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8.4.2. ₮ ̂GPIOx_OMODĔx=A..F̃ ........................................................... 170 

8.4.3. ₮ ̂GPIOx_OSPD̆x=A..F̃ ............................................................... 171 

8.4.4. ҉ /Ҋ ̂GPIOx_PUD̆x=A..F̃ ................................................................ 173 

8.4.5. ῀ ̂GPIOx_ISTAT̆x=A..F̃ ............................................................... 175 

8.4.6. ₮ └ ̂GPIOx_OCTL̆x=A..F̃ ............................................................... 175 

8.4.7. ᵝ ᵬ ̂GPIOx_BOP̆x=A..F̃ ..................................................................... 176 

8.4.8. ̂GPIOx_LOCK̆x=A..F̃ ............................................................... 176 

8.4.9. ⱳ 0̂ GPIOx_AFSEL0̆x=A..F̃ ......................................................... 177 

8.4.10. ⱳ 1̂ GPIOx_AFSEL1̆x=A..F̃ ......................................................... 178 

8.4.11. ᵝ ̂GPIOx_BC̆x=A..F̃ ............................................................................... 179 
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1. Ữ  

GD32E502xx↓ ᴆ ԍArmÈ CortexÈ-M33 32β └ ȂCortexÈ-M33

ң AHB ̆ CortexÈ-M33 Ữ ̆

Ҍ Ữ ̆ ᴪ AHB ҉ Ȃ Ữ ԅ ᵫ ̆ ᾢ

ӈ Ữ 4GB Ữ ̆ᾟ№Ḡ ԅ Ȃ 

1.1. ArmÈ CortexÈ-M33  

CortexÈ-M33 ѿҩ32β ̆ΐ ᵞҬ ᵞ Ȃ ᾢ

ᶏCortexÈ-M33 ԍ ᵞⱳ └ ֟ ȂCortexÈ-M33

ԍArmv8 ̆ פ ̆ I/O└ᴋⱵȁ

ᵝ ᵬ DSPȂҊ ↓₮ CortexÈ-M33ᶫ ѿ֓ ̔ 

Â ҍף ȁ Ғ ̂PPB̃ ῤ ̕ 

Â Ҭ └ ̂NVIC̃̕ 

Â ᾝ̂BPŨ̕ 

Â ̂DWT̃̕ 

Â ᾝ̂ITM̃̕ 

Â ұ JTAG ̂SWJ-DP̃̕ 

Â ᾝ̂TPIŨ̕ 

Â Ữ Ḡ ᾝ̂MPŨ̕ 

Â ᾝ̂FPŨ̕ 

Â DSP ̂DSP̃Ȃ 

1-1. CortexÈ-M33 ԅCortexÈ-M33 Ȃ ԅ Ḥ
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̆ ArmÈ CortexÈ-M33 ΎȂ 

1-1. CortexÈ-M33  

Ҭ

└
(NVIC)

Cortex-M33ῤ

ᾝ
(FPU)

ᾝ
(BPU)

Cortex-M33 

Ữ Ḡ

ᾝ(MPU)
(DWT)

AHB

(AHB-AP)

Bus
ᾝ

(ITM)
ᾝ

(TPIU)

ұ JTAG

(SWDP /SWJ-

DP)

CoreSight

ROM 

Ҭ

AHB-Lite

AHB-Lite

Code

ұ JTAG
PPB APB

DSP 

̔GD32E502xx↓ ITM ̆ᵖҌ Trace ₮Ȃ 

1.2.  

GD32E502xx↓ ᴆ 32β ̆ ᶏ Ҭ ҩҺ ׆ ӊ

Ḥ ҹ Ȃ ѿҩAHBԑ ȁңҩAHB ңҩAPB Ȃ

AHBԑ ԑ ῏ Ҋ Ȃ 1-1. AHB ԑ ԑ ῏ ↓ Ҭ̆

ñ1Ŀ Һ ץ AHBԑ ׆ ̆ ᾝ Һ

Ҍ ץ AHBԑ ׆ Ȃ 

1-1. AHBԑ ԑ ῏ ↓  

 CBUS SBUS DMA0 DMA1 

FMC 1 0 1 1 

SRAM 1 1 1 1 

AHB1 0 1 1 1 

AHB2 0 1 1 1 

҉ ĂHBԑ ῍ ѿ֓Һ №̆≢ҹ C̔BUSȁSBUSȁDMA0DMA1ȂCBUS
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CortexÈ-M33ῤ פ ̆ ԍף׆ Ҭ פ ȂSBUSCortexÈ-M33ῤ

̆ ԍ פ ȁ ⱴ Ữץ Ȃ

ῤ SRAM ȂDMA0DMA1№≢ DMA0DMA1 Ữ Ȃ 

AHBԑ Ӟ ԅѿ֓׆ ̆№≢ҹ̔FMCȁSRAMȁAHB1ȁAHB2ȁAPB1APB2Ȃ

FMC Ữ └ ȂSRAM ҉ Ữ ȂAHB1 GPIO

ӊ AHB׆ AHB ̆AHB2 GPIOAHB Ȃ 

APB1APB2 APB׆ ң APB ȂAPB1 50MHz̆ APB2ץ

ῃ ̂ ⌠100MHz̃Ȃ 

֓ ᶏ AHB ԑ ̆ Ҋ 1-2. GD32E502xx ↓ ᴆ

Ȃ 
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1-2. GD32E502xx↓ ᴆ  
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TRIGSEL
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1.3. Ữ  

ArmÈ CortexÈ-M33 ᵫ ̆ ᶏץ פ ⱴ /Ữ Ȃ

Ữ ̆ Ữ ̆ I/O ѿ 4GB ῤ̆ CortexÈ-

M33 ̆ ҹ ҹ32β Ȃ ̆CortexÈ-M33 ᶫԅ ӈ

ῤ ⁞ץ̆ Ҍ ᴆ Ȃ ῤ Ҭ̆ArmÈ CortexÈ-
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M33 ᶏ ֓ ḱ Ȃᵖ ̆ῒז ᶫᶫ ᶏ Ȃ 1-2. 

GD32E502xx↓ ᴆ Ữ ԅGD32E502xx↓ ᴆ Ữ ̆

ף ȁSRAMȁ ῒז ᾢ ӈ Ȃ₃Ӎ ҩ № ԅ1KB ̆

ץ ҩ Ȃ 

1-2. GD32E502xx↓ ᴆ Ữ  

ᾢ ӈ

 
   

  

0xE004 4400 - 0xE00F FFFF Cortex M33ῤ  

0xE004 4000 ï 0xE004 43FF DBG 

0xE000 0000 ï 0xE004 3FFF Cortex M33ῤ  

RAM  0x6000 0000 - 0x9FFF FFFF Ḡ  

 

AHB1 0x5000 0000 - 0x5FFF FFFF Ḡ  

AHB2 

0x4800 1800 - 0x4FFF FFFF Ḡ  

0x4800 1400 - 0x4800 17FF GPIOF 

0x4800 1000 - 0x4800 13FF GPIOE 

0x4800 0C00 - 0x4800 0FFF GPIOD 

0x4800 0800 - 0x4800 0BFF GPIOC 

0x4800 0400 - 0x4800 07FF GPIOB 

0x4800 0000 - 0x4800 03FF GPIOA 

AHB1 

0x4003 8C00 - 0x47FF FFFF Ḡ  

0x4003 8400 - 0x4003 8BFF MFCOM 

0x4002 3400 - 0x4003 83FF Ḡ  

0x4002 3000 - 0x4002 33FF CRC 

0x4002 2400 - 0x4002 2FFF 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 DMAMUX 

0x4002 0400 - 0x4002 07FF DMA1 

0x4002 0000 - 0x4002 03FF DMA0 

APB2 

0x4001 C000 - 0x4001 FFFF Ḡ  

0x4001 B000 - 0x4001 BFFF CAN1 

0x4001 A000 - 0x4001 AFFF CAN0 

0x4001 8800 - 0x4001 9FFF Ḡ  

0x4001 8400 - 0x4001 87FF TRIGSEL 

0x4001 8000 - 0x4001 83FF Ḡ  

0x4001 7C00 - 0x4001 7FFF CMP 

0x4001 5800 - 0x4001 7BFF Ḡ  

0x4001 5400 - 0x4001 57FF TIMER20 
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ᾢ ӈ

 
   

0x4001 5000 - 0x4001 53FF TIMER19 

0x4001 4C00 - 0x4001 4FFF Ḡ  

0x4001 4800 - 0x4001 4BFF Ḡ  

0x4001 4400 - 0x4001 47FF Ḡ  

0x4001 4000 - 0x4001 43FF Ḡ  

0x4001 3C00 - 0x4001 3FFF Ḡ  

0x4001 3800 - 0x4001 3BFF USART0 

0x4001 3400 - 0x4001 37FF 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 Ḡ  

0x4001 1C00 - 0x4001 1FFF Ḡ  

0x4001 1800 - 0x4001 1BFF Ḡ  

0x4001 1400 - 0x4001 17FF Ḡ  

0x4001 1000 - 0x4001 13FF Ḡ  

0x4001 0C00 - 0x4001 0FFF Ḡ  

0x4001 0800 - 0x4001 0BFF Ḡ  

0x4001 0400 - 0x4001 07FF EXTI 

0x4001 0000 - 0x4001 03FF SYSCFG 

APB1 

0x4000 DC00 - 0x4000 FFFF Ḡ  

0x4000 D800 - 0x4000 DBFF Ḡ  

0x4000 D400 - 0x4000 D7FF Ḡ  

0x4000 D000 - 0x4000 D3FF Ḡ  

0x4000 CC00 - 0x4000 CFFF Ḡ  

0x4000 C800 - 0x4000 CBFF Ḡ  

0x4000 C400 - 0x4000 C7FF Ḡ  

0x4000 C000 - 0x4000 C3FF Ḡ  

0x4000 8800 - 0x4000 BFFF Ḡ  

0x4000 8400 - 0x4000 87FF Ḡ  

0x4000 8000 - 0x4000 83FF Ḡ  

0x4000 7C00 - 0x4000 7FFF Ḡ  

0x4000 7800 - 0x4000 7BFF Ḡ  

0x4000 7400 - 0x4000 77FF DAC0 

0x4000 7000 - 0x4000 73FF PMU 

0x4000 6C00 - 0x4000 6FFF BKP 

0x4000 6800 - 0x4000 6BFF Ḡ  

0x4000 6400 - 0x4000 67FF Ḡ  

0x4000 6000 - 0x4000 63FF Ḡ  
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ᾢ ӈ

 
   

0x4000 5C00 - 0x4000 5FFF Ḡ  

0x4000 5800 - 0x4000 5BFF I2C1 

0x4000 5400 - 0x4000 57FF I2C0 

0x4000 5000 - 0x4000 53FF Ḡ  

0x4000 4C00 - 0x4000 4FFF Ḡ  

0x4000 4800 - 0x4000 4BFF USART2 

0x4000 4400 - 0x4000 47FF USART1 

0x4000 4000 - 0x4000 43FF Ḡ  

0x4000 3C00 - 0x4000 3FFF Ḡ  

0x4000 3800 - 0x4000 3BFF SPI1/I2S1 

0x4000 3400 - 0x4000 37FF Ḡ  

0x4000 3000 - 0x4000 33FF FWDGT 

0x4000 2C00 - 0x4000 2FFF WWDGT 

0x4000 2800 - 0x4000 2BFF RTC 

0x4000 2400 - 0x4000 27FF Ḡ  

0x4000 2000 - 0x4000 23FF Ḡ  

0x4000 1C00 - 0x4000 1FFF Ḡ  

0x4000 1800 - 0x4000 1BFF Ḡ  

0x4000 1400 - 0x4000 17FF TIMER6 

0x4000 1000 - 0x4000 13FF TIMER5 

0x4000 0C00 - 0x4000 0FFF Ḡ  

0x4000 0800 - 0x4000 0BFF Ḡ  

0x4000 0400 - 0x4000 07FF Ḡ  

0x4000 0000 - 0x4000 03FF TIMER1 

SRAM  

0x2000 D000 - 0x3FFF FFFF Ḡ  

0x2000 C000 - 0x2000 CFFF ῍֣ SRAM(4KB) 

0x2000 8000 - 0x2000 BFFF 

SRAM(48KB) 
0x2000 6000 - 0x2000 7FFF 

0x2000 4000 - 0x2000 5FFF 

0x2000 0000 - 0x2000 3FFF 

ף   

0x1FFF FC10 - 0x1FFF FFFF Ḡ  

0x1FFF FC00 - 0x1FFF FC0F Ḡ  

0x1FFF F818 - 0x1FFF BFFF Ḡ  

0x1FFF F800 - 0x1FFF F817 ̂24B̃ 

0x1FFF B000 - 0x1FFF F7FF Ữ ̂18KB̃ 

0x1FFF 7400 - 0x1FFF AFFF Ḡ  

0x1FFF 7000 - 0x1FFF 73FF OTP(1KB) 

0x0A00 D000 - 0x1FFF 6FFF Ḡ  

0x0A00 C000 - 0x0A00 CFFF ῍֣ SRAM(4KB) 

0x0A00 8000 - 0x0A00 BFFF  
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ᾢ ӈ

 
   

0x0A00 6000 - 0x0A00 7FFF SRAM(48KB) 

 

 

0x0A00 4000 - 0x0A00 5FFF 

0x0A00 0000 - 0x0A00 3FFF 

0x08C0 1000 - 0x09FF FFFF Ḡ  

0x08C0 0000 - 0x08C0 0FFF Ḡ  

0x0881 0000 - 0x08BF FFFF Ḡ  

0x0880 0000 - 0x0880 FFFF DFlash(64KB) 

0x0808 0000 - 0x0871 FFFF Ḡ  

0x0806 0000 - 0x0807 FFFF Ḡ  

0x0802 0000 - 0x0805 FFFF 

Һ  0x0801 0000 - 0x0801 FFFF 

0x0800 0000 - 0x0800 FFFF 

0x0006 0000 - 0x07FF FFFF Ḡ  

0x0002 0000 - 0x0005 FFFF 
≢ ҹҺ boot 

loader  
0x0001 0000 - 0x0001 FFFF 

0x0000 0000 - 0x0000 FFFF 

̔0x20000000 - 0x2000BFFF0x0A000000 - 0x0A00BFFFѿ SRAM ⌠

ңҩҌ Ȃ0x2000C000 - 0x2000CFFF0x0A00C000 - 0x0A00CFFFѿ

῍֣SRAM ⌠ ңҩҌ Ȃ 

1.3.1. ҉SRAMỮ  

GD32E502xx↓ └ 48KB ҉SRAM̂ ҹ0x2000 0000Ȃ̃

ȁ ̂16 ̃ ̂32 ̃ Ȃ 

ECC 

SRAM 7 ECCⱳ Ȃ 1 ̆ ̂ң ̃ Ȃ 

ӊ╠ ᾢΏ῀̆ ↕ ᴪ ECC Ȃ ᵬᴪ 32 ᵬ

Ȃ Ώ ᵬᴪ֟ ѿҩ Ώ Ȃᶛ ̆16 Ώ̆ ᾢᴪᾢ 16 ̆Ῥ

Ώ῀ 16 ѿ Ώ῀Ȃ ∆ץ SRAM ̆ 32ᵝ Ώ῀Ȃ 

ECC ң № ̔ 

̔ SRAMΏ ᵬ ̆ᴪ֟ ѿҩ7 ECC̆ ѿ Ώ῀SRAMȂ 

̔ SRAM ᵬ ᶏ̆ ҍ ̆ ѿҩ7 ECC Ȃ

ECC ECC 32β Ҭ ᵝ ᵝ Ḥ Ȃ 

Ҋ ̔ 
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1-3. ECC  

Datain[38:0]

Addr[31:0]

SRAMECCSEIF
Dataout[31:0] SRAMECCSERRBITS

SRAMECCMEIF

 

EEIC 

EEIĈECC Error Interrupt Control̃ ᶫԅECC ECCҬ ⱳ Ȃ 

Ԋᴆ 

⌠ ԅ Ԋᴆ ̆EEIC̔ 

(1) SYSCFG_STAT Ҭ SRAMECCSEIFᵝ ᵝ̆ ᴆΏ1 ץ Ȃ 

(2) SYSCFG_CFG3 Ҭ ECCԊᴆ Ȃ 

̂ң ̃Ҍ Ԋᴆ 

⌠ ԅ ̂ң ̃Ҍ Ԋᴆ ̆EEIC̔ 

(1) SYSCFG_STAT Ҭ SRAMECCMEIFᵝ ᵝ̆ ᴆΏ1 ץ Ȃ 

(2) SYSCFG_CFG3 Ҭ ң Ҍ ECCԊᴆ Ȃ 

Ҭ  

SYSCFG_CFG3Ҭ SRAMECCSEIEᵝ̆ ⌠ѿҩ Ԋᴆ ̆

֟ ѿҩ Ҭ Ȃ 

̂ң ̃Ҍ Ԋᴆ 

SYSCFG_CFG3 Ҭ SRAMECCMEIEᵝȂ ⌠ѿҩ ̂ң ̃Ҍ

Ԋᴆ ̆ ֟ ѿҩNMIҬ Ȃ 

1.3.2. ҉  

֓ ᶫ ҉ ̆ῒ Ҋ: 

͠ 384KB Һ ̕ 

͠ 18KB Ḥ ⱴ ̕ 

͠ Ȃ 

└ ̂FMC̃ѿ Ȃ 
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1.4.  

GD32E502xx↓ └ ᶫԅң ̆ ץ BOOT0 ̆

GD32E502xx׆ҺFLASHȁ Ữ ꜚȂBOOT0 = 0̆׆ҺFLASHꜚ̕BOOT0 

׆1̆ = Ữ ꜚȂ ᴪ ᵝ ҩCK_SYŜ ̃ ҉

Ȃ ̆ ҉ ᵝ ᵝ BOOT0

Ȃѿ ҩ ̆ ץ ԍῒז Ȃ 

҉ ↓ ᵝ ̆ArmÈ CortexÈ-M33 ᾢ0׆x0000 0000 ṿ̆Ῥ׆

0x0000 0004 ף ̆ ׆ ף Ȃ 

̆ҺFLASHỮ ̂ ԍ0x0800 0000Ữ ̃ Ữ

̂ ԍ0x1FFF B000 Ữ ̃ ⌠ Ữ ̂ ԍ0x0000 0000Ȃ̃ 

῀ Bootloader Ữ ̆ ԍ FLASHỮ Ȃ

GD32E502xxҬ̆Bootloaderץ USART0̂PA10PA11̆̃LIN̂PA3 PA4̃̆

CAN0̂PB13 PB14̃ ֜ԑȂ 

1.5. └  

└ ̂SYSCFG̃ Һ Ҋ̔ 

Â ֓I/O ̕ 

Â ҍ Ҭ GPIOȂ 
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1.6.  

SYSCFG ̔0x4001 0000  

1.6.1. 0̂ SYSCFG_CFG0̃ 

Ẓ ̔0x00 

ᵝṿ 0̔x0000 000X̂ X BOOT_MODE[1:0] ҹᴋ ṿ̆ ‗ԍ ᵝ BOOT0

Ȃ̃ 

̂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  

BOOT0_ 

PF0_ 

RMP 

Ḡ  

PA9_ 

PA12_ 

RMP 

Ḡ  
BOOT_M

ODE 

 rw  rw  r 

 

ᵝ/ᵝ     

31:7 Ḡ  Ḡ ᵝṿȂ 

6 BOOT0_PF0_RMP BOOT0 PF0 ᶏ  

└ BOOT0 ⌠ BOOT0 PF0ⱳ Ȃ 

0̔ ̂BOOT0ⱳ BOOT0 ҉̃ 

1̔ ̂PF0ⱳ BOOT0 ҉̃ 

5 Ḡ  Ḡ ᵝṿȂ 

4 PA9_PA12_RMP PA9/PA12 ᵝ └ᵝ̂32 ̃ 

ᵝ ᴆ Ȃ └ PA9/12 PA10/11 ҉ Ȃ 

0̔Ҍ ̂PA9/12 ҉̃ 

1̔ ̂PA9/12 Ҍ PA10/11̃ 

3:1 Ḡ  Ḡ ᵝṿȂ 

0 BOOT_MODE  

ᵝ 0 ⌠ BOOT0  

׆0̔ ҉ Һ ꜚ 

׆1̔ ҉ Ữ ꜚ 

1.6.2. 1̂ SYSCFG_CFG1̃ 

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 

ADC0CH

9RMP 

ADC0CH

8RMP 

ADC1CH

15RMP 

ADC1CH

14RMP 
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 ADC0CH9RMP ADC0 9  

0: ADC0_IN9 ⌠ PB1Ȃ 

1: ADC0_IN9 ⌠ PC6Ȃ 

30 ADC0CH8RMP ADC0 8  

0: ADC0_IN8 ⌠ PB2Ȃ 

1: ADC0_IN8 ⌠ PC7Ȃ 

29 ADC1CH15RMP ADC1 15  

0: ADC1_IN15 ⌠ PB13Ȃ 

1: ADC1_IN15 ⌠ PD14Ȃ 

28 ADC1CH14RMP ADC1 14  

0: ADC1_IN14 ⌠ PB14Ȃ 

1: ADC1_IN14 ⌠ PD15Ȃ 

27:0 Ḡ  Ḡ ᵝṿȂ 

1.6.3. EXTI 0̂ SYSCFG_EXTISS0̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

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

rw rw rw rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:12 EXTI3_SS[3:0] EXTI 3  

X000̔PA3  
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X001̔PB3  

X010̔PC3  

X011̔PD3  

X100̔PE3  

X101̔PF3  

X110̔Ḡ  

X111̔Ḡ  

11:8 EXTI2_SS[3:0] EXTI 2  

X000̔PA2  

X001̔PB2  

X010̔PC2  

X011̔PD2  

X100̔PE2  

X101̔PF2  

X110̔Ḡ  

X111̔Ḡ  

7:4 EXTI1_SS[3:0] EXTI 1  

X000̔PA1  

X001̔PB1  

X010̔PC1  

X011̔PD1  

X100̔PE1  

X101̔PF1  

X110̔Ḡ  

X111̔Ḡ  

3:0 EXTI0_SS[3:0] EXTI 0  

X000̔PA0  

X001̔PB0  

X010̔PC0  

X011̔PD0  

X100̔PE0  

X101̔PF0  

X110̔Ḡ  

X111̔Ḡ  

1.6.4. EXTI 1̂ SYSCFG_EXTISS1̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

 

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

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

rw rw rw rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:12 EXTI7_SS[3:0] EXTI 7  

X000̔PA7  

X001̔PB7  

X010̔PC7  

X011̔PD7  

X100̔PE7  

X101̔PF7  

X110̔Ḡ  

X111̔Ḡ  

11:8 EXTI6_SS[3:0] EXTI 6  

X000̔PA6  

X001̔PB6  

X010̔PC6  

X011̔PD6  

X100̔PE6  

X101̔PF6  

X110̔Ḡ  

X111̔Ḡ  

7:4 EXTI5_SS[3:0] EXTI 5  

X000̔PA5  

X001̔PB5  

X010̔PC5  

X011̔PD5  

X100̔PE5  

X101̔PF5  

X110̔Ḡ  

X111̔Ḡ  

3:0 EXTI4_SS[3:0] EXTI 4  

X000̔PA4  

X001̔PB4  

X010̔PC4  

X011̔PD4  

X100̔PE4  
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X101̔PF4  

X110̔Ḡ  

X111̔Ḡ  

1.6.5. EXTI 2̂ SYSCFG_EXTISS2̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

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

rw rw rw rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:12 EXTI11_SS[3:0] EXTI 11  

X000̔PA11  

X001̔PB11  

X010̔PC11  

X011̔PD11  

X100̔PE11  

X101̔Ḡ  

X110̔Ḡ  

X111̔Ḡ  

11:8 EXTI10_SS[3:0] EXTI 10  

X000̔PA10  

X001̔PB10  

X010̔PC10  

X011̔PD10  

X100̔PE10  

X101̔Ḡ  

X110̔Ḡ  

X111̔Ḡ  

7:4 EXTI9_SS[3:0] EXTI 9  

X000̔PA9  

X001̔PB9  

X010̔PC9  

X011̔PD9  
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X100̔PE9  

X101̔Ḡ  

X110̔Ḡ  

X111̔Ḡ  

3:0 EXTI8_SS[3:0] EXTI 8  

X000̔PA8  

X001̔PB8  

X010̔PC8  

X011̔PD8  

X100̔PE8  

X101̔Ḡ  

X110̔Ḡ  

X111̔Ḡ  

1.6.6. EXTI 3̂ SYSCFG_EXTISS3̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

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

rw rw rw rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:12 EXTI15_SS[3:0] EXTI 15  

X000̔PA15  

X001̔PB15  

X010̔PC15  

X011̔PD15  

X100̔PE15  

X101̔Ḡ  

X110̔Ḡ  

X111̔Ḡ  

11:8 EXTI14_SS[3:0] EXTI 14  

X000̔PA14  

X001̔PB14  

X010̔PC14  
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X011̔PD14  

X100̔PE14  

X101̔Ḡ  

X110̔Ḡ  

X111̔Ḡ  

7:4 EXTI13_SS[3:0] EXTI 13  

X000̔PA13  

X001̔PB13  

X010̔PC13  

X011̔PD13  

X100̔PE13  

X101̔Ḡ  

X110̔Ḡ  

X111̔Ḡ  

3:0 EXTI12_SS[3:0] EXTI 12  

X000̔PA12  

X001̔PB12  

X010̔PC12  

X011̔PD12  

X100̔PE12  

X101̔Ḡ  

X110̔Ḡ  

X111̔Ḡ  

1.6.7. 1̂ SYSCFG_CFG2̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  
LVD_ 

LOCK 

SRAM_ 

ECC_ 

ERROR_ 

LOCK 

LOCK 

UP_ 

LOCK 

 rw rw rw 

 

ᵝ/ᵝ    

31:3 Ḡ  Ḡ ᵝṿȂ 

2 LVD_LOCK LVD  

ᵝ ᴆ 1̆ ᵝ Ȃ 



                                                            GD32E502xxΎ 

42 
 

0 L̔VDҬ TIMER0/7/19/20break׆ ῀ ȂPMU_CTL LVDEN

LVDT[2:0] ץ  

1 L̔VDҬ ҍTIMER0/7/19/20break ῀ ȂPMU_CTL LVDEN

LVDT[2:0]ֽֽ  

1 SRAM_ECC_ERRO

R_LOCK 

SRAM ECC  

ᵝ ᴆ 1̆ ᵝ Ȃ 

0̔SRAM ECC TIMER0/7/19/20break׆ ῀  

1̔SRAM ECC ҍTIMER0/7/19/20break ῀  

0 LOCKUP_LOCK Cortex-M33 LOCKUP ₮  

ᵝ ᴆ 1̆ ᵝ Ȃ 

0̔Cortex-M33 LOCKUP TIMER0/7/19/20break׆₮ ῀  

1̔Cortex-M33 LOCKUP ₮ҍTIMER0/7/19/20break ῀  

1.6.8. ̂SYSCFG_STAT̃ 

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  NMIPINIF 
CKMNMII

F 

FLASHE

CCIF 

SRAMEC

CSEIF 

SRAMEC

CMEIF 

 r rc_w1 rc_w1 rc_w1 rc_w1 

 

ᵝ/ᵝ     

31:5 Ḡ  Ḡ ᵝṿȂ 

4 NMIPINIF NMI Ҭ  

0̔ ⌠ NMI Ҭ Ȃ 

1̔ ⌠ NMI Ҭ Ȃ 

3 CKMNMIIF HXTAL NMIҬ  

ᴆΏ 1 Ȃ 

0̔ ⌠ HXTAL Ȃ 

1̔ ⌠ HXTAL Ȃ 

2 FLASHECCIF Flash ECC NMIҬ  

ᴆΏ 1 Ȃ 

0̔ ⌠ FLASH ECC ԊᴆȂ 

1̔ ⌠ FLASH ECC ԊᴆȂ 

1 SRAMECCSEIF SRAM Ҭ  
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ᴆΏ 1 Ȃ 

0̔ ⌠ SRAM ԊᴆȂ 

1̔ ⌠ SRAM ԊᴆȂ 

0 SRAMECCMEIF SRAM ̂ң ̃Ҍ Ҭ  

ᴆΏ 1 Ȃ 

0̔ ⌠ SRAM ̂ң ̃Ҍ ԊᴆȂ 

1̔ ⌠ SRAM ̂ң ̃Ҍ ԊᴆȂ 

̔ SRAMECCMEIEᵝ ᵝ S̆RAM ̂ң ̃Ҍ ᴪ

ѿҩ NMIҬ Ȃ 

1.6.9. 3̂ SYSCFG_CFG3̃ 

Ẓ ̔0x28 

ᵝṿ̔0xXXXX X00F 

̂32ᵝ̃ Ȃ 

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

SRAMECCEADDR[13:0] 

SRAMECCSERRBIT

S[5:4] 

r r 

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

SRAMECCSERRBITS[3:0] Ḡ  NMIPINIE 

CKMNMII

E 

FLASHE

CCIE 

SRAMEC

CSEIE 

SRAMEC

CMEIE 

r  rw rw rw rw rw 

 

ᵝ/ᵝ    

31:18 SRAMECCEADDR[1

3:0] 

҉ѿ ECCԊᴆ SRAM ̂SRAMECCEADDR = 

SRAM [15:0] >> 2Ȃ̃ 

17:12 SRAMECCSERRBIT

S[5:0] 

ECC ΐᵣ ҩ  

0̔  

1̔ 0 

é 

32̔ 31 

11:5 Ḡ  Ḡ ᵝṿȂ 

4 NMIPINIE NMI Ҭ ᶏ  

0̔ NMI Ҭ Ȃ 

1̔ ᶏ NMI Ҭ Ȃ 

3 CKMNMIIE HXTAL NMIҬ ᶏ  

0̔ HXTAL NMIҬ Ȃ 

1̔ ᶏ HXTAL NMIҬ Ȃ 

2 FLASHECCIE Flash ECCҬ NMIᶏ  
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0̔ Flash ECCNMIҬ Ȃ 

1̔ ᶏ Flash ECCNMIҬ Ȃ 

1 SRAMECCSEIE SRAM Ҭ ᶏ  

0̔ SRAM Ҭ Ȃ 

1̔ ᶏ SRAM Ҭ Ȃ 

0 SRAMECCMEIE SRAM ̂ң ̃Ҍ NMIҬ ᶏ  

0̔ SRAM ̂ң ̃Ҍ NMIҬ Ȃ 

1̔ ᶏ SRAM ̂ң ̃Ҍ NMIҬ Ȃ 

1.6.10. TIMER͂ ̂SYSCFG_TIMERINSEL̃ 

Ẓ ̔0x2C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

TIMER0_ETI_SEL 

[1:0] 

TIMER7_ETI_SEL 

[1:0] 

Ḡ  

TIMER19_ETI_SEL 

[1:0] 

TIMER20_ETI_SEL 

[1:0] 

TIMER0_ 

BRKIN0_ 

SEL 

TIMER0_ 

BRKIN1_ 

SEL 

TIMER0_ 

BRKIN2_ 

SEL 

TIMER0_ 

BRKIN3_ 

SEL 

TIMER7_ 

BRKIN0_ 

SEL 

TIMER7_ 

BRKIN1_ 

SEL 

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 

TIMER7_

BRKIN2_

SEL 

TIMER7_ 

BRKIN3_ 

SEL 

Ḡ  

TIMER19

_BRKIN0

_SEL 

TIMER19

_BRKIN1

_SEL 

TIMER19

_BRKIN2

_SEL 

TIMER19

_BRKIN3

_SEL 

TIMER20

_BRKIN0

_SEL 

TIMER20

_BRKIN1

_SEL 

TIMER20

_BRKIN2

_SEL 

TIMER20

_BRKIN3

_SEL 

Ḡ   

TIMER7_

CH0N_S

EL 

rw rw  rw rw rw rw rw rw rw rw  rw 

 

ᵝ/ᵝ    

31:30 TIMER0_ETI_SEL[1:

0] 

TIMER0 ῀  

00̔ 0 

01̔ 1 

10̔ 2 

11̔Ḡ  

29:28 TIMER7_ETI_SEL[1:

0] 

TIMER7 ῀  

00̔ 0 

01̔ 1 

10̔ 2 

11̔Ḡ  

27:26 Ḡ  Ḡ ᵝṿȂ 

25:24 TIMER19_ETI_SEL[1

:0] 

TIMER19 ῀  

00̔ 0 

01̔ 1 
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10̔ 2 

11̔Ḡ  

23:22 TIMER20_ETI_SEL[1

:0] 

TIMER20 ῀  

00̔ 0 

01̔ 1 

10̔ 2 

11̔Ḡ  

21 TIMER0_BRKIN0_S

EL 

TIMER0┤ ῀0  

0̔ GPIO  

1̔ TRIGSEL 

20 TIMER0_BRKIN1_S

EL 

TIMER0┤ ῀1  

0̔ GPIO  

1̔ TRIGSEL 

19 TIMER0_BRKIN2_S

EL 

TIMER0┤ ῀2  

0̔ GPIO  

1̔ TRIGSEL 

18 TIMER0_BRKIN3_S

EL 

TIMER0┤ ῀3  

0̔ GPIO  

1̔ TRIGSEL 

17 TIMER7_BRKIN0_S

EL 

TIMER7┤ ῀0  

0̔ GPIO  

1̔ TRIGSEL 

16 TIMER7_BRKIN1_S

EL 

TIMER7┤ ῀1  

0̔ GPIO  

1̔ TRIGSEL 

15 TIMER7_BRKIN2_S

EL 

TIMER7┤ ῀2  

0̔ GPIO  

1̔ TRIGSEL 

14 TIMER7_BRKIN3_S

EL 

TIMER7┤ ῀3  

0̔ GPIO  

1̔ TRIGSEL 

13:10 Ḡ  Ḡ ᵝṿȂ 

9 TIMER19_BRKIN0_S

EL 

TIMER19┤ ῀0  

0̔ GPIO  

1̔ TRIGSEL 

8 TIMER19_BRKIN1_S

EL 

TIMER19┤ ῀1  

0̔ GPIO  
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1̔ TRIGSEL 

7 TIMER19_BRKIN2_S

EL 

TIMER19┤ ῀2  

0̔ GPIO  

1̔ TRIGSEL 

6 TIMER19_BRKIN3_S

EL 

TIMER19┤ ῀3  

0̔ GPIO  

1̔ TRIGSEL 

5 TIMER20_BRKIN0_S

EL 

TIMER20┤ ῀0  

0̔ GPIO  

1̔ TRIGSEL 

4 TIMER20_BRKIN1_S

EL 

TIMER20┤ ῀1  

0̔ GPIO  

1̔ TRIGSEL 

3 TIMER20_BRKIN2_S

EL 

TIMER20┤ ῀2  

0̔ GPIO  

1̔ TRIGSEL 

2 TIMER20_BRKIN3_S

EL 

TIMER20┤ ῀3  

0̔ GPIO  

1̔ TRIGSEL 

1 Ḡ  Ḡ ᵝṿȂ 

0 TIMER7_CH0N_SEL TIMER70ԑ ῀  

0̔ TIMER7_CH0N_IN 

1̔ TIMER7_CH0_IN̆TIMER7_CH0N_INTIMER0_CH0_IN 

1.7.  

Ҭ Ữ Ḥ 96β ѿ IDȂ Ữ ҉ Ḥ

ҬȂ96β ѿ IDԍ ѿ Ȃ ץ ᵬ ↓ ̆ ῃ ѿ №̆

Ȃ 

1.7.1. Ữ Ḥ  

̔0x1FFF F7E0 

ṿ ̆Ҍ ḱ Ȃ 

̂32ᵝ̃ Ȃ 

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

SRAM_DENSITY[15:0] 

r 



                                                            GD32E502xxΎ 

47 
 

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

FLASH_DENSITY[15:0] 

r 

 

ᵝ/ᵝ    

31:16 SRAM_DENSITY 

[15:0] 

SRAM Ữ  

ṿ ҉ SRAM Ữ ץ̆ Kbytesҹ ᵝ 

ᶛ ̔0x0080 128KbytesȂ 

15:0 FLASH_DENSITY 

[15:0] 

Flash Ữ  

ṿ ҉ Flash ץ̆ Kbytesҹ ᵝ 

ᶛ ̔0x0200 512KbytesȂ 

1.7.2. ѿID̂96β /β ̃ 

̔0x1FFF F7E8 

ṿ ̆Ҍ ḱ Ȃ 

̂32ᵝ̃ Ȃ 

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

UNIQUE_ID[31:16] 

r 

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

UNIQUE_ID[15:0] 

r 

 

ᵝ/ᵝ    

31:0 UNIQUE_ID[31:0] ѿ ID 

̔0x1FFF F7EC 

ṿ ̆Ҍ ḱ Ȃ 

̂32ᵝ̃ Ȃ 

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

UNIQUE_ID[63:48] 

r 

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

UNIQUE_ID[47:32] 

r 

 

ᵝ/ᵝ    

31:0 UNIQUE_ID[63:32] ѿ ID 

̔0x1FFF F7F0 

ṿ ̆Ҍ ḱ Ȃ 
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̂32ᵝ̃ Ȃ 

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

UNIQUE_ID[95:80] 

r 

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

UNIQUE_ID[79:64] 

r 

 

ᵝ/ᵝ    

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

 ׃ .2.1

└ ̂FMC̃̆ ᶫԅ ҉ ⱳ Ȃ 384K ῤ̆CPU

פ ȂFMCӞ ᶫԅ ̆ ץ̆ ᵬȂ 

2.2. Һ  

Â 384KB ҉ ԍ Ữ פ ̆ 1KB OTP̆ 64KB Ȃ 

- bank0̔256KB 

- bank1̔128KB 

- ̔64KB ԍ  

- OTP̔1KB 

- ῍֣RAM̔4KB ԍ SRAM  

Â bank Ώⱳ Ȃ 

Â ECC ҩᵝ ᵝ Ȃ 

Â bank0 / bank1 / ῤ̆CPU פ 0~3ҩ Ȃ 

Â 64ᵝ Ȃ 

Â ץⱴ ᵬȂ 

Â 1K ̆ ҹ4X64ᵝ 32 Ȃ 

Â ҹ1KBȂ 

Â 64ᵝ ̆ ᵬȂ 

Â 1KB OTP ̂ѿ ̃̆ ԍ Ữ Ȃ 

Â ҹ24 Ȃ 

Â ҹ4 1Ȃ 

Â ᵝ ̆ ҉ ⌠ └ Ȃ 

Â ΐ ῃḠ ̆ ף Ȃ 

Â ΐ Ḡ ̆ Ώ ᵬȂ 

Â Ȃ 

2.3. ⱳ  

2.3.1.  

Ữ ѿҩ 384KBҺ ̆№ҹ384̆ ҹ1KBȁѿҩ18KB ԍ

Ḥ 64KB ԍ ȂҺ Ữ ץ Ȃ

2-1. 384KB Ȃ 
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2-1. 384KB  

   ̂ ̃ 

Һ Ữ  

bank0 

0  0x0800 0000 - 0x0800 03FF 1KB 

1  0x0800 0400 - 0x0800 07FF 1KB 

2  0x0800 0800 - 0x0800 0BFF 1KB 

. 

. 

. 

. 

. 

. 

. 

. 

. 

255  0x0803 FC00 - 0x0803 FFFF 1KB 

bank1 

256  0x0804 0000 - 0x0804 03FF 1KB 

257  0x0804 0400 - 0x0804 07FF 1KB 

258  0x0804 0800 - 0x0804 0BFF 1KB 

. 

. 

. 

. 

. 

. 

. 

. 

. 

383  0x0805 FC00 - 0x0805 FFFF 1KB 

 (1) 0x0880 0000 - 0x0880 FFFF 64KB 

῍֣ RAM 

SRAM - 

4KB 
SRAM 

1-2. GD32E502xx

↓ ᴆ Ữ  

Ḥ  (2) 0x1FFF B000 - 0x1FFF F7FF 18KB 

 
0 0x1FFF F800 - 0x1FFF F817 24B 

1 0x4002 2068 4B 

ѿ  OTP (3) 0x1FFF 7000~0x1FFF 73FF 1KB 

̔1. ԍ ̆ 1 Ȃ 

2. Ḥ Ữԅ ̂boot loader̃̆Ҍ Ȃ 

3. 1KB̂128 ̃OTP̂ѿ ̃ ᶫ ᶏ ̆OTP ֽ bank1

ᵬȂOTP Ҍ ̆ Ώѿ Ȃ ᴋᵥᵝ Ώҹ0̆ ↕ ᵝ ҩ Ҍ

Ώ̆ ᶏṿ 0x0000 0000 0000 0000Ȃ 

2-2. 256KB  

   ̂ ̃ 

Һ Ữ  bank0 

0  0x0800 0000 - 0x0800 03FF 1KB 

1  0x0800 0400 - 0x0800 07FF 1KB 

2  0x0800 0800 - 0x0800 0BFF 1KB 

. 

. 

. 

. 

. 

. 

. 

. 

. 

255  0x0803 FC00 - 0x0803 FFFF 1KB 

 (1) 0x0880 0000 - 0x0880 FFFF 64KB 

῍֣ RAM 
SRAM 

- 4KB 
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   ̂ ̃ 

SRAM 
1-2. GD32E502xx ↓

ᴆ Ữ  

Ḥ  
(2) 

0x1FFF B000 - 0x1FFF F7FF 18KB 

 
0 0x1FFF F800 - 0x1FFF F817 24B 

1 0x4002 2068 4B 

ѿ  OTP (3) 0x1FFF 7000~0x1FFF 73FF 1KB 

̔1. ԍ ̆ 1 Ȃ 

2. Ḥ Ữԅ ̂boot loader̃̆Ҍ Ȃ 

3. 1KB̂128 ̃OTP̂ѿ ̃ ᶫ ᶏ ̆OTP ֽ bank1

ᵬȂOTP Ҍ ̆ Ώѿ Ȃ ᴋᵥᵝ Ώҹ0̆ ↕ ᵝ ҩ Ҍ

Ώ̆ ᶏṿ 0x0000 0000 0000 0000Ȃ 

2-3. 128KB  

   ̂ ̃ 

Һ Ữ  bank0 

0  0x0800 0000 - 0x0800 03FF 1KB 

1  0x0800 0400 - 0x0800 07FF 1KB 

2  0x0800 0800 - 0x0800 0BFF 1KB 

. 

. 

. 

. 

. 

. 

. 

. 

. 

127  0x0801 FC00 - 0x0801 FFFF 1KB 

 (1) 0x0880 0000 - 0x0880 7FFF 32KB 

῍֣ RAM 
SRAM 

- 

2KB 

SRAM 
1-2. GD32E502xx ↓

ᴆ Ữ  

Ḥ  
(2) 

0x1FFF B000 - 0x1FFF F7FF 18KB 

 
0 0x1FFF F800 - 0x1FFF F817 24B 

1 0x4002 2068 4B 

ѿ  OTP (3) 0x1FFF 7000~0x1FFF 73FF 1KB 

̔1. ԍ ̆ 1 Ȃ 

2. Ḥ Ữԅ ̂boot loader̃̆Ҍ Ȃ 

3. 1KB̂128 ̃OTP̂ѿ ̃ ᶫ ᶏ ̆OTP ֽ bank1

ᵬȂOTP Ҍ ̆ Ώѿ Ȃ ᴋᵥᵝ Ώҹ0̆ ↕ ᵝ ҩ Ҍ

Ώ̆ ᶏṿ 0x0000 0000 0000 0000Ȃ 
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2.3.2. ҍ ̂ECC̃ 

ECC └ ̔ 

Â ҩᵝ ҍ ̕ 

Â ᵝ Ȃ 

ҩᵝ ҍ ̔ 

Â 0̂ ᵝ ̆ ⱴ ⌠ Ҭ  ̃ / 1 ̆

Ҍᴪ ᴋᵥ ̕ 

Â ῒזỮ ̂ 0 0x1FFFF80x̃ ̆FMC_ECCCS

ҬECCCORᵝ 1Ȃ FMC_ECCCS ҬECCCORIE 1̆ ֟ Ҭ Ȃ

OTP_ECC / DF_ECC / SYS_ECC / BK1_ECC / OB0_ECCᵝ ₮ Ữ

ȂECCADDR ҩ Ữ ₮ Ẓ Ȃ 

⌠ ᵝ ̔ 

Â 0̂ ᵝ ̆ ⱴ ⌠ Ҭ̃̆FMC_ECCCS

ҬOB0ECCDETᵝ 1Ȃ FMC_ECCCS ҬECCDETIE 1̆ ֟ Ҭ Ȃ

ῃFȂ 

Â 1̆FMC_ECCCS ҬOB1ECCDETᵝ 1Ȃ

FMC_ECCCS ҬECCDETIE 1̆ ֟ Ҭ Ȃ ῃFȂ 

Â ῒז Ữ ̂ 0 0x1FFFF80x̃̆ FMC_ECCCS

Ҭ ECCDET ᵝ SYSCFG_STAT Ҭ FLASHECCIF ᵝ 1 ̆

SYSCFG_CFG3 ҬFLASHECCIEᵝ 1̆ ֟ NMIҬ ȂOTP_ECC / DF_ECC / 

SYS_ECC / BK1_ECC / OB0_ECC ₮ Ữ ̆ECCADDR ҩ Ữ

₮ Ẓ Ȃ ῃFȂ FMC_ECCCS ҬECCDETᵝ

SYSCFG_STAT ҬFLASHECCIFᵝ 1̆FMC_ECCCS ҬECCDETᵝ

SYSCFG_STAT ҬFLASHECCIFᵝ Ȃ 

̔ 

1. Ҭ 72ᵝ Ữ ̆ ҩ ̂64ᵝ̃ ⱴ8ᵝ Ȃ8ᵝ ᴆ ꜚ

̆ Ҍ Ȃ 

2. ԍ 0xFF FFFF FFFF FFFF FFFF̆Ҍ ECCȂ 

3. 0xFFFF FFFF FFFF FFFF̆Ώ῀ ECCҌҹ0xF̆Ῥ ῒזṿ̆

ҹ ҌҹῃF̆ ץ Ώ῀̆ PGERRȂ ̆Ῥ

ᵬȂ 

OTP_ECC / DF_ECC / SYS_ECC / BK1_ECC / OB0_ECC / ECCADDR ҩᵝ

ᵝ Ҭ ₮ ᵝ Ȃ ECCCOR ECCDET 1̆ ᶏ ֟ ̆ ֓ᵝ

ṿ Ҍᴪ Ȃ 

҉ ECC ̆ ׅ ԍ ╠  /  / Ҭ̆ ᶏ

ECCCORECCDET̆ ӞҌᴪ֟ ECC Ȃ 
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2.3.3. ᵬ 

Ἕץ Ữ ѿ Ȃ פ ᶏ CPUAHB BUS

Ȃ 

ⱴ ̔ 

AHB ̆ FMC_WS Ҭ WSCNTβȂWSCNTβ AHB

῏ 2-4. WSCNTҍAHB ῏ Ȃ 

2-4. WSCNTҍAHB ῏ ̂LDO= 1.1Ṽ 

AHB  WSCNT  

<= 25MHz 0̂0 ⱴ̃ 

<= 50MHz 1̂1 ⱴ̃ 

<= 75MHz 2̂2 ⱴ̃ 

<= 100MHz 3̂3 ⱴ̃ 

ᵝ̆AHB ҹ8MHz̆ WSCNTҹ0Ȃ 

̔ 

1. ⱴAHB Ȃ ᾢ̆ 2-4. WSCNTҍAHB ῏ ̂LDO= 

1.1Ṽ̆ AHB WSCNTβȂ ̆ ⱴAHB Ȃ

WSCNTβӊ╠ ⱴAHB Ȃ 

2. ᵞAHB Ȃ ᾢ̆ ᵞAHB Ȃ ̆ 2-4. 

WSCNTҍAHB ῏ ̂LDO= 1.1Ṽ̆ AHB WSCNTβȂ

ᵞAHB ӊ╠ WSCNTβȂ 

ԍ ⱴԅ ̆ ᵞ̂ᶛ ̔100MHz ⱴ3ҩ ̃Ȃҹԅⱴ

ᵬ̆ Ҋⱳץ⌠ Ȃ 

╠ ̔ 

╠ ᶏ Ȃ ׆ Ҭ ̆ ╠ ץ 64β Ȃ ҹCPU

ᵬ 32β 16β Ȃ ף Ҋ C̆PU ׆ץ ╠

Ҍ ׆ Ҭ Ȃ 

̔ 

ᵝFMC_WS ҬPFENβ ᶏ Ȃ ף Ҋ̆ CPU ╠

̂64β̃̆ 32β 2ҩ ̆ 16β 4ҩ

Ȃ ’Ҋ̆׆flashҬ Ҋѿҩ Ữ Ȃ CPU

╠ ̆ ᶫҊ Ȃ 

ף / פ  

ᶏ FMC_WS IDCENᵝ ᶏ̆ Ȃ ҹ1KB̆ 32 ̆
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4 x 64ᵝȂ 

Ҭ̂ Ҭ̃̆ CPUץ ׆ Ȃ Ҍ Ҭ

̂ Ҭ̃̆ ғ ╠ Ҍ ╠ ̆ └⌠

ҬȂ ̆ ᶏ LRÛ ᶏ ̃ Ȃ 

DMA flash̆Ҍ ץ Ȃ 

2.3.4. Ҍ ץ Ȃ bank Ώ  

bank ԍbank̂256KB̃0 bank1̂ 128KB̃ /  /  

/ OTP / ̆ RWŴ Ώ̃ ̆ ѿҩbank҉ ᵬ ᵬ

̆ ѿҩbank ῒ ᵬ ̆ ץ ᵬ ᵬȂ 

 /  / OTP / RWW ҍbank1Ȃ 

2.3.5. FMC_CTLx  

ᵝ ̆ ԅ ԍ ⱴ OBRLDβ,FMC_CTLx̂x=0,1̃ ῀Ώ ᵬ

̆LKβ ᵝ ҹ1Ȃ ᾢ FMC_KEYxΏ῀0x456701230xCDEF89AB̆

ᶏץ FMC_CTLx Ȃң Ώ ᵬ ̆FMC_CTLx LKβ ᴆ 0Ȃ ץ

ᴆ FMC_CTLx LKβҹ1Ῥ FMC_CTLxȂᴋᵥ FMC_KEYx

ᵬ ᴪ LKβ 1̆ ׆ FMC_CTLx̆ ѿҩ Ȃ 

FMC_CTLx OB0PGβ OB0ERβ FMC_CTL1 ׅ̆ Ḡ Ȃ

↓ FMC_OBKEYᾢ Ώ῀0x456701230xCDEF89AB̆ ᴆᴪ FMC_CTL1

OBWENβ 1Ȃ ᴆ ץ FMC_CTL1OBWENβ 0 FMC_CTL1

OB0PGβ OB0ERβȂ 

2.3.6.  

FMC ⱳ ᶏ Һ Ữ ῤ ∆ ҹ Ȃ ѿ ץ ̆ Ҍ

ῒז ῤ Ȃ ᵬ̆ ΐᵣ Ҋ̔ 

Â ḠFMC_CTLx Ҍ ԍ ̕ 

Â FMC_STATx BUSYᵝ ∞ ԍ Ώ ̆ BUSYᵝҹ1̆

↕ ᵬ ̆BUSYᵝ ҹ0̕ 

Â Ώ⌠FMC_ADDRx ̕ 

Â ᵝFMC_CTLx PERᵝ̕ 

Â FMC_CTLx STARTᵝ 1  FMC̕⌠פ

Â פ ̆FMC_STATx BUSYᵝ 0̕ 

Â ̆ᶏ DBUS ⱳȂ 

ⱳ ̆FMC_STATx ENDFβ ᵝȂ FMC_CTLx ENDIE

ᵝ 1̆ ↕FMC ѿҩҬ Ȃ ̆ ḠΏ῀ Ȃ ↕

פ ̆ ᴆ ᴪľ ĿȂ ’Ҋ̆FMCҌᴪ ᴋ

ᵥ₮ Ȃ ѿ ̆ ΏḠ ᵬ Ȃ FMC_CTLx ERRIE
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ᵝ 1̆ ᵬ Ҭ ȂҬ Ⱶ FMC_STATx WPERRβ ∞

Ҭ Ȃ ᵬ 2-1. ᵬ Ȃ 

2-1. ᵬ  

PERᵝ̆Ώ

FMC_ADDRx

 LK ᵝ ҹ0

 START ᵝ

פ FMC

 FMC_CTLx

 BUSYᵝ ҹ0

BUSYᵝ ҹ 0

 

2.3.7.  

FMC ᶫԅ ⱳ ∆ץ Һ Ữ ῤ Ȃ ᵬ̆ ΐᵣ

Ҋ̔ 

Â ḠFMC_CTLx Ҍ ԍ ̕ 

Â FMC_STATx BUSYᵝ ∞ ԍ Ώ ̆ BUSYᵝҹ1̆

↕ ᵬ ̆BUSYᵝ ҹ0̕ 

Â ̆ ᵝFMC_CTLx MERᵝ̕ 

Â FMC_CTLx STARTᵝ 1  FMC̕⌠פ

Â פ ̆FMC_STATx BUSYᵝ 0̕ 

Â ̆ᶏ DBUS ⱳȂ 

ⱳ ̆FMC_STATx ENDFᵝ ᵝȂ FMC_CTLx ENDIEᵝ
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1̆FMC ѿҩҬ Ȃ ԍ ᵝҹ0xFFFF FFFF̆ ץ

SRAMҬ ᶏ ΐ FMC ᵬȂ ̆ ᴋ

ᵥ ԍ  / Ḡ Ҋ̆ ᵬᴪ Ȃ ’Ҋ̆ FMC_CTLx

ERRIEᵝ ᵝ̆ ᵬ ᵬ₮ Ҭ Ȃ Ҭ Ⱶ Ҭ̆ ᴆ ץ

FMC_STATxҬ WPERRβ ’Ȃ ᵬ 2-2. 

ᵬ Ȃ 

2-2. ᵬ  

MERᵝ

LK ᵝ ҹ0

STARTᵝ פ

FMC

 FMC_CTLx

BUSYᵝ ҹ0

BUSYᵝ ҹ0

 
̔ bank1ῃ ᴆ№ҹ128ҩ ̆ ץ bank0Ȃ 

2.3.8. Һ Ữ  

FMC ᶫԅѿҩ DBUSḱ Һ Ữ ῤ 32ᵝ ⱳ Ȃ ҉̆Һ Ữ

ҹ64ᵝȂ ᵬ̆ ΐᵣ Ҋ̔ 

Â ḠFMC_CTLx Ҍ ԍ ̕ 

Â FMC_STATx BUSYᵝ ∞ ԍ Ώ ̆ BUSYᵝҹ1̆

↕ ᵬ ̆BUSYᵝ ҹ0̕ 

Â ᵝFMC_CTLx PGᵝ̕ 
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Â DBUSΏ ⌠ ̂0x08XX XXXX̃̕ 

DBUSΏ2 ѿҩ64ᵝ ̆ ῀ Ȃ Ȃ 

Â פ ̆FMC_STATx BUSYᵝ 0̕ 

Â ̆ᶏ DBUS ⱳȂ 

Һ Ữ ⱳ F̆MC_STATx ENDFᵝ ᵝȂ FMC_CTLx ENDIE

ᵝ 1̆FMC ѿҩҬ Ȃ ᵬӊ╠ Ȃ

̆ ᶏ 0x0 F̆MC_STATx PGERRᵝӞ 1Ȃ ̆

 / Ḡ ҉ ᵬᴪ Ȃ FMC_CTLx ERRIEᵝ 1̆ ֟

ѿҩ ᵬ Ҭ Ȃ Ҭ Ⱶ Ҭ̆ ᴆ ץ FMC_STATxҬ

PGERRβ ’Ȃ 

Ҋ↓ ’Ҋ̆FMC_STATx Ҭ PGAERRᵝᴪ ᵝȂ 

-  DUBSҌ 32ᵝ Ȃ 

-  DBUS ̆ DBUS 32ᵝ ̆DBUS ԋ ғ

ԍ ѿҩ Ȃ 

̔ Ώ 64ᵝ̆ ֓ Ҍᴪ ῀ ̆ ғҌᴪ ᴋᵥ Ȃ 

֓ ’Ҋ̆ FMC_CTLx ERRIEᵝ 1 F̆MC ѿ ᵬ Ҭ Ȃ

Ҭ Ⱶ Ҭ̆ ᴆ ץ FMC_STATxҬ PGERRβ̆ PGAERRβ

WPERRβ ԅ ȂҺ Ữ ᵬ 2-3. ᵬ Ȃ 
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2-3. ᵬ  

PGᵝ

LK ᵝ ҹ0

DBUS҉ Ώ

ᵬ 

FMC_CTLx

 BUSYᵝ ҹ0

BUSYᵝ ҹ0

 

̔ ᾧ ѿҩbankҬ ᵬ̆  / ᵬȂ 

ѿҩ 64ᵝ׆̆ ECC ⱴ 64ᵝӊ ̆ ̆ ᶏ 0xFFFF 

FFFF FFFF FFFF̆ ᵝ Ӟ 72ᵝȂ 

 / ᵬ ȁ ᵝ Ҭ ̆ Ҭ ῤ Ḡ ѿ Ҍ

Ȃ ̆ ץ̆ ᾧ ԍ Ҭ  / ҡ Ȃ 

2.3.9. Һ Ữ  

FMC DBUS ᶫ ⱳ ̆ ԍḱ Һ ῤ Ȃ Ҋ̆ ץ Һ

҉ ѿ ̂32ҩ ̃̆ ╠ ᾝ ̆ ᾧԅ ҩ ҉ Ҋ

׆̆ ⁞ ԅ Ȃ 

ᵬ̆ ΐᵣ Ҋ̔ 

Â 1ȁ SRAMCMD ҹñ01ò̆ᶏ῍֣RAM ῀ ̕ 

Â 2ȁ ѿ ̂32ҩ ̃̆ ḠҹῃFF̆ פ ԍ ҹ

ῃ0xFF̕ 

Â 3ȁ ḠFMC_CTLx Ҍ ԍ ̕ 

Â 4ȁ FMC_STATx BUSYᵝ ∞ ԍ Ώ ̆ BUSYᵝ
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ҹ1̆↕ ᵬ ̆BUSYᵝ ҹ0̕ 

Â 5ȁ ᵝFMC_CTLx FSTPGᵝ̕ 

Â 6ȁBUSΏѿ ̂32ҩ ̃⌠ ̂0x08XX XXXX̃̆ 32ҩ

Ώ̆ ↕̆FMC_CTLx ҬPGERRᵝ STARTᵝ 1̕ 

Â 7ȁ STARTᵝ ꜚ ᵬ̕ 

Â 8ȁ פ ̆FMC_STATx BUSYᵝ 0̕ 

Â 9ȁ ̆ᶏ BUS ⱳȂ ԅ ̆ Ȃ 

Һ Ữ ⱳ ̆FMC_STATx ENDFᵝ ᵝȂ FMC_CTLx

ENDIEᵝ 1̆FMC ѿҩҬ Ȃ ̆ ̆ 6~8

⌠ Ҋѿ Ȃ 

 / Ḡ ҉ ᵬᴪ ̆FMC_STATx Ҭ WPERRᵝᴪ ᵝȂ 

֓ ’Ҋ̆ FMC_CTLx ERRIEᵝ 1 F̆MC ѿ ᵬ Ҭ Ȃ

Ҭ Ⱶ Ҭ̆ ᴆ ץ FMC_STATxҬ PGSERR / PGAERR / WPE

RR / PGERRᵝ ԅ ȂҺ Ữ ᵬ 2-4. ᵬ

Ȃ 
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2-4. ᵬ  

FSTPGᵝ

LKᵝ ҹ0

DBUS҉ Ώ

32ҩ

FMC_CTLx

BUSYᵝ ҹ0

BUSYᵝ ҹ0

SRAMCMDҹ

ľ01Ŀ 

ѿ ῃҹ0xFF

STARTᵝ 

 

̔ 

1. 32ҩ ΏȂ 

2. 32ҩ Ȃ 

3. ԍ ᴆ ҹ0xFF̆ ᴆ ᾢ ҹ0xFF̆

ғң ӊ Ҍ ѿ ң Ȃ ң ӊ ѿ ң

̆↕ ᴪ Ҍ Ȃ 

4. FSTPG STARTӊ ̆ ᵬ ᾛ ̆ᵖ Ҍ ̆

↕ ₮ Ȃ 
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5. ӊ╠ cacheȂ 

 פ .2.3.10

פ ԍ FMC_ADDRx FMC_CTLx ҬCBCMDLEN

0xFFȂ FMC_CTLx CBCMDᵝ ̆פ FMC_CTLx Ҭ

STARTᵝ 1 פ B̆USYᵝ 1̆ ᴆ 0xFFȂ

ῃ ҹ0xFF ↕̆ ENDF̆ BUSYᵝ̆ ↕CBCMDERRᵝ 1Ȃֽ bank0 / bank1 

 Ȃפ /

̔ flash ѿҩ Ҭ̆Ҍ 1KB Ȃ 

2.3.11. OTP  

OTP ҍҺỮ ȂOTP ѿ ғҌ ȂOTP ֽ

bank1 ̂FMC_KEY1 / FMC_STAT1 / FMC_CTL1 / FMC_ADDR1̃ ᵬȂ 

̔ Ḡ OTP ᵬ Ҍᴪ ᴋᵥ Ҭ ̆ᶛ ᵝ Ȃ

Ҭ ̆ Ҭ ᴪ₮ Ȃ 

2.3.12. ῍֣RAM 

4KB῍֣RAM ԍ SRAM SRAMȂ 

SRAM 

SRAMCMD ҹľ10Ŀ SRAM Ȃפ SRAM פ ̆῍֣RAM∆

ҹῃľ0ĿȂ SRAM‰ ̆FMC_WS Ҭ BRAMRDYᵝ 1 ғ

SRAMCMDᵝ Ȃ ↕̆ פ Ȃ SRAM ץ ᵬ SRAM̆ ECC

ⱳ Ȃ 

SRAM 

SRAMCMD ҹľ01Ŀ SRAM Ȃפ SRAM פ ̆

῍֣RAM∆ ҹῃľ1Ŀ̆ SRAM‰ ̆FMC_WS Ҭ PRAMRDY

ᵝ 1 ғSRAMCMDᵝ Ȃ ↕̆ פ Ȃ 

̔ SRAMCMDᵝ ̆ ╠ ҩSRAM ȂҌ Ȃᶛ ̆

╠ SRAM S̆RAMCMD Ҍ Ῥ ҹľ10ĿȂ ╠SRAM ץ FMC_WS

Ҭ BRAMRDY / PRAMRDYᵝ Ȃ 

2.3.13. ᵬ 

1 Ȃ 
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ҍ Һ ѿ Ȃ ᵬȂ 

 

ҍbank1 ѿ Ȃ Һ Ữ Ȃ 

 

ҍbank1 ѿ Ȃ Ȃ 

 

ҍbank1 ѿ Ȃ Ȃ 

̔ 

1. ᴆ№ҹ ҩ ̆ Ȃ 

2. FMC_CTL1 ҬMERDFᵝ 1 ꜚ  Ȃפ

 

ҍbank1 ѿ Ȃ Һ Ữ Ȃ 

2.3.14. 0  

FMC ᶫԅѿҩ ⱳ ∆ Ҭ 0Ȃ 0 Ҋ Ȃ 

Â ḠFMC_CTL1 Ҍ ԍ ̕ 

Â FMC_STAT1 BUSYᵝ ∞ ԍ Ώ ̆ BUSYᵝҹ1̆

↕ ᵬ ̆BUSYᵝ ҹ0̕ 

Â FMC_CTL1 ᵬᵝOBWEN̕ 

Â FMC_CTL1 OBWENᵝ 1̕ 

Â ᵝFMC_CTL1 OB0ERᵝ̕ 

Â FMC_CTL1 STARTᵝ 1 0  FMC̕⌠פ

Â פ ̆FMC_STAT1 BUSYᵝ 0̕ 

Â ̆ᶏ DBUS ⱳȂ 

0 ⱳ ̆FMC_STAT1 ENDFᵝ ᵝȂ FMC_CTL1

ENDIEᵝ 1̆FMC ѿҩҬ Ȃ 

2.3.15.  

0  

FMC ᶫԅ64ᵝ ⱳ ̆ ḱ 0ῤ Ȃ ᵬ Ҋ̔ 
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Â ḠFMC_CTL1 Ҍ ԍ ̕ 

Â FMC_STAT1 BUSYᵝ ∞ ԍ Ώ ̆ BUSYᵝҹ1̆

↕ ᵬ ̆BUSYᵝ ҹ0̕ 

Â FMC_CTL1 ᵬᵝOBWEN̕ 

Â FMC_CTL1 OBWENᵝ 1̕ 

Â ᵝFMC_CTL1 OB0PGᵝ̕ 

Â DBUSΏѿҩ64ᵝ ⌠ ̕ 

Â פ ̆FMC_STAT1 BUSYᵝ 0̕ 

Â ̆ᶏ DBUS ⱳȂ 

0 ⱳ ̆FMC_STAT1 ENDFᵝ ᵝȂ FMC_CTL1

ENDIEᵝ 1̆FMC ѿҩҬ Ȃ ᵬӊ╠ ̆

̆FMC_STAT1 Ҭ PGERRᵝ 1̆ ᶏ ҹ0x0Ȃ ᵬ

̆FMC_STAT1 Ҭ ENDFᵝ 1Ȃ 

1  

ᵬ Ҋ̔ 

Â ḠFMC_CTL1 Ҍ ԍ ̕ 

Â FMC_STAT1 BUSYᵝ ∞ ԍ Ώ ̆ BUSYᵝҹ1̆

↕ ᵬ ̆BUSYᵝ ҹ0̕ 

Â FMC_CTL1 ᵬᵝOBWEN̕ 

Â FMC_CTL1 OBWENᵝ 1̕ 

Â FMC_OB1CS ҬLKVAL / EPLOAD / EPSIZE / EFALCΏ῀ṿ̕ 

Â FMC_OB1CS ҬOB1STARTᵝ 1̕ 

Â פ ̆FMC_STAT1 BUSYᵝ 0̕ 

Â ӊ╠ ᵝ FMC_CTL1 ҬOBRLDᵝ 1̕ 

Â ̆ ⱳȂ 

̔ 

1. ᵝ FMC_CTL1 ҬOBRLDᵝ 1 ̆ Ữ Ҭ 1ⱴ ⌠

FMC_OB1CS ҬȂ 

2. ḱ 1 ᵝ FMC_CTL1 ҬOBRLDᵝ 1 Ȃ 

3. ᵝ FMC_CTL1 ҬOBRLDᵝ 1 ̆ LKVALṿҹ0x33CC̆ғ

FMC_OB1CS ҬOB1LKᵝҹ1̆ 1 Ҍ Ῥ ḱ Ȃ 

4. ӊ ṿΏ῀ 1 P̆GSERRᵝ OB1STARTᵝ 1ӊ 1̆ ғ

ᵬ Ȃ 

5. ḱ EPSIZE / EFALC ̆ ᾢ ᴆ ̆ ḱ 1Ȃ 

6. ḱ 1 ̆ ѿ ᵝȂ 
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2.3.16.  

0  

ᵝ FMC_CTL1 ҬOBRLDβ 1 ̆ 0 ⱴ ⌠

FMC_OBSTATFMC_WP0 ̆ 0 Ȃ 0 ΐᵣҹ 0

Ȃ 0 ̆ 0 0Ҍ F̆MC_OBSTAT

OBERRβ 1̆ 0 └ ҹ0xFFȂ 0 2-5. 

0Ȃ 

2-5. 0 

   

0x1fff f800 OB_SPC 

0 ῃḠ ṿ 

0xA5̔ Ḡ  

0xA5 0xCC ᴋᵥṿ̔ᵞ ≢Ḡ  

0xCC̔ ≢Ḡ  

0x1fff f801 OB_SPC_N OB_SPC  

0x1fff f802 OB_USER 

[7]̔BOR_TĤBOR ᵝ ṿ̃ 

0̔ BOR̆ ᵝ ṿҹ2.6V̂₮ ṿ̃ 

1̔BOR῏  

[6:5]̔Ḡ  

[4]: OTA 

0: ҹ׆Һ Ữ ꜚ ̆ BBҹ0̆bank1Ҭ

⌠bank0̆ bank0׆ ꜚ 

1:  

[3]: BB 

0̔ OTAҹ1̆ ҹ׆Һ Ữ ꜚ ̆ bank1

ꜚ bank1׆̆ ꜚ̆ bank0׆↕ ꜚ 

1̔ ҹ׆Һ Ữ ꜚ bank0׆̆ ꜚ 

[2]̔nRST_STDBY 

0̔ ֟ ᵝ Ҍ ῀  

1̔ ῀ Ҍ֟ ᵝ 

[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  

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 
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0x1fff f808 OB_BK0WP[7:0] 

bank0  / Ḡ ṿ 7⌠0ᵝ 

0̔Ḡ  

1̔ Ḡ  

0x1fff f809 OB_BK0WP_N[7:0] OB_BK0WP ṿ 7⌠0ᵝ 

0x1fff f80a OB_BK0WP[15:8] bank0  / Ḡ ṿ 15⌠8ᵝ 

0x1fff f80b OB_BK0WP_N[15:8] OB_BK0WP ṿ 15⌠8ᵝ 

0x1fff f80c OB_BK0WP[23:16] bank0  / Ḡ ṿ 23⌠16ᵝ 

0x1fff f80d OB_BK0WP_N[23:16] OB_BK0WP ṿ 23⌠16ᵝ 

0x1fff f80e OB_BK0WP[31:24] bank0  / Ḡ ṿ 31⌠24ᵝ 

0x1fff f80f OB_BK0WP_N[31:24] OB_BK0WP ṿ 31⌠24ᵝ 

0x1fff f810 OB_BK1WP[7:0] bank1  / Ḡ ṿ 7⌠0ᵝ 

0x1fff f811 OB_BK1WP_N[7:0] OB_BK1WP ṿ 7⌠0ᵝ 

0x1fff f812 OB_DFWP[7:0]  / Ḡ ṿ 7⌠0ᵝ 

0x1fff f813 OB_DFWP_N[7:0] OB_DFWP ṿ 7⌠0ᵝ 

0x1fff f814 Ḡ  Ḡ 0xFFȂ ↕̆ ᴪ Ҍ Ȃ 

0x1fff f815 Ḡ  Ḡ 0x1fff814ṿ ṿ 7⌠0ᵝ 

1  

1 2-6. 1Ȃ 

2-6. 1 

   

[31:16] LKVAL[15:0] 

1 ṿ 

0x33CC̔ 1̆ 1Ҍ Ῥ ḱ Ȃ 

ῒזṿ̔Ҍ 1Ȃ 

[15] EPLOAD ҹ0Ȃ ↕̆ ᴪ Ҍ Ȃ 

[11:8] EPSIZE[3:0] ҹ0xFȂ ↕̆ ᴪ Ҍ Ȃ 

[7:4] EFALC[3:0] 

ṿҹ0xFȂ 

ῤ ԍ ̆ ֓ᵝ Ҋ Ȃ

ԅῒזṿ̆ ᴪ Ҍ Ȃ 

EFALC ̂KB̃ ̂KB̃ 

0000 384/256 64 

0001 128 32 

1111 ṿ̔ № ף Ȃ 
 

̔ 

1. 63:32ᵝҹ 31:0β Ȃ ⱴ ̆ ҍῒ Ҍ ̆

FMC_OB1CS ҬOB1ERRβ 1Ȃ 

2. ḱ № ̆ ҩ ᴆ Ȃ 
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3. ḱ № ̆ ᵬ ֟ ѿҩ Ȃ 

4. ҩ 1 ѿ Ȃ 1 ḱ ᵝ

FMC_CTL1 ҬOBRLDβ 1 Ȃ 

5. 1 ḱ ᵝȂ 

2.3.17.  / Ḡ  

FMC  / Ḡ ⱳ ץ ᵬȂ FMC Ḡ

ᵬ ̆ ᵬ ғFMC_STATx WPERRᵝ 1Ȃ WPERRᵝ

1ғFMC_CTLx ERRIEᵝӞ 1 ᶏ Ҭ F̆MC ᵬ₮ Ҭ ̆

CPU Ȃ 

bank0  / Ḡ  

bank0  / Ḡ ץ 0 OB_BK0WP[31:0] ᵝҹ0 ᶏ Ȃ

0 ᵬ̆ ҩ  / Ḡ Ȃ OB_BK0WP[31:0]

1 0 ᴆ FMC_CTL1 Ҭ OBRLDᵝ 1 ᵝ

OB_BK0WP[31:0] Ȃ OB_BK0WP[31:0]Ḡ ֓ 2-7. OB_BK0WPḠ Ȃ 

2-7. OB_BK0WPḠ  

OB_BK0WPᵝ Ḡ  

OB_BK0WP[0] BANK0_SIZE / 32 

OB_BK0WP[1] BANK0_SIZE / 32 

OB_BK0WP[2] BANK0_SIZE / 32 

. 

. 

. 

. 

. 

. 

OB_BK0WP[30] BANK0_SIZE / 32 

OB_BK0WP[31] BANK0_SIZE / 32 

̔BANK0_SIZEbank0 Ȃ 

bank1  / Ḡ  

bank1  / Ḡ ץ 0 OB_BK1WP[7:0] ᵝҹ0 ᶏ Ȃ

OB_BK1WP[7:0] ҩᵝף bank1 ῇ№ӊѿȂ 0 ᵬ̆ ҩ

 / Ḡ Ȃ OB_BK1WP[7:0] 1 0 ᴆ FMC_CTL1

ҬOBRLDᵝ 1 ᵝ OB_BK1WP[7:0] Ȃ OB_BK1WP[7:0]Ḡ ֓

2-8. OB_BK1WPḠ Ȃ 

2-8. OB_BK1WPḠ  

OB_BK1WPᵝ Ḡ  

OB_BK1WP[0] BANK1_SIZE / 8 

OB_BK1WP[1] BANK1_SIZE / 8 
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OB_BK1WPᵝ Ḡ  

. 

. 

. 

. 

. 

. 

OB_BK1WP[6] BANK1_SIZE / 8 

OB_BK1WP[7] BANK1_SIZE / 8 

̔1. BANK1_SIZEbank1 Ȃ 

2. OTPΏḠ OB_BK1WP[7]└Ȃ 

 / Ḡ  

 / Ḡ ץ 0 OB_DFWP[7:0] ᵝҹ0 ᶏ Ȃ

OB_DFWP[7:0] ҩᵝף ῇ№ӊѿȂ 0 ᵬ̆ ҩ

 / Ḡ Ȃ OB_DFWP[7:0] 1 0 ᴆ FMC_CTL1

ҬOBRLDᵝ 1 ᵝ OB_DFWP[7:0] Ȃ OB_DFWP[7:0]Ḡ ֓

2-9. OB_DFWPḠ Ȃ 

2-9. OB_DFWPḠ  

OB_DFWPᵝ Ḡ  

OB_DFWP[0] DFLASH_SIZE / 8 

OB_DFWP[1] DFLASH_SIZE / 8 

. 

. 

. 

. 

. 

. 

OB_DFWP[6] DFLASH_SIZE / 8 

OB_DFWP[7] DFLASH_SIZE / 8 

̔DFLASH_SIZE Ȃ 

2.3.18. ῃḠ  

FMCᶫԅѿҩ ῃḠ ⱳ Ȃ ⱳ ץ Ḡ ᴆ ᴆᾧ

ᵬȂ 

ῃḠ ⅞№ҹץҊ҈ ̔ 

Ḡ ̔ OB_SPC ῒ ҹ0x5AA5̆ ᵝץ ̆ ԍ

ῃḠ ȂҺ Ữ 0 ץ ᵬ Ȃ 

ᵞ Ḡ ̔ OB_SPCṿҹᴋᵥ 0xA50xCC ṿ̆ ᵝץ ̆ᵞ ῃḠ

ȂҺ Ữ ŎTP̆ ֽ ף Ȃ Ҋ̆ boot loader׆

ꜚ ̆ Һ Ữ ̆OTP̆ ᵬ Ȃ ֓ Ҋ Һ Ữ ̆

֟ Ȃ ֓ Ҋ̆ Һ Ữ  /  / ᵬ̆FMC_STATx

WPERRβ 1Ȃᵖ ֓ Ҋ ץ 0 ᵬȂ OB_SPC

ῒ ҹ0x5AA5̆ ῃḠ ⱳ ̆ ꜚ ѿ ᵬȂ 
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Ḡ ̔ OB_SPC ῒ ҹ0x33CC̆ ῃḠ Ȃ

Ḡ ̆ ̆ ꜚboot loader׆ ȂҺ Ữ ף

ᵬ ȂOB_SPC ῒ Ῥ Ȃ ̆ץ Ḡ ̆

Ҍ Ῥ ⌠ᵞ Ḡ Ḡ Ȃ 

2.3.19.  

₮ 2-10. PGSERRᴆҬѿ ’̆FMC_CTLx Ҭ PGSERRᵝ 1Ȃ 

2-10. PGSERRᴆ 

 ᴆ ᵬ 

 /  PG FSTPG  Ώ  

 

1. Ҍ Ώ 

2. Ҍ 0Ώ׆ Ώῃ32ҩ  

3. PRAMRDY 1 

START 

 

CBCMD / FSTPG / OB0ER / OB0PG / MERDF / MER 

/ PER 

 

PG 

 

CBCMD / PG / OB0ER / OB0PG / MERDF / MER / 

PER 

 

FSTPG 

ḱ 1 

CBCMD / FSTPG / OB0ER / OB0PG / MERDF / MER 

/ PER / PG 

 

OB1START 

ḱ 1 EPSIZE / EFALC OB1START 

0 

CBCMD / FSTPG / OB0PG / MERDF / MER / PER / 

PG 

 

OB0ER 

0 

CBCMD / FSTPG / OB0ER / MERDF / MER / PER / 

PG 

 

OB0PG 

ῃ  
CBCMD / OB0ER / OB0PG / MERDF / PER / PG 

 
MER 

ῃ  

CBCMD / FSTPG / OB0ER / OB0PG / MER / PER / 

PG 

 

 

MERDF 

 

CBCMD / FSTPG / OB0ER / OB0PG / MERDF / MER 

/ PG 

 

FMC_ADDRxҬ  

PER 

 
FMC_ADDRx CBCMDLEN  

1ȁ 1KB  
CBCMD 
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 ᴆ ᵬ 

2ȁ  

 
FSTPG / OBER / OBPG / MERDF / MER / PER / PG

 
CBCMD 

₮ 2-11. PGAERRᴆҬѿ ’̆FMC_CTLx Ҭ PGAERRᵝ 1Ȃ 

2-11. PGAERRᴆ 

 ᴆ ᵬ 

 

1. DBUS Ҍ 32ᵝΏȂ 

2. DBUSΏ Ȃ ѿ DBUSΏҍ ԋ DBUSΏ

ғ ԍ ѿҩ Ȃ 

Ώ  

 

1. DBUS Ҍ 32ᵝΏȂ 

2. DBUSΏ Ȃ ѿ DBUSΏҍ ԋ DBUSΏ

ғ ԍ ѿҩ Ȃ 

START 

₮ 2-12. PGERRᴆҬѿ ’̆FMC_CTLx Ҭ PGERRᵝ 1Ȃ 

2-12. PGERRᴆ 

 ᴆ ᵬ 

  Ώ  

₮ 2-13. WPERRᴆҬѿ ’̆FMC_CTLx ҬWPERRᵝ 1Ȃ 

2-13. WPERRᴆ 

 ᴆ ᵬ 

 

1. 0ΏḠ Ȃ 

2. Ҋ̆ boot loader׆ ꜚ ̆ᵞ

Ḡ Ȃ 

Ώ  

 

1. 0ΏḠ Ȃ 

2. Ҋ̆ boot loader׆ ꜚ ̆ᵞ

Ḡ Ȃ 

START 

 ᵞ ≢Ḡ ғ boot loader׆ ꜚ  START 
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2.4. FMC  

FMC ̔0x4002 2000 

2.4.1. ̂FMC_WS̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0210 

̂32β̃ Ȃ 

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

Ḡ  

PRAMRD

Y 

BRAMRD

Y 

Ḡ  

 r r  

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

Ḡ  

SLEEP_S

LP 

Ḡ  IDRST Ḡ  IDCEN Ḡ  PFEN Ḡ  WSCNT[2:0] 

 rw  rw  rw  rw  rw 

 

ᵝ/ᵝ    

31:19 Ḡ  Ḡ ᵝṿȂ 

18 PRAMRDY SRAM Ȃ ᵝ ᴆ 1̆ ғ SRAMCMD ҹ RAM

Ȃ 

0̔ SRAM Ȃ 

1̔ SRAM Ȃ 

17 BRAMRDY SRAM Ȃ ᵝ ᴆ 1̆ ғ SRAMCMD ҹ RAM

Ȃ 

0̔ SRAM Ȃ 

1̔ SRAM Ȃ 

16:15 Ḡ  Ḡ ᵝṿȂ 

14 SLEEP_SLP MCU ῀ ̆ ῀ Ȃ 

0̔ ῀ Ȃ 

1̔ ῀ Ȃ 

13:12 Ḡ  Ḡ ᵝṿȂ 

11 IDRST ᵝ 

0̔Ҍ ᵝ  

1̔ ̆ ᵝ  

10 Ḡ  Ḡ ᵝṿȂ 

9 IDCEN ᶏ  
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0̔  

1̔ ᶏ  

8:5 Ḡ  Ḡ ᵝṿȂ 

4 PFEN ⱳ ᶏ ᵝ 

0̔ ⱳ  

1̔ᶏ ⱳ  

3 Ḡ  Ḡ ᵝṿȂ 

2:0 WSCNT[2:0]  

ᴆ 1 0Ȃ 

000̔Ҍ ⱴ  

001̔ ⱴ 1ҩ  

010̔ ⱴ 2ҩ  

011̔ ⱴ 3ҩ  

100 ~ 111̔Ḡ  

2.4.2. ECC └ ̂FMC_ECCCS̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

ECCDET ECCCOR Ḡ  

OB0ECC

DET 

OB1ECC

DET 

ECCDETI

E 

ECCCOR

IE 

OTP_EC

C 

DF_ECC 

SYS_EC

C 

BK1_EC

C 

OB0_EC

C 

Ḡ  

rc_w1 rc_w1  rc_w1 rc_w1 rw rw r r r r r  

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

Ḡ  ECCADDR[14:0] 

 r 

 

ᵝ/ᵝ    

31 ECCDET ⌠ ᵝ Ȃ ⌠ ᵝ ̆ ᵝ 1Ȃ FMC_ECCCS

Ҭ ECCDETᵝ SYSCFG_STAT Ҭ FLASHECCIFᵝΏ 1 ̆ ᵝ Ȃ 

0̔ ⌠ ECC ᵝ Ȃ 

1̔ ⌠ ECC ᵝ Ȃ 

30 ECCCOR ҩᵝ  

ᵝΏ 1 Ȃ 

0̔ ECC ҩᵝ Ȃ 

1̔ ECC ҩᵝ Ȃ 

29:28 Ḡ  Ḡ ᵝṿȂ 

27 OB0ECCDET ⌠ 0 ᵝ  
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ᵝΏ 1 Ȃ 

0̔ ⌠ 0 ECC ᵝ Ȃ 

1̔ ⌠ 0 ECC ᵝ Ȃ 

26 OB1ECCDET ⌠ 1 ᵝ  

ᵝΏ 1 Ȃ 

0̔ ⌠ 1 ECC ᵝ Ȃ 

1̔ ⌠ 1 ECC ᵝ Ȃ 

25 ECCDETIE ᵝ Ҭ ᶏ Ȃ EPECCDET̆OB0ECCDET OB1ECCDET 1̆

ғ ᵝ 1̆ ֟ ѿҩҬ Ȃ 

0̔ ᵝ Ҭ  

1̔ ᵝ Ҭ ᶏ  

24 ECCCORIE ҩᵝҬ ᶏ  

0̔ ҩᵝҬ Ȃ 

1̔ ҩᵝҬ ᶏ Ȃ 

23 OTP_ECC OTPҬ ⌠ ECC ̆ ᵝ 1ȂECCADDRᴪ ₮ OTPẒ

Ȃ 

0̔ OTPҬ ⌠ ECC Ȃ 

1̔ OTPҬ ⌠ ECC Ȃ 

22 DF_ECC Ҭ ⌠ ECC ̆ ᵝ 1ȂECCADDRᴪ ₮

Ẓ Ȃ 

0̔ Ҭ ⌠ ECC Ȃ 

1̔ Ҭ ⌠ ECC Ȃ 

21 SYS_ECC ỮҬ ⌠ ECC ̆ ᵝ 1ȂECCADDRᴪ ₮ Ữ

Ẓ Ȃ 

0̔ ỮҬ ⌠ ECC Ȃ 

1̔ ỮҬ ⌠ ECC Ȃ 

20 BK1_ECC bank1 Ҭ ⌠ ECC ̆ ᵝ 1ȂECCADDR ᴪ ₮ bank1 Ẓ

Ȃ 

0̔ bank1Ҭ ⌠ ECC Ȃ 

1̔ bank1Ҭ ⌠ ECC Ȃ 

19 OB0_ECC 0Ҭ ⌠ ECC ̆ ᵝ 1ȂECCADDRᴪ ₮

0Ẓ Ȃ 

0̔ 0Ҭ ⌠ ECC Ȃ 

1̔ 0Ҭ ⌠ ECC Ȃ 

18:15 Ḡ  Ḡ ᵝṿȂ 

14:0 ECCADDR[14:0] ⌠ ECC Ẓ Ȃ 

 =  + ECCADDR[14:0] * 8̆ ץ bank0̆bank1̆

s̆ystem ̆ 0̆ ץ1 OTP Ȃ Ḥ 2.3.1Ȃ 
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2.4.3. 0̂ FMC_KEY0̃ 

Ẓ ̔0x08 

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 

Ώ ṿ⌠KEY[31:0]ץ  FMC_CTL0Ȃ 

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 

RSTERR Ḡ  

CBCMDE

RR 

ENDF WPERR PGAERR PGERR PGSERR BUSY 

rc_w1  rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 r 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 RSTERR ̆ ᵞԍ 3.0V ᵝ̆ ֟ ѿҩ ғ ᵝ

1Ȃ ̆ ╠ Ҍ ̆ Ȃ ᵞ

ԍ BOR / POR̆ BOR / POR ᵝ ᵝ ṿ ᵝ̆ᵖ ᵝ ̆

ᵝ ṿḠ Ȃ 

̔Ҍ ᵞԍ 3.0V flash  / ᵬȂ 

14:7 Ḡ  Ḡ ᵝṿȂ 

6 CBCMDERR פ ῃҹ 0xFFȂ 

0̔ ῃҹ 0xFFȂ 
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1̔ Ҍ ῃҹ 0xFFȂ 

5 ENDF ᵬ  

ᵬ ⱳ ̆ ᵝ ᴆ 1Ȃ ᴆΏ 1 0Ȃ 

4 WPERR  / Ḡ  

Ḡ ҉  / ᵬ ̆ ᵝ ᴆ 1Ȃ ᴆΏ 1 0Ȃ 

3 PGAERR  

DBUSΏ Ҍ ̆ ᵝ ᴆ 1Ȃ ᴆΏ 1 0Ȃ 

2 PGERR  

Ҍҹ 0xFFFF ̆ ̆ ᵝ ᴆ 1Ȃ ᴆΏ 1 0Ȃ 

1 PGSERR ↓  

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 

CBCMDLEN[2:0] Ḡ  CBCMD 

rw  rw 

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

Ḡ  ENDIE Ḡ  ERRIE Ḡ  FSTPG LK START Ḡ  MER PER PG 

 rw  rw  rw rs rs  rw rw rw 

 

ᵝ/ᵝ    

31:29 CBCMDLEN[2:0] CBCMD 2^̂CBCMDLEÑȂ 

פ Ȃ 

ҹ 2^ CBCMDLENҩ Ȃ 

28:17 Ḡ  Ḡ ᵝṿȂ 

16 CBCMD Ҭ ҹ  Ȃפ

15:13 Ḡ  Ḡ ᵝṿȂ 

12 ENDIE ᵬ Ҭ ᶏ ᵝ 

ᴆ 1 0 

0̔ ᴆҬ ֟  

1̔ᶏ ᵬ Ҭ  

11 Ḡ  Ḡ ᵝṿȂ 
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10 ERRIE ₮ Ҭ ᶏ ᵝ 

ᴆ 1 0 

0̔ ᴆҬ ֟  

1̔ᶏ ₮ Ҭ  

9 Ḡ  Ḡ ᵝṿȂ 

8 FSTPG Һ Ữ  ᵝפ

ᴆ 1 0 

0̔ ᵬ  

1̔Һ Ữ  פ

7 LK FMC_CTL0 ᵝ 

↓Ώ῀ FMC_KEY0 ̆ ᵝ ᴆ 0Ȃ ᵝ ץ ᴆ 1Ȃ 

6 START FMC  ᵝפ

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

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] 
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W 

 

ᵝ/β    

31:0 ADDR[31:0]  

ᵝ ᴆ Ȃ 

ADDRᵝ פ /   

2.4.7. ᵬ ̂FMC_OBKEỸ 

Ẓ ̔0x44 

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_CTL1 ᵬ  

֓ᵝֽ ᴆΏ 

Ώ ṿ⌠OBKEY[31:0]FMC_CTL1  Ȃפ

2.4.8. 1̂ FMC_KEY1̃ 

Ẓ ̔0x48 

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_CTL1  

֓ᵝֽ ᴆΏȂ 

Ώ ṿ⌠KEY[31:0]ץ FMC_CTL1Ȃ 
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2.4.9. 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 

RSTERR Ḡ  

CBCMDE

RR 

ENDF WPERR PGAERR PGERR PGSERR BUSY 

rc_w1  rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 r 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 RSTERR ̆ ᵞԍ 3.0V ᵝ̆ ֟ ѿҩ ғ ᵝ

1Ȃ ̆ ╠ Ҍ ̆ Ȃ ᵞ

ԍ BOR / POR̆ BOR / POR ᵝ ᵝ ṿ ᵝ̆ᵖ ᵝ ̆

ᵝ ṿḠ Ȃ 

̔Ҍ ᵞԍ 3.0V flash / ᵬȂ 

14:7 Ḡ  Ḡ ᵝṿȂ 

6 CBCMDERR פ ῃҹ 0xFFȂ 

0̔ ῃҹ 0xFFȂ 

1̔ Ҍ ῃҹ 0xFFȂ 

5 ENDF ᵬ  

ᵬ ⱳ ̆ ᵝ ᴆ 1Ȃ ᴆΏ 1 0Ȃ 

4 WPERR  / Ḡ  

Ḡ ҉  / ᵬ ̆ ᵝ ᴆ 1Ȃ ᴆΏ 1 0Ȃ 

3 PGAERR  

DBUSΏ Ҍ ̆ ᵝ ᴆ 1Ȃ ᴆΏ 1 0Ȃ 

2 PGERR  

Ҍҹ 0xFFFF ̆ ̆ ᵝ ᴆ 1Ȃ ᴆΏ 1 0Ȃ 

1 PGSERR ↓  

0 BUSY  

ᵬ ̆ ᵝ 1Ȃ ᵬ ₮ ̆ ᵝ 0Ȃ 
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2.4.10. └ 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 

CBCMDLEN[2:0] Ḡ  SRAMCMD[1:0] Ḡ  CBCMD 

rw  rw  rw 

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

Ḡ  OBRLD ENDIE Ḡ  ERRIE OBWEN FSTPG LK START OB0ER OB0PG MERDF MER PER PG 

 rw rw  rw rw rw rs rs rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:29 CBCMDLEN[2:0] CBCMD 2^̂CBCMDLEÑȂ 

פ Ȃ 

ҹ 2^ CBCMDLENҩ Ȃ 

27:26 Ḡ  Ḡ ᵝṿȂ 

25:24 SRAMCMD[1:0] ῍֣ RAM Ȃפ ֓ᵝ ᴆ ̆ PRAMRDY BRAMRDY 1 Ȃ 

00̔ ᵬ 

01̔ RAM  

10̔ RAM  

11̔Ḡ Ȃ ԅ ṿ̆ ᴪ Ҍ Ȃ 

23:17 Ḡ  Ḡ ᵝṿȂ 

16 CBCMD Ҭ ҹ  Ȃפ

15:14 Ḡ  Ḡ ᵝṿȂ 

13 OBRLD ⱴ ᵝ 

ᴆ 1Ȃ 

0̔ ᵬ  

1̔ └ Ȃ 

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  
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9 OBWEN  / ᶏ ᵝ 

↓Ώ῀ FMC_OBKEY ̆ ᵝ ᴆ 1Ȃ ᵝ ץ ᴆ 0Ȃ 

8 FSTPG Һ Ữ  ᵝפ

ᴆ 1 0 

0̔ ᵬ  

1̔Һ Ữ  פ

7 LK FMC_CTL1 ᵝ 

↓Ώ῀ FMC_KEY1 ̆ ᵝ ᴆ 0Ȃ ᵝ ץ ᴆ 1Ȃ 

6 START FMC  ᵝפ

ᴆ 1 ץ ⌠פ FMCȂ BUSYᵝ 0 ̆ ᵝ ᴆ 0Ȃ 

5 OB0ER 0  ᵝפ

ᴆ 1 0 

0̔ ᵬ  

1̔ 0  פ

4 OB0PG 0  ᵝפ

ᴆ 1 0 

0̔ ᵬ  

1̔ 0  ᵝפ

3 MERDF פᵝ 

ᴆ 1 0 

0̔ ᵬ  

1̔  פ

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 

2.4.11. 1̂ FMC_ADDR1̃ 

Ẓ ̔0x54 
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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 /   

2.4.12. ̂FMC_OBSTAT̃ 

Ẓ ̔0x5C 

ᵝṿ̔0x0XXX XX0X 

̂32β̃ Ȃ 

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

DATA[15:0] 

r 

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

USER[7:0] Reserved PLEVEL[1:0] OBERR 

r  r r 

 

ᵝ/ᵝ    

31:16 DATA[15:0] ᵝ Ḡ OB_DATA[15:0] № 

15:8 USER[7:0] ᵝ Ḡ OB_USER  

7:3 Ḡ  Ḡ ᵝṿ 

2:1 PLEVEL[1:0] ῃḠ ≢ 

00̔ Ḡ  

01̔ᵞ Ḡ  

10̔Ḡ  

11̔ Ḡ  

0 OBERR 0 ᵝ 

0 Ҍ ᵝ ᴆ 1̆ ғ ҹ 0xFFȂ 
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2.4.13.  / Ḡ 0̂ FMC_WP0̃ 

Ẓ ̔0x60 

ᵝṿ̔0xXXXX XXXX 

̂32β̃ Ȃ 

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

BK0WP[31:16] 

r 

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

BK0WP[15:0] 

r 

 

ᵝ/β    

31:0 BK0WP[31:0] ᵝ Ḡ 0 OB_BK0WP[31:0] № 

2.4.14.  / Ḡ 1̂ FMC_WP1̃ 

Ẓ ̔0x64 

ᵝṿ̔0xXXXX XXXX 

̂32β̃ Ȃ 

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

Ḡ  

 

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

DFWP[7:0] BK1WP[7:0] 

r r 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:8 DFWP[7:0] ᵝ Ḡ 0 OB_DFWP[7:0]Ȃ 

7:0 BK1WP[7:0] ᵝ Ḡ 0 OB_BK1WP[7:0]Ȃ 

2.4.15. 1 └ ̂FMC_OB1CS̃ 

Ẓ ̔0x68 

ᵝṿ̔0xXXXX XX0X 

̂32β̃ Ȃ 

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

LKVAL[15:0] 

rw 



                                                            GD32E502xxΎ 

82 
 

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

EPLOAD Ḡ  EPSIZE[3:0] EFALC[3:0] Ḡ  OB1LK 

OB1STA

RT 

OB1ERR 

rw  rw rw  r rw r 

 

ᵝ/ᵝ    

31:16 LKVAL[15:0] ᵝ ⱴ 1 LKVALṿȂ OB1LKҹ 0 ̆ ᵝ ΏȂ 

15 EPLOAD ᵝ ⱴ 1 EPLOADṿȂ OB1LKҹ 0 ̆ ᵝ ΏȂ 

14:12 Ḡ  Ḡ ᵝṿȂ 

11:8 EPSIZE[3:0] ᵝ ⱴ 1 EPSIZEṿȂ OB1LKҹ 0 ̆ ᵝ ΏȂ 

7:4 EFALC[3:0] ᵝ ⱴ 1 EFALCṿȂ OB1LKҹ 0 ̆ ᵝ ΏȂ 

3 Ḡ  Ḡ ᵝṿȂ 

2 OB1LK LKVALҹ 0x33CC ̆OB1LKᵝ 1̆FMC_OB1CS Ҍ Ῥ Ȃ 

1 OB1START FMC 1ḱ  Ȃפ

BUSY ̆ ᴆ 1 Ȃ 

0 OB1ERR ᵝ 

ῒ Ҍ ̆ ᵝ ᴆ 1̆ ғ 1 └ҹ 0xFFFF 

FFFFȂ 

2.4.16. ֟ 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 GD32E502xx↓֟ ӊѿȂ ᾝ ᶫԅ҈ ̆

ȁ Ȃ ֓ ⁞ ғ̆ᶏ ץ CPU

ȁ ⱳ ԑ‖ Ҭ ᶃ Ȃ 3-1. ̆

GD32E502xx↓ ңҩ ̆ VDD / VDDA ȁ1.1VȂVDD ᶫ Ȃ

VDD / VDDA Ҭ ῀ԅѿҩLDŎ ҹ1.1V ᶫ Ȃ 

3.2. Һ  

Â ңҩ ̔VDD / VDDA 1.1V ̕ 

Â ҈ ̔ ȁ ̕ 

Â ῤ ̂LDÕ ᶫ1.1V ̕ 

Â ᶫᵞ ̂LVD̃̆ ᵞԍ ṿ ₮Ҭ Ԋᴆ̕ 

Â ᶫ ̂OVD̃̆ ԍ ṿ ₮Ҭ ԊᴆȂ 

3.3. ⱳ  

3-1. ᶫԅPMU ῏ ῤ Ȃ 

3-1.  

PMU

CTL

FWDGT

IRC40K

LDOLXTAL

WKUPF

IRC8M

HXTALPLL

ADC

NRST

PA0

PC13

VDD Domain

WKUPx WKUPR

VDD

3.3V/5V

Cortex-M33

AHB IPs

1.1V Domain

APB IPs

SLEEPDEEP

1.1V

LVD̔ᵞ LDO̔

POR̔҉ ᵝ PDR̔ ᵝ

OVD̔

WKUPN

LVD DAC

VDDA

3.3V/5V

VDDA Domain

BREG̔ ᴍ

OVD BOR

BOR̔ ᵝ

POR / PDR

RTC

BREG

BKP PAD

Backup 

Domain
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3.3.1. VDD / VDDA  

VDD / VDDA VDD VDDA ң №ȂVDD ᴍ ȁLXTAL̂γ ᵣ

ȁ̃LDÔ ȁ̃FWDGT̂ ̃ PC13ȁPC14PC15ӊ

PAD ȂVDDA ADC / DAĈAD / DA ȁ̃IRC8M̂ῤ 8M RC ȁ̃

IRC40K̂ῤ 40KHz RC ȁ̃PLL̂ ȁ̃HXTAL̂ ᵣ ȁ̃POR / 

PDR̂҉ / ᵝ ȁ̃LVD̂ᵞ ̃ OVD̂ ̃ Ȃ 

VDD  

ҹ 1.1V ᶫ LDÔ ̃̆ ῒ ᵝ Ḡ ᶏ Ȃ ץ ҹ҈ Ҍ ᵬ

̔ ̂ῃᶫ ȁ̃ ̂ῃᶫ ᵞⱳ ̃ ̂῏

Ȃ̃ 

ᴍ  

ᴍ ᵝԍVDD Ȃ VDDҹRTĈ ȁ̃LXTAL̂ᵞ ᵣ ȁ̃BPOR̂

ᴍ ҉ ᵝ ȁ̃BREĜ ᴍ ̃̆ ץ PC13PC15̓̀3ҩBKP PADʟ Ȃ 

ᴆ ץ RCU_BDCTL BKPRSTᵝ ᴍ ᴆ ᵝȂ 

RTC ץ ᵞ ῤ RC ̂IRC40K̃ ᵞ ᵣ ̂LXTAL̃̆

ᵣ ̂HXTAL̃ 128№ Ȃ WFI / WFEפ ῀ ӊ╠ C̆ortexÈ-

M33 RTC ⱳ ץ̆ RTC ԊᴆȂ

῀ ѿ ӊ ̆ ҍ ̆RTC ȂRTC

ᵬ ̂RTC̃ Ȃ 

ᴍ VDDᶫ Ҋⱳץ̆ ̔ 

Â PC13 ᵬҹץ I / O RTCⱳ ̂ RTC ‰̃̕ 

Â PC14 PC15 ᵬҹץ I / O LXTAL Ȃ 

VDDA  

POR / PDR̂҉ / ᵝ̃ VDDA ᵞԍ ṿ ֟ ᵝḤ ᵝ

ҩ Ȃ 3-2. ҉ / ᵝ ԅᶫ ᵝḤ ӊ ῏ ȂVPOR

҉ ᵝ ṿ ̆VPDR ᵝ ṿ Ȃ Vhystṿ ҹ40mVȂ 
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3-2. ҉ / ᵝ  

VDDA

VPOR

tRSTTEMPO

ᵝ (ᵞ )

t

VPDR

40mV

Vhyst

 

BOR̂ ᵝ̃ VDDA ᵞԍ BOR_THӈ ṿ ֟

ᵝḤ ᵝ ᴍ ӊ ҩ Ȃ 3-3. ᵝ ԅᶫ BOR ᵝ

Ḥ ӊ ῏ ȂVBOR ᵝ ṿ ̆ ṿ BOR_THҬ ӈȂ

Vhystṿ ҹ40mVȂ 

3-3. ᵝ  

VDDA

VBOR

ᵝ (ᵞ )

t

40mV

Vhyst

 

LVD ⱳ 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 3-4. LVD ṿ ԅ VDDAʟ

LVD₮Ḥ ῏ Ȃ̂ LVDҬ Ḥ ᶭ ԍ EXTI16 ҉ Ҋ Ȃ̃

Ӟ ԅᶫ ҍLVDḤ ῏ Ȃ Vhystṿҹ100mVȂ 

OVD ⱳ VDDAʟ ԍ ṿ̆ ṿ └
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̂PMU_CTL̃Ҭ OVDTβ ȂOVD OVDENᵝᶏ ̆ᵝԍ └

̂PMU_CS̃Ҭ OVDFβ Ԋᴆ ₮ ̆ Ԋᴆ EXTI 24 ̆

ץ EXTI 24 ֟ Ҭ Ȃ 3-5. OVD ṿ ԅVDDAʟ

OVD ₮Ḥ ῏ Ȃ̂OVDҬ Ḥ ᶭ ԍEXTI24 ҉ Ҋ Ȃ̃

Ӟ ԅᶫ ҍOVDḤ ῏ Ȃ Vhystṿҹ25mVȂ 

3-4. LVD ṿ  

VDDA

LVD ₮

t

LVD ṿ

100mV

Vhyst

 

3-5. OVD ṿ  

VDDA

OVD ₮

t

OVD ṿ

25mV

Vhyst

 

ѿ ̆ VDDʟ ̆ VDDAʟ Ȃҹԅ ADC DAC

̆ҹ VDDA ᶫ ᶏ ⌠ Ȃҹ ᾧ ̆VDDA

VDD̆ VSSA VSSȂ ↕̆ VDDA VDDҌ ̆

VDDA ԍVDD̆ ᵖ Ҍ 0.3VȂ 
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ҹ ADC DAC ̆ ADC / DAC VREFP / VREFNȂ

Ҍ ̆VREFP VDDA ̆ ̆

14-2. ADC ӈ 15-1. DAC ̆VREFN VSSA ̆VREFP ֽ

ԍ100-pinҍ64-pin ҉̆ ҉Ҍ ̆ ῒῤ VDDAȂ

VREFNῤ VSSAȂ 

3.3.2. 1.1V  

1.1V ҹCortexÈ-M33ῤ ȁAHB / APB VDD / VDDA APB ᶫ Ȃ

1.1V ҉ P̆OR 1.1V Ҭ֟ ѿҩ ᵝ ↓̆ ᵝ ̆ ῀

̆ ᾢ ῏ └ᵝ̆ӊ ѿ WFIWFĔפ Ḃ ῀ Ȃ῏ԍ

ῤ ̆ Ҋץ ԇץ Ȃ 

3.3.3.  

ᵝ ᵝ ̆GD32E502xx MCUԍῃⱳ ғ ῃ ԍᶫ Ȃ

ᵞ ⱳ ̔⁞ ̂HCLK̆PCLK1̆PCLK2̆̃ ῏ ᶏ

Ȃ ̆҈ ץ ᵞ ⱳ ̆ ױ ȁ Ȃ 

 

ҍCortexÈ-M33SLEEPING Ȃ Ҋֽ̆ ῏ CortexÈ-M33 Ȃ

῀ ̆ CortexÈ-M33 └ Ҭ SLEEPDEEPᵝ̆ ѿ

WFIWFEפ Ȃ WFIפ ῀ ̆ᴋᵥҬ ץ Ȃ

WFEפ ῀ ᴋ̆ᵥ Ԋᴆ ץ ̂ SEVONPEND

ҹ1̆ ᴋᵥҬ ץ ̆ CortexÈ-M33 Ύ Ȃ̃ ԍ ῀ ₮Ҭ

҉ ̆ Ȃ 

CortexÈ-M33ҬSCR̂ └ ̃ SLEEPONEXITᵝ̆ ң ῀ └

̔ 

Â Sleep-now̔ SLEEPONEXITᵝ ̆ѿ WFI WFE MCŬפ ῀

̕ 

Â Sleep-on-exit̔ SLEEPONEXITᵝ ᵝ̆ ׆ ᵞᴨᾢ Ҭ

̆MCU ῀ Ȃ 

 

ҍ CortexÈ-M33 SLEEPDEEP Ȃ Ҋ̆SRAM0

̂0KB~16KB̃ Ḡ ̆1.1V Ҭ ῃ ῏ ̆IRC8MȁHXTALPLLӞῃ

Ȃ Ҭ ῤ Ḡ Ȃ PMU_CTL Ҭ SRAMSW1ҍ SRAMSW2ᵝ

̆ №≢ └ SRAM1̂ 16KB~32KBȁ̃SRAM2̂ 32KB~48KB̃ Ҋ

Ḡ ⱬȂ PMU_CTL LDOLP ᵝ ̆ └LDO ᵬ ᵞⱳ

Ȃ ῀ ӊ╠ ᾢ̆ CortexÈ-M33 └ SLEEPDEEPᵝ 1̆

Ῥ PMU_CTL STBMOD ᵝ̆ WFI WFE פ ῀

Ȃ WFIפ ῀ ̆ᴋᵥ EXTI Ҭ ץ ׆



                                                            GD32E502xxΎ 

88 
 

Ҭ Ȃ WFE פ ῀ ̆ᴋᵥ EXTI Ԋᴆ ץ

׆ Ҭ ̂ SEVONPENDҹ 1̆ ᴋᵥ EXTIҬ ץ ̆

CortexÈ-M33 Ύ Ȃ̃↨ ₮ ĬRC8M Ҭᵬҹ Ȃ ̆

LDO ᵬ ᵞⱳ ̆ Ӈ Ȃ 

Ҋ ᵞ ꜚ PMU_CLT0Ҭ LDENᵝᶏ ̆ᵞ ꜚ ΐ ᵞ

ꜚ ⱬ̆ᵞⱳ ΐ ᵞⱳ Ȃ 

ꜚ/ ⱳ ̔ Ҋ̆ PMU_CLT0Ҭ LDENᵝҹ 0̆ Ҍ ῀ᵞ

ꜚ ̕ PMU_CLT0Ҭ LDOLPᵝҹ 0̆ Ҍ ῀ᵞⱳ Ȃ 

ꜚ/ᵞⱳ ̔ Ҋ̆ PMU_CLT0Ҭ LDENᵝҹ 0̆ Ҍ ῀ᵞ

ꜚ ̕ PMU_CLT0Ҭ LDOLPᵝҹ 1̆ ῀ᵞⱳ Ȃ 

ᵞ ꜚ/ ⱳ ̔ Ҋ̆ PMU_CLT0Ҭ LDENᵝҹ 1̆ ῀ᵞ ꜚ

̕ PMU_CLT0Ҭ LDOLPᵝҹ 0̆ Ҍ ῀ᵞⱳ Ȃ 

ᵞ ꜚ/ᵞⱳ ̔ Ҋ̆ PMU_CLT0Ҭ LDENᵝҹ 1̆ ῀ᵞ ꜚ

̕ PMU_CLT0Ҭ LDOLPᵝҹ 1̆ ῀ᵞⱳ Ȃ 

̔ҹԅ ≠ ῀ ̆ EXTI ҉ ̂ EXTI_PD Ҭ̃

῏ ᵝ ᵝ̆ 6-3. EXTI Ȃ ↕̆

῀ Ҋ Ȃ ῀ ӊ╠ ᵝ FMC_WS Ҭ

SLEEP_SLPᵝȂ 

 

Ӟ ԍCortexÈ-M33 SLEEPDEEP Ȃ Ҋ̆ ҩ1.1V ῃ

Ả ᶫ ̆ LDO IRC8MȁHXTALPLLӞᴪ ῏ Ȃ ῀ ╠̆ᾢ

CortexÈ-M33 └ SLEEPDEEPᵝ 1̆Ῥ PMU_CTL STBMODβ

1̆ Ῥ PMU_CS WUFβ ̆ WFI WFE ̆פ ῀ ̆

PMU_CS STBFβ MCU ῀ Ȃ ҩ ̆

NRST ᵝ̆RTC ̆FWDGTᵝ̆WKUP ҉ Ȃ

ץ ⌠ ᵞ ⱳ ̆ᵖ Ȃ ̆ѿ ῀ ̆SRAM 1.1V

ῤ ᴪҡ Ȃ ₮ ᴪ̆ ҉ ᵝ̆ ᵝӊ CortexÈ-M330׆x0000 

0000 ףפ Ȃ 

3-1.  

    

 ֽ῏ CPU  

1ȁ῏ 1.1V

 

2ȁ῏ IRC8MȁHXTAL

PLL 

1ȁ῏ 1.1V ᶫ  

2ȁ῏ IRC8MȁHXTAL

PLL 

LDO  
̂ ⱳ

ȁ ꜚ ̃ 

̂ ⱳ ᵞⱳ

ȁ ꜚ ᵞ

ꜚ ̃ 

῏  

 SLEEPDEEP = 0 SLEEPDEEP = 1 SLEEPDEEP = 1 
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STBMOD = 0 STBMOD = 1̆WURST = 1 

῀ WFI פ WFE WFI WFE WFI WFE 

 

WFI ῀̆↕ᴋ

ᵥҬ ̕ 

WFE ῀̆↕ᴋ

ᵥԊᴆ̂

SEVONPEND=1 Ҭ

̃  

WFI ῀̆

EXTI ᴋᵥҬ ̕

WFE ῀̆

EXTI ᴋᵥԊᴆ̂

SEVONPEND=1 Ҭ

̃  

1ȁNRST  

2ȁWKUP  

3ȁFWDGT ᵝ 

4ȁRTC  

  

IRC8M  

LDO ԍᵞⱳ

̆ ⱴ LDO  

҉ ↓ 

̔ Ҋ̆ ԅNRST ̆ ҹRTCⱳ PC13̆ ᵬ LXTAL

PC14PC15̆ᶏ WKUP ̆ῒז I / O ԍ  

  



                                                            GD32E502xxΎ 

90 
 

3.4. PMU  

PMU ̔0x4000 7000 

3.4.1. └ ̂PMU_CTL̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 8000̂׆ ᵝ̃ 

ץ ̂16β̃ ̂32β̃ Ȃ 

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

Ḡ  

SRAMSW

2 

SRAMSW

1 

Ḡ  LDEN Ḡ  

 rw rw  rw  

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

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

rw rw  rw rw rw rc_w1 rc_w1 rw rw 

 

ᵝ/ᵝ    

31:22 Ḡ  Ḡ ᵝṿȂ 

21 SRAMSW2 ҊSRAM2̂32KB~48KB̃ ῏ 

0̔ ҊSRAM2 ғ Ḡ  

1̔ ҊSRAM2 ῏ ғ ҡ  

20 SRAMSW1 ҊSRAM1̂16KB~32KB̃ ῏ 

0̔ ҊSRAM1 ғ Ḡ  

1̔ ҊSRAM1 ῏ ғ ҡ  

19 Ḡ  Ḡ ᵝṿȂ 

18 LDEN Ҋᵞ ꜚ ᶏ  

0̔ Ҋ ῀ ꜚ  

1̔ Ҋ ῀ᵞ ꜚ  

17:16 Ḡ  Ḡ ᵝṿȂ 

15 OVDT ṿ 

0̔5V 

1̔5.5V 

14 OVDEN ᶏ  

0̔῏  

1̔  

13:9 Ḡ  Ḡ ᵝṿȂ 

8 BKPWEN ᴍ Ώᶏ  
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0̔ ᴍ Ώ  

1̔ᾛ ᴍ Ώ  

ᵝӊ , ᴋᵥ ᴍ Ώ Ȃ ᴍ ẠΏ

̆ ᾢ ᵝ 1Ȃ 

7:5 LVDT[2:0] ᵞ ṿ 

000̔2.9V 

001̔3.1V 

010̔3.3V 

011̔3.5V 

100̔4.0V 

101̔4.2V 

110̔4.4V 

111̔4.6V 

4 LVDEN ᵞ ᶏ  

0̔῏ ᵞ  

1̔ ᵞ  

̔ SYSCFG_CFG2 LVD_LOCKᵝ 1 L̆VDEN LVDT[2:0]ֽ

Ȃ 

3 STBRST ᵝ 

0̔  

1̔ ᵝ  

ᵝ̆ 0 

2 WURST ᵝ 

0̔  

1̔ ᵝ  

ᵝ̆ 0 

1 STBMOD  

0̔ Cortex®-M33 ῀SLEEPDEEP ̆ ῀  

1̔ Cortex®-M33 ῀SLEEPDEEP ̆ ῀  

0 LDOLP LDOᵞⱳ  

0̔ ῀ ̆LDOׅ ᵬ 

1̔ ῀ ̆LDO ῀ᵞⱳ  

̔ Ҋ ҩ̆≢ ᴪ IRC8M Ạѿ֓ ᵬȂ

’Ҋ̆ LDO ԍᵞⱳ ̆LDOᴪ ᵞⱳ׆ꜚ ℗ ⌠ ᵬ ̆

Ḡ ᵬ ̆ ⌠ ᵬ Ȃ 

3.4.2. └ ̂PMU_CS̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000̂׆ Ҍ ᵝ̃ 
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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  WUPEN1 WUPEN0 Ḡ  OVDF LVDF STBF WUF 

 rw rw  r r r r 

 

ᵝ/ᵝ    

31:10 Ḡ  Ḡ ᵝṿȂ 

9 WUPEN1 WKUP 1 ᶏ ̂PC13̃ 

0̔῏ WKUP 1 ⱳ  

1̔ WKUP 1 ⱳ  

WUPEN1 ῀ ӊ╠ 1̆ WKUP 1 ҉ ᴪ ׆

Ȃ ԍWKUP 1ҹ W̆KUP 1ῤ ҹ ῀Ҋ Ȃ

ᵝ └ᵝ ̆ ῀ҹ Ṝ̆ ᴪ ѿҩ ԊᴆȂ 

8 WUPEN0 WKUP 0 ᶏ ̂PA0̃ 

0̔῏ WKUP 0 ⱳ  

1̔ WKUP 0 ⱳ  

WUPEN0 ῀ ӊ╠ 1̆ WKUP 0 ҉ ᴪ ׆

Ȃ ԍWKUP 0ҹ W̆KUP 0ῤ ҹ ῀Ҋ Ȃ

ᵝ └ᵝ ̆ ῀ҹ Ṝ̆ ᴪ ѿҩ ԊᴆȂ 

7:4 Ḡ  Ḡ ᵝṿȂ 

3 OVDF  

0̔ Ԋᴆ ₮ ̂VDDAᵞԍ OVD ṿ̃ 

1̔ Ԋᴆ₮ ̂VDDA ԍ ԍOVD ṿ̃ 

̔OVDⱳ Ȃ 

2 LVDF ᵞ  

0̔ᵞ Ԋᴆ ₮ ̂VDDA ԍ LVD ṿ̃ 

1̔ᵞ Ԋᴆ₮ ̂VDDA ԍ ᵞԍLVD ṿ̃ 

̔LVDⱳ Ȃ 

1 STBF  

0̔ ῀  

1̔ ῀  

ᵝ POR / PDR PMU_CTL STBRSTᵝ Ȃ 

0 WUF  

0̔ ⌠ Ԋᴆ 

1̔ ⌠ WKUP RTC Ԋᴆ 

ᵝ ᵝ PMU_CTL WURSTβ Ȃ 
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4. ᴍ ̂BKP̃ 

 ׃ .4.1

ᵝԍ ᴍ Ҭ ᴍ VDD ᶫ ̆ ᴍ 10ҩ16β ̂20 ̃

Ữ Ḡ ׆̆ ᵝӞҌᴪ ֓ Ȃ 

̆BKP Ӟ ᷅῀ RTC ‰ⱳ Ȃ 

ᵝӊ ̆ᴋᵥ ᴍ Ώ ᵬ ̆Ӟ ̆ ᴍ RTCҌᾛ

Ώ Ȃҹᶏ ᴍ RTCΏ ̆ ᾢ RCU_APB1EN PMUEN

BKPENβ ᴍ ̆ Ῥ PMU_CTL BKPWENβ

ᶏ ᴍ Ҭ Ώ Ȃ 

4.2. Һ  

Â 20 ᴍ ҊḠ Ȃ ᷅῀Ԋᴆ ̆ ᴍ ᴪ ᵝ 

Â ᷅῀ TAMPER ̂PC13̃  

Â RTC ‰ ᶫRTC ₮ ̆ ‰ṿ ⱳ  

Â ᷅῀ └ ̂BKP_TPCS̃ ᷅῀ Ҭ Ԋᴆ └ 

4.3. ⱳ  

4.3.1. RTC ‰ 

ҹ RTC ̆MCU ᶫ ₮ ‰ⱳ ȂRTC RTC 64№ ᵬҹ

₮ PC13Ȃ ᵝBKP_OCTLҬ COENβ ᶏ ⱳ Ȃ 

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

ᶛ⁞ ⱴ RTC Ȃ 

4.3.2. ᷅῀  

MCUᶫ᷅῀ ⱳ Ḡץ ̆ BKP_TPCTLҬ TPENβ

ᶏ TAMPER ⱳ Ȃҹ ᷅῀Ԋᴆ ҡ ̆ Ḥ ҍTPENβ ҍ

ᵬҹ᷅῀ Ḥ ῀̆ TAMPERᶏ ӊ╠̆᷅῀ Ȃ ᷅῀Ԋᴆ

⌠̆ BKP_TPCSҬ TEFβ ᵝȂ ᷅῀Ҭ ᶏ ̆᷅῀Ԋᴆ ץ

֟ ѿҩҬ Ȃᴋᵥ᷅῀Ԋᴆ ᴪ ᵝ ᴍ Ȃ 

̔ TPAL=0/1̆ TAMPER ᶏ ̂ TPENᵝ̃ӊ╠ ҹ /ᵞ̆

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

BKP ̔0x4000 6C00 

4.4.1. ᴍ ̂BKP_DATAx̃̂ x= 0..9̃  

Ẓ ̔0x04⌠0x28 

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 

DATA [15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 DATA[15:0] ᴍ  

֓ᵝ Ữѿ Ȃ ᶏ׆ ᵝ B̆KP_DATAx

ῤ ׅ Ҍᴪҡ Ȃ 

4.4.2. RTCḤ ₮ └ ̂BKP_OCTL̃ 

Ẓ ̔0x2C 

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 

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  

ᵝ ᴍ ᵝ Ȃ 



                                                            GD32E502xxΎ 

96 
 

14 CCOSEL RTC ₮  

0̔RTC 64№  

1̔RTC  

ᵝ ҉ ᵝ̂POR̃ Ȃ 

13:10 Ḡ  Ḡ ᵝṿȂ 

9 ROSEL RTC ₮  

0̔RTC ₮ҹ ‖ 

1̔RTC ₮ҹ ‖ 

ᵝ ᴍ ᵝ Ȃ 

8 ASOEN RTC Ḥ ₮ᶏ  

0̔RTC Ḥ ₮  

1̔RTC Ḥ ₮ᶏ  

ᶏ ̆TAMPER ᵬҹ RTC ₮Ȃ 

ᵝ ᴍ ᵝ Ȃ 

7 COEN RTC ‰ ₮ᶏ  

0̔RTC ‰ ₮  

1̔RTC ‰ ₮ᶏ  

ᶏ ̆TAMPER ₮ RTC RTC 64 № ȂASOEN ᵝᴨᾢԍ

COENᵝ̆ ASOENᵝ ᵝ ̆Ҍ COEN ᵝҍ ̆TAMPER ᵬҹ RTC

Ḥ ₮Ȃ 

ᵝ ҉ ᵝ̂POR̃ Ȃ 

6:0 RCCV[6:0] RTC ‰ṿ 

ṿ 2^20ҩ ‖ῤ ҩ ‖ ⱴ῀Ȃ 

ᵝ ᴍ ᵝ Ȃ 

4.4.3. ᷅῀ └ ̂BKP_TPCTL̃ 

Ẓ ̔0x30 

ᵝṿ̔0x0000 8000 

ץ ̂16β ̃ ̂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 

PCSEL Ḡ  TPAL TPEN 

rw  rw rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 
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15 PCSEL OSC32_IN  

0̔PC13ҹ OSC32_IN  

1̔PC14ҹ OSC32_IN  

14:2 Ḡ  Ḡ ᵝṿȂ 

1 TPAL TAMPER  

0̔TAMPER  

1̔TAMPER ᵞ  

0 TPEN TAMPER ᶏ  

0̔TAMPER ᵬҹ GPIO ᶏ  

1̔TAMPER ᴍ ᵝⱳ ȂTAMPER ҉ ᵝ

BKP_DATAx Ҭ Ȃ 

4.4.4. ᷅῀ └ ̂BKP_TPCS̃ 

Ẓ ̔0x34 

ᵝṿ̔0x0000 0000 

ץ ̂16β ̃ ̂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  TIF TEF Ḡ  TPIE TIR TER 

 r r  rw w w 

 

ᵝ/ᵝ    

31:10 Ḡ  Ḡ ᵝṿȂ 

9 TIF ᷅῀Ҭ  

0̔ ᷅῀Ҭ  

1̔ ᷅῀Ҭ  

ᵝ TIRᵝ 1 TPIEᵝ 0 Ȃ 

8 TEF ᷅῀Ԋᴆ  

0̔ ᷅῀Ԋᴆ  

1̔ ᷅῀Ԋᴆ  

ᵝ TERҹΏ 1 Ȃ 

7:3 Ḡ  Ḡ ᵝṿ 

2 TPIE ᷅῀Ҭ ᶏ Ȃ 

0̔᷅῀Ҭ  

1̔᷅῀Ҭ ᶏ  
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ᵝֽ ᵝ ᵝȂ 

1 TIR ᷅῀Ҭ ᵝ 

0̔Ҍ  

1̔ ᵝ TIFᵝ 

ᵝѿ ҹ 0Ȃ 

0 TER ᷅῀Ԋᴆ ᵝ 

0̔Ҍ  

1̔ ᵝ TEFᵝ 

ᵝѿ ҹ 0Ȃ 
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5. ᵝ ᾝ̂RCŨ 

5.1. ᵝ └ ᾝ̂RCTL̃ 

 ׃ .5.1.1

GD32E502xxᵝ └ ҈ ᵝ └̔ ᵝȁ ᵝ ᴍ ᵝȂ ᵝ

ҹ‛ ᵝ̆ ꜚ ᵝ ԅ ᴍ Ȃ ԅSW-DP └ ᴍ ̆ ᵝ

ᵝ ῤ IP№Ȃ ᴍ ᵝ ᵝ ᴍ Ȃ ᵝ Ḥ ȁῤ Ԋᴆ ᵝ

Ȃ Ҋ ׃ ֓ ᵝȂ 

5.1.2. ⱳ  

ᵝ 

ҊԊᴆҬӊѿץ ̆֟ ᵝ̔1ȁ҉ / ᵝ̂POR/PDRβ̃̕2ȁ׆

Ҭ ῤ ᵝ ֟ Ȃ ᵝ ᵝ ԅ ᴍ Ȃ ᵝҹᵞ

̆ ῤ LDO ‰‰ ᶫ1.1V GD32E502xx֟ ̆ ᵝ

ҹ Ȃ ᵝ῀ Ữ 0x0000_0004Ȃ 

ᵝ 

ҊᴋѿԊᴆץ ̆֟ ѿҩ ᵝ̔ 

1. ᵝ̂POWER_RSTñ̕  

2. ᵝ̂NRST̃̕  

3. ̂WWDGT_RSTñ̕  

4. ̂FWDGT_RSTñ̕  

5. CortexÈ-M33 Ҭ ᵝ └ Ҭ SYSRESETREQᵝ ó1ô̂SW_RSTñ̕  

6. ᵝ̂OBL_RSTñ̕  

7. nRST_STDBY ҹ 0̆ ғ ῀ ֟ ᵝ

̂OB_STDBY_RSTñ̕  

8. nRST_DPSLP ҹ 0̆ ғ ῀ ֟ ᵝ

̂OB_DPSLP_RSTñ̕  

9. ᵞ ᵝ̂LVD_RSTñ̕  

10. HXTALҡ ᵝ̂LOH_RSTñ̕  

11. PLLҡ ᵝ̂LOP_RSTñ̕  

12. CPU ᵝ̂LOCKUP_RSTñ̕  

13. FLASH SRAM 2-bit ECC ᵝ̂ECC_RSTn Ȃ̃ 

LVD_RSTn / LOH_RSTn / LOP_RSTn / LOCKUP_RSTn / ECC_RSTn ᴆ Ȃ 

ԅSW-DP └ ᴍ ̆ ᵝ ᵝ ῤ IP№Ȃ 

ᵝ ‖ Ḡ ѿҩ ᵝ ̂ ῤ ̃ 20ɛs ᵞ ‖ Ȃ 
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5-1. ᵝ  

Filter

WWDGT_RSTn

FWDGT_RSTn

SW_RSTn

OB_STDBY_RSTn

OB_DPSLP_RSTn

POWER_RSTn

NRST

ᵝ

min 20 us

pulse 

generator

OBL_RSTn

LOH_RSTn

LOP_RSTn

LOCKUP_RSTn

ECC_RSTn

LVD_RSTn

 

̔LVD_RSTn / LOH_RSTn / LOP_RSTn / LOCKUP_RSTn / ECC_RSTn֟ ᵝ

ᴆ Ȃ ᵝ / ̂RCU_RSTSCK̃Ҭ LVDRSTEN / LOHRSTEN / LOPRSTEN / 

LOCKUPRSTEN / ECCRSTENᵝ ᵝȂ 

ᴍ ᵝ 

ҊԊᴆӊѿץ ̆֟ ᴍ ᵝȂ1ȁ ᴍ └ Ҭ BKPRSTᵝҹó1ô̕

2ȁ ᴍ ҉ ᵝ(VDD ҉ )Ȃ 

5.2. └ ᾝ̂CCTL̃ 

 ׃ .5.2.1

└ ᾝ ᶫԅѿ ↓ ⱳ ̆ ѿҩῤ 8M RC (IRC8M̃ȁѿ

ҩѿҩ ᵣ ̂HXTAL̃ȁѿҩῤ ᵞ RC ̂IRC40K̃ȁѿҩ

ᵞ ᵣ ̂LXTAL̃ȁѿҩ ̂PLL̃ȁѿҩHXTAL ȁ

№ ȁ Ȃ 

AHBȁAPB CortexÈ-M33 ̂CK_SYS̃̆ ҹIRC8Mȁ

HXTAL PLLȂ ץ ⌠100MHzȂ 
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5-2.  

/2

2-40 MHz

HXTAL

8 MHz

IRC8M
×2,3,4

ŀ,31

PLL

Clock

Monitor

PLLSEL

PREDV[3:0]

PLLMF

0

1

00

01

10

CK_IRC8M

CK_HXTAL

CK_PLL CK_SYS

100 MHz max

AHB

Prescaler

÷1,2...512

CK_AHB

100 MHz max

APB1

Prescaler

÷1,2,4,8,16

TIMER1,5,6

if(APB1 prescaler = 1) 

÷1

else

÷[APB1 prescaler/2]

APB2

Prescaler

÷1,2,4,8,16

TIMER0,7,19,20

if(APB2 prescaler = 1) 

÷1

else

÷[APB2 prescaler/2]

CK_APB2

100 MHz max

Peripheral enable

PCLK2

to APB2 peripherals

CK_APB1

50 MHz max

Peripheral enable

PCLK1

to APB1 peripherals

TIMERx 

enable

CK_TIMERx

to TIMER0,7,19,20

TIMERx 

enable

CK_TIMERx

to TIMER1,5,6

AHB enable

HCLK

(to AHB bus,Cortex-M33,SRAM,DMA)

FMC  enable

(by hardware)

CK_FMC

(to FMC)

÷8

CK_CST

(to Cortex-M33 SysTick)

FCLK

(free running clock)

32.768 KHz

 LXTAL

11

10

01

40 KHz

IRC40K

CK_RTC

CK_FWDGT

(to RTC)

(to FWDGT)

/128

CK_ LXTAL

CK_PLL

CK_HXTAL

CK_IRC8M

CK_OUT

SCS[1:0]

RTCSRC[1:0]

÷1,2.

..16

CK_I2S

(to I2S)

CK_SYS

CK_IRC40K

0

/1,2

÷1,2,4...128

CKOUTDIV[2:0]

FMC

CKOUTSEL[2:0]

IRCCK

XTAL

_

CK_

_CK SYS

10

01

00

M8

L

11

CK USART_ x

to USART0,1,2

CK_ADC to ADC

15 MHz max

ADC
Prescaler

÷(2~32)

USARTxSEL[1:0]

IRCCK_

CK_PCLK2/2 10

01

00

M8 11

CK_CANx

to CAN0,1

CANxSEL[1:0]

CK_HXTAL

CK_HXTAL

CK_PCLK2

 

№ ץ AHBȁAPB2 APB1 ȂAHBȁAPB2 APB1

№≢ҹ 100MHzȁ100MHz 50MHzȂRCU AHB ̂HCLK 8̃№ ᵬҹ Cortex

̂SysTick̃ Ȃ SysTick └ҍ ̆ ҉

Cortex̂HCLK̃ ᵬҹ SysTick Ȃ 

ADC AHB 2~32№ ̆ ױ 2̂ RCU_CFG2̃

ADCPSCᵝ ȂUSART0/1/2 ץ IRC8MȁLXTALȁ

HXTAL̆ 2̂ RCU_CFG2̃ USART0/1/2SELβ ȂCAN0/1

ץ IRC8MȁPCLK2/2 ȁPCLK2 HXTAL̆ 2

̂RCU_CFG2̃ CAN0/1SELᵝ Ȃ 

RTC ץ LXTAL ȁIRC40K HXTAL 128№ ̆ └

̂RCU_BDCTL̃ RTCSRCᵝ Ȃ 

FWDGT ץ IRC40K ̆ FWDGT ꜚ └ Ȃ 

APB № ҹ1̆ ҍ AHB ѿ Ȃ ↕̆

ҹҍῒ APB 2ṐȂ 

5.2.2. Һ  

Â 2⌠40 MHz ᵣ ̂HXTAL̃  



                                                            GD32E502xxΎ 

102 
 

Â 8 MHzῤ RC ̂IRC8M̃ 

Â 32,768 Hz ᵞ ᵣ ̂LXTAL̃  

Â 40 kHzῤ ᵞ RC ̂IRC40K̃  

Â PLL ץ HXTAL IRC8M 

Â HXTAL  

5.2.3. ⱳ  

ᵣ ̂HXTAL̃ 

2⌠40MHz ҹ ᶫ ҹ Һ Ȃ ᵣ ңҩ

HXTAL Ȃ ᵣ Ȃ 

5-3. HXTAL  

OSCIN OSCOUT

C1 C2

Crystal

 

HXTAL ᵣ ץ └ RCU_CTL HXTALENᵝ ꜚ ῏ ̆

└ RCU_CTLҬ HXTALSTBᵝ Ȃ ꜚ ̆ ⌠

ѿᵝ ᴆ ó1ô̆ ₮ Ȃ ҩ ꜚ Ȃ HXTAL

̆ Ҭ RCU_INTҬ Ҭ ᶏ ᵝHXTALSTBIEᵝ ó1ô̆ ᴪ֟

Ҭ Ȃ ѿ ҉̆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

 

ᶏ └ ̂RCU_CTL̃Ҭ HXTALSCALᵝ HXTAL Ȃ HXTAL

ԍ8MHz̆↕ HXTALSCALᵝ 1Ȃ 

ῤ 8MHz RC ̂IRC8M̃ 
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ῤ 8MHz RC ̆ IRC8M ̆ 8MHz ̆ ҉ CPU

IRC8M ȂIRC8M RC Ҍ ᴋᵥ ᴆ ᴆҊ ᶫ

ᵞ ȂIRC8Mr ץ └ ̂RCU_CTLҬ̃ IRC8MEN

ᵝ ꜚ ῏ Ȃ └ RCU_CTLҬ IRC8MSTBᵝ IRC8Mῤ RC

ȂIRC8M ꜚ HXTAL ᵣ Ȃ Ҭ

RCU_INTҬ Ҭ ᶏ ᵝIRC8MSTBIE ó1ô̆ IRC8M ץ ̆ ֟ ѿҩҬ Ȃ

IRC8M Ӟ ᵬPLL ῀ Ȃ  

ᴪ ‰IRC8M ̆p ׅ HXTAL Ȃ ȁ

ᴆ ‗ ҩ ᵬҹ Ȃ  

HXTAL PLL ̆ҹԅ ⁞ ׆ ꜚ ̆

׆ ∆ Ṝ ᴆ └IRC8M ᵬҹ Ȃ 

̂PLL̃ 

ῤ PLL ῀ ҹ2~40MHz ‰2 ~31Ṑ ̆ ץ ᶫ16~100 MHz

₮Ȃ 

PLLץ └ ̂RCU_CTL̃Ҭ PLLENβ ꜚ ῏ Ȃ └

RCU_CTLҬ PLLSTBᵝ PLL Ȃ Ҭ RCU_INTҬ

Ҭ ᶏ ᵝPLLSTBIE ó1ô̆ PLL ץ ̆ ֟ ѿҩҬ Ȃ 

ᵞ ᵣ ̂LXTAL̃ 

LXTALr ѿҩ32.768KHzᵞ ᵣ Ȃ ҹ ᶫѿҩᵞⱳ

ғ ȂLXTAL ץ ᴍ └ ̂RCU_BDCTL̃Ҭ

LXTALENᵝ ꜚ ῏ Ȃ ᴍ └ RCU_BDCTLҬ LXTALSTBᵝ

LXTAL Ȃ Ҭ RCU_INTҬ Ҭ ᶏ ᵝLXTALSTBIE

ó1ô̆ LXTAL ץ ̆ ֟ ѿҩҬ Ȃ 

ᴍ └ RCU_BDCTL LXTALBPS LXTALENᵝ ó1ôץ

ȂCK_LXTALҍ ⌠OSC32IN ҉ Ḥ ѿ Ȃ 

̔ ҩ ↓Ҭ̆ ᶏ ̂LXTALBPSᵝҹ1̃̆ ᶫ32.768KHz Ȃ 

ᵞ ῤ RC ̂IRC40K̃ 

IRC40K RC ѿҩᵞⱳ ̆ 40 kHz̆ҹ

ᶫ ȂIRC40Kʟγ ̆ ҹҌ ᴆȂ

IRC40K RC ץ └/ RCU_RSTSCKҬ IRC40KENᵝ ꜚ

῏ Ȃ └/ RCU_RSTSCKҬ IRC40KSTBᵝ IRC40K Ȃ

Ҭ RCU_INTҬ Ҭ ᶏ ᵝIRC40KSTBIE ó1ô̆ IRC40K ץ ̆

֟ ѿҩҬ Ȃ 

̂CK_SYS̃  

ᵝ ̆IRC8M ҹ ̆ RCU_CFG0Ҭ

ᵝSCS ℗ץ ҹHXTAL PLLȂ SCS ṿ ̆ ᶏ

⌠ Ȃ ѿҩ PLL ᵬҹ ̆
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Ҍ Ả Ȃ 

PLL ̂PLLM̃ 

PLL ⱳ └ ̂RCU_CTL Ҭ̃ PLL ᶏ ᵝPLLMEN ᶏ Ȃ

ⱳ PLL ꜚ ̆ PLLẢ ᵞ Ȃѿ ⌠PLL ̆ ᴪ

֟ PLLҡ ᵝ Ҭ Ȃ ᵝⱳ RCU_RSTSCKҬ LOPRSTENᵝ‗ ȂҬ ⱳ

RCU_INTҬ PLLMIEᵝ‗ Ȃ 

PLL IRC8M Ȃ 

LOPRSTENᵝҹ0̆ ᵝҬ RCU_INTҬ PLLҡ PLLMIF̆ PLL

Ҭ ȂPLL ꜚ Ȃ PLLᵬҹCK_SYS ↕̆PLL ᶏCK_SYS

ҹIRC8M̆ ғPLL ꜚ Ȃ 

LOPRSTENҹ1̆↕ᴪ֟ PLLҡ ᵝȂ 

HXTAL ̂CKM̃ 

└ RCU_CTLҬ HXTAL ᶏ ᵝCKMEN̆HXTAL ᶏץ

ⱳ Ȃ ⱳ HXTAL ꜚ ᶏ ̆ HXTALẢ Ȃѿ ⌠HXTAL

H̆XTALҡ ᵝ ֟ RCU_RSTSCKҬ LOHRSTENᵝ‗ Ȃ NMIҬ

SYSCFG_CFG3 CKMNMIIEᵝ‗ Ȃ 

CKMNMIIEҹ0ғLOHRSTENҹ0 ↕̆ Ҭ RCU_INTҬ HXTAL

ᵝCKMIF ó1ô̆֟ HXTAL ԊᴆȂHXTAL ꜚ Ȃ Ҭ ⌠

Cortex®-M33 Ҍ Ҭ NMIȂ HXTALᵬҹCK_SYS PLL ̆↕HXTAL

ᶏCK_SYS ҹIRC8M̆ ғPLL ꜚ Ȃ 

CKMNMIIEҹ0ғLOHRSTENҹ1̆↕ᴪ HXTALҡ ᵝȂ 

LXTAL ̂LCKM̃ 

ץ ᴆ └ ̂RCU_CTL̃ҬΏ῀LCKMEN LXTAL҉ Ȃ

LXTAL IRC40Kᶏ ‰ ӊ╠̆ ᶏ LCKMENȂ 

LCKMENᶏ 4̆ᵝⱴ1 IRC40K ᵬȂ LXTAL 0/1 ⁞

20KHz̆ ₮ȂLXTAL Ȃ 

₮ⱳ  

₮ⱳ 32kHz⌠100MHz׆₮ Ȃ RCU_CFG0Ҭ

CK_OUT ᵝCKOUTSEL Ҍ Ḥ Ȃ GPIO

ⱳ I/ÔAFIÕ ₮ Ḥ  

5-1.  

ᵝ  

000  

001 Ḡ  

010 CK_IRC40K 

011 CK_LXTAL 
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ᵝ  

100 CK_SYS 

101 CK_IRC8M 

110 CK_HXTAL 

111 CK_PLL or CK_PLL/2 

RCU_CFG0 CKOUTDIV[2:0]ᵝ̆ ץ ₮ ᶛ№ ̆

ᵞCK_OUT Ȃ 

└ 

MCU ᵬ ŬSART0/1/2 MCU ╠̆ ױ LXTAL

ᶫғLXTAL ᶏ Ȃ 

USART0/1/2 IRC8M ғ ᵬ ̆ ױ ⱬ ῏

IRC8M ̆USART0/1/2 IRC8M ᵬҹ ᵬ Ȃ 

└ 

̂RCU_DSṼҬ DSLPVS[1:0]ᵝ ץ └ῤ Ҋ

Ȃ 

5-2. Ҋῤ  

DSLPVS[1:0] (V) 

00 0.8 

01 0.9 

10 1.0 

11 1.1 

RCU_DSV ̂RCU_VKEỸḠ Ȃ Ώ0x1A2B3C4D⌠

RCU_VKEY ̆RCU_DSV Ώ῀Ȃ 
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5.3. RCU  

RCU ̔0x4002 1000 

5.3.1. └ ̂RCU_CTL̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 XX83 X ӈ 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  PLLSTB PLLEN Ḡ  

HXTALSC

AL 

LCKMEN PLLMEN CKMEN 

HXTALB

PS 

HXTALST

B 

HXTALE

N 

      r rw  rw rw rw rw rw r rw 

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

IRC8MCALIB[7:0] IRC8MADJ[4:0] Ḡ  

IRC8MST

B 

IRC8MEN 

r rw  r rw 

 

ᵝ/ᵝ    

31:26 Ḡ  Ḡ ᵝṿȂ 

25 PLLSTB PLL ᵝ 

ᴆ ó1ô PLL ₮ Ȃ 

0̔PLL  

1̔PLL  

24 PLLEN PLLᶏ  

ᴆ ᵝ ᵝȂ PLL ᵬҹ Ṝ ᵝҌ ᵝȂ ῀

ᴆ ꜚ ᵝȂ  

0̔PLL ῏   

1̔PLL   

23 Ḡ  Ḡ ᵝṿȂ 

22 HXTALSCAL HXTAL  

ֽ HXTALENҹ 0 ̆ Ώ῀ HXTALSCALᵝȂ HXTAL ҹ 8MHz ̆

HXTALSCAL ҹ 0Ȃֽ ᶏ ̂HXTALBPSҹ 0̃ ᵝȂ 

0̔HXTAL ҹ 2 ~ 8MHz 

1̔HXTAL ҹ 8 ~ 40MHz 

21 LCKMEN LXTAL ᶏ  

0̔ 32.768K LXTAL  

1̔ᶏ 32.768K LXTAL  

LXTAL IRC40K ̆↕ ᵝҌ ҹ 1Ȃ 
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LCKMENᶏ ᴆ ⌠ LXTAL ᵞ/ ⁞ ⌠ 20KHzȂ 

20 PLLMEN PLL ᶏ   

0̔ PLL   

1̔ᶏ PLL  

PLLMENᶏ ᴆ ⌠ PLL ᵞ/ Ȃ 

ԅ PLL̆↕ ᵝҌ ҹ 1Ȃ ῀ ⌠ PLL

̆ ᴪ ᴆ ᵝȂ 

19 CKMEN HXTAL ᶏ  

0̔ 2 ~ 40 MHz ᵣ ̂HXTAL̃   

1̔ᶏ 2 ~ 40 MHz ᵣ ̂HXTAL̃  

ᴆ ⌠HXTAL ѿ Ả ᵞ ̆ῤ ᴆ ℗ ⌠

IRC8M RC Ȃ Ҋ₃ץ ̔ ᵝ̆҉ ᵝ̆

ᴆ CKMIFᵝȂ  

̔ᶏ HXTAL ץ ̆ ᴆ └ᵝ IRC8MEN ̆ ꜚᶏ

IRC8M Ȃ 

18 HXTALBPS ᵣ ̂HXTAL̃ ᶏ  

HXTALENᵝҹ0 ̆HXTALBPSᵝ ΏȂ 

0̔ HXTAL   

1̔ᶏ HXTAL ̆HXTAL ₮ ԍ ῀  

17 HXTALSTB ᵣ ̂HXTAL̃ ᵝ 

ᴆ ó1ô HXTAL Ȃ 

0̔HXTAL  

1̔HXTAL  

16 HXTALEN ᶏ   

ᴆ ó1ôó0ôȂ HXTAL PLL ῀ ᵬҹ ̆ ᵝҌ ᵝȂ

῀ ᴆ ꜚ ᵝȂ 

0̔ 2 ~ 40 MHz ᵣ  

1̔ᶏ 2 ~ 40 MHz ᵣ  

15:8 IRC8MCALIB[7:0] ῤ ‰ṿ  

҉ ꜚⱴ ֓ᵝ 

7:3 IRC8MADJ[4:0] ῤ ṿ 

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

ṿȂ ṿ IRC8M⌠ 8 MHz ± 1%Ȃ  

2 Ḡ  Ḡ ᵝṿȂ 

1 IRC8MSTB ῤ ̂IRC8M̃ ᵝ 

ᴆ ó1ô IRC8M Ȃ 

0̔IRC8M  

1̔IRC8M  
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0 IRC8MEN ῤ ᶏ   

ᴆ ᵝ ᵝȂ IRC8M ᵬ ᵝҌ ᵝȂ ׆

ᵬ HXTAL ̆ ᵝ ᴆ 1 ꜚ

IRC8M Ȃ 

0̔ῤ 8 MHz RC ῏   

1̔ῤ 8 MHz RC   

5.3.2. 0̂ RCU_CFG0̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0002 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

PLLDV CKOUTDIV[2:0] PLLMF[4] CKOUTSEL[2:0] Ḡ  PLLMF[3:0] DPLL PLLSEL 

rw rw rw rw  rw rw rw 

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

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

 rw rw rw r rw 

 

ᵝ/ᵝ    

31 PLLDV CK_PLL 1 2№ ᵬCK_OUT 

0̔CK_PLL 2№ ᵬCK_OUT 

1̔CK_PLL ᵬ CK_OUT 

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

CK_OUT RCU_CFG0 26:24ᵝȂ 

000̔CK_OUTҌ№  

001̔CK_OUT 2№  

010̔CK_OUT 4№  

011̔CK_OUT 8№  

100̔CK_OUT 16№  

101̔CK_OUT 32№  

110̔CK_OUT 64№  

111̔CK_OUT 128№  

27 PLLMF[4] PLLMFᵝ ᵝ4 

RCU_CFG0 21:18ᵝ 

26:24 CKOUTSEL[2:0] CK_OUT   

ᴆ ᵝ Ȃ  

000̔  

001̔Ḡ   

010̔ ῤ 40K RC   

011̔ ᵞ  



                                                            GD32E502xxΎ 

109 
 

100̔  

101̔ ῤ 8M RC  

110̔  

111̔ᶭ ԍ PLLDV ̂CK_PLL / 2̃ CK_PLL 

23:22 Ḡ  Ḡ ᵝṿȂ 

21:18 PLLMF[3:0] PLLṐ  

ᴆΏ ֓ᵝ RCU_CFG0 27ᵝ PLL Ṑ Ȃ 

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 15̃ 

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 31̃ 

̔PLL ₮ Ҍ 100MHzȂ 

17 DPLL ңṐ PLL  

0̔ңṐ PLL  
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1̔PLL  

16 PLLSEL PLL   

ᴆ 1 0 └PLL  

0̔ IRC8Mԋ№ ҹPLL  

1̔ HXTALҹ PLL  

15:14 Ḡ  Ḡ ᵝṿȂ 

13:11 APB2PSC[2:0] APB2 №  

ᴆ 1 0 └APB2 № Ȃ 

0xx̔ AHB Ҍ№  

100̔ AHB 2№  

101̔ AHB 4№  

110̔ AHB 8№  

111̔ AHB 16№  

10:8 APB1PSC[2:0] APB1 №  

ᴆ └APB1 № Ȃ 

0xx̔ AHB Ҍ№  

100̔ AHB 2№  

101̔ AHB 4№  

110̔ AHB 8№  

111̔ AHB 16№  

7:4 AHBPSC[3:0] AHB №  

ᴆ └AHB № Ȃ 

0xxx̔ CK_SYS Ҍ№  

1000̔ CK_SYS 2№  

1001̔ CK_SYS 4№  

1010̔ CK_SYS 8№  

1011̔ CK_SYS 16№   

1100̔ CK_SYS 64№  

1101̔ CK_SYS 128№  

1110̔ CK_SYS 256№  

1111̔ CK_SYS 512№  

3:2 SCSS[1:0]  

ᴆ ╠  

00̔ CK_IRC8MᵬҹCK_SYS  

01̔ CK_HXTALᵬҹCK_SYS  

10̔ CK_PLLᵬҹCK_SYS  

11̔Ḡ  

1:0 SCS[1:0]  

ᴆ Ȃ ԍCK_SYS ̆ ᴆ SCSSᵝ

Ḡ Ȃ ׆ Ҭ ̆ ᵬҹ PLL
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HXTAL₮ ̆ └ IRC8Mᵬҹ PLL Ȃ 

00̔ IRC8M ᵬҹCK_SYS  

01̔ HXTAL ᵬҹCK_SYS  

10̔ PLLᵬҹCK_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 PLLMIC LCKMIC 

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  PLLMIE LCKMIE 

PLL 

STBIE 

HXTAL 

STBIE 

IRC8M 

STBIE 

LXTAL 

STBIE 

IRC40K 

STBIE 

CKMIF PLLMIF LCKMIF 

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 ᵝȂ 

0̔Ҍ ᵝCKMIF ᵝ 

1̔ ᵝ CKMIF ᵝ 

22 PLLMIC PLL Ҭ  

ᴆΏ 1 ᵝ PLLMIF ᵝȂ 

0̔Ҍ ᵝ PLLMIF  

1̔ PLLMIF  

21 LCKMIC LXTAL Ҭ  

ᴆΏ 1 ᵝ LCKMIF ᵝȂ 

0̔Ҍ ᵝ LCKMIF  

1̔ LCKMIF  

20 PLLSTBIC PLL Ҭ  

ᴆΏ1 ᵝPLLSTBIF ᵝȂ 

0̔Ҍ ᵝPLLSTBIF ᵝ 

1̔ ᵝ PLLSTBIF ᵝ 

19 HXTALSTBIC HXTAL Ҭ  

ᴆΏ1 ᵝHXTALSTBIF ᵝȂ 
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0̔Ҍ ᵝHXTALSTBIF ᵝ 

1̔ ᵝ HXTALSTBIF ᵝ 

18 IRC8MSTBIC IRC8M Ҭ  

ᴆΏ1 ᵝIRC8MSTBIF ᵝȂ 

0̔Ҍ ᵝIRC8MSTBIF ᵝ 

1̔ ᵝ IRC8MSTBIF ᵝ 

17 LXTALSTBIC LXTAL Ҭ  

ᴆΏ1 ᵝLXTALSTBIF ᵝȂ 

0̔Ҍ ᵝLXTALSTBIF ᵝ 

1̔ ᵝ LXTALRDYF ᵝ 

16 IRC40KSTBIC IRC40K Ҭ  

ᴆΏ1 ᵝIRC40KSTBIF ᵝȂ 

0̔Ҍ ᵝIRC40KSTBIF ᵝ 

1̔ ᵝ IRC40KSTBIF ᵝ 

15 Ḡ  Ḡ ᵝṿȂ 

14 PLLMIE PLL Ҭ ᶏ  

ᴆ 1 0 ᶏ / PLL Ҭ Ȃ 

0̔ PLL Ҭ  

1̔ᶏ PLL Ҭ  

13 LCKMIE LXTAL Ҭ ᶏ  

ᴆ 1 0 ᶏ / LXTAL Ҭ Ȃ 

0̔ LXTAL Ҭ  

1̔ᶏ LXTAL Ҭ  

12 PLLSTBIE PLL Ҭ ᶏ  

ᴆ 1 0 ᶏ / PLL Ҭ Ȃ 

0̔ PLL Ҭ   

1̔ᶏ PLL Ҭ   

11 HXTALSTBIE HXTAL Ҭ ᶏ  

ᴆ 1 0 ᶏ / HXTAL Ҭ Ȃ 

0̔ HXTAL Ҭ   

1̔ᶏ HXTAL Ҭ   

10 IRC8MSTBIE IRC8M Ҭ ᶏ  

ᴆ 1 0 ᶏ / IRC8M Ҭ Ȃ 

0̔ IRC8M Ҭ   

1̔ᶏ IRC8M Ҭ   

9 LXTALSTBIE LXTAL Ҭ ᶏ  

LXTAL Ҭ ᶏ / └Ȃ 

0̔ LXTAL Ҭ   
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1̔ᶏ LXTAL Ҭ  

8 IRC40KSTBIE IRC40K Ҭ ᶏ  

IRC40K Ҭ ᶏ / └Ȃ 

0̔ IRC40K Ҭ   

1̔ᶏ IRC40K Ҭ  

7 CKMIF HXTAL Ҭ ᵝ  

HXTAL ᴆ 1Ȃ 

ᴆ CKMIC=1 ᵝȂ 

ᴆ CKMNMIIE=1 ᵝȂ 

0̔   

1̔HXTAL  

6 PLLMIF PLL Ҭ  

PLL ᵟ ̆ ᴆ 1Ȃ 

ᴆ PLLMIC=1 ᵝȂ 

0̔PLL  

1̔PLL ᵟ 

5 LCKMIF LXTAL Ҭ  

LXTAL ᵟ ̆ ᴆ 1Ȃ 

ᴆ LXTALMIC=1 ᵝȂ 

0̔LXTAL  

1̔LXTAL ᵟ 

4 PLLSTBIF PLL Ҭ  

ᴆΏ1 ᵝPLLSTBIF ᵝȂ 

0̔Ҍ ᵝPLLSTBIF ᵝ 

1̔ ᵝ PLLSTBIF ᵝ 

3 HXTALSTBIF HXTAL Ҭ ᵝ 

2 ~ 40 MHz ᵣ ғHXTALSTBIEᵝ 1 ᴆ 1Ȃ 

ᴆ HXTALSTBIC=1 ᵝȂ 

0̔ HXTAL Ҭ   

1̔ HXTAL Ҭ  

2 IRC8MSTBIF IRC8M Ҭ ᵝ 

ῤ 8 MHz RC ғIRC8MSTBIEᵝ 1 ᴆ 1Ȃ 

ᴆ IRC8MSTBIC=1 ᵝȂ 

0̔ IRC8M Ҭ ֟   

1̔֟ IRC8M Ҭ  

1 LXTALSTBIF LXTAL Ҭ ᵝ 

32.768KHz ᵣ ғLXTALSTBIEҹ 1 ᴆ 1Ȃ 

ᴆ LXTALSTBIC=1 ᵝȂ 

0̔ LXTAL Ҭ   
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1̔ LXTAL Ҭ   

0 IRC40KSTBIF IRC40K Ҭ ᵝ 

ῤ 40kHz RC ғIRC40KSTBIEᵝ 1 ᴆ 1Ȃ 

ᴆ IRC40KSTBIC =1 ᵝȂ 

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 

CAN1RST CAN0RST Ḡ  

TIMER20 

RST 

TIMER19 

RST 

Ḡ  

rw rw rw        rw rw     

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

Ḡ  

USART0 

RST 

TIMER7 

RST. 

SPI0 

RST 

TIMER0 

RST 

ADC1 

RST 

ADC0 

RST 

Ḡ  CMPRST CFGRST 

 rw rw rw rw rw rw        rw rw 

 

ᵝ/ᵝ    

31 CAN1RST CAN1 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝ CAN1 

30 CAN0RST CAN0 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝ CAN0 

29:22 Ḡ  Ḡ ᵝṿȂ 

21 TIMER20RST TIMER20 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝ TIMER20 

20 TIMER19RST TIMER19 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝ TIMER19 
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19:15 Ḡ  Ḡ ᵝṿȂ 

14 USART0RST USART0 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝ USART0 

13 TIMER7RST TIMER7 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝ TIMER7 

12 SPI0RST SPI0 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝ SPI0 

11 TIMER0RST TIMER0 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝ TIMER0 

10 ADC1RST ADC1 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝ ADC1  

9 ADC0RST ADC0 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝ ADC0  

8:2 Ḡ  Ḡ ᵝṿȂ 

1 CMPRST ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝ  

0 CFGRST ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝ  

5.3.5. APB1ᵝ ̂RCU_APB1RST̃ 

Ẓ ̔0x10 

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 . 

DAC0 

RST 

PMU 

RST 

Ḡ  

I2C1 

RST 

I2C0 

RST 

Ḡ  

USART2 

RST 

USART1 

RST 

Ḡ  

  rw rw      rw rw   rw rw  

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

Ḡ  

SPI1 

RST 

Ḡ  

WWDGT 

RST 

Ḡ  

TIMER6 

RST 

TIMER5 

RST 

Ḡ  

TIMER1 

RST 

 rw  rw    rw rw   rw 

 

ᵝ/ᵝ    

31:30 Ḡ  Ḡ ᵝṿȂ 

29 DAC0RST DAC0 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝ DAC0 

28 PMURST └ ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝ └ ᾝ 

27:23 Ḡ  Ḡ ᵝṿȂ 

22 I2C1RST I2C1 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝ I2C1 

21 I2C0RST I2C0 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝ I2C0 

20:19 Ḡ  Ḡ ᵝṿȂ 

18 USART2RST USART2 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝ USART2 

17 USART1RST USART1 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝ USART1 
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16:15 Ḡ  Ḡ ᵝṿȂ 

14 SPI1RST SPI1 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝ SPI1 

13:12 Ḡ  Ḡ ᵝṿȂ 

11 WWDGTRST ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝ  

10:6 Ḡ  Ḡ ᵝṿȂ 

5 TIMER6RST TIMER6 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝ TIMER6  

4 TIMER5RST TIMER5 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝ TIMER5  

3:1 Ḡ  Ḡ ᵝṿȂ 

0 TIMER1RST TIMER1 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝ TIMER1  

5.3.6. AHBᶏ ̂RCU_AHBEÑ 

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  PFEN PCEN PBEN PCEN PBEN PAEN Ḡ  

          rw rw rw rw rw rw  

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

Ḡ  

MFCOME

N 

Ḡ  CRCEN Ḡ  

FMC 

SPEN 

DMAMUX

EN 

SRAM 

SPEN 

DMA1EN DMA0EN 

 rw        rw  rw rw rw rw rw 
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ᵝ/ᵝ    

31:23 Ḡ  Ḡ ᵝṿȂ 

22 PFEN GPIOF ᶏ  

ᴆ 1 0Ȃ 

0̔GPIOF ῏  

1̔GPIOF  

21 PEEN GPIOE ᶏ  

ᴆ 1 0Ȃ 

0̔GPIOE ῏  

1̔GPIOE  

20 PDEN GPIOD ᶏ  

ᴆ 1 0Ȃ 

0̔GPIOD ῏  

1̔GPIOD  

19 PCEN GPIOC ᶏ  

ᴆ 1 0Ȃ 

0̔GPIOC ῏  

1̔GPIOC  

18 PBEN GPIOB ᶏ  

ᴆ 1 0Ȃ 

0̔GPIOB ῏  

1̔GPIOB  

17 PAEN GPIOA ᶏ  

ᴆ 1 0Ȃ 

0̔GPIOA ῏  

1̔GPIOA  

16:15 Ḡ  Ḡ ᵝṿȂ 

14 MFCOMEN MFCOM ᶏ  

ᴆ 1 0Ȃ 

0̔MFCOM ῏  

1̔MFCOM  

13:7 Ḡ  Ḡ ᵝṿȂ 

6 CRCEN CRC ᶏ  

ᴆ 1 0Ȃ 

0̔CRC ῏  

1̔CRC  

5 Ḡ  Ḡ ᵝṿȂ 
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4 FMCSPEN FMC ᶏ  

ᴆ 1 0 /῏ Ҋ FMC Ȃ 

0̔῏ Ҋ FMC  

1̔ Ҋ FMC  

3 DMAMUXEN DMAMUX ᶏ  

ᴆ 1 0Ȃ 

0̔DMAMUX ῏  

1̔DMAMUX  

2 SRAMSPEN SRAM ᶏ  

ᴆ 1 0 /῏ Ҋ SRAM Ȃ 

0̔῏ Ҋ SRAM  

1̔ Ҋ SRAM  

1 DMA1EN DMA1 ᶏ  

ᴆ 1 0Ȃ 

0̔῏ DMA1  

1̔ DMA1  

0 DMA0EN DMA0 ᶏ  

ᴆ 1 0Ȃ 

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 

CAN1EN CAN0EN 

TRIGSEL

EN 

Ḡ  

TIMER20

EN 

TIMER19E

N 

Ḡ  

rw rw rw        rw rw     

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

Ḡ  

USART0

EN 

TIMER7E

N 

SPI0EN 

TIMER0E

N 

ADC1EN ADC0EN Ḡ  CMPEN CFGEN 

 rw rw rw rw rw rw        rw rw 

 

ᵝ/ᵝ    

31 CAN1EN CAN1 ᶏ  

ᴆ 1 0Ȃ 

0̔῏ CAN1  

1̔ CAN1  
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30 CAN0EN CAN0 ᶏ  

ᴆ 1 0Ȃ 

0̔῏ CAN0  

1̔ CAN0  

29 TRIGSELEN TRIGSEL ᶏ  

ᴆ 1 0Ȃ 

0̔῏ TRIGSEL  

1̔ TRIGSEL  

28:22 Ḡ  Ḡ ᵝṿȂ 

21 TIMER20EN TIMER20 ᶏ  

ᴆ 1 0Ȃ 

0̔῏ TIMER20  

1̔ TIMER20  

20 TIMER19EN TIMER19 ᶏ  

ᴆ 1 0Ȃ 

0̔῏ TIMER19  

1̔ TIMER19  

19:15 Ḡ  Ḡ ᵝṿȂ 

14 USART0EN USART0 ᶏ  

ᴆ 1 0Ȃ 

0̔῏ USART0  

1̔ USART0  

13 TIMER7EN TIMER7 ᶏ  

ᴆ 1 0Ȃ 

0̔῏ TIMER7  

1̔ TIMER7  

12 SPI0EN SPI0 ᶏ  

ᴆ 1 0Ȃ 

0̔῏ SPI0  

1̔ SPI0  

11 TIMER0EN TIMER0 ᶏ  

ᴆ 1 0Ȃ 

0̔῏ TIMER0  

1̔ TIMER0  

10 ADC1EN ADC1 ᶏ  

ᴆ 1 0Ȃ 

0̔῏ ADC1  

1̔ ADC1  
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9 ADC0EN ADC0 ᶏ  

ᴆ 1 0Ȃ 

0̔῏ ADC0  

1̔ ADC0  

8:2 Ḡ  Ḡ ᵝṿȂ 

1 CMPEN ᶏ  

ᴆ 1 0Ȃ 

0̔῏  

1̔  

0 CFGEN ᶏ  

ᴆ 1 0Ȃ 

0̔῏  

1̔  

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  DAC0EN PMUEN BKPEN Ḡ  I2C1EN I2C0EN Ḡ  

USART2E

N 

USART1

EN 

Ḡ  

  rw rw rw     rw rw   rw rw  

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

Ḡ  SPI1EN Ḡ  

WWDGT

EN 

Ḡ   

TIMER6E

N 

TIMER5E

N 

Ḡ  

TIMER1E

N 

 rw   rw      rw rw    rw 

 

ᵝ/ᵝ    

31:30 Ḡ  Ḡ ᵝṿȂ 

29 DAC0EN DAC0 ᶏ  

ᴆ 1 0Ȃ 

0̔῏ DAC0  

1̔ DAC0  

28 PMUEN ᶏ  

ᴆ 1 0Ȃ 

0̔῏  

1̔  

27 BKPEN BKP ᶏ  
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ᴆ 1 0Ȃ 

0̔῏ BKP   

1̔ BKP  

26:23 Ḡ  Ḡ ᵝṿȂ 

22 I2C1EN I2C1 ᶏ  

ᴆ 1 0Ȃ 

0̔῏ I2C1  

1̔ I2C1  

21 I2C0EN I2C0 ᶏ  

ᴆ 1 0Ȃ 

0̔῏ I2C0  

1̔ I2C0  

20:19 Ḡ  Ḡ ᵝṿȂ 

18 USART2EN USART2 ᶏ  

ᴆ 1 0Ȃ 

0:῏ USART2  

1: USART2  

17 USART1EN USART1 ᶏ  

ᴆ 1 0Ȃ 

0:῏ USART1  

1: USART1  

16:15 Ḡ  Ḡ ᵝṿȂ 

14 SPI1EN SPI1 ᶏ  

ᴆ 1 0Ȃ 

0̔῏ SPI1  

1̔ SPI1  

13:12 Ḡ  Ḡ ᵝṿȂ 

11 WWDGTEN ᶏ  

ᴆ 1 0Ȃ 

0̔῏  

1̔  

10:6 Ḡ  Ḡ ᵝṿȂ 

5 TIMER6EN TIMER6 ᶏ  

ᴆ 1 0Ȃ 

0̔῏ TIMER6  

1̔ TIMER6  

4 TIMER5EN TIMER5 ᶏ  
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ᴆ 1 0Ȃ 

0̔῏ TIMER5  

1̔ TIMER5  

3:1 Ḡ  Ḡ ᵝṿȂ 

0 TIMER1EN TIMER1 ᶏ  

ᴆ 1 0Ȃ 

0̔῏ TIMER1  

1̔ TIMER1  

5.3.9. ᴍ └ ̂RCU_BDCTL̃ 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0018̆ ᴍ ᵝ ᵝ 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ  

̔ ᴍ └ ̂BDCTL̃ LXTALEN L̆XTALBPS R̆TCSRC 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] 

LXTALBP

S 

LXTALST

B 

LXTALEN 

rw      rw    rw rw r rw 

 

ᵝ/ᵝ    

31:17 Ḡ  Ḡ ᵝṿȂ 

16 BKPRST ᴍ ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝ ᴍ  

15 RTCEN RTC ᶏ  

ᴆ 1 0Ȃ 

0̔῏ RTC   

1̔ RTC   

14:10 Ḡ  Ḡ ᵝṿȂ 

9:8 RTCSRC[1:0] RTC ῀  

ᴆ ᵝ └RTC Ȃ 

00̔  
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01̔ LXTAL ᵬҹRTC  

10̔ IRC40K ᵬҹRTC  

11̔ HXTAL 128№ ᵬҹ RTC  

7:5 Ḡ  Ḡ ᵝṿȂ 

4:3 LXTALDRI[1:0] LXTAL ꜚ ⱬ 

ᴆ ᵝ Ȃ ᵝ ᴍ ̆ᴪ ṿȂ 

00̔ ꜚ ⱬ   

01̔Ҭᵞ ꜚ ⱬ 

10̔Ҭ ꜚ ⱬ 

11̔ ꜚ ⱬ̂ ᵝ ṿ̃ 

̔LXTALDRI Ҋ  

2 LXTALBPS LXTAL ᶏ  

ᴆ 1 0Ȃ 

0̔ LXTAL   

1̔ᶏ LXTAL  

̔ ҩ ↓Ҭ̆LXTALBPSᵝ ҹ 1Ȃ 

1 LXTALSTB ᵞ ᵝ 

ᴆ 1 LXTAL ₮ Ȃ 

0̔LXTAL  

1̔LXTAL  

0 LXTALEN LXTALᶏ  

ᴆ 1 0Ȃ 

0̔῏ LXTAL 

1̔ LXTAL 

5.3.10. ᵝ / ̂RCU_RSTSCK̃ 

Ẓ ̔0x24 

ᵝṿ̔0x0C80 0000̆ ᵝ ᵝ ̆ ᵝ ᵝ  

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 

OBL 

RSTF 

RSTFC 

V11 

RSTF 

LOP 

RSTF 

LOH 

RSTF 

ECC 

RSTF 

LVD 

RSTF 

LOCKUP 

RSTF 

BOR 

RSTF 

Ḡ  

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

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

Ḡ  

LOPRSTE

N 

LOHRSTE

N 

ECC 

RSTEN 

LVD 

RSTEN 

LOCKUP 

RSTEN 

Ḡ  

IRC40K 

STB 

IRC40K 

EN 

 rw rw rw rw rw         r rw 

 

ᵝ/ᵝ    
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31 LPRSTF ᵞⱳ ᵝ ᵝ 

/ ᵝ ᴆ 1Ȃ 

ᴆ Ώ1⌠RSTFCᵝ ᵝȂ 

0̔ ᵞⱳ ᵝ  

1̔ ᵞⱳ ᵝ 

30 WWDGTRSTF ᵝ ᵝ 

ᵝ ᴆ 1Ȃ 

ᴆ Ώ1⌠RSTFCᵝ ᵝȂ 

0̔ ᵝ  

1̔ ᵝ 

29 FWDGTRSTF ᵝ ᵝ 

ᵝ ᴆ 1Ȃ 

ᴆ Ώ1⌠RSTFCᵝ ᵝȂ 

0̔ ᵝ  

1̔ ᵝ 

28 SWRSTF ᴆ ᵝ ᵝ 

ᴆ ᵝ ᴆ 1Ȃ 

ᴆ Ώ1⌠RSTFCᵝ ᵝȂ 

0̔ ᴆ ᵝ  

1̔ ᴆ ᵝ 

27 PORRSTF ᵝ ᵝ 

ᵝ ᴆ 1Ȃ 

ᴆ Ώ1⌠RSTFCᵝ ᵝȂ 

0̔ ᵝ  

1̔ ᵝ 

26 EPRSTF ᵝ ᵝ 

ᵝ ᴆ 1Ȃ 

ᴆ Ώ1⌠RSTFCᵝ ᵝȂ 

0̔ ᵝ  

1̔ ᵝ 

25 OBLRSTF ᵝ ᵝ 

ᴆ 1Ȃ 

ᴆ Ώ1⌠RSTFCᵝ ᵝȂ 

0̔ ᵝ  

1̔ ᵝ 

24 RSTFC ᵝ ᵝ 

ᴆ 1 ᵝ ᵝȂ 

0̔ ᵬ  

1̔ ᵝ ᵝ 
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23 V11RSTF 1.1V ᵝ ᵝ 

1.1V ᵝ ᴆ 1Ȃ 

ᴆ Ώ1⌠RSTFCᵝ ᵝȂ 

0̔ 1.1V ᵝ  

1̔ 1.1V ᵝ 

22 LOPRSTF PLLҡ ᵝ  

֟ PLLҡ ᵝ ̆ ᴆ ᵝȂ 

ᴆ Ώ1⌠RSTFCᵝ ᵝȂ 

0̔ PLLҡ ᵝ 

1̔PLLҡ ᵝ 

21 LOHRSTF HXTALҡ ᵝ  

֟ HXTALҡ ᵝ ̆ ᴆ ᵝȂ 

ᴆ Ώ1⌠RSTFCᵝ ᵝȂ 

0̔ HXTALҡ ᵝ 

1̔HXTALҡ ᵝ 

20 ECCRSTF ECC 2 ᵝ  

֟ ECC 2 ᵝ ̆ ᴆ ᵝȂ 

ᴆ Ώ 1⌠ RSTFCᵝ ᵝȂ 

0̔ ECC 2 ᵝ 

1̔֟ ECC 2 ᵝ 

19 LVDRSTF ᵞ ᵝ  

ᵞ ᵝ ̆ ᴆ ᵝȂ 

̔ᵞ ᵝⱳ ̆ PMU ᶏ LVDEN̆ ғᶏ LVDRSTEN

Ȃ 

ᴆ Ώ 1⌠ RSTFCᵝ ᵝȂ 

0̔ ֟ ᵞ ᵝ 

1̔֟ ᵞ ᵝ 

18 LOCKUPRSTF CPU ᵝ  

CPU ᵝ ̆ ᴆ ᵝȂ 

ᴆ Ώ 1⌠ RSTFCᵝ ᵝȂ 

0̔ ֟ CPU ᵝ 

1̔֟ CPU ᵝ 

17 BORRSTF BOR ᵝ  

BOR ᵝ ̆ ᴆ ᵝȂ 

ᴆ Ώ 1⌠ RSTFCᵝ ᵝȂ 

0̔ ֟ BOR ᵝ 

1̔֟ BOR ᵝ 

16:15 Ḡ  Ḡ ᵝṿȂ 

14 LOPRSTEN PLLҡ ᵝᶏ  
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0̔ PLLMIEҹ 1̆↕ ⌠ ̆PLL ᴪ Ҭ  

1̔ ⌠ ̆PLL ֟ ᵝ 

13 LOHRSTEN HXTALҡ ᵝᶏ  

0̔ ᵝ֟  

1̔ ⌠ ̆HXTAL ֟ ᵝ 

12 ECCRSTEN ECC 2 ᵝᶏ  

0̔ ᵝ֟  

1̔ ⌠ ECC 2 ECC֟ ᵝ 

11 LVDRSTEN ᵞ ᵝᶏ  

0̔ ᵝ֟  

1̔ VDDAᵞԍ ṿ ̆ᵞ ᴪ֟ ᵝ 

10 LOCKUPRSTEN CPU ᵝᶏ  

0̔ ᵝ֟  

1̔CPU ֟ ᵝ 

9:2 Ḡ  Ḡ ᵝṿȂ 

1 IRC40KSTB IRC40K ᵝ 

ᵝ ᴆ 1 IRC40K ₮ Ȃ 

0̔IRC40K  

1̔IRC40K  

0 IRC40KEN IRC40K ᶏ  

ᴆ 1 0Ȃ 

0̔῏ IRC40K  

1̔ IRC40K  

5.3.11. AHB ᵝ ̂RCU_AHBRST̃ 

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  PFRST PERST PDRST PCRST PBRST PARST Ḡ  

         rw rw rw rw rw rw  

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

Ḡ  

MFCOMR

ST 

Ḡ  CRCRST Ḡ  

DMAMUX

RST 

Ḡ  

DMA1 

RST 

DMA0 

RST 

 rw        rw   rw  rw rw 

 

ᵝ/ᵝ    
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31:23 Ḡ  Ḡ ᵝṿȂ 

22 PFRST GPIOF ᵝ  

ᴆ 1 0Ȃ 

0̔ ᵬ   

1̔ ᵝ GPIOF  

21 PERST GPIOE ᵝ  

ᴆ 1 0Ȃ 

0̔ ᵬ   

1̔ ᵝ GPIOE  

20 PDRST GPIOD ᵝ  

ᴆ 1 0Ȃ 

0̔ ᵬ   

1̔ ᵝ GPIOD  

19 PCRST GPIOC ᵝ  

ᴆ 1 0Ȃ 

0̔ ᵬ   

1̔ ᵝ GPIOC  

18 PBRST GPIOB ᵝ  

ᴆ 1 0Ȃ 

0̔ ᵬ   

1̔ ᵝ GPIOB  

17 PARST GPIOA ᵝ  

ᴆ 1 0Ȃ 

0̔ ᵬ   

1̔ ᵝ GPIOA  

16:15 Ḡ  Ḡ ᵝṿȂ 

14 MFCOMRST MFCOM ᵝ  

ᴆ 1 0Ȃ 

0̔ ᵬ   

1̔ ᵝ MFCOM 

13:7 Ḡ  Ḡ ᵝṿȂ 

6 CRCRST CRC ᵝ  

ᴆ 1 0Ȃ 

0̔ ᵬ   

1̔ ᵝ CRC 

5:4 Ḡ  Ḡ ᵝṿȂ 

3 DMAMUXRST DMAMUX ᵝ 



                                                            GD32E502xxΎ 

129 
 

ᴆ 1 0Ȃ 

0̔ ᵬ   

1̔ ᵝ DMAMUX 

2 Ḡ  Ḡ ᵝṿȂ 

1 DMA1RST DMA1 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵬ   

1̔ ᵝ DMA1 

0 DMA0RST DMA0 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵬ   

1̔ ᵝ DMA0 

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  

   

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

Ḡ  PREDV[3:0] 

 rw 

 

ᵝ/ᵝ    

31:4 Ḡ  Ḡ ᵝṿȂ 

3:0 PREDV[3:0] CK_HXTALᵬҹ PLL ῀ №  

ᴆ 1 0Ȃ ֓ᵝֽ PLL῏ ΏȂ 

CK_HXTAL № ҹ̂PREDV + 1̃Ȃ 

0000̔PLL ῀̆Ҍ№  

0001̔PLL ῀2№  

0010̔PLL ῀3№  

0011̔PLL ῀4№  

0100̔PLL ῀5№  

0101̔PLL ῀6№  

0110̔PLL ῀7№  

0111̔PLL ῀8№  

1000̔PLL ῀9№  

1001̔PLL ῀10№  

1010̔PLL ῀11№  
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1011̔PLL ῀12№  

1100̔PLL ῀13№  

1101̔PLL ῀14№  

1110̔PLL ῀15№  

1111̔PLL ῀ 16№  

5.3.13. 2̂ RCU_CFG2̃ 

Ẓ ̔0x30 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

ADCPSC[4:0] Ḡ  

  rw              

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

CAN1SEL[1:0] CAN0SEL[1:0] Ḡ  USART2SEL[1:0] USART1SEL[1:0] Ḡ  USART0SEL[1:0] 

rw rw     rw rw   rw 

 

ᵝ/ᵝ    

31:27 ADCPSC[4:0] ADC №  

ᴆ 1 0Ȃ 

̔ ֓ᵝҌ ҹľ11111ĿȂ 

CK_ADC = CK_AHB / (ADCPSC + 2) 

29:16 Ḡ  Ḡ ᵝṿȂ 

15:14 CAN1SEL[1:0] CK_CAN1  

ᴆ 1 0Ȃ  

00̔CK_CAN1 CK_HXTAL 

01̔CK_CAN1 CK_PCLK2 

10̔CK_CAN1 CK_PCLK2/2 

11̔CK_CAN1 CK_IRC8M 

13:12 CAN0SEL[1:0] CK_CAN0  

ᴆ 1 0Ȃ  

00̔CK_CAN0 CK_HXTAL 

01̔CK_CAN0 CK_PCLK2 

10̔CK_CAN0 CK_PCLK2/2 

11̔CK_CAN0 CK_IRC8M 

11:7 Ḡ  Ḡ ᵝṿȂ 

7:6 USART2SEL[1:0] USART2  

ᴆ 1 0Ȃ 
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00̔USART2 HXTAL  

01̔USART2  

10̔USART2 LXTAL  

11̔USART2 IRC8M  

5:4 USART1SEL[1:0] USART1  

ᴆ 1 0Ȃ 

00̔USART1 HXTAL  

01̔USART1  

10̔USART1 LXTAL  

11̔USART1 IRC8M  

3:2 Ḡ  Ḡ ᵝṿȂ 

1:0 USART0SEL[1:0] USART0  

ᴆ 1 0Ȃ 

00̔USART0 HXTAL  

01̔USART0  

10̔USART0 LXTAL  

11̔USART0 IRC8M  

5.3.14. ̂RCU_VKEỸ 

Ẓ ̔0x100 

ᵝṿ̔0x0000 0000. 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ  

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

KEY[31:16] 

w 

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

KEY[15:0] 

w 

 

ᵝ/ᵝ    

31:0 KEY[31:0] RCU_DSV  

֓ᵝ ᴆΏ̆ ῃ 0Ȃ RCU_VKEY Ώ

0x1A2B3C4D ̆RCU_DSV ΏȂ 

5.3.15. ̂RCU_DSṼ 

Ẓ ̔0x134 

ᵝṿ̔0x0000 0003 

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 

Ḡ  

                

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

Ḡ  DSLPVS[1:0] 

              rw 

 

ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿȂ 

1:0 DSLPVS[1:0]  

֓ᵝ ᴆ ᵝ Ȃ 

00̔ Ҋῤ ҹ0.8V 

01̔ Ҋῤ ҹ0.9V  

10̔ Ҋῤ ҹ1.0V 

11̔ Ҋῤ ҹ 1.1V 
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6. Ҭ Ԋᴆ └ ̂EXTĨ 

 ׃ .6.1

Cortex®-M33 ԅ Ҭ └ ̂Nested Vectored Interrupt Controller̂NVIC̃̃

Ҭ ȂNVIC ԅᵞ Ҭ ץ̆ └Ȃ

ῤ Ȃ ῏ԍNVIC ȇCortex®-M33 ΎȈȂ 

EXTÎҬ /Ԋᴆ └ ̃ 25ҩ ԑ ғ ῤ ֟ Ҭ

ԊᴆȂEXTI҈ ҉̔ ȁҊ ᴋ ȂEXTIҬ

ѿҩ ץ Ȃ 

6.2. Һ  

Â Cortex®-M33 ̕ 

Â 71 Ҭ ̕ 

Â 4ᵝҬ ᴨᾢ ᵝĺ16ҩҬ ᴨᾢ ̕ 

Â Ҭ ̕ 

Â Ҭ ̕ 

Â ׆ ̕ 

Â EXTIҬ 25ҩ ԑ ̕ 

Â 3 ̔҉ ȁҊ ᴋ ̕ 

Â ᴆҬ Ԋᴆ ̕ 

Â Ȃ 

6.3. ⱳ  

Arm Cortex®-M33 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. CortexÈ-M33Ҭ NVIC

6-2. Ҭ ↓₮ԅ Ȃ 

6-1. Cortex®-M33Ҭ NVIC  

  ᴨᾢ ̂ã   

- 0 - 0x0000_0000 Ḡ  

ᵝ 1 -3 0x0000_0004 ᵝ 

NMI 2 -2 0x0000_0008 Ҍ Ҭ  

ᴆ  3 -1 0x0000_000C ᴆ ≢  
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  ᴨᾢ ̂ã   

Ữ  4  0x0000_0010 Ữ  

 5  0x0000_0014 ̆ Ữ  

 6  0x0000_0018 ӈ פ  

- 7-10 - 
0x0000_001C -

0x0000_002B 
Ḡ  

SVCall Ⱶ  

 
11  0x0000_002C 

SWI פ Ⱶ 

 

 12  0x0000_0030  

- 13 - 0x0000_0034 Ḡ  

PendSV  

Ⱶ 
14  0x0000_0038 Ⱶ  

SysTick 15  0x0000_003C  

6-2. Ҭ  

Ҭ   Ҭ   

IRQ 0 16 Ҭ  0x0000_0040 

IRQ 1 17 ⌠EXTI LVD̂PVD̃Ҭ  0x0000_0044 

IRQ 2 18 Ḡ  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 ADC1Ҭ  0x0000_0088 

IRQ 19 35 CAN0 ‖ Ҭ  0x0000_008C 

IRQ 20 36 CAN0 ῏ / ῏ Ҭ  0x0000_0090 

IRQ 21 37 CAN0 Ҭ  0x0000_0094 

IRQ 22 38 CAN0 ᴰ Ҭ  0x0000_0098 

IRQ 23 39 CAN0 Ҭ  0x0000_009C 

IRQ 24 40 CAN0 Ҭ  0x0000_00A0 

IRQ 25 41 ⌠ EXTI CAN0 Ҭ  0x0000_00A4 
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Ҭ   Ҭ   

IRQ 26 42 TIMER0Ҭ ̆ ̆ Ҭ  0x0000_00A8 

IRQ 27 43 TIMER0 Ҭ  0x0000_00AC 

IRQ 28 44 TIMER1ῃ Ҭ  0x0000_00B0 

IRQ 29 45 TIMER19Ҭ ̆ ̆ Ҭ  0x0000_00B4 

IRQ 30 46 TIMER19 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 [9:5]Ҭ  0x0000_00E4 

IRQ 42 58 BKP  0x0000_00E8 

IRQ 43 59 TIMER20Ҭ ̆ ̆ Ҭ  0x0000_00EC 

IRQ 44 60 TIMER20  0x0000_00F0 

IRQ 45 61 TIMER7Ҭ ̆ ̆ Ҭ  0x0000_00F4 

IRQ 46 62 TIMER7  0x0000_00F8 

IRQ 47 63 DMA MUXҬ  0x0000_00FC 

IRQ 48 64 SYSCFG SRAM ECC Ҭ  0x0000_0100 

IRQ 49 65 ⌠ EXTI CMPҬ  0x0000_0104 

IRQ 49 66 Ḡ  0x0000_0108 

IRQ 51 67 ⌠ EXTI Ҭ  0x0000_010C 

IRQ52 68 Ḡ  0x0000_0110 

IRQ53 69 Ḡ  0x0000_0114 

IRQ54 70 TIMER5 DAC0ῃ Ҭ  0x0000_0118 

IRQ55 71 TIMER6ῃ Ҭ  0x0000_011C 

IRQ56 72 DMA1 0ῃ Ҭ  0x0000_0120 

IRQ57 73 DMA1 1ῃ Ҭ  0x0000_0124 

IRQ58 74 DMA1 2ῃ Ҭ  0x0000_0128 

IRQ59 75 DMA1 3ῃ Ҭ  0x0000_012C 

IRQ60 76 DMA1 4ῃ Ҭ  0x0000_0130 

IRQ61 77 Ḡ  0x0000_0134 

IRQ62 78 ⌠ EXTI CAN1 Ҭ  0x0000_0138 

IRQ63 79 CAN1 ‖ Ҭ  0x0000_013C 

IRQ64 80 CAN1 ῏ / ῏ Ҭ  0x0000_0140 

IRQ65 81 CAN1 Ҭ  0x0000_0144 

IRQ66 82 CAN1 ᴰ Ҭ  0x0000_014C 
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Ҭ   Ҭ   

IRQ67 83 CAN1ᴰ Ҭ  0x0000_0148 

IRQ68 84 CAN1 Ҭ  0x0000_0150 

IRQ69 85 FPUῃ Ҭ  0x0000_0154 

IRQ70 86 MFCOMҬ  0x0000_0158 

6.4. Ҭ Ԋᴆ̂EXTĨ  

6-1. EXTI  

EXTI Line0~24

└ ᴆ

Ҭ └

Ԋᴆ֟ Ԋᴆ └

 NVIC

ᾝ

 

6.5. Ҭ Ԋᴆⱳ  

EXTI 25ҩ ԑ ғ ץ ֟ Ҭ Ԋᴆ Ȃ

EXTIʟ 3 ̔҉ ̆Ҋ ᴋ ȂEXTIҬ ҩ

ץԇ≢№ץ Ȃ 

EXTI I/O 16 ץ ῤ 9 ̆ΐᵣ 6-3. 

EXTI Ȃ SYSCFG_EXTISSx̆ GPIO ץ ᵬ EXTI

̆ΐᵣ Ȃ 

ԅҬ ĔXTI ץ ᶫԊᴆḤ ȂCortexÈ-M33ῤ ῃ Ҭ ̂WFĨ̆
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Ԋᴆ̂WFẼ Ԋᴆ̂SEṼ Ȃפ ῤ ѿҩ Ҭ └ ̂WIC̃̆

ץ NVIC͂ ⱳ ᵞ ̆ WIC ≢Ҭ Ԋᴆץ ∞

ᴨᾢ Ȃ ֓ Ԋᴆ ̆ᶛ ѿҩ I/O RTC ꜚᵬ̆

EXTI ҩ Ȃ 

ᴆ  

ᴆ ῤ Ḥ Ȃ ᴆ Ҋ ᶏ ⱳ  ̔

1. SYSCFG Ҭ EXTI ̕ 

2. EXTI_RTEN EXTI_FTENץᶏ ҉ Ҋ

̂ ᴆ RTENxFTENxβץ ҉ Ҋ

̃̕  

3. EXTI_INTENEXTI_EVENᵝ̆ᶏ Ҭ Ԋᴆ̕ 

4. EXTI ҉ ̆ ֓ ҉ ⌠ ̆ᶏ

Ҭ Ԋᴆ Ȃ ҹҬ ̆↕ PDβ ┴ 1̕ ҹԊᴆ

̆↕ PDβ Ҍ 1Ȃ ᴆ Ҭ Ԋᴆ PDxβȂ 

ᴆ  

Ҋ ᴆӞ ץ EXTIҬ Ԋᴆ̔ 

1. EXTI_INTENEXTI_EVENᵝᶏ Ҭ Ԋᴆ̕ 

EXTI_SWIEV SWIEVxᵝ̆ᶏ Ҭ Ԋᴆ Ȃ ҹҬ

̆↕ PDβ ┴ 1̕ ҹԊᴆ ̆↕ PDβ Ҍ 1Ȃ ᴆ

Ҭ Ԋᴆ PDxβȂ 

6-3. EXTI  

EXTI   

0 PA0 / PB0 / PC0 / PD0 / PE0 / PF0 

1 PA1 / PB1 / PC1 / PD1 / PE1 / PF1 

2 PA2 / PB2 / PC2 / PD2 / PE2 / PF2 

3 PA3 / PB3 / PC3 / PD3 / PE3 / PF3 

4 PA4 / PB4 / PC4 / PD4 / PE4 / PF4 

5 PA5 / PB5 / PC5 / PD5 / PE5 / PF5 

6 PA6 / PB6 / PC6 / PD6 / PE6 / PF6 

7 PA7 / PB7 / PC7 / PD7 / PE7 / PF7 

8 PA8 / PB8 / PC8 / PD8 / PE8 

9 PA9 / PB9 / PC9 / PD9 / PE9 

10 PA10 / PB10 / PC10 / PD10 / PE10 

11 PA11 / PB11 / PC11 / PD11 / PE11 

12 PA12 / PB12 / PC12 / PD12 / PE12 

13 PA13 / PB13 / PC13 / PD13 / PE13 

14 PA14 / PB14 / PC14 / PD14 / PE14 

15 PA15 / PB15 / PC15 / PD15 / PE15 
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EXTI   

16 LVD 

17 RTC  

18 CAN0 

19 CAN1 

20 CMP ₮ 

21 USART0  

22 USART1  

23 USART2  

24  
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6.6. EXTI  

EXTI ̔0x4001 0400 

6.6.1. Ҭ ᶏ ̂EXTI_INTEÑ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  INTEN24 INTEN23 INTEN22 INTEN21 INTEN20 INTEN19 INTEN18 INTEN17 INTEN16 

 rw rw rw rw rw rw rw rw rw 

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

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

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

 

ᵝ/ᵝ     

31:25 Ḡ  Ḡ ᵝṿȂ 

24:0 INTENx Ҭ ᶏ ᵝ x̂x = 0é24̃ 

0̔ x Ҭ  

1̔ x Ҭ ᶏ  

6.6.2. Ԋᴆᶏ ̂EXTI_EVEÑ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  EVEN24 EVEN23 EVEN22 EVEN21 EVEN20 EVEN19 EVEN18 EVEN17 EVEN16 

 rw rw rw rw rw rw rw rw rw 

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

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

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

 

ᵝ/ᵝ    

31:25 Ḡ  Ḡ ᵝṿȂ 

24:0 EVENx Ԋᴆᶏ ᵝ x̂x = 0é24̃ 

0̔ x Ԋᴆ  

1̔ x Ԋᴆ ᶏ  
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6.6.3. ҉ ᶏ ̂EXTI_RTEÑ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  RTEN24 RTEN23 RTEN22 RTEN21 RTEN20 RTEN19 RTEN18 RTEN17 RTEN16 

 rw rw rw rw w 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    

31:25 Ḡ  Ḡ ᵝṿ 

24:0 RTENx ҉ ᶏ x̂x = 0é24̃ 

0̔ x ҉  

1̔ x ҉ ̂Ҭ /Ԋᴆ ̃ 

6.6.4. Ҋ ᶏ ̂EXTI_FTEÑ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  FTEN24 FTEN23 FTEN12 FTEN21 FTEN20 FTEN19 FTEN18 FTEN17 FTEN16 

 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 

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    

31:25 Ḡ  Ḡ ᵝṿ 

24:0 FTENx Ҋ ᶏ x̂x = 0é24̃Ȃ 

0̔ x Ҋ  

1̔ x Ҋ ̂Ҭ /Ԋᴆ ̃ 

6.6.5. ᴆҬ Ԋᴆ ̂EXTI_SWIEṼ 

Ẓ ̔0x10 

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  SWIEV24 SWIEV23 SWIEV22 SWIEV21 SWIEV20 SWIEV19 SWIEV18 SWIEV17 SWIEV16 

 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 

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     

31:25 Ḡ  Ḡ ᵝṿȂ 

24:0 SWIEVx Ҭ /Ԋᴆ ᴆ x̂x = 0é24̃ 

0̔ EXTI x ᴆҬ /Ԋᴆ  

1̔ EXTI x ᴆҬ /Ԋᴆ  

6.6.6. ̂EXTI_PD̃ 

Ẓ ̔0x14 

ᵝṿ̔0xXXXX XXXX X ӈ 

̂32ᵝ̃ Ȃ 

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

Ḡ  PD24 PD23 PD12 PD21 PD20 PD19 PD18 PD17 PD16 

 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 

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

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

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    

31:25 Ḡ  Ḡ ᵝṿ 

24:0 PDx Ҭ x̂x = 0é24̃ 

0̔EXTI x  

1̔EXTI x  

֓ᵝΏ 1̆ ῒ 0Ȃ 
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7. └ ̂TRIGSEL̃ 

 ׃ .7.1

└ ̂TRIGSEL̃ ᴆ ҹ̆ ῀Ḥ ȂTRIGSEL

ᶫԅ └̆ ҹץ Ҍ ῀Ȃ 

ᶏ TRIGSEL̆ ҩ ץ 4 TRIGSEL ₮ᵬҹ ῀Ḥ Ȃ

TRIGSEL ₮ Ҍ׆ץ TRIGSEL ῀Ḥ Ҭ Ȃ 

7.2. Һ  

Â Ҍ ῀̕ 

Â ҩ Ғ Ḥ ̕ 

Â 4 ₮⌠ ̕ 

Â └ ῀Ḥ ԍ ῀ ₮̕ 

Â └ ₮Ḥ ₮⌠ ₮ ⌠ ῀Ȃ 

7.3. ⱳ  

ΐ Ғ TRIGSEL ̆ ҹ Ҍ ῀ Ȃ

ҩTRIGSEL ץ 4 ₮̆ ֓ ₮ ⌠ ῀Ȃ ₮ ׆

Ҍ ῀ Ҭ Ȃ 

7-1. TRIGSELҺ ᶛ ԅTRIGSEL Һ Ȃ 
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7-1. TRIGSELҺ ᶛ 

_x

῀0

῀1

῀127

0

1

...

127

LKINSELx

₮3

₮2

₮1

₮0

 

7.4. ῤ  

TRIGSEL ᾛ ᴆ ҹ ῀Ȃ 7-1. ῀ᵝ ₮ԅ ῀

ᵝ ṿ ῀ Ȃ 

7-1. ῀ᵝ  

ᵝ  ᵝ ṿ ῀  

INSELx 

0x00 0 

0x01 1 

0x02 TRIGSEL_IN0 

0x03 TRIGSEL_IN1 

0x04 TRIGSEL_IN2 

0x05 TRIGSEL_IN3 

0x06 TRIGSEL_IN4 

0x07 TRIGSEL_IN5 

0x08 TRIGSEL_IN6 

0x09 TRIGSEL_IN7 

0x0a TRIGSEL_IN8 

0x0b TRIGSEL_IN9 

0x0c TRIGSEL_IN10 

0x0d TRIGSEL_IN11 

0x0e CMP_OUT 

0x0f Ḡ  



                                                            GD32E502xxΎ 

144 
 

ᵝ  ᵝ ṿ ῀  

0x10 LXTAL_TRG 

0x11 TIMER1_CH0 

0x12 TIMER1_CH1 

0x13 TIMER1_CH2 

0x14 TIMER1_CH3 

0x15 TIMER1_TRGO 

0x16 TIMER0_CH0 

0x17 TIMER0_CH1 

0x18 TIMER0_CH2 

0x19 TIMER0_CH3 

0x1a TIMER0_MCH0 

0x1b TIMER0_MCH1 

0x1c TIMER0_MCH2 

0x1d TIMER0_MCH3 

0x1e TIMER0_TRGO 

0x1f TIMER7_CH0 

0x20 TIMER7_CH1 

0x21 TIMER7_CH2 

0x22 TIMER7_CH3 

0x23 TIMER7_MCH0 

0x24 TIMER7_MCH1 

0x25 TIMER7_MCH2 

0x26 TIMER7_MCH3 

0x27 TIMER7_TRGO 

0x28 TIMER19_CH0 

0x29 TIMER19_CH1 

0x2a TIMER19_CH2 

0x2b TIMER19_CH3 

0x2c TIMER19_MCH0 

0x2d TIMER19_MCH1 

0x2e TIMER19_MCH2 

0x2f TIMER19_MCH3 

0x30 TIMER19_TRGO 

0x31 TIMER20_CH0 

0x32 TIMER20_CH1 

0x33 TIMER20_CH2 

0x34 TIMER20_CH3 

0x35 TIMER20_MCH0 

0x36 TIMER20_MCH1 

0x37 TIMER20_MCH2 

0x38 TIMER20_MCH3 
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ᵝ  ᵝ ṿ ῀  

0x39 TIMER20_TRGO 

0x3a TIMER5_TRGO 

0x3b TIMER6_TRGO 

0x3c MFCOM_TRIG0 

0x3d MFCOM_TRIG1 

0x3e MFCOM_TRIG2 

0x3f MFCOM_TRIG3 

0x40 RTC_Alarm 

0x41 RTC_Second 

0x42 TRIGSEL_IN12 

0x43 TRIGSEL_IN13 

0x44~0x7f Ḡ  

7-2. TRIGSEL ῀ ₮ ῏ ̆ ԅTRIGSEL͂ ₮ӊ ῏ Ȃ

TRIGSEL INSELx[6:0]ᵝ ̆ ץ TRIGSEL₮ ѿҩ ῀

Ȃ ҩTRIGSEL 4 ₮̆ ֓ ₮ ⌠ Ȃ 

7-2. TRIGSEL ῀ ₮ ῏  

  TRIGSEL  TRIGSEL ₮  

1ôb0 

INSELx[6:0] 

TRIGSEL_EXOUT0 

output0 

output1 

output2 

output3 

TRIGSEL_OUT0 

TRIGSEL_OUT1 

TRIGSEL_OUT2 

TRIGSEL_OUT3 

1ôb1 

TRIGSEL_IN0 

TRIGSEL_IN1 

TRIGSEL_IN2 

TRIGSEL_EXOUT1 

output0 

output1 

output2 

output3 

TRIGSEL_OUT4 

TRIGSEL_OUT5 

TRIGSEL_OUT6 

TRIGSEL_OUT7 

TRIGSEL_IN3 

TRIGSEL_IN4 

TRIGSEL_IN5 

TRIGSEL_IN6 

TRIGSEL_ADC0 

output0 ADC0_RTTRG 

TRIGSEL_IN7 

TRIGSEL_IN8 

TRIGSEL_IN9 

TRIGSEL_IN10 

TRIGSEL_ADC1 

output0 ADC1_RTTRG 

TRIGSEL_IN11 

CMP_OUT 

reserved 

LXTAL_TRG 

TRIGSEL_DAC 

output0 DAC_EXTRG 

TIMER1_CH0 

TIMER1_CH1 

TIMER1_CH2 

TIMER1_CH3 TRIGSEL_TIMER0BR

KIN 

output0 

output1 

TIMER0_BRKIN0 

TIMER0_BRKIN1 TIMER1_TRGO 
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  TRIGSEL  TRIGSEL ₮  

TIMER0_CH0 output2 

output3 

TIMER0_BRKIN2 

TIMER0_BRKIN3 TIMER0_CH1 

TIMER0_CH2 

TRIGSEL_TIMER7BR

KIN 

output0 

output1 

output2 

output3 

TIMER7_BRKIN0 

TIMER7_BRKIN1 

TIMER7_BRKIN2 

TIMER7_BRKIN3 

TIMER0_CH3 

TIMER0_MCH0 

TIMER0_MCH1 

TIMER0_MCH2 

TRIGSEL_TIMER19B

RKIN 

output0 

output1 

output2 

output3 

TIMER19_BRKIN0 

TIMER19_BRKIN1 

TIMER19_BRKIN2 

TIMER19_BRKIN3 

TIMER0_MCH3 

TIMER0_TRGO 

TIMER7_CH0 

TIMER7_CH1 

TRIGSEL_TIMER20B

RKIN 

output0 

output1 

output2 

output3 

TIMER20_BRKIN0 

TIMER20_BRKIN1 

TIMER20_BRKIN2 

TIMER20_BRKIN3 

TIMER7_CH2 

TIMER7_CH3 

TIMER7_MCH0 

TIMER7_MCH1 

TRIGSEL_MFCOM 

output0 

output1 

output2 

output3 

MFCOM_TRG_TIMER0 

MFCOM_TRG_TIMER1 

MFCOM_TRG_TIMER2 

MFCOM_TRG_TIMER3 

TIMER7_MCH2 

TIMER7_MCH3 

TIMER7_TRGO 

TIMER19_CH0 

TRIGSEL_CAN0 

output0 CAN0_EX_TIME_TICK 

TIMER19_CH1 

TIMER19_CH2 

TIMER19_CH3 

TIMER19_MCH0 

TRIGSEL_CAN1 

output0 CAN1_EX_TIME_TICK 

TIMER19_MCH1 

TIMER19_MCH2 

TIMER19_MCH3 

TIMER19_TRGO 

TRIGSEL_TIMER0IN 

output0 

output1 

output2 

output3 

TIMER0_ITI0 

TIMER0_ITI1 

TIMER0_ITI2 

TIMER0_ITI3 

TIMER20_CH0 

TIMER20_CH1 

TIMER20_CH2 

TIMER20_CH3 

TRIGSEL_TIMER7IN 

output0 

output1 

output2 

output3 

TIMER7_ITI0 

TIMER7_ITI1 

TIMER7_ITI2 

TIMER7_ITI3 

TIMER20_MCH0 

TIMER20_MCH1 

TIMER20_MCH2 

TIMER20_MCH3 

TRIGSEL_TIMER19IN 

output0 

output1 

output2 

output3 

TIMER19_ITI0 

TIMER19_ITI1 

TIMER19_ITI2 

TIMER19_ITI3 

TIMER20_TRGO 

TIMER5_TRGO 

TIMER6_TRGO 

MFCOM_TRIG0 

TRIGSEL_TIMER20IN 

output0 

output1 

output2 

TIMER20_ITI0 

TIMER20_ITI1 

TIMER20_ITI2 

MFCOM_TRIG1 

MFCOM_TRIG2 



                                                            GD32E502xxΎ 

147 
 

  TRIGSEL  TRIGSEL ₮  

MFCOM_TRIG3 output3 TIMER20_ITI3 

RTC_Alarm 

TRIGSEL_TIMER1IN 

output0 

output1 

output2 

output3 

TIMER1_ITI0 

TIMER1_ITI1 

TIMER1_ITI2 

TIMER1_ITI3 

RTC_Second 

TRIGSEL_IN12 

TRIGSEL_IN13 

̔ ԅTIMERx_ITIx TIMERx_BRKINx ̆ῒז ₮ ץ ῀ᵬҹ

ȂTIMERx_ITIx CMP_OUT L̆XTAL_TRG ῒ̆ז CHx/MCHxḤ ױ

Ḥ ᵬҹ ȂTIMERx_BRKINx Ḥ ᵬҹ Ḥ Ȃ ҹ

TIMERx_ITIx TIMERx_BRKINx ₮ ԅ ῀ ̆ῒ ₮ └ ҹ0Ȃ 

῀ INSELx[6:0]ᵝ ṿ ҹ 0 ̆TRIGSEL ῀ ҹᵞ ̕ ҹ 1

̆TRIGSEL ῀ ҹ Ȃ 
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7.5. TRIGSEL  

TRIGSEL ̔0x4001 8400 

7.5.1. EXTOUT0 ̂TRIGSEL_EXTOUT0̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

LK INSEL3[6:0] Ḡ  INSEL2[6:0] 

rs rw  rw 

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

Ḡ  INSEL1[6:0] Ḡ  INSEL0[6:0] 

 rw  rw 

 

ᵝ/ᵝ    

31 LK TRIGSEL ᵝ 

ᵝ ᴆ ᵝ̆ ᵝ Ȃ ᵝ ᵝ ̆TRIGSEL_EXTOUT0 Ҍ

ḱ Ȃ 

0̔TRIGSEL_EXTOUT0 Ώ  

1̔TRIGSEL_EXTOUT0  

30:24 INSEL3[6:0] ₮ 3 ῀  

֓ᵝ ⌠ ₮ 3 ῀Ḥ ̆ ₮ 3 ᵬҹ ₮ 3 Ḥ Ȃ

῏ԍΐᵣ 7-1. ῀ᵝ Ȃ 

23 Ḡ  Ḡ ᵝṿȂ 

22:16 INSEL2[6:0] ₮ 2 ῀  

֓ᵝ ⌠ ₮ 2 ῀Ḥ ̆ ₮ 2 ᵬҹ ₮ 2 Ḥ Ȃ

῏ԍΐᵣ 7-1. ῀ᵝ Ȃ 

15 Ḡ  Ḡ ᵝṿȂ 

14:8 INSEL1[6:0] ₮ 1 ῀  

֓ᵝ ⌠ ₮ 1 ῀Ḥ ̆ ₮ 1 ᵬҹ ₮ 1 Ḥ Ȃ

῏ԍΐᵣ 7-1. ῀ᵝ Ȃ 

7 Ḡ  Ḡ ᵝṿȂ 

6:0 INSEL0[6:0] ₮ 0 ῀  

֓ᵝ ⌠ ₮ 0 ῀Ḥ ̆ ₮ 0 ᵬҹ ₮ 0 Ḥ Ȃ

῏ԍΐᵣ 7-1. ῀ᵝ Ȃ 
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7.5.2. EXTOUT1 ̂TRIGSEL_EXTOUT1̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

LK INSEL3[6:0] Ḡ  INSEL2[6:0] 

rs rw  rw 

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

Ḡ  INSEL1[6:0] Ḡ  INSEL0[6:0] 

 rw  rw 

 

ᵝ/ᵝ    

31 LK TRIGSEL ᵝ 

ᵝ ᴆ ᵝ̆ ᵝ Ȃ ᵝ ᵝ ̆TRIGSEL_EXTOUT1 Ҍ

ḱ Ȃ 

0̔TRIGSEL_EXTOUT1 Ώ 

1̔TRIGSEL_EXTOUT1  

30:24 INSEL3[6:0] ₮ 3 ῀  

֓ᵝ ⌠ ₮ 3 ῀Ḥ ̆ ₮ 3 ᵬҹ ₮ 7 Ḥ Ȃ

῏ԍΐᵣ 7-1. ῀ᵝ Ȃ 

23 Ḡ  Ḡ ᵝṿȂ 

22:16 INSEL2[6:0] ₮ 2 ῀  

֓ᵝ ⌠ ₮ 2 ῀Ḥ ̆ ₮ 2 ᵬҹ ₮ 6 Ḥ Ȃ

῏ԍΐᵣ 7-1. ῀ᵝ Ȃ 

15 Ḡ  Ḡ ᵝṿȂ 

14:8 INSEL1[6:0] ₮ 1 ῀  

֓ᵝ ⌠ ₮ 1 ῀Ḥ ̆ ₮ 1 ᵬҹ ₮ 5 Ḥ Ȃ

῏ԍΐᵣ 7-1. ῀ᵝ Ȃ 

7 Ḡ  Ḡ ᵝṿȂ 

6:0 INSEL0[6:0] ₮ 0 ῀  

֓ᵝ ₮ 0 ῀Ḥ ̆ ₮ 0ᵬҹ ₮ 4 Ḥ Ȃ

῏ԍΐᵣ 7-1. ῀ᵝ Ȃ 

7.5.3. ADC0 ̂TRIGSEL_ADC0̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 1E16 
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̂32ᵝ̃ Ȃ 

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

LK Ḡ  

rs  

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

Ḡ   INSEL0[6:0] 

 rw 

 

ᵝ/ᵝ    

31 LK TRIGSEL ᵝ 

ᵝ ᴆ ᵝ̆ ᵝ Ȃ ᵝ ᵝ ̆TRIGSEL_ADC0 Ҍ ḱ

Ȃ 

0̔TRIGSEL_ADC0 Ώ 

1̔TRIGSEL_ADC0  

30:7 Ḡ  Ḡ ᵝṿȂ 

6:0 INSEL0[6:0] ₮ 0 ῀  

֓ᵝ ⌠ ₮ 0 ῀Ḥ ̆ ₮ 0ᵬҹ ADC0_RTTRĜADC0

̃ Ȃ῏ԍΐᵣ 7-1. ῀ᵝ Ȃ 

7.5.4. ADC1 ̂TRIGSEL_ADC1̃ 

Ẓ ̔0xC 

ᵝṿ̔0x0000 1E16 

̂32ᵝ̃ Ȃ 

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

LK Ḡ  

rs  

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

Ḡ  INSEL0[6:0] 

 rw 

 

ᵝ/ᵝ    

31 LK TRIGSEL ᵝ 

ᵝ ᴆ ᵝ̆ ᵝ Ȃ ᵝ ᵝ ̆TRIGSEL_ADC1 Ҍ ḱ

Ȃ 

0̔TRIGSEL_ADC1 Ώ 

1̔TRIGSEL_ADC1  

30:7 Ḡ  Ḡ ᵝṿȂ 

6:0 INSEL0[6:0] ₮ 1 ῀  

֓ᵝ ⌠ ₮ 0 ῀Ḥ ̆ ₮ 0ᵬҹ ADC1_REGTRĜ ADC1
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̃ Ȃ῏ԍΐᵣ 7-1. ῀ᵝ Ȃ 

7.5.5. DAC ̂TRIGSEL_DAC̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0015 

ᵝ̂32ᵝ̃ Ȃ 

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

LK Ḡ  

rs  

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

Ḡ  INSEL0[6:0] 

 rw 

 

ᵝ/ᵝ    

31 LK TRIGSEL ᵝ 

ᵝ ᴆ ᵝ̆ ᵝ Ȃ ᵝ ᵝ ̆TRIGSEL_ DAC Ҍ ḱ

Ȃ 

0̔TRIGSEL_DAC Ώ 

1̔TRIGSEL_DAC └  

30:7 Ḡ  Ḡ ᵝṿȂ 

6:0 INSEL0[6:0] ₮ 0 ῀  

֓ᵝ ⌠ ₮ 0 ῀Ḥ ̆ ₮ 0ᵬҹ DAC_REGTRĜDAC

̃ Ȃ῏ԍΐᵣ 7-1. ῀ᵝ Ȃ 

7.5.6. TIMER0_ITI ̂TRIGSEL_TIMER0IÑ 

Ẓ ̔0x14 

ᵝṿ̔0x2727 2727 

̂32ᵝ̃ Ȃ 

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

LK INSEL3[6:0] Ḡ  INSEL2[6:0] 

rs rw  rw 

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

Ḡ  INSEL1[6:0] Ḡ  INSEL0[6:0] 

 rw  rw 

 

ᵝ/ᵝ    

31 LK TRIGSEL ᵝ 

ᵝ ᴆ ᵝ̆ ᵝ Ȃ ᵝ ᵝ ̆TRIGSEL_TIMER0IN Ҍ
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ḱ Ȃ 

0̔TRIGSEL_TIMER0IN Ώ 

1̔TRIGSEL_TIMER0IN  

30:24 INSEL3[6:0] ₮ 3 ῀  

֓ᵝ ⌠ ₮ 3 ῀Ḥ ̆ ₮ 3 ᵬҹ TIMER0_ITI3

Ȃ῏ԍΐᵣ 7-1. ῀ᵝ Ȃ 

23 Ḡ  Ḡ ᵝṿȂ 

22:16 INSEL2[6:0] ₮ 2 ῀  

֓ᵝ ⌠ ₮ 2 ῀Ḥ ̆ ₮ 2 ᵬҹ TIMER0_ITI2

Ȃ῏ԍΐᵣ 7-1. ῀ᵝ Ȃ 

15 Ḡ  Ḡ ᵝṿȂ 

14:8 INSEL1[6:0] ₮ 1 ῀  

֓ᵝ ⌠ ₮ 1 ῀Ḥ ̆ ₮ 1 ᵬҹ TIMER0_ITI1

Ȃ῏ԍΐᵣ 7-1. ῀ᵝ Ȃ 

7 Ḡ  Ḡ ᵝṿȂ 

6:0 INSEL0[6:0] ₮ 0 ῀  

֓ᵝ ⌠ ₮ 0 ῀Ḥ ̆ ₮ 0 ᵬҹ TIMER0_ITI0

Ȃ῏ԍΐᵣ 7-1. ῀ᵝ Ȃ 

7.5.7. TIMER0_BRKIN ̂TRIGSEL_TIMER0BRKIÑ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

LK INSEL3[6:0] Ḡ  INSEL2[6:0] 

rs rw  rw 

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

Ḡ  INSEL1[6:0] Ḡ  INSEL0[6:0] 

 rw  rw 

 

ᵝ/ᵝ    

31 LK TRIGSEL ᵝ 

ᵝ ᴆ ᵝ̆ ᵝ Ȃ ᵝ ᵝ ̆TRIGSEL_TIMER0BRKIN

Ҍ ḱ Ȃ 

0̔TRIGSEL_TIMER0BRKIN Ώ 

1̔TRIGSEL_TIMER0BRKIN  

30:24 INSEL3[6:0] ₮ 3 ῀  
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֓ᵝ ⌠ ₮ 3 ῀Ḥ ̆ ₮ 3ᵬҹ TIMER0_BRINK3

Ȃ῏ԍΐᵣ 7-1. ῀ᵝ Ȃ 

23 Ḡ  Ḡ ᵝṿȂ 

22:16 INSEL2[6:0] ₮ 2 ῀  

֓ᵝ ⌠ ₮ 2 ῀Ḥ ̆ ₮ 2ᵬҹ TIMER0_BRINK2

Ȃ῏ԍΐᵣ 7-1. ῀ᵝ Ȃ 

15 Ḡ  Ḡ ᵝṿȂ 

14:8 INSEL1[6:0] ₮ 1 ῀  

֓ᵝ ⌠ ₮ 1 ῀Ḥ ̆ ₮ 1ᵬҹ TIMER0_BRINK1

Ȃ῏ԍΐᵣ 7-1. ῀ᵝ Ȃ 

7 Ḡ  Ḡ ᵝṿȂ 

6:0 INSEL0[6:0] ₮ 0 ῀  

֓ᵝ ⌠ ₮ 0 ῀Ḥ ̆ ₮ 0ᵬҹ TIMER0_BRINK0

Ȃ῏ԍΐᵣ 7-1. ῀ᵝ Ȃ 

7.5.8. TIMER7_ITI ̂TRIGSEL_TIMER7IÑ 

Ẓ ̔0x1C 

ᵝṿ̔0x3030 3030 

̂32ᵝ̃ Ȃ 

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

LK INSEL3[6:0] Ḡ  INSEL2[6:0] 

rs rw  rw 

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

Ḡ  INSEL1[6:0] Ḡ  INSEL0[6:0] 

 rw  rw 

 

ᵝ/ᵝ    

31 LK TRIGSEL ᵝ 

ᵝ ᴆ ᵝ̆ ᵝ Ȃ ᵝ ᵝ ̆TRIGSEL_TIMER7IN Ҍ

ḱ Ȃ 

0̔TRIGSEL_TIMER7IN Ώ 

1̔TRIGSEL_TIMER7IN  

30:24 INSEL3[6:0] ₮ 3 ῀  

֓ᵝ ⌠ ₮ 3 ῀Ḥ ̆ ₮ 3 ᵬҹ TIMER7_ITI3

Ȃ῏ԍΐᵣ 7-1. ῀ᵝ Ȃ 

23 Ḡ  Ḡ ᵝṿȂ 

22:16 INSEL2[6:0] ₮ 2 ῀  
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֓ᵝ ⌠ ₮ 2 ῀Ḥ ̆ ₮ 2 ᵬҹ TIMER7_ITI2

Ȃ῏ԍΐᵣ 7-1. ῀ᵝ Ȃ 

15 Ḡ  Ḡ ᵝṿȂ 

14:8 INSEL1[6:0] ₮ 1 ῀  

֓ᵝ ⌠ ₮ 1 ῀Ḥ ̆ ₮ 1 ᵬҹ TIMER7_ITI1

Ȃ῏ԍΐᵣ 7-1. ῀ᵝ Ȃ 

7 Ḡ  Ḡ ᵝṿȂ 

6:0 INSEL0[6:0] ₮ 0 ῀  

֓ᵝ ⌠ ₮ 0 ῀Ḥ ̆ ₮ 0 ᵬҹ TIMER7_ITI0

Ȃ῏ԍΐᵣ 7-1. ῀ᵝ Ȃ 

7.5.9. TIMER7_BRKIN ̂TRIGSEL_TIMER7BRKIÑ 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

LK INSEL3[6:0] Ḡ  INSEL2[6:0] 

rs rw  rw 

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

Ḡ  INSEL1[6:0] Ḡ  INSEL0[6:0] 

 rw  rw 

 

ᵝ/ᵝ    

31 LK TRIGSEL ᵝ 

ᵝ ᴆ ᵝ̆ ᵝ Ȃ ᵝ ᵝ ̆TRIGSEL_TIMER7BRKIN

Ҍ ḱ Ȃ 

0̔TRIGSEL_TIMER7BRKIN Ώ 

1̔TRIGSEL_TIMER7BRKIN  

30:24 INSEL3[6:0] ₮ 3 ῀  

֓ᵝ ⌠ ₮ 3 ῀Ḥ ̆ ₮ 3ᵬҹ TIMER7_BRKIN3

Ȃ῏ԍΐᵣ 7-1. ῀ᵝ Ȃ 

23 Ḡ  Ḡ ᵝṿȂ 

22:16 INSEL2[6:0] ₮ 2 ῀  

֓ᵝ ⌠ ₮ 2 ῀Ḥ ̆ ₮ 2ᵬҹ TIMER7_BRKIN2

Ȃ῏ԍΐᵣ 7-1. ῀ᵝ Ȃ 

15 Ḡ  Ḡ ᵝṿȂ 

14:8 INSEL1[6:0] ₮ 1 ῀  
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֓ᵝ ⌠ ₮ 1 ῀Ḥ ̆ ₮ 1ᵬҹ TIMER7_BRKIN1

Ȃ῏ԍΐᵣ 7-1. ῀ᵝ Ȃ 

7 Ḡ  Ḡ ᵝṿȂ 

6:0 INSEL0[6:0] ₮ 0 ῀  

֓ᵝ ⌠ ₮ 0 ῀Ḥ ̆ ₮ 0ᵬҹ TIMER7_BRKIN0

Ȃ῏ԍΐᵣ 7-1. ῀ᵝ Ȃ 

7.5.10. TIMER19_ITI ̂TRIGSEL_TIMER19IÑ 

Ẓ ̔0x24 

ᵝṿ̔0x3939 3939 

̂32ᵝ̃ Ȃ 

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

LK INSEL3[6:0] Ḡ  INSEL2[6:0] 

rs rw  rw 

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

Ḡ  INSEL1[6:0] Ḡ  INSEL0[6:0] 

 rw  rw 

 

ᵝ/ᵝ    

31 LK TRIGSEL ᵝ 

ᵝ ᴆ ᵝ̆ ᵝ Ȃ ᵝ ᵝ T̆RIGSEL_TIMER19IN Ҍ

ḱ Ȃ 

0̔TRIGSEL_TIMER19IN Ώ 

1̔TRIGSEL_TIMER19IN  

30:24 INSEL3[6:0] ₮ 3 ῀  

֓ᵝ ⌠ ₮ 3 ῀Ḥ ̆ ₮ 3 ᵬҹ TIMER19_ITI3

Ȃ῏ԍΐᵣ 7-1. ῀ᵝ Ȃ 

23 Ḡ  Ḡ ᵝṿȂ 

22:16 INSEL2[6:0] ₮ 2 ῀  

֓ᵝ ⌠ ₮ 2 ῀Ḥ ̆ ₮ 2 ᵬҹ TIMER19_ITI2

Ȃ῏ԍΐᵣ 7-1. ῀ᵝ Ȃ 

15 Ḡ  Ḡ ᵝṿȂ 

14:8 INSEL1[6:0] ₮ 1 ῀  

֓ᵝ ⌠ ₮ 1 ῀Ḥ ̆ ₮ 1 ᵬҹ TIMER19_ITI1

Ȃ῏ԍΐᵣ 7-1. ῀ᵝ Ȃ 

7 Ḡ  Ḡ ᵝṿȂ 

6:0 INSEL0[6:0] ₮ 0 ῀  
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֓ᵝ ⌠ ₮ 0 ῀Ḥ ̆ ₮ 0 ᵬҹ TIMER19_ITI0

Ȃ῏ԍΐᵣ 7-1. ῀ᵝ Ȃ 

7.5.11. TIMER19_BRKIN ̂TRIGSEL_TIMER19BRKIÑ 

Ẓ ̔0x28 

ᵝṿ̔0x3939 3939 

̂32ᵝ̃ Ȃ 

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

LK INSEL3[6:0] Ḡ  INSEL2[6:0] 

rs rw  rw 

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

Ḡ  INSEL1[6:0] Ḡ  INSEL0[6:0] 

 rw  rw 

 

ᵝ/ᵝ    

31 LK TRIGSEL ᵝ 

ᵝ ᴆ ᵝ̆ ᵝ Ȃ ᵝ ᵝ T̆RIGSEL_TIMER19BRKIN

Ҍ ḱ Ȃ 

0̔TRIGSEL_TIMER19BRKIN Ώ 

1̔TRIGSEL_TIMER19BRKIN  

30:24 INSEL3[6:0] ₮ 3 ῀  

֓ᵝ ⌠ ₮ 3 ῀Ḥ ̆ ₮ 3 ᵬҹ TIMER19_BRKIN3

Ȃ῏ԍΐᵣ 7-1. ῀ᵝ Ȃ 

23 Ḡ  Ḡ ᵝṿȂ 

22:16 INSEL2[6:0] ₮ 2 ῀  

֓ᵝ ⌠ ₮ 2 ῀Ḥ ̆ ₮ 2 ᵬҹ TIMER19_BRKIN2

Ȃ῏ԍΐᵣ 7-1. ῀ᵝ Ȃ 

15 Ḡ  Ḡ ᵝṿȂ 

14:8 INSEL1[6:0] ₮ 1 ῀  

֓ᵝ ⌠ ₮ 1 ῀Ḥ ̆ ₮ 1 ᵬҹ TIMER19_BRKIN1

Ȃ῏ԍΐᵣ 7-1. ῀ᵝ Ȃ 

7 Ḡ  Ḡ ᵝṿȂ 

6:0 INSEL0[6:0] ₮ 0 ῀  

֓ᵝ ⌠ ₮ 0 ῀Ḥ ̆ ₮ 0 ᵬҹ TIMER19_BRKIN0

Ȃ῏ԍΐᵣ 7-1. ῀ᵝ Ȃ 
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7.5.12. TIMER20_ITI ̂TRIGSEL_TIMER20IÑ 

Ẓ ̔0x2C 

ᵝṿ̔0x1515 1515 

̂32ᵝ̃ Ȃ 

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

LK INSEL3[6:0] Ḡ  INSEL2[6:0] 

rs rw  rw 

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

Ḡ  INSEL1[6:0] Ḡ  INSEL0[6:0] 

 rw  rw 

 

ᵝ/ᵝ    

31 LK TRIGSEL ᵝ 

ᵝ ᴆ ᵝ̆ ᵝ Ȃ ᵝ ᵝ T̆RIGSEL_TIMER20IN Ҍ

ḱ Ȃ 

0̔TRIGSEL_TIMER20IN Ώ 

1̔TRIGSEL_TIMER20IN  

30:24 INSEL3[6:0] ₮ 3 ῀  

֓ᵝ ⌠ ₮ 3 ῀Ḥ ̆ ₮ 3 ᵬҹ TIMER20_ITI3

Ȃ῏ԍΐᵣ 7-1. ῀ᵝ Ȃ 

23 Ḡ  Ḡ ᵝṿȂ 

22:16 INSEL2[6:0] ₮ 2 ῀  

֓ᵝ ⌠ ₮ 2 ῀Ḥ ̆ ₮ 2 ᵬҹ TIMER20_ITI2

Ȃ῏ԍΐᵣ 7-1. ῀ᵝ Ȃ 

15 Ḡ  Ḡ ᵝṿȂ 

14:8 INSEL1[6:0] ₮ 1 ῀  

֓ᵝ ⌠ ₮ 1 ῀Ḥ ̆ ₮ 1 ᵬҹ TIMER20_ITI1

Ȃ῏ԍΐᵣ 7-1. ῀ᵝ Ȃ 

7 Ḡ  Ḡ ᵝṿȂ 

6:0 INSEL0[6:0] ₮ 0 ῀  

֓ᵝ ⌠ ₮ 0 ῀Ḥ ̆ ₮ 0 ᵬҹ TIMER20_ITI0

Ȃ῏ԍΐᵣ 7-1. ῀ᵝ Ȃ 

7.5.13. TIMER20_BRKIN└ ̂TRIGSEL_TIMER20BRKIÑ 

Ẓ ̔0x30 

ᵝṿ̔0x0000 0000 
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̂32ᵝ̃ Ȃ 

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

LK INSEL3[6:0] Ḡ  INSEL2[6:0] 

rs rw  rw 

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

Ḡ  INSEL1[6:0] Ḡ  INSEL0[6:0] 

 rw  rw 

 

ᵝ/ᵝ    

31 LK TRIGSEL ᵝ 

ᵝ ᴆ ᵝ̆ ᵝ Ȃ ᵝ ᵝ T̆RIGSEL_TIMER20BRINK

Ҍ ḱ Ȃ 

0̔TRIGSEL_TIMER20BRKIN Ώ 

1̔TRIGSEL_TIMER20BRKIN  

30:24 INSEL3[6:0] ₮ 3 ῀  

֓ᵝ ⌠ ₮ 3 ῀Ḥ ̆ ₮ 3 ᵬҹ TIMER20_BRINK3

Ȃ῏ԍΐᵣ 7-1. ῀ᵝ Ȃ 

23 Ḡ  Ḡ ᵝṿȂ 

22:16 INSEL2[6:0] ₮ 2 ῀  

֓ᵝ ⌠ ₮ 2 ῀Ḥ ̆ ₮ 2 ᵬҹ TIMER20_BRINK2

Ȃ῏ԍΐᵣ 7-1. ῀ᵝ Ȃ 

15 Ḡ  Ḡ ᵝṿȂ 

14:8 INSEL1[6:0] ₮ 1 ῀  

֓ᵝ ⌠ ₮ 1 ῀Ḥ ̆ ₮ 1 ᵬҹ TIMER20_BRINK1

Ȃ῏ԍΐᵣ 7-1. ῀ᵝ Ȃ 

7 Ḡ  Ḡ ᵝṿȂ 

6:0 INSEL0[6:0] ₮ 0 ῀  

֓ᵝ ⌠ ₮ 0 ῀Ḥ ̆ ₮ 0 ᵬҹ TIMER20_BRINK0

Ȃ῏ԍΐᵣ 7-1. ῀ᵝ Ȃ 

7.5.14. TIMER1_ITI ̂TRIGSEL_TIMER1IÑ 

Ẓ ̔0x34 

ᵝṿ̔0x1E1E 1E1E 

̂32ᵝ̃ Ȃ 

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

LK INSEL3[6:0] Ḡ  INSEL2[6:0] 

rs rw  rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
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Ḡ  INSEL1[6:0] Ḡ  INSEL0[6:0] 

 rw  rw 

 

ᵝ/ᵝ    

31 LK TRIGSEL ᵝ 

ᵝ ᴆ ᵝ̆ ᵝ Ȃ ᵝ ᵝ ̆TRIGSEL_TIMER1IN Ҍ

ḱ Ȃ 

0̔TRIGSEL_TIMER1IN Ώ 

1̔TRIGSEL_TIMER1IN  

30:24 INSEL3[6:0] ₮ 3 ῀  

֓ᵝ ⌠ ₮ 3 ῀Ḥ ̆ ₮ 3 ᵬҹ TIMER1_ITI3

Ȃ῏ԍΐᵣ 7-1. ῀ᵝ Ȃ 

23 Ḡ  Ḡ ᵝṿȂ 

22:16 INSEL2[6:0] ₮ 2 ῀  

֓ᵝ ⌠ ₮ 2 ῀Ḥ ̆ ₮ 2 ᵬҹ TIMER1_ITI2

Ȃ῏ԍΐᵣ 7-1. ῀ᵝ Ȃ 

15 Ḡ  Ḡ ᵝṿȂ 

14:8 INSEL1[6:0] ₮ 1 ῀  

֓ᵝ ⌠ ₮ 1 ῀Ḥ ̆ ₮ 1 ᵬҹ TIMER1_ITI1

Ȃ῏ԍΐᵣ 7-1. ῀ᵝ Ȃ 

7 Ḡ  Ḡ ᵝṿȂ 

6:0 INSEL0[6:0] ₮ 0 ῀  

֓ᵝ ⌠ ₮ 0 ῀Ḥ ̆ ₮ 0 ᵬҹ TIMER1_ITI0

Ȃ῏ԍΐᵣ 7-1. ῀ᵝ Ȃ 

7.5.15. MFCOM register ̂TRIGSEL_MFCOM̃ 

Ẓ ̔0x38 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

LK INSEL3[6:0] Ḡ  INSEL2[6:0] 

rs rw  rw 

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

Ḡ  INSEL1[6:0] Ḡ  INSEL0[6:0] 

 rw  rw 

 

ᵝ/ᵝ    

31 LK TRIGSEL ᵝ 
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ᵝ ᴆ ᵝ̆ ᵝ Ȃ ᵝ ᵝ ̆TRIGSEL_MFCOM Ҍ

ḱ Ȃ 

0̔TRIGSEL_MFCOM Ώ 

1̔TRIGSEL_MFCOM  

30:24 INSEL3[6:0] ₮ 3 ῀  

֓ᵝ ⌠ ₮ 3 ῀Ḥ ̆ ₮ 3ᵬҹMFCOM_TRG_TIMER3

Ȃ῏ԍΐᵣ 7-1. ῀ᵝ Ȃ 

23 Ḡ  Ḡ ᵝṿȂ 

22:16 INSEL2[6:0] ₮ 2 ῀  

֓ᵝ ⌠ ₮ 2 ῀Ḥ ̆ ₮ 2ᵬҹMFCOM_TRG_TIMER2

Ȃ῏ԍΐᵣ 7-1. ῀ᵝ Ȃ 

15 Ḡ  Ḡ ᵝṿȂ 

14:8 INSEL1[6:0] ₮ 1 ῀  

֓ᵝ ⌠ ₮ 1 ῀Ḥ ̆ ₮ 1ᵬҹMFCOM_TRG_TIMER1

Ȃ῏ԍΐᵣ 7-1. ῀ᵝ Ȃ 

7 Ḡ  Ḡ ᵝṿȂ 

6:0 INSEL0[6:0] ₮ 0 ῀  

֓ᵝ ⌠ ₮ 0 ῀Ḥ ̆ ₮ 0ᵬҹMFCOM_TRG_TIMER0

Ȃ῏ԍΐᵣ 7-1. ῀ᵝ Ȃ 

7.5.16. CAN0 ̂TRIGSEL_CAN0̃ 

Ẓ ̔0x3C 

ᵝṿ̔0x0000 003A 

̂32ᵝ̃ Ȃ 

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

LK Ḡ  

rs  

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

Ḡ  INSEL0[6:0] 

 rw 

 

ᵝ/ᵝ    

31 LK TRIGSEL ᵝ 

ᵝ ᴆ ᵝ̆ ᵝ Ȃ ᵝ ᵝ ̆TRIGSEL_CAN0 Ҍ ḱ

Ȃ 

0̔TRIGSEL_CAN0 Ώ 

1̔TRIGSEL_CAN0  
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30:7 Ḡ  Ḡ ᵝṿȂ 

6:0 INSEL0[6:0] ₮ 0 ῀  

֓ᵝ ⌠ ₮ ῀Ḥ ̆ ₮ 0ᵬҹ CAN0_EX_TIME_TICK

Ȃ῏ԍΐᵣ 7-1. ῀ᵝ Ȃ 

7.5.17. CAN1 ̂TRIGSEL_CAN1̃ 

Ẓ ̔0x40 

ᵝṿ̔0x0000 003A 

̂32ᵝ̃ Ȃ 

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

LK Ḡ  

rs  

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

Ḡ  INSEL0[6:0] 

 rw 

 

ᵝ/ᵝ    

31 LK TRIGSEL ᵝ 

ᵝ ᴆ ᵝ̆ ᵝ Ȃ ᵝ ᵝ ̆TRIGSEL_CAN1 Ҍ ḱ

Ȃ 

0̔TRIGSEL_CAN1 Ώ 

1̔TRIGSEL_CAN1  

30:7 Ḡ  Ḡ ᵝṿȂ 

6:0 INSEL0[6:0] ₮ 0 ῀  

֓ᵝ ⌠ ₮ ῀Ḥ ̆ ₮ 0ᵬҹ CAN1_EX_TIME_TICK

Ȃ῏ԍΐᵣ 7-1. ῀ᵝ Ȃ 
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8. ῀/ ₮ ̂GPIO AFIÕ 

 ׃ .8.1

88ҩ I/O ̂GPIÕ̆№≢ҹPA0 ~ PA15̆PB0 ~ PB15̆PC0 ~ PC15̆

PD0 ~ PD15̆PE0 ~ PE15̆PF0 ~ PF7Ȃ ҉ ῒ ῀/₮ⱳ Ȃ ҩ

GPIO ῏ └ ץ Ȃ ҉ GPIO Ҭ

EXTI └ Ȃ 

GPIO ῒז ⱳ ̂AFs̃ ̆ Ҋ ȂGPIO

῏ ץ ᵬ ⱳ ̆ ⱳ ῀/₮  Ȃץ

ҩ GPIO ץ ᴆ ҹ ₮̂ ȁ̃ ῀ȁ ⱳ Ȃ

ҩGPIO ץ ҹ҉ ȁҊ ҉ /Ҋ Ȃ ̆ GPIO

ΐ ꜚ ⱬȂ 

8.2. Һ  

Â ῀/₮ └̕ 

Â ῀ⱳ ᶏ └̕ 

Â ҩ ΐ ҉ /Ҋ ⱳ ̕ 

Â / ₮ᶏ └̕ 

Â ᵝ/ ᵝ ₮ᶏ ̕ 

Â Ҭ - EXTI ̕ 

Â ῀/ ₮ ̕ 

Â ⱳ ῀/ ₮ ̕ 

Â ̕ 

Â ₮ ⱳ Ȃ 

8.3. ⱳ  

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

AFⱳ Ȃ AFIO͂ / ₮ AFIOⱳ ᶏ Ȃ ҹ ₮

̂GPIO₮ AFIO₮̃ ̆ ץ GPIO₮ ̂GPIOx_OMODẼ ҹ

Ȃ ₮ ץ GPIO₮ ̂GPIOx_OSPD̃ Ȃ

ҩ ץ GPIO҉/Ҋ ̂GPIOx_PUD̃ ҹ ̂ ҉ Ҋ ̃̆ ҉

Ҋ ⱳ Ȃ 

8-1. GPIO  

PAD TYPE CTLy OMy PUDy 

GPIO 

῀ 
X 

 
00 X 

00 

҉  01 
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PAD TYPE CTLy OMy PUDy 

Ҋ  10 

GPIO 

₮ 

 

 

01 

0 

00 

҉  01 

Ҋ  10 

 

 

1 

00 

҉  01 

Ҋ  10 

AFIO 

῀ 
X 

 

10 X 

00 

҉  01 

Ҋ  10 

AFIO 

₮ 

 

 

10 

0 

00 

҉  01 

Ҋ  10 

 

 

1 

00 

҉  01 

Ҋ  10 

ANALOG X X 11 X XX 

8-1. GPIO ᵝ ҹ ‰I/O ᵝ Ȃ 

8-1. GPIO ᵝ  

Vss

 

Ώ

/Ώ

ⱳ ₮

ⱳ ῀

̂ ῀/ ₮̃

Vdd

₮ ꜚ

῀ ꜚ

ᵝ ᵬ

₮ └

I/O 

῀

ESDḠ

 

8.3.1. GPIO  

ᵝ ᵝӊ ̆ ⱳ ̆ GPIO ῀ ̆

῀ ҉ (PU)/Ҋ (PD)Ȃᵖ ᵝ ̆JTGA/ұ ҹ ῀ PU/PD Ȃ 

PB7̔JTDIҹPU҉  
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PB8̔JTCK/SWCLKҹPDҊ  

PB9̔JTMS/SWDIOҹPU҉  

PB3̔NJTRSTҹPU҉  

PB4̔JTDOҹ ₮  

GPIO ץ ҹ ῀ ₮Ȃ ғ GPIO ѿҩῤ ҉ Ҋ ץ

Ȃ GPIO ҹ ῀ ̆ ҉ ҩAHB ᴪ

⌠ ῀ ̂GPIOx_ISTAT̃Ȃ 

GPIO ҹ ₮ ̆ ץ ₮ ₮ ꜚ ̔

Ȃ ₮ └ ̂GPIOx_OCTL̃ ṿ ᴪ׆ I/O ҉ ₮Ȃ 

GPIOx_OCTLβΏ ᵬ Ҍ ῏Ҭ ̆ ץ Ώļ1Ľ⌠ᵝ ᵬ

̂GPIOx_BOP̆ ԍ 0 GPIOx_BC̆ ԍ ᵬ GPIOx_TG̃ḱ ѿᵝ ₃ᵝ̆

ֽ ѿҩ AHBΏ ̆ ῒזᵝҌ Ȃ 

8.3.2. Ҭ Ԋᴆ 

Ҭ ⱬ̆ ᶏ Ҭ ⱳ ̆ ҹ ῀ Ȃ 

8.3.3. ⱳ ̂AF̃  

ҹAFIÔ GPIOx_CTLҬ CTLyṿҹľ0b10Ŀ̃ ̆ ᵬ

ⱳ Ȃ GPIO ⱳ ̂GPIOx_AFSELy(y=0..1)̃̆ ҩ ץ

16ҩ ⱳ Ȃ ⱳ № ׃ ΎȂ 

8.3.4. ⱴⱳ  

֓ ΐ ⱴⱳ ̆ ᴨᾢԍױ ‰GPIO Ҭ Ȃ ᵬADC̆DAC̆ CMP

ⱴⱳ ̆ Ȃ ᵬRTCȁWKUPx ⱴⱳ ̆

῏ RTCȁPMURCU ꜚ Ȃ ⱴⱳ ̆ ֓ ᵬ

GPIOȂ 

8.3.5. ῀  

GPIO ҹ ῀ ̔ 

Â ῀ᶏ ̕ 

Â ҉ Ҋ ̕ 

Â ╠I/O ҉ ҩAHB ᴪ ῀ ῀ ̕ 

Â ₮ ‖ Ȃ 

8-2. ῀ I/O ῀ Ȃ 
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8-2. ῀  

῀

ⱳ ῀

῀ ꜚ

Vss

Vdd

I/O pin

ESD Ḡ

 

8.3.6. ₮  

GPIO ҹ ₮ ̔ 

Â ῀ᶏ ̕ 

Â ҉ Ҋ ̕ 

Â ̔ ₮ └ ҹľ0Ŀ ̆ ₮ᵞ ̕ ₮ └

ҹľ1Ŀ̆ ԍ ̕  

Â ̔ ₮ └ ҹľ0Ŀ ̆ ₮ᵞ ̕ ₮ └

ҹľ1Ŀ̆ ₮ ̕ 

Â Ҋ̆ ₮ └ ҉ Ώ῀ ṿ̕ 

Â Ҋ̆ ῀ I/O Ȃ 

8-3. ₮ I/O ₮ Ȃ 

8-3. ₮  

Vss

₮ └
Vdd

₮
└

῀

Ώ

/Ώ

ⱳ ₮

῀ ꜚ

₮ ꜚ

I/O pin

ᵝ ᵬ

ESD Ḡ

Vdd

Vss
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8.3.7.  

GPIO ԍ ̔ 

Â ҉ Ҋ ̕ 

Â ₮ ‖ ̕ 

Â ῀ ̕  

Â ῀ ñ0òȂ 

8-4. I/O Ȃ 

8-4.  

̂ ῀/ ₮̃ I/O pin

ESD Ḡ

 

8.3.8. ⱳ ̂AF̃  

ҹԅ Ҍ ᴆ ̆GPIO ᴆ ѿ֓ ⱳ ⌠ῒז ҉Ȃ 

ҹ ⱳ ̔ 

Â ₮ ‖ ⱳ ̕ 

Â ₮ ‖ ꜚ̕ 

Â ῀ᶏ ̕ 

Â ҉ /Ҋ ̕ 

Â I/O ҉ ҩAHB ῀ ῀ ̕ 

Â ῀ ᵬ̆ I/O ̕ 

Â ₮ └ ᵬ̆ ҉ Ώ῀ ṿȂ 

8-5. ⱳ I/O ⱳ Ȃ 
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8-5. ⱳ  

ESDḠ

Vdd

Vss

₮ ꜚ

῀ ꜚ

I/O 

ⱳ ₮

ⱳ ῀

 

8.3.9. GPIO ⱳ  

GPIO └ Ḡץ I/O Ȃ 

Ḡ ̔GPIOx_CTL̆GPIOx_OMODĔGPIOx_OSPD̆GPIOx_PUD  

GPIOx_AFSELy(y=0..1)Ȃ 32ᵝ ̂GPIOx_LOCK̃ ץ I/O Ȃ

LOCK ↓Ώ⌠ᵝԍGPIOx_LOCK LKKᵝ҉̆ ғLKy ᵝ̆ Ӈ

⌠Ҋѿ ᵝ╠ Ҍ Ȃ ꜚ ꜚ ᶏ ⱳ Ȃ 

8.3.10. GPIO ₮ ⱳ  

GPIOx_TGҬ ᵝΏ1̆ GPIOץ ѿҩAHB ῤ I/O ₮

Ȃ ₮Ḥ ץ ⌠AHB ѿ Ȃ  
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8.4. GPIO  

GPIOA ̔0x4800 0000 

GPIOB ̔0x4800 0400 

GPIOC ̔0x4800 0800 

GPIOD ̔0x4800 0C00 

GPIOE ̔0x4800 1000 

GPIOF ̔0x4800 1400 

8.4.1. └ ̂GPIOx_CTL̆x=A..F̃ 

Ẓ ̔0x00 

ᵝṿ̔ B 0x000A 8280̕ῒז 0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

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

rw rw rw rw rw rw rw rw 

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

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

rw rw rw rw rw rw rw rw 

 

ᵝ/β    

31:30 CTL15[1:0] Pin 15β 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0] 

29:28 CTL14[1:0] Pin 14β 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0] 

27:26 CTL13[1:0] Pin 13β 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0] 

25:24 CTL12[1:0] Pin 12β 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0] 

23:22 CTL11[1:0] Pin 11β 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0] 
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21:20 CTL10[1:0] Pin 10β 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0] 

19:18 CTL9[1:0] Pin 9β  

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0] 

17:16 CTL8[1:0] Pin 8β  

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0] 

15:14 CTL7[1:0] Pin 7β  

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0] 

13:12 CTL6[1:0] Pin 6β  

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0] 

11:10 CTL5[1:0] Pin 5β  

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0] 

9:8 CTL4[1:0] Pin 4β  

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0] 

7:6 CTL3[1:0] Pin 3β  

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0] 

5:4 CTL2[1:0] Pin 2β  

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0] 

3:2 CTL1[1:0] Pin 1β  

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0] 

1:0 CTL0[1:0] Pin 0β  

ᵝ ᴆ ᵝ Ȃ 

00̔GPIO͂ ̂ ᵝṿ̃ 

01̔GPIO₮  

10̔ ⱳ  

11̔ ̂ ῀ ₮̃ 
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8.4.2. ₮ ̂GPIOx_OMODĔx=A..F̃ 

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 

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

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

 

ᵝ/β    

31:16 Ḡ  Ḡ ᵝṿ 

15 OM15 Pin 15₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

14 OM14 Pin 14₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

13 OM13 Pin 13₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

12 OM12 Pin 12₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

11 OM11 Pin 11₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

10 OM10 Pin 10₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

9 OM9 Pin 9₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

8 OM8 Pin 8₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  
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7 OM7 Pin 7₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

6 OM6 Pin 6₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

5 OM5 Pin 5₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

4 OM4 Pin 4₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

3 OM3 Pin 3₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

2 OM2 Pin 2₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

1 OM1 Pin 1₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

0 OM0 Pin 0₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ ₮ ̂ ᵝṿ̃ 

1̔ ₮  

8.4.3. ₮ ̂GPIOx_OSPD̆x=A..F̃ 

Ẓ ̔0x08 

ᵝṿ̔ B 0x000C 0000̕ῒז  0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

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

rw rw rw rw rw rw rw rw 

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

OSPD7[1:0] OSPD6[1:0] OSPD5[1:0] OSPD4[1:0] OSPD3[1:0] OSPD2[1:0] OSPD1[1:0] OSPD0[1:0] 

rw rw rw rw rw rw rw rw 
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ᵝ/β    

31:30 OSPD15[1:0] Pin 15₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OSPD0[1:0] 

29:28 OSPD14[1:0] Pin 14₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OSPD0[1:0] 

27:26 OSPD13[1:0] Pin 13₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OSPD0[1:0] 

25:24 OSPD12[1:0] Pin 12₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OSPD0[1:0] 

23:22 OSPD11[1:0] Pin 11₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OSPD0[1:0] 

21:20 OSPD10[1:0] Pin 10₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OSPD0[1:0] 

19:18 OSPD9[1:0] Pin 9₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OSPD0[1:0] 

17:16 OSPD8[1:0] Pin 8₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OSPD0[1:0] 

15:14 OSPD7[1:0] Pin 7₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OSPD0[1:0] 

13:12 OSPD6[1:0] Pin 6₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OSPD0[1:0] 

11:10 OSPD5[1:0] Pin 5₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OSPD0[1:0] 

9:8 OSPD4[1:0] Pin 4₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OSPD0[1:0] 
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7:6 OSPD3[1:0] Pin 3₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OSPD0[1:0] 

5:4 OSPD2[1:0] Pin 2₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OSPD0[1:0] 

3:2 OSPD1[1:0] Pin 1₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OSPD0[1:0] 

1:0 OSPD0[1:0] Pin 0₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

x0̔ ₮ 2M̂ ᵝṿ̃ 

01̔ ₮ 10M 

11̔ ₮ 50M 

8.4.4. ҉ /Ҋ ̂GPIOx_PUD̆x=A..F̃ 

Ẓ ̔0x0C 

ᵝṿ̔ B 0x0006 4040̕ῒז  0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

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

rw rw rw rw rw rw rw rw 

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

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

rw rw rw rw rw rw rw rw 

 

ᵝ/β    

31:30 PUD15[1:0] Pin 15҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0] 

29:28 PUD14[1:0] Pin 14҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0] 

27:26 PUD13[1:0] Pin 13҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0] 

25:24 PUD12[1:0] Pin 12҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 
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PUD0[1:0] 

23:22 PUD11[1:0] Pin 11҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0] 

21:20 PUD10[1:0] Pin 10҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0] 

19:18 PUD9[1:0] Pin 9҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0] 

17:16 PUD8[1:0] Pin 8҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0] 

15:14 PUD7[1:0] Pin 7҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0] 

13:12 PUD6[1:0] Pin 6҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0] 

11:10 PUD5[1:0] Pin 5҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0] 

9:8 PUD4[1:0] Pin 4҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0] 

7:6 PUD3[1:0] Pin 3҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0] 

5:4 PUD2[1:0] Pin 2҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0] 

3:2 PUD1[1:0] Pin 1҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0] 

1:0 PUD0[1:0] Pin 0҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

00̔ ̆ ҉ Ҋ ̂ ᵝṿ̃ 
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01̔ ҉  

10̔ Ҋ  

11̔Ḡ  

8.4.5. ῀ ̂GPIOx_ISTAT̆x=A..F̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 XXXX 

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 

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

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

 

ᵝ/β    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 ISTATy ῀ ᵝ(y=0..15) 

֓ᵝ ᴆ ᵝ Ȃ 

0̔ ῀Ḥ ҹᵞ  

1̔ ῀Ḥ ҹ  

8.4.6. ₮ └ ̂GPIOx_OCTL̆x=A..F̃ 

Ẓ ̔0x14 

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 

OCTL15 OCTL14 OCTL13 OCTL12 OCTL11 OCTL10 OCTL9 OCTL8 OCTL7 OCTL6 OCTL5 OCTL4 OCTL3 OCTL2 OCTL1 OCTL0 

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

 

ᵝ/β    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 OCTLy ₮ └ᵝ(y=0..15) 

ᵝ ᴆ ᵝ Ȃ 

0̔ ₮ᵞ  
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1̔ ₮  

8.4.7. ᵝ ᵬ ̂GPIOx_BOP̆x=A..F̃ 

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 

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 ᵝy(y=0..15) 

ᵝ ᴆ ᵝ Ȃ 

0̔ OCTLyβ  

1̔ OCTLyβҹ0 

15:0 BOPy ᵝᵝy(y=0..15) 

ᵝ ᴆ ᵝ Ȃ 

0̔ OCTLyβ  

1̔ OCTLyβҹ1 

8.4.8. ̂GPIOx_LOCK̆x=A..F̃ 

Ẓ ̔0x1C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  LKK 
 

rw 

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

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

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

 

ᵝ/β    

31:17 Ḡ  Ḡ ᵝṿ 

16 LKK  
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ᵝ Lock KeyΏ ↓ ᵝ̆ Ȃ 

0̔ GPIOx_LOCK  

1̔ ⌠Ҋѿ MCUᵝ╠̆GPIOx_LOCK  

LOCK keyΏ ↓̔ 

Ώ1ŸΏ0ŸΏ1Ÿ 0Ÿ 1 

̔ LOCK KeyΏ ↓ ̆LK y(y=0..15)ṿ Ḡ Ȃ 

15:0 LKy ᵝy(y=0..15) 

ᵝ ᴆ ᵝ Ȃ  

0̔  

1̔  

8.4.9. ⱳ 0̂ GPIOx_AFSEL0̆x=A..F̃ 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

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

rw rw rw rw 

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

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

rw rw rw rw 

 

ᵝ/β    

31:28 SEL7[3:0] Pin 7 ⱳ   

ᵝ ᴆ ᵝ Ȃ 

SEL0 [3:0] 

27:24 SEL6[3:0] Pin 6 ⱳ   

ᵝ ᴆ ᵝ Ȃ 

SEL0 [3:0] 

23:20 SEL5[3:0] Pin 5 ⱳ   

ᵝ ᴆ ᵝ Ȃ 

SEL0 [3:0] 

19:16 SEL4[3:0] Pin 4 ⱳ   

ᵝ ᴆ ᵝ Ȃ 

SEL0 [3:0] 

15:12 SEL3[3:0] Pin 3 ⱳ   

ᵝ ᴆ ᵝ Ȃ 

SEL0 [3:0] 
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11:8 SEL2[3:0] Pin 2 ⱳ   

ᵝ ᴆ ᵝ Ȃ 

SEL0 [3:0] 

7:4 SEL1[3:0] Pin 1 ⱳ   

ᵝ ᴆ ᵝ Ȃ 

SEL0 [3:0] 

3:0 SEL0[3:0] Pin 0 ⱳ   

ᵝ ᴆ ᵝ Ȃ  

0000̔ AF0ⱳ ̂ ᵝṿ̃ 

0001̔ AF1ⱳ  

0010̔ AF2ⱳ  

0011̔ AF3ⱳ  

0100̔ AF4ⱳ  

0101̔ AF5ⱳ  

0110̔ AF6ⱳ  

0111̔ AF7ⱳ  

1000̔ AF8ⱳ  

1001̔ AF9ⱳ  

 

1010 ~ 1111̔Ḡ  

8.4.10. ⱳ 1̂ GPIOx_AFSEL1̆x=A..F̃ 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

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

rw rw rw rw 

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

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

rw rw rw rw 

 

ᵝ/β    

31:28 SEL15[3:0] Pin 15 ⱳ   

ᵝ ᴆ ᵝ Ȃ 

SEL8[3:0] 

27:24 SEL14[3:0] Pin 14 ⱳ   

ᵝ ᴆ ᵝ Ȃ 

SEL8[3:0] 
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23:20 SEL13[3:0] Pin 13 ⱳ   

ᵝ ᴆ ᵝ Ȃ 

SEL8[3:0] 

19:16 SEL12[3:0] Pin 12 ⱳ   

ᵝ ᴆ ᵝ Ȃ 

SEL8[3:0] 

15:12 SEL11[3:0] Pin 11 ⱳ   

ᵝ ᴆ ᵝ Ȃ 

SEL8[3:0] 

11:8 SEL10[3:0] Pin 10 ⱳ   

ᵝ ᴆ ᵝ Ȃ 

SEL8[3:0] 

7:4 SEL9[3:0] Pin 9 ⱳ   

ᵝ ᴆ ᵝ Ȃ 

SEL8[3:0] 

3:0 SEL8[3:0] Pin 8 ⱳ   

ᵝ ᴆ ᵝ Ȃ  

0000̔ AF0ⱳ ̂ ᵝṿ̃ 

0001̔ AF1ⱳ  

0010̔ AF2ⱳ  

0011̔ AF3ⱳ  

0100̔ AF4ⱳ  

0101̔ AF5ⱳ  

0110̔ AF6ⱳ  

0111̔ AF7ⱳ  

1000̔ AF8ⱳ  

1001̔ AF9ⱳ  

 

1010 ~ 1111̔Ḡ  

8.4.11. ᵝ ̂GPIOx_BC̆x=A..F̃ 

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

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

 

ᵝ/β    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CRy ᵝŷ y=0..15̃ 

ᵝ ᴆ ᵝ Ȃ 

0̔ OCTLyβ  

1̔ OCTLyβ 

8.4.12. ᵝ ̂GPIOx_TĞx=A..F̃ 

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  
 

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

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

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

 

ᵝ/β    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 TGy ᵝŷ y=0..15̃ 

ᵝ ᴆ ᵝ Ȃ 

0̔ OCTLyβ  

1̔ OCTLyβ 
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9. ⱳ Ḥ ̂MFCOM̃ 

 ׃ .9.1

MFCOMѿҩ ̆ ᶫԅ ұ Ḥ ᴏ Ȃ 

9.2. Һ  

Â ᴰ ̕ 

Â ᵝ ᴰ ̕ 

Â ꜚ ꜚ / Ả └̕ 

Â DMAȁҬ └  / ̕ 

Â 16ᵝ ̆ ῤ ȁ ᵝȁᶏ ̕ 

Â ԍHCLK ̕ 

Â  / ᵝ / ⱳ ץ PWM ̆ Ḥ ᴏ ̆ UART Ĭ2C S̆PĬ

I2S ̕ 

9.3.  

9-1. MFCOM  

ᵝ  

x

 

y

AHB 

...

...

῀  0

῀  2

῀  7 ₮  7

₮  2

₮  0

 

AHB MFCOM ̆MFCOM 4ҩ ̆4ҩ ᵝ 8ҩ Ȃ

ץ ᵝ SPSEL[2:0]β ῀ ₮Ȃ INSRCβ̆ ץ ᵝ

῀ ̂ ᵝ ₮ ῀ Ȃ̃ 
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ⱴ ȁ Ữ Ԋᴆ ץ ᶏ DMA/ /Ҭ Ḥ Ȃ

̂ ̆ ᵝ ̃̆ ҹᴰ ֟ ᵝ ̆ ғ ᵝ

Ҍ ῀ / ₮ Ȃ 

9.4. ⱳ  

9.4.1. ᵝ 

MFCOM  

RCU Ҭ MFCOMENβ ᴋᵥ MFCOM ӊ╠ᶏ ȂMFCOM

RCU ᶏ ̆ AHB ̂MFCOM ᶏ ᵝ RCU └ Ȃ̃ 

MFCOMᵝ 

MFCOMᾛ MFCOM_CTL Ҭ SWRSTENβ ᴆ ᵝȂ ᴆ ᵝ

MFCOM_CTL ̆MFCOM ῒᵩ ҹ Ȃ ᵝ

MFOCM Ȃ 

MFCOM  

MFCOM Ȃ DBG DBG_CTL0 Ҭ

MFCOM_HOLDᵝ ᵝ̆ ῤ Ả Ḡ MFCOM Ҍ ̆ ԍ Ȃ

MFOCM_HOLDᵝ ̆MFCOM ₮ Ȃ 

9.4.2. ᵝ  

ᵝ ᴰ MFCOM Ȃ MFCOM_SCTLxҬ TMSEL[1:0]ᵝ

ᵝ ᶏ ׆̆ └ ᵝȁⱴ ץ ỮԊᴆ Ȃ ԍ ̆

Ả ᵝ ̆ ᵝ ∆ ↕ ῀Ả ᵝȂ Ҋ̆ MFCOM_SCFG

MFCOM_TCFG Ҭ SSTARTȁTMSTARTSSTOP̆TMSTOP  / Ả

ᵝ ץ ᵝ ╠ / Ȃ 
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9-2. β ᵣ  

ᵝ
 x

 +
1
  
₮

INSRC

῀

TMPL

҉
ᵝ

Ҋ
ᵝ

SSTOP

SSTART

Timer start/stop

Ḡⱴ

ᵝ  x  ₮

S
P

P
L

S
P

S
E

L

S
P

C
F

G

ᵝ x

ᵝ ‖ x

₮

 

9-1. β  

 ᵝ ᵬ  
SSTATȁҬ ȁDMA

ᴆ 
Ҭ ᴆ 

 

ѿҩⱴ Ԋᴆ

̆ ᵝ

׆ ᵝ ‖ ⱴ

₮ 

׆ ᵝ ‖ ⱴ

⌠ ᵝ Ҭ̆ ᵝ

↨ ҹ  

ѿҩ׆ ᵝ ‖

ⱴ ̂ ‖

̃ 

 

ѿҩ ỮԊᴆ

̆ ᵝ

ᴰ

Ữ⌠ ᵝ ‖ Ҭ 

׆ ᵝ Ữ⌠

ᵝ ‖  

Ữ⌠

ᵝ ‖ ̂ ‖ ₮̃

 / Ả ᵝ Ҍ

 

9.4.3.  

ᵝ ⱴ ȁ Ữȁ MFCOM └̆ MFCOM_CLK҉ ⁞⌠

̆ ⱴ ῤ Ȃ ץ ᴆ Ả ᴆ ֟ ѿҩ

PWM Ȃ 

̆ᵖ ₮ ץ ᴋᵥῒז ̆Ӟ ץ ѿҩ

╠ѿҩ Ȃ ₮̆ ῀̆ ᵝ ῀ ץ ҩ

Ȃ ӊ╠̆ ̂MFCOM_TMCFGȂ̃

ѿҩ ̆ ץ ῀ / ₮ ̆ ₮ᶏ Ȃ 
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8β  

16β №ҹңҩ 8β ̆γ 8β ԍ ᵝ ̆ ᵞ 8β ⁞ ⌠ ̆

₮ ̆γ 8β ׆ ⱴ Ȃ ᵞ 8β ⁞⌠0 ̆ 8β ᴰ

Ҭ ҩ ᵝ Ȃ 

8β Ҋ̆ ᵝԊᴆ ᵝᵞ 8β ̆ Ҍ ᵝ 8β ̆

ᵝ ₮ ̆↕ ᵝԊᴆᴪ ₮ ℗ Ȃ

8β ⁞⌠0ғ ⁞ᶏ ̆ Ԋᴆ ̆ ᵝȂ 

̔ ᵝ TMMOD[1:0]ҹ0b01̆↕ᵝ TMDEC[1:0] ҹ0b000b01Ȃ 

16β  

ᴰ Ҭ ᵝ ᵝ ץ ѿҩ 16β Ȃ 16β

ҹ0ғ ⁞ᶏ ̆ ₮ ̆ғ ׆ ⱴ Ȃ 16β ⁞ҹ

0ғ ⁞ ᶏ ̆ Ԋᴆ ̆ ᵝ ᵝȂ 

8β PWM  

16β №ҹңҩ 8β Ȃᵞ8ᵝ ԍ ₮ ̆ 8β ԍ

₮ᵞ Ȃ ᵞ8ᵝ⁞ҹ ̆ ₮ ̆ᵞ 8β ׆ ⱴ Ȃ

₮ҹᵞ ̆ 8β ⁞Ȃ ⁞ҹ0 ̆ ₮ҹ ̆ 8β ׆ ⱴ

Ȃ 8β ⁞⌠0ғ ⁞ ̆ Ԋᴆ ̆ ᵝȂ ᵝ

TMMOD[1:0]ҹPWMⱳ ↕̆Ҍ ᵝ TMSTART / TMSTOP[1:0] / TMOUT[1:0]Ȃ 

ᶏ ᵝ 

MFCOM_TMCTL Ҭ ᵝ TMMOD[1:0]ҹ ⱳ ̆ ғ

̂TMEN[2:0]̃ ⌠ ᴆ ̆ᴪ  ҊԊᴆȂץ

1. ⱴ ╠ṿ̆ ᵝ TMDEC[1:0] ⁞Ȃ 

2. ᵝ TMOUT[1:0]̆ ₮ᴪ ⌠∆ Ȃ ҩ └ ᵝ

Ҍᴪ ᵬ ᵝ ҉ Ȃ 

3. ᵝ SSTART[1:0]̆׆ ᵝ ‖ ⱴ ⌠ ᵝ ₮ ѿҩᵝ̆

└ ᴰ ᵝ ₮ ᵝȂ 

ᵝ ᶏ ̆ ᵝ ѿҩ҉ ҉ ⱴ Ȃ

ᵝ ҉̆ ѿҩ҉ ̂TMOUT=1̃ӊ╠ Ҋ ̆ ᵝ ҹ Ҋ ҉

ᵝ̆↕ ѿҩ ᵝ ᴪ ⱴ Ȃ 

⁞ ᵝ 

ᵝ TMMOD[1:0]TMDEC[1:0]̆֟ ₮ ᵝ Ȃ̂

TMMOD[1:0]Ŭ10 11̃ ᵝ ԍ ₮ ̂ TMDEC[1:0]Ŭ10 11̃ ԍ

⁞ Ȃ ᵝ TMDEC[1:0]ҹ׆ ⁞ ̆ ҹ ҉

Ҋ ⁞Ȃ 
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ᵝ TMRST[2:0]Ҭ̆ ҹ ᵝ̆ ⱴ ╠ṿȂ

ᵝ ₮ ᵝ TMOUT[1:0]ץ ᵝ ₮Ȃ

₮ ԍ ᵝ ̆ ᵝȂ 8β Ҋ̆

8β ⁞ ᴪ ᵞ 8β ҹ0ғ ⁞ Ȃ 

⁞ҹ0 ̆ᴪ ԊᴆȂ Ԋᴆ

׆ ⱴ ̆ ₮ ̆ᴋᵥ ҹ ᵝ ׆

ᵝ ‖ Ҭⱴ ̆ᴋᵥ ҹ ᵝ Ữ ⌠ ᵝ ‖ ҬȂ

Ҍ ᵝȂ 

Ả ᵝ 

ҹ Ҭ ⱴѿҩẢ ᵝ̆ ҊԊᴆȂץ

̆ ѿ ̆ ῀ѿҩẢ ᵝȂ 

1. ᵝ ҹ ̆ᵝ SSTOP[1:0]ץ └ ꜚ ῀Ả ᵝȂ 

2. ᵝ ҹ ̆ ᵝ SSTOP[1:0]̆ ץ Ữ ᵝ ‖ ҬȂ 

3. Ԋᴆ ̆ ᵝ ѿҩ҉ ⱴ

╠ṿȂ 

ᵝ ̂TMDIS[2:0]̃ ᴆ ⌠ ̆  ҊԊᴆȂץ

׆ .1 Ҭⱴ ╠ṿ̆ ᵝ TMDEC[1:0]⁞Ȃ 

2. ₮ ᴪ Ҍ̆ᴪ ₮ ҹ ᵝ ҉ Ҋ ̆p ֟ץ

ѿҩ ᵝԊᴆȂ 

3. └ ᵝ ₮ ױ Ả ᵝȂ 

4. └ ᵝ Ữ SSTOP ᵝ ‖ Ҭ ᵝ Ȃ 

Ả ᵝ ̆ ⌠ ⌠ ᵝ Ҋѿҩ҉ ̆ ⁞Ȃ

ᵝ ץ Ả ᵝ ℗ Ҍ֟ ᵝԊᴆȂ ₮ Ả ᵝ └῏

Ȃ 

ҍ ᴆ̂Ả ᵝ ̃ ῤ̆ ᴆ̂Ả ᵝ ̃

ᵝ ѿҩ҉ ҉̆ ץ ⌠ ᴆȂ Ả ᵝ Ҋ ᵝ

Ữ⌠ ᵝ ‖ Ҭ̆ ԍẢ ᵝ ҉ ῀

Ȃ ᵝ Ҋѿҩ҉ ӊ Ả ᵝ̆↕Ҍᴪ

Ữ Ȃ 

9.4.4.  

ҩ ᵝ ץ ҹ ῀̆ ₮ ̆ ₮ᶏ ῀ / ₮ Ȃ ҩ

ᵝ ץ ҹᶏ ᴋᵥ Ȃ ҹ ₮ᶏ ץ ᵬ ᶏ

῀ / ₮Ȃ ץ ᴋᵥ ᵝ └ ₮ᶏ ̆ ₮↕

ѿҩ ᵝ ꜚȂ 
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ѿҩ ҹ ῀ ̆ ῀Ḥ ᵝ ᶏ ӊ╠ ᾢҍ MFCOM

Ȃ ᶏ ῀ ԍ֟ ₮ └ ᵝ ̆ 0.5⌠1.5ҩMFCOM

Ȃ ҹ1.5ṐMFCOM Ȃ ѿҩ ῀ ҩ

ᵝ ᶏ ̆ ѿ ץ̆ Ḡᶏ ῀ ᵝ ᶏ ѿ ҉ Ȃ 

MFCOM ԑ ̆ ѿҩ ᵝ ₮ ѿҩ ᶏ ҉ ѿҩ

ῤ ̆ῒז ᵝ ᶏץ ҩ ᵬҹ ῀Ȃ ᵝ ₮ ԍ

₮⌠ ᵝ Ȃ ҩ ҍMFCOM ̆ ץ 1ҩ Ȃ 

ᶏ ѿҩ ῀ᵬҹ ̆ ̆ ᵝ Ȃ

0.5⌠1.5ṐMFCOM ῤ ҹ1ҩMFCOM Ȃ 

9.4.5. Ҭ DMA  

ᵝ ̆ ᵝ ֟ץ MFCOMҬ Ȃΐᵣ Ҭ Ԋᴆ

DMA 9-2. MFCOMҬ DMA Ȃ 

9-2. MFCOMҬ DMA  

Ҭ Ԋᴆ  Ҭ ᶏ ᵝ DMA  

SSTAT ᵝ  SSIEN Y 

SERR ᵝ  SEIEN N 

TMSTAT  TMSIEN N 

9.4.6.  

 

MFCOM ҍῒז Ȃ 

῀  

ҩ ῀ Ȃ ҍMFCOM_CLK ̆ ңҩ ῤ

Ȃ ῀ ץ ѿҩ ҩMFCOM Ȃ 

₮  

ҩ MFCOM ₮ ҹ ₮̆ғ ₮Ҍ

Ȃ 
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9.5. MFCOM  

MFCOM ̔0x4900 3400 

9.5.1. └ ̂MFCOM_CTL̃ 

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  

SWRSTE

N 

MFCOME

N 

 rw rw 

 

ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿȂ 

1 SWRSTEN ᶏ ᴆ ᵝ 

└ ̆ ⌠ ᵝ Ȃ 

0̔ ᴆ ᵝ 

1̔ᶏ ᴆ ᵝ̆ └ MFCOM ᵝȂ 

0 MFCOMEN ᶏ MFCOM 

0̔ MFCOM  

1̔ᶏ MFCOM  

9.5.2. ̂MFCOM_PINDATÃ 

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  PDATA[7:0] 

 r 

 

ᵝ/ᵝ    
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31:8 Ḡ  Ḡ ᵝṿȂ 

7:0 PDATA[7:0]  

ҩ MFCOM ῀/ ₮  

9.5.3. ᵝ ̂MFCOM_SSTAT̃ 

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  SSTAT[3:0] 

 w1c 

 

ᵝ/ᵝ    

31:4 Ḡ  Ḡ ᵝṿȂ 

3:0 SSTAT[3:0] ᵝ x  

ҊԊᴆӊѿץ ̆ ᵝ ᵝ: 

SMOD = ̆ MFCOM_SBUF ׆ ᵝ ⱴ ̆ ᵝ̆

MFCOM_SBUF ̆ Ȃ 

SMOD = ̆ MFCOM_SBUF ᴰ ⌠ ᵝ ∆ ҹ

ᵝ̆ MFCOM_SBUF Ώ῀ Ȃ 

0̔ ᵝ x ᵝ 

1̔ ᵝ x ᵝ 

9.5.4. ᵝ ̂MFCOM_SERR̃ 

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  SERR[3:0] 

 w1c 

 

ᵝ/ᵝ    
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31:4 Ḡ  Ḡ ᵝṿȂ 

3:0 SERR[3:0] ᵝ x  

ҊԊᴆӊѿץ ̆ ᵝ ᵝ̔ 

SMOD = ̆MFCOM_SBUF ₮̆ Ả ᵝҍ ṿҌ Ȃ 

SMOD = ̆MFCOM_SBUFҌ Ȃ 

0̔ ᵝ x ᵝ 

1̔ ᵝ x ᵝ 

9.5.5. ̂MFCOM_TMSTAT̃ 

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  TMSTAT[3:0] 

 w1c 

 

ᵝ/ᵝ    

31:4 Ḡ  Ḡ ᵝṿȂ 

3:0 TMSTAT[3:0] x  

̆ ҊԊᴆץ ᵝȂ 

8 ᵝ Ҋ̆ 8 ᵝ ҹ ғ ⁞ ̆

ᵝȂ 

8 ᵝ PWM Ҋ̆ 8 ᵝ Ҋ ⌠ ғ ⁞ ̆

ᵝȂ 

16 ᵝ Ҋ̆ 16 ᵝ ⁞ ҹ ғ ⁞ ̆

ᵝȂ 

ᵝ ץ ᴆΏ 1 Ȃ 

0̔ ᵝ 

1̔ ᵝ 

9.5.6. ᵝ Ҭ ᶏ ̂MFCOM_SSIEÑ 

Ẓ ̔0x18 

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  SSIEN[3:0] 

 rw 

 

ᵝ/ᵝ    

31:4 Ḡ  Ḡ ᵝṿȂ 

3:0 SSIEN[3:0] ᶏ ᵝ Ҭ  

ᵝ SSTAT[3:0]Ҭ ᵝ x ᵝ ᵝ ᶏ Ҭ  

0̔ ᵝ Ҍ֟ Ҭ  

1̔ ᵝ ֟ Ҭ  

9.5.7. ᵝ Ҭ ᶏ ̂MFCOM_SEIEÑ 

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  SEIEN[3:0] 

 rw 

 

ᵝ/ᵝ    

31:4 Ḡ  Ḡ ᵝṿȂ 

3:0 SEIEN[3:0] ᶏ ᵝ Ҭ  

ᵝ SERR[3:0]Ҭ ᵝ x ᵝ ᵝ ᶏ Ҭ  

0̔ ᵝ Ҍ֟ Ҭ  

1̔ ᵝ ֟ Ҭ  

9.5.8. Ҭ ᶏ ̂MFCOM_TMSIEÑ 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  TMSIEN[3:0] 
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 rw 

 

ᵝ/ᵝ    

31:4 Ḡ  Ḡ ᵝṿȂ 

3:0 TMSIEN[3:0] ᶏ Ҭ  

ᵝ TMSTAT[3:0]Ҭ x ᵝ ᵝ ᶏ Ҭ  

0̔ Ҍ֟ Ҭ  

1̔ ֟ Ҭ  

9.5.9. ᵝ DMAᶏ ̂MFCOM_SSDMAEÑ 

Ẓ ̔0x28 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  SSDMAEN[3:0] 

 rw 

 

ᵝ/ᵝ    

31:4 Ḡ  Ḡ ᵝṿȂ 

3:0 SSDMAEN[3:0] ᶏ ᵝ DMA 

ᵝ SSTAT[3:0]Ҭ x ᵝ ᵝ ᶏ DMA 

0̔ ᵝ Ҍ֟ DMA  

1̔ ᵝ ֟ DMA  

9.5.10. ᵝ └ x̂ MFCOM_SCTLx̃ 

Ẓ ̔0x80 + 0x04 * x̆̂x = 0ŀ3̃ 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  TMSEL[1:0] TMPL Ḡ  SPCFG[1:0] 

 rw rw  rw 

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

Ḡ  SPSEL[2:0] SPPL Ḡ  SMOD[2:0] 

 rw rw  rw 

 

ᵝ/ᵝ    
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31:26 Ḡ  Ḡ ᵝṿ 

25:24 TMSEL[1:0]  

֟ ᵝ └ ᵝ Ȃ 

00̔ 0 

01̔ 1 

10̔ 2 

11̔ 3 

23 TMPL  

0̔ ᵝ ҉ ᵝ 

1̔ ᵝ Ҋ ᵝ 

22:18 Ḡ  Ḡ ᵝṿ 

17:16 SPCFG[1:0] ᵝ  

00̔ ᵝ ῀ 

01̔ ᵝ  

10̔ ᵝ ῀ / ₮  

11̔ ᵝ ₮ 

15:11 Ḡ  Ḡ ᵝṿȂ 

10:8 SPSEL[2:0] ᵝ  

ѿҩ ᵬ ᵝ ῀ ₮ 

7 SPPL ᵝ  

0̔  

1̔ ᵞ  

6:3 Ḡ  Ḡ ᵝṿȂ 

2:0 SMOD[2:0] ᵝ  

ᵝ  

000̔  

001̔  

010̔  

011̔Ḡ  

100̔Ḡ  

101̔Ḡ  

110̔Ḡ  

111̔Ḡ  

9.5.11. ᵝ x̂ MFCOM_SCFGx̃ 

Ẓ ̔0x100 + 0x004 * x̆̂x = 0ŀ3̃ 

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  INSRC Ḡ  SSTOP[1:0] Ḡ  SSTART[1:0] 

 rw  rw  rw 

 

ᵝ/ᵝ    

31:9 Ḡ  Ḡ ᵝṿȂ 

8 INSRC ᵝ ῀  

0̔  

1̔ ᵝ x+1 ₮̂x<3̃ 

7:6 Ḡ  Ḡ ᵝṿȂ 

5:4 SSTOP[1:0] ᵝ Ả ᵝ 

00̔ Ả ᵝ 

01̔Ḡ ᵝ 

10̔ ҊẢ ᵝᵞ ̆ ҊẢ ᵝҌ ᵞ ̆ ᵝ 

11̔ ҊẢ ᵝ ̆ ҊẢ ᵝҌ ̆ ᵝ 

̔ Ҋ̆ Ả ᵝ̆ ᾛ Ả ᵝ ꜚ ῀Ȃ 

Ҋ̆ Ả ᵝ̆ ᾛ ꜚ Ả ᵝȂ 

3:2 Ḡ  Ḡ ᵝṿȂ 

1:0 SSTART[1:0] ᵝ ᵝ 

00̔ ᵝ̆ᶏ  

01̔ ᵝ̆ ᵝ  

10̔ Ҋ ᵝ ӊ╠ ᵝᵞ ̆ Ҋ ᵝҌ ᵞ

̆↕ ᵝ 

11̔ Ҋ ᵝ ӊ╠ ᵝ ̆ Ҋ ᵝҌ

̆↕ ᵝ 

̔ Ҋ̆ ᵝ̆ ᾛ ᵝ ꜚ ῀Ȃ 

Ҋ̆ ᵝ̆ ᾛ ꜚ ᵝȂ 

9.5.12. ᵝ ‖ x̂ MFCOM_SBUFx̃ 

Ẓ ̔0x200 + 0x004 * x̆̂x = 0ŀ3̃ 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

SBUF[31:16] 

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

SBUF[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 SBUF[31:0] ᵝ ‖  

ᵝ ҹ ̆ ᵝ Ữ⌠ MFCOM_SBUFҬȂ 

ᵝ ҹ ̆SHIFTBUF ӊ╠ⱴ ⌠ ᵝ Ȃ 

9.5.13. ᵝ ‖ ᵝ֜ x̂ MFCOM_SBUFBISx̃ 

Ẓ ̔0x280 + 0x004 * x̆̂x = 0ŀ3̃ 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

SBUFBIS[31:16] 

rw 

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

SBUFBIS[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 SBUFBIS[31:0] ᵝ ‖ ᵝ֜  

ҍ MFCOM_SBUF ̆ /Ώ ᵝ֜ ̆ ғ SBUF[0:31]Ȃ 

9.5.14. ᵝ ‖ ֜ x̂ MFCOM_SBUFBYSx̃ 

Ẓ ̔0x300 + 0x004 * x̆̂x = 0ŀ3̃ 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

SBUFBYS[31:16] 

rw 

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

SBUFBYS[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 SBUFBYS[31:0] ᵝ ‖ ֜  

ҍ MFCOM_SBUF ̆ /Ώ ֜ ̆ ғ

{SBUF[7:0]̆SBUF[15:8]̆SBUF[23:16]̆SBUF[31:24]}Ȃ 
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9.5.15. ᵝ ‖ ᵝ ֜ x̂ MFCOM_SBUFBBSx̃ 

Ẓ ̔0x380 + 0x004 * x̆̂x = 0ŀ3̃ 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

SBUFBBS[31:16] 

rw 

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

SBUFBBS[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 SBUFBBS[31:0] ᵝ ‖ ᵝ ֜  

ҍ MFCOM_SBUF ̆ /Ώ ҩ ῤᵝ֜ ̆

{SBUF[24:31]̆SBUF[16:23]̆SBUF[8:15]̆SBUF[0:7]}Ȃ 

9.5.16. └ x̂ MFCOM_TMCTLx̃ 

Ẓ ̔0x400 + 0x004 * x̆̂x = 0ŀ3̃ 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  TRIGSEL[3:0] TRIGPL TRIGSRC Ḡ  TMPCFG[1:0] 

  rw rw rw  rw 

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

Ḡ  TMPSEL[2:0] TMPPL Ḡ  TMMOD[1:0] 

 rw rw  rw 

 

ᵝ/ᵝ    

31:28 Ḡ  Ḡ ᵝṿȂ 

27:24 TRIGSEL[3:0]  

̂TRIGSRC = 0̃: 

0001̔ 0 ῀ 

0010̔ 1 ῀ 

0100̔ 2 ῀ 

1000̔ 3 ῀ 

ῤ ̂TRIGSRC = 1̃: 

0000̔ 0 

0001̔ ᵝ 0  

0010̔ 1 
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0011̔ 0  

0100̔ 2 

0101̔ ᵝ 1  

0110̔ 3 

0111̔ 1  

1000̔ 4 

1001̔ ᵝ 2  

1010̔ 5 

1011̔ 2  

1100̔ 6 

1101̔ ᵝ 3  

1110̔ 7 

1111̔ 3  

23 TRIGPL  

0̔  

1̔ᵞ  

22 TRIGSRC  

0̔  

1̔ ῤ  

21:18 Ḡ  Ḡ ᵝṿȂ 

17:16 TMPCFG[1:0]  

00̔ ῀ 

01̔  

10̔ ῀/ ₮  

11̔ ₮ 

15:11 Ḡ  Ḡ ᵝṿȂ 

10:8 TMPSEL[2:0]  

ԍ ῀/ ₮ Ȃ 

7 TMPPL  

0̔  

1̔ ᵞ  

6:2 Ḡ  Ḡ ᵝṿȂ 

1:0 TMMOD[1:0]  

00̔  

01̔8ᵝ  

10̔8ᵝ PWM  

11̔16ᵝ  
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9.5.17. x̂ MFCOM_TMCFGx̃ 

Ẓ ̔0x480 + 0x004 * x̆̂x = 0ŀ3̃ 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  TMOUT[1:0] Ḡ  TMDEC[1:0] Ḡ  TMRST[2:0] 

 rw  rw  rw 

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

Ḡ  TMDIS[2:0] Ḡ  TMEN[2:0] Ḡ  TMSTOP[1:0] Ḡ  

TMSTAR

T 

Ḡ  

 rw  rw  rw  rw  

 

ᵝ/β    

31:26 Ḡ  Ḡ ᵝṿȂ 

25:24 TMOUT[1:0] ₮ 

₮ ∆ ץ ᵝ Ȃ 

00̔ ∆ ₮ҹ 1̆ғҌ ᵝ  

01̔ ∆ ₮ҹ 0̆ғҌ ᵝ  

10̔ ∆ ₮ҹ 1̆ ᵝ  

11̔ ∆ ₮ҹ 0̆ ᵝ  

23:22 Ḡ  Ḡ ᵝṿȂ 

21:20 TMDEC[1:0] ⁞ 

⁞ ᵝ  

00̔MFCOM ҉ ⁞̆ ᵝ ҹ ₮ 

01̔ ῀҉ ⁞̆ ᵝ ҹ ₮ 

10̔ ῀҉ ⁞̆ ᵝ ҹ ῀ 

11̔ ῀҉ ⁞̆ ᵝ ҹ ῀ 

19 Ḡ  Ḡ ᵝṿȂ 

18:16 TMRST[2:0] ᵝ 

ᵝ ᴆȂ 

000̔ Ҍ׆ ᵝ 

001̔Ḡ  

010̔ ԍ ₮ ᵝ 

011̔ ԍ ₮ ᵝ 

100̔ ҉ ᵝ 

101̔Ḡ  

110̔҉ ᵝ 

111̔҉ Ҋ ᵝ 

̔ 8 ᵝ Ҋ̆ ᵝ ᴪ ᵝ ᵞ 8 ᵝ̆ῒז Ҋᴪ
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ᵝ 16ᵝȂ 

15 Ḡ  Ḡ ᵝṿȂ 

14:12 TMDIS[2:0]  

000̔ Ҍ  

001̔ x-1  

010̔ Ԋᴆ  

011̔ Ԋᴆ Ḥ ᵞ  

100̔ ҉ Ҋ  

101̔ ҉ Ҋ ᶫ Ḥ  

110̔ Ḥ Ҋ  

111̔Ḡ  

11 Ḡ  Ḡ ᵝṿȂ 

10:8 TMEN[2:0] ᶏ  

⁞ ᴆ 

000̔ ᶏ  

001̔ x-1ᶏ ᶏ  

010̔ Ḥ ᶏ  

011̔ Ḥ ᶏ  

100̔ ҉ ᶏ  

101̔ ҉ Ḥ ᶏ  

110̔ Ḥ ҉ ᶏ  

111̔ Ḥ ҉ Ҋ ᶏ  

7:6 Ḡ  Ḡ ᵝṿȂ 

5:4 TMSTOP[1:0] Ả ᵝ 

00̔ Ả ᵝ 

01̔ Ԋᴆ ῀Ả ᵝ 

10̔ ῀Ả ᵝ 

11̔ Ԋᴆ ғ ῀Ả ᵝ 

3:2 Ḡ  Ḡ ᵝṿȂ 

1 TMSTART ᵝ 

0̔ ᵝ 

1̔ᶏ ᵝ 

0 Ḡ  Ḡ ᵝṿȂ 

9.5.18. x̂ MFCOM_TMCMPx̃ 

Ẓ ̔0x500 + 0x004 * x̆̂x = 0ŀ3̃ 

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 

TMCVALUE[15:0] 

rw 

 

ᵝ/β    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 TMCVALUE[15:0] ṿ 

ѿ ᶏ ̆ ṿ ⱴ ⌠ Ҭ̆ ғ ⁞ҹ

Ȃ 

8ᵝ ̔ 

ᵞ 8ᵝ №  =̂TMCVALUE [7:0] + 1̃* 2 

8ᵝ ҩ ᵝ  =̂TMCVALUE [15:8] + 1̃/ 2 

8ᵝ PWM ̔ 

ᵞ 8ᵝ ₮ ҹ̂TMCVALUE [7:0] + 1̃ 

8ᵝ ₮ ᵞ ҹ̂TMCVALUE [15:8] + 1̃ 

16ᵝ ̔ 

№  =̂TMCVALUE [15:0] + 1̃* 2 

ᵝ ҹ ῀ ̆ ҩ ᵝ  =̂TMCVALUE [15:0] + 1̃/ 2 
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10. Όᵩ ᾝ̂CRC̃ 

 ׃ .10.1

Όᵩ ѿ Ữ ҉ ̆ ץ Ẽ

Ȃ 

CRC ᾝ 7/8/16/32ᵝ CRC Ȃ 

10.2. Һ  

Â 7/8/16/32ᵝ ῀̕ 

Â ԍ7̂8̃/16/32ᵝ ῀ ̆ №≢ҹ1/2/4ҩAHB ̕ 

Â ץ ̕ 

Â CRC ᵝ ̆ ץ ∆ṿ̕ 

Â ҍ ῏ 8ᵝ ̆ ᴋᵥזᶫῒץ ᶏ Ȃ 

10-1. CRC ᾝ  

AHB

῀  ̂32 bit̃

₮  ̂32 bit̃

 ̂8 bit̃ 

῀

₮

CRC ᾝ
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10.3. ⱳ  

Â CRC ᾝ ץ 32ᵝ ̆CRC_DATA Ữ

Ȃ 

Ҍ ᴆ CRC_CTL CRC_DATA ̆ ῀

ᴪ ԍ╠ѿ CRC_DATA Ҭ Ȃ 

ԍ32/16/8̂7̃ᵝ ̆CRC №≢ 4/2/1ҩAHB Ȃ

̆ ҹ32ᵝ ῀ ̆AHB Ҍᴪ Ȃ 

Â ᶫԅѿҩ8ᵝ CRC_FDATĂCRC_FDATAҍCRC ῏̆ᴋᵥ

Ṝ ץ Ώ ᵬȂ 

Â ⱳ ֜ץ ῀ ₮ ᵝ Ȃ 

῀ ҈ Ȃ 

ץ 0x1A2B3C4Dҹᶛ̔ 

1̃ ̔ 

32ᵝ № ̆ ῤ ṕȂ ҹ̔0x58D43CB2 

2̃ ̔ 

32ᵝ № ң ̆ ῤ ṕȂ ҹ̔0xD458B23C 

3̃ ̔ 

32ᵝ № ѿ ̆ ῤ ṕ̆ ҹ̔0xB23CD458 

ԍ ₮ ̆ ҹ Ȃ 

ᶛ ̔ REV_O=1̆ 0x22CC4488 0x11223344Ȃ 

Â ∆ Ȃ 

RSTᵝ ᵝ CRC_IDATA Ώ ᵬ ̆CRC_DATA ꜚ∆

ҹCRC_IDATA Ҭ ṿȂ 

Â Ȃ 

PS[1:0]̆ ץ ₮ ᵝ Ȃ ԍ32ᵝ̆

Ӈ ῀ ₮ ᵝ Ȃ PS[1:0] ̆ ᵝCRCȂ 
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10.4. CRC  

CRC ̔0x4002 3000 

10.4.1. ̂CRC_DATÃ 

Ẓ ̔0x00 

ᵝṿ̔0xFFFF FFFF 

̂32β ̃ Ȃ 

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

DATA[31:16] 

rw 

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

DATA[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 DATA[31:0] CRC ᵝ 

ᴆ ΏȂ 

ԍ ̆ ῒΏ῀ Ȃ↨Ώ῀ Ҍ ₮

ҹ ⌠ ҉ CRC Ȃ 

10.4.2. ̂CRC_FDATÃ 

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  FDATA[7:0] 

 rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7:0 FDATA[7:0] ᵝ 

ᴆ ΏȂ 

֓ᵝҍ CRC ῏Ȃ ᴋᵥῒז ԍῒזᴋᵥ Ȃ Ҍ

CRC_CTL Ȃ 
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10.4.3. └ ̂CRC_CTL̃ 

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  REV_O REV_I[1:0] PS[1:0] Ḡ  RST 

 rw rw rw  rs 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7 REV_O ᵝ ₮ ⱳ  

0̔ ₮ Ҍ  

1̔ ₮ ᵝ  

6:5 REV_I[1:0] ῀ ⱳ  

0̔ ῀ Ҍ  

1̔ ῀  

2̔ ῀  

3̔ ῀  

4:3 PS[1:0]  

0̔32ᵝ 

1̔16̂POLY[15:0]ԍ ̃ᵝ 

2̔8̂POLY[7:0]ԍ ̃ᵝ 

3̔7̂POLY[6:0]ԍ ̃ᵝ 

2:1 Ḡ  Ḡ ᵝṿȂ 

0 RST ᴆ Ώ 

ᵝ ᵝ CRC_DATA Ȃ 

ᵝ C̆RC_DATA ṿ ꜚ∆ ҹ CRC_IDATA Ҭ ṿ̆

ꜚ Ȃ ᵝ CRC_FDATA Ȃ 

10.4.4. ∆ṿ ̂CRC_IDATÃ 

Ẓ ̔0x10 

ᵝṿ̔0xFFFF FFFF 

̂32β ̃ Ȃ 

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

IDATA [31:16] 
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rw 

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

IDATA[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 IDATA[31:0] CRC∆ṿ 

CRC_CTL RST ᵝ ᵝ ̆CRC_DATA ṿ ҹ

ṿȂ 

10.4.5. ̂CRC_POLỸ 

Ẓ ̔0x14 

ᵝṿ̔0x04C1 1DB7 

̂32β ̃ Ȃ 

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

POLY [31:16] 

rw 

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

POLY[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 POLY[31:0] ṿ 

PS[1:0]ᶏ Ȃ 
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11. Ữ └ ̂DMÃ 

 ׃ .11.1

DMA └ ᶫԅѿ ᴆᴰ ̆ Ữ ӊ Ữ Ữ ӊ ᴰ

̆ CPU ῀׃ ׆̆ ᶏCPU Ғץ ῒז ⱳ ҉ȂDMA └ 12ҩ

̂DMA0 7ҩ ̆DMA1 5ҩ Ȃ̃ ҩ Ғ ѿҩ ҩ

Ữ ȂDMA └ ῤ ԅѿҩᴂ ̆ ᴂ ҩ DMA ᴨᾢ

Ȃ 

DMA └ Cortex®-M33ῤ ῍֣ Ȃ DMA CPU ̆

DMA ᴪ CPU ₃ҩ Ȃ Ҭ ԅ ᴂ №

DMAҍCPU ̆ ץ ḠCPU ⌠ ѿ Ȃ 

11.2. Һ  

Â ᴰ ̆ ⌠65536̕ 

Â 12ҩ ̂DMA0 7ҩ ̆DMA1 5ҩ ̃̆ ғ ҩ ̕ 

Â AHB APB ̆ ҉ SRAM ᵬҹץ ̕ 

Â ҩ ᴆDMA ̕ 

Â DMA ᴆᴨᾢ ̂ᵞȁҬȁ ȁ ̃ ᴆᴨᾢ ̂ ᵞ̆ᴨᾢ

̃̕  

Â Ữ ᴰ ̔ ̆ ̆ ̕ 

Â Ữ ᴰ ̕ 

Â ᴰ ̕ 

Â ⌠ Ữ ̆ Ữ ⌠ ̆ Ữ ⌠ Ữ ᴰ ̕ 

Â ҩ 3 Ԋᴆ Ҭ ̆ Ҭ ᶏ ̕ 

Â Ҭ ᶏ Ȃ 
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11.3.  

11-1. DMA  

ᴈ

AHBӀ

DMA 

┼

&
 

0

1

2

6

Ỵ ┼  

& 

┼  & 

AHBה

AHBӀ

ň

ň
ň

ň

ᴶ

dma_req

dma_ack

dma_req

dma_ack
dma_req

dma_ack
dma_req

dma_ack

 

11-1. DMA ̆DMA └ 4 № ̔ 

͠ AHB׆ DMA̕  

͠ AHBҺ ᴰ ̆ ԍ Ữ ̕ 

͠ ᴂ DMA ᴨᾢ ̕ 

͠ ԍ └ / Ȃ 

11.4. ⱳ  

11.4.1. DMA ᵬ 

DMAD №ҹң ᵬ̔׆ ̆ӊ Ữ⌠ ȂDMA └

ԍ DMA_CHxPADDRȁDMA_CHxMADDRȁDMA_CHxCTL ṿ Ҋѿ ᵬ

/ ȂDMA_CHxCNT ԍ └ᴰ ȂDMA_CHxCTL

PWIDTHMWIDTHβ ‗ ̂ / / Ȃ̃ 

Ẋ DMA_CHxCNT ṿҹ 4̆ ғPNAGAMNAGAβ ᵝȂ PWIDTH

MWIDTH ̆DMAD ᵬ 11-1. DMAᴰ ᵬȂ 
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11-1. DMAᴰ ᵬ 

ᴰ  ᴰ ᵬ 

    

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

DMA_CHxCNT CNTβ CHENβ ᵝ╠ ̆ ᵝ └ᴰ Ȃ

ᴰ Ҭ̆CNTβ ṿ ᴰ Ȃ 

DMA_CHxCTL CHENβ ̆ Ảץ DMAD Ȃ 

Â CHENβ DMAD ̆ ᶏ CHENβ DMAD №ң ’  ̔

͠ ᶏ DMA ╠̆ ῏ ᵬ̆↕DMA

҉ ᴰ ̕ 

͠ 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 
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11.4.2.  

ҹԅḠ ᴰ D̆MA └ Ҭ ῀ԅ Ữ └̆ Ḥ

Ḥ ̔ 

Â Ḥ ̔ ₮̆ ‰ ̕ 

Â Ḥ ̔ DMA └ ̆ DMA └ AHB פ Ȃ 

11-2. └Ҭ ԅDMA└ ҍ ӊ └Ȃ 

11-2. └ 

DMA

‰

̆ Ḥ ⌠DMA

DMA

DMA ғῒז

ᴨᾢ

ᴨᾢ ̆DMA

└ AHB פ

⌠ Ḥ

Ḥ

DMA └ ⌠ᵞ Ḥ

̆DMA └ Ḥ  

ꜚҊѿҩ

 

11.4.3. ᴂ  

DMA└ ѿ ⌠ ҩ ̆ᴂ ᴨᾢ ‗

ѿҩ Ȃᴨᾢ ᴆᴨᾢ ᴆᴨᾢ ̆ᴨᾢ ↕ Ҋ̔ 

Â ᴆᴨᾢ ̔№ҹ4 ̆ᵞ̆Ҭ̆ Ȃ ץ DMA_CHxCTLPRIOβ

̕ 

Â ᴆᴨᾢ ̔ ΐ ᴆᴨᾢ ̆ ᵞ ᴨᾢ Ȃᶛ̔ 0

2 ҹ ᴆᴨᾢ ̆ 0 ᴨᾢ ԍ 2Ȃ 

11.4.4.  

Ữ ң ̔ Ȃ DMA_CHxCTL

PNAGAMNAGAβ№≢ Ữ Ȃ 

Ҭ̆ ѿ ҹ∆ ̂DMA_CHxPADDR̆DMA_CHxMADDRȂ̃ 

Ҭ̆Ҋѿ ᴰ ╠ ⱴ1̂ 2̆ 4̃̆ ҩṿ ‗ԍ ᴰ

Ȃ 

11.4.5.  

( ADC )Ȃ DMA_CHxCTL CMENᵝ

ᵝ ᶏץ Ȃ 
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Ҭ̆ DMAᴰ ̆CNTṿᴪ ῀̆ғᴰ ᵝᴪ 1Ȃ

DMAᴪѿ ̆ ⌠ ᶏ ᵝ̂DMA_CHxCTL CHENᵝ̃ 0Ȃ 

11.4.6. Ữ ⌠ Ữ  

DMA_CHxCTL M2Mᵝ ᵝ ᶏץ Ữ ⌠ Ữ Ȃ Ҋ̆DMA

ᴰ Ҍᶭ Ḥ Ȃѿ DMA_CHxCTL CHENβ 1̆ DMA

ᴰ ̆ ⌠DMA_CHxCNT ⌠0̆ DMAD ᴪẢ Ȃ 

11.4.7.  

ꜚѿ DMA ᴰ ̆ Ҋץ ᵬ̔ 

1. CHENβ̆ ҹ 1̂ ᶏ ̃̆ ᵝȂ CHENҹ0 ̆ Ҋ↓

DMA ᴰ ̕ 

2. DMA_CHxCTL M2M DIRᵝ̆ ᴰ ̕ 

3. DMA_CHxCTL CMENᵝ̆ ᶏ ̕ 

4. DMA_CHxCTL PRIOᵝ ̆ ᴆᴨᾢ ̕ 

5. DMA_CHxCTL Ữ ᴰ ץ Ữ

̕ 

6. DMA_CHxCTL ᴰ Ҭ ̆ ᴰ Ҭ ̆D Ҭ ᶏ ᵝ̕ 

7. DMA_CHxPADDR ̕ 

8. DMA_CHxMADDR Ữ ̕ 

9. DMA_CHxCNT ᴰ ̕ 

10. DMA_CHxCTL CHENᵝ 1̆ᶏ DMA Ȃ 

11.4.8. 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 11-2. Ҭ Ԋᴆ ԅῒ ῏ Ȃ 

11-2. Ҭ Ԋᴆ 

Ҭ Ԋᴆ 
ᵝ ᵝ ᶏ ᵝ 

DMA_INTF DMA_INTC DMA_CHxCTL 

ᴰ  FTFIF FTFIFC FTFIE 

ᴰ  HTFIF HTFIFC HTFIE 

ᴰ  ERRIF ERRIFC ERRIE 

DMAҬ 11-3. DMAҬ ̆ᴋᵥ Ҭ ᶏ ̆֟ ԅ Ҭ Ԋᴆ

ᴪ֟ Ҭ Ȃ 
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11-3. DMAҬ  

and

and

and

or

FTFIFx

FTFIEx

HTFIFx

HTFIEx

ERRIFx

ERRIEx

CHxINTF

 

̔ñxò ̂ x=0é6̃ 

11.4.9. DMA  

ҩ DMA DMAMUX ₮ AHB/APB

̆ 12-3. DMAMUX ῀Ḥ Ȃ 
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11.5. DMA  

DMA0 ̔0x4002 0000 

DMA1 ̔0x4002 0400 

̔DMA1ֽ 5ҩ ̂0⌠ 4 ̃̆ ῏ Ҭ 5 6 ᵝҌ

ԍ DMA1Ȃ 

11.5.1. 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 

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

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

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

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

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

 

ᵝ/β    

31:28 Ḡ  Ḡ ᵝṿȂ 

27/23/19/15 

/11/7/3 

ERRIFx x ᵝ̂x=0é6̃ 

ᴆ ᵝ̆ ᴆΏDMA_INTCβҹ1  

0̔ x ᴰ  

1̔ x ᴰ  

26/22/18/14 

/10/6/2 

HTFIFx x ᴰ ᵝ̂x=0é6̃ 

ᴆ ᵝ̆ ᴆΏDMA_INTCβҹ1  

0̔ x ᴰ  

1̔ x ᴰ  

25/21/17/13 

/9/5/1 

FTFIFx xD ᵝ̂x=0é6̃ 

ᴆ ᵝ̆ ᴆΏDMA_INTCβҹ1  

0̔ xD  

1̔ xD  

24/20/16/12 

/8/4/0 

GIFx xῃ Ҭ ᵝ̂x=0é6̃ 

ᴆ ᵝ̆ ᴆΏDMA_INTCβҹ1  

0̔ x ERRIF̆HTFIFFTFIFβ ᵝ 

1̔ x ERRIF̆HTFIFFTFIFӊѿ ᵝ 
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11.5.2. Ҭ ᵝ ̂DMA_INTC̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

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

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

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

ERRIFC3 HTFIFC3 FTFIFC3 GIFC3 ERRIFC2 HTFIC2 FTFIFC2 GIFC2 ERRIFC1 HTFIFC1 FTFIFC1 GIFC1 ERRIFC0 HTFIFC0 FTFIFC0 GIFC0 

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

 

ᵝ/β    

31:28 Ḡ  Ḡ ᵝṿȂ 

27/23/19/15 

/11/7/3 

ERRIFCx x̂ x=0é6̃ ᵝ 

0̔  

1̔ DMA_INTF ERRIFxᵝ 

26/22/18/14 

/10/6/2 

HTFIFCx x̂ x=0é6̃ ᴰ ᵝ 

0̔  

1̔ DMA_INTF HTFIFxᵝ 

25/21/17/13 

/9/5/1 

FTFIFCx x̂ x=0é6̃ᴰ ᵝ 

0̔  

1̔ DMA_INTF FTFIFxᵝ 

24/20/16/12 

/8/4/0 

GIFCx x̂ x=0é6̃ῃ Ҭ ᵝ 

0̔  

1̔ DMA_INTF GIFx̆ERRIFx̆HTFIFxFTFIFxᵝ 

11.5.3. x └ ̂DMA_CHxCTL̃ 

Ẓ ̔0x08 + 0x14 * x̂x = 0...6, xҹ ̃ 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

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

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

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

 

ᵝ/β    
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31:15 Ḡ  Ḡ ᵝṿȂ 

14 M2M Ữ ⌠ Ữ  

ᴆ ᵝ  

0̔ Ữ ⌠ Ữ  

1̔ ᶏ 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  

0̔  

1̔  

CHENβҹ1 ̆ ᵝҌ  

6 PNAGA  

ᴆ ᵝ  

0̔  

1̔  

CHENβҹ1 ̆ ᵝҌ  

5 CMEN ᶏ  

ᴆ ᵝ  

0̔  



                                                            GD32E502xxΎ 

214 
 

1̔ ᶏ  

CHENβҹ1 ̆ ᵝҌ  

4 DIR ᴰ  

ᴆ ᵝ  

0̔ ׆ ₮ Ώ῀ Ữ  

1̔ ׆ Ữ ₮ Ώ῀  

CHENβҹ1 ̆ ᵝҌ  

3 ERRIE Ҭ ᶏ ᵝ 

ᴆ ᵝ  

0̔ Ҭ  

1̔ ᶏ Ҭ  

2 HTFIE ᴰ Ҭ ᶏ ᵝ 

ᴆ ᵝ  

0̔ ᴰ Ҭ  

1̔ ᶏ ᴰ Ҭ  

1 FTFIE ᴰ Ҭ ᶏ ᵝ 

ᴆ ᵝ  

0̔ ᴰ Ҭ  

1̔ ᶏ ᴰ Ҭ  

0 CHEN ᶏ  

ᴆ ᵝ  

0̔  

1̔ ᶏ  

11.5.4. x ̂DMA_CHxCNT̃ 

Ẓ ̔0x0C + 0x14 * x̂x = 0...6, xҹ ̃ 

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  
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CHENβҹ1 ̆ ᵝ Ҍ  

ᴰ Ȃѿ ᶏ ̆ ҹ ̆

ҩDMAD ӊ ṿ⁞1Ȃ ṿҹ0̆ ҍ ̆ Ҍᴪ

ᴰ Ȃ ᵬ Ҋ̆ѿ ᴰ ᴋⱵ ̆ ᴪ ꜚ

ҹ∆ ṿȂ 

11.5.5. x ̂DMA_CHxPADDR̃ 

Ẓ ̔0x10 + 0x14 * x̂x = 0...6, xҹ ̃ 

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 ṿҹ01̂16-bit̃̆ PADDR[0] ̆ ꜚҍ16β Ȃ 

PWIDTHᵝ ṿҹ10̂32-bit̃̆PADDR [1:0]̆ ꜚҍ32β Ȃ 

11.5.6. x Ữ ̂DMA_CHxMADDR̃ 

Ẓ ̔0x14 + 0x14 * x̂x = 0...6, xҹ ̃ 

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 ṿҹ01̂ 16-bit̃ ̆MADDR [0] ̆ ꜚҍ16β

Ȃ 
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MWIDTHᵝ ṿҹ10̂32-bit̃ ̆MADDR [1:0]̆ ꜚҍ32β

Ȃ 
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12. DMA ̂DMAMUX̃ 

 ׃ .12.1

DMAMUX DMA ᴰ Ȃ DMA DMAMUX̆

DMA └ ӊ DMA ̆ DMAMUX Ӟ ץ Ԋᴆ ῀⌠ ῀

Ḥ ҉̆ᵬҹѿҩ DMAMUX ̆Ῥ DMAMUX DMAMUX

֟ DMA DMA └ ӊ DMA Ȃ ҩ DMAMUX

ѿ ѿ DMA ̆ ᴆ ׆ DMAMUX ῀ԊᴆȂDMA

Ḥ ᴪѿ ̆ ⌠ DMA └ ̆ ғ֟ ѿҩ DMA Ḥ ̆ DMA

Ḥ Ȃ 

12.2. Һ  

Â 12ҩ DMAMUX ₮  

Â 4ҩDMAMUX  

Â 27 ῀Ḥ ⌠DMAMUX  

Â 27 ῀Ḥ  

Â ҩDMAMUX ̔ 

͠ DMAMUX ῀  

͠ DMAMUX  

͠ Ҭ DMAMUX ῀Ḥ Ԋᴆ ₮  

Â ҩDMAMUX ₮ ̔ 

͠ 79 DMAMUX ῀Ḥ  

͠ ῀Ḥ  

͠ ѿ DMA ₮  

͠ ѿҩ Ԋᴆ ₮Ḥ ̆ ԍDMA  

͠ DMAMUX  

͠ Ҭ ῀Ḥ Ԋᴆ ₮  
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12.3.  

12-1. DMAMUX  

0

1

2

3

῀:

Trgx_in

0

1

2

11

Gen_reqx

ŀ
ŀ

Reqx_in

Peri_reqx

ŀ
ŀ

ῇ

ŀŀ

ŀ
ŀ

ῇ

ŀ
ŀ

ŀ
ŀ

ŀ
ŀ

AHBה

Ҳ

NVIC

⌠DMA └ :

Reqx_out

Ҋ :

Evtx_out

῀:

Syncx_in

 

12.4. ⱳ  

11-1. DMA ̆DMAMUX ңҩ ̔ 

Â DMAMUX  

DMAMUX ῀̂Reqx_iñ ң №̔ 

͠ ѿ № ̂Peri_reqx̃̕ 

͠ ѿ № DMAMUX ̂Gen_reqx̃Ȃ 

DMAMUX ₮⌠ DMA └ ̂Reqx_out̃Ȃ 

῀̂Syncx_iñ ῤ Ḥ Ȃ 

Â DMAMUX  
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DMAMUX ῀̂Trgx_iñ ῤ Ḥ Ȃ 

12.4.1. DMAMUXḤ  

12-1. DMAMUXḤ  

Ḥ   

Reqx_in 
DMAMUX ῀Ḥ ̂ DMAMUX

̃ 

Peri_reqx ׆ ῀⌠DMAMUXDMA  

Gen_reqx DMAMUX ₮ DMA Ḥ  

Reqx_out DMAMUX ₮Ḥ ̂⌠DMA └ ̃ 

Trgx_in DMAMUX ῀Ḥ ̂⌠DMAMUX ̃ 

Syncx_in DMAMUX ῀Ḥ ̂⌠DMAMUX ̃ 

Evtx_out DMAMUX Ҋ Ԋᴆ ₮Ḥ  

12.4.2. DMAMUX  

DMAMUX DMAMUX ҍ̆ DMA └ ӊ DMA

ȂDMAMUX DMAMUX ȂDMA ῀Ḥ

DMAMUX Ȃ ҩ DMAMUX ѿҩ ᾝȂ ῀Ḥ

DMAMUX ᾝȂ ҩ DMAMUX ѿҩῤ

DMAMUX Ȃ 

DMAMUX  

DMAMUX x ῀ DMAMUX_RM_CHxCFG MUXID[6:0]

ᵝ ̆ ῀ ҹ DMA ̆ DMAMUX ֟ DMA

̆ 12-3. DMAMUX ῇḪ Ȃѿҩ DMAMUX ҍ

DMA └ Ȃ 

̔ MUXID[6:0]ṿҹ 0 ̆ DMA ⌠ DMAMUX ҉Ȃ

DMAMUX Ҍᾛ ѿҩ DMA ̂ MUXID[6:0]ғ ̃ ⌠ңҩҌ

DMAMUX ҉Ȃ 

 

⌠ DMAMUX DMA DMA └ Ⱶ̆ ҩ DMA ̆ῤ

DMAMUX ⁞ 1Ȃ DMAMUX Ҋ ̆

DMAMUX_RM_CHxCFG NBR[4:0]ṿ ꜚ ⌠ ҬȂ EVGENᵝ

ᵝ̆ᶏ Ԋᴆ ₮̆↕ Ԋᴆ ₮╠̆DMA ҹ NBR[4:0] + 1Ȃ 

̔ DMAMUX x ᶏ ᵝ SYNCEN ᵝ Ԋᴆ ₮ᶏ ᵝ

EVGENᵝ ҹ 0 ̆ ῒ NBR[4:0]ᵝ Ȃ 

ᶏ  
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DMAMUX x ᵬ Ҋ̆ ⌠ ῀Ḥ ҉

Ҋ ̆ DMA ⌠DMAMUX x ₮Ȃ ⌠DMAMUX

DMA DMA └ Ⱶ̆ ҩ DMA ῤ̆ DMAMUX

⁞ 1Ȃ DMAMUX Ҋ D̆MA ҍ DMAMUX

x ₮ ̆ ғ DMAMUX_RM_CHxCFG NBR[4:0]ṿ ꜚ

⌠ ҬȂѿҩ Ԋᴆ ᴰ NBR[4:0] + 1ҩ DMA ⌠ DMAMUX x

₮҉Ȃ 

12-2. ҹ NBR[4:0]=4 S̆YNCEN=1 ĔVGEN=1 S̆YNCP[1:0]=0b01 ҽᶛȂ 

12-2.  

 

Reqx_in

Syncx_in

Evtx_out

4 3 2 1

Reqx_out

0
DMAMUX

4

DMA
DMA Ⱶ

Ԋᴆ

Ҋ Ԋᴆ

 

ᵝ DMAMUX_RM_CHxCFG SYNCEN ᵝ ᶏ DMAMUX x

Ȃ ῀Ḥ DMAMUX_RM_CHxCFG SYNCID[4:0]ᵝ ̆

12-5. ῇḪ Ȃ ῀Ḥ DMAMUX_RM_CHxCFG

SYNCP[1:0]ᵝ Ȃ 

̔ ῀Ԋᴆ ̆DMAMUX ῀҉ DMA ̆↕ ҩ ῀

Ԋᴆ ̆ӊ DMA ̆ Ҍᴪ ⌠ DMAMUX x

₮̆ ⌠ Ҋѿҩ ῀ԊᴆȂ 

Ԋᴆ ₮ 

ҩDMAMUX ѿҩ Ԋᴆ ₮Ḥ Evtx_out̆ ԍDMAMUX

Ҋ Ԋᴆ ₮ȂEvt0_out ~ Evt3_outḤ ԍ DMA Ȃ ᵝ

DMAMUX_RM_CHxCFG EVGEN ᵝ ᶏ DMAMUX x Ԋᴆ

₮̆ DMAMUX ꜚ ҹ NBR[4:0]ṿ ̆ ѿҩ Ԋᴆ̆ ₮ҹ

ѿҩ AHB ‖Ȃ 

12-3. Ԑᴌ ₴ҹ NBR[4:0]=4̆SYNCEN=0̆EVGEN=1 ҽᶛȂ 
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12-3. Ԋᴆ ₮ 

Reqx_in

Reqx_out

Evtx_out

4 3 2 1

SYNCEN

DMAMUX

DMA

4 3 2 0 4 3 10 1 2 0

EVGEN
DMAMUX Ҋ Ԋᴆ

 

̔ EVGEN = 1ғ NBR[4:0] = 0 ↕̆ DMA Ⱶ ᴪ ₮ѿҩ ԊᴆȂ 

₮ 

DMAMUX Ҋ ӊ╠ ԅ Ԋᴆ̆↕ DMAMUX_RM_INTF

₮ ᵝ SOIFxᵝ ᵝȂ 

̔ DMA └ ̆ DMAMUX_RM_CHxCFG

SYNCEN ᵝҹ 0 DMAMUX x Ȃ ↕̆ ѿҩ

Ԋᴆ ̆ ԍ Ҍ⌠ DMA Ḥ ᴪ ₮ԊᴆȂ 

12.4.3. DMAMUX  

DMAMUX ῀Ԋᴆ ᴪ֟ DMA ȂDMAMUX

DMAMUX ȂDMA ῀Ḥ DMAMUX Ȃ

ҩ DMAMUX ѿҩῤ DMAMUX Ȃ 

῀Ḥ DMAMUX_RG_CHxCFG RGTP[1:0]ᵝ Ȃ

DMAMUX x ῀Ḥ DMAMUX_RG_CHxCFG TID[4:0]ᵝ

̆ 12-4. ῇḪ Ȃ ᵝ DMAMUX_RG_CHxCFG RGEN

ᵝ ᶏ DMAMUX xȂ 

DMAMUX  

῀Ԋᴆ ̆ DMAMUX x ֟ DMA ⌠ ₮

҉̆ ₮ ⌠ DMAMUX ῀҉Ȃ DMAMUX DMA DMA

└ Ⱶ̆ ҩ DMA ̆ῤ DMAMUX ⁞ 1Ȃ

DMAMUX Ҋ D̆MAMUX Ả ֟ DMA ̆ Ҋ
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ѿ ҩ ῀ Ԋ ᴆ ̆ DMAMUX ꜚ ҹ

DMAMUX_RG_CHxCFG NBRG[4:0]ᵝ ṿȂ 

̔ ῀Ԋᴆ ֟ DMA ҹ NBRG[4:0] + 1Ȃ DMAMUX

x RGENᵝҹ 0 ץ NBRG[4:0]ᵝ Ȃ 

₮ 

RGENᵝҹ 1̆DMAMUX x ᶏ ̆ ѿҩ ῀Ḥ ԅ̆

DMAMUX Ҋ ↕̆ DMAMUX_RG_INTF TOIFxᵝ

ᴆ ᵝץ ԅ ₮ԊᴆȂ 

̔ DMA └ ̆ DMAMUX_RG_CHxCFG

RGEN ᵝҹ 0 DMAMUX xȂ ↕̆ ѿҩ ῀Ԋᴆ ̆

ԍ Ҍ⌠ DMA Ḥ ᴪ ₮ԊᴆȂ 

12.4.4.  

Ҋץ DMAMUX y DMA x̔ 

1. DMA x ῏ ̆ ԅ DMA x ᶏ Ȃ 

2. DMAMUX y ῏ Ȃ 

3. DMA_CHxCTL CHENᵝ 1 ᶏ DMA xȂ 

12.4.5. Ҭ  

DMAMUX ң Ҭ Ԋᴆ̆ DMAMUX ₮Ԋᴆ̆

DMAMUX ₮ԊᴆȂ 

ҩҬ Ԋᴆ ѿҩҒ ᵝ̆Ғ ᵝ Ғ ᶏ ᵝȂ 12-2. Ҭ Ԋᴆ

ԅῒ ῏ Ȃ 

12-2. Ҭ Ԋᴆ 

Ҭ Ԋᴆ ᵝ ᵝ ᶏ ᵝ 

DMAMUX x҉

₮Ԋᴆ 
SOIFx SOIFCx SOIE 

DMAMUX y҉

₮Ԋᴆ 
TOIFy TOIFCy TOIE 

₮Ҭ  

DMAMUX ₮ ᵝ TOIFx ᵝ̆ ғ ₮Ҭ ᶏ ᵝ TOIEᵝ ᵝ̆

↕ᴪ֟ ѿҩ ₮Ҭ ȂΏ 1 ⌠ DMAMUX_RG_INTC ₮ ᵝ

TOIFCx ᴪ ₮ ᵝ TOIFxȂ 

₮Ҭ  
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DMAMUX ₮ ᵝ SOIFx ᵝ̆ ғ ₮Ҭ ᶏ ᵝ SOIE ᵝ

ᵝ̆↕ᴪ֟ ѿҩ ₮Ҭ ȂΏ 1⌠ DMAMUX_RM_INTC ₮

ᵝ SOIFCx ᴪ ₮ ᵝ SOIFxȂ 

12.4.6. DMAMUX  

DMAMUX ῀  

DMAMUX ῀ ԍ DMAMUX ̆ 12-3. DMAMUX

῀Ḥ ̆ DMAMUX_RM_CHxCFG MUXID[5:0]ᵝ DMAMUX

x ῀Ȃ 

12-3. DMAMUX ῀Ḥ  

῀

MUXID[5:0] 
 

1 Gen_reqx0 

2 Gen_reqx1 

3 Gen_reqx2 

4 Gen_reqx3 

5 ADC 

6 DAC_CH0 

7 Ḡ  

8 I2C1_RX 

9 I2C1_TX 

10 I2C0_RX 

11 I2C0_TX 

12 MFCOM_SSTAT0 

13 MFCOM_SSTAT1 

14 MFCOM_SSTAT2 

15 MFCOM_SSTAT3 

16 SPI0_RX 

17 SPI0_TX 

18 SPI1_RX 

19 SPI1_TX 

20 TIMER0_CH0 

21 TIMER0_CH1 

22 TIMER0_CH2 

23 TIMER0_CH3 

24 TIMER0_TI 

25 TIMER0_UP 

26 TIMER0_CO 

27 TIMER0_MCH0 

28 TIMER0_MCH1 
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῀

MUXID[5:0] 
 

29 TIMER0_MCH2 

30 TIMER0_MCH3 

31 TIMER1_CH0 

32 TIMER1_CH1 

33 TIMER1_CH2 

34 TIMER1_CH3 

35 TIMER1_TI 

36 TIMER1_UP 

37 TIMER7_CH0 

38 TIMER7_CH1 

39 TIMER7_CH2 

40 TIMER7_CH3 

41 TIMER7_TI 

42 TIMER7_UP 

43 TIMER7_CO 

44 TIMER7_MCH0 

45 TIMER7_MCH1 

46 TIMER7_MCH2 

47 TIMER7_MCH3 

48 CAN1 

49 CAN0 

50 USART0_RX 

51 USART0_TX 

52 USART1_RX 

53 USART1_TX 

54 USART2_RX 

55 USART2_TX 

56 TIMER5_UP 

57 TIMER6_UP 

58 TIMER19_CH0 

59 TIMER19_CH1 

60 TIMER19_CH2 

61 TIMER19_CH3 

62 TIMER19_TI 

63 TIMER19_UP 

64 TIMER19_CO 

65 TIMER19_MCH0 

66 TIMER19_MCH1 

67 TIMER19_MCH2 

68 TIMER19_MCH3 
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῀

MUXID[5:0] 
 

69 TIMER20_CH0 

70 TIMER20_CH1 

71 TIMER20_CH2 

72 TIMER20_CH3 

73 TIMER20_TI 

74 TIMER20_UP 

75 TIMER20_CO 

76 TIMER20_MCH0 

77 TIMER20_MCH1 

78 TIMER20_MCH2 

79 TIMER20_MCH3 

῀  

DMAMUX x ῀ DMAMUX_RG_CHxCFG TID[4:0]ᵝ

̆ 12-4. ῇḪ Ȃ 

12-4. ῀Ḥ  

῀ TID[4:0]  

0 EXTI_0 

1 EXTI_1 

2 EXTI_2 

3 EXTI_3 

4 EXTI_4 

5 EXTI_5 

6 EXTI_6 

7 EXTI_7 

8 EXTI_8 

9 EXTI_9 

10 EXTI_10 

11 EXTI_11 

12 EXTI_12 

13 EXTI_13 

14 EXTI_14 

15 EXTI_15 

16 Evtx_out0 

17 Evtx_out1 

18 Evtx_out2 

19 Evtx_out3 

20 Ḡ  

21 Ḡ  
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῀ TID[4:0]  

22 TIMER20_CH0_O 

23 Ḡ  

24 Ḡ  

25 Ḡ  

26 Ḡ  

῀  

῀ DMAMUX_RM_CHxCFG SYNCID[4:0]ᵝ ̆ 12-5. 

ῇḪ Ȃ 

12-5. ῀Ḥ  

῀ SYNCID[4:0]  

0 EXTI_0 

1 EXTI_1 

2 EXTI_2 

3 EXTI_3 

4 EXTI_4 

5 EXTI_5 

6 EXTI_6 

7 EXTI_7 

8 EXTI_8 

9 EXTI_9 

10 EXTI_10 

11 EXTI_11 

12 EXTI_12 

13 EXTI_13 

14 EXTI_14 

15 EXTI_15 

16 Evtx_out0 

17 Evtx_out1 

18 Evtx_out2 

19 Evtx_out3 

20 Ḡ  

21 Ḡ  

22 TIMER20_CH0_O 

23 Ḡ  

24 Ḡ  

25 Ḡ  

26 Ḡ  
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12.5. DMAMUX  

DMAMUX ̔0x4002 0800 

12.5.1. x ̂DMAMUX_RM_CHxCFG̃ 

Ẓ ̔0x00 + 0x04 * x̂x = 0...11̆ῒҬ xҹ ̃ 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  SYNCID[4:0] NBR[4:0] SYNCP[1:0] SYNCEN 

 rw rw rw rw 

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

Ḡ  EVGEN SOIE Ḡ  MUXID[6:0] 

 rw rw  rw 

 

ᵝ/ᵝ    

31:29 Ḡ  Ḡ ᵝṿȂ 

28:24 SYNCID[4:0] ῀  

῀ Ȃ 

23:19 NBR[4:0] ᴰ DMA  

῀Ԋᴆӊ ̆ Ԋᴆ ₮ӊ╠̆ ᴰ ⌠DMA └ DMA

ҹNBR[4:0] + 1Ȃ 

ᵝ SYNCENᵝ EVGENᵝ Ȃ 

18:17 SYNCP[1:0] ῀  

00̔Ҍ Ԋᴆ 

01̔҉  

10̔Ҋ  

11̔҉ Ҋ  

16 SYNCEN ᶏ  

0̔  

1̔ᶏ  

15:10 Ḡ  Ḡ ᵝṿȂ 

9 EVGEN Ԋᴆ ₮ᶏ  

0̔ Ԋᴆ ₮ 

1̔ᶏ Ԋᴆ ₮ 

8 SOIE ₮Ҭ ᶏ  

0̔ Ҭ  
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1̔ᶏ Ҭ  

7 Ḡ  Ḡ ᵝṿȂ 

6:0 MUXID[6:0]  

DMAMUX DMA ῀ Ȃ 

12.5.2. Ҭ ᵝ ̂DMAMUX_RM_INTF̃ 

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  SOIF11 SOIF10 SOIF9 SOIF8 SOIF7 SOIF6 SOIF5 SOIF4 SOIF3 SOIF2 SOIF1 SOIF0 

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

 

ᵝ/ᵝ    

31:12 Ḡ  Ḡ ᵝṿȂ 

11:0 SOIFx x̂x=0..11̃ ₮Ԋᴆ ᵝ 

DMAMUX x ԅ ῀Ԋᴆ̆ DMAMUX

ṿ ԍNBR[4:0]̆↕ ₮ ᵝ ᵝȂ 

DMAMUX_RM_INTC SOIFCxᵝΏ1 ₮

Ȃ 

12.5.3. Ҭ ᵝ ̂DMAMUX_RM_INTC̃ 

Ẓ ̔0x084 

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  SOIFC11 SOIFC10 SOIFC9 SOIFC8 SOIFC7 SOIFC6 SOIFC5 SOIFC4 SOIFC3 SOIFC2 SOIFC1 SOIFC0 

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

 

ᵝ/ᵝ    

31:12 Ḡ  Ḡ ᵝṿȂ 
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11:0 SOIFCx x̂x=0..11̃ ₮Ԋᴆ ᵝ 

Ώ1 DMAMUX_RM_INTF ₮ SOIFxȂ 

12.5.4. x ̂DMAMUX_RG_CHxCFG̃ 

Ẓ ̔0x100 + 0x04 * x̂x = 0...3̆ῒҬ xҹ ̃ 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  NBRG[4:0] RGTP[1:0] RGEN 

 rw rw rw 

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

Ḡ  TOIE Ḡ  TID[4:0] 

 rw  rw 

 

ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿȂ 

23:19 NBRG[4:0] ֟ DMA  

῀Ԋᴆӊ ̆ ֟ DMA ҹNBRG[4:0] + 1Ȃ 

̔ RGENᵝҹ0 Ώ ᵝ Ȃ 

18:17 RGTP[1:0] DMAMUX ῀  

00̔Ҍ Ԋᴆ 

01̔҉  

10̔Ҋ  

11̔҉ Ҋ  

16 RGEN DMAMUX xᶏ  

0̔ DMAMUX x 

1̔ᶏ DMAMUX x 

15:9 Ḡ  Ḡ ᵝṿȂ 

8 TOIE ₮Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

7:5 Ḡ  Ḡ ᵝṿȂ 

4:0 TID[4:0] ῀  

DMAMUX ῀ Ȃ 
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12.5.5. Ҭ ᵝ ̂DMAMUX_RG_INTF̃ 

Ẓ ̔0x140 

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  TOIF3 TOIF2 TOIF1 TOIF0 

 r r r r 

 

ᵝ/ᵝ    

31:4 Ḡ  Ḡ ᵝṿȂ 

3:0 TOIFx DMAMUX x̂x=0..3̃ ₮ ᵝ 

DMAMUX ̂ DMAMUX_RG_CHxCFG NBRG[4:0]

ᵝ ̃ Ҋ ӊ╠̆DMAMUX x ԅѿҩ ῀Ԋᴆ̆

↕ ᵝ ᵝȂ 

DMAMUX_RG_INTC TOIFCxᵝΏ1 ₮

Ȃ 

12.5.6. Ҭ ᵝ ̂DMAMUX_RG_INTC̃ 

Ẓ ̔0x144 

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  TOIFC3 TOIFC2 TOIFC1 TOIFC0 

 w w w w 

 

ᵝ/ᵝ    

31:4 Ḡ  Ḡ ᵝṿȂ 

3:0 TOIFCx x̂x=0..3̃ ₮Ԋᴆ ᵝ 

Ώ1 DMAMUX_RG_INTF ₮ TOIFxȂ 

  



                                                            GD32E502xxΎ 

231 
 

13. ̂DBG̃ 

 ׃ .13.1

GD32E502xx↓֟ ᶫԅ ⱳ Ȃ ֓ⱳ ArmÈ CoreSight

ᴆ ‰ TAP └ Ȃ ⱳ ArmÈ CortexÈ-M33ῤ

ҬȂ ұ ̂SW̃ ⱳ ̆Ӟ JTAG Ȃ ⱳ Ҋ↓ ̔ 

Â CortexÈ-M33 Ύ̕ 

Â Arm v5 Ȃ 

ꜛ ᵞⱳ Ҋ ѿ֓ Ȃ ᵝ 1̆ ᴪ ᵞⱳ

Ҋ ᶫ ̆ ҹѿ֓ Ḡ ╠ ̆ ֓ T̔IMERȁWWDGTȁFWDGTȁ

I2CȁCAN MFCOMȂ 

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 ῀ ̂JTDĨ̆ JTAG ₮ ̂JTDÕ̆JTAGβ ̂NJTRST̆ᵞ

Ȃ̃ұ ̂SWD̃ ᶫңҩ ̔ ῀ ₮ ̂SWDIÕ

̂SWCLK̃ȂSW ңҩ ҍJTAG ңҩ S̆WDIOJTMS

̆SWCLKJTCK Ȃ 

13-1. №  

  

PB7 JTDI 
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PB8 JTCK/SWCLK 

PB9 JTMS/SWDIO 

PB3 NJTRST 

PB4 JTDO 

ᵝ ᶏ ԓҩ JTAG ̆ ץ Ҍᶏ NJTRST ’Ҋ ᶏ

JTAGⱳ ̆ PB3 ץ ᵬ GPIOⱳ ̂NJTRSTᴆ Ȃ̃ ℗ ⌠SW

̆PB7/PB4/PB3ᵬҹ GPIOⱳ Ȃ JTAGSW ⱳ ᶏ ̆

ԓҩ ᵬҹ GPIOⱳ Ȃԓҩ ΐᵣ ῀/ ₮

̂GPIO AFIÕȂ 

13.2.3. JTAG  

CortexÈ-M33ῤ JTAG TAPMCU JTAG TAPұ ȂMCU JTAGIR̂ פ

̃ 5β ̆ CortexÈ-M33ῤ JTAGIR̂ פ ̃ 4β Ȃ ץ JTAG

IRᵝ ῀ ̆ ᾢ ᵝ 5β BYPASSפ MCU JTAĞ ᵝ 4β ‰ פ CortexÈ-

M33 JTAGȂ ᵝ ̆ ⱴѿᵝ̆ ҹMCU JTAG BYPASS

Ȃ 

MCU JTAG IDף 0x06418041Ȃ 

13.2.4. ᵝ 

JTAG-DP SW-DP ᵝԍ҉ ᵝ Ȃ ᵝ∆ ԅ CortexÈ-M33 №

ᴆ̆ ԅNVIC̆ ̂FPBȁDWT TM̃ȂNJTRSTᵝJTAG TAP└ Ȃ ̆ץ

ץ ᵝҊ ⱳ Ȃᶛ ̔ ᵝ Ả ̆ ᵝ Ả ᵝ̆

ᵝ ᴪ Ả Ȃ 

13.2.5. JEDEC-106 ID code 

CortexÈ-M33 ԅ JEDEC-106 IDף Ȃ ᵝ ԍ ROM Ҭ ̆ ҹ

0xE00FF000_0xE00FFFFFȂ 

13.3. Ḡ ⱳ  

13.3.1. ᵞⱳ  

DBG └ ̂DBG_CTL̃ STB_HOLDᵝ 1 ғ ῀ ̆AHB

CK_IRC8Mʟ̆ ץ Ҋ Ȃ ₮ ̆֟ ᵝȂ 

DBG └ ̂DBG_CTL̃ DSLP_HOLDᵝ 1 ғ ῀ ̆AHB

CK_IRC8Mʟ̆ ץ Ҋ Ȃ 

DBG └ ̂DBG_CTL̃ SLP_HOLDᵝ 1 ғ ῀ ̆AHB
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῏ ̆ ץ Ҋ Ȃ 

13.3.2. TIMER̆I2C̆WWDGT FWDGT  

ῤ Ả ̆ ғDBG └ ̂DBG_CTL̃Ҭ ᵝ 1Ȃ ԍҌ ̆ Ҍ ꜚ

ᵬ̔ 

ԍTIMER ̆TIMER Ả ̕ 

ԍI2C ̆SMBUSḠ ̕ 

ԍWWDGT FWDGT ̆ Ả ̕ 

ԍCAN ̆ Ả ̕ 

ԍMFCOM ̆ Ả Ȃ 
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13.4. DBG  

DEBUG ̔0xE004 4000 

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 ̃ Ȃ 

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

TIMER19

_HOLD 

TIMER20

_HOLD 

Ḡ  

CAN1_HO

LD 

CAN0_HO

LD 

MFCOM_

HOLD 

TIMER6_

HOLD 

TIMER5_

HOLD 

Ḡ  

TIMER7_

HOLD 

I2C1_HO

LD 

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 

Ḡ . 

TIMER1_

HOLD 

TIMER0_

HOLD 

WWDGT

_HOLD 

FWDGT_

HOLD 

Ḡ  

STB_ 

HOLD 

DSLP_ 

HOLD 

SLP_ 

HOLD 

rw  rw rw rw rw rw rw  rw rw rw 

 

ᵝ/ᵝ     

31 TIMER19_HOLD TIMER19Ḡ  

ᵝ ᴆ ᵝ ᵝȂ 

0̔  

1̔ ῤ Ả Ḡ 19 Ҍ ̆ ԍ Ȃ 

30 TIMER20_HOLD TIMER20Ḡ  
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ᵝ ᴆ ᵝ ᵝȂ 

0̔  

1̔ ῤ Ả Ḡ 20 Ҍ ̆ ԍ Ȃ 

29:24 Ḡ  Ḡ ᵝṿ 

23 CAN1_HOLD CAN1Ḡ  

ᵝ ᴆ ᵝ ᵝȂ 

0̔  

1̔ ῤ Ả Ḡ CAN1 Ҍ ̆ ԍ Ȃ 

22 CAN0_HOLD CAN0Ḡ  

ᵝ ᴆ ᵝ ᵝȂ 

0̔  

1̔ ῤ Ả Ḡ CAN0 Ҍ ̆ ԍ Ȃ 

21 MFCOM_HOLD MFCOMḠ  

ᵝ ᴆ ᵝ ᵝȂ 

0̔  

1̔ ῤ Ả Ḡ MFCOM Ҍ ̆ ԍ Ȃ 

20 TIMER6_HOLD TIMER6Ḡ  

ᵝ ᴆ ᵝ ᵝȂ 

0̔  

1̔ ῤ Ả Ḡ 6 Ҍ ̆ ԍ Ȃ 

19 TIMER5_HOLD TIMER5Ḡ  

ᵝ ᴆ ᵝ ᵝȂ 

0̔  

1̔ ῤ Ả Ḡ 5 Ҍ ̆ ԍ Ȃ 

18 Ḡ  Ḡ ᵝṿ 

17 TIMER7_HOLD TIMER7Ḡ  

ᵝ ᴆ ᵝ ᵝȂ 

0̔  

1̔ ῤ Ả Ḡ 7 Ҍ ̆ ԍ Ȃ 

16 I2C1_HOLD I2C1Ḡ  

ᵝ ᴆ ᵝ ᵝȂ 

0̔  

1̔ ῤ Ả Ḡ I2C1 SMBUS Ҍ ̆ ԍ Ȃ 

15 I2C0_HOLD I2C0Ḡ  

ᵝ ᴆ ᵝ ᵝȂ 

0̔  

1̔ ῤ Ả Ḡ I2C0 SMBUS Ҍ ̆ ԍ Ȃ 
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14:12 Ḡ  Ḡ ᵝṿ 

11 TIMER1_HOLD TIMER1Ḡ  

ᵝ ᴆ ᵝ ᵝȂ 

0̔  

1̔ ῤ Ả Ḡ 1 Ҍ ̆ ԍ Ȃ 

10 TIMER0_HOLD TIMER0Ḡ  

ᵝ ᴆ ᵝ ᵝȂ 

0̔  

1̔ ῤ Ả Ḡ 0 Ҍ ̆ ԍ Ȃ 

9 WWDGT_HOLD WWDGḠ  

ᵝ ᴆ ᵝ ᵝȂ 

0̔  

1̔ ῤ Ả Ḡ WWDGT ̆ ԍ Ȃ 

8 FWDGT_HOLD FWDGTḠ  

ᵝ ᴆ ᵝ ᵝȂ 

0̔  

1̔ ῤ Ả Ḡ FWDGT ̆ ԍ Ȃ 

7:3 Ḡ  Ḡ ᵝṿ 

2 STB_HOLD Ḡ  

ᵝ ᴆ ᵝ ᵝȂ 

0̔  

1̔ Ҋ̆ AHB CK_IRC8M ᶫ̂ ᴆ ̃̆

₮ ̆֟ ᵝȂ 

1 DSLP_HOLD Ḡ  

ᵝ ᴆ ᵝ ᵝȂ 

0̔  

1̔ Ҋ̆ AHB CK_IRC8M ᶫȂ 

0 SLP_HOLD Ḡ  

ᵝ ᴆ ᵝ ᵝȂ 

0̔  

1̔ Ҋ̆AHB Ȃ 
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14. ̂ADC̃ 

 ׃ .14.1

MCU ҉ ԅ12ᵝ ̂ADC̃̆ ץ ԍ16ҩ

2ҩῤ ҉ Ḥ Ȃ 18ҩADC ̆ ̆

ץ ᵞ ᵝ ᵝ Ḡ ҬȂ ҉ ᴆ

└ ץ ⁞ MCU ῏ Ȃ 

ԍ ȁ ADC ̆ ץ ױ ̆ ADC Ȃ 

14.2. Һ  

Â ̔ 

͠ ADC № ̔12ᵝȁ10ᵝȁ8ᵝȁ 6ᵝ№ ̕ 

͠ ╠ ‰ⱳ ̕ 

͠ ̕ 

͠ Ữ ̔ ᵝ ᵞ ᵝ ̕ 

͠ DMA Ȃ 

Â ῀ ̔ 

͠ 16ҩ ῀ ̕ 

͠ 1ҩῤ ᴰ (VSENSE)̕  

͠ 1ҩῤ ῀ (VREFINT)Ȃ 

Â ̔ 

͠ ᴆ̕ 

͠ TRIGSELȂ 

Â ̔ 

͠ ҩ ̆ ѿ ↓ ̕ 

͠ ̆ ѿ ῀ ̕ 

͠ ̆ ῀ ̕ 

͠ ̕ 

͠ ̂ ԍΐ ңҩ ҩADC ̃Ȃ 

Â ṿ ⱳ ̔ Ȃ 

Â Ҭ ֟ ̔ 

͠ ↓ ̕ 

͠ ԊᴆȂ 

Â ̔ 

͠ 16β ̕ 

 2x⌠256x̕׆̆ ͠

͠ 8β ᵝȂ 

Â ADC ῀ ̔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. ADC ӈ ₮ԅADC Ȃ 

14-1. ADCῤ Ḥ  

ῤ Ḥ   

VSENSE ῤ ᴰ ₮  

VREFINT ῤ ₮  

14-2. ADC ӈ 

  

VDDA ῀̆ ԍVDD 

VSSA ̆ ԍVSS 

VREFP ADC  

VREFN ADC  

ADCx_IN[15:0] 16  

̔VDDA VSSA №≢ ⌠VDD VSSȂ 

14.4. ⱳ  

14-1. ADC  

ADC_IN0

ADC_IN1· · ·

ADC_IN15

GPIO

VSENSE

VREFP

VREFN

VDDA

VSSA

ε16 bitsζ

T
R

IG
S

E
L

ᴆ

0/1

A
P
B
 

B
U
S

EOC

0/1Ԋᴆ

Ҭ

֟

ADC 

Ҭ

SAR ADC

CLB 
‰

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

OVSS[3:0] 

OVSR[2:0]

OVSE

TOVS

VREFINT

0/1Ԋᴆ
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14.4.1. ╠ ‰ⱳ  

ADC ѿҩ╠ ‰ⱳ Ȃ ‰ ĂDC ѿҩ ‰ ̆ ҩ ԍADCῤ

̆ ⌠ADCҊ Ȃ ‰ ̆ Ҍ ᶏ ADC̆ ⌠ ‰ Ȃ

A/D ╠ ‰ ᵬȂ CLB=1ꜚ ‰̆ ‰ CLBβᴪѿ Ḡ 1̆ ⌠

‰ ̆ ᵝ ᴆ 0Ȃ 

ADC ᴆ ̂ᶛ ̆VDDAȁVREFP ץ ̃̆ ѿ ‰ ᵬȂ 

ῤ ‰ ץ ADC_CTL1 RSTCLBβ Ȃ 

ᴆ ‰ ̔ 

1. ḠADCON=1̕ 

2. 14ҩCK_ADCץ ADC ̕ 

3. RSTCLB̂ ̃̕ 

4. CLB=1̕ 

5. ⌠CLB=0Ȃ 

14.4.2. ADC  

CK_ADC └ ᶫ ̆ AHB Ḡ ȂADC ץ RCU └

Ҭ № Ȃ 

14.4.3. ADCᶏ  

ADC_CTL1 Ҭ ADCONᵝ ADC ᶏ ῏Ȃ ᵝҹ0̆↕ADC Ḡ

ᵝ Ȃҹԅ ̆ ADCONᵝҹ0 ĂDC ᴪ ῀ ȂADCᶏ

tSU ̆tSU ṿ ῏ DatasheetȂ 

14.4.4. ↓ 

ѿҩ ↓̔ ↓Ȃ 

↓ 16ҩ ̆ ҩ ҹ ȂADC_RSQ0 RL[3:0]ᵝ

ԅ ҩ ↓ ȂADC_RSQ0~ADC_RSQ2ԅ ↓ Ȃ 

̔ ADC 18ҩ ̆ᵖ ↓ѿ 16ҩ Ȃ 

14.4.5.  

 

↓Ȃ Ҋ ĂDC_RSQ2 RSQ0[4:0]ᵝ ԅADC

Ȃ ADCONᵝ 1 ѿ̆ ᴆ ĂDC ᴪ

ѿҩ Ȃ 
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14-2.  

CH2 CH2 CH2 CH2 CH2

EOC  

↓ ̆ ԍADC_RDATA Ҭ ĔOC 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 

 

↓Ȃ ADC_CTL1 CTNᵝ 1 ᶏץ Ȃ

Ҋ̆ADC RSQ0[4:0] Ȃ ADCONᵝ 1̆ѿ ᴆ

֟ ̆ADC 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 

ᶏץ DMA ᴰ ̆Ҍ EOC ᵝ̆ ᴆ Ҋ̔ 
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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 Ҋ ĂDC

ADC_RSQ0~ADC_RSQ2 Ҭ Ȃѿ ADCONᵝ 1̆ ᴆ

֟ ̆ADC ᴪѿҩ ѿҩ ↓ Ȃ Ữ

ADC_RDATA ҬȂ ↓ ĔOCᵝ 1Ȃ EOCIEᵝ 1̆ ֟

Ҭ Ȃ ↓ ᵬ Ҋ ̆ADC_CTL1 DMAᵝ ҹ1Ȃ 

ADC_CTL1 CTNᵝӞ 1̆↕ ↓ ӊ ̆ ᴪ ꜚ Ȃ 

14-4. ̆ғ  

CH2 CH1 CH5 CH7 CH11 CH16 CH2 CH1 · · ·

EOC

ѿҩ ↓ , RL=7

CH12 CH17

 

↓ ᴆ ̔ 

1. ADC_CTL0 SMᵝ ADC_CTL1 DMAᵝҹ 1̕ 

2. ADC_RSQx ADC_SAMPTx ̕ 

3. ̆ ADC_CTL1 Ҭ ETERC ETSRCᵝ̕ 

4. ‰ DMA ̆ ԍᴰ ADC_RDATA ̕ 

5. SWRCSTᵝ̆ ↓֟ ѿҩ ̕ 

6. EOC ᵝ 1̕ 

7. Ώ 0 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 n ҩ ↓ (n<=8)̆ ҩ ↓ ADC_RSQ0~RSQ2
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↓ ѿ №Ȃ ṿ n ADC_CTL0 DISCNUM[2:0]ᵝ ₮Ȃ

ᴆ ̆ADC ᴪ ADC_RSQ0~RSQ2

Ҭ Ҋ n ҩ ̆ ⌠ ↓Ҭ Ȃ ҩ ↓ ̆

EOCᵝ 1Ȃ EOCIEᵝ 1̆↕ ֟ ѿҩҬ Ȃ 

14-6.  

CH2 CH1 CH5 CH7 CH11 CH16 CH2 CH1 · · ·

EOC

ѿҩ ↓ , RL=7, DISNUM=2

CH12 CH17 CH5

 

↓ ᴆ ̔ 

1. ADC_CTL0 DISRCᵝ ADC_CTL1 DMAᵝҹ 1̕ 

2. ADC_CTL0 DISNUM[2:0]ᵝ̕ 

3. ADC_RSQx ADC_SAMPTx ̕ 

4. ̆ ADC_CTL1 Ҭ ETERC ETSRCᵝ̕ 

5. ‰ DMA ̆ ԍᴰ ADC_RDATA ̕ 

6. SWRCSTᵝ̆ ↓֟ ѿҩ ̕ 

7. ̆ 6̕ 

8. EOC ᵝ 1̕ 

9. Ώ 0 EOC ᵝȂ 

14.4.6. ṿ ⱳ  

0 

ADC_CTL0 RWD0EN ᵝ 1 ᶏ ↓ 0 ⱳ Ȃ ⱳ ԍ

ṿȂ ADC ᵞԍᵞ ṿ ԍ ṿ ̆

ADC_STAT WDE0 ᵝ 1Ȃ WDE0IE ᵝ 1̆ ֟ Ҭ Ȃ

ADC_WDHT0 ADC_WDLT0 ᵞ ṿȂῤ ӊ╠ ̆

ṿҍADC_CTL1 DALᵝ ῏ȂADC_CTL0 RWD0EN̆

WD0SC WD0CHSEL[4:0]ᵝ ץ 0 ѿ Ȃ 

1 

1 ⱴ ̆ ץ ҩ ҩ ⱳ Ȃ 

ADC_WD1SR Ҭ AWD1CS[17:0]ᵝ Ҭ ᵝ̆ ᶏץ

1ⱳ Ȃ 1 /ᵞ ṿ ADC_WDT1 Ҭ Ȃ 

14.4.7. Ữ  

ADC_CTL1 DALᵝ Ữ Ȃ 
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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 0D9 D8 D7 D6 D5 D4 D3 D2 D1 D0 0 0

DAL=0

DAL=1

↓

 

14-9. 8β Ữ  

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

↓

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

DAL=0

DAL=1

↓

 

6ᵝ№ Ữ Ҍ ԍ 12ᵝ/10ᵝ/8ᵝ№ Ữ ̆ 14-10. 6β

Ữ Ȃ 

14-10. 6β Ữ  

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

↓

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

↓

DAL=0

DAL=1

D3

 

14.4.8.  

ADC ᶏ ҩ CK_ADC ῀ ̆ ץ ADC_SAMPT0

ADC_SAMPT1 SPTn[2:0]ᵝ Ȃ ҩ ץ Ҍ Ȃ 12ᵝ№

’Ҋ̆ = +12.5ҩ CK_ADC Ȃ 

ᶛ ̔ 

CK_ADC = 15MHz̆ ҹ 2.5ҩ ̆ Ӈ ҹ ñ̔2.5+12.5òҩ CK_ADC

̆ 1usȂ 
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14.4.9.  

TRIGSEL SWRCST҉ ץ ↓ Ȃ ↓

ADC_CTL1 ETSRCᵝ └Ȃ 

14-3. ↓  

ETSRC   

0 TRIGSEL TRIGSEL Ḥ  

1 SWRCST ᴆ  

14.4.10. DMA  

DMA ̆ ץ ADC_CTL1 DMAᵝ ᶏ ̆ ԍᴰ ↓ ҩ

ȂADC ↓ ѿҩ ֟ ѿҩ DMA ̆DMA ⌠

ץ ׆ ADC_RDATA ᴰ ⌠ Ȃ 

̔ADC1 DMA Ȃ 

14.4.11. ADCῤ  

ADC_CTL1 TSVENβ 1̆ ᶏץ ᴰ ̂ADC_IN16̃Ȃ ᴰ

ץ ᴆ Ȃᴰ ₮ ADC Ȃ ᴰ

ҹ ts_temp ҡŝ ΐᵣ ṿ Datasheet̃Ȃ ᴰ Ҍ ̆ ᵝ

TSVENβ ץ ῒ ԍ Ȃ 

ᴰ ₮ ̆ ԍ ֟ ̆ Ẓ Ҍ

҉ᴪ Ҍ ̂ΐᵣ ṿ Datasheet̃Ȃ 

ᶏ ᴰ ̔ 

1. ADC ̂Ҍ 5MHz̃̕ 

2. ᴰ ̂ADC0_IN16̃ ↓ ԍts_temp µs̕ 

3. ᵝADC_CTL1 Ҭ TSVENβ̆ ᶏ ᴰ ̕ 

4. ᵝADC_CTL1 ADCONβ̆ ADC ̕ 

5. ῤ ᴰ ₮ Vtemperaturĕ Ҋ Ὲ ₮ ̔ 

 ÁC= 
V
temperature

V30

Avg_Slope
+σπ                          (14-1) 

Vtemperature̔ ᴰ ₮ Ȃ 

V30̔ ῤ ᴰ 30ÁC ₮ ̆ῖ ṿ ῏ DatasheetȂȂ

₮ ԅ ᴰ 30ÁCҊ ADC ̂VDDAҹ 5.0ṼȂ ҩ₮

‰ṿ Ữ FLASHҬ ̆ΐᵣ Ữ ΎȂ 

Avg_Slope̔ ҍῤ ᴰ ₮ ṿ ̆ῖ ṿ ῏

DatasheetȂ 

̔ 
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1̃ ᴰ ᶏ ̆ 3ҩ ̆ADC ṿ ҹ ̆╠3ҩ

̕ 

2̃ ᴆ ᴆ ṿ ᴰ Ȃ

̆ ̂ 50 ̃҉ץ Ȃ 

ADC_CTL1 INREFENᵝ 1̆ ᶏץ VREFINT̂ ADC_IN17̃Ȃῤ

̂VREFINT̃ ᶫԅѿҩ ̂ ‰̃ ₮ ADC ȂVREFINTῤ

⌠ ADC_IN17 ῀ Ȃ 

14.4.12. № (DRES) 

ADC_OVSAMPCTLҬ DRES[1:0]ᵝ № ҹ6ȁ8ȁ10ȁ12β Ȃ

ԍ ֓Ҍ ̆ ᶏץ ᵞ № Ȃ

ADCONᵝҹ 0 ̆ ḱ DRES[1:0] ṿȂADC 12β ̆ῒᵩ ⌠

ᵞᵝ ₮ ҹ0Ȃ ᵞ № ⁞ ̆ 14-4. Ҍ

№ tCONV Ȃ 

14-4. Ҍ № tCONV  

DRES[1:0] 

bits 

tCONV 

(ADC clock 

cycles) 

tCONV(ns) at 

fADC=15MHz 

tSMPL(min) 

(ADC clock 

cycles) 

tADC 

(ADC clock 

cycles) 

tADC(ns) at 

fADC=15MHz 

12 12.5 833 ns 2.5 15 1000 ns 

10 10.5 700 ns 2.5 13 867 ns 

8 8.5 567ns 2.5 11 733 ns 

6 6.5 433 ns 2.5 9 600 ns 

14.4.13. ҉ ᴆ  

҉ ᴆ ᾝ ⁞ץ CPU Ȃ ҩ ̆ ҩ

̆ ₮ѿҩ 16ᵝ Ȃῒ ҊῈ ₮̆ῒҬ N M ṿ

ץ ̆Dout(n) ADC ₮ nҩ Ḥ ̔ 

Result=
1

M
*В Dout(n)
N-1
n=0                    (14-2) 

҉ ᴆ ᾝ ңҩⱳ ̔ ᵝ Ȃ N ADC_OVSAMPCTL

OVSR[2:0]ᵝ ӈ̆ ṿ ҹ 2x ⌠ 256xȂ M ӈѿҩ 8ᵝ

̆ ADC_OVSAMPCTL OVSS[3:0]ᵝ Ȃ 

ᾝ ѿҩ 20ᵝ(256*12ᵝ) ṿȂ ᾢ̆ ҩṿ ̆ ᵝ ▼

ᵩ №Ῥ ѿҩ ᵌṿ̆ ᵝᴪ ֽ̆Ḡ ᵞ 16 ᵝ ᵝᵬҹ

ṿᴰ῀ ҬȂ 
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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׆ 20ᵝ ṿ 16ᵝ ṿȂ 

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
 

14-5. N M ₮ṿ̂ № ̃ ₮ԅ N M ̆∆

ṿҹ 0xFFFȂ 

14-5. N M ₮ṿ̂ № ̃ 

  

Ҍ ᵝ 

OVSS= 

0000 

1ᵝ 

OVSS= 

0001 

2ᵝ 

OVSS= 

0010 

3ᵝ 

OVSS= 

0011 

4ᵝ 

OVSS= 

0100 

5ᵝ 

OVSS= 

0101 

6ᵝ 

OVSS= 

0110 

7ᵝ 

OVSS= 

0111 

8ᵝ 

OVSS= 

1000 

2x 0x1FFE 0x1FFE 0x0FFF 0x0800 0x0400 0x0200 0x0100 0x0080 0x0040 0x0020 

4x 0x3FFC 0x3FFC 0x1FFE 0x0FFF 0x0800 0x0400 0x0200 0x0100 0x0080 0x0040 

8x 0x7FF8 0x7FF8 0x3FFC 0x1FFE 0x0FFF 0x0800 0x0400 0x0200 0x0100 0x0080 

16x 0xFFF0 0xFFF0 0x7FF8 0x3FFC 0x1FFE 0x0FFF 0x0800 0x0400 0x0200 0x0100 

32x 0x1FFE0 0xFFE0 0xFFF0 0x7FF8 0x3FFC 0x1FFE 0x0FFF 0x0800 0x0400 0x0200 

64x 0x3FFC0 0xFFC0 0xFFE0 0xFFF0 0x7FF8 0x3FFC 0x1FFE 0x0FFF 0x0800 0x0400 

128x 0x7FF80 0xFF80 0xFFC0 0xFFE0 0xFFF0 0x7FF8 0x3FFC 0x1FFE 0x0FFF 0x0800 



                                                            GD32E502xxΎ 

247 
 

  

Ҍ ᵝ 

OVSS= 

0000 

1ᵝ 

OVSS= 

0001 

2ᵝ 

OVSS= 

0010 

3ᵝ 

OVSS= 

0011 

4ᵝ 

OVSS= 

0100 

5ᵝ 

OVSS= 

0101 

6ᵝ 

OVSS= 

0110 

7ᵝ 

OVSS= 

0111 

8ᵝ 

OVSS= 

1000 

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)                   (14-3) 

14.5. ADC  

ΐ ңҩADC ҉̆ ᶏץ ADC Ȃ 

ADC Ҭ̆ ADC0 ADC1 Ȃ ADC_CTL0 Ҭ

SYNCM[3:0]ᵝ ңҩADC ֜ Ȃ 

Ҋ ĂDC0 ҹ ĂDC1 ҹ ᴆ Ȃ Һ̆׆ADC

ᶏ Ȃ 

ADC 14-6. ADC Ȃ 

ADC Ҋ̆ ᶏҌᶏ DMAⱳ Ӟ̆ DMAᵝȂADC1 ץ ADC0

̂ADC0_RDATÃ Ȃ 

14-6. ADC  

SYNCM[3: 0]  

0000  

0110  

0111  

1000  

ADC ᵬ ̆ ̆ Ῥ ADC ῒז ̆↕

ῒז ╠̆ ᾢ ADC Ȃ 

ADC 14-13. ADC Ȃ 
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14-13. ADC  

ADC_IN0

ADC_IN1· · ·

ADC_IN15

GPIO

VSENSE

VREFINT

A
P
B
 

B
U
S

ADC0 (Һ)

ADC1 (׆)

ε16ᵝζ

ε16ᵝζ

└

↓

TRGSEL

ᴆ

 

14.5.1.  

Ҋ̆ADC ̆ ҩ ADC ᵬȂ 

14.5.2.  

ADC0_CTL0 SYNCM[3:0]ᵝҹ4bô0110̆ᶏ Ȃ

Ҭ̆ ADC0Ҭ ̆ ADC Ȃ ADC0

ADC_CTL1 ETSRCβ Ȃ 

֟ EOCҬ ̂ ADC ᶏ ԅ Ҭ Ȃ̃ ҹ 14-14. 

ԍ16ҩ Ȃ 

32β ADC_RDATA ҉ ̂ ADC1 ̃ Ҋ ̂ ADC0

̃̆32ᵝ DMA ADC_RDATAҬ ᴰ ⌠ SRAMȂ 

14-14. ԍ16ҩ  

CH0 CH1 CH2 CH3

CH4 CH5 CH6 CH7

ADC0

ADC1

CH14

CH2

· · ·

· · ·

CH15

CH3

CH0

CH4

· · ·

· · ·

CH1

CH5

EOC
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̔ 

1. ѿҩ ̆ңҩ ADCҌ ѿҩ Ȃ̂ ѿ ̆Ҍ

̃ 

2. Ḡ ᴋᵥѿҩ ADC Ṝ ADCȂ 

14.5.3.  

ADC0_CTL0 SYNCM[3:0]ᵝҹ4bô0111̆ ᶏ Ȃ

Ҭ̆ ̆ADC0 ↓Ȃ ADC0

ADC_CTL1 ETSRCβ Ȃ 7ҩ ADC ӊ ̆ADC1

↓Ȃ҉ץ Ҭ ⌠ ↓ ѿҩ Ȃ 

ADC_CTL1 CNTᵝ 1̆ ↓ᴪ Ȃ Ԋᴆ

֟ EOCҬ ̂ ADCᶏ ԅ Ҭ ̃Ȃ ҹ 14-15. ѿҩ

҉ Ȃ 

32β ADC_RDATA ҉ ̂ ADC1 ̃ Ҋ ̂ ADC0

̃̆32ᵝ DMA ADC_RDATAҬ ᴰ ⌠ SRAMȂ 

̔ ᾛ ԍ 7ҩ ADC ׆̆ ᾧ ADC0 ADC1

₮ Ȃ 

14-15. ѿҩ ҉  

CH1ADC0

ADC1
· · ·

· · ·

EOC(ADC1)

EOC(ADC0)

CH1 CH1 CH1

CH1 CH1 CH1 CH1

7 CK_ADC cycles

 

14.5.4.  

ADC0_CTL0 SYNCM[3:0]ᵝҹ4bô1000̆ᶏ Ȃ

Ҭ̆ ̆ADC0 ↓Ȃ ADC0

ADC_CTL1 ETSRCβ Ȃ 14ҩ ADC ӊ ̆ADC1

↓Ȃ҉ץ Ҭ ⌠ ↓ ѿҩ Ȃ 

Ҋ̆Ҍ ᶏ ̆ ҹ Ҋ ңҩ ADCҬ

ҌẢ ̆ 14-16. ѿҩ ҉ Ȃ 

ᵝ EOCIE 1̆ ADC0 Ԋᴆ ᴪ֟ EOC Ҭ ȂӞ ץ 32 ᵝ

DMA ADC_RDATAҬ ᴰ ⌠ SRAMȂ32ᵝ ADC_RDATA ҉ ̂ ADC1

̃ Ҋ ̂ ADC0 ̃Ȃ 
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̔ ᾛ ԍ 14ҩ ADC ׆̆ ᾧ ADC0 ADC1

₮ Ȃ 

14-16. ѿҩ ҉  

CH1ADC0

ADC1
· · ·

· · ·

EOC(ADC0 )

EOC(ADC1)

CH1 CH1 CH1

CH1 CH1 CH1 CH1

14 ADCCLK 

cycles
14 ADCCLK 

cycles

 

14.6. Ҭ  

ҊᴋѿҩԊᴆץ ֟ץ Ҭ ̔ 

Â ↓ ̕ 

Â 0/1ԊᴆȂ 

Ҭ ᶏ ᵝ ᶏ ᶏ Ȃ 

ADC0 ADC1 ⌠ ѿҩҬ IRQ18Ȃ 
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14.7. ADC  

ADC0 ̔0x4001 2400 

ADC1 ̔0x4001 2800 

14.7.1. ̂ADC_STAT̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  WDE1 Ḡ  

 rc_w0  

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

Ḡ  STRC Ḡ  EOC WDE0 

 rc_w0  rc_w0 rc_w0 

 

ᵝ/ᵝ    

31 Ḡ  Ḡ ᵝṿȂ 

30 WDE1 1Ԋᴆ  

0̔ Ԋᴆ 

1̔֟ Ԋᴆ 

ADC_WDLT1 ṿ ᴆ 1Ȃ 

ᴆΏ0 Ȃ 

29:5 Ḡ  Ḡ ᵝṿȂ 

4 STRC ↓  

0̔  

1̔  

↓ ᴆ ᵝȂ 

ᴆΏ0 Ȃ 

3:2 Ḡ  Ḡ ᵝṿȂ 

1 EOC ↓  

0̔  

1̔  

↓ ᴆ ᵝȂ 

ᴆΏ0 ADC_RDATA Ȃ 

0 WDE0 0Ԋᴆ  

0̔ Ԋᴆ 
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1̔֟ Ԋᴆ 

ADC_WDLT0 ADC_WDHT0 ṿ ᴆ 1Ȃ 

ᴆΏ0 Ȃ 

14.7.2. └ 0̂ ADC_CTL0̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  WDE1IE Ḡ  RWD0EN Ḡ  SYNCM[3:0] 

 rw  rw  rw 

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

DISNUM[2:0] Ḡ  DISRC Ḡ  WD0SC SM Ḡ  WDE0IE EOCIE WD0CHSEL[4:0] 

rw  rw  rw rw  rw rw rw 

 

ᵝ/ᵝ    

31 Ḡ  Ḡ ᵝṿȂ 

30 WDE1IE WDE1Ҭ ᶏ  

0̔WDE1Ҭ  

1̔WDE1Ҭ ᶏ  

29:24 Ḡ  Ḡ ᵝṿȂ 

23 RWD0EN 0ᶏ  

0̔ 0  

1̔ 0ᶏ  

22:20 Ḡ  Ḡ ᵝṿȂ 

19:16 SYNCM[2:0]  

ADC ᶏ ̆ ḱ ҹῒזṿ̆ ᾢ ֓ᵝ ҹ

00000Ȃ 

0000̔ Ȃ ADC ᵬȂ 

0110̔ADC0 ADC1 ᵬ  

0111̔ADC0 ADC1 ᵬ  

1000̔ADC0 ADC1 ᵬ  

ῒזṿḠ Ȃ 

15:13 DISNUM[2:0] Ҋ  

↓Ҭ DISNUM[2:0]+1Ȃ 

12 Ḡ  Ḡ ᵝṿȂ 

11 DISRC ↓  
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0̔  

1̔ ᶏ  

10 Ḡ  Ḡ ᵝṿȂ 

9 WD0SC Ҋ̆ 0  

0̔ 0  

1̔ 0  

8 SM  

0̔  

1̔ ᶏ  

7 Ḡ  Ḡ ᵝṿȂ 

6 WDE0IE WDE0Ҭ ᶏ  

0̔WDE0Ҭ  

1̔WDE0Ҭ ᶏ  

5 EOCIE EOCҬ ᶏ  

0̔EOCҬ  

1̔EOCҬ ᶏ  

4:0 WD0CHSEL[4:0] 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 

̔ 

1. ADC0 ῀ 16 17№≢ ⌠ ᴰ VREFINTȂ 

2. ADC1 ῀ 16 17ῤ ⌠VSSAȂ 
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14.7.3. └ 1̂ ADC_CTL1̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  INREFEN TSVEN SWRCST SWICST ETERC Ḡ  ETSRC Ḡ . 

       rw rw rw rw rw  rw  

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

Ḡ . DAL Ḡ . DMA Ḡ  RSTCLB CLB CTN ADCON 

 rw  rw   rw rw rw rw 

 

ᵝ/ᵝ    

31:25 Ḡ  Ḡ ᵝṿȂ 

24 INREFEN ᶏ ADC0 17̂ῤ ̃ 

0̔ADC0 17  

1̔ADC0 17ᶏ  

23 TSVEN ᶏ ADC0 16̂ ᴰ ̃ 

0̔ADC0 16  

1̔ADC0 16ᶏ  

22 SWRCST ↓ ᴆ ꜚ  

ETSRC 1̆ ᵝ 1 ↓ Ȃ ᴆ ᵝ̆ ᴆ ̆ ̆

ᴆ Ȃ 

21 Ḡ  Ḡ ᵝṿȂ 

20 ETERC ↓ ᶏ  

0̔ ↓  

1̔ ↓ ᶏ  

19:18 Ḡ  Ḡ ᵝṿȂ 

17 ETSRC ↓  

0̔TRIGSEL 

1̔ ᴆ ̂SWRCST̃ 

16:12 Ḡ  Ḡ ᵝṿȂ 

11 DAL  

0̔ ᵞ ᵝ  

1̔ ᵝ  

10:9 Ḡ  Ḡ ᵝṿȂ 

8 DMA DMA ᶏ   
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0̔DMA  

1̔DMA ᶏ  

ֽ̔ADC0 ᵝȂ 

7:4 Ḡ  Ḡ ᵝṿȂ 

3 RSTCLB ‰ ᵝ 

ᴆ ᵝ̆ ‰ ∆ ᵝ ᴆ Ȃ 

0̔ ‰ ∆ . 

1̔ ‰ ∆  

2 CLB ADC ‰ 

0̔ ‰  

1̔ ‰  

1 CTN  

0̔  

1̔ᶏ  

0 ADCON ADC 

ᵝ0׆ 1 ADC̆ ғADC ѿ tSUȂ 

ᵝ ̆Ῥ ᵝΏľ1Ŀ ᴪ ꜚADC Ȃ 

ҹԅ ̆ ᵝҹ0 ̆ ᴪ ῀ Ȃ 

0̔ ADC̆ ῀  

1̔ᶏ ADC 

14.7.4. 0̂ ADC_SAMPT0̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  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]  
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14:12 SPT14[2:0] SPT10[2:0]  

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

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

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

2:0 SPT10[2:0]  

000̔ ҹ2.5  

001̔ ҹ14.5  

010̔ ҹ27.5  

011̔ ҹ55.5  

100̔ ҹ83.5  

101̔ ҹ111.5  

110̔ ҹ143.5  

111̔ ҹ479.5  

14.7.5. 1̂ ADC_SAMPT1̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ 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]  
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5:3 SPT1[2:0] SPT0[2:0]  

2:0 SPT0[2:0]  

000̔ ҹ2.5  

001̔ ҹ14.5  

010̔ ҹ27.5  

011̔ ҹ55.5  

100̔ ҹ83.5  

101̔ ҹ111.5  

110̔ ҹ143.5  

111̔ ҹ479.5  

14.7.6. 0 ṿ ̂ADC_WDHT0̃ 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0FFF 

̂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  WDHT0[11:0] 

 rw 

 

ᵝ/ᵝ    

31:12 Ḡ  Ḡ ᵝṿȂ 

11:0 WDHT0[11:0] 0 ᶷ ṿ 

֓ᵝ ӈԅ ᶷ ṿȂ 

14.7.7. 0γ ṿ ̂ADC_WDLT0̃ 

Ẓ ̔0x28 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  WDLT0[11:0] 

 rw 
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ᵝ/ᵝ    

31:12 Ḡ  Ḡ ᵝṿȂ 

11:0 WDLT0[11:0] 0ᵞᶷ ṿ 

֓ᵝ ӈԅ ᵞᶷ ṿȂ 

14.7.8. ↓ 0̂ ADC_RSQ0̃ 

Ẓ ̔0x2C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  RL[3:0] RSQ15[4:1] 

 rw rw 

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

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

rw rw rw rw 

 

ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿȂ 

23:20 RL[3:0] ↓  

↓Ҭ ҹRL[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 

̂32ᵝ̃ Ȃ 

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

Ḡ  RSQ11[4:0] RSQ10[4:0] RSQ9[4:1] 

 rw rw rw 

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

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

rw rw rw rw 
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ᵝ/ᵝ    

31:30 Ḡ  Ḡ ᵝṿȂ 

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

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

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

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

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

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

14.7.10. ↓ 2̂ ADC_RSQ2̃ 

Ẓ ̔0x34 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

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 Ȃ 

14.7.11. ̂ADC_RDATÃ 

Ẓ ̔0x4C 

ᵝṿ̔0x0000 0000 

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

ADC1RDTR[15:0] 

r 

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

RDATA[15:0] 

r 

 

ᵝ/ᵝ    

31:16 ADC1RDTR[15:0] ADC1  

ADC0Ҭ̔ Ҋ̆ ֓ᵝ ADC1 Ȃ 

ADC1Ҭ̔ ֓ᵝḠ Ȃ 

15:0 RDATA[15:0]  

֓ᵝ ԅ ̆ Ȃ 

14.7.12. └ ̂ADC_OVSAMPCTL̃ 

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

 rw  rw rw rw  rw 

 

ᵝ/β    

31:14 Ḡ  Ḡ ᵝṿȂ 

13:12 DRES[1:0] ADC№  

00̔12β 

01̔10β 

10̔8β  

11̔6β  

11:10 Ḡ  Ḡ ᵝṿȂ 

9 TOVS  

ᵝ ᴆ Ȃ 

0̔ ѿ  

1̔ ԍ ѿ ̆ ̂OVSR[2:0]̃

‗ Ȃ 

̔ ADCON=0 Ṝ ᾛ ᴆ ᵝ Ώ( Ḡ
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)Ȃ 

8:5 OVSS[3:0] ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0000̔Ҍ ᵝ 

0001̔ 1β  

0010̔ 2β  

0011̔ 3β  

0100̔ 4β  

0101̔ 5β  

0110̔ 6β  

0111̔ 7β  

1000̔ 8β  

ῒᵩṿ Ḡ Ȃ 

̔ ADCON=0 Ṝ ᾛ ᴆ ᵝ Ώ( Ḡ

)Ȃ 

4:2 OVSR[2:0]  

֓ᵝ ӈԅ Ȃ 

000̔2x 

001̔4x 

010̔8x 

011̔16x 

100̔32x 

101̔64x 

110̔128x 

111̔256x 

̔ ADCON=0 Ṝ ᾛ ᴆ ᵝ Ώ( Ḡ

)Ȃ 

1 Ḡ  Ḡ ᵝṿȂ 

0 OVSEN ᶏ  

ᵝ ᴆ ᵝ Ȃ 

0̔  

1̔ ᶏ  

̔ ADCON=0 Ṝ ᾛ ᴆ ᵝ Ώ̂ Ḡ

̃Ȃ 

14.7.13. 1 ̂ADC_WD1SR̃ 

Ẓ ̔0xA0 

ᵝṿ̔0x00000000 

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

Reserved AWD1CS[17:16] 

 rw 

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

AWD1CS[15:0] 

rw 

 

ᵝ/β    

31:18 Ḡ  Ḡ ᵝṿȂ 

17:0 AWD1CS[17:0] 1  

֓ᵝ ᴆ ᵝ ᵝ̆ ᶏױ 1Ḡ ῀ Ȃ 

AWD1CS[n] = 0̔ADC ῀ nҌ 1Ḡ Ȃ 

AWD1CS[n] = 1̔ADC ῀ n 1Ḡ Ȃ 

AWD1CS[17:0] = 000..0̆ 1 Ȃ 

̔ 

1̃ AWD1CSβ 1ⱳ ̆ ADC_RSQn Ҭ

̕ 

2̃ ADC ̂ADCON=0̃ ̆ ᴆΏ ֓ᵝȂ 

14.7.14. 1 ṿ ̂ADC_WDT1̃ 

Ẓ ̔0xA8 

ᵝṿ̔0x00FF 0000 

̂32ᵝ̃ Ȃ 

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

Reserved WDHT1[7:0] 

 rw 

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

Reserved WDLT1[7:0] 

 rw 

 

ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿȂ 

23:16 WDHT1[7:0] 1 ᶷ ṿ 

֓ᵝ ӈԅ 1 ᶷ ṿȂ 

̔ ADC ̂ADCON=0̃ ̆ ᴆΏ ֓ᵝȂ 

15:8 Ḡ  Ḡ ᵝṿȂ 

7:0 WDLT1[7:0] 1ᵞᶷ ṿ 

֓ᵝ ӈԅ 1 ᵞᶷ ṿȂ 

̔ ADC ̂ADCON=0̃ ̆ ᴆΏ ֓ᵝȂ 
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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 

15.2. Һ  

DAC Һ Ҋ̔ 

Â 8β 12β № ̕ 

Â ̕ 

Â DMAⱳ ҍ ̕ 

Â ̕ 

Â Ԋᴆ ̕ 

Â ῤ ‖ ̕ 

Â ῀ VREFP̕  

Â ̂LSFR ҈ Ȃ̃ 

15-1. DAC ҹDAC ̆ 15-1. DAC ₮ԅ Ȃ 

15-1. DAC  

DAC └

SWTRx

└

D
D

M
A

 E
N

x

D
T
E

N
x

D
M

A
 r
e
q
u
e
st

x

OUTx_DH
Wave

(optional) OUTx_DO

12-bit 12-bit

DAC_ENx

buff

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

TRIGSEL

DAC

12-bit 12-bit

D
A

C
y

_
O

U
T

x

 

15-1. DAC 

  Ḥ  
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VDDA  ῀̆  

VSSA  ῀̆  

VREFP DAC  ῀̆  

DACy_OUTx DAC ₮ ₮Ḥ  

Ҋ ↓₮ԅDAC ҍ ₮Ḥ Ȃ 

15-2. DACҍ ₮ 

 DAC0 

 0 

DAC ₮ I/O PA7 

DAC ₮ BUFFER

ⱳ  
 

TRIGSEL ⱳ   

ᴆ ⱳ   

̔ 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 

DAC ₮ ⱳ ῏ D̆AC ץ DAC_CTL0 ҬDDISCβ̆

⌠ CMP ҬȂ 

15.3.3. DAC  

ԍ 12ᵝ DACḠ ̂OUTx_DH̃̆ ץ DAC_OUTx_R12DHȁ

DAC_OUTx_L12DHDAC_OUTx_R8DHҬ ᴋ ѿҩ Ώ῀ Ȃ

ⱴ ⌠DAC_OUTx_R8DH ̆ 8β ᵝ ̆4β ᵞ ᵝ └

ҹ4Ωb0000Ȃ 
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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[1:0]   

2bô00 TRIGSEL ᴆ  

2bô01 SWTR ᴆ  

2bô10 
Ḡ  Ḡ  

2bô11 

Ḥ └ (TRIGSEL)֟ , ᴆ DAC_SWT

SWTRxβ 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                   (15-1) 

῀ ₮ ̆ ₮ ҹ0⌠VREFPȂ 

15.3.8. DMA  

ᶏ ’Ҋ̆ DAC_CTL0 DDMAENxᵝ ᶏ DMA Ȃ

ᴆ Ṝ̂Ҍ ᴆ ̃̆↕֟ ѿҩ DMA Ȃ 

╠ѿҩ ӊ╠ ԋҩ ⌠ ̆↕Ҍ ⌠ ̆ ғ

ԊᴆȂDAC_STAT0 Ҭ DDUDRxβ 1̆ DAC_CTL0 Ҭ DDUDRIEx
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ᵝ 1̆ ↕ᴪ֟ Ҭ Ȃ 
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15.4. DAC  

DAC0 ̔0x4000 7400 

15.4.1. DACx└  (DAC_CTL0) 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ   DDISC0 

DDUDR 

IE0 

DDMA 

EN0 

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

 rw rw rw rw rw  rw rw rw rw 

 

ᵝ/ᵝ    

31:15 Ḡ  Ḡ ᵝṿ 

14 DDISC0 DACx_OUT0 GPIO  

0̔ DACx_OUT0 ⌠ ҉ ̂CMP̃  

1̔ ₮ ‖ ῏ ̂DBOFF=1ֽ̃ ⌠ ҉ ̂CMP̃̆ ‖

⌠ ҉ ̂CMP̃  

13 DDUDRIE0 DACx_OUT0 DMA Ҭ ᶏ  

0: DACx_OUT0 DMA Ҭ  

1: DACx_OUT0 DMA Ҭ ᶏ  

12 DDMAEN0 DACx_OUT0 DMAᶏ  

0̔DACx_OUT0 DMA  

1̔DACx_OUT0 DMA ᶏ  

11:8 DWBW0[3:0] DACx_OUT0 ᵝ  

֓ᵝ ԅ DACx_OUT0 Ḥ ᵝ ȂLFSR Ҋ̆ ֓ᵝ

Ҍ LFSR ᵝ[n-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 
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0111̔ Ḥ ᵝ ҹ 8 

1000̔ Ḥ ᵝ ҹ 9 

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 Ḡ  Ḡ ᵝṿ 

4:3 DTSEL0[1:0] DACx_OUT0  

֓ᵝֽ DTEN=1 ԍ DAC Ԋᴆ ᶏ Ȃ 

00̔EXTRIG( TRIGSEL) 

01̔ ᴆ  

ῒזṿ̔Ḡ  

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 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  SWTR0 

 w 

 

ᵝ/ᵝ    
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31:1 Ḡ  Ḡ ᵝṿ 

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 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  OUT0_DH[11:0] 

 rw 

 

ᵝ/ᵝ    

31:12 Ḡ  Ḡ ᵝṿ 

11:0 OUT0_DH[11:0] DACx_OUT0 12ᵝ  

֓ᵝ ԅ DACx_OUT0 Ȃ 

15.4.4. DACx_OUT0 12ᵝ Ḡ  (DAC_OUT0_L12DH) 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

OUT0_DH[11:0] Ḡ  

rw  

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:4 OUT0_DH[11:0] DACx_OUT0 12ᵝ  

֓ᵝ ԅ DACx_OUT0 Ȃ 
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3:0 Ḡ  Ḡ ᵝṿ 

15.4.5. DACx_OUT0 8ᵝ Ḡ  (DAC_OUT0_R8DH) 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  OUT0_DH[7:0] 

 rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿ 

7:0 OUT0_DH[7:0] DACx_OUT0 8ᵝ  

֓ᵝ ԅ DACx_OUT0 8ᵝ ᵝȂ 

15.4.6. DACx_OUT0 ₮  (DAC_OUT0_DO) 

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  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 

15.4.7. DACx 0 (DAC_STAT0) 

Ẓ ̔0x18 

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  DDUDR0 Ḡ  

 rc_w1  

 

ᵝ/β    

31:14 Ḡ  Ḡ ᵝṿȂ 

13 DDUDR0 DACx_OUT0 DMA ᵝ̆ ᴆ ᵝ̆ ᴆΏ1 Ȃ 

0̔  

1̔ ̂DAC ֟ ԍDMAD ̃ 

12:0 Ḡ  Ḡ ᵝṿȂ 
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16. ̂WDGT̃ 

̂WDGT̃ ѿҩ ᴆ ̆ ᴆ Ȃ ҉

ңҩ ̆ ̂FWDGT̃ ̂WWDGT̃Ȃ

ᶏױ ̆ ᶫԅ ῃ ‰ └Ȃңҩ ‗

ᴆ Ȃ 

ῤ ṿ ⌠ ᴪ̆ ѿҩ ᵝ̂ ԍ ̆

ᴪ֟ ѿҩҬ ̃Ȃ ᵬ Ṝ Ảץ Ȃ 

16.1. ̂FWDGT̃ 

 ׃ .16.1.1

̂FWDGT̃ ̂IRC40K̃Ȃ ᶏҺ ̆FWDGTᶭ

Ḡ ᵬ ̆ ԍ ғ Ҍ Ȃ 

ῤ Ҋ ṿ ⌠0 ṿ ԍ ṿ ┘ ̆

ᴪ֟ ѿҩ ᵝȂᶏ ΏḠ ⱳ ץ ᾧ ṿ

Ȃ 

16.1.2. Һ  

Â 12ᵝ Ҋ ̕ 

Â ᶏ ̆ Ҋңץ ’Ҋᴪ֟ ᵝ̔ 

͠ ⌠0 ֟ ᵝ̕ 

͠ ṿ ԍ ṿ ̆ ᴪ֟ ᵝȂ 

Â ̆ Һ ̂ᶛ Ҋ̃ ׅ ᵬ̕ 

Â ᴆ └ᵝ̆ └ ҉ ꜚ ꜚ ̕ 

Â ץ Ҋ Ả ᵬȂ 

16.1.3. ⱳ  

ѿҩ 8 № ѿҩ 12ᵝ Ҋ ⁞ Ȃ 16-1. 

ҹ ⱳ Ȃ 
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16-1.  

 

IRC40K ᵝ  
№

/4/8é256

 12ᵝ Ҋ ⁞

 

ⱴ
 

└  

ⱴ  

: PUD  

: RUD 

 

└ ̂FWDGT_CTL̃ҬΏ0xCCCC ץ ̆ Ҋ

Ȃ ⌠0x000̆֟ ѿ ᵝȂ 

ᴋᵥ Ṝ FWDGT_CTLҬΏ0xAAAA ץ ̆ ṿ ԍ

̂FWDGT_RLD̃Ȃ ᴆ ץ ṿ ⌠0x000ӊ╠ ץ

֟ ᵝȂ 

Ӟ ᵬ Ҋ̆ FWDGT_WND

Ҭ ṿ Ȃ ⱴ ᵬ ̆ ṿ ԍ

FWDGT_WNDҬ Ữ ṿ̆ ᴪ ᵝȂFWDGT_WND ṿ 0x00000FFF̆

ץ Ώ ̆ Ӈ ῏ Ȃ ṿѿ ̆ ᴪ

ѿ ⱴ ꜚᵬ̆ Ҋ ⁞ ҹFWDGT_RLDҬ ṿ̆ ᵝ №

Ȃ 

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⌠ └ Ҭ ᴪῬ ꜚ ֓

ΏḠ Ȃ FWDGT_PSC FWDGT_RLD F̆WDGT_STAT ᵝ

1Ȃ 

DBG └ 0̂ DBG_CTL0̃Ҭ FWDGT_HOLDᵝ 0̆ ᶏCortexÈ-M33ῤ 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 
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№  PSC[2:0] ᵝ 
(ms) RLD 

[11:0]=0x000 

(ms) RLD 

[11:0]=0xFFF 

1 / 64 100 0.025 6552.025 

1 / 128 101 0.025 13104.025 

1 / 256 110 111 0.025 26208.025 

‰IRC40K ᶏץ ⱴ Ȃ 

̔1. reloadᵬӊ ̆ ῀deepsleep / standby̆

ᴆ ̆ reloadפ deepsleep / standbyפҬ ῀̂3ҩ̃҉ץIRC40K

Ȃ2.ң ӊ ῀7ҩ IRC40K҉ץ Ȃ 
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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   

0x5555̔῏ FWDGT_PSCȁFWDGT_RLDFWDGT_WNDΏḠ  

0xCCCC̔ Ȃ ⁞⌠0 ֟ ᵝ 

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

1̆ ṿ Ȃ 

000̔1 / 4 

001̔1 / 8 
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010̔1 / 16 

011̔1 / 32 

100̔1 / 64 

101̔1 / 128 

110̔1 / 256 

111̔1 / 256 

ᶏ ₃ҩ № ̆ № ṿӊ╠ ⌠PUDβ 0Ȃ

№ Ҭ ṿ ̆ ף ӊ╠Ҍ PUDṿ ̂ ῀

╠ PUDṿ Ȃ̃ 

̂FWDGT_RLD̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0FFF 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  RLD [11:0] 

 rw 

 

ᵝ/ᵝ    

31:12 Ḡ  Ḡ ᵝṿȂ 

11:0 RLD[11:0] ṿȂ FWDGT_CTL Ώ῀0xAAAA

Ṝ̆ ҩṿᴪ ⌠ ҬȂ 

֓ᵝ ΏḠ ⱳ Ȃ Ώ ֓ᵝӊ╠ FWDGT_CTL ҬΏ0x5555Ȃ Ώ

ҩ Ҭ̆FWDGT_STAT RUDᵝ ׆1̆ Ҭ

ᴋᵥṿ Ȃ 

ᶏ ₃ҩ ṿ̆ ⱴ ṿӊ╠ ⌠RUDᵝ 0Ȃ ԅ

ⱴ ṿ ̆ ף ӊ╠Ҍ RUDṿ ̂ ῀

╠ RUDṿ ̃Ȃ 

̂FWDGT_STAT̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

 r r r 

 

ᵝ/ᵝ    

31:3 Ḡ  Ḡ ᵝṿȂ 

2 WUD ṿ  

FWDGT_WND Ώ ᵬ ̆ ᵝ 1̆ FWDGT_WND ᴋᵥ

ṿ Ȃ 

1 RUD ṿ  

FWDGT_RLD Ώ ᵬ ̆ ᵝ 1̆ FWDGT_RLD ᴋᵥṿ

Ȃ FWDGT_RLD ̆ ᵝ ᴆ Ȃ 

0 PUD № ṿ  

FWDGT_PSC Ώ ᵬ ̆ ᵝ 1̆ FWDGT_PSC ᴋᵥṿ

Ȃ FWDGT_PSC ̆ ᵝ ᴆ Ȃ 

̂FWDGT_WND̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0FFF 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  WND[11:0] 

 rw 

 

ᵝ/ᵝ    

31:12 Ḡ  Ḡ ᵝṿȂ 

11:0 WND ṿȂ ֓ᵝ ṿ ҉ ṿҍ Ҋ ⁞

Ȃ ṿ ԍWMD[11:0]Ҭṿ̆ ᵬᴪ ᵝ̆

ṿ̆FWDGT_STATҬ WUDβ Ḡ ᵝ Ȃ 

֓ᵝ ΏḠ ⱳ Ȃ Ώ ֓ᵝӊ╠ FWDGT_CTLҬΏ0x5555Ȃ 

ᶏ ₃ҩ ṿ̆ ṿӊ╠ ⌠WUDβ 0Ȃ ԅ ῀

ᵞⱳ Ҋ̆ ԅ ṿ ̆ ף ӊ╠Ҍ WUDṿ Ȃ 
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16.2. ̂WWDGT̃ 

 ׃ .16.2.1

̂WWDGT̃ ᴆ Ȃ

7̆ᵝ Ҋ ⁞ ṿ ⁞ Ȃ ṿ ⌠0x3F ᴪ֟ ᵝ̂CNT[6]ᵝ 0̃Ȃ

ṿ ⌠ ṿӊ╠̆ Ӟᴪ֟ ᵝȂ ᴆ

ῤ Ȃ ṿ ⌠0x40̆ᴪ֟ 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 ᵝȂ 

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 0̃Ȃ ṿ ⌠ ṿӊ╠̆

Ӟᴪ֟ ᵝȂ 

16-2.  

 

 β

Write WWDGT_CTL 

CNT>WIN 

CNT[6]=0 

 

 

 β

PCLK1/4096 №

/1/2/4/8

 

 

7ᵝ ⁞  CNT  

 WIN  

WDGTEN
 

 

҉ ᵝӊ ῏ Ȃ ᴆ ץ WWDGT_CTL 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.  

 

 CTN>WIN ̆Ώ WWDG_CTL̆

ѿ ᵝ

  

  

CNT[6]=0  ֟ ᵝ  

0x7F 
 

CNT[6:0] 

0x3F 

WIN 

ΏCNT  
 

 

Ὲ Ҋ̔ 

tWWDGT=tPCLK1 Ĭ4096 Ĭ2
PSC
 Ĭ CNT5:0+1   (ms)          (16-1) 

ῒҬ̔ 

tWWDGT̔  

tPCLK1̔ APB1ץmsҹ ᵝ  

tWWDGT ṿ ṿ 16-2. 50MHẑfPCLK1̃ / ṿɼ 

16-2. 50MHẑfPCLK1̃ / ṿ 

№  PSC[1:0] 
 

CNT[6:0] =0x40 

 

CNT[6:0]=0x7F 

1 / 1 00 81.92ɛs 5.24ms 

1 / 2 01 163.84ɛs 10.49ms 

1 / 4 10 327.68ɛs 20.97ms 

1 / 8 11 655.36ɛs 41.94ms 

MCU Ҭ WWDGT_HOLDᵝ 0̆ ᶏCortexÈ-M33ῤ Ả ᵬ̂

Ҋ̃̆ Ӟ ץ ᵬȂ WWDGT_HOLDᵝ 1 ̆

ҊẢ Ȃ 
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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 Ȃ  

0̔῏  

1̔  

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  

 rw 

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 WWDGTRST ᴆ ᵝ 0ȂΏ0 ᴋᵥᵬ Ȃ 
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8:7 PSC[1:0] № ̆ ‰Ȃ 

00̔̂ PCLK1 / 4096̃ / 1 

01̔̂ PCLK1 / 4096̃ / 2 

10̔̂ PCLK1 / 4096̃ / 4 

11̔̂ PCLK1 / 4096̃ / 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 

 rc_w0 

 

ᵝ/ᵝ    

31:1 Ḡ  Ḡ ᵝṿȂ 

0 EWIF ╠ Ҭ ᵝȂ ṿ ⌠0x40 ᶏҬ ᶏ ̂WWDGT_CFGҬ

EWIEᵝҹ0̃ ᵝӞᴪ ᴆ 1Ȃ ҩbit ץ Ώ0 ̆Ώ1 Ȃ 
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17. ̂RTC̃ 

 ׃ .17.1

RTC ԍ ȂRTC № ԍңҩ Ȃѿ №ᵝԍ ᴍ Ҭ̆

№ ѿҩ32β ⱴ ȁѿҩ ȁѿҩ № ȁѿҩ№ ץ RTC

Ȃ ᵝ ׆ R̆TC Ḡ Ҍ Ȃ ѿ №ᵝԍ

VDD Ҭ̆ № APB ץ ѿ └ Ȃ Ҋ №̆

׃ RTC ⱳ Ȃ 

17.2. Һ  

Â 32β ̆ ԍ Ȃ 

Â № ̔№ 220Ȃ 

Â ̔ 

͠ PCLK1 ̕ 

͠ RTC ̂ PCLK1 4Ṑ Ȃ̃ 

Â RTC ̔ 

͠ HXTAL  128̕ץ

͠ LXTAL ̕ 

͠ IRC40K Ȃ 

Â Ҭ ̔ 

͠ Ҭ ̕ 

͠ Ҭ ̕ 

͠ ₮Ҭ Ȃ 

17.3. ⱳ  

RTC ңҩҺ №̆ᵝԍPCLK1 APB ᵝԍRTC RTCῤ

Ȃ 

APB ҍAPB1 ̆ ѿ ̆ APB1 ץ ῒ ΏȂ 

RTCῤ ңҩҺ Ȃѿҩ RTC № ̆ ֟ RTC ‰SC_CLK̆

RTC № ѿҩ20β № ̂RTC № Ȃ̃ № ץ RTC

№ ֟ SC_CLKȂ RTC_INTEN Ҭ Ҭ ᵝ ᶏ ̆RTCᴪ ҩ

SC_CLK҉ ֟ ѿҩ Ҭ Ȃ ѿҩ ѿҩ32β ̆ῒ ṿ ץ ∆

ҹ ╠ Ȃ RTC_INTEN Ҭ ᵝ ᶏ ̆RTCᴪ

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

RTC_DIV

RTC_PSC

RTC_CNT

RTC_ALRM

COMPARE

APB  interface

SCIF

SCIE

OVIF

OVIE

ALRMIF

ALRMIE

NVIC 

Ҭ

└

APB1 BUS

RTCCLK
SC_CLK

RTC_Second

RTC_Overflow

RTC_Alarm

҉ EXTI LINE 17

HXTAL /128

LXTAL

IRC40K

RTCSRC[1:0]

ᴍ

PCLK1

RTC Ҭ

 

̔ 48-pin32-pin ҬҌ ᶏ LXTALᵬҹRTC Ȃ 

17.3.1. RTC ᵝ 

APB RTC_INTEN ᴪ ᵝ ᵝȂRTCῤ ̂ № ȁ№ ȁ

ץ ̃ ᴪ ᴍ ᵝ ᵝȂ 

Ҋ ̆ ץ ᵝ ᴍ ץ RTC ̔ 

1. RCU_APB1EN Ҭ PMUEN BKPENβ ᵝ̆ᶏ ץ ᴍ

Ȃ 

2. PMU_CTLҬ BKPWENβ ᵝ̆ᶏ 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 ᵝȂWFI WFE פ ԍRTC APB

Ȃ 

17.3.3. RTC  

RTCῤ Ҭ RTC_PSCȁRTC_CNTRTC_ALRM Ώ Ȃ ῀

̆ ֓ ṿ Ȃ RTC_CTL CMFβ ̆ ץ

Ȃ ₮ ̆ӊ╠ ֓ Ώ ᵬ ̆ғ

҈ҩRTCCLK Ȃ Ώ ᵬ R̆TC_CTL Ҭ LWOFFβ ṿ

ҹó1ôȂҊѿҩΏ ᵬ ҉ Ώ ᵬ ӊ Ȃ 

Ҋ̔ 
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1. RTC_CTL Ҭ LWOFFβ ṿ ҹ 1̕  

2. RTC_CTL Ҭ CMF ᵝ ῀ ̕ 

3. RTC Ώ ᵬ̕ 

4. RTC_CTL Ҭ CMF ₮ ̕ 

5. RTC_CTL Ҭ LWOFFβ ṿ ҹ1Ȃ 

17.3.4. RTC ᵝ 

RTC Ҭ ̂SCIF̃ RTC ӊ╠ ҩRTCCLK ᵝȂ 

RTC Ҭ ̂ALRMIF̃ ⌠ Ữԍ Ҭ RTC ṿⱴ1 ╠ѿ

ҩRTCCLK ᵝȂ 

RTC ₮Ҭ ̂OVIF̃ ṿ ⌠0x00 ╠ѿҩRTCCLK ᵝȂ 

RTC Ώ ᵬ Ҋ↓ᴋѿ ↓ Ҭ Ḡ ̔ 

Â RTC Ҭ ̆ RTCῤ Ҭ Ⱶ ῤ RTC / RTC

ῤ Ȃ 

Â RTC / RTC ῤ RTC└ ҬSCIF ᵝ

Ȃ 

17-2. RTC Ḥ Ḥ (RTC_PSC = 3,RTC_ALRM = 2) 

RTC_ Alarm

0 1 2 3 4

RTC_Second

RTC_CNT

ALRMIF

RTC_PSC

ALRMIF ᴆ

RTCCLK

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

 

17-3. RTC Ḥ ₮Ḥ (RTC_PSC = 3) 

RTC_Overflow

FFFFFFFD FFFFFFFE FFFFFFFF 0 1

RTC_Second

RTC_ CNT

OVIF

RTC_ PSC

OVIF ᴆ

RTCCLK

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

RTC ̔0x4000 2800 

17.4.1. RTCҬ ᶏ ̂RTC_INTEÑ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Reserved 

 

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

Reserved 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 

ᵝṿ̔0x0000 0020 

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  LWOFF CMF RSYNF OVIF ALRMIF SCIF 

 r rw rc_w0 rc_w0 rc_w0 rc_w0 

 

ᵝ/ᵝ    
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31:6 Ḡ  Ḡ ᵝṿȂ 

5 LWOFF ҉ RTC Ώ ᵬ  

0̔҉ RTC Ώ ᵬ  

1̔҉ RTC Ώ ᵬ  

4 CMF  

0̔ ₮  

1̔ ῀  

3 RSYNF  

0̔ ҍ APB1  

1̔ ҍ APB1  

2 OVIF ₮Ҭ  

0̔ ⌠ ₮Ԋᴆ 

1̔ ⌠ ₮ԊᴆȂ RTC_INTEN OVIEᵝ 1̆Ҭ Ȃ 

1 ALRMIF Ҭ  

0̔ ⌠ Ԋᴆ 

1̔ ⌠ ԊᴆȂ RTC_INTEN 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 ⱴ RTC Ȃ 

17.4.3. RTC № ᵝ̂RTC_PSCH̃ 

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  PSC[19:16] 

 w 

 

ᵝ/ᵝ    

31:4 Ḡ  Ḡ ᵝṿȂ 

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

Ẓ ̔0x0C 

ᵝṿ̔0x0000 8000 

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 

PSC[15:0] 

w 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 PSC[15:0] RTC № ᵞᵝṿ 

SC_CLK RTCCLK  (PSC[19:0]+1)ץ

17.4.5. RTC№ ᵝ̂RTC_DIVH̃ 

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  DIV[19:16] 

 r 

 

ᵝ/ᵝ    

31:4 Ḡ  Ḡ ᵝṿȂ 

3:0 DIV[19:16] RTC№ ᵝ 

17.4.6. RTC№ ᵞᵝ̂RTC_DIVL̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 8000 

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 

DIV[15:0] 
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r 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 DIV[15:0] RTC№ ᵞᵝ 

RTC № RTC ̆RTC№ ᴪ ᴆ

ꜚⱴ  

17.4.7. RTC ᵝ̂RTC_CNTH̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

CNT[31:16] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CNT[31:16] RTC ᵝ 

17.4.8. RTC ᵞᵝ̂RTC_CNTL̃ 

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 

CNT[15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CNT[15:0] RTC ᵞᵝ 
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17.4.9. RTC ᵝ̂RTC_ALRMH̃ 

Ẓ ̔0x20 

ᵝṿ̔0x0000 FFFF 

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 

ALRM[31:16] 

w 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 ALRM[31:16] RTC ṿ ᵝ 

17.4.10. RTC ᵞᵝ̂RTC_ALRML̃ 

Ẓ ̔0x24 

ᵝṿ̔0x0000 FFFF 

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 

ALRM[15:0] 

w 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 ALRM[15:0] RTC ṿᵞᵝ 
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18. ̂TIMER̃ 

18-1. ̂TIMERx̃№ҹ҈  

 0/7/19/20 1 5/6 

  ̂L0̃  

№  16ᵝ 16ᵝ 16ᵝ 

 16ᵝ 16ᵝ 16ᵝ 

 ҉̆ Ҋ̆Ҭ  ҉̆ Ҋ̆Ҭ  ҉ 

 ǒ × × 

/  

  
8 4 0 

ԑ  

 
ǒ × × 

Ҭ ῀ ǒ × × 

‖ ǒ ǒ ǒ 

֜  ǒ ǒ × 

Һ-׆  ǒ ǒ × 

ῤ  ǒ(1) ǒ(1) TRGO TO DAC 

DMA ǒ ǒ ǒ(2) 

Debug  ǒ ǒ ǒ 

(1) Ḥ └ ̂TRIGSEL̃Ȃ 

(2) Ԋᴆ ֟ץ DMA Ȃᵖ 5 6Ҭ DMA Ȃ 
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18.1. ̂TIMERx,x=0, 7, 19. 20̃ 

 ׃ .18.1.1

̂TIMER0/7/19/20̃ ῇ ̆ ῀ ₮ Ȃ ֟ץ PWM

Ḥ └ Ȃ ѿҩ16β Ȃ 

̆ ץ ԍ ̆ῒ Ԋᴆ ץ ꜚῒז Ȃ 

ԅѿҩ ῀ ̆ └Ȃ 

ӊ ԑ ̆p ױ ץ ѿ ѿҩ Ȃ 

18.1.2. Һ  

Â ̔8̕ 

Â ̔16ᵝ̕ 

Â ̔ῤ ̆ῤ ̆ ῀̆ ̕ 

Â ̔ ҉ ̆ Ҋ Ҭ ̕ 

Â ֜ ̔ ꜚ № ᵝ ̕ 

Â ᴰ ̔ ҈ └̕ 

Â № ̔16ᵝ̆ ץ ̕ 

Â ҩ ԑ ғ ̔ ῀ ̆ ₮ ̆ PWM ̆ ‖

₮̕ 

Â ̕ 

Â ꜚ ⱳ ̕ 

Â ⱳ ̕ 

Â Ҭ ῀ⱳ ̕ 

Â Ҭ ₮ DMA ̔ Ԋᴆ̆ Ԋᴆ̆ / Ԋᴆ̆ Ԋᴆ Ҭ Ԋᴆ̕ 

Â ҩ ᶏ ѿҩ ץ ꜚ ҩ ̕ 

Â ᾛ ѿҩ ̕ 

Â Һ-׆ Ȃ 

18.1.3.  

18-1. ᶫԅ ῤ ̆ ׃ .18-2

׃ ԅ ῀ ₮ ’Ȃ 
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18-1.  

=10

0

0 0

№

῀

№

TIMERx_CHxCV/

TIMERx_MCHxCV

/Ҭ

Ҭ └

CK_ TIMER

CI0

ITI0

ITI1

ITI2

ITI3

ETI

ꜚ

BRKEN

CH0_O

DMA └

TIMERx_TRGO

TIMERx_CH0

TIMERx_MCH0

...

Interrupt

break

update

trig/ctrl

cap/com

CH1_O

CH2_O

CH3_O

req en/ direct req set 

№

PSC_CLK

TIMER_CK

ETIFP

CH0_IN

DMA REQ/ACK

CKM clock monitor
LVD_LOCK event

 LOCKUP_LOCK event
 SRAM parity error event

BRKIN0

BRKIN1

BRKIN2

BRKIN3

TIMERx_CH1

TIMERx_CH2

TIMERx_CH3

TIMERx_MCH2

TIMERx_MCH1

TIMERx_MCH3

TIMERx_TG

TIMERx_UP

TIMERx_CMT

₮

ȁPWM ῒז
Ҋ ₮Ḥ ̆ԑ
ȁ ᴆ ₮ └ȁ

῀ȁҬ ῀ȁ ₮
└

APB BUS

῀

& &

MCH0_O

MCH1_O

MCH2_O

MCH3_O

MCH0_IN

CH1_IN

CH2_IN

CH3_IN

MCH1_IN
MCH2_IN
MCH3_IN

 

׃ .18-2  

 

̂x=0..3̃ 

MCHxMSEL[1:0]=00 

 

MCHxMSEL[1:0]=01 

Ἕ  

MCHxMSEL[1:0]=11 

ԑ  

CHx 

̂ x̃ 
CHx MCHx 

῀ ȁ

₮ 

CHx MCHx ₮

ֽ̂ ԍ ₮̃ 

CHx ԍ ῀̆

CHx MCHx ₮ԑ  MCHx 

̂ x̃ 

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]=3Ωb000̆ ꜚ № ῤ CK_TIMERȂ CEN

ᵝ̆CK_TIMER № ̂ № ṿ TIMERx_PSC ̃֟ PSC_CLKȂ 

Ҋ̆ ꜚ № TIMER_CKԍ ԍRCU CK_TIMERȂ 

TIMERx_SMCFG SMC[2:0]ҹ0x1ȁ0x2ȁ0x30x7̆ № ῒז

̂ TIMERx_SMCFGTRGS [3:0]̃ ꜚ̆ Ҋ Ȃ SMCβ

ҹ0x4ȁ0x50x6̆ № 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  

ꜚ № TIMER_CK ץ TIMERx_CHn/ TIMERx_MCHn̂n=0..3̃

ҩ҉ Ҋ Ȃ ץ SMC [2:0]ҹ0x7 TRGS[2:0]

ҹ0x4~0x60x8~0xDȂ 

№ Ӟ ץ ῤ Ḥ ITI0/1/2/3҉ Ȃ ץ SMC 

[2:0]ҹ0x7 TRGS [3:0]ҹ0x0̆0x1̆0x2 0x3Ȃ 

Â SMC1=1ôb1( 1)̆ ῀ ETIᵬҹ  

ꜚ № TIMER_CK ץ ETI ҩ҉ Ҋ Ȃ

ץ TIMERx_SMCFGҬ SMC1βҹ1 Ȃ ѿ ETIḤ

ᵬҹ ̆ SMC [2:0]ҹ0x7 TRGS [3:0]ҹ0x7Ȃ ETIḤ

ETI ⌠ Ȃ ETIḤ ҹ ̆ └

ҩETIḤ ҉ ֟ ѿҩ ‖ ҹ № ᶫ Ȃ 

E̔TI TIMER_ETIx(x=0..2)׆ Ҭᴋ ѿҩ̆ ҩ ̂TIMER0/7/19/20̃

ᶏ 1ҩ̆ΐᵣ TIMER ῀ ̂SYSCFG_TIMERINSEL̃Ȃ 

№  

№ ץ ̂TIMER_CK̃ 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_CARҬ̃̆ ѿ ⌠ ꜚⱴ ṿ ᴪ̆ 0׆ ҉

̆ ғ֟ ҉ ԊᴆȂ ̆ (TIMERx_CREP+1)҉ ᴪ֟ ԊᴆȂ ҉

Ҭ̆TIMERx_CTL0Ҭ └ᵝDIR 0Ȃ 

TIMERx_SWEVG UPGβ 1 Ԋᴆ ̆ ṿᴪ 0̆ ֟

ԊᴆȂ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ̂ ̆ ꜚ ̆ № ̃

Ȃ 

18-4. ҉ P̆SC=0/2 18-5. ҉ ̆ TIMERx_CAR

ṿ ₮ѿ֓ᶛ ̆ 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+1̃ Ҋ ᴪ֟ ԊᴆȂ Ҋ Ҭ̆

TIMERx_CTL0Ҭ └ᵝDIR 1Ȃ 

TIMERx_SWEVG UPGβ 1 Ԋᴆ ̆ ṿᴪ ∆ ҹ ꜚ

ⱴ ṿ̆ ֟ ԊᴆȂ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ̂ ̆ ꜚ ̆ № ̃

Ȃ 

18-6. Ҋ P̆SC=0/2 18-7. 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 ̆ (TIMERx_CREP+1)҉

Ҋ Ԋᴆ ᴪ֟ ԊᴆȂ Ҭ Ҭ̆TIMERx_CTL0Ҭ

└ᵝDIR ̆ ԅ ╠ Ȃ 

TIMERx_SWEVG UPGβ 1 ∆ץ ṿҹ 0̆ ֟ ѿҩ Ԋᴆ̆

Ҭ Ҋ ҉ Ҋ Ȃ 

҉ Ҋ ̆TIMERx_INTFҬ UPIFβ ᴪ 1̆ CHxIFβ 1ҍ

TIMERx_CTL0ҬCAM ṿ ῏Ȃΐᵣ 18-8. Ҭ Ȃ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ̂ ̆ ꜚ ̆ № ̃

Ȃ 

18-8. Ҭ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99̆

TIMERx_PSC=0x0̆ ҹȂ 
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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 ̆

̂N+1̃ҩ ӊ ֟ Ԋᴆ̆ ̆Nҹ

TIMERx_CREP CREPṿȂ ҉ Ҋ ⁞̂ ҉

ҬҌ Ҋ Ԋᴆ̕ Ҋ ҬҌ ҉ Ԋᴆ Ȃ̃ 

TIMERx_SWEVG UPGβ 1 ץ TIMERx_CREPҬCREPṿ

֟ ѿҩ ԊᴆȂ 

Ώ῀ CREPṿ Ҋѿ Ԋᴆ⌠ Ȃ CREPṿҹ ̆ ғ Ҭ

Ҋ ̆ Ԋᴆ ҉ Ҋ ‗ԍΏ῀ CREPṿᵥ Ȃ Ώ

῀ ⌠CREP ᴆ Ԋᴆ ↕̆ Ҋ ֟ ԊᴆȂ Ώ῀ ⌠

CREP Ҋѿҩ Ԋᴆ ҉ ̆ ҉ ֟ ԊᴆȂ 
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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

 

῀ /₮  

8ҩ ԍ ῀ ₮ Ȃ ҩ ѿҩ

̆ ѿҩ ῀ ̆ └ ₮ Ȃ 

ԍ ῀ ̆ x x ῀ ̕ ԍ ₮ ̆

x x ₮ ȁ Ἕ ԑ Ȃ 

Â ῀ ⱳ  

῀ ⱳ ᾛ ѿҩ ̆ ̆ ̆ Ȃ ῀ ѿҩ

̆ѿҩ ̆ ѿҩ № Ȃ ῀ ҉₮

̆TIMERx_CHxCV/ TIMERx_MCHxCV(x=0..3) ᴪ ╠ ṿ̆

CHxIF/ MCHxIF (x=0..3)ᵝ 1̆ CHxIE/ MCHxIE =1(x=0..3)̆↕֟ Ҭ Ȃ 
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18-12. 0 ῀  

CI0
D

№̂CH0VAL̃№

TIMER_CK

Q D Q D Q

MCI0FE0 

ITS 

CH0MS

CH0IF

CH0IE
CH0_CC_I

TIMERx_CC_INT

ῒז Ҭ  

CH0CAPPSC

&

ԍ
CH0P&MCH0P

CI0FE0

҉ /Ҋ

ITI0

ITI3

ITI1

ITI2

CI0FE0

҉ &Ҋ

IS0 

CI0F_ED

CI1FE0 

TRGS

 

18-13. 0ԑ ῀  

MCI0
D

№̂CH0MVAL̃
№

TIMER_CK

Q D Q D Q

MCI1FEM0

ITS 

MCH0MS

MCH0IF

MCH0IE
MCH0_CC_I

TIMERx_CC_INT

ῒז Ҭ  

MCH0CAPPSC

&

ԍ
MCH0FP

MCI0FEM0

҉ /Ҋ

ITI0

ITI3

ITI1

ITI2

CI0FE0

҉ &Ҋ

MIS0 

CI0F_ED

CI0FEM0

TRGS

 

῀Ḥ CIx/ MCIxң ̆ѿ TIMERx_CHx/ TIMERx_MCHxCVḤ ̆ ѿ

TIMERx_CH0̆TIMERx_CH1TIMERx_CH2ӊ Ḥ ֽ̂ ԍCI0̃Ȃ 

῀Ḥ CIx/ MCIxᾢ TIMER_CKḤ ̆ ̆֟ ѿҩ

Ḥ Ȃ ̆ ץ ҉ Ҋ Ȃ CHxP/ MCHxPȁ

MCHxFP ᶏ ҉ Ҋ Ȃ CHxMS/ MCHxMS̆ ץ ῒז ῀Ḥ

ῤ Ḥ Ȃ IC № ̆ᶏ ҩ ῀Ԋᴆ ֟ ѿҩ ԊᴆȂ

Ԋᴆ ̆TIMERx_CHxCV/ TIMERx_MCHxCV Ữ ṿȂ 
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Ҋ̔ 

ѿ ̔ ̂TIMERx_CHCTL0ҬCHxCAPFLTᵝ TIMERx_MCHCTL0

ҬCHxMCAPFLT̃̔  

῀Ḥ Ḥ ̆ CHxCAPFLT/ CHxMCAPFLTᵝȂ 

ԋ ̔ ̂TIMERx_CHCTL2ҬCHxPMCHxPβ̆ TIMERx_MCHCTL2

ҬMCHxFP[1:0]ᵝ ̃̔  

CHxPMCHxPβ MCHxFPᵝ ҉ Ҋ Ȃ 

҈ ̔ ̂TIMERx_CHCTL0ҬCHxMSȁTIMERx_MCHCTL0Ҭ

MCHxMS̔̃ 

ѿ CHxMS/ MCHxMS ῀ ̆ Ḡ ῀

̂CHxMS!=0x000MCHxMS!=0x000̃̆ ғTIMERx_CHxCV/TIMERx_MCHxCV

Ҍ Ῥ ΏȂ 

Ҭ̔ ᶏ ̂TIMERx_DMAINTENҬCHxIEȁCHxDENᵝ MCHxIEȁMCHxDEN

ᵝ̃̔  

ᶏ Ҭ ̆ ץ Ҭ DMA Ȃ 

ԓ ̔ ᶏ ̂TIMERx_CHCTL2ҬCHxEN/ MCHxEÑȂ 

̔ ῀Ḥ T̆IMERx_CHxCV/ TIMERx_MCHxCV ╠

ṿ̆CHxIF/ MCHxIFᵝ 1Ȃ CHxIF/ MCHxIFᵝ ҹ1̆ ↕CHxOF/ MCHxOFβ

1Ȃ TIMERx_DMAINTENҬCHxIEȁCHxDENᵝ MCHxIEȁMCHxDENᵝ

̆ Ҭ DMA ᴪ ₮Ȃ 

֟ ̔ ᴆ CHxGβ̆ ᴪ ֟ Ҭ DMA Ȃ 

῀ ⱳ Ӟ TIMERx_CHxTIMERx_MCHx҉Ḥ ‖ Ȃ

ᶛ ̆ѿҩPWM ⌠CI0Ȃ TIMERx_CHCTL0 ҬCH0MSҹ3Ωb001̆

0 Ḥ ҹ CI0 ҉ Ȃ TIMERx_CHCTL0Ҭ CH1MSҹ

3Ωb010̆ 1 Ḥ ҹCI0 Ҋ Ȃ ҹ ᵝ ̆ 0

҉ ᵝȂTIMERX_CH0CV PWM ṿ̆TIMERx_CH1CV

PWM ṿȂ 

Â ₮  

18-14. ₮ ̂ MCHxMSEL = 2ô00x̆=0,1,2,3̃̆ 18-15. ₮ ̂

MCHxMSEL = 2ô01̆x=0,1,2,3̃ 18-16. ₮ ̂ MCHxMSEL = 2ô11ԑ

₮̆x=0,1,2,3̃ ₮ԅ ₮ Ȃ 
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18-14. ₮ ̂ MCHxMSEL = 2ô00̆x=0,1,2,3̃  

₮
CHxCV/ MCHxCV

Counter

₮
₮ └

CHxCOMCTL/

MCHxCOMCTL

CNT>CHxCV/

MCHxCV

CNT=CHxCV/

MCHxCV

CNT<CHxCV/

MCHxCV

₮ᶏ

CHxP,CHxEN/

MCHxFP,MCHxEN

OxCPRE/ MOxCPRE  

CHx_O

MCHx_O

 

18-15. ₮ ̂ MCHxMSEL = 2ô01̆x=0,1,2,3̃  

₮
CHxCV

Counter

₮ ₮ └

CHxCOMCTL

₮ᶏ

CHxP,CHxEN

OxCPRE 

CNT>CHxCV

CNT=CHxCV

CNT<CHxCV

CHx_O

MCHx_O

 

18-16. ₮ ̂ MCHxMSEL = 2ô11ԑ ₮̆x=0,1,2,3̃  

₮
CHxCV

Counter

₮
₮ └

CHxCOMCTL

CNT>CHxCV

CNT=CHxCV

CNT<CHxCV

₮ᶏ

CHxP,CHxEN/

MCHxP,MCHxEN

OxCPRE 

CHx_O

MCHx_O

₮ԑ Ḡ

&Dead-Time

 

₮Ḥ CHx_O/MCHx_OҍOxCPRE/ MOxCPREḤ ̂ ₮‰ Ḥ ̃

῏ Ҋ(OxCPRE/ MOxCPREḤ )̔  

Â MCHxMSEL=2Ωb00̂TIMERx_CTL2Ҭ̃̆MCHx_O₮ҍCHx_O ₮ ԑ Ȃ

CHx_O ₮ ‗ԍOxCPREḤ ȁCHxPᵝ CHxENβ ̂ ῤ

TIMERx_CHCTL2 Ȃ̃MCHx_O₮ ‗ԍMOxCPREḤ ȁMCHxFP[1:0]ᵝ

MCHxEN̂β ῤ TIMERx_CHCTL2 Ȃ̃ 18-14. ₮

̂ MCHxMSEL = 2ô00̆x=0,1,2,3̃Ȃ 

Â MCHxMSEL=2Ωb01̆MCHx_O₮ CHx_O ₮ ȂCHx_OMCHx_O ₮

‗ԍOxCPREḤ ȁCHxP CHxENβ̆ MCHx_O Ȃ 18-15. ₮

̂ MCHxMSEL = 2ô01̆x=0,1,2,3̃Ȃ 

Â MCHxMSEL=2Ωb11̆MCHx_O₮ CHx_O₮ԑ ȂCHx_O/MCHx_O₮
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‗ԍOxCPREḤ ȁCHxP/ MCHxPᵝ CHxEN/ MCHxENᵝȂ 18-16. ₮

̂ MCHxMSEL = 2ô11ԑ ₮̆x=0,1,2,3̃Ȃ 

ᶛ ̂MCHx_O₮ҍCHx_O ₮ ԑ ̃̔  

1̃ CHxP=0̂CHx_O ̆ҍOxCPRE₮ ȁ̃CHxEN=1̂CHx_O

₮ᶏ ̃ ̔ 

OxCPRE₮ ̂ ̃ ̆↕CHx_O₮ ̂ ̃ ̕ 

OxCPRE₮ ̂ᵞ̃ ̆↕CHx_O₮ ̂ᵞ̃ Ȃ 

2̃ MCHxP=1̂MCHx_Oγ ̆ҍMOxCPRE₮ ȁ̃MCHxEN=1

̂MCHx_O₮ᶏ ̃ ̔ 

MOxCPRE₮ ̂ ̃ ̆↕MCHx_O₮ ̂ᵞ̃ ̕ 

MOxCPRE₮ ̂ᵞ̃ ̆↕MCHx_O₮ ̂ ̃ Ȃ 

MCHxMSEL=2ôb11C̆Hx_OMCHx_O ₮ C̆Hx_OMCHx_Oΐᵣ ₮ ’

ҍTIMERx_CCHPҬ ῏ᵝ̂ROSȁIOSȁPOEN DTCFGβ ̃ ῏Ȃ

₮ԑ PWMȂ 

₮ ⱳ ̆TIMERx֟ץ ‖̆ῒᵝ ̆ ̆

Ȃ ѿҩ ₮ TIMERx_CHxCV/ TIMERx_MCHxCVҍ ṿ ̆

CHxCOMCTL/ MCHxCOMCTL̆ ҩ ₮ ץ ̆ ᵞ

Ȃ ṿҍ TIMERx_CHxCV/ TIMERx_MCHxCVṿ ̆CHxIF/ 

MCHxIFᵝ 1̆ CHxIE/ MCHxIE = 1↕ᴪ֟ Ҭ ̆ CHxDEN/ MCHxDEN =1

↕ᴪ֟ DMA Ȃ 

Ҋ̔ 

ѿ ̔ ̔ 

̆ № Ȃ 

ԋ ̔ ̔ 

Â CHxCOMSEN/ MCHxCOMSENᵝ ₮ ̕ 

Â CHxCOMCTL/ MCHxCOMCTLᵝ ₮ ̂ /ᵞ /

̃̕  

Â CHxP/ MCHxP/ MCHxFPᵝ ̕ 

Â CHxEN/MCHxENᶏ ₮Ȃ 

҈ ̔ CHxIE/ MCHxIE/ CHxDEN/ MCHxDENᵝ Ҭ /DMA ᶏ Ȃ 

̔ TIMERx_CARTIMERx_CHxCV ₮ ̔ 

TIMERx_CHxCV/ TIMERx_MCHxCVץ ᵰ Ȃ 

ԓ ̔ CENβᶏ Ȃ 

18-17. ҈ ₮ ԅ҈ ₮ ̔ / /ᵞ ̆CAR=0x63, 

CHxVAL=0x3Ȃ 
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18-17. ҈ ₮  

 

 

CEN

CNT_REG 00 01 02 03 04 05 ŀ. 62 63

Overflow

match toggle

CNT_CLK

OxCPRE

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

match set

match clear

OxCPRE

OxCPRE

 

₮PWMⱳ  

PWM ₮ Ҋ̂PWM 0 CHxCOMCTL/ MCHxCOMCTLҹ3Ωb110̆PWM

1 CHxCOMCTLҹ3Ωb111̆̃ TIMERx_CAR TIMERx_CHxCV/ 

TIMERx_MCHxCVṿ̆ ₮PWM Ȃ 

̆ ױ ҹң№ץ PWM ̔EAPWM( PWM)CAPWM(Ҭ

PWM)Ȃ 

EAPWM TIMERx_CAR ṿ ‗ ̆ TIMERx_CHxCV/ 

TIMERx_MCHxCVṿ‗ Ȃ 18-18. EAPWM ԅEAPWM ₮ Ҭ Ȃ 

CAPWM ̂2*TIMERx_CARṿ̃‗ ̆ ̂2*TIMERx_CHxCV/ 

TIMERx_MCHxCVṿ ‗̃ Ȃ 18-19. CAPWM ԅCAPWM ₮ Ҭ

Ȃ 

҉ ̆ PWM0 Ҋ(CHxCOMCTL/ MCHxCOMCTL =3ôb110)̆

TIMERx_CHxCV/ TIMERx_MCHxCVṿ ԍTIMERx_CAR ṿ̆ ₮ѿ

ҹ P̕WM1 Ҋ(CHxCOMCTL/ MCHxCOMCTL =3ôb111)̆ TIMERx_CHxCV/ 

TIMERx_MCHxCVṿ ԍTIMERx_CARṿ̆ ₮ѿ ҹ Ȃ 
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18-18. EAPWM  

0

CHxVAL

CAR

PWM  MODE0

PWM  MODE1

Cx OUT

Cx OUT

Interrupt signal

CHxIF

 

18-19. CAPWM  

0

CHxVAL

CAR

PWM  MODE0
Cx OUT

PWM  MODE1

Cx OUT

Interrupt signal

CHxIF

CAM=2'b01 down only

CAM=2'b10 up only

CHxIF

CAM=2'b11 up/down

CHxIF

 

PWM  

PWMҬ̂CHxCPWMEN = 1Ωb1̆CHxMS[2:0] = 3Ωb000CHxCOMCTL=3Ωb110ȁ

3Ωb111̆̃ x(x=0,1,2,3)҉ PWM ₮Ḥ CHxVALCHxCOMVAL_ADDᵝ Ȃ 

CHxCOMCTL = 3Ωb110̂PWM 0̃ғDIR = 1Ωb0̂ ҉ ̃̆ CHxCOMCTL 

= 3Ωb111̂PWM 1̃ ғDIR = 1Ωb1̂ Ҋ ̃̆ CHxVALṿ

x ₮ └ҹᵞȂ ҍCHxCOMVAL_ADDṿ ̆ x ₮ └ҹ Ȃ 

CHxCOMCTL = 3Ωb111̂PWM 1̃ғDIR = 1Ωb0̂ ҉ ̃̆ CHxCOMCTL 

= 3Ωb110̂PWM 0̃ ғDIR = 1Ωb1̂ Ҋ ̃̆ CHxVALṿ
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x ₮ └ҹ Ȃ ҍCHxCOMVAL_ADDṿ ̆ x ₮ └ҹᵞȂ 

PWM ‗ԍ̂CARL + 0x0001̃̆ PWM ‖ Ҋץ 18-3 PWM ‖

Ȃ 

18-3 PWM ‖  

ᴆ  PWM ‖  

CHxVAL < CHxCOMVAL_ADD 

Ò CARL 

PWM 0 
̂CARL + 0x0001̃ +  

̂CHxVAL ï CHxCOMVAL_ADD̃ 

PWM 1 ̂CHxCOMVAL_ADD ï CHxVAL̃ 

CHxCOMVAL_ADD < CHxVAL 

Ò CARL 

PWM 0 ̂CHxVAL - CHxCOMVAL_ADD̃ 

PWM 1 
̂CARL + 0x0001̃ + 

̂CHxCOMVAL_ADD ï CHxVAL̃ 

̂CHxVAL = CHxCOMVAL_ADD Ò 

CARL̃  

̂CHxVAL > CARL 

> CHxCOMVAL_ADD̃ 

PWM 0̂ ҉ ̃ 

 

PWM 1̂ Ҋ ̃ 

100% 

PWM 0̂ Ҋ ̃

 

PWM 1̂ ҉ ̃ 

0% 

CHxCOMVAL_ADD > CARL > 

CHxVAL 

PWM 0̂ ҉ ̃ 

 

PWM 1̂ Ҋ ̃ 

0% 

PWM 0̂ Ҋ ̃

 

PWM 1̂ ҉ ̃ 

100% 

̂CHxVAL>CARL̃ғ 

̂CHxCOMVAL_ADD > CARL̃ 
- CHx_O ₮Ḡ  

⌠CHxVAL̆CHxIFᵝ 1ғ CHxIE=1 x֟ Ҭ ̆ CHxDEN=1̆ ↕

֟ DMA Ȃ ⌠CHxCOMVAL_ADD̆CHxCOMADDIFβ 1̂ Ҭ

ᵝ PWM ̆CHxCPWMEN=1̃̆ CHxCOMADDIE = 1x ⱴ Ҭ

֟ ̂ Ҭ ֟ ̆ DMA Ȃ̃ 

CHxVAL̆CHxCOMVAL_ADDCARLӊ ῏ ̆ ҹ№ץ ’̔ 

1̃ CHxVAL < CHxCOMVAL_ADD̆CHxVALCHxCOMVAL_ADDṿ׃ԍ0 CARLӊ

Ȃ 
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18-20 x ₮PWM̂ CHxVAL < CHxCOMVAL_ADD̃ 

0

CHxVAL

CARL

OxCPRE 

PWM  MODE 1

Interrupt signal

CHxIF

OxCPRE 

PWM  MODE 0

CHxCOMVAL_

ADD

CHxCOMADDIF

0

CHxVAL

Interrupt signal

CHxCOMVAL_

ADD=CARL

OxCPRE 

PWM  MODE 1

CHxIF

OxCPRE 

PWM  MODE 0

CHxCOMADDIF

CHxVAL=0

CARL

CHxCOMVAL_

ADD

OxCPRE 

PWM  MODE 1

Interrupt signal

CHxIF

OxCPRE 
PWM  MODE 0

CHxCOMADDIF

 

2̃ CHxVAL = CHxCOMVAL_ADD, CHxVALCHxCOMVAL_ADDṿ׃ԍ0 CARLӊ

Ȃ 

18-21 x ₮PWM̂ CHxVAL = CHxCOMVAL_ADD̃ 

0

CHxVAL =
CHxCOMVAL_ADD

CARL

Constant ľ0Ŀ

Constant Ņ1ņ
OxCPRE 

PWM  MODE 1

Interrupt signal

CHxIF

OxCPRE 

PWM  MODE 0

CHxCOMADDIF

CARL

Constant ľ0Ŀ

Constant Ņ1ņ

OxCPRE 

PWM  MODE 1

Interrupt signal

CHxIF

OxCPRE 

PWM  MODE 0

CHxCOMADDIF

CHxVAL =
CHxCOMVAL_ADD 

= 0

Constant ľ0Ŀ

CHxVAL=
CHxCOMVAL_ADD = 

CARL

Constant ľ1Ŀ

0

OxCPRE 

PWM  MODE 1

Interrupt signal

CHxIF

OxCPRE 

PWM  MODE 0

CHxCOMADDIF  

3̃ CHxVAL > CHxCOMVAL_ADD, CHxVALCHxCOMVAL_ADDṿ׃ԍ0 CARLӊ

Ȃ 
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18-22. x ₮PWM̂ CHxVAL > CHxCOMVAL_ADD̃ 

CHxVAL

CARL

CHxCOMVAL_ADD = 0

OxCPRE 

PWM  MODE 1

Interrupt signal

CHxIF

OxCPRE 

PWM  MODE 0

CHxCOMADDIF

0

CARL

CHxVAL

CHxCOMVAL_ADD

OxCPRE 

PWM  MODE 1

Interrupt signal

CHxIF

OxCPRE 

PWM  MODE 0

CHxCOMADDIF

0

CHxVAL = CARL

CHxCOMVAL_ADD

OxCPRE 

PWM  MODE 1

Interrupt signal

CHxIF

OxCPRE 

PWM  MODE 0

CHxCOMADDIF

 

4̃ CHxVALCHxCOMVAL_ADDṿ ԍCARLȂ 

18-23. x ₮PWM̂ CHxVALCHxCOMVAL_ADD > CARL̃ 

CHxVAL

CARL

CHxCOMVAL_ADD

OxCPRE 

PWM  MODE 1

Interrupt signal

CHxIF

OxCPRE 

PWM  MODE 0

CHxCOMADDIF

0

CHxVAL

CARL

CHxCOMVAL_ADD

OxCPRE 

PWM  MODE 1

Interrupt signal

CHxIF

OxCPRE 

PWM  MODE 0

CHxCOMADDIF  

PWM Ҍḱ ḱ PWMḤ Ȃ 18-24. x ₮PWM

CHxCOMVAL_ADDṿ PWM ₮ Ҭ Ȃ 

֓ ’ Ҋ ̆ CHxCOMVAL_ADD Ԋ ᴆ ץ Ҋ ѿ ҩ

̂CHxCOMVAL_ADDṿ ⌠ CHxVALṿӊ Ώ῀̆ғCHxCOMVAL_ADDṿ ԍ

ԍCHxVALṿ̃Ȃ 
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18-24. x ₮PWM CHxCOMVAL_ADDṿ  

CHxVAL

0

CARL

CHxCOMVAL_ADD match

OxCPRE 

PWM  MODE 1

Interrupt signal

CHxIF

OxCPRE 
PWM  MODE 0

CHxCOMADDIF

next counter 

period

next counter 

period

 

ҩ ҹ PWM ̆ ҹץ x ѿҩẒ ̂ ԍῒ

Ȃ̃ ֟ PWM └Ḥ ̆ ҹ ’Ҋ̆

Ҍ ץ̆ ֟ ȂCHxVAL ṿ PWM ‖ ԍ Ẓ Ȃ 

18-25. PWM Ҋ ₮ 

0

CARL

O0CPRE

CH0VAL

CH1VAL

CH0COMVAL_ADD

CH2COMVAL_ADD

CH2VAL

CH1COMVAL_ADD

CH3COMVAL_ADD

CH3VAL

O1CPRE

O2CPRE

O3CPRE

PWM Mode 1

 

₮ ‖  

Ԋᴆ ̆CHx_Ôx=0..3̃ ₮ CHxCOMCTL[2:0]̂x=0..3̃ᵝ ̆

CHxOMPSEL[1:0]̂x=0..3̃ᵝ̆ CHx_Ôx=0..3̃ ₮Ḥ ‖Ȃ 

Ԋᴆ C̆HxOMPSEL[1:0]̂x=0..3̃ ԍ OxCPREḤ ₮̂ ꜚCHx_Õ̔  

Â CHxOMPSEL = 2ôb00̆OxCPREḤ CHxCOMCTL[2:0]ᵝ ₮̕ 

Â CHxOMPSEL = 2ôb01̆ ҉ ̆ Ԋᴆ ̆OxCPREḤ ₮ѿ

ҩ ‖̆ғ ‖ ҹѿҩCK_TIMER ̕ 

Â CHxOMPSEL = 2ôb10̆ Ҋ ̆ Ԋᴆ ̆OxCPREḤ ₮ѿ
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ҩ ‖̆ғ ‖ ҹѿҩCK_TIMER ̕ 

Â CHxOMPSEL = 2ôb11̆ ҉ Ҋ ̆ Ԋᴆ ̆OxCPRE

Ḥ ₮ѿҩ ‖̆ғ ‖ ҹѿҩCK_TIMER ̕ 

18-26. ҊCHx_O₮ ‖̂CHxOMPSELŬ2ôb00̃ 

0

CARL

CHxVAL

CHxCOMVAL

_ADD

OxCPRE

CHxOMPSEL=2bô01

CHxOMPSEL=2bô10

CHxOMPSEL=2bô11

 

18-27. Ҭ ҊCHx_O₮ ‖̂CHxOMPSELŬ2ôb00̃ 

0

CARL

CHxVAL

CHxCOMVAL

_ADD

OxCPRE

CHxOMPSEL=2bô01

CHxOMPSEL=2bô10

CHxOMPSEL=2bô11

 

₮‰ Ḥ  

18-14. ₮ ̂ MCHxMSEL = 2ô00̆x=0,1,2,3̃ 18-16. ₮

̂ MCHxMSEL = 2ô11ԑ ₮̆x=0,1,2,3̃ ̆ TIMERxԍ ₮

Ҋ̆ ₮Ḥ ӊ╠ ֟ ѿҩҬ Ḥ ̆ OxCPREMOxCPREḤ ̂ x ῒ

ԑ ₮ Ḥ Ȃ̃ 

OxCPREMOxCPREḤ ₮ⱳ ̆ CHxCOMCTLᵝ ӈOxCPRE

Ḥ ̆ MCHxCOMCTLᵝ ӈMOxCPREḤ Ȃ 
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Ҋ ץ OxCPREҹᶛ ̆ CHxCOMCTL=0x00ץḠ ̕

CHxCOMCTL=0x01ץ OxCPREḤ ҹ ̕ CHxCOMCTL=0x02ץ

OxCPREḤ ҹᵞ ̕ CHxCOMCTL=0x03̆ ṿ TIMERx_CHxCV

ṿ ̆ ץ ₮Ḥ Ȃ 

PWM 0 PWM 1 OxCPRE ѿ ₮ ̆ CHxCOMCTLᵝ ᵝ0x06

0x07ץ PWM 0/PWM 1Ȃ ֓ Ҭ̆ ṿ TIMERx_CHxCV

ṿ ῏ ץ ŎxCPREḤ ῒ Ȃΐᵣ ̆ ᵝȂ 

CHxCOMCTL =0x040x05ץ OxCPREḤ └ ₮ⱳ Ȃ ₮ Ḥ

ᴆ ҹ ̆ Ҍᶭ ԍTIMERx_CHxCVṿ ṿӊ

Ȃ 

CHxCOMCEN=1̆ ETI Ḥ ֟ ETIFEḤ ҹ ̆OxCPRE

└ҹᵞ Ȃ Ҋѿ Ԋᴆ⌠ ̆OxCPREḤ ᴪ ⌠ Ȃ 

₮ԑ PWM 

CHx_O MCHx_O ₮ΐ ҈ ’̔ 

Â MCHxMSEL=2Ωb00̔MCHx_O₮ ԍCHx_O₮Ȃ 

Â MCHxMSEL=2Ωb01̔MCHx_O₮ҍCHx_O₮ ̆ғMCHx_O ₮Ҍ

CHxMOMCTLᵝ Ȃ 

Â MCHxMSEL=2Ωb11̔MCHx_O₮ҍCHx_O₮ԑ ̆ғMCHx_O ₮Ҍ

CHxMOMCTLᵝ Ȃ 

CHx_OMCHx_O₮ԑ ̆ ңҩḤ Ҍ ȂTIMERx4 ̆ 4

ΐ ⱳ Ȃԑ Ḥ CHx_OMCHx_O ѿ ‗ T̔IMERx_CHCTL2

Ҭ CHxENMCHxENβ̆ TIMERx_CCHPҬ TIMERx_CTL1Ҭ

POENȁROSȁIOSȁISOxISOxNβ̂ CHx_OMCHx_Oΐ Ҭ

ⱳ ̆ 18-4. └ ԑ ₮ (MCHxMSEL =2ôb11)Ȃ̃ ₮

TIMERx_CHCTL2Ҭ CHxPMCHxPβ ‗ Ȃ 

18-4. └ ԑ ₮ (MCHxMSEL =2ôb11) 

ԑ  ₮  

POEN ROS IOS CHxEN MCHxEN CHx_O MCHx_O 

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/MCHx_O = LOW 
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ԑ  ₮  

POEN ROS IOS CHxEN MCHxEN CHx_O MCHx_O 

CHx_O/MCHx_O ₮  

1 
CHx_O = LOW 

CHx_O ₮  

MCHx_O=OxCPREˋ

(4)MCHxP 

MCHx_O ₮ᶏ  

1 

0 
CHx_O=OxCPREξCHxP 

CHx_O ₮ᶏ  

MCHx_O = LOW 

MCHx_O ₮ . 

1 
CHx_O=OxCPREξCHxP 

CHx_O ₮ᶏ  

MCHx_O=(!OxCPRE) (5)ξ

MCHxP 

MCHx_O ₮ᶏ  

1 

0 

0 
CHx_O = CHxP 

CHx_O ₮  

MCHx_O = MCHxP 

MCHx_O ₮  

1 
CHx_O = CHxP 

CHx_O ₮ᶏ  

MCHx_O=OxCPREξ

MCHxP 

MCHx_O ₮ᶏ  

1 

0 
CHx_O=OxCPREξCHxP 

CHx_O ₮ᶏ  

MCHx_O = MCHxP 

MCHx_O ₮ᶏ  

1 
CHx_O=OxCPREξCHxP 

CHx_O ₮ᶏ  

MCHx_O=(!OxCPRE)ξ

MCHxP 

MCHx_O ₮ᶏ  

̔ 

̂1̃ ₮ C̔Hx_O / CHx_ON ₮ҍ ̆ GPIO҉Ҋ └̆

҉Ҋ ҹ ̕ 

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

̂3̃ Ҭ Ȃ 

̂4̃ ξ̔ ᵬ̕ 

̂5̃ (!OxCPRE)̔ OxCPREḤ ԑ Ḥ Ȃ 

ԑ PWM ῀  

MCHxMSEL=2Ωb11̆CHxENMCHxENҹ 1Ωb1̆ POEN=1̆ ᶏץ

῀ⱳ ȂDTCFGβ ӈԅ ̆ Ȃ

ԑ Ḡ (TIMERx_CCHP)Ȃ 

῀̆ Ḡԅ ԑ ң Ḥ Ҍᴪ Ȃ 

PWM0 ̆ x ̂TIMERx =TIMERx_CHxCṼ̆ OxCPRE Ȃ

18-28. ԑ ₮Ҭ A ̆CHx_OḤ ῤҹᵞ ̆

⌠ ҹ ̆ MCHx_OḤ ┴ ҹᵞ Ȃ ̆ B ̆ Ῥ

̂TIMERx =TIMERx_CHxCṼ̆OxCPREḤ 0̆CHx_OḤ ̆

MCHx_OḤ ῤׅ ᵞ ̆ ҹ Ȃ 

ᴪ ѿ֓ Ԋᴆ ̆ᶛ ̔ 

ԍ ԍCHx_OḤ C̆Hx_OḤ ѿ ҹ ṿȂ̂ 18-28. 
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ԑ ₮ ̃ 

18-28. ԑ ₮ 

0

CHxVAL

CAR

CxOPRE

CHx_O

MCHx_O

Deadtime

Corner case  Deadtime >   pulse width 

CHx_O

MCHx_O

Deadtime

Pulse width

Deadtime

A B

 

CHx_OMCHx_O ΐץ ̆ΐᵣ ῀ Ҭ ⱳ

Ȃ 

TIMERx_CTL2Ҭ DTIENCHx̂x = 0..3̃ᵝ̆

῀ⱳ └Ȃ DTIENCHx̂x = 0..3̃ᵝҹľ0Ŀ ̆ CHx_OMCHx_O

Ҍᴪ ῀ Ȃ 

Ҭ  

ᶏ Ҭ ⱳ ̆CHx_OMCHx_OḤ ₮ Ҋᵝץ └̔TIMERx_CCHP

POENȁIOSROSβ ̆TIMERx_CTL1ISOxISOxNβȂ 

MCHxMSEL = 2ôb11̂MCHx_O ₮Ҍᶏ CHxMOMCTLβ ̃ ̆MCHx_O₮

ҍCHx_O₮ԑ Ȃ ’Ҋ̆CHx_OMCHx_OḤ Ҍ ҹ ȂҬ

Ԋᴆ ῒזԊᴆȂ Ҭ Ԋᴆ ̆ ӊ ̆ ₮ ץ

̂ ̃ └ ₮ȂҬ ⱳ TIMERx_CCHPҬ BRKENβ 1 ᶏ

ȂҬ ῀ TIMERx_CCHPҬ BRKPβ Ȃ 

Ҭ Ԋᴆ ȂҬ ⱳ ץ ң Ԋᴆ ̔ 

Â Ḥ ̔ BRKINx(x=0..3) ῀̆ ̕ 

Â ῤ Ḥ ̔ ̂ᶛ ̔ RCUҬ CKM HXTAL ᵟԊᴆ̆LVD

Ԋᴆ̆Cortex®-M33 Ԋᴆ SRAM ECC Ԋᴆ̃ ҉ Ԋᴆ̂

TRIGSELҬ ̆ BRKIN0 ῀̃Ȃ 

Ҭ ԊᴆӞ ץ ᴆ ᵝTIMERx_SWEVG Ҭ BRKGᵝ֟ Ȃ 
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18-29 Ҭ ⱳ  

BRK0F

Digital

Filter

BRK0EN

1

0

BRK0P

BRKIN0

...

BRK3F

Digital

Filter

BRK3EN

1

0

BRK3P

BRKIN3

1

0

BRKP

BRKEN

BRKG

Output 

Logic

CKM clock monitor

LVD_LOCK event

 LOCKUP_LOCK event

SRAM ECC error event

 

18-29 Ҭ ⱳ Ҭ BRKINx(x=0..3)׆ץ TRIGSEL GPIO

TIMER ῀ ̂SYSCFG_TIMERINSEL̃Ȃ 

MCHxMSEL = 2ôb11ғ Ҭ Ԋᴆ P̆OENβ ѿ̆ POENβҹ 0̆CHx_O

MCHx_O ₮ TIMERx_CTL1Ҭ ISOxβ ISOxNβ Ȃ IOS=0̆

₮ᶏ ̆ ↕ ₮ᶏ ׅ ҹ Ȃ ᾢ ԑ ₮ҹ ᵝ ̆

Ḃץ̆ ѿҩ ꜚ ₮̆ ₮ ISOxISOxNβ Ȃ 

Ҭ Ԋᴆ ̆TIMERx_INTFBRKIFβ 1Ȃ BRKIE=1̆Ҭ ֟ Ȃ 

18-30. Ҭ ῀̂ ̃ ̆ ₮Ḥ ҹ 

OxCPRE

CHx_O

MCHx_O

BRKIN

CHx_O

MCHx_O

CHx_O

MCHx_O

= ISOx

= ISOxN

= ISOx

= ISOxN

CHxEN: 1  MCHxEN: 1

CHxP   : 0  MCHxP  : 0

ISOx = ~ISOxN 

CHxEN: 1  MCHxEN: 0

CHxP: 0    MCHxP   : 0

ISOx = ~ISOxN 

CHxEN: 1  MCHxEN: 0

CHxP  : 0   MCHxP  : 0

ISOx = ISOxN 

 

CHx_OMCHx_O ΐץ Ҭ ⱳ ̆ ῀ Ҭ ⱳ Ȃ 

TIMERx_CTL2Ҭ BEKENCHx̂x = 0..3̃ᵝ̆ Ҭ ⱳ

└Ȃ BEKENCHx̂x = 0..3̃ᵝҹľ0Ŀғ Ҭ Ԋᴆ ̆
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CHx_OMCHx_O₮Ḡ Ҍ Ȃ 

῀ Ҭ ⱳ  

CHx_O MCHx_Oΐ ῀ Ҭ ⱳ ̆ᾛ ΐ

Ҭ ⱳ Ȃ ⱳ Ҭ̆CHx_O MCHx_O ҉ TIMERx_FCCHPŷy = 0..3̃

Ҭ IOSᵝȁROSᵝ DTCFG[7:0] └Ȃ 

TIMERx_FCCHPy(y=0..3) Ҭ FCCHPyENᵝ̆ ץ

῀ Ҭ ⱳ └̔ FCCHPyEN=0 ̆TIMERx_CCHP Ҭ ROSȁ

IOS DTCFG[7:0] ̕ FCCHPyEN=1 ̆TIMERx_FCCHPy Ҭ ROSȁIOS

DTCFG[7:0] ̆ᶏ ῀ Ҭ ⱳ Ȃ 

֜  

֜ ⱳ ᶏ TIMERx_CH0TIMERx_CH1 CI0FE0CI1FE1֜Ḥ

ԑᵬ ֟ ṿȂ ҩ ῀ ̆DIRβᴪ Ȃ ῀ ץ

CI0FE0̆ ץ CI1FE1̆ ץ CI0FE0CI1FE1̆ SMC=0x01̆0x02

0x03 ᶏ Ȃ └ 18-5. Ҍ Ҋ

Ȃ ֜ ץ ᵬѿҩ ̆ ᴪ 0 ꜚⱴ

ṿӊ Ȃ ̆ ╠ TIMERx_CARȂ 

18-5. Ҍ Ҋ  

  
CI0FE0 CI1FE1 

҉  Ҋ  ҉  Ҋ  

֜ 0 

SMC[2:0]=3ôb001 

CI1FE1=1 Ҋ ҉ - - 

CI1FE1=0 ҉ Ҋ - - 

֜ 1 

SMC [2:0]=3ôb010 

CI0FE0=1 - - ҉ Ҋ 

CI0FE0=0 - - Ҋ ҉ 

֜ 2 

SMC [2:0]=3ôb011 

CI1FE1=1 Ҋ ҉ X X 

CI1FE1=0 ҉ Ҋ X X 

CI0FE0=1 X X ҉ Ҋ 

CI0FE0=0 X X Ҋ ҉ 

:"-" " "̕"X" Ҍ Ȃ"0" ᵞ ̆"1" Ȃ 



                                                            GD32E502xxΎ 

319 
 

18-31. ֜ 2ғCI0FE0Ҍ ҹ 

  

CI0FE0

CI1FE1

 
CNT_REG

         

2120 22 23 24 25 24 23 22 21 20 19

TIMERx_CAR 99

 

18-32. ֜ 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 18-33. 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-ITIx̆TIMER_in TIMER_out ץ

ѿ ȂTIMER_out ITIxḤ ₮PWM ̆ ꜚBLDC ̆ └BLDC

Ȃ T̆IMER_in TIMER_out ԅѿҩ ̆ ץ

Ȃ 

TIMER_in ΐ ῀ ⱳ ̆ ץ ץ L0 Ȃ 

TIMER_out ΐ ԑ ₮ ῀ⱳ ̆ ץ ץ Ȃ 

̆ ץ TRIGSEL ̆ ԑ ̆ᶛ ̔ 

TIMER_in (TIMER0) -> TIMER_out (TIMER7 ITI0) 

TIMER_in (TIMER1) -> TIMER_out (TIMER0 ITI1) 

ԑ ̆ BLDC Ӟ ̆ ױ ץ ԅȂ
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῏Ҋץ ̔ 

Â TI0S̆ᶏ ⱳ Ȃ҈ ῀Ḥ ᴋᵥѿ ̆CI0ᴪ ̆CH0VAL

ᴪ ╠ṿȂ 

Â CCUCCCSĔᶏ ITIx ⌠ ⱳ Ȃ 

Â PWM Ȃ 

18-33. ᴰ BLDC └Ҭ 

TIMER_in

῀

GPIO

TIMER_out

₮PWM

CPU
Core

ᴰ
ᵝ Ḥ

ꜚ

MCU

BLDC 
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18-34. ңҩ ӊ ᴰ  

CH0VAL

Counter

CI0(OXR)

CH0_INPUT

CH1_INPUT

CH2_INPUT

CH0_O

MCH0_O

CH1_O

MCH1_O

CH2_O

MCH2_O

Va

Va

Vb

Vb

Vc

Vc

/  L0  TIMER_in ᵬ ῀

 TIMER_out ᵬ ₮ ( PWM)

 

Һ-׆  

TIMERx Ҋ ̆ ᵝ ̆ Ả Ԋᴆ ̆ ץ

TIMERx_SMCFGҬ SMC [2:0]֓ Ȃ ֓ ῀ ץ

TIMERx_SMCFGҬ TRGS [3:0]Ȃ 

׆ .18-6 ᶛ ↓  

    №  

↓ҽ 

SMC[2:0] 

3'b100̂ ᵝ ̃ 

3'b101̂ Ả ̃ 

3'b110̂Ԋᴆ ̃ 

TRGS[3:0] 

0000̔ITI0 

0001̔ITI1 

0010̔ITI2 

0011̔ITI3 

0100̔CI0F_ED 

0101̔CI0FE0 

0110̔CI1FE1 

CI0FE0

CI1FE1 ̆

CHxP MCHxP

Ȃ 

ETIFP

̂

῀ETĨ̆ ETP

 

ITIx̆

№ Ҍ  

CIx/ MCIx̆

CHxCAPFLT

̆№ Ҍ  

ETIFP̆

№ Ҍ  
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    №  

0111̔ETIFP(1) 

1000̔CI2FE2 

1001̔CI3FE3 

1010̔MCI0FEM0 

1011̔MCI1FEM1 

1100̔MCI2FEM2 

1101̔MCI3FEM3 

ᶛ1 

ᵝ  

῀҉ ̆

 

TRGIS[2:0]=3ôb000 

ITI0ҹ  

ITI0̆

Ҍ  

ITI0̆

№ Ҍ  

18-35. 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 ̂ ̃

[MCH0P=0,CH0P=0] 

CI0FE0Ҍ ̆ ҉

 

ҩᶛ Ҭ

 

18-36. Ả Ҋ └  

  

TIMER_CK

CNT_REG 94 95 96 97

ETI

TRGIF

ETIFP

 

ᶛ3 

Ԋᴆ  

῀ ҉

 

TRGIS[2:0]=3ôb111 

ETIFҹ  

ETP = 0

 

ETPSC = 1̆2№  

ETFC = 0̆  
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    №  

18-37. Ԋᴆ Ҋ └  

  

TIMER_CK

CNT_REG 5E 5F 60 61

ETI

TRGIF

ETIFP

 

(1) ETI ׆ TIMER_ETIx(x=0..2) Ҭᴋ ѿҩ̆ ҩ ̂TIMER0/7/19/20̃ ᶏ

1ҩ̆ΐᵣ TIMER͂ ̂SYSCFG_TIMERINSELȂ̃ 

‖  

‖ ҍ ̆ TIMERx_CTL0SPMβ 1̆ ᶏ ‖

Ȃ SPM 1̆ Ҋ Ԋᴆ⌠ Ả Ȃҹԅ ⌠ ‖ ̆ ץ

CHxCOMCTL/ MCHxCOMCTLTIMERxҹPWM Ȃ 

ѿ ‖ Ҋ̆ TIMERx_CTL0 ᶏ ᵝ

CEN=1ᶏ Ȃ Ḥ ᴆΏCEN=1 ֟ץ ѿҩ ‖̆ CENβ ѿ

Ḡ ҹ1 ⌠ Ԋᴆ CENβ ᴆΏ0Ȃ CENβ ᴆ 0̆ Ả

ᵬ̆ ṿ Ḡ Ȃ 

‖ Ҋ̆ ᴪ CENβ 1̆ ᶏ Ȃ ̆ ṿ

TIMERx_CHxCVṿ ᶭ ѿ֓ Ȃ ‖ Ҋ̆ ҉ ֟

ӊ ̆OxCPRE/ MOxCPREḤ └ ҹҍ ̆ᵖ

Ҍ Ȃ 

‖ Ӟ ԍ PWM ̂CHxCPWMEN = 1Ωb1 CHxMS[2:0] = 3Ωb000̃ 

18-38. ‖ ̆TIMERx_CHxCV = 0x04 TIMERx_CAR=0x99 

 

 

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 ῤץ ̆ ѿҩ ᵬ Һ ѿҩ ᵬ ׆

Ȃ 18-39. 0Һ/׆ ᶛ ԅѿ֓Һ׆ ᶛ Ȃ 

18-39. 0Һ/׆ ᶛ  

TIMER0TIMER 7

ⅎ
Ӏ

┼

ITI0

ITI1

CI0F_ED

CI0FE0

CI1FE1

ETIFP

TRGS

TIMER 1

ⅎ
Ӏ

┼

TRGO

TIMER 19

ⅎ
Ӏ

┼

ITI2

ITI3

TRGO

TIMER 20

ⅎ
Ӏ

┼

TRGO

TRG

MUX

CI2FE2

CI3FE3

MCI0FEM0

MCI1FEM1

MCI2FEM2

MCI3FEM3

TRGO

 

ῒזԑ ᶛ ̔ 

Â 1ᵬҹ 0 №  

18-39. 0 Һ/׆ ᶛ 1ҹ 0 № ̆

Ҋ̔ 

1. 1ҹҺ ̆ ῒ Ԋᴆ̂ UPẼҹ ₮̂ TIMER1_CTL1

MMC=3ôb010Ȃ̃ 1 ₮֟ Ԋᴆ ̆ ₮ѿҩ Ḥ ̕ 

2. 1 ̂TIMER1_CAR ̃̕  

3. 0 ῀ ҹ 1̂ TIMERx_SMCFGTRGS=3ôb010̃̕  

4. 0 0̂ TIMERx_SMCFGSMC=3ôb111̃̕  

5. Ώ1⌠CENβ ꜚ 0̂ TIMER0_CTL0̃̕  

6. Ώ1⌠CENβ ꜚ 1̂ TIMER1_CTL0 Ȃ̃ 

Â 1 ᶏ Ḥ ꜚ 0 

1 ᶏ Ḥ ꜚ 0̆ 18-40. 1 ᶏ Ḥ 0Ȃ

1ᶏ Ḥ ₮ ̆ 0 № ῤ ׆ ╠ṿ Ȃ 

0 ⌠ Ḥ ̆ CENβ 1̆ ⌠ 0Ȃңҩ

TIMER_CK № 3№ ̂fCNT_CLK = fTIMER_CK/3̃Ȃ Ҋ  ̔

1. 1ҹҺ ̆ ᶏ Ḥ ᵬҹ ₮̂ TIMER1_CTL1

MMC=3ôb001̃̕  

2. 0 ῀ 1̂ TIMERx_SMCFGTRGS=3ôb010̃̕ 
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3. 0 Ԋᴆ ̂ TIMERx_SMCFGSMC=3ôb110̃̕  

4. Ώ1⌠CEN 1̂ TIMER1_CTL0 Ȃ̃ 

18-40. 1 ᶏ Ḥ 0 

TIMER_CK

CNT_REG

CNT_REG

CEN

61 62 63

11 12 13

TRGIF

14

TIMER1

TIMER0

 

Â ᶏ ѿҩ ңҩ  

1 ᶏ Ḥ 0 ̆ 1 CI0͂ Ḥ ҉

1Ȃҹԅ Ḡңҩ ̆ 1 Һ/׆ Ȃ Ҋ̔ 

1. 1 ᵬ ׆ CI0 ῀CI0F_ED̂ TIMER1_SMCFG

TRGS=3ôb100̃̕  

2. 1 ᵬ Ԋᴆ ̂ TIMER1_SMCFG SMC=3ôb110̃̕  

3. ΏMSM=1̂TIMER1_SMCFG ̃ 1 ᵬ Һ/׆ ̕ 

4. 0 ῀ 1̂ TIMERx_SMCFGTRGS=3ôb010̃̕ 

5. 0 ᵬ Ԋᴆ ̂ TIMER0_SMCFGSMC=3ôb110Ȃ̃ 

1 CI0Ḥ ֟ ҉ ң̆ҩ ῤ Ҋ ԋ̆

TRGIFᵝ 1Ȃ 

18-41. 1 CI0͂ 0 1 

TIMER_CK

CNT_REG

CNT_REG

CI0

00 01

CEN

02 03

00 01 02 03

CNT_CK

TRGIF

CEN

TRGIF

TIMER1

TIMER0
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DMA  

DMA DMA Ȃ ңҩ DMA ῏

T̔IMERx_DMACFGTIMERx_DMATBȂ ᶏ DMA ῤ̆ Ҭ Ԋᴆ ץ

֟ DMA Ȃ Ҭ Ԋᴆ ̆TIMERxᴪ DMA ȂDMA M2P ̆

PADDRTIMERx_DMATB D̆MA ᴪ TIMERx_DMATBȂ ҉̆

TIMERx_DMATB ѿҩ ‖̆ ᴪ TIMERx_DMATB⌠ѿҩῤ ̆

ҩῤ TIMERx_DMACFGҬ DMATA Ȃ TIMERx_DMACFG

DMATCβ ṿҹ 0̆ 1 ᴰ ̆ 1ҩDMA ץ Ȃ

TIMERx_DMACFGDMATCβ ṿҌҹ 1̆ ᶛ ῒṿҹ 3̆ 4 ᴰ ̆

Ῥ 3 DMA Ȃ 3 Ҋ̆DMA TIMERx_DMATB

ᴪ ⌠ DMATA+0x4ȁDMATA+0x8ȁDMATA+0xC Ȃ ӊ̆ ѿ

DMAῤ Ҭ ̆ ᴪ ̂DMATC+1̃ Ȃ 

Ῥ 1 DMA Ԋᴆ̆TIMERxᴪ ҉ Ȃ 

 

CortexÈ-M33ῤ Ả ̆DBG_CTL Ҭ TIMERx_HOLDᵝ 1 ̆ Ả

Ȃ 
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18.1.5. TIMERx ̂x=0, 7, 19, 20) 

TIMER0 ̔0x4001 2C00 

TIMER7 ̔0x4001 3400 

TIMER19 ̔0x4001 5000 

TIMER20 ̔0x4001 5400 

└ 0(TIMERx_CTL0)  

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

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

 rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:10 Ḡ  Ḡ ᵝṿȂ 

9:8 CKDIV[1:0] №  

ᴆ CKDIV̆ (CK_TIMER) ҍ

(DTS)ӊ № Ȃ 

00̔fDTS= fCK_TIMER 

01̔fDTS= fCK_TIMER /2 

10̔fDTS= fCK_TIMER /4 

11̔Ḡ  

7 ARSE ꜚ ᶏ  

0̔ TIMERx_CAR  

1̔ᶏ TIMERx_CAR  

6:5 CAM[1:0]  

00̔ Ҭ ̂ ̃ȂDIRᵝ ԅ   

01̔Ҭ Ҋ 1 Ȃ Ҭ ̆ ₮

̂TIMERx_CHCTL0 Ҭ CHxMS=00̃̆ Ҋ ̆CHxFᵝ

1 

10̔Ҭ ҉ 1 Ȃ Ҭ ̆ ₮

̂TIMERx_CHCTL0 Ҭ CHxMS=00̃̆ ҉ ̆CHxFᵝ

1 

11̔Ҭ ҉Ҋ 1 Ȃ Ҭ ̆ ₮
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̂TIMERx_CHCTL0 Ҭ CHxMS=00̃̆ ҉ Ҋ ̆CHxFᵝ

ᴪ 1 

ᶏ ץ ̆ ᵝҌ ׆ 0x00℗ ⌠ 0x00Ȃ 

4 DIR  

0̔ ҉  

1̔ Ҋ  

ҹҬ ̆ ᵝҹ Ȃ 

3 SPM ‖  

0̔ Ԋᴆ ̆  

1̔ Ҋѿ Ԋᴆ ̆ Ả  

2 UPS  

ᴆ ᵝ̆ Ԋᴆ Ȃ 

ҊԊᴆץ0̔ ᴪ֟ Ҭ DMA ̔ 

ï UPGᵝ 1 

ï ₮/Ҋ  

ï ᵝ ֟  

1̔Ҋ↓Ԋᴆᴪ֟ Ҭ DMA ̔ 

ï ₮/Ҋ  

1 UPDIS  

ᵝ ᶏ Ԋᴆ ֟ Ȃ 

0̔ Ԋᴆᶏ Ȃ Ԋᴆ ̆ ῀ ṿ̆ץҊԊ

ᴆ ᴪ֟ Ԋᴆ 

ï UPGᵝ 1 

ï ₮/Ҋ  

ï ᵝ ֟  

1̔ Ԋᴆ Ȃ 

̔ ᵝ 1 ̆ UPGᵝ 1 ᵝ Ҍᴪ֟ Ԋᴆ̆

№ ∆ Ȃ 

0 CEN ᶏ  

0̔  

1̔ ᶏ  

ᴆ CENᵝ 1 ̆ ȁ Ả ᵬȂ 

└ 1(TIMERx_CTL1)  

Ẓ ̔0x04 

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 

ISO3N 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  rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 ISO3N 3 ԑ ₮  

ISO0NᵝȂ 

14 ISO3 3 ₮ 

ISO0ᵝȂ 

13 ISO2N 2 ԑ ₮  

ISO0NᵝȂ 

12 ISO2 2 ₮ 

ISO0ᵝȂ 

11 ISO1N 1 ԑ ₮  

ISO0NᵝȂ 

10 ISO1 1 ₮ 

ISO0ᵝȂ 

9 ISO0N 0 ԑ ₮  

0̔ POEN ᵝ̆MCH0_O ₮ᵞ  

1̔ POEN ᵝ̆MCH0_O ₮  

ᵝ TIMERx_CCHP PROT [1:0]ᵝҹ 00 Ṝ ץ Ȃ 

8 ISO0 0 ₮ 

0̔ POEN ᵝ̆CH0_O ₮ᵞ  

1̔ POEN ᵝ̆CH0_O ₮  

MCH0_O ̆ѿҩ CH0_O ₮ Ȃ ᵝ

TIMERx_CCHP PROT [1:0]ᵝҹ 00 Ṝ ץ Ȃ 

7 TI0S 0 ῀  

0̔ TIMERx_CH0 ᵬҹ 0 ῀ 

1̔ TIMERx_CH0̆CH1 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 
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010̔ ֟ ѿҩ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ UPDIS

UPSᵝ‗  

011̔ 0 ѿ ѿ ⱳ Һ̆ └ ֟ ѿҩTRGO ‖ 

100̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ O0CPRE 

101̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ O1CPRE 

110̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ O2CPRE 

111̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩ TRGOḤ ̆ Ԋᴆ O3CPRE 

3 DMAS DMA  

0̔ / Ԋᴆ ̆ x DMA  

1̔ Ԋᴆ ̆ x DMA  

2 CCUC └ └ 

└ ̂CHxENȁMCHxEN CHxCOMCTLᵝ̃ᶏ

̂CCSE=1̃̆ ֓ └ Ҋ̔ 

0̔CMTGᵝ 1  

1̔ CMTGᵝ 1 ⌠ TRIGI҉ ̆  

ԑ ₮ ̆ ᵝ Ȃ 

1 Ḡ  Ḡ ᵝṿȂ 

0 CCSE └ ᶏ  

0̔ CHxENȁMCHxEN CHxCOMCTLᵝ  

1̔ CHxENȁMCHxEN CHxCOMCTLᵝᶏ  

֓ᵝ Ώ῀ԅ̆ Ԋᴆ⌠ ֓ᵝ Ȃ 

ԑ ₮ ̆ ᵝ Ȃ 

׆ (TIMERx_SMCFG)  

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

TRGS[3] Ḡ  

rw  

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 TRGS[3]  

TRGS[2:0] Ȃ 

30:16 Ḡ  Ḡ ᵝṿȂ 

15 ETP  
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ᵝ ETIḤ Ȃ 

0̔ETI ҉  

1̔ETIᵞ Ҋ  

14 SMC1 SMC ѿ №ҹԅᶏ 1 

1̆ ETIFḤ ҉ ᴋ ꜚȂ 

0̔ 1  

1̔ 1ᶏ  

׆ ҹ ᵝ ̆ Ả Ԋᴆ ̆ ׅ ץ ᵬ

1Ȃᵖ TRGS Ҍ ҹ3ôb111Ȃ 

0 1 ̆ ῀ ETIFPȂ 

̔ 0ᶏ SMC[2:0]ᵝ Ȃ 

13:12 ETPSC[1:0] №  

Ḥ ETI Ҍ TIMER_CK 1/4Ȃ ῀

̆ ᶏץ № ᵞ ETIP 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  

4ôb0001 2 

fCK_TIMER 4ôb0010 4 

4ôb0011 8 

4ôb0100 6 
fDTS_CK/2 

4ôb0101 8 

4ôb0110 6 
fDTS_CK/4 

4ôb0111 8 

4ôb1000 6 
fDTS_CK/8 

4ôb1001 8 

4ôb1010 5 

fDTS_CK/16 4ôb1011 6 

4ôb1100 8 

4ôb1101 5 

fDTS_CK/32 4ôb1110 6 

4ôb1111 8 
 

7 MSM Һ-׆  

ᵝ Ȃ TRIGI TRGŎ
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ѿ ̆TRGO Ạ ꜚԊᴆȂ 

0̔Һ׆  

1̔Һ׆ ᶏ  

6:4 TRGS[2:0]  

ᵝ ѿҩḤ ᵬҹ ῀ Ȃ 

0000̔ῤ ῀ 0̂ITI0̃ 

0001̔ῤ ῀ 1̂ITI1̃ 

0010̔ῤ ῀ 2̂ITI2̃ 

0011̔ῤ ῀ 3̂ITI3̃ 

0100̔CI0 ᵝ̂CI0F_ED̃ 

0101̔ 0 ῀̂CI0FE0̃ 

0110̔ 1 ῀̂CI1FE1̃ 

0111̔ ῀̂ETIFP̃ 

1000̔ 2 ῀̂CI2FE2̃ 

1001̔ 3 ῀̂CI3FE3̃ 

1010̔ 0 ῀̂MCI0FEM0̃ 

1011̔ 1 ῀̂MCI1FEM1̃ 

1100̔ 2 ῀̂MCI2FEM2̃ 

1101̔ 3 ῀̂MCI3FEM3̃ 

1110̔Ḡ  

1111̔Ḡ  

׆ ᶏ ֓ᵝҌ Ȃ 

3 Ḡ  Ḡ ᵝṿȂ 

2:0 SMC[2:0] ׆ └ 

000̔῏ ׆ Ȃ CEN=1̆↕ № ῤ ꜚȂ 

001̔ ֜ 0Ȃ CI1FE1 ̆ CI0FE0 ҉/Ҋ

Ȃ 

010̔ ֜ 1Ȃ CI0FE0 ̆ CI1FE1 ҉/Ҋ

Ȃ 

011̔ ֜ 2Ȃ ѿҩḤ ῀ ̆ CI0FE0 CI1FE1

 

҉/Ҋ Ȃ 

100̔ ᵝ Ȃ Ҭ ῀ ҉ ∆ ̆ ғ֟ Ԋ

ᴆȂ 

101̔ Ả Ȃ ῀ҹ ̆ Ȃѿ ῀ ҹᵞ̆

↕ Ả Ȃ 

110̔Ԋᴆ Ȃ ῀ ҉ ꜚȂ 

111̔ 0Ȃ Ҭ ῀ ҉ ꜚ Ȃ 

DMA Ҭ ᶏ (TIMERx_DMAINTEN)  

Ẓ ̔0x0C 
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ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

CH3COM

ADDIE 

CH2COM

ADDIE 

CH1COM

ADDIE 

CH0COM

ADDIE 

MCH3 

DEN 

MCH2 

DEN 

MCH1 

DEN 

MCH0 

DEN 

MCH3IE MCH2IE MCH1IE MCH0IE Ḡ  

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 

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 CH3COMADDIE 3 ⱴ Ҭ ᶏ  

0̔ 3 ⱴ Ҭ  

1̔ᶏ 3 ⱴ Ҭ  

̔ Ҭ ᶏ ᵝֽ ԍ PWM ̂CH3CPWMEN=1̆CH3MS[2:0] = 

3Ωb000 CH3COMCTL=3Ωb110ȁ3Ωb111̃Ȃ 

30 CH2COMADDIE 2 ⱴ Ҭ ᶏ  

0̔ 2 ⱴ Ҭ  

1̔ᶏ 2 ⱴ Ҭ  

̔ Ҭ ᶏ ᵝֽ ԍ PWM ̂CH2CPWMEN=1̆CH2MS[2:0] = 

3Ωb000 CH2COMCTL=3Ωb110ȁ3Ωb111̃Ȃ 

29 CH1COMADDIE 1 ⱴ Ҭ ᶏ  

0̔ 1 ⱴ Ҭ  

1̔ᶏ 1 ⱴ Ҭ  

̔ Ҭ ᶏ ᵝֽ ԍ PWM ̂CH1CPWMEN=1̆CH1MS[2:0] = 

3Ωb000 CH1COMCTL=3Ωb110ȁ3Ωb111̃Ȃ 

28 CH0COMADDIE 0 ⱴ Ҭ ᶏ  

0̔ 0 ⱴ Ҭ  

1̔ᶏ 0 ⱴ Ҭ  

̔ Ҭ ᶏ ᵝֽ ԍ PWM ̂CH0CPWMEN=1̆CH0MS[2:0] = 

3Ωb000 CH0COMCTL=3Ωb110ȁ3Ωb111̃Ȃ 

27 MCH3DEN 3 / DMA ᶏ  

0̔ 3 / DMA  

1̔ᶏ 3 / DMA  

̔ DMAᶏ ᵝֽ ԍ ῀ ₮ ̂ MCH3MSEL[1:0] 

= 2bô00̃Ȃ 

26 MCH2DEN 2 / DMA ᶏ  

0̔ 2 / DMA  

1̔ᶏ 2 / DMA  

̔ DMAᶏ ᵝֽ ԍ ῀ ₮ ̂ MCH2MSEL[1:0] 
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= 2bô00̃Ȃ 

25 MCH1DEN 1 / DMA ᶏ  

0̔ 1 / DMA  

1̔ᶏ 1 / DMA  

̔ DMAᶏ ᵝֽ ԍ ῀ ₮ ̂ MCH1MSEL[1:0] 

= 2bô00̃Ȃ 

24 MCH0DEN 0 / DMA ᶏ  

0̔ 0 / DMA  

1̔ᶏ 0 / DMA  

̔ DMAᶏ ᵝֽ ԍ ῀ ₮ ̂ MCH0MSEL[1:0] 

= 2bô00̃Ȃ 

23 MCH3IE 3 / Ҭ ᶏ  

0̔ 3Ҭ  

1̔ᶏ 3Ҭ  

̔ Ҭ ᶏ ᵝֽ ԍ ῀ ₮ ̂ MCH3MSEL[1:0] 

= 2bô00̃Ȃ 

22 MCH2IE 2 / Ҭ ᶏ  

0̔ 2Ҭ  

1̔ᶏ 2Ҭ  

̔ Ҭ ᶏ ᵝֽ ԍ ῀ ₮ ̂ MCH2MSEL[1:0] 

= 2bô00̃Ȃ 

21 MCH1IE 1 / Ҭ ᶏ  

0̔ 1Ҭ  

1̔ᶏ 1Ҭ  

̔ Ҭ ᶏ ᵝֽ ԍ ῀ ₮ ̂ MCH1MSEL[1:0] 

= 2bô00̃Ȃ 

20 MCH0IE 0 / Ҭ ᶏ  

0̔ 0Ҭ  

1̔ᶏ 0Ҭ  

̔ Ҭ ᶏ ᵝֽ ԍ ῀ ₮ ̂ MCH0MSEL[1:0] 

= 2bô00̃Ȃ 

19:15 Ḡ  Ḡ ᵝṿȂ 

14 TRGDEN DMA ᶏ  

0̔ DMA  

1̔ᶏ DMA  

13 CMTDEN DMA ᶏ  

0̔ DMA  

1̔ᶏ DMA  
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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  

1̔ᶏ 0Ҭ  

0 UPIE Ҭ ᶏ  
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0̔ Ҭ  

1̔ᶏ Ҭ  

Ҭ (TIMERx_INTF)  

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

CH3COM

ADDIF 

CH2COM

ADDIF 

CH1COM

ADDIF 

CH0COM

ADDIF 

MCH3OF MCH2OF MCH1OF MCH0OF MCH3IF MCH2IF MCH1IF MCH0IF Ḡ  

rc_w0 rc_w0 rc_w0 rc_w0 rc_w0 rc_w0 rc_w0 rc_w0 rc_w0 rc_w0 rc_w0 rc_w0  

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 CH3COMADDIF 3 ⱴ Ҭ  

CH0COMADDIF Ȃ 

30 CH2COMADDIF 2 ⱴ Ҭ  

CH0COMADDIF Ȃ 

29 CH1COMADDIF 1 ⱴ Ҭ  

CH0COMADDIF Ȃ 

28 CH0COMADDIF 0 ⱴ Ҭ  

ᴆ 1 ᴆ 0Ȃ 0 ԍ ₮ ̆ ᵝ ѿҩ Ԋᴆ

1Ȃ 

0̔ 0Ҭ  

1̔ 0Ҭ  

̔ ֽ ԍ PWM ̂CH0CPWMEN=1̆CH0MS[2:0] = 3Ωb000

CH0COMCTL=3Ωb110ȁ3Ωb111̃Ȃ 

27 MCH3OF 3 ₮  

MCH0OF Ȃ 

26 MCH2OF 2 ₮  

MCH0OF Ȃ 

25 MCH1OF 1 ₮  

MCH0OF Ȃ 

24 MCH0OF 0 ₮  

0 ҹ ῀ ̆ MCH0IF ᵝ 1 ̆ ԊᴆῬ

̆ ᵝ ץ ᴆ 1Ȃ ᵝ ᴆ 0Ȃ 
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0̔ ₮Ҭ  

1̔ ₮Ҭ  

23 MCH3IF 3 / Ҭ  

MCH0IF Ȃ 

22 MCH2IF 2 / Ҭ  

MCH0IF Ȃ 

21 MCH1IF 1 / Ҭ  

MCH0IF Ȃ 

20 MCH0IF 0 / Ҭ  

ᴆ 1 ᴆ 0Ȃ 0 ԍ ῀ ̆ Ԋᴆ

ᵝ 1̕ 0 ԍ ₮ ̆ ᵝ ѿҩ Ԋᴆ

1Ȃ 

0 ῀ Ҋ ̆ TIMERx_MCH0CV ץ

ᵝȂ 

0̔ 0Ҭ  

1̔ 0Ҭ  

19:13 Ḡ  Ḡ ᵝṿȂ 

12 CH3OF 3 ₮  

CH0OF Ȃ 

11 CH2OF 2 ₮  

CH0OF Ȃ 

10 CH1OF 1 ₮  

CH0OF Ȃ 

9 CH0OF 0 ₮  

0 ҹ ῀ ̆ CH0IF ᵝ 1 ̆ ԊᴆῬ

̆ ᵝ ץ ᴆ 1Ȃ ᵝ ᴆ 0. 

0̔ ₮Ҭ  

1̔ ₮Ҭ  

8 Ḡ  Ḡ ᵝṿȂ 

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 ֽ̆ ῀ ⌠

̆֟ ԊᴆȂ 



                                                            GD32E502xxΎ 

338 
 

0̔ Ԋᴆ֟  

1̔ Ҭ ֟  

5 CMTIF Ҭ  

Ԋᴆ ᵝ ᴆ 1̆ ᵝ ᴆ 0Ȃ 

0̔ Ҭ  

1̔ Ҭ  

4 CH3IF 3 / Ҭ  

CH0IF Ȃ 

3 CH2IF 2 / Ҭ  

CH0IF Ȃ 

2 CH1IF 1 / Ҭ  

CH0IF Ȃ 

1 CH0IF 0 / Ҭ  

ᴆ 1 ᴆ 0Ȃ 0 ῀ Ҋ ̆ Ԋᴆ ᵝ

1̕ 0 ₮ Ҋ ̆ ᵝ ѿҩ Ԋᴆ 1Ȃ 

0 ῀ Ҋ ̆ TIMERx_CH0CV ץ ᵝȂ 

0̔ 0Ҭ  

1̔ 0Ҭ  

0 UPIF Ҭ  

ᵝ ᴋᵥ Ԋᴆ ᴆ 1̆ ᴆ 0Ȃ 

0̔ Ҭ  

1̔ Ҭ  

ᴆԊᴆ֟ (TIMERx_SWEVG)  

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

CH3COM

ADDG 

CH2COM

ADDG 

CH1COM

ADDG 

CH0COM

ADDG 

Ḡ  MCH3G MCH2G MCH1G MCH0G Ḡ  

w w w w  w w w w  

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

Reserved BRKG TRGG CMTG CH3G CH2G CH1G CH0G UPG 

 w w w w w w w w 

 

ᵝ/ᵝ    

31 CH3COMADDG 3 ⱴ Ԋᴆ  

CH0COMADDG Ȃ 
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30 CH2COMADDG 2 ⱴ Ԋᴆ  

CH0COMADDG Ȃ 

29 CH1COMADDG 1 ⱴ Ԋᴆ  

CH0COMADDG Ȃ 

28 CH0COMADDG 0 ⱴ Ԋᴆ  

ᵝ ᴆ 1̆ ԍ 0֟ ѿҩ Ԋᴆ̆ ᴆ ꜚ 0Ȃ ᵝ

1̆CH0COMADDIF ᵝ 1̆ Ҭ DMĂ↕ ₮ Ҭ

Ȃ 

0̔Ҍ֟ 0 ⱴ Ԋᴆ 

1̔ 0 ⱴ Ԋᴆ 

̔ ᵝֽ ԍ PWM ̂CH0CPWMEN=1̆CH0MS[2:0] = 3Ωb000

CH0COMCTL=3Ωb110ȁ3Ωb111̃Ȃ 

27:24 Ḡ  Ḡ ᵝṿȂ 

23 MCH3G 3 Ԋᴆ  

MCH0G Ȃ 

22 MCH2G 2 Ԋᴆ  

MCH0G Ȃ 

21 MCH1G 1 Ԋᴆ  

MCH0G Ȃ 

20 MCH0G 0ԑ Ԋᴆ  

ᵝ ᴆ 1̆ ԍ 0֟ ѿҩ / Ԋᴆ̆ ᴆ ꜚ 0Ȃ

ᵝ 1̆MCH0IF ᵝ 1̆ Ҭ DMĂ↕ ₮

Ҭ DMA Ȃ ̆ 0 ҹ ῀ ̆ ╠ṿ

TIMERx_MCH0CV ̆ MCH0IF ᵝ ҹ 1̆↕ MCH0OF

ᵝ 1Ȃ 

0̔Ҍ֟ 0 Ԋᴆ 

1̔ 0 Ԋᴆ 

19:8 Ḡ  Ḡ ᵝṿȂ 

7 BRKG ֟ Ҭ Ԋᴆ 

ᵝ ᴆ 1̆ ԍ֟ ѿҩҬ Ԋᴆ̆ ᴆ ꜚ 0Ȃ ᵝ 1 ̆

POENᵝ 0ғ BRKIFᵝ 1̆ Ҭ DMĂ↕֟ Ҭ

DMAᴰ Ȃ 

0̔Ҍ֟ Ҭ Ԋᴆ 

1̔֟ Ҭ Ԋᴆ 

6 TRGG Ԋᴆ֟  

ᵝ ᴆ 1̆ ᴆ ꜚ 0Ȃ ᵝ 1̆TIMERx_INTF TRGIF

ᵝ 1̆ Ҭ DMĂ↕֟ Ҭ DMAᴰ Ȃ 

0̔ Ԋᴆ֟  
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1̔֟ Ԋᴆ 

5 CMTG Ԋᴆ  

ᵝ ᴆ 1̆ ᴆ ꜚ 0Ȃ ᵝ 1̆ / └

̂CHxENȁMCHxEN CHxCOMCTLᵝ̃ 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

1̆CH0IF ᵝ 1̆ Ҭ DMĂ↕ ₮ Ҭ

DMA Ȃ ̆ 0 ҹ ῀ ̆ ╠ṿ

TIMERx_CH0CV ̆ CH0IF ᵝ ҹ 1̆↕ CH0OF ᵝ

1Ȃ 

0̔Ҍ֟ 0 Ԋᴆ 

1̔ 0 Ԋᴆ 

0 UPG Ԋᴆ֟  

ᵝ ᴆ 1̆ ᴆ ꜚ 0Ȃ ᵝ 1̆ ԅҬ ҉

̆ 0Ȃ ↕̂ Ҋ ̃ ῀ ꜚ ṿ̆ №

Ȃ 

0̔ Ԋᴆ֟  

1̔֟ Ԋᴆ 

└ 0(TIMERx_CHCTL0)  

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

CH1MS 

[2] 

CH0MS 

[2] 

CH1COM

ADDSEN 

CH0COM

ADDSEN Ḡ  

Ḡ  Ḡ  

rw rw rw rw  

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

CH1COM

CEN 
CH1COMCTL[2:0] 

CH1COM

SEN 
Ḡ  

CH1MS[1:0] 

CH0COM

CEN 
CH0COMCTL[2:0] 

CH0COM

SEN 
Ḡ  

CH0MS[1:0] 

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

₮ ̔ 

ᵝ/ᵝ    

31 CH1MS[2] 1 I/O  

CH1MS[1:0] Ȃ 

30 CH0MS[2] 0 I/O  

CH0MS[1:0] Ȃ 

29 CH1COMADDSEN 1 ⱴ ₮ ᶏ  

CH0COMADDSEN Ȃ 

28 CH0COMADDSEN 0 ⱴ ₮ ᶏ  

ᵝ 1̆TIMERx_CH0COMV_ADD ᶏ ̆

Ԋᴆ ᴪ Ȃ 

0̔ 0 ⱴ ₮  

1̔ᶏ 0 ⱴ ₮  

ֽ ‖ Ҋ̂TIMERx_CTL0 SPM =1̃̆ ץ

’Ҋᶏ PWM Ȃ 

TIMERx_CCHP PROT [1:0]=11ғ CH0MS =000 ᵝҌ Ȃ 

27:16 Ḡ  Ḡ ᵝṿȂ 

15 CH1COMCEN 1 ₮ 0ᶏ  

CH0COMCEN  

14:12 CH1COMCTL[2:0] 1 ₮   

CH0COMCTL  

11 CH1COMSEN 1 ₮ ᶏ  

CH0COMSEN  

10 Ḡ  Ḡ ᵝṿȂ 

9:8 CH1MS[1:0] 1  

֓ᵝ ӈԅ ῀Ḥ Ȃ ῏ ̂

MCH1MSEL[1:0] = 2bô00̆TIMERx_CHCTL2 CH1ENᵝ 0̕

MCH1MSEL[1:0] = 2bô012bô11̆TIMERx_CHCTL2 CH1ENȁ

MCH1ENᵝ 0̃ ̆ ֓ᵝ  ΏȂץ

000̔ 1 ҹ ₮ 

001̔ 1 ҹ ῀̆IS1 CI1FE1҉ 

010̔ 1 ҹ ῀̆IS1 CI0FE1҉ 

011̔ 1 ҹ ῀̆IS1 ITS҉̆ ֽ ᵬ ῤ ῀

Ҭ ̂ TIMERx_SMCFGFG TRGSᵝ ̃Ȃ 

100̔ 1 ҹ ῀̆IS1 MCI1FE1҉ 

101~111̔Ḡ  

7 CH0COMCEN 0 ₮ 0ᶏ  
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ᵝ 1̆ ⌠ ETIFP ῀ ̆O0CPRE Ḥ 0 

0̔ 0 ₮  

1̔ᶏ 0 ₮  

6:4 CH0COMCTL[2:0] 0 ₮  

ᵝ ӈԅ ₮‰ Ḥ O0CPRE ꜚᵬ̆ O0CPRE‗ ԅ CH0_O ṿȂ

O0CPRE ̆ CH0_O ‗ԍ CH0PᵝȂ 

̔ 0 ҹ ₮ ̆ғMCH0MSEL[1:0] = 2bô11̆ ᵝ

ӈԅ ₮‰ Ḥ O0CPRE ꜚᵬ̆ O0CPRE‗ ԅ CH0_OȁMCH0_O

ṿȂO0CPRE ̆CH0_OȁMCH0_O ‗ԍ CH0PȁMCH0P

ᵝȂ 

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 Ȃ 

101̔ └ҹ Ȃ └ O0CPREҹ Ȃ 

110̔PWM 0Ȃ ҉ ̆ѿ ṿ ԍ TIMERx_CH0CV ̆ 

O0CPREҹ ̆ ↕ҹ Ȃ Ҋ ̆ѿ ṿ  

ԍ TIMERx_CH0CV ̆O0CPREҹ ̆ ↕ҹ Ȃ 

111̔PWM 1Ȃ ҉ ̆ѿ ṿ ԍ TIMERx_CH0CV ̆ 

O0CPREҹ ̆ ↕ҹ Ȃ Ҋ ̆ѿ ṿ  

ԍ TIMERx_CH0CV ̆O0CPREҹ ̆ ↕ҹ Ȃ 

̔ PWM Ҋ̂CH0CPWMEN = 1ôb1CH0MS = 3ôb000̃̆ 0

PWM ₮Ḥ TIMERx_CH0CV TIMERx_CH0COMV_ADD ῍

Ȃ Ḥ PWM Ȃ 

PWM Ҋ̆ ₮ ׆ ҹ PWM

̆O0CPRE Ȃ 

TIMERx_CCHP PROT [1:0]=11ғ CH0MS =000̂ ̃ ̆

ᵝҌ Ȃ 

3 CH0COMSEN 0 ₮ ᶏ  

ᵝ 1̆TIMERx_CH0CV ᶏ ̆

Ԋᴆ ᴪ Ȃ 

0̔ 0 ₮/  

1̔ᶏ 0 ₮/  

ֽ ‖ Ҋ̂SPM =1̃̆ ץ ’Ҋᶏ PWM Ȃ 

TIMERx_CCHP PROT [1:0]=11ғ CH0MS =000 ᵝҌ Ȃ 

2 Ḡ  Ḡ ᵝṿȂ 
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1:0 CH0MS[1:0] 0 I/O  

֓ᵝ ӈԅ ᵬ ῀Ḥ Ȃ ῏ ̂

MCH0MSEL[1:0] = 2bô00 ̆TIMERx_CHCTL2 CH1ENᵝ 0̕

MCH0MSEL[1:0] = 2bô012bô11̆TIMERx_CHCTL2 CH0ENȁ

MCH0ENᵝ 0̃ ̆CH0MS[2:0] ΏȂ 

000̔ 0 ҹ ₮ 

001̔ 0 ҹ ῀̆IS0 CI0FE0҉ 

010̔ 0 ҹ ῀̆IS0 CI1FE0҉ 

011̔ 0 ҹ ῀̆IS0 ITS҉Ȃ ֽ ᵬ ῤ ῀ Ҭ

̂ TIMERx_SMCFGFG TRGSᵝ̃Ȃ 

100̔ 0 ҹ ῀̆IS0 MCI0FE0҉ 

101~111̔Ḡ  

῀ ̔ 

ᵝ/ᵝ    

31 CH1MS[2] 1  

ҍ ₮ Ȃ 

30 CH0MS[2] 0  

ҍ ₮ Ȃ 

29:16 Ḡ  Ḡ ᵝṿȂ 

15:12 CH1CAPFLT[3:0] 1 ῀ └ 

CH0CAPFLT Ȃ 

11:10 CH1CAPPSC[1:0] 1 ῀ №  

CH0CAPPSC Ȃ 

9:8 CH1MS[1:0] 1  

ҍ ₮ Ȃ 

7:4 CH0CAPFLT[3:0] 0 ῀ └ 

CI0 ῀Ḥ ץ ̆ ᵝ Ȃ 

̔ fSAMP CI0 ῀Ḥ ̆ Ḥ

Ȃ ⌠ ᵝ ̆ ҹ Ȃ 

Ҋ̔ 

CH0CAPFLT [3:0]  fSAMP 

4ôb0000  

4ôb0001 2 

fCK_TIMER 4ôb0010 4 

4ôb0011 8 

4ôb0100 6 
fDTS/2 

4ôb0101 8 

4ôb0110 6 
fDTS/4 

4ôb0111 8 
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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 ῀ № ҹ 2 

10̔ ῀ № ҹ 4 

11̔ ῀ № ҹ 8 

1:0 CH0MS[1:0] 0  

ҍ ₮ Ȃ 

└ 1(TIMERx_CHCTL1)  

Ẓ ̔0x1C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

CH3MS 

[2] 

CH2MS 

[2] 

CH3COM

ADDSEN 

CH2COM

ADDSEN Ḡ  

Ḡ  Ḡ  

rw rw rw rw  

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

CH3COM

CEN 
CH3COMCTL[2:0] 

CH3COM

SEN 
Ḡ  

CH3MS[1:0] 

CH2COM

CEN 
CH2COMCTL[2:0] 

CH2COM

SEN 
Ḡ  

CH2MS[1:0] 

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

rw rw rw rw rw rw 

₮ ̔ 

ᵝ/ᵝ    

31 CH3MS[2] 3 I/O  

CH3MS[1:0] Ȃ 

30 CH2MS[2] 2 I/O  

CH2MS[1:0] Ȃ 

29 CH3COMADDSEN 3 ⱴ ₮ ᶏ  

CH2COMADDSEN Ȃ 
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28 CH2COMADDSEN 2 ⱴ ₮ ᶏ  

ᵝ 1̆TIMERx_CH2COMV_ADD ᶏ ̆

Ԋᴆ ᴪ Ȃ 

0̔ 2 ⱴ ₮/  

1̔ᶏ 2 ⱴ ₮/  

ֽ ‖ Ҋ(TIMERx_CTL0 SPM =1)̆ ץ

’Ҋᶏ PWM Ȃ 

TIMERx_CCHP PROT [1:0]=11ғ CH2MS =000 ᵝҌ Ȃ 

27:16 Ḡ  Ḡ ᵝṿȂ 

15 CH3COMCEN 3 ₮ 0ᶏ  

CH0COMCEN Ȃ 

14:12 CH3COMCTL[2:0] 3 ₮  

CH0COMCTL Ȃ 

11 CH3COMSEN 3 ₮ ᶏ  

CH0COMSEN Ȃ 

10 Ḡ  Ḡ ᵝṿȂ 

9:8 CH3MS[1:0] 3  

֓ᵝ ӈԅ ῀Ḥ Ȃ ῏ ̂

MCH3MSEL[1:0] = 2bô00̆TIMERx_CHCTL2 CH3ENᵝ 0̕

MCH3MSEL[1:0] = 2bô012bô11̆TIMERx_CHCTL2 CH3ENȁ

MCH3ENᵝ 0̃ ̆ ֓ᵝ  ΏȂץ

000̔ 3 ҹ ₮ 

001̔ 3 ҹ ῀̆IS3 CI3FE3҉ 

010̔ 3 ҹ ῀̆IS3 CI2FE3҉ 

011̔ 3 ҹ ῀̆IS3 ITS҉̆ ֽ ᵬ ῤ ῀

Ҭ ̂ TIMERx_SMCFGFG TRGSᵝ ̃Ȃ 

100̔ 3 ҹ ῀̆IS3 MCI3FE3҉Ȃ 

101~111̔Ḡ  

7 CH2COMCEN 2 ₮ 0ᶏ  

ᵝ 1̆ ⌠ ETIFP ῀ ̆O2CPRE Ḥ 0 

0̔ᶏ 2 ₮  

1̔ 2 ₮  

6:4 CH2COMCTL[2:0] 2 ₮  

ᵝ ӈԅ ₮‰ Ḥ O2CPRE ꜚᵬ̆ O2CPRE‗ ԅ CH2_O ṿȂ

O2CPRE ̆ CH2_O ‗ԍ CH2PᵝȂ 

̔ 2 ҹ ₮ ̆ғMCH2MSEL[1:0] = 2bô11̆ ᵝ ӈԅ

₮‰ Ḥ O2CPRE ꜚᵬ̆ O2CPRE‗ ԅ CH2_OȁMCH2_O ṿȂ

O2CPRE ̆ CH2_OȁMCH2_O ‗ԍ CH2PȁMCH2P

ᵝȂ 
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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  

110̔PWM 0Ȃ ҉ ̆ѿ ṿ ԍ TIMERx_CH2CV ̆ 

O2CPREҹ ̆ ↕ҹ Ȃ Ҋ ̆ѿ ṿ  

ԍ TIMERx_CH2CV ̆O2CPREҹ ̆ ↕ҹ Ȃ 

111̔PWM 1Ȃ ҉ ̆ѿ ṿ ԍ TIMERx_CH2CV ̆ 

O2CPREҹ ̆ ↕ҹ Ȃ Ҋ ̆ѿ ṿ  

ԍ TIMERx_CH2CV ̆O2CPREҹ ̆ ↕ҹ Ȃ 

̔ PWM Ҋ̂CH2CPWMEN = 1ôb1CH2MS = 3ôb000̃̆ 2

PWM ₮Ḥ TIMERx_CH2CV TIMERx_CH2COMV_ADD ῍

Ȃ Ḥ PWM Ȃ 

PWM Ҋ̆ ₮ ׆ ҹ PWM

̆O2CPRE Ȃ 

TIMERx_CCHP PROT [1:0]=11ғ CH2MS =000̂ ̃ ᵝ

Ҍ Ȃ 

3 CH2COMSEN 0 ₮ ᶏ  

ᵝ 1̆TIMERx_CH2CV ᶏ ̆

Ԋᴆ ᴪ Ȃ 

0̔ 2 ₮/  

1̔ᶏ 2 ₮/  

ֽ ‖ Ҋ̂SPM =1̃̆ ץ ’Ҋᶏ PWM Ȃ 

TIMERx_CCHP PROT [1:0]=11ғ CH2MS =000 ᵝҌ Ȃ 

2 Ḡ  Ḡ ᵝṿȂ 

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

֓ᵝ ӈԅ ᵬ ῀Ḥ Ȃ ῏ ̂

MCH2MSEL[1:0] = 2bô00 ̆TIMERx_CHCTL2 CH2ENᵝ 0̕

MCH1MSEL[1:0] = 2bô012bô11̆TIMERx_CHCTL2 CH2ENȁ

MCH2ENᵝ 0̃ ̆ ֓ᵝ ΏȂ 

000̔ 2 ҹ ₮ 

001̔ 2 ҹ ῀̆IS2 CI2FE2҉ 

010̔ 2 ҹ ῀̆IS2 CI3FE2҉ 

011̔ 2 ҹ ῀̆IS2 ITS҉Ȃ ֽ ᵬ ῤ ῀ Ҭ

̂ TIMERx_SMCFGFG TRGSᵝ̃Ȃ 

100̔ 2 ҹ ῀̆IS2 MCI2FE2҉Ȃ 
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101~111̔Ḡ  

῀ ̔ 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

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 ῀ № ҹ 2 

10̔ ῀ № ҹ 4 

11̔ ῀ № ҹ 8 
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1:0 CH2MS[1:0] 2  

ҍ ₮  

└ 2(TIMERx_CHCTL2)  

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

MCH3P MCH3EN CH3P CH3EN MCH2P MCH2EN CH2P CH2EN MCH1P MCH1EN CH1P CH1EN MCH0P MCH0EN CH0P CH0EN 

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

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 MCH3P 3 /  

MCH0P Ȃ 

14 MCH3EN 3 / ᶏ  

MCH0EN Ȃ 

13 CH3P 3 /  

CH0P Ȃ 

12 CH3EN 3 / ᶏ  

CH0EN Ȃ 

11 MCH2P 2 /  

MCH0P Ȃ 

10 MCH2EN 2 / ᶏ  

MCH0EN Ȃ 

9 CH2P 2 /  

CH0P Ȃ 

8 CH2EN 2 / ᶏ  

CH0EN Ȃ 

7 MCH1P 1 /  

MCH0P Ȃ 

6 MCH1EN 1 / ᶏ  

MCH0EN Ȃ 
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5 CH1P 1 /  

CH0P Ȃ 

4 CH1EN 1 / ᶏ  

CH0EN Ȃ 

3 MCH0P 0 /  

0 ҹ ₮ ̆ғMCH0MSEL[1:0] = 2bô11̆ ᵝ ӈԅ

0 ₮Ḥ MCH0_O Ȃ 

0̔ 0  

1̔ 0ᵞ  

0 ҹ ῀ ̆ ᵝ CH0P ᶏ ̆ᵬҹ 0 └

Ḥ Ȃ 

TIMERx_CCHP PROT [1:0]=11 10 ᵝҌ Ȃ 

2 MCH0EN 0 / ᶏ  

0 ҹ ₮ ̆ ᵝ 1ᶏ MCH0_OḤ Ȃ

0 ҹ ῀ ̆ ᵝ 1ᶏ 0҉ ԊᴆȂ 

0̔ 0 

1̔ᶏ 0 

1 CH0P 0 /  

0 ҹ ₮ ̆ ᵝ ӈԅ ₮Ḥ Ȃ 

0̔ 0  

1̔ 0ᵞ  

0 ҹ ῀ ̆ ᵝ ӈԅ 0 ῀Ḥ Ȃ[MCH0P, CH0P]

ԍ 0 ῀Ḥ Ḥ Ȃ 

00̔ 0 ῀Ḥ ҉ ᵬҹ ׆ Ҋ Ḥ ̆ғ 0

῀Ḥ Ҍᴪ Ȃ 

01̔ 0 ῀Ḥ Ҋ ᵬҹ ׆ Ҋ Ḥ ̆ғ 0

῀Ḥ ᴪ Ȃ 

10̔Ḡ Ȃ 

11̔ 0 ῀Ḥ ҉ Ҋ ᵬҹ ׆ Ҋ Ḥ

̆ғ 0 ῀Ḥ Ҍ 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_CNT)  

Ẓ ̔0x24 

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 

CNT[15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CNT[15:0] ֓ᵝ ╠ ṿȂΏ ᵬ ṿȂ 

№ (TIMERx_PSC)  

Ẓ ̔0x28 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Reserved 

 

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

PSC[15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 PSC[15:0] № ṿ 

ԍTIMER_CK PSC+1̃̆̂ץ Ԋᴆ֟ ̆PSC

ṿ ῀ ╠ № Ȃ 

ꜚ (TIMERx_CAR)  

Ẓ ̔0x2C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

CARL[15:0] 

rw 
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ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CARL[15:0] ꜚ ṿ 

֓ᵝ ӈԅ ꜚ ṿȂ 

̔ ҹ ῀ ̆ ѿҩ ԍ

ṿ 0ṿ(ᶛ 0xFFFF)Ȃ 

(TIMERx_CREP)  

Ẓ ̔0x30 

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  CREP[7:0] 

 rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7:0 CREP[7:0] ṿ 

֓ᵝ ӈԅ Ԋᴆ ֟ Ȃ ṿ⁞ҹ 0 ֟ ԊᴆȂ

Ӟᴪ ֓ᵝ ̂╠ ᶏ ̃Ȃ 

0 / (TIMERx_CH0CV)  

Ẓ ̔0x34 

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 

CH0VAL[15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CH0VAL[15:0] 0 ṿ 
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0 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

0 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

1 / (TIMERx_CH1CV)  

Ẓ ̔0x38 

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 

CH1VAL[15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CH1VAL[15:0] 1 ṿ 

1 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

1 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

2 / (TIMERx_CH2CV)  

Ẓ ̔0x3C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

CH2VAL[15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CH2VAL[15:0] 2 ṿ 

2 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ
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ҹ Ȃ 

2 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

3 / (TIMERx_CH3CV)  

Ẓ ̔0x40 

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 

CH3VAL[15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CH3VAL[15:0] 3 ṿ 

3 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

3 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

ԑ Ḡ (TIMERx_CCHP)  

Ẓ ̔0x44 

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 

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

rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 POEN ₮ᶏ  

ïΏ 1 ᵝ 

ï OAEN=1̆↕ Ҋѿ Ԋᴆ 1. 
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ᵝ Ҋץ 0̔ 

ïΏ 0 0 

ï Ҭ ῀̂ ̃ 

ѿҩ ҹ ₮ ̆ ԅ ᶏ ᵝ(TIMERx_CHCTL2

CHxENᵝ̆MCHxENᵝ̃̆↕ᶏ CHx_O MCHx_O ₮Ȃ 

0̔ ₮ └ҹ  

1̔ ₮ᶏ  

ֽ̔ CHxMS[1:0]=2ôb00ᵝ  

14 OAEN ꜚ ₮ᶏ  

0̔POENᵝ ᶏ ᴆ 1 

1̔ Ҭ ῀ ̆Ҋѿ Ԋᴆ ̆POENᵝ ᴪ 1 

ᵝ TIMERx_CCHP PROT [1:0] =00 ḱ Ȃ 

13 BRKP BRKINx̂x = 0..3̃ ῀Ḥ  

ᵝ ӈԅҬ ῀Ḥ BRKINx̂x = 0..3̃ Ȃ 

0̔BRKINx̂x = 0..3̃Ҭ ῀ᵞ  

1̔BRKINx̂x = 0..3̃Ҭ ῀  

ᵝ TIMERx_CCHP PROT [1:0] =00 ḱ Ȃ 

12 BRKEN BRKINx̂x = 0..3̃ ῀Ḥ ᶏ  

ᵝ 1ᶏ BRKINx̂x = 0..3̃Ҭ Ԋᴆ CKM Ԋᴆ ῀Ȃ 

0̔Ҭ ῀  

1̔Ҭ ῀ᶏ  

ᵝ TIMERx_CCHP PROT [1:0] =00 ḱ Ȃ 

11 ROS Ҋñ̓͂ òᶏ  

POENᵝ 1̂ ̃̆ ᵝ ץ 1 ᶏ ( ԑ ₮ғ

ҹ ₮ ) ₮ľ῏ ĿȂ 18-4. └ ԑ ₮

(MCHxMSEL =2ôb11)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 18-4. └ ԑ ₮

(MCHxMSEL =2ôb11)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 
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9:8 PROT[1:0] ԑ Ḡ └ 

ңᵝ ӈԅ ΏḠ Ȃ 

00̔ Ḡ Ȃ ΏḠ Ȃ 

01̔PROT 0ȂTIMERx_CTL1 Ҭ ISOx/ISOxNᵝ̆TIMERx_CCHP

Ҭ BRKEN/ BRKP/ OAEN/ DTCFGᵝȁTIMERx_BRKCFG Ҭ BRKxP/ 

BRKxEN̂x = 0..3̃ᵝȁTIMERx_FCCHPx̂x = 0..3̃ Ҭ OAEN/ DTCFG

ᵝΏḠ Ȃ 

10̔PROT 1Ȃ ԅ PROT 0Ҋ ΏḠ ̆

TIMERx_CHCTL2 Ҭ CHxP/ MCHxPᵝ̂ ҹ ₮ ̃̆

TIMERx_CCHP Ҭ ROS/IOS ᵝ TIMERx_FCCHPx̂x = 0..3̃ Ҭ

ROS/IOS ᵝȂ 

11̔PROT 2Ȃ ԅ PROT 1Ҋ ΏḠ ̆

TIMERx_CHCTLR0/ 1 TIMERx_MCHCTL0/ 1 Ҭ CHxCOMCTL/ 

CHxCOMSEN/ CHxCOMADDSEN/ MCHxCOMCTL/ MCHxCOMSENᵝ̂

῏ ҹ ₮ ̃ΏḠ Ȃ 

ᵝ ңᵝ Ώѿ ̆ѿ TIMERx_CCHP Ώ῀̆ ңᵝ Ώ

Ḡ Ȃ 

7:0 DTCFG[7:0] └ 

DTCFGṿ ῏ Ҋ̔ 

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

3ôb0xx DTCFG[7:0] * tDTS_CK 

3ôb10x (64+ DTCFG[5:0]) * tDTS_CK *2 

3ôb110 (32+ DTCFG[4:0]) * tDTS_CK *8 

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

̔ 

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

2. ᵝ TIMERx_CCHP PROT [1:0]=00 ḱ Ȃ 

└ 0(TIMERx_MCHCTL0)  

Ẓ ̔0x48 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

MCH1 

MS[2] 

MCH0 

MS[2] 

Ḡ  

rw rw  

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

MCH1CO

MCEN 
MCH1COMCTL[2:0] 

MCH1CO

MSEN 
Ḡ  

MCH1MS[1:0] 

MCH0CO

MCEN 
MCH0COMCTL[2:0] 

MCH0CO

MSEN 
Ḡ  

MCH0MS[1:0] 

MCH1CAPFLT[3:0] MCH1CAPPSC[1:0] MCH0CAPFLT[3:0] MCH0CAPPSC[1:0] 

rw rw rw rw rw rw 

₮ ̔ 
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ᵝ/ᵝ    

31 MCH1MS[2] 1 I/O  

MCH1MS[1:0] Ȃ 

30 MCH0MS[2] 0 I/O  

MCH0MS[1:0] Ȃ 

29:16 Ḡ  Ḡ ᵝṿȂ 

15 MCH1COMCEN 1 ₮ 0ᶏ  

MCH0COMCEN Ȃ 

14:12 MCH1COMCTL[2:0] 1 ₮  

MCH0COMCTL Ȃ 

11 MCH1COMSEN 1 ₮ ᶏ  

MCH0COMSEN Ȃ 

10 Ḡ  Ḡ ᵝṿȂ 

9:8 MCH1MS[1:0] 1 I/O  

֓ᵝ ӈԅ ῀Ḥ Ȃ ῏ ̂TIMERx_CHCTL2

MCH1ENᵝ 0̃ ֓ᵝ  ΏȂץ

000̔ 1 ҹ ₮ 

001̔ 1 ҹ ῀̆MIS1 MCI1FEM1҉ 

010̔ 1 ҹ ῀̆MIS1 MCI0FEM1҉ 

011̔ 1 ҹ ῀̆MIS1 ITS҉Ȃ ֽ ᵬ ῤ

῀ Ҭ ̂ TIMERx_SMCFGFG TRGSᵝ ̃Ȃ 

100̔ 1 ҹ ῀̆MIS1 CI1FEM1҉Ȃ 

101~111̔Ḡ  

7 MCH0COMCEN 0 ₮ 0ᶏ  

ᵝ 1̆ ⌠ ETIFP ῀ ̆MO0CPRE Ḥ 0Ȃ 

0̔ 0 ₮  

1̔ 0 ₮ ᶏ  

6:4 MCH0COMCTL[2:0] 0 ₮  

0 ҹ ₮ ̆ ғMCH0MSEL[1:0] = 2bô00̆ ᵝ ӈԅ ₮

‰ Ḥ MO0CPRE ꜚᵬ̆ MO0CPRE‗ ԅ MCH0_O ṿȂMO0CPRE

̆ MCH0_O ‗ԍ MCH0FP[1:0]ᵝȂ 

̔ 0 ҹ ₮ ̆ғMCH0MSEL[1:0] = 2bô11̆

CH0COMCTL[2:0]ᵝ ӈԅ ₮‰ Ḥ O0CPRE ꜚᵬ̆ O0CPRE‗ ԅ

CH0_OȁMCH0_O ṿȂO0CPRE ̆CH0_OȁMCH0_O

‗ԍ CH0PȁMCH0PᵝȂ 

000̔ Ȃ ₮ TIMERx_MCH0CVҍ TIMERx_CNT

MO0CPREҌ ᵬ  

001̔ ҹ Ȃ ṿҍ / ṿ TIMERx_MCH0CV

̆ └ MO0CPREҹ Ȃ 
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010̔ ҹᵞȂ ṿҍ / ṿ TIMERx_MCH0CV

̆ └ MO0CPREҹᵞȂ 

011̔ Ȃ ṿҍ / ṿ TIMERx_MCH0CV

̆ └ MO0CPRE Ȃ 

100̔ └ҹᵞȂ └MO0CPREҹᵞ  

101̔ └ҹ Ȃ └MO0CPREҹ  

110̔PWM 0Ȃ ҉ ̆ѿ ṿ ԍ TIMERx_MCH0CV ̆ 

MO0CPREҹ ̆ ↕ҹ Ȃ Ҋ ̆ѿ ṿ  

ԍ TIMERx_MCH0CV ̆MO0CPREҹ ̆ ↕ҹ Ȃ 

111̔PWM 1Ȃ ҉ ̆ѿ ṿ ԍ TIMERx_MCH0CV ̆ 

MO0CPREҹ ̆ ↕ҹ Ȃ Ҋ ̆ѿ ṿ  

ԍ TIMERx_MCH0CV ̆MO0CPREҹ ̆ ↕ҹ Ȃ 

PWM Ҋ̆ ₮ ׆ ҹ PWM

̆MO0CPRE Ȃ 

TIMERx_CCHP PROT [1:0]=11ғMCH0MS =00̂ ̃ ᵝ

Ҍ Ȃ 

3 MCH0COMSEN 0 ₮ ᶏ  

ᵝ 1̆TIMERx_MCH0CV ᶏ ̆

Ԋᴆ ᴪ Ȃ 

0̔ 0 ₮/  

1̔ᶏ 0 ₮/  

ֽ ‖ Ҋ̂TIMERx_CTL0 SPM =1̃̆ ץ

’Ҋᶏ PWM Ȃ 

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

2 Ḡ  Ḡ ᵝṿȂ 

1:0 MCH0MS[1:0] 0 I/O  

֓ᵝ ӈԅ ᵬ ῀Ḥ Ȃ ῏

̂TIMERx_CHCTL2 MCH0ENᵝ 0̃ ̆MCH0MS[2:0] ΏȂ 

000̔ 0 ҹ ₮ 

001̔ 0 ҹ ῀̆MIS0 MCI0FEM0҉ 

010̔ 0 ҹ ῀̆MIS0 MCI1FEM0҉ 

011̔ 0 ҹ ῀̆MIS0 ITS҉Ȃ ֽ ᵬ ῤ

῀ Ҭ ̂ TIMERx_SMCFGFG TRGSᵝ̃Ȃ 

100̔ 0 ҹ ῀̆MIS0 CI0FEM0҉Ȃ 

101~111̔Ḡ  

῀ ̔ 

ᵝ/ᵝ    

31 MCH1MS[2] 1 I/O  

MCH1MS[1:0] Ȃ 

30 MCH0MS[2] 0 I/O  
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MCH0MS[1:0] Ȃ 

29:16 Ḡ  Ḡ ᵝṿȂ 

15:12 MCH1CAPFLT[3:0] 1 ῀ └ 

MCH0CAPFLT Ȃ 

11:10 MCH1CAPPSC[1:0] 1 ῀ №  

MCH0CAPPSC Ȃ 

9:8 MCH1MS[1:0] 1 I/O  

ҍ ₮ Ȃ 

7:4 MCH0CAPFLT[3:0] 0 ῀ └ 

ѿҩԊᴆ ̆ Nҩ ῀Ԋᴆ ᴪ֟ ѿҩ ₮

Ȃ ֓ᵝ ӈԅ MCI0 ῀Ḥ Ȃ 

0000̔ ̆fSAMP= fDTS̆N=1 

0001̔fSAMP = fCK_TIMER̆N=2 

0010̔fSAMP = fCK_TIMER̆N=4 

0011̔fSAMP = fCK_TIMER̆N=8 

0100̔fSAMP=fDTS/2̆N=6 

0101̔fSAMP=fDTS/2̆N=8 

0110̔fSAMP=fDTS/4̆N=6 

0111̔fSAMP=fDTS/4̆N=8 

1000̔fSAMP=fDTS/8̆N=6 

1001̔fSAMP=fDTS/8̆N=8 

1010̔fSAMP=fDTS/16̆N=5 

1011̔fSAMP=fDTS/16̆N=6 

1100̔fSAMP=fDTS/16̆N=8 

1101̔fSAMP=fDTS/32̆N=5 

1110̔fSAMP=fDTS/32̆N=6 

1111̔fSAMP=fDTS/32̆N=8 

3:2 MCH0CAPPSC[1:0] 0 ῀ №  

2ᵝ ӈԅ 0 ῀ № Ȃ TIMERx_CHCTL2 Ҭ

MCH0EN =0 ̆↕ № ᵝȂ 

00̔ № ̆ ῀ ҉ ⌠ ѿҩ ѿ  

01̔ 2ҩԊᴆ ѿ  

10̔ 4ҩԊᴆ ѿ  

11̔ 8ҩԊᴆ ѿ  

1:0 MCH0MS[1:0] 0  

ҍ ₮  

└ 1(TIMERx_MCHCTL1)  

Ẓ ̔0x4C 
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ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

MCH3MS 

[2] 

MCH2MS 

[2] 

Ḡ  

rw rw  

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

MCH3CO

MCEN 
MCH3COMCTL[2:0] 

MCH3CO

MSEN 
Ḡ  

MCH3MS[1:0] 

MCH2CO

MCEN 
MCH2COMCTL[2:0] 

MCH2CO

MSEN 
Ḡ  

MCH2MS[1:0] 

MCH3CAPFLT[3:0] MCH3CAPPSC[1:0] MCH2CAPFLT[3:0] MCH2CAPPSC[1:0] 

rw rw rw rw rw rw 

₮ ̔ 

ᵝ/ᵝ    

31 MCH3MS[2] 1 I/O  

MCH3MS[1:0] Ȃ 

30 MCH2MS[2] 0 I/O  

MCH2MS[1:0] Ȃ 

29:16 Ḡ  Ḡ ᵝṿȂ 

15 MCH3COMCEN 3 ₮ 0ᶏ  

MCH2COMCEN Ȃ 

14:12 MCH3COMCTL[2:0] 3 ₮  

MCH2COMCTL Ȃ 

11 MCH3COMSEN 3 ₮ ᶏ  

MCH2COMSEN Ȃ 

10 Ḡ  Ḡ ᵝṿȂ 

9:8 MCH3MS[1:0] 3 I/O  

֓ᵝ ӈԅ ῀Ḥ Ȃ ῏ ̂TIMERx_CHCTL2

MCH3ENᵝ 0̃ ̆ ֓ᵝ  ΏȂץ

000̔ 3 ҹ ₮ 

001̔ 3 ҹ ῀̆MIS3 MCI3FEM3҉ 

010̔ 3 ҹ ῀̆MIS3 MCI2FEM3҉ 

011̔ 3 ҹ ῀̆MIS3 ITS҉̆ ֽ ᵬ ῤ

῀ Ҭ ̂ TIMERx_SMCFGFG TRGSᵝ ̃Ȃ 

100̔ 3 ҹ ῀̆MIS3 CI3FEM3҉Ȃ 

101~111̔Ḡ  

7 MCH2COMCEN 2 ₮ 0ᶏ  

ᵝ 1̆ ⌠ ETIFP ῀ ̆MO2CPRE Ḥ 0 

0̔ 2 ₮  

1̔ 2 ₮ ᶏ  
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6:4 MCH2COMCTL[2:0] 2 ₮  

2 ҹ ₮ ̆ ғMCH2MSEL[1:0] = 2bô00̆ ֓ᵝ ӈԅ

₮‰ Ḥ MO2CPRE ꜚᵬ̆ MO2CPRE‗ ԅ MCH2_O ṿȂMO2CPRE

̆ MCH2_O ‗ԍ MCH2FP[1:0]ᵝȂ 

̔ 2 ҹ ₮ ̆ғMCH2MSEL[1:0] = 2bô11̆

CH2COMCTL[2:0]ᵝ ӈԅ ₮‰ Ḥ O2CPRE ꜚᵬ̆ O2CPRE‗ ԅ

CH2_OȁMCH2_O ṿȂO2CPRE ̆CH2_OȁMCH2_O

‗ԍ CH2PȁMCH2PᵝȂ 

000̔ Ȃ ₮ TIMERx_CHN2CVҍ TIMERx_CNT

MO2CPREҌ ᵬ  

001̔ ҹ Ȃ ṿҍ / ṿ TIMERx_MCH2CV

̆ └ MO2CPREҹ Ȃ 

010̔ ҹᵞȂ ṿҍ / ṿ TIMERx_MCH2CV

̆ └ MO2CPREҹᵞȂ 

011̔ Ȃ ṿҍ / ṿ TIMERx_MCH2CV

̆ └ MO2CPRE Ȃ 

100̔ └ҹᵞȂ └MO2CPREҹᵞ  

101̔ └ҹ Ȃ └MO2CPREҹ  

110̔PWM 0Ȃ ҉ ̆ѿ ṿ ԍ TIMERx_MCH2CV ̆ 

MO2CPREҹ ̆ ↕ҹ Ȃ Ҋ ̆ѿ ṿ  

ԍ TIMERx_MCH2CV ̆MO2CPREҹ ̆ ↕ҹ Ȃ 

111̔PWM 1Ȃ ҉ ̆ѿ ṿ ԍ TIMERx_MCH2CV ̆ 

MO2CPREҹ ̆ ↕ҹ Ȃ Ҋ ̆ѿ ṿ  

ԍ TIMERx_MCH2CV ̆MO2CPREҹ ̆ ↕ҹ Ȃ 

PWM Ҋ̆ ₮ ׆ ҹ PWM

̆MO2CPRE Ȃ 

TIMERx_CCHP PROT [1:0]=11ғMCH2MS =00̂ ̃ ᵝ

Ҍ Ȃ 

3 MCH2COMSEN 2 ₮ ᶏ  

ᵝ 1̆TIMERx_MCH2CV ᶏ ̆

Ԋᴆ ᴪ Ȃ 

0̔ 2 ₮/  

1̔ᶏ 2 ₮/  

ֽ ‖ Ҋ̂TIMERx_CTL0 SPM =1̃̆ ץ

’Ҋᶏ PWM Ȃ 

TIMERx_CCHP PROT [1:0]=11ғMCH2MS =00 ᵝҌ Ȃ 

2 Ḡ  Ḡ ᵝṿȂ 

1:0 MCH2MS[1:0] 2 I/O  

֓ᵝ ӈԅ ᵬ ῀Ḥ Ȃ ῏

̂TIMERx_CHCTL2 MCH2ENᵝ 0̃ ̆ ֓ᵝ ΏȂ 

000̔ 2 ҹ ₮ 

001̔ 2 ҹ ῀̆MIS2 MCI2FEM2҉ 
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010̔ 2 ҹ ῀̆MIS2 MCI3FE2M҉ 

011̔ 2 ҹ ῀̆MIS2 ITS҉Ȃ ֽ ᵬ ῤ

῀ Ҭ ̂ TIMERx_SMCFGFG TRGSᵝ̃Ȃ 

100̔ 2 ҹ ῀̆MIS3 CI2FEM2҉Ȃ 

101~111̔Ḡ  

῀ ̔ 

ᵝ/ᵝ    

31 MCH3MS[2] 1 I/O  

MCH3MS[1:0] Ȃ 

30 MCH2MS[2] 0 I/O  

MCH2MS[1:0] Ȃ 

29:16 Ḡ  Ḡ ᵝṿȂ 

15:12 MCH3CAPFLT[3:0] 3 ῀ └ 

MCH2CAPFLT Ȃ 

11:10 MCH3CAPPSC[1:0] 3 ῀ №  

MCH2CAPPSC Ȃ 

9:8 MCH3MS[1:0] 3 I/O  

ҍ ₮ Ȃ 

7:4 MCH2CAPFLT[3:0] 2 ῀ └ 

ѿҩԊᴆ ̆ Nҩ ῀Ԋᴆ ᴪ֟ ѿҩ ₮

Ȃ ֓ᵝ ӈԅ MCI2 ῀Ḥ Ȃ 

0000̔ ̆fSAMP= fDTS̆N=1 

0001̔fSAMP = fCK_TIMER̆N=2 

0010̔fSAMP = fCK_TIMER̆N=4 

0011̔fSAMP = fCK_TIMER̆N=8 

0100̔fSAMP=fDTS/2̆N=6 

0101̔fSAMP=fDTS/2̆N=8 

0110̔fSAMP=fDTS/4̆N=6 

0111̔fSAMP=fDTS/4̆N=8 

1000̔fSAMP=fDTS/8̆N=6 

1001̔fSAMP=fDTS/8̆N=8 

1010̔fSAMP=fDTS/16̆N=5 

1011̔fSAMP=fDTS/16̆N=6 

1100̔fSAMP=fDTS/16̆N=8 

1101̔fSAMP=fDTS/32̆N=5 

1110̔fSAMP=fDTS/32̆N=6 

1111̔fSAMP=fDTS/32̆N=8 

3:2 MCH2CAPPSC[1:0] 2 ῀ №  

2ᵝ ӈԅ 2 ῀ № Ȃ TIMERx_CHCTL2 Ҭ
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MCH2EN =0 ̆↕ № ᵝȂ 

00̔ № ̆ ῀ ҉ ⌠ ѿҩ ѿ  

01̔ 2ҩԊᴆ ѿ  

10̔ 4ҩԊᴆ ѿ  

11̔ 8ҩԊᴆ ѿ  

1:0 MCH2MS[1:0] 2 I/O  

ҍ ₮ Ȃ 

└ 2(TIMERx_MCHCTL2)  

Ẓ ̔0x50 

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  MCH3FP[1:0] MCH2FP[1:0] MCH1FP[1:0] MCH0FP[1:0] 

 rw rw rw rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7:6 MCH3FP[1:0] 3 / └ 

MCH0FP[1:0] Ȃ 

5:4 MCH2FP[1:0] 2 / └ 

MCH0FP[1:0] Ȃ 

3:2 MCH1FP[1:0] 1 / └ 

MCH0FP[1:0] Ȃ 

1:0 MCH0FP[1:0] 0 / └ 

0 ҹ ₮ ̆ғ MCH0MSEL[1:0] = 2bΩ00̆ ᵝ ӈԅ ₮

Ḥ Ȃ 

00̔ 0  

01̔ 0ᵞ  

10̔Ḡ  

11̔Ḡ  

0 ҹ ῀ ̆ ᵝ ӈԅ 0 ῀Ḥ Ȃ

MCH0FP[1:0] 0 ῀Ḥ Ȃ 

00̔ 0 ῀Ḥ ҉ ᵬҹ ׆ Ҋ Ḥ ̆ғ

0 ῀Ḥ Ҍᴪ Ȃ 

01̔ 0 ῀Ḥ Ҋ ᵬҹ ׆ Ҋ Ḥ ̆ғ
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0 ῀Ḥ ᴪ Ȃ 

10̔Ḡ Ȃ 

11̔ 0 ῀Ḥ ҉ Ҋ ᵬҹ ׆ Ҋ

Ḥ ̆ ғ 0 ῀Ḥ Ҍᴪ Ȃ 

TIMERx_CCHP PROT [1:0]=11 10 ᵝҌ Ȃ 

0 / (TIMERx_MCH0CV)  

Ẓ ̔0x54 

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 

MCH0VAL[15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 MCH0VAL[15:0] 0 ṿ 

0 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿ̆ғ

ҹ Ȃ 

0 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

1 / (TIMERx_MCH1CV)  

Ẓ ̔0x58 

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 

MCH1VAL[15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 MCH1VAL[15:0] 1 ṿ 
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1 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿ̆ғ

ҹ Ȃ 

1 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

2 / (TIMERx_MCH2CV)  

Ẓ ̔0x5C 

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 

MCH2VAL[15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 MCH2VAL[15:0] 2 ṿ 

2 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿ̆ғ

ҹ Ȃ 

2 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

3 / (TIMERx_MCH3CV)  

Ẓ ̔0x60 

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 

MCH3VAL[15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 MCH3VAL[15:0] 3 ṿ 

3 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿ̆ғ
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ҹ Ȃ 

3 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

0 ⱴ (TIMERx_CH0COMV_ADD)  

Ẓ ̔0x64 

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 

CH0COMVAL_ADD[15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CH0COMVAL_ADD 

[15:0] 

0 ⱴ ṿ 

0 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

̔ ֽ ԍ PWM ̂ CH0CPWMEN=1 ̃Ȃ 

1 ⱴ (TIMERx_CH1COMV_ADD)  

Ẓ ̔0x68 

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 

CH0COMVAL_ADD[15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CH1COMVAL_ADD 

[15:0] 

1 ⱴ ṿ 

1 ⱴ ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

̔ ֽ ԍ PWM ̂ CH1CPWMEN=1 ̃Ȃ 
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2 ⱴ (TIMERx_CH2COMV_ADD)  

Ẓ ̔0x6C 

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 

CH0COMVAL_ADD[15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CH2COMVAL_ADD 

[15:0] 

2 ⱴ ṿ 

2 ⱴ ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

̔ ֽ ԍ PWM ̂ CH2CPWMEN=1 ̃Ȃ 

3 ⱴ (TIMERx_CH3COMV_ADD)  

Ẓ ̔0x70 

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 

CH0COMVAL_ADD[15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CH3COMVAL_ADD 

[15:0] 

3 ⱴ ṿ 

3 ⱴ ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

̔ ֽ ԍ PWM ̂ CH2CPWMEN=1 ̃Ȃ 

└ 2(TIMERx_CTL2)  

Ẓ ̔0x74 

ᵝṿ̔0x0FF0 00FF 
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̂32ᵝ̃ Ȃ 

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

CH3C 

PWMEN 

CH2C 

PWMEN 

CH1C 

PWMEN 

CH0C 

PWMEN 

MCH3MSEL[1:0] MCH2MSEL[1:0] MCH1MSEL[1:0] MCH0MSEL[1:0] Ḡ  

rw rw rw rw rw rw rw rw  

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

CH3OMPSEL[1:0] CH2OMPSEL[1:0] CH1OMPSEL[1:0] CH0OMPSEL[1:0] 

BRKEN 

CH3 

BRKEN 

CH2 

BRKEN 

CH1 

BRKEN 

CH0 

DTIEN 

CH3 

DTIEN 

CH2 

DTIEN 

CH1 

DTIEN 

CH0 

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

 

ᵝ/ᵝ    

31 CH3CPWMEN 3 PWM ᶏ  

0̔ 3 PWM  

1̔ 3 PWM ᶏ  

30 CH2CPWMEN 2 PWM ᶏ  

0̔ 2 PWM  

1̔ 2 PWM ᶏ  

29 CH1CPWMEN 1 PWM ᶏ  

0̔ 1 PWM  

1̔ 1 PWM ᶏ  

28 CH0CPWMEN 0 PWM ᶏ  

0̔ 0 PWM  

1̔ 0 PWM ᶏ  

27:26 MCH3MSEL[1:0] 3  

00̔ ̆MCH3 ԍ CH3 

01̔ Ἕ ̆MCH3 ₮ҍ CH3 ₮ ֽ̂ ԍ ₮̃ 

10̔Ḡ  

11̔ԑ ̆ CH3 ԍ ῀̆MCH3 ₮ҍ CH3 ₮ԑ  

25:24 MMCH2SEL[1:0] 2  

00̔ ̆MCH2 ԍ CH2 

01̔ Ἕ ̆MCH2 ₮ҍ CH2 ₮ ֽ̂ ԍ ₮̃ 

10̔Ḡ  

11̔ԑ ̆ CH2 ԍ ῀̆MCH2 ₮ҍ CH2 ₮ԑ  

23:22 MCH1MSEL[1:0] 1  

00̔ ̆MCH1 ₮ ԍ CH1 ₮ 

01̔ Ἕ ̆MCH1 ₮ҍ CH1 ₮ ֽ̂ ԍ ₮̃ 

10̔Ḡ  

11̔ԑ ̆ CH1 ԍ ῀̆MCH1 ₮ҍ CH1 ₮ԑ  

21:20 MCH0MSEL[1:0] 0  

00̔ ̆MCH0 ԍ CH0 
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01̔ Ἕ ̆MCH0 ₮ҍ CH0 ₮ ֽ̂ ԍ ₮̃ 

10̔Ḡ  

11̔ԑ ̆ CH0 ԍ ῀̆MCH0 ₮ҍ CH0 ₮ԑ  

19:16 Reserved Ḡ ᵝṿȂ 

15:14 CH3OMPSEL[1:0] 3 ₮ ‖  

Ԋᴆ ̆ ᵝ ԍ ‰ ₮Ḥ O3CPRÊ ꜚ CH3_OḤ Ȃ̃ 

00̔O3CPREḤ CH3COMCTL[2:0]ᵝ ₮Ȃ 

01̔ ҉ ̆ Ԋᴆ ̆O3CPRE Ḥ ₮ѿҩ ‖̆ғ

‖ ѿҩ CK_TIMER Ȃ 

10̔ Ҋ ̆ Ԋᴆ ̆O3CPRE Ḥ ₮ѿҩ ‖̆ғ

‖ ѿҩ CK_TIMER Ȃ 

11̔ ҉ Ҋ ̆ Ԋᴆ Ŏ3CPREḤ ₮ѿҩ ‖̆

ғ ‖ ѿҩ CK_TIMER Ȃ 

13:12 CH2OMPSEL[1:0] 2 ₮ ‖  

Ԋᴆ ̆ ᵝ ԍ ‰ ₮Ḥ O2CPRÊ ꜚ CH2_OḤ Ȃ̃ 

00̔O2CPREḤ CH2COMCTL[2:0]ᵝ ₮Ȃ 

01̔ ҉ ̆ Ԋᴆ ̆O2CPRE Ḥ ₮ѿҩ ‖̆ғ

‖ ѿҩ CK_TIMER Ȃ 

10̔ Ҋ ̆ Ԋᴆ ̆O2CPRE Ḥ ₮ѿҩ ‖̆ғ

‖ ѿҩ CK_TIMER Ȃ 

11̔ ҉ Ҋ ̆ Ԋᴆ ̆O2CPRE Ḥ ₮ѿҩ

‖̆ғ ‖ ѿҩ CK_TIMER Ȃ 

11:10 CH1OMPSEL[1:0] 1 ₮ ‖  

Ԋᴆ ̆ ᵝ ԍ ‰ ₮Ḥ O1CPRÊ ꜚ CH1_OḤ Ȃ̃ 

00̔O1CPREḤ CH1COMCTL[2:0]ᵝ ₮Ȃ 

01̔ ҉ ̆ Ԋᴆ ̆O1CPRE Ḥ ₮ѿҩ ‖̆ғ

‖ ѿҩ CK_TIMER Ȃ 

10̔ Ҋ ̆ Ԋᴆ ̆O1CPRE Ḥ ₮ѿҩ ‖̆ғ

‖ ѿҩ CK_TIMER Ȃ 

11̔ ҉ Ҋ ̆ Ԋᴆ ̆O1CPRE Ḥ ₮ѿҩ

‖̆ғ ‖ ѿҩ CK_TIMER Ȃ 

9:8 CH0OMPSEL[1:0] 0 ₮ ‖  

Ԋᴆ ̆ ᵝ ԍ ‰ ₮Ḥ O0CPRÊ ꜚ CH0_OḤ Ȃ̃ 

00̔O0CPREḤ CH0COMCTL[2:0]ᵝ ₮Ȃ 

01̔ ҉ ̆ Ԋᴆ ̆O0CPRE Ḥ ₮ѿҩ ‖̆ ғ

‖ ѿҩ CK_TIMER Ȃ 

10̔ Ҋ ̆ Ԋᴆ ̆O0CPRE Ḥ ₮ѿҩ ‖̆ ‖

ѿҩ CK_TIMER Ȃ 

11̔ ҉ Ҋ ̆ Ԋᴆ ̆O0CPRE Ḥ ₮ѿҩ

‖̆ ‖ ѿҩ CK_TIMER Ȃ 
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7 BRKENCH3 3Ҭ └ᶏ  

0̔ 3Ҭ └  

1̔ 3Ҭ └ᶏ  

6 BRKENCH2 2Ҭ └ᶏ  

0̔ 2Ҭ └  

1̔ 2Ҭ └ᶏ  

5 BRKENCH1 1Ҭ └ᶏ  

0̔ 1Ҭ └  

1̔ 1Ҭ └ᶏ  

4 BRKENCH0 0Ҭ └ᶏ  

0̔ 0Ҭ └  

1̔ 0Ҭ └ᶏ  

3 DTIENCH3 3 ῀ᶏ  

MCH3_O CH3_O ₮Ҭᶏ ῀Ȃ 

0̔ 3 ῀  

1̔ 3 ῀ᶏ  

2 DTIENCH2 2 ῀ᶏ  

MCH2_O CH2_O ₮Ҭᶏ ῀Ȃ 

0̔ 2 ῀  

1̔ 2 ῀ᶏ  

1 DTIENCH1 1 ῀ᶏ  

MCH1_O CH1_O ₮Ҭᶏ ῀Ȃ 

0̔ 1 ῀  

1̔ 1 ῀ᶏ  

0 DTIENCH0 0 ῀ᶏ  

MCH0_O CH0_O ₮Ҭᶏ ῀Ȃ 

0̔ 0 ῀  

1̔ 0 ῀ᶏ  

Ҭ (TIMERx_BRKCFG)  

Ẓ ̔0x78 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

BRK3P BRK3EN BRK2P BRK2EN BRK1P BRK1EN BRK0P BRK0EN Ḡ  

rw rw rw rw rw rw rw rw  

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

BRK3F[3:0] BRK2F[3:0] BRK1F[3:0] BRK0F[3:0] 
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rw rw rw rw 

 

ᵝ/ᵝ    

31 BRK3P BRKIN3 ῀Ḥ  

ᵝ ӈԅBRKIN3 ῀Ḥ Ȃ 

0̔BRKIN3 ῀ᵞ  

1̔BRKIN3 ῀  

TIMERx_CCHP ҬPROT[1:0] = 00 ̆ ᵝ ץ ḱ Ȃ 

30 BRK3EN BRKIN3 ῀Ḥ ᶏ  

ᵝ 1ᶏ BRKIN3 ῀Ȃ 

0̔Ҭ ῀  

1̔Ҭ ῀ᶏ  

TIMERx_CCHP ҬPROT[1:0] = 00 ̆ ᵝ ץ ḱ Ȃ 

29 BRK2P BRKIN2 ῀Ḥ  

ᵝ ӈԅBRKIN2 ῀Ḥ Ȃ 

0̔BRKIN2 ῀ᵞ  

1̔BRKIN2 ῀  

TIMERx_CCHP ҬPROT[1:0] = 00 ̆ ᵝ ץ ḱ Ȃ 

28 BRK2EN BRKIN2 ῀Ḥ ᶏ  

ᵝ 1ᶏ BRKIN2 ῀Ȃ 

0̔Ҭ ῀  

1̔Ҭ ῀ᶏ  

TIMERx_CCHP ҬPROT[1:0] = 00 ̆ ᵝ ץ ḱ Ȃ 

27 BRK1P BRKIN1 ῀Ḥ  

ᵝ ӈԅBRKIN1 ῀Ḥ Ȃ 

0̔BRKIN1 ῀ᵞ  

1̔BRKIN1 ῀  

TIMERx_CCHP ҬPROT[1:0] = 00 ̆ ᵝ ץ ḱ Ȃ 

26 BRK1EN BRKIN1 ῀Ḥ ᶏ  

ᵝ 1ᶏ BRKIN1 ῀Ȃ 

0̔Ҭ ῀  

1̔Ҭ ῀ᶏ  

TIMERx_CCHP ҬPROT[1:0] = 00 ̆ ᵝ ץ ḱ Ȃ 

25 BRK0P BRKIN0 ῀Ḥ  

ᵝ ӈԅBRKIN0 ῀Ḥ Ȃ 

0̔BRKIN0 ῀ᵞ  

1̔BRKIN0 ῀  

TIMERx_CCHP ҬPROT[1:0] = 00 ̆ ᵝ ץ ḱ Ȃ 

24 BRK0EN BRKIN0 ῀Ḥ ᶏ  

ᵝ 1ᶏ BRKIN0 ῀Ȃ 
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0̔Ҭ ῀  

1̔Ҭ ῀ᶏ  

TIMERx_CCHP ҬPROT[1:0] = 00 ̆ ᵝ ץ ḱ Ȃ 

23:16 Ḡ  Ḡ ᵝṿȂ 

15:12 BRK3F[3:0] BRKIN3 ῀Ḥ  

ѿҩԊᴆ ̆ Nҩ ῀Ԋᴆ ᴪ֟ ѿҩ ₮

Ȃ ֓ᵝ ӈԅ BRKIN3 ῀Ḥ Ȃ 

0000̔ ̆BRKIN3 ꜚᵬ̆N=1 

0001̔fSAMP = fCK_TIMER̆N=2 

0010̔fSAMP = fCK_TIMER̆N=4 

0011̔fSAMP = fCK_TIMER̆N=8 

0100̔fSAMP = fDTS/2̆N=6 

0101̔fSAMP = fDTS/2̆N=8 

0110̔fSAMP = fDTS/4̆N=6 

0111̔fSAMP = fDTS/4̆N=8 

1000̔fSAMP = fDTS/8̆N=6 

1001̔fSAMP = fDTS/8̆N=8 

1010̔fSAMP = fDTS/16̆N=5 

1011̔fSAMP = fDTS/16̆N=6 

1100̔fSAMP = fDTS/16̆N=8 

1101̔fSAMP = fDTS/32̆N=5 

1110̔fSAMP = fDTS/32̆N=6 

1111̔fSAMP = fDTS/32̆N=8 

TIMERx_CCHP ҬPROT[1:0] = 00 ̆ ᵝ ץ ḱ Ȃ 

11:8 BRK2F[3:0] BRKIN2 ῀Ḥ  

ѿҩԊᴆ ̆ Nҩ ῀Ԋᴆ ᴪ֟ ѿҩ ₮

Ȃ ֓ᵝ ӈԅ BRKIN2 ῀Ḥ Ȃ 

0000̔ ̆BRKIN2 ꜚᵬ̆N=1 

0001̔fSAMP = fCK_TIMER̆N=2 

0010̔fSAMP = fCK_TIMER̆N=4 

0011̔fSAMP = fCK_TIMER̆N=8 

0100̔fSAMP = fDTS/2̆N=6 

0101̔fSAMP = fDTS/2̆N=8 

0110̔fSAMP = fDTS/4̆N=6 

0111̔fSAMP = fDTS/4̆N=8 

1000̔fSAMP = fDTS/8̆N=6 

1001̔fSAMP = fDTS/8̆N=8 

1010̔fSAMP = fDTS/16̆N=5 

1011̔fSAMP = fDTS/16̆N=6 

1100̔fSAMP = fDTS/16̆N=8 

1101̔fSAMP = fDTS/32̆N=5 

1110̔fSAMP = fDTS/32̆N=6 
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1111̔fSAMP = fDTS/32̆N=8 

TIMERx_CCHP ҬPROT[1:0] = 00 ̆ ᵝ ץ ḱ Ȃ 

7:4 BRK1F[3:0] BRKIN1 ῀Ḥ  

ѿҩԊᴆ ̆ Nҩ ῀Ԋᴆ ᴪ֟ ѿҩ ₮

Ȃ ֓ᵝ ӈԅ BRKIN1 ῀Ḥ Ȃ 

0000̔ ̆BRKIN1 ꜚᵬ̆N=1 

0001̔fSAMP = fCK_TIMER̆N=2 

0010̔fSAMP = fCK_TIMER̆N=4 

0011̔fSAMP = fCK_TIMER̆N=8 

0100̔fSAMP = fDTS/2̆N=6 

0101̔fSAMP = fDTS/2̆N=8 

0110̔fSAMP = fDTS/4̆N=6 

0111̔fSAMP = fDTS/4̆N=8 

1000̔fSAMP = fDTS/8̆N=6 

1001̔fSAMP = fDTS/8̆N=8 

1010̔fSAMP = fDTS/16̆N=5 

1011̔fSAMP = fDTS/16̆N=6 

1100̔fSAMP = fDTS/16̆N=8 

1101̔fSAMP = fDTS/32̆N=5 

1110̔fSAMP = fDTS/32̆N=6 

1111̔fSAMP = fDTS/32̆N=8 

TIMERx_CCHP ҬPROT[1:0] = 00 ̆ ᵝ ץ ḱ Ȃ 

3:0 BRK0F[3:0] BRKIN0 ῀Ḥ  

ѿҩԊᴆ ̆ Nҩ ῀Ԋᴆ ᴪ֟ ѿҩ ₮

Ȃ ֓ᵝ ӈԅ BRKIN0 ῀Ḥ Ȃ 

0000̔ ̆BRKIN0 ꜚᵬ̆N=1 

0001̔fSAMP = fCK_TIMER̆N=2 

0010̔fSAMP = fCK_TIMER̆N=4 

0011̔fSAMP = fCK_TIMER̆N=8 

0100̔fSAMP = fDTS/2̆N=6 

0101̔fSAMP = fDTS/2̆N=8 

0110̔fSAMP = fDTS/4̆N=6 

0111̔fSAMP = fDTS/4̆N=8 

1000̔fSAMP = fDTS/8̆N=6 

1001̔fSAMP = fDTS/8̆N=8 

1010̔fSAMP = fDTS/16̆N=5 

1011̔fSAMP = fDTS/16̆N=6 

1100̔fSAMP = fDTS/16̆N=8 

1101̔fSAMP = fDTS/32̆N=5 

1110̔fSAMP = fDTS/32̆N=6 

1111̔fSAMP = fDTS/32̆N=8 

TIMERx_CCHP ҬPROT[1:0] = 00 ̆ ᵝ ץ ḱ Ȃ 
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ԑ Ḡ 0(TIMERx_FCCHP0)  

Ẓ ̔0x7C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

ԍ CH0_O / MCH0_O ₮Ȃ 

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

FCCHP0

EN 

Ḡ  

rw  

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

Ḡ  ROS IOS Ḡ  DTCFG[7:0] 

 rw rw  rw 

 

ᵝ/ᵝ    

31 FCCHP0EN ԑ 0ᶏ ᵝ 

0̔TIMERx_CCHP Ҭ ROSȁIOS DTCFG[7:0]  

1̔TIMERx_FCCHP0 Ҭ ROSȁIOS DTCFG[7:0]  

ᵝ TIMERx_CCHP PROT [1:0]=00 ḱ Ȃ 

30:12 Ḡ  Ḡ ᵝṿȂ 

11 ROS Ҋľ῏ Ŀ  

POENᵝ 1̆ ᵝ ӈԅ ̂ ԑ ₮ғ ҹ ₮ ̃ ₮

Ȃ 

0̔ POENᵝ 1̆ ₮Ḥ ̂CH0_O/ MCH0_Õ  

1̔ POENᵝ 1̆ ₮Ḥ ̂CH0_O/ MCH0_Õ ᶏ ̆

TIMER0_CHCTL2 CH0EN/ MCH0ENᵝ ῏Ȃ 

ᵝ TIMERx_CCHP PROT [1:0]=10 11 Ҍ Ȃ 

10 IOS Ҋľ῏ Ŀ  

POENᵝ 0̆ ᵝ ӈԅ ҹ ₮ ₮ Ȃ 

0̔ POENᵝ 0̆ ₮Ḥ ̂CH0_O/ MCH0_Õ  

1̔ POENᵝ 0̆ ₮Ḥ ̂CH0_O/ MCH0_Õ ᶏ ̆

TIMERx_CHCTL2 CH0EN/ MCH0ENᵝ ῏Ȃ 

ᵝ TIMERx_CCHP PROT [1:0]=10 11 Ҍ Ȃ 

9:8 Ḡ  Ḡ ᵝṿȂ 

7:0 DTCFG[7:0] └ 

֓ᵝ ӈԅ ῀ԑ ₮ӊ ȂDTCFGṿ ῏

Ҋ̔ 

DTCFG [7:5] =3ôb0xx̔DTvalue = DTCFG [7:0]x tDT, tDT=tDTS 

DTCFG [7:5] =3ôb10x̔DTvalue = (64+DTCFG [5:0])xtDT, tDT =tDTS*2 

DTCFG [7:5] =3ôb110̔DTvalue = (32+DTCFG [4:0])xtDT, tDT=tDTS*8 

DTCFG [7:5] =3ôb111̔DTvalue = (32+DTCFG [4:0])xtDT, tDT =tDTS*16 
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ᵝ TIMERx_CCHP PROT [1:0]=00 ḱ Ȃ 

ԑ Ḡ 1(TIMERx_FCCHP1)  

Ẓ ̔0x80 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

ԍ CH1_O / MCH1_O ₮Ȃ 

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

FCCHP1

EN 

Ḡ  

rw  

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

Ḡ  ROS IOS Ḡ  DTCFG[7:0] 

 rw rw  rw 

 

ᵝ/ᵝ    

31 FCCHP1EN ԑ 1ᶏ ᵝ 

0̔TIMERx_CCHP Ҭ ROSȁIOS DTCFG[7:0]  

1̔TIMERx_FCCHP1 Ҭ ROSȁIOS DTCFG[7:0]  

ᵝ TIMERx_CCHP PROT [1:0]=00 ḱ Ȃ 

30:12 Ḡ  Ḡ ᵝṿȂ 

11 ROS Ҋľ῏ Ŀ  

POENᵝ 1̆ ᵝ ӈԅ ̂ ԑ ₮ғ ҹ ₮ ̃ ₮

Ȃ 

0̔ POENᵝ 1̆ ₮Ḥ ̂CH1_O / MCH1_Õ  

1̔ POENᵝ 1̆ ₮Ḥ ̂CH1_O / MCH1_Õ ᶏ ̆

TIMER0_CHCTL2 CH1EN/ MCH1ENᵝ ῏ 

ᵝ TIMERx_CCHP PROT [1:0]=10 11 Ҍ Ȃ 

10 IOS Ҋľ῏ Ŀ  

POENᵝ 0̆ ᵝ ӈԅ ҹ ₮ ₮ Ȃ 

0̔ POENᵝ 0̆ ₮Ḥ ̂CH1_O / MCH1_Õ  

1̔ POENᵝ 0̆ ₮Ḥ ̂CH1_O / MCH1_Õ ᶏ ̆

TIMERx_CHCTL2 CH1EN/MCH1ENᵝ ῏ 

ᵝ TIMERx_CCHP PROT [1:0]=10 11 Ҍ Ȃ 

9:8 Ḡ  Ḡ ᵝṿȂ 

7:0 DTCFG[7:0] └ 

֓ᵝ ӈԅ ῀ԑ ₮ӊ ȂDTCFGṿ ῏

Ҋ̔ 

DTCFG [7:5] =3ôb0xx̔DTvalue = DTCFG [7:0]x tDT, tDT=tDTS. 
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DTCFG [7:5] =3ôb10x̔DTvalue = (64+DTCFG [5:0])xtDT, tDT =tDTS*2. 

DTCFG [7:5] =3ôb110̔DTvalue = (32+DTCFG [4:0])xtDT, tDT=tDTS*8. 

DTCFG [7:5] =3ôb111̔DTvalue = (32+DTCFG [4:0])xtDT, tDT =tDTS*16. 

ᵝ TIMERx_CCHP PROT [1:0]=00 ḱ Ȃ 

ԑ Ḡ 2(TIMERx_FCCHP2)  

Ẓ ̔0x84 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

ԍ CH2_O / MCH2_O ₮Ȃ 

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

FCCHP2

EN 

Ḡ  

rw  

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

Ḡ  ROS IOS Ḡ  DTCFG[7:0] 

 rw rw  rw 

 

ᵝ/ᵝ    

31 FCCHP2EN ԑ 2ᶏ ᵝ 

0̔TIMERx_CCHP Ҭ ROSȁIOS DTCFG[7:0]  

1̔TIMERx_FCCHP2 Ҭ ROSȁIOS DTCFG[7:0]  

ᵝ TIMERx_CCHP PROT [1:0]=00 ḱ Ȃ 

30:12 Ḡ  Ḡ ᵝṿȂ 

11 ROS Ҋľ῏ Ŀ  

POENᵝ 1̆ ᵝ ӈԅ ̂ ԑ ₮ғ ҹ ₮ ̃ ₮

Ȃ 

0̔ POENᵝ 1̆ ₮Ḥ ̂CH2_O / MCH2_Õ  

1̔ POENᵝ 1̆ ₮Ḥ ̂CH2_O / MCH2_Õ ᶏ ̆

TIMER0_CHCTL2 CH2EN/ MCH2ENᵝ ῏ 

ᵝ TIMERx_CCHP PROT [1:0]=10 11 Ҍ Ȃ 

10 IOS Ҋľ῏ Ŀ  

POENᵝ 0̆ ᵝ ӈԅ ҹ ₮ ₮ Ȃ 

0̔ POENᵝ 0̆ ₮Ḥ ̂CH2_O / MCH2_Õ  

1̔ POENᵝ 0̆ ₮Ḥ ̂CH2_O / MCH2_Õ ᶏ ̆

TIMERx_CHCTL2 CH2EN/ MCH2ENᵝ ῏ 

ᵝ TIMERx_CCHP PROT [1:0]=10 11 Ҍ Ȃ 

9:8 Ḡ  Ḡ ᵝṿȂ 

7:0 DTCFG[7:0] └ 



                                                            GD32E502xxΎ 

376 
 

֓ᵝ ӈԅ ῀ԑ ₮ӊ ȂDTCFGṿ ῏

Ҋ̔ 

DTCFG [7:5] =3ôb0xx̔DTvalue = DTCFG [7:0]x tDT, tDT=tDTS. 

DTCFG [7:5] =3ôb10x̔DTvalue = (64+DTCFG [5:0])xtDT, tDT =tDTS*2. 

DTCFG [7:5] =3ôb110̔DTvalue = (32+DTCFG [4:0])xtDT, tDT=tDTS*8. 

DTCFG [7:5] =3ôb111̔DTvalue = (32+DTCFG [4:0])xtDT, tDT =tDTS*16. 

ᵝ TIMERx_CCHP PROT [1:0]=00 ḱ Ȃ 

ԑ Ḡ 3(TIMERx_FCCHP3)  

Ẓ ̔0x88 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

ԍ CH3_O / MCH3_O ₮Ȃ 

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

FCCHP3

EN 

Ḡ  

rw  

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

Ḡ  ROS IOS Ḡ  DTCFG[7:0] 

 rw rw  rw 

 

ᵝ/ᵝ    

31 FCCHP3EN ԑ 3ᶏ ᵝ 

0̔TIMERx_CCHP Ҭ ROSȁIOS DTCFG[7:0]  

1̔TIMERx_FCCHP3 Ҭ ROSȁIOS DTCFG[7:0]  

ᵝ TIMERx_CCHP PROT [1:0]=00 ḱ Ȃ 

30:12 Ḡ  Ḡ ᵝṿȂ 

11 ROS Ҋľ῏ Ŀ  

POENᵝ 1̆ ᵝ ӈԅ ̂ ԑ ₮ғ ҹ ₮ ̃ ₮

Ȃ 

0̔ POENᵝ 1̆ ₮Ḥ ̂CH3_O / MCH3_Õ  

1̔ POENᵝ 1̆ ₮Ḥ ̂CH3_O / MCH3_Õ ᶏ ̆

TIMER0_CHCTL2 CH3EN/ MCH3ENᵝ ῏ 

ᵝ TIMERx_CCHP PROT [1:0]=10 11 Ҍ Ȃ 

10 IOS Ҋľ῏ Ŀ  

POENᵝ 0̆ ᵝ ӈԅ ҹ ₮ ₮ Ȃ 

0̔ POENᵝ 0̆ ₮Ḥ ̂CH3_O / MCH3_Õ  

1̔ POENᵝ 0̆ ₮Ḥ ̂CH3_O / MCH3_Õ ᶏ ̆

TIMERx_CHCTL2 CH3EN/ MCH3ENᵝ ῏ 

ᵝ TIMERx_CCHP PROT [1:0]=10 11 Ҍ Ȃ 
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9:8 Ḡ  Ḡ ᵝṿȂ 

7:0 DTCFG[7:0] └ 

֓ᵝ ӈԅ ῀ԑ ₮ӊ ȂDTCFGṿ ῏

Ҋ̔ 

DTCFG [7:5] =3ôb0xx̔DTvalue = DTCFG [7:0]x tDT, tDT=tDTS. 

DTCFG [7:5] =3ôb10x̔DTvalue = (64+DTCFG [5:0])xtDT, tDT =tDTS*2. 

DTCFG [7:5] =3ôb110̔DTvalue = (32+DTCFG [4:0])xtDT, tDT=tDTS*8. 

DTCFG [7:5] =3ôb111̔DTvalue =̂32+DTCFG [4:0])xtDT, tDT =tDTS*16. 

ᵝ TIMERx_CCHP PROT [1:0]=00 ḱ Ȃ 

DMA (TIMERx_DMACFG)  

Ẓ ̔0xE0 

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  DMATC[5:0] Ḡ  DMATA [5:0] 

 rw  rw 

 

ᵝ/ᵝ    

31:14 Ḡ  Ḡ ᵝṿȂ 

13:8 DMATC [5:0] DMAᴰ  

ᵝ ӈԅ DMA ̂ /Ώ̃TIMERx_DMATB n̆n = (DMATC 

[5:0] +1)ȂDMATC [5:0]6׆ôb00000⌠6ôb100010. 

7:6 Ḡ  Ḡ ᵝṿȂ 

5:0 DMATA [5:0] DMAᴰ  

ᵝ ӈԅ DMA TIMERx_DMAVB ѿҩ Ȃ

TIMERx_DMA ѿ ̆ ᵝ Ȃ ԋ

TIMERx_DMATB ̆ +0x4Ȃ 

ӊ̔  = TIMERx_CTL0 + DMATA*4 

DMA ‖ (TIMERx_DMATB)  

Ẓ ̔0xE4 

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 

DMATB[15:0] 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 DMATB [15:0] DMA ‖ 

ҩ Ώ̆̂ +ᴰ *4̃ ῤ ᴪ  

ᴰ ᴆ ̆ ҹ 0⌠ DMATCȂ 

(TIMERx_CFG)  

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  CHVSEL OUTSEL 

 rw rw 

 

ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿȂ 

1 CHVSEL Ώ ᵝ 

ᵝ ᴆΏ 1 0Ȃ 

1̔ Ώ῀ ṿҍ ╠ṿ ̆Ώ῀ ᵬ  

0̔  

0 OUTSEL ₮ṿ ᵝ 

ᵝ ᴆΏ 1 0Ȃ 

1̔ POENᵝҍ IOSᵝ ҹ 0̆↕ ₮  

0̔  
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18.2. L0̂TIMERx, x=1̃ 

 ׃ .18.2.1

L0̂TIMER1̃ 4 ̆ ῀ ̆ ₮ ̆֟ PWMḤ └

Ȃ L0 16β Ȃ 

L0 ̆ ץ ̆ῒ Ԋᴆ ץ ꜚῒז Ȃ 

ӊ ԑ ̆p ױ ץ ѿ ѿҩ Ȃ 

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.  

18-42. L0 ᶫԅ L0 ῤ  

18-42. L0  

=10

0

0 0

῀

&

&
№

῀

№

TIMERx_CHxCV

/Ҭ

Ҭ └

APB BUS

CK_TIMER

CH0_IN

CH1_IN

CH2_IN

CH3_IN

CI0

ITI0

ITI1

ITI2

ITI3

ETI

ꜚ ₮

̆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

ETIFP

req en/direct req set

 

18.2.4. ⱳ  

 

L0 ץ ῤ CK_TIMER SMĈTIMERx_SMCFGβ[2:0]̃

└ ꜚȂ 

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

SMC[2:0]=3Ωb000̆ ꜚ № ῤ CK_TIMERȂ CEN

ᵝ̆CK_TIMER № ̂ № ṿ TIMERx_PSC ̃֟ PSC_CLKȂ 

TIMERx_SMCFG SMC[2:0]ҹ0x1ȁ0x2ȁ0x30x7̆ № ῒז

̂ TIMERx_SMCFGTRGS [2:0]̃ ꜚ̆ Ҋ Ȃ SMCβ

ҹ0x4ȁ0x50x6̆ № ῤ CK_TIMERꜚȂ 
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18-43. ῤ № ҹ1 ̆  

 

 

CK_TIMER

CEN

PSC_CLK = TIMER_CK

CNT_REG

Reload Pulse

17 18 19 20 21 22

update event 
generate(UPG)

23 00 01 02 03 04 05 06 07

Update event (UPE)

 

Â SMC[2:0]=3ôb111̂ 0)̆ ῀ ᵬҹ  

№ ץ TIMERx_CI0/ TIMERx_CI1ҩ҉ Ҋ Ȃ

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

TIMERx_CIx Ḥ Ȃ 

№ Ӟ ץ ῤ Ḥ ITI0/1/2/3҉ Ȃ ץ SMC 

[2:0]ҹ0x7 TRGS [2:0]ҹ0x0̆0x1̆0x20x3Ȃ 

Â SMC1= 1ôb1̂ 1̃̆ ῀ ETIᵬҹ  

№ ץ ETI ҩ҉ Ҋ Ȃ ץ

TIMERx_SMCFGҬ SMC1βҹ1 Ȃ ѿ ETIḤ ᵬҹ ̆

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

⌠ Ȃ ETIFḤ ҹ ̆ └ ҩETIḤ

҉ ֟ ѿҩ ‖ ҹ № ᶫ Ȃ 

№  

№ ץ ̂TIMER_CK̃ 1⌠ 65536ӊ ᴋ ṿ№ ̆№

PSC_CLKꜚ Ȃ№ № TIMERx_PSC└̆ ҩ └

‖ ̆ Ȃ № Ҋѿ Ԋᴆ⌠

Ȃ 
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18-44. PSC ṿ0׆ ⌠2 ̆  

 

 

TIMER_CK

CEN

PSC_CLK

CNT_REG

Reload Pulse

Prescaler CNT

Prescaler 
shadow

94 95 96 97 98 99

0 2

0 2

0 1 2 0 1 2 0 1

PSC value

UPG

0 2

0 1 2

 

҉  

̆ ҉ Ȃ 0׆ ҉ ⌠ ꜚⱴ ṿ̂

ӈ TIMERx_CARҬ̃̆ ѿ ⌠ ꜚⱴ ṿ̆ᴪ ׆ 0 ҉

֟ ҉ ԊᴆȂ ҉ Ҭ T̆IMERx_CTL0Ҭ └ᵝDIR

0Ȃ 

TIMERx_SWEVG UPGβ 1 Ԋᴆ ̆ ṿᴪ 0̆ ֟

ԊᴆȂ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ̂ ꜚ ̆ № ̃ Ȃ 

18-45. ҉ ̆PSC=0/2 18-46. ҏ Ї

TIMERx_CAR ẅ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99 ̆ Ҍ №

Ҋ ҹȂ 
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18-45. ҉ ̆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

 

18-46. ҉ ̆ 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 

 



                                                            GD32E502xxΎ 

384 
 

Ҋ  

̆ Ҋ Ȃ ׆ ꜚⱴ ṿ̂ ӈ TIMERx_CAR

Ҭ̃ Ҋ ⌠ 0Ȃѿ ⌠ 0̆ ᴪ ׆ ꜚⱴ ṿ ֟

Ҋ ԊᴆȂ Ҋ Ҭ T̆IMERx_CTL0Ҭ └ᵝDIR

1Ȃ 

TIMERx_SWEVG UPGβ 1 Ԋᴆ ̆ ṿᴪ ∆ ҹ ꜚ

ⱴ ṿ̆ ֟ ԊᴆȂ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ̂ ꜚ ̆ № ̃ Ȃ 

18-47. Ҋ ̆PSC=0/2 18-48. Ґ Ї

TIMERx_CAR ẅ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99 ̆ Ҍ

Ҋ ҹȂ 

18-47. 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

 



                                                            GD32E502xxΎ 

385 
 

18-48. 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_SWEVG UPGβ 1 ∆ץ ṿҹ 0̆ ֟ ѿҩ Ԋᴆ̆

Ҭ Ҋ ҉ Ҋ Ȃ 

҉ Ҋ ̆TIMERx_INTFҬ UPIFβ ᴪ 1̆ CHxIFβ 1ҍ

TIMERx_CTL0Ҭ CAM ṿ ῏Ȃΐᵣ 18-49. Ҳ

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ̂ ꜚ ̆ № ̃ Ȃ 

18-49. Ҳ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99̆

TIMERx_PSC=0x0̆ ҹ 
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18-49. Ҭ  

Hardware set

Software clear

 

CEN

PSC_CLK

CNT_REG 3 2 1 0 1 2 ŀ. 98 99 98 ŀ 1 0

Underflow

Overflow

TIMERx_CTL0 CAM = 2'b11 

TIMER_CK

1 2 ŀ. 98 99 98 97

UPIF

CHxIF

CHxIF

TIMERx_CTL0 CAM = 2'b10 (upcount only )

TIMERx_CTL0 CAM = 2'b01 (downcount only )

CHxIF

CHxCV=2 2 1

2

 

῀ /₮  

L0 ҩ ԍ ῀ ₮ Ȃ ҩ ѿҩ

̆ ѿҩ ῀ ̆ └ ₮ Ȃ 

Â ῀ ⱳ  

῀ ⱳ ᾛ ѿҩ ̆ ̆ ̆ Ȃ ῀ ѿҩ

̆ѿҩ ̆ ѿҩ № Ȃ ῀ ҉₮

̆TIMERx_CHxCVᴪ ╠ ṿ̆ CHxIFᵝ 1̆ CHxIE = 

1↕֟ Ҭ Ȃ 
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18-50. ͂  

CI0
D

№̂CH0VAL̃№

TIMER_CK

Q D Q D Q

CI1FE0 

ITS 

CH0MS

CH0IF

CH0IE
CH0_CC_I

TIMERx_CC_INT

ῒז Ҭ  

CH0CAPPSC

&

ԍ
CH0P&CH0NP

CI0FE0

҉ /Ҋ

ITI0

ITI3

ITI1

ITI2

CI0FE0

҉ &Ҋ

IS0 

CI0F_ED

 

῀ Ḥ CIx ң ̆ ѿ TIMERx_CHxḤ ̆ ѿ

TIMERx_CH0,TIMERx_CH1TIMERx_CH2ӊ Ḥ ֽ̂ ԍCI0̃Ȃ ῀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 ԊᴆȂ Ԋᴆ ̆CHxVAL Ữ ṿȂ 

Ҋ̔ 

ѿ ̔ ̂TIMERx_CHCTL0ҬCHxCAPFLT̃̔  

῀Ḥ Ḥ ̆ CHxCAPFLTȂ 

ԋ ̔ ̂TIMERx_CHCTL2ҬCHxP̃̔ 

CHxP ҉ Ҋ Ȃ 

҈ ̔ ̂TIMERx_CHCTL0ҬCHxMS̔̃ 

ѿ CHxMS ῀ ̆ Ḡ ῀

̂CHxMS!=0x0̃̆ ғTIMERx_CHxCV Ҍ Ῥ ΏȂ 

̔Ҭ ᶏ ̂TIMERx_DMAINTENҬCHxIECHxDEÑ̔  

ᶏ Ҭ ̆ ץ Ҭ DMA Ȃ 

ԓ ̔ ᶏ ̂TIMERx_CHCTL2ҬCHxEÑȂ 

̔ ῀Ḥ ̆TIMERx_CHxCV ╠ ṿ̆CHxIFҹ 1Ȃ

CHxIFᵝ ҹ1̆ ↕CHxOFβ 1Ȃ TIMERx_DMAINTENҬCHxIE

CHxDEN ̆ Ҭ DMA ᴪ ₮Ȃ 

֟ ̔ ᴆ CHxGβ̆ ᴪ ֟ Ҭ DMA Ȃ 

῀ ⱳ Ӟ TIMERx_CHx҉Ḥ ‖ Ȃᶛ ̆ѿҩ PWM

⌠CI0Ȃ TIMERx_CHCTL0ҬCH0MSҹ2Ωb01̆ 0 Ḥ ҹ
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CI0 ҉ Ȃ TIMERx_CHCTL0ҬCH1MSҹ2Ωb10̆ 1

Ḥ ҹ CI0 Ҋ Ȃ ҹ ᵝ ̆ 0 ҉ ᵝȂ

TIMERX_CH0CV PWM ṿ T̆IMERx_CH1CV PWM ṿȂ 

Â ₮ ⱳ  

18-51. ₮ ̂x=0,1,2,3̃ 

₮
CHxCV

Counter

₮
₮ └

CHxCOMCTL

₮ᶏ

CHxP

CHxEN

OxCPRE 

CHx_O

CNT>CHxCV

CNT=CHxCV

CNT<CHxCV

 

18-51. ₴ Ѓx=0,1,2,3Є ₮ԅ ₮ Ȃ ₮Ḥ CHx_Oҍ

OxCPREḤ ̂ ₴‼ Ḫ ̃ ῏ Ҋ̔OxCPREḤ ̆

CHx_O ₮ ’ҍOxCPREḤ ̆CHxPβ CHxENβ ῏̂ΐᵣ ’

TIMERx_CHCTL2Ҭ Ȃ̃ɒ ̆ CHxP=0̂CHx_O ҍ̆OxCPRE

₮ ȁ̃CHxEN=1̂CHx_O₮ᶏ ̃ ̔ 

OxCPRE ₮ ̂ ̃ ̆↕CHx_O ₮ ̂ ̃ ̕ 

OxCPRE ₮ ̂ᵞ̃ ̆↕CHx_O ₮ ̂ᵞ̃ Ȃ 

₮ ⱳ ̆TIMERx֟ץ ‖̆ῒᵝ ̆ ̆

Ȃ ѿҩ ₮ CHxCV ҍ ṿ ̆ CHxCOMCTL ̆

ҩ ₮ ץ ̆ ᵞ Ȃ ṿҍCHxCV ṿ

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

Ȃ 

Ҋ̔ 

ѿ ̔ ̔ 

̆ № Ȃ 

ԋ ̔ ̔ 

CHxCOMSENᵝ ₮ ̕ 

CHxCOMCTLᵝ ₮ ̂ /ᵞ / ̃̕  

CHxPβ ̕ 

CHxENNᶏ ₮Ȃ 

҈ ̔ CHxIE/CxCDEᵝ Ҭ /DMA ᶏ Ȃ 

̔ TIMERx_CARTIMERx_CHxCV ₮ ̔ 

CHxVAL ץ ᵰ Ȃ 

ԓ ̔ CENβᶏ Ȃ 

18-52. Ҏ ₴ ԅ҈ ₮ ̔ / /ᵞ C̆AR=0x63, 
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CHxVAL=0x3Ȃ 

18-52. ҈ ₮  

 

 

CEN

CNT_REG 00 01 02 03 04 05 ŀ. 62 63

Overflow

match toggle

CNT_CLK

OxCPRE

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

match set

match clear

OxCPRE

OxCPRE

 

₮PWMⱳ  

PWM ₮ Ҋ̂PWM 0 CHxCOMCTLҹ 3Ωb110̆PWM 1

CHxCOMCTLҹ 3Ωb111̆̃ TIMERx_CAR TIMERx_CHxCVṿ̆

₮PWM Ȃ 

̆ ױ ҹң№ץ PWM ̔EAPWM̂ PWM̃ CAPWM̂Ҭ

PWM̃Ȃ 

EAPWM TIMERx_CARṿ‗ ̆ TIMERx_CHxCVṿ‗ Ȃ

18-53. EAPWM ԅEAPWM ₮ Ҭ Ȃ 

CAPWM ̂2*TIMERx_CARṿ̃‗ ̆ ̂2*TIMERx_CHxCV

ṿ̃‗ Ȃ 18-54. CAPWM ԅCAPWM ₮ Ҭ Ȃ 

PWM0 Ҋ̂CHxCOMCTL==3Ωb110̃̆ TIMERx_CHxCV ṿ ԍ

TIMERx_CAR ṿ̆ ₮ѿ ҹ Ȃ TIMERx_CHxCVṿ

ԍ 0̆ ₮ѿ ҹ Ȃ 
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18-53. EAPWM  

0

CHxVAL

CAR

PWM  MODE0

PWM  MODE1

Cx OUT

Cx OUT

Interrupt signal

CHxIF

 

18-54. CAPWM  

0

CHxVAL

CAR

PWM  MODE0

Cx OUT

PWM  MODE1

Cx OUT

Interrupt signal

CHxIF

CAM=2'b01 down only

CAM=2'b10 up only

CHxIF

CAM=2'b11 up/down

CHxIF

 

₮‰ Ḥ  

18-51. ₴ Ѓx=0,1,2,3Є ̆ TIMERxԍ ₮ Ҋ̆

CHxCOMCTLᵝ ץ ӈOxCPREḤ ̂ x‰ Ḥ ̃ ȂOxCPREḤ

₮ⱳ ̆ ̆ CHxCOMCTL=0x00ץḠ ̕ CHxCOMCTL=0x01

ץ OxCPREḤ ҹ ̕ CHxCOMCTL=0x02ץ OxCPREḤ ҹ

ᵞ ̕ CHxCOMCTL=0x03̆ ṿ TIMERx_CHxCVṿ ̆ ץ

₮Ḥ Ȃ 

PWM 0 PWM 1 OxCPRE ѿ ₮ ̆ CHxCOMCTLᵝ ᵝ0x06

0x07ץ PWM 0/PWM 1Ȃ ֓ Ҭ̆ ṿ TIMERx_CHxCV
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ṿ ῏ ץ ŎxCPREḤ ῒ Ȃΐᵣ ̆ ᵝȂ 

CHxCOMCTL =0x040x05ץ OxCPREḤ └ ₮ⱳ Ȃ ₮ Ḥ

ᴆ ҹ ̆ Ҍᶭ ԍTIMERx_CHxCVṿ ṿӊ

Ȃ 

CHxCOMCEN=1̆ ETI Ḥ ֟ ETIFEḤ ҹ ̆OxCPRE

└ҹᵞ Ȃ Ҋѿ Ԋᴆ⌠ ̆OxCPREḤ ᴪ ⌠ Ȃ 

֜  

֜ ⱳ ᶏ TIMERx_CH0TIMERx_CH1 CI0FE0CI1FE1֜

Ḥ ԑᵬ ֟ ṿȂ ҩ ῀ ̆DIRβᴪ Ȃ ῀ ץ

CI0FE0̆ ץ CI1FE1̆ ץ CI0FE0CI1FE1̆ SMC=0x01̆

0x020x03 ᶏ Ȃ └ 18-7. Ғ Ґ

Ȃ ֜ ץ ᵬѿҩ ̆ ᴪ 0

ꜚⱴ ṿӊ Ȃ ̆ ╠ TIMERx_CAR

Ȃ 

18-7. Ҍ Ҋ  

  

CI0FE0 CI1FE1 

҉  Ҋ  ҉  Ҋ  

֜ 0 

SMC[2:0]=3ôb001 

CI1FE1=1 Ҋ ҉ - - 

CI1FE1=0 ҉ Ҋ - - 

֜ 1 

SMC [2:0]=3ôb010 

CI0FE0=1 - - ҉ Ҋ 

CI0FE0=0 - - Ҋ ҉ 

֜ 2 

SMC [2:0]=3ôb011 

CI1FE1=1 Ҋ ҉ X X 

CI1FE1=0 ҉ Ҋ X X 

CI0FE0=1 X X ҉ Ҋ 

CI0FE0=0 X X Ҋ ҉ 

̔"-" " "; "X" Ҍ Ȃ"0" ᵞ ̆"1" Ȃ 

18-55. ֜ 2ғCI0FE0Ҍ ҹ 

  

CI0FE0

CI1FE1

 

CNT_REG

         

2120 22 23 24 25 24 23 22 21 20 19

TIMERx_CAR 99
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18-56. ֜ 2ғCI0FE0 ҹ 

  

CI0FE0

CI1FE1

 

CNT_REG

         

1920 18 17 16 15 16 17 18 19 20 21

TIMERx_CAR 99

 

ᴰ ⱳ  

(TIMERx,x=0,7) ᴰ ⱳ Ȃ 

Һ-׆  

TIMERx Ҋ ̆ ᵝ ̆ Ả Ԋᴆ ̆ ץ

TIMERx_SMCFGҬ SMC [2:0]֓ Ȃ ֓ ῀ ץ

TIMERx_SMCFGҬ TRGS [2:0]Ȃ 

׆ .18-8 ↓ ҽᶛ 

    №  

↓ҽ 

SMC[2:0] 

3'b100̂ ᵝ ̃ 

3'b101̂ Ả ̃ 

3'b110̂Ԋᴆ ̃ 

TRGS[2:0] 

000̔ITI0 

001̔ITI1 

010̔ITI2 

011̔ITI3 

100̔CI0F_ED 

101̔CI0FE0 

110̔CI1FE1 

111̔ETIFP(1) 

CI0FE0

CI1FE1 ̆

CHxP

Ȃ 

ETIFP

̂

῀ETĨ̆ ETP

 

ITIx̆

№ Ҍ  

CIx ̆

CHxCAPFLT

̆№ Ҍ  

ETIF̆

№ Ҍ  

ᶛ1 ᵝ  

῀҉ ̆

 

TRGIS[2:0]=3ôb000 

ITI0ҹ  

ITI0̆

Ҍ  

ITI0̆

№ Ҍ  
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    №  

18-57. ᵝ Ҋ └  

  

TIMER_CK

CEN

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

UPIF

ITI0

TRGIF

Internal sync delay

 

ᶛ2 Ả  

῀ҹᵞ

Ṝ̆ Ả   

TRGIS[2:0]=3ôb101 

CI0FE0ҹ  

TI0S=0̂ ̃ 

CH0P==0Ҍ ̆ ҉

  

ҩᶛ Ҭ

 

18-58. Ả Ҋ └  

  

 

TIMER_CK

CEN

CNT_REG 94 95 96 97 98

CI0

TRGIF

CI0FE0

99

 

ᶛ3 Ԋᴆ  

῀ ҉

 

TRGIS[2:0]=3ôb111 

ETIFҹ  

ETP = 0

  

ETPSC = 1̆2№  

ETFC = 0̆  

18-59. Ԋᴆ Ҋ └  

  

TIMER_CK

CNT_REG 94 95 96 97

ETI

TRGIF

ETIFP

 

‖  

‖ ҍ ̆ TIMERx_CTL0SPMβ 1̆ ↕ᶏ ‖

Ȃ SPM 1̆ Ҋ Ԋᴆ⌠ Ả Ȃҹԅ ⌠ ‖ ̆ ץ



                                                            GD32E502xxΎ 

394 
 

CHxCOMCTLTIMERxҹPWM Ȃ 

ѿ ‖ Ҋ̆ TIMERx_CTL0 ᶏ ᵝ

CEN=1ᶏ Ȃ Ḥ ᴆΏCEN=1 ֟ץ ѿҩ ‖̆ CENβ ѿ

Ḡ ҹ1 ⌠ Ԋᴆ CENβ ᴆΏ0Ȃ CENβ ᴆ 0̆ Ả

ᵬ̆ ṿ Ḡ Ȃ 

‖ Ҋ̆ ᴪ CENβ 1̆ ᶏ Ȃ ̆ ṿ

TIMERx_CHxCV ṿ ᶭ ѿ֓ Ȃ ‖ Ҋ̆ ҉ ֟

ӊ ̆OxCPRE Ḥ └ ҹҍ ̆ᵖ Ҍ

Ȃ 

18-60. ‖ ̆TIMERx_CHxCV = 0x04 TIMERx_CAR=0x99 

 

 

TIMER_CK
(PSC_CLK)

CEN

CNT_REG 0 1 2 3 4 5 ŀ. 98 99 00

OxCPRE

CI3

Under SPM, counter stop

 

ԑ  

(TIMERx,x=0,7)ԑ Ȃ 

DMA  

DMA DMA Ȃ ңҩ DMA ῏

T̔IMERx_DMACFGTIMERx_DMATBȂ ᶏ DMA ῤ̆ Ҭ Ԋᴆ ץ

֟ DMA Ȃ Ҭ Ԋᴆ ̆TIMERxᴪ DMA ȂDMA M2P ̆

PADDRTIMERx_DMATB D̆MA ᴪ TIMERx_DMATBȂ ҉̆

TIMERx_DMATB ѿҩ ‖̆ ᴪ TIMERx_DMATB⌠ѿҩῤ ̆

ҩῤ TIMERx_DMACFGҬ DMATA Ȃ TIMERx_DMACFG

DMATCβ ṿҹ 0̆ 1 ᴰ ̆ 1ҩDMA ץ Ȃ

TIMERx_DMACFGDMATCβ ṿҌҹ 1̆ ᶛ ῒṿҹ 3̆ 4 ᴰ ̆

Ῥ 3 DMA Ȃ 3 Ҋ̆DMA TIMERx_DMATB

ᴪ ⌠ DMATA+0x4, DMATA+0x8̆DMATA+0xC Ȃ ӊ̆ ѿ

DMAῤ Ҭ ̆ ᴪ ̂DMATC+1̃ Ȃ 

Ῥ 1 DMA Ԋᴆ̆TIMERxᴪ ҉ Ȃ 
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CortexÈ-M33ῤ Ả D̆BG_CTL0Ҭ TIMERx_HOLDᵝ 1̆

Ả Ȃ 

18.2.5. TIMERx ̂x=1̃ 

TIMER1 ̔0x4000 0000 

└ 0(TIMERx_CTL0)  

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

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

 rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:10 Ḡ  Ḡ ᵝṿȂ 

9:8 CKDIV[1:0] №  

ᴆ CKDIV̆ (CK_TIMER) ҍ

(DTS)ӊ № Ȃ 

00̔fDTS= fCK_TIMER 

01̔fDTS= fCK_TIMER /2 

10̔fDTS= fCK_TIMER /4 

11̔Ḡ  

7 ARSE ꜚ ᶏ  

0̔ TIMERx_CAR  

1̔ᶏ TIMERx_CAR  

6:5 CAM[1:0]  

00̔ Ҭ ̂ ̃ȂDIRᵝ ԅ Ȃ 

01̔Ҭ Ҋ 1 Ȃ Ҭ ̆ ₮

̂TIMERx_CHCTL0 Ҭ CHxMS=00̃̆ Ҋ ̆CHxFᵝ

1 

10̔Ҭ ҉ 1 Ȃ Ҭ ̆ ₮

̂TIMERx_CHCTL0 Ҭ CHxMS=00̃̆ ҉ ̆CHxFᵝ

1 

11̔Ҭ ҉Ҋ 1 Ȃ Ҭ ̆ ₮
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̂TIMERx_CHCTL0 Ҭ CHxMS=00̃̆ ҉ Ҋ ̆CHxFᵝ

ᴪ 1 

ᶏ ץ ̆ ᵝҌ ׆ 0x00℗ ⌠ 0x00 Ȃ 

4 DIR  

0̔ ҉  

1̔ Ҋ  

ҹҬ ̆ ᵝҹ Ȃ 

3 SPM ‖  

0̔ Ԋᴆ ̆  

1̔ Ҋѿ Ԋᴆ ̆ Ả  

2 UPS  

ᴆ ᵝ̆ Ԋᴆ . 

ҊԊᴆץ :0 ᴪ֟ Ҭ DMA ̔ 

ς UPGᵝ 1 

ς ₮/Ҋ  

ς ᵝ ֟  

1: Ҋ↓Ԋᴆᴪ֟ Ҭ DMA ̔ 

₮/Ҋ  

1 UPDIS  

ᵝ ᶏ Ԋᴆ ֟ Ȃ 

0̔ Ԋᴆᶏ . Ԋᴆ ̆ ῀ ṿ̆ץҊԊᴆ

ᴪ֟ Ԋᴆ̔ 

ï UPGᵝ 1 

ï ₮/Ҋ  

ς ᵝ ֟  

1̔ Ԋᴆ  

̔ ᵝ 1 ̆ UPGᵝ 1 ᵝ Ҍᴪ֟ Ԋᴆ̆

№ ∆ Ȃ 

0 CEN ᶏ  

0̔  

1̔ ᶏ  

ᴆ CENᵝ 1 ̆ ȁ Ả ᵬȂ 

└ 1(TIMERx_CTL1)  

Ẓ ̔0x04 

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  TI0S MMC[2:0] DMAS Ḡ  

 rw rw rw  

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7 TI0S 0 ῀   

0̔ TIMERx_CH0 ᵬҹ 0 ῀ 

1̔ TIMERx_CH0, CH1 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 ̆ ₮ѿҩ TRGOḤ ̆ Ԋᴆ O3CPRE 

3 DMAS DMA  

0̔ / Ԋᴆ ̆ x DMA  

1̔ Ԋᴆ ̆ x DMA  

2:0 Ḡ  Ḡ ᵝṿȂ 

׆ (TIMERx_SMCFG)  

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 

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

rw rw rw rw rw rw  rw 
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ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 ETP  

ᵝ ETIḤ  

0̔ETI ҉  

1̔ETIᵞ Ҋ  

14 SMC1 SMC ѿ №ҹԅᶏ 1 

1̆ ETIFḤ ҉ ᴋ ꜚȂ 

0̔ 1  

1̔ 1ᶏ  

׆ ҹ ᵝ ̆ Ả Ԋᴆ ̆ ׅ ץ ᵬ

1Ȃᵖ TRGS Ҍ ҹ3ôb111Ȃ 

0 1 ̆ ῀ ETIF 

̔ 0ᶏ SMCᵝ Ȃ 

13:12 ETPSC[1:0] №   

Ḥ ETI Ҍ TIMER_CK 1/4Ȃ ῀

̆ ᶏץ № ᵞ ETIP 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 

fCK_TIMER 4ôb0010 4 

4ôb0011 8 

4ôb0100 6 
fDTS_CK/2 

4ôb0101 8 

4ôb0110 6 
fDTS_CK/4 

4ôb0111 8 

4ôb1000 6 
fDTS_CK/8 

4ôb1001 8 

4ôb1010 5 

fDTS_CK/16 4ôb1011 6 

4ôb1100 8 

4ôb1101 5 
fDTS_CK/32 

4ôb1110 6 
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4ôb1111 8 
 

7 MSM Һ-׆  

ᵝ Ȃ TRIGI TRGŎ

ѿ ̆TRGO Ạ ꜚԊᴆȂ 

0̔Һ׆  

1̔Һ׆ ᶏ  

6:4 TRGS[2:0]   

ᵝ ѿҩḤ ᵬҹ ῀ Ȃ 

000̔ῤ ῀ 0̂ITI0̃ 

001̔Iῤ ῀ 1̂ITI1̃ 

010̔ῤ ῀ 2̂ITI2̃ 

011̔ῤ ῀ 3̂ITI3̃ 

100̔CI0 ᵝ̂CI0F_ED̃ 

101̔ 0 ῀̂CI0FE0̃ 

110̔ 1 ῀̂CI1FE1̃ 

111̔ ῀̂ETIFP̃ 

׆ ᶏ ֓ᵝҌ Ȃ 

3 Ḡ  Ḡ ᵝṿȂ 

2:0 SMC[2:0] ׆ └ 

000̔῏ ׆ Ȃ CEN=1̆↕ № ῤ ꜚ 

001̔ ֜ 0Ȃ CI1FE1 ̆ CI0FE0 ҉/Ҋ

Ȃ 

010̔ ֜ 1Ȃ CI0FE0 ̆ CI1FE1 ҉/Ҋ

Ȃ 

011̔ ֜ 2Ȃ ѿҩḤ ῀ ̆ CI0FE0 CI1FE1

 

҉/ Ҋ  

100̔ ᵝ Ȃ Ҭ ῀ ҉ ∆ ̆ ғ֟ Ԋᴆ 

101̔ Ả Ȃ ῀ҹ ̆ Ȃѿ ῀ ҹᵞ̆

↕ Ả  

110̔Ԋᴆ Ȃ ῀ ҉ ꜚȂ 

111̔ 0Ȃ Ҭ ῀ ҉ ꜚ Ȃ 

DMA Ҭ ᶏ (TIMERx_DMAINTEN)  

Ẓ ̔0x0C  

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

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

 

ᵝ/ᵝ    

31:15 Ḡ  Ḡ ᵝṿȂ 

14 TRGDEN DMA ᶏ  

0̔ DMA  

1̔ᶏ DMA  

13 Ḡ  Ḡ ᵝṿȂ 

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 ᵝṿȂ 

6 TRGIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

5 Ḡ  Ḡ ᵝṿȂ 

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_INTF)  

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

 rc_w0 rc_w0 rc_w0 rc_w0  rc_w0  rc_w0 rc_w0 rc_w0 rc_w0 rc_w0 

 

ᵝ/ᵝ    

31:13 Ḡ  Ḡ ᵝṿȂ 

12 CH3OF 3 ₮  

CH0OF Ȃ 

11 CH2OF 2 ₮  

CH0OF Ȃ 

10 CH1OF 1 ₮  

CH0OF Ȃ 

9 CH0OF 1 ₮  

0 ҹ ῀ ̆ CH0IF ᵝ 1 ̆ ԊᴆῬ

̆ ᵝ ץ ᴆ 1Ȃ ᵝ ᴆ 0Ȃ 

0̔ ₮Ҭ  

1̔ ԅ ₮Ҭ  

8:7 Ḡ  Ḡ ᵝṿȂ 

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 ᵝṿȂ 

4 CH3IF 3 / Ҭ  

CH0IF Ȃ 

3 CH2IF 2 / Ҭ  

CH0IF Ȃ 

2 CH1IF 1 / Ҭ  

CH0IF Ȃ 

1 CH0IF 0 / Ҭ  

ᴆ 1 ᴆ 0Ȃ 0 ῀ Ҋ ̆ Ԋᴆ ᵝ

1̕ 0 ₮ Ҋ ̆ ᵝ ѿҩ Ԋᴆ 1Ȃ 

0 ῀ Ҋ ̆ TIMERx_CH0CV ץ ᵝȂ 

0̔ 0Ҭ  

1̔ 0Ҭ  

0 UPIF Ҭ  

ᵝ ᴋᵥ Ԋᴆ ᴆ 1̆ ᴆ 0Ȃ 

0̔ Ҭ  

1̔ Ҭ  

ᴆԊᴆ֟ (TIMERx_SWEVG)  

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  TRGG Ḡ  CH3G CH2G CH1G CH0G UPG 

 w  w w w w w 

 

ᵝ/ᵝ    

31:7 Ḡ  Ḡ ᵝṿȂ 

6 TRGG Ԋᴆ֟  

ᵝ ᴆ 1̆ ᴆ ꜚ 0. ᵝ 1̆TIMERx_INTF TRGIF

ᵝ 1̆ Ҭ DMĂ↕֟ Ҭ DMAᴰ Ȃ 

0̔ Ԋᴆ֟  

1̔֟ Ԋᴆ 
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5 Ḡ  Ḡ ᵝṿȂ 

4 CH3G 3 Ԋᴆ  

CH0G Ȃ 

3 CH2G 2 Ԋᴆ  

CH0G Ȃ 

2 CH1G 1 Ԋᴆ  

CH0G Ȃ 

1 CH0G 0 Ԋᴆ  

ᵝ ᴆ 1̆ ԍ 0֟ ѿҩ / Ԋᴆ̆ ᴆ ꜚ 0Ȃ ᵝ

1̆CH0IF ᵝ 1̆ Ҭ DMĂ↕ ₮ Ҭ

DMA Ȃ ̆ 0 ҹ ῀ ̆ ╠ṿ

TIMERx_CH0CV ̆ CH0IF ᵝ ҹ 1̆↕ CH0OF ᵝ

1Ȃ 

0̔Ҍ֟ 0 Ԋᴆ 

1̔ 0 Ԋᴆ 

0 UPG Ԋᴆ֟  

ᵝ ᴆ 1̆ ᴆ ꜚ 0Ȃ ᵝ 1̆ ԅҬ ҉

̆ 0Ȃ ↕̂ Ҋ ̃ ῀ ꜚ ṿ̆ №

Ȃ 

0̔ Ԋᴆ֟  

1̔֟ Ԋᴆ 

└ 0(TIMERx_CHCTL0)  

Ẓ ̔0x18 

ᵝṿ̔0x0000 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 

CH1COM

CEN 
CH1COMCTL[2:0] 

CH1COM

SEN 
Ḡ  

CH1MS[1:0] 

CH0COM

CEN 
CH0COMCTL[2:0] 

CH0COM

SEN 
Ḡ  

CH0MS[1:0] 

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

rw rw rw rw rw rw 

₮ ̔ 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 CH1COMCEN 1 ₮ 0ᶏ  

CH0COMCEN Ȃ 
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14:12 CH1COMCTL[2:0] 1 ₮  

CH0COMCTL Ȃ 

11 CH1COMSEN 1 ₮ ᶏ  

CH0COMSEN Ȃ 

10 Ḡ  Ḡ ᵝṿȂ 

9:8 CH1MS[1:0] 1  

֓ᵝ ӈԅ ῀Ḥ Ȃ ῏ ̂TIMERx_CHCTL2

CH1ENᵝ 0̃ ֓ᵝ  ΏȂץ

00̔ 1 ҹ ₮ 

01̔ 1 ҹ ῀̆IS1 CI1FE1҉ 

10̔ 1 ҹ ῀̆IS1 CI0FE1҉ 

11̔ 1 ҹ ῀̆IS1 ITS҉̆ ֽ ᵬ ῤ ῀

Ҭ ̂ TIMERx_SMCFGFG TRGSᵝ ̃Ȃ 

7 CH0COMCEN 0 ₮ 0ᶏ  

ᵝ 1̆ ⌠ ETIFP ῀ ̆O0CPRE Ḥ 0Ȃ 

0̔ 0 ₮  

1̔ᶏ 0 ₮  

6:4 CH0COMCTL[2:0] 0 ₮   

ᵝ ӈԅ ₮ Ḥ O0CPRE ꜚᵬ̆ O0CPRE‗ ԅ CH0_O ṿȂ

O0CPRE ̆ CH0_O ‗ԍ CH0PᵝȂ 

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  

110̔PWM 0Ȃ ҉ ̆ѿ ṿ ԍ TIMERx_CH0CV ̆ 

O0CPREҹ ̆ ↕ҹ Ȃ Ҋ ̆ѿ ṿ  

ԍ TIMERx_CH0CV ̆O0CPRE ҹ ̆ ↕ҹ Ȃ 

111̔PWM 1Ȃ ҉ ̆ѿ ṿ ԍ TIMERx_CH0CV ̆ 

O0CPREҹ ̆ ↕ҹ Ȃ Ҋ ̆ѿ ṿ  

ԍ TIMERx_CH0CV ̆O0CPREҹ ̆ ↕ҹ Ȃ 

PWM Ҋ̆ ₮ ׆ ҹ PWM

̆O0CPRE Ȃ 

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

Ȃ 
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3 CH0COMSEN 0 ₮ ᶏ  

ᵝ 1̆TIMERx_CH0CV ᶏ ̆

Ԋᴆ ᴪ Ȃ 

0̔ 0 ₮/  

1̔ᶏ 0 ₮/  

ֽ ‖ Ҋ̂SPM =1̃̆ ץ ’Ҋᶏ PWM Ȃ 

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

2 Ḡ  Ḡ ᵝṿȂ 

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

֓ᵝ ӈԅ ᵬ ῀Ḥ Ȃ ῏

̂TIMERx_CHCTL2 CH0ENᵝ 0̃ ̆ ֓ᵝ ΏȂ 

00̔ 0 ҹ ₮ 

01̔ 0 ҹ ῀̆IS0 CI0FE0҉ 

10̔ 0 ҹ ῀̆IS0 CI1FE0҉ 

11̔ 0 ҹ ῀̆IS0 ITS҉. ֽ ᵬ ῤ ῀ Ҭ

̂ TIMERx_SMCFGFG TRGSᵝ̃ 

῀ ̔ 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:12 CH1CAPFLT[3:0] 1 ῀ └ 

CH0CAPFLT Ȃ 

11:10 CH1CAPPSC[1:0] 1 ῀ №  

CH0CAPPSC Ȃ 

9:8 CH1MS[1:0] 1  

ҍ ₮ Ȃ 

7:4 CH0CAPFLT[3:0] 0 ῀ └ 

CI0 ῀Ḥ ץ ̆ ᵝ Ȃ 

̔ fSAMP CI0 ῀Ḥ ̆ Ḥ

Ȃ ⌠ ᵝ ̆ ҹ Ȃ 

Ҋ̔ 

CH0CAPFLT [3:0]  fSAMP 

4ôb0000  

4ôb0001 2 

fCK_TIMER 4ôb0010 4 

4ôb0011 8 

4ôb0100 6 
fDTS/2 

4ôb0101 8 

4ôb0110 6 
fDTS/4 

4ôb0111 8 
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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 ῀ № ҹ 2  

10̔ ῀ № ҹ 4 

11̔ ῀ № ҹ 8 

1:0 CH0MS[1:0] 0  

ҍ ₮ Ȃ 

└ 1(TIMERx_CHCTL1)  

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 

CH3COM

CEN 
CH3COMCTL[2:0] 

CH3COM

SEN 
Ḡ  

CH3MS[1:0] 

CH2COM

CEN 
CH2COMCTL[2:0] 

CH2COM

SEN 
Ḡ  

CH2MS[1:0] 

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

rw rw rw rw rw rw 

₮ ̔ 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 CH3COMCEN 3 ₮ 0ᶏ  

CH0COMCEN Ȃ 

14:12 CH3COMCTL[2:0] 3 ₮  

CH0COMCTL Ȃ 

11 CH3COMSEN 3 ₮ ᶏ  

CH0COMSEN Ȃ 
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10 Ḡ  Ḡ ᵝṿȂ 

9:8 CH3MS[1:0] 3  

֓ᵝ ӈԅ ῀Ḥ Ȃ ῏ ̂TIMERx_CHCTL2

CH3ENᵝ 0̃ ֓ᵝ  ΏȂץ

00̔ 3 ҹ ₮ 

01̔ 3 ҹ ῀̆IS3 CI3FE3҉ 

10̔ 3 ҹ ῀̆IS3 CI2FE3҉ 

11̔ 3 ҹ ῀̆IS3 ITS҉̆ ֽ ᵬ ῤ ῀

Ҭ ̂  TIMERx_SMCFGFG TRGSᵝ ̃Ȃ 

7 CH2COMCEN 2 ₮ 0ᶏ  

ᵝ 1̆ ⌠ ETIFP ῀ ̆O2CPRE Ḥ 0 

0̔ᶏ 2 ₮  

1̔ 2 ₮  

6:4 CH2COMCTL[2:0] 2 ₮  

ᵝ ӈԅ ₮ Ḥ O2CPRE ꜚᵬ̆ O2CPRE‗ ԅ CH2_O ṿȂ

O2CPRE ̆ CH2_O ‗ԍ CH2PᵝȂ 

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  

110̔PWM 0Ȃ ҉ ̆ѿ ṿ ԍ TIMERx_CH0CV ̆ 

O0CPREҹ ̆ ↕ҹ Ȃ Ҋ ̆ѿ ṿ  

ԍ TIMERx_CH0CV ̆O0CPREҹ ̆ ↕ҹ Ȃ 

111̔PWM 1Ȃ ҉ ̆ѿ ṿ ԍ TIMERx_CH0CV ̆ 

O0CPREҹ ̆ ↕ҹ Ȃ Ҋ ̆ѿ ṿ  

ԍ TIMERx_CH0CV ̆O0CPREҹ ̆ ↕ҹ 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 ₮/  
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ֽ ‖ Ҋ̂SPM =1̃̆ ץ ’Ҋᶏ PWM Ȃ 

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

2 Ḡ  Ḡ ᵝṿȂ 

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

֓ᵝ ӈԅ ᵬ ῀Ḥ Ȃ ῏

̂TIMERx_CHCTL2 CH2ENᵝ 0̃ ֓ᵝ ΏȂ 

00̔ 2 ҹ ₮ 

01̔ 2 ҹ ῀̆IS2 CI2FE2҉ 

10̔ 2 ҹ ῀̆IS2 CI3FE2҉ 

11̔ 2 ҹ ῀̆IS2 ITS҉Ȃ ֽ ᵬ ῤ ῀ Ҭ

̂ TIMERx_SMCFGFG TRGSᵝ̃ 

῀ ̔ 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:12 CH3CAPFLT[3:0] 3 ῀ └ 

CH0CAPFLT Ȃ 

11:10 CH3CAPPSC[1:0] 3 ῀ №  

CH0CAPPSC Ȃ 

9:8 CH3MS[1:0] 3  

ҍ ₮ Ȃ 

7:4 CH2CAPFLT[3:0] 2 ῀ └ 

CI2 ῀Ḥ ץ ̆ ᵝ Ȃ 

̔ fSAMP CI2 ῀Ḥ ̆ Ḥ

Ȃ ⌠ ᵝ ̆ ҹ Ȃ 

Ҋ̔ 

CH2CAPFLT [3:0]  fSAMP 

4ôb0000  

4ôb0001 2 

fTIMER_CK 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 
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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 ῀ № ҹ 2  

10̔ ῀ № ҹ 4 

11̔ ῀ № ҹ 8 

1:0 CH2MS[1:0] 2  

ҍ ₮ Ȃ 

└ 2(TIMERx_CHCTL2)  

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

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

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

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 CH3NP 3ԑ ₮  

CH0NP Ȃ 

14 Ḡ  Ḡ ᵝṿȂ 

13 CH3P 3  

CH0P Ȃ 

12 CH3EN 3ᶏ  

CH0EN Ȃ 

11 CH2NP 2ԑ ₮  

CH0NP Ȃ 

10 Ḡ  Ḡ ᵝṿȂ 

9 CH2P 2  
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CH0P Ȃ 

8 CH2EN 2ᶏ  

CH0EN Ȃ 

7 CH1NP 1ԑ ₮  

CH0NP Ȃ 

6 Ḡ  Ḡ ᵝṿȂ 

5 CH1P 1  

CH0P Ȃ 

4 CH1EN 1ᶏ  

CH0EN Ȃ 

3 CH0NP 0ԑ ₮  

0 ҹ ₮ ̆ ᵝ Ḡ ᵝṿȂ 

0 ҹ ῀ ̆ ᵝ CH0P ᶏ ̆ᵬҹ ῀Ḥ CI0

└Ḥ Ȃ 

TIMERx_CCHP PROT [1:0]=11 10 ᵝҌ Ȃ 

2 Ḡ  Ḡ ᵝṿȂ 

1 CH0P 0  

0 ҹ ₮ ̆ ᵝ ӈԅ ₮Ḥ Ȃ 

0̔ 0  

1̔ 0ᵞ  

0 ҹ ῀ ̆ ᵝ ӈԅ 0 ῀Ḥ Ȃ[CH0NP̆CH0P]

CI0FE0 CI1FE0 Ȃ 

00̔ CIxFE0 ҉ ᵬҹ ׆ Ҋ Ḥ ̆ ғ CIxFE0Ҍ

ᴪ Ȃ 

01̔ CIxFE0 Ҋ ᵬҹ ׆ Ҋ Ḥ ̆ ғ CIxFE0ᴪ

Ȃ 

10̔Ḡ Ȃ 

11̔ CIxFE0 ҉ Ҋ ᵬҹ ׆ Ҋ Ḥ ̆ ғ

CIxFE0Ҍᴪ 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_CNT)  

Ẓ ̔0x24 
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ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

CNT[15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CNT[15:0] ֓ᵝ ╠ ṿȂΏ ᵬ ṿȂ 

№ (TIMERx_PSC)  

Ẓ ̔ 0x28 

ᵝṿ̔ 0x0000 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 

PSC[15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 PSC[15:0] № ṿ 

ԍTIMER_CK PSC+1̃̆̂ץ Ԋᴆ֟ ̆PSC

ṿ ῀ ╠ № Ȃ 

ꜚ (TIMERx_CAR)  

Ẓ ̔0x2C 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CARL[15:0] ꜚ ṿ 

֓ᵝ ӈԅ ꜚ ṿȂ 

̔ ҹ ῀ ̆ ѿҩ ԍ

ṿ 0ṿ(ᶛ 0xFFFF)Ȃ 

0 / ṿ (TIMERx_CH0CV)  

Ẓ ̔0x34 

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 

CH0VAL[15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CH0VAL[15:0] 0 ṿ 

0 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

0 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

1 / ṿ (TIMERx_CH1CV)  

Ẓ ̔0x38 

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 

CH1VAL[15:0] 

rw 
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ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CH1VAL[15:0] 1 ṿ 

1 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

1 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

2 / ṿ (TIMERx_CH2CV)  

Ẓ ̔0x3C 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

CH2VAL[15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CH2VAL[15:0] 2 ṿ 

2 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

2 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

3 / ṿ (TIMERx_CH3CV)  

Ẓ ̔0x40 

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 

CH3VAL[15:0] 

rw 
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ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CH3VAL[15:0] 3 ṿ 

3 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

3 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

DMA (TIMERx_DMACFG)  

Ẓ ̔0x48 

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  DMATC[4:0] Ḡ  DMATA [4:0] 

 rw  rw 

 

ᵝ/ᵝ    

31:13 Ḡ  Ḡ ᵝṿȂ 

12:8 DMATC [4:0] DMAᴰ  

ᵝ ӈԅ DMA ̂ Ώ̃TIMERx_DMATB n̆n = (DMATC 

[4:0] +1). DMATC [4:0] 5 ׆ôb00000 ⌠ 5ôb10001. 

7:5 Ḡ  Ḡ ᵝṿȂ 

4:0 DMATA [4:0] DMAᴰ  

ᵝ ӈԅ DMA TIMERx_DMATB ѿҩ Ȃ

TIMERx_DMA ѿ ̆ ᵝ Ȃ ԋ

TIMERx_DMATB ̆ +0x4Ȃ 

 = TIMERx_CTL0 + DMATA*4Ȃ 

DMA ‖ (TIMERx_DMATB)  

Ẓ ̔0x4C 

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 

DMATB[15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 DMATB [15:0] DMA ‖ 

ҩ Ώ̆̂ +ᴰ *4̃ ῤ ᴪ  

ᴰ ᴆ ̆ ҹ 0⌠ DMATCȂ 

῀ (TIMERx_IRMP)  

Ẓ ̔0x50 

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  CI0_RMP[1:0] 

 rw 

 

ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿȂ 

1:0 CI0_RMP[1:0] 0 ῀  

00̔ 0 ῀ ⌠GPIO(TIMER1_CH0) 

01̔ 0 ῀ ⌠LXTAL 

10̔ 0 ῀ ⌠HXTAL/128  

11̔ 0 ῀ ⌠ CKOUTSEL 

(TIMERx_CFG)  

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  CHVSEL Ḡ  

 rw  
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ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿȂ 

1 CHVSEL Ώ ᵝ 

ᵝ ᴆΏ 1 0Ȃ 

1̔ Ώ῀ ṿҍ ╠ṿ ̆Ώ῀ ᵬ  

0̔  

0 Ḡ  Ḡ ᵝṿȂ 
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18.3. ̂TIMERx, x=5, 6̃  

 ׃ .18.3.1

̂TIMER5/6̃ ѿҩ 16β Ȃ ץ ᵬ ҹDAĈ

⌠ ̃ ᶫ Ȃ ץ ֟ DMA ̆TRGO ⌠DACȂ 

18.3.2. Һ  

Â ̔16ᵝ̕ 

Â ῤ ̕ 

Â ̔ ҉ ̕ 

Â № ̔16ᵝ̆ ץ ̕ 

Â ꜚ ⱳ ̕ 

Â Ҭ ₮ DMA ̔ ԊᴆȂ 

18.3.3.  

18-61. ᶫԅ ῤ Ȃ 

18-61.  

№

/Ҭ

Ҭ └

APB BUS

CK_TIMER

ꜚ

TIMERx_TRGO

Interrupt
Update

UPIE

TIMER_CK
PSC_CLK

DMA └

DMA REQ/ACK

TIMERx_UP

 

18.3.4. ⱳ  

 

ῤ CK_TIMERꜚ̂ RCU Ȃ̃ 

TIMER_CKꜚ № Ȃ CENᵝ̆TIMER_CK№ ̂ № ṿ

TIMERx_PSC ̃֟ PSC_CLKȂ 
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18-62. ῤ № ҹ1 ̆  

 

 

CK_TIMER

CEN

PSC_CLK = TIMER_CK

CNT_REG

Reload Pulse

17 18 19 20 21 22

update event 
generate(UPG)

23 00 01 02 03 04 05 06 07

Update event (UPE)

 

№  

№ ץ ̂TIMER_CK̃ 1⌠ 65536ӊ ᴋ ṿ№ ̆№

PSC_CLKꜚ Ȃ№ № TIMERx_PSC└̆ ҩ └

‖ ̆ Ȃ № Ҋѿ Ԋᴆ⌠

Ȃ 

18-63. PSC ṿ0׆ ⌠2 ̆  

 

 

TIMER_CK

CEN

PSC_CLK

CNT_REG

Reload Pulse

Prescaler CNT

Prescaler 
shadow

94 95 96 97 98 99

0 2

0 2

0 1 2 0 1 2 0 1

PSC value

UPG

0 2

0 1 2
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҉  

̆ ҉ Ȃ 0׆ ҉ ⌠ ꜚⱴ ṿ̂

ӈ TIMERx_CARҬ̃̆ ѿ ⌠ ꜚⱴ ṿ̆ᴪ ׆ 0 ҉

֟ ҉ ԊᴆȂ ҉ Ҭ T̆IMERx_CTL0Ҭ └ᵝDIR

0Ȃ 

TIMERx_SWEVG UPGβ 1 Ԋᴆ ̆ ṿᴪ 0̆ ֟

ԊᴆȂ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ̂ ꜚ ̆ № ̃ Ȃ 

Ҋ ֓ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99 ̆ Ҍ № Ҋ ҹȂ 

18-64. ҉ ̆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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18-65. ҉ ̆ 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 

 

CortexÈ-M33ῤ Ả D̆BG_CTL0Ҭ TIMERx_HOLDᵝ 1̆

Ả Ȃ 
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18.3.5. TIMERx (x=5,6) 

TIMER5 ̔0x4000 1000 

TIMER6 ̔0x4000 1400 

└ 0(TIMERx_CTL0)  

Ẓ ̔0x00  

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  ARSE   Ḡ  SPM UPS UPDIS CEN 

   rw     rw    rw    rw    rw   

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7 ARSE ꜚ ᶏ  

0̔ TIMERx_CAR  

1̔ᶏ TIMERx_CAR  

6:4 Ḡ  Ḡ ᵝṿȂ 

3 SPM ‖  

0̔ Ԋᴆ ̆  

1̔ Ҋѿ Ԋᴆ ̆ Ả  

2 UPS  

ᴆ ᵝ̆ Ԋᴆ . 

ҊԊᴆץ0̔ ᴪ֟ Ҭ DMA ̔ 

ς UPGᵝ 1 

ς ₮/Ҋ  

ς ᵝ ֟  

1̔Ҋ↓Ԋᴆᴪ֟ Ҭ DMA ̔ 

₮/Ҋ  

1 UPDIS  

ᵝ ᶏ Ԋᴆ ֟ Ȃ 

0̔ Ԋᴆᶏ Ȃ Ԋᴆ ̆ ῀ ṿ̆ץҊԊ

ᴆ ᴪ֟ Ԋᴆ 

ς UPGᵝ 1 

ς ₮/Ҋ  
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ς ᵝ ֟ ѿҩ Ԋᴆ 

1̔ Ԋᴆ Ȃ 

̔ ᵝ 1 ̆ UPGᵝ 1 ᵝ Ҍᴪ֟ Ԋᴆ̆

№ ∆ Ȃ 

0 CEN ᶏ  

0̔  

1̔ ᶏ  

ᴆ CENᵝ 1 ̆ ȁ Ả ᵬȂ 

└ 1(TIMERx_CTL1)  

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  MMC[2:0] Ḡ  

 rw  

 

ᵝ/ᵝ    

31:7 Ḡ  Ḡ ᵝṿȂ 

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

000̔ ֟ ѿҩ ᵝԊᴆ ̆ ₮ѿҩTRGOḤ ̆ ᵝ ҹ̔ 

        Һ ֟ ѿҩ ᵝԊᴆ 

        TIMERx_SWEVG ҬUPGᵝ 1 

001̔ ֟ ѿҩ ᶏ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ ᶏ ҹ̔ 

        CENᵝ 1 

        Ả Ҋ̆ ῀ 1 

010̔ ֟ ѿҩ Ԋᴆ ̆ ₮ѿҩ TRGOḤ ̆ Ԋᴆ UPDIS

UPSᵝ‗  

100~111̔Ḡ Ȃ 

3:0 Ḡ  Ḡ ᵝṿȂ 

DMA Ҭ ᶏ (TIMERx_DMAINTEN)  

Ẓ ̔0x0C 

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  UPDEN Ḡ  UPIE 

 rw  rw 

 

ᵝ/ᵝ    

31:9 Ḡ  Ḡ ᵝṿȂ 

8 UPDEN DMA ᶏ  

0̔ DMA  

1̔ᶏ DMA  

7:1 Ḡ  Ḡ ᵝṿȂ 

0 UPIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

Ҭ (TIMERx_INTF)  

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  UPIF 

 rc_w0 

 

ᵝ/ᵝ    

31:1 Ḡ  Ḡ ᵝṿȂ 

0 UPIF Ҭ  

ᵝ ᴋᵥ Ԋᴆ ᴆ 1̆ ᴆ 0Ȃ 

0̔ Ҭ  

1̔ Ҭ  

ᴆԊᴆ֟ (TIMERx_SWEVG)  

Ẓ ̔0x14 

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  UPG 

 w 

 

ᵝ/ᵝ    

31:1 Ḡ  Ḡ ᵝṿȂ 

0 UPG Ԋᴆ֟  

ᵝ ᴆ 1̆ ᴆ ꜚ 0Ȃ ᵝ 1 ғ ҉ ̆

0̆ № Ȃ 

0̔ Ԋᴆ֟  

1̔֟ Ԋᴆ 

(TIMERx_CNT)  

Ẓ ̔0x24 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

CNT[15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CNT[15:0] ֓ᵝ ╠ ṿȂΏ ᵬ ṿȂ 

№ (TIMERx_PSC)  

Ẓ ̔0x28 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 PSC[15:0] № ṿ 

ԍTIMER_CK PSC+1̃̆̂ץ Ԋᴆ֟ ̆PSC

ṿ ῀ ╠ № Ȃ 

ꜚ (TIMERx_CAR)  

Ẓ ̔0x2C 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

CARL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CARL[15:0] ꜚ ṿ 

֓ᵝ ӈԅ ꜚ ṿȂ 
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19. ̂USART̃ 

 ׃ .19.1

/ (USART) ᶫԅѿҩ Ḃ ұ ֜ Ȃ ץ ῃ

̆ ᴰ ȂUSART ᶫԅ ̆ UCLK

̂PCLK, CK_SYS, LXTAL, IRC16M̃ № ֟ USART Ȃ 

USARTҌֽ ‰ ̆ ԅѿ֓ῒז ұ ֜ ̆

̆SIR̆ ̆LIN̆ ץ Ȃ Ḥ ᴆ

ᵬ̂CTS/RTSȂ̃ LSB׆ MSB ᴰ Ȃ ᵝ TX/RX ץ

Ȃ 

USART DMAⱳ ץ̆ ḤȂ 

19.2. Һ  

Â NRZ‰  

Â ῃ Ḥ 

Â Ḥ 

Â FIFOⱳ  

Â ̔ 

͠ ԑҹ ῏ PCLK ԍPCLK USART  

͠ Ҍᶭ PCLK  

Â ֟ ̆ ҹ100MHz̆ ҹ8̆ 12.5MBits/s 

Â ῃ ұ ̔ 

͠ ᵝ̂8 9β ̃ᵞᵝ ᵝ ╠ 

͠ Ẽ ᵝ̆ ᵝ̆ ᵝ  

͠ ֟ 0.5̆1̆ 1.5 2ҩẢ ᵝ 

Â ԑ TX/RX  

Â  

Â ᴆModem ᵬ̂CTS/RTS̃ RS485ꜚ ᶏ  

Â Ṣꜛ Ҭ DMĂ Ḥ 

Â №≢ᶏ  

Â Ẽ ᵝ └̔ 

͠ Ẽ ᵝ 

͠ Ẽ ᵝ 

Â LIN ֟  

Â ̂IrDÃ 

Â ᴰ ץ ҹ ᴰ ₮  

Â Ὶ ISO7816-3 ̔ 

͠ ̂T=0̃ 
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͠ ̂T=1̃ 

͠  

Â Ḥ̔ 

͠ Ҍ ̆↕ ῀  

׆ ͠  

Â ModBusḤ̔ 

͠ ⱳ  

͠ CR/LF ≢ 

Â ׆ ̔ 

͠ ‰ RBNEҬ  

͠ WUFҬ  

Â ̔ 

͠ ᴰ ̔ ‖ Ҍҹ ̂RBNẼ̆ FIFÔRFF̃̆ ‖ ҹ

̂TBẼ̆ ᴰ ̂TC̃  

͠ ̔ ̂ORERR̃̆ ̂NERR̃̆

̂FERR̃̆ Ẽ ̂PERR̃ 

͠ ᴆ ᵬ ̔CTS ̂CTSF̃ 

͠ LIN ̔LIN ̂LBDF̃ 

͠ Ḥ ̔IDLE ̂IDLEF̃ 

͠ ModBusḤ ̔ / ̂AMF̃̆ ̂RTF̃ 

͠ ̔ ̂EBF̃ ̂RTF̃ 

׆ ͠  

͠ Ҭ ᶏ ̆ ֓Ԋᴆ ᴪ Ҭ  

USART0̆USART1 USART2ῃ ҉ ⱳ Ȃ 

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  

CPU/DMA

RW

IrDA

TX

SW_RX

RX

CK └

ᵝ

ᵝ

USART └

CK

└

ᴆ
nRTS

nCTS

└

USART 

ᾝ

Ḡ №

USART USARTҬ └

/USARTDIV

/8*(2-
OVSMOD)

USART

UCLK

Ώ ‖ ‖

 FiFO

 

19.3.1. USART  

USART ԍ ᵝ̆ ԍẢ ᵝȂUSART_CTL0ҬWLβ ץ Ȃ

USART_CTL0ҬPCENβ ̆ ѿҩ ᵝ ץ ᵬ ᵝȂ WLβ ҹ0̆ ҂ᵝ

ҹ ᵝȂ WLβ 1̆ ῇᵝҹ ᵝȂUSART_CTL0ҬPMβ ԍ ᵝ

Ȃ 

19-2. USART̂8 ᵝ 1Ả ᵝ̃ 

Stop

 

ᵝ
bit4 bit5 bit6 bit7bit0 bit1 bit2 bit3 ᵝ

ᵝ

Ả ᵝ
ᵝ

ᵝ

 

Ҭ̆Ả ᵝ ץ USART_CTL1ҬSTB[1:0]ᵝ Ҭ Ȃ 

19-2. Ả ᵝ  

STB[1:0] Ả ᵝ ̂ᵝ̃ ⱳ  

00 1 ṿ 

01 0.5  

10 2 ‰USART  

11 1.5  
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ѿҩ Ҭ̆ ᵝ ҹ1Ȃ ҍ USART Ȃ 

Ả ᵝ ҩᵞ ҹҬ ȂUSART ᴰ UCLK ̆

ץ̆ ῍ ‗ Ȃ 

19.3.2.  

№ ѿҩ16β ̆ 12β № 4β №Ȃ ᶏ

ң № ṿ Ȃ ԍΐ № № ̆ ᶏUSART

֟ ‰ Ȃ 

№ ̂USARTDIṼҍ ΐ Ҋ῏ ̔ 

16̆Ὲ ҹ̔ 

USARTDIV= 
UCLK

16ĬBaud Rate
                          ̂19-1̃  

8̆ Ὲ ҹ̔ 

USARTDIV= 
UCLK

8ĬBaud Rate
                           ̂19-2̃  

ᶛ ̆ 16̔ 

1. USART_BAUD ṿ ⌠USARTDIV̔ 

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

UASRTDIV=33+13/16=33.81Ȃ 

2. USARTDIV⌠USART_BAUD ṿ̔ 

Ẋ UASRTDIV=30.37̆INTDIV=30̂0x1ẼȂ 

16*0.37=5.92̆ 6̆  FRADIV=6̂0x6̃Ȃץ

USART_BAUD=0x1E6Ȃ 

̔ FRADIV=16̂ ₮̃̆ ↕ ᵝ ⱴ⌠ №Ȃ 

19.3.3. USART  

USART_CTL0 ᶏ ᵝ̂TEÑ ᵝ̆ ‖ Ҍҹ ̆

ᴪ TX ȂTX ץ USART_CTL1ҬTINVβ Ȃ

‖ CK ₮Ȃ 

TENᵝ ᴪ ₮ѿҩ ȂTENβ Ҭ Ҍ ץ ᵝ Ȃ 

҉ T̆BE ҹ Ȃ USART_STATҬTBEᵝ ̆ ץ Ҍ ╠

ѿҩ ’ҊΏ῀USART_TDATAȂ Ώ῀USART_TDATĂTBEβ

0Ȃ USART_TDATA῀ ᵝ ̆ ᵝ ᴆ 1Ȃ ѿҩ

Ώ῀USART_TDATĂ ᾢ ῀ ‖ ̆ ╠

ᴰ ⌠ ᵝ ҬȂ Ώ῀USART_TDATĂ
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̆TBEβ ᵝ̆ ┴ᴰ ⌠ ᵝ Ȃ 

Ẋ ѿ ₮ ̆ ғTBEβ ᵝ̆ ӇUSART_STATҬTCβ

1Ȃ USART_CTL0Ҭ Ҭ ᶏ ᵝ̂TCIẼҹ1̆ ᴪ֟ Ҭ Ȃ 

19-3. USART ₮ԅUSART Ȃ ᴆ ᵬ Ҋץ ̔ 

1. USART_CTL0 WL ̕ 

2. USART_CTL1ҬΏSTB[1:0]ᵝ Ả ᵝ ̕ 

3. ԅ Ḥ ̆ USART_CTL2Ҭᶏ DMÂDENTβ̃̕ 

4. USART_BAUDҬ ̕ 

5. USART_CTL0Ҭ ᵝUENβ̆ᶏ USART̕ 

6. USART_CTL0Ҭ TENβ̕ 

7. TBEᵝ̕ 

8. USART_TDATAΏ ̕ 

9. DMAᶏ ̆ ѿҩ 7-8̕  

10. TC=1̆ Ȃ 

19-3. USART  

DMA

ᴆΏdata0⌠
USART_TDATA 

ᴆ ᵝ

DMA

ᴆΏdata1⌠
USART_TDATA 

DMA

ᴆΏdata2⌠
USART_TDATA 

ᴆ ᵝ ᴆ ᵝ

USART_TDATA 

TBE

TEN

TX pin

0 1 2

data0 data1 data2

ᴆ ᵝ

ᴆ

TC  

USART ῀ᵞⱳ ӊ╠̆ TC ᵝȂ USART_INTCTCC

ᵝ 1 ץ TCβ Ȃ 

SBKCMDβ ̆ᴪ ѿҩ ̆ ̆SBKCMD 0Ȃ 

19.3.4. USART  

҉ ̆ Ҋץ ᶏ USART ̔ 

1. ΏUSART_CTL0 WLβ ̕ 

2. USART_CTL1ҬΏSTB[1:0]ᵝ Ả ᵝ ̕ 

3. ԅ Ḥ ̆ USART_CTL2Ҭᶏ DMA(DENRᵝ)̕  

4. USART_BAUDҬ ̕ 

5. USART_CTL0Ҭ ᵝUENβ̆ᶏ USART̕ 

6. USART_CTL0Ҭ RENβȂ 

ᶏ ⌠ѿҩ ‖Ḃ Ȃ ѿҩ Ҭᴪ

̆ Ẽ ̆ Ȃ 
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⌠ѿҩ ̆USART_STATҬ RBNEβ ̆ ԅUSART_CTL0

Ҭ Ҭ ᶏ ᵝRBNEIĔ ᴪ֟ Ҭ Ȃ USART_STATҬ ץ

Ȃ 

ᴆ ץ USART_RDATA DMA ⌠ ȂҌ

DMĂ USART_RDATA ѿҩ ᵬ ץ RBNEβȂ 

Ҭ̆ ᶏ RENβ̆Ҍ ╠ ᴪҡ Ȃ 

’Ҋ̆ ҈ҩ ṿ ᵀ ᵝ ṿȂ 8Ṑ ̆

3ȁ4ȁ5ҩ ̕ 16Ṑ ̆ 7ȁ8ȁ9ҩ Ȃ 3ҩ

Ҭ 2ҩ 3ҩҹ0̆ ᵝ ҹ0̆ ↕ҹ1Ȃ 3ҩ Ҭ ѿҩ ṿҍῒזң

ҩҌ Ҍ̆ ᵝ̆ Ẽ ᵝ Ả ᵝ̆ ֟ ̂NERR̃Ȃ ᶏ DMĂ

ᵝUSART_CTL2ҬERRIĔ ᴪ֟ Ҭ Ȃ USART_CTL2Ҭ ᵝOSB̆

ֽ ѿҩ ᵀ ѿҩ ᵝ ṿȂ ’Ҋ Ҍᴪ ⌠ Ȃ 

19-4. ѿҩ ᵝ̂OSB=0̃ 

0 1 2 3 4 5 6 7

0 2 4 6 8 1
0

1
2

1
41 3 5 7 9 1
1

1
3

1
5

ѿҩ ᵝ

ᵝ

ᵝ

8Ṑ

16Ṑ

RX

 

ᵝUSART_CTL0Ҭ PCENβᶏ Ẽ ⱳ ̆ ѿҩ

Ẽ ṿ̆ ῒҍ ⌠ Ẽ ᵝ Ȃ Ҍ ŬSART_STAT

ҬPERR ᵝȂ ᵝԅUSART_CTL0Ҭ PERRIEᵝ̆ ֟ Ҭ Ȃ 

Ả ᵝᴰ ҬRX ҹ0̆ ֟ ̆USART_STATҬFERRβ Ȃ

ᶏ DMA ᵝUSART_CTL2ҬERRIEᵝ̆ ֟ Ҭ Ȃ Ả ᵝ ̆ ץ

Ҋ₃ ̔ 

͠ 0.5ҩẢ ᵝ̔0.5ҩẢ ᵝ ̆Ả ᵝҌ Ȃ 

͠ 1ҩẢ ᵝ̔1ҩẢ ᵝ ̆ Ả ᵝ Ҭ Ȃ 

͠ 1.5ҩẢ ᵝ̔1.5ҩẢ ᵝ ̆1.5ҩẢ ᵝ ҹңҩ№ץ №̔0.5ҩẢ ᵝ №Ҍ

1ҩẢ ᵝ Ҭ Ȃ 

͠ 2ҩẢ ᵝ̔2ҩẢ ᵝ ̆ ѿҩẢ ᵝ ⌠ ̆ ᵝ̆↕

ԋҩẢ ᵝҌ Ȃ ѿҩẢ ᵝ ⌠ ↕̆ ԋҩẢ

ᵝ Ȃ 

⌠ѿ ̆ RBNEβ ̆ Ҍᴪ Ữ ‖ ҬȂ

USART_STATҬ ₮ ᵝORERR ᵝȂ ᵝRBNEIEᶏ DMA

’Ҋ ᵝUSART_CTL2ҬERRIEᵝ̆ ֟ Ҭ Ȃ 
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ѿҩ Ҭ̆NERRȁPERRȁFERRȁORERR №≢ RBNE ᵝȂ

ᶏ DMĂ ᴆ RBNEҬ NERRȁPERRȁFERR ORERRβ ֟ Ȃ 

19.3.5. DMA ‖  

ҹ⁞ ̆ ץ DMA ‖ ‖ Ȃ ᵝUSART_CTL2

ҬDENTβ ᶏץ DMA ̆ ᵝUSART_CTL2ҬDENRβ ᶏץ DMA Ȃ 

DMA ԍ USART ̆DMA ׆ ῤ SRAMD ⌠ USART ‖ Ȃ

19-5. DMA USART Ȃ 

19-5. DMA USART  

 USART_TDATA ҹ 

DMA

ῤSRAM ҹ

DMA

ᴰ ҹDMA ᴰ

DMAῒז ̆Ҭ ᶏ ̆ᴨᾢ

 

USART_STATҬTC 0 

ᶏ ԍUSART DMA

TC ᵝ

 

ᴰ ̆USART_STATҬTCβ 1Ȃ USART_CTL0Ҭ

TCIEβ̆ ֟ Ҭ Ȃ 

DMA ԍUSART D̆MA ׆ ‖ ᴰ ⌠ ῤSRAMȂ

19-6. DMA USART Ȃ USART_CTL2

ҬERRIEβ 1̆ USART_STATҬ ᵝ̂ FERRȁORERRNERR̃

ᵝ ֟ Ҭ Ȃ 

 



                                                            GD32E502xxΎ 

433 
 

19-6. DMA USART  

USART_RDATA ҹ 

DMA

ῤSRAM ҹ

DMA

ᴰ ҹDMA ᴰ

DMAῒז ̆Ҭ ᶏ ̆ᴨᾢ

ᶏ ԍUSART DMA

 

USART ⌠ ⌠ԅDMAD ̆DMA ֟ ᴰ Ҭ Ȃ 

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

̆ ҹԅ Ҋѿ Ȃ ‖ ̆nRTSḠ Ȃ 
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CTS  

USART nCTS͂ ‗ ץ Ȃ USART_STATҬ

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_TDATA 2 3

 

RS485 ꜚᶏ  

ꜚᶏ ⱳ USART_CTL2└ DEMβ Ȃ ᾛ DÊDriver 

EnableḤ̃ └Ȃ ╠ ꜚᶏ Ḥ ѿҩ ᵝӊ

Ȃ ҩ ץ USART_CTL0└ DEA[4:0]ᵝ Ҭ Ȃ ѿҩ

Ḥ ѿҩ Ả ᵝҍ DEḤ ӊ Ȃ ҩ ץ USART_CTL0

└ DED[4:0]ᵝ Ҭ ȂDEḤ ץ USART_CTL2└

DEPβ Ȃ 

19.3.7. Ḥ 

ḤҬ̆ ҩUSART ѿҩ Ȃ ԍѿҩ ̆ RX

̆ ѿ Ȃҹ⁞ ̆ ᴆ ץ USART_CMD Ҭ

MMCMDβ 1ᶏUSART͂ Ȃ 

USARTԍ ̆ ᵝ Ҍᴪ ᵝȂ ̆USARTץ ᴆ

Ҋңץ Ҭ ѿ ̔ Ȃ 

ᶏ USARTȂ RWUβ ҹ0̆ RX ⌠ ̆

USART_STATҬ IDLEFᵝᴪ ᵝȂ RWUβ ᵝ̆RX ⌠ ̆ ᴆ

ᴪ RWU ׆̆ ₮ ̆ ̆USART_STATҬIDLEF

ᵝҌᴪ 1Ȃ 

USART_CTL0ҬWM[1:0]ҹ0b01̆USART Ȃ

ᵝҹ1̆ ҹ Ȃ ᵝ 0̆ ҹ Ȃ

ᵞ4β ᵞ7β ̂ USART_CTL1 ADDMβ ̃ҍUSART_CTL1 Ҭ

ADDR_DATAᵝ ̆ ᴆᴪ RWU ̆ ₮ Ȃ ⌠ USART

̆RBNE ᵝȂ USART_STATҬ׆ץ Ȃ ᵞ4β

ᵞ7β ҍUSART_CTL1Ҭ ADDR_DATAᵝ Ҍ ̆ ᴆᴪ ᵝRWU ꜚ ῀
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Ȃ ’Ҋ̆RBNEҌᴪ ᵝȂ 

USART_CTL0ҬWM[1:0]ҹ0b1x̆USART ̆ ’Ҋ̆

ADDMβ ᵝȂ USART_CTL1ҬADDR_DATA[7:0]ᵝ ̆ ᴆᴪ

RWUβ ̆ ₮ Ȃ ⌠ USART R̆BNE ᵝȂ

ҍUSART_CTL1Ҭ ADDR_DATAβ Ҍ ̆ ᴆᴪ ᵝRWU ꜚ ῀ Ȃ

’Ҋ̆RBNEҌᴪ ᵝȂ 

USART_CTL0ҬPCENβ ᵝ̆ ᵝ ҹ ᵝ ῒ̆ᵩᵝ ҹ

ᵝȂ USART ̆ ADDMβ ᵝ ғ̆ ҹ7β ῒ̆Ҭᵞ6β ҍ

ADDR_DATA[5:0] Ȃ ADDMβ ᵝ̆ғ ҹ 9β ̆ῒҬᵞ 8β ҍ

ADDR_DATA[7:0]Ȃ USART ̆ ҹ7β ῒ̆Ҭᵞ6β ҍ

ADDR_DATA[5:0]Ȃ ҹ9β ̆ῒҬᵞ8β ҍADDR_DATA[7:0]Ȃ 

ADDMβ ᵝ ғ̆ ҹ7β ῒ̆Ҭ ᵞ 6β ҍADDR[5:0]Ȃ ADDM

ᵝ ᵝ̆ғ ҹ9β ̆ῒҬᵞ8β ҍADDR[7:0] Ȃ 

19.3.8. LIN  

USART_CTL1 LMENᵝ ᶏ ԑ Ȃ LIN Ҋ̆

USART_CTL1ҬCKEN̆STB[1:0]USART_CTL2SCEN̆HDEN̆IRENβ

0Ȃ 

ѿҩ ̆LIN ҍ Ȃ ᵝ ҹ8ȂѿҩẢ

ᵝ 13ҩ0ҹ Ȃ 

ⱳ ῃ ԍ USART Ȃ ̆ ץ Ҋ Ӟ̆ ץ

ᴰ ҬȂUSART_CTL1ҬLBLENβץ Ȃ RX

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

USART_STATҬLBDFβ Ȃ USART_CTL1ҬLBDIEᵝ̆ ֟ Ҭ Ȃ 

19-9. Ҋ ̆ Ҋ̆USART ᴪ

⌠ѿҩῃ0 ̆ FERRᵝȂ 

19-9. Ҋ  

0 1 2

1 ҩ

USART_RDATA 0 1 00000000 2

FERR

RX pin

LBDF  

19-10. ᴰ Ҭ ̆ ᴰ Ҭ̆ ╠ᴰ

̆FERRᵝȂ 
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19-10. ᴰ Ҭ  

0 2

USART_RDATA 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 ‗ ᵞ

ᵝ̂ ᵝ̃ Ḥ ₮Ȃ Ҭ̆ӞҌᴪ

Ḥ ֟ ȂUSART_CTL1CPHβ ‗ ѿҩ ԋҩ

ȂUSART_CTL1CPLβ ‗ USART Ҋ̆

Ȃ  

CK ₮ USART_CTL1ҬCPL̆CPH̆CLENβ‗ Ȃ ᴆֽ USART

̂UEN=0̃ ץ ױ ṿȂ 

ҍ Ȃ Ҋ ̆ ᴋᵥ Ȃ 

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)
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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 

19-13. IrDA SIR ENDEC 

‰
USART

SIR 

TX

RX

TX pin

RX pin

IREN

1

0

0

1

LED

ῤ

 

IrDAҊ̆TX ҍRX Ҍ ȂTX ҹᵞ ̆RX ҹ Ȃ

IrDA Ḡ ף ó1ô̆ ᾣ ‖̂RTZḤ ף̃ ļ0ĽȂῒ ‖

ѿҩᵝ 3/16ȂIrDA ⌠ ԍ1ҩPSC ‖Ȃ ‖ ԍ1p

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 ̆
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USART_BAUD ҹ16*PSC[7:0]ȂTX ‖ ҹᵞⱳץ 3ṐȂ

ᵬ ҍ IrDA Ȃ 

19.3.11. Ḥ  

USART_CTL2 HDENβ̆ ᶏץ Ȃ Ḥ Ҋ̆

USART_CTL1 LMEN̆CKENβ USART_CTL2 SCEN̆IRENβ Ȃ 

Ҋֽ Ḥ T̆X RX ῤ׆ ⌠ѿ R̆X ҌῬᶏ ȂTX

ҹ ̆ Ḥ‖ ᴆ Ȃ 

19.3.12. ̂ISO7816-3̃  

ѿ Ḥ ̆ ISO7816-3 Ȃ ̂T=0̃ ̂T=1̃Ȃ

USART_CTL2 SCENβ 1̆ ᶏ Ȃ Ҋ ŬSART_CTL1

LMENβ USART_CTL2HDEN̆IRENβ 0Ȃ 

CKENβ ᵝ̆USART ᶫѿҩ Ȃ №ץ ԍῒז Ȃ 

Ҋ ҹ̔1 ᵝ+9 ᵝ̂ 1ҩ Ẽ ᵝ̃+1.5Ả ᵝȂ 

ѿ Ḥ Ȃ ҍ T̆X ̆

ҩ ᴪҍ ꜚ ѿ Ȃ 

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 ῀2β Ȃ ѿ ̆TCᴪ ᵝȂ ׅ

⌠NACKḤ ŬSARTᴪẢ ̆ ᵝȂUSARTҌᴪ NACKḤ ᵬҹ

ᵝȂ 
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USART ̆ ╠ ⌠ ̆TX Ả ᵝ ѿҩᵝ

ῤᴪ ᵞȂ ᴪ ⌠NACKḤ Ȃ ᴪ֟ ѿҩ Ȃ ⌠

R̆BNEҬ DMA Ҍᴪ Ȃ ̆ Ȃ

̂ ҩ ΐᵣṿ SCRTNUMᵝ ̃̆ ⌠ ׅ

̆USARTẢ NACKḤ ҩ ҹ Ẽ Ȃ USART_CTL2

Ҭ NKENβ ᶏץ NACKḤ Ȃ 

ҊҌ Ȃ 

̂T=1̃ 

T=1̂ ̃Ҋ̆USART_CTL2 NKENβ ῏ Ȃ 

׆ ̆ ᴆ USART_RT RT[23:0]β BWT̂

̃-11ṿ̆ RBNEIEβȂ ⌠ԅ ҩ ̆ ׆ ⌠ ̆

Ҭ Ȃ ӊ╠ ⌠ԅ ѿҩ ̆↕ᴪ RBNEҬ Ȃ Ҋ̆ DMA׆

̆Ӟ ѿҩ Ῥ ᶏ DMAȂ 

⌠ ѿҩ ӊ ̂RBNEҬ ̃ USART_RT ҹCWT̂ ̃

-11ӊ ҩṿ̂ ҩ ץ ᵬҹ ᵝ̃̆ ҹԅ ꜚ ңҩ ӊ

Ȃ ╠ѿҩ ⌠ CWT ӊ ̆

USARTᴪ RTF ᴆ̆ RTIEᵝ ̆ᴪ Ҭ Ȃ 

USARTѿҩ ⌠ ̆ ҩ USART Ṝ ꜚ

0̂ TBE=0Ȃ̃ ҩ Ḥ ᵝԍ ₮ ҈ҩ ̂ № Ȃ̃ ҩṿ Ώ

῀USART_RT BL[7:0]Ȃ ᶏ DMA ̆ ӊ╠̆ ҩ

ҹ ṿ̂0x0̃Ȃҹԅ ⌠ ҩṿ̆ ⌠ ҩ ̆ᴪ ѿҩҬ Ȃ ᴆ ׆ץ

‖ ҈ҩ ᵬҹ Ȃ 

Ҭ ꜚ ̆ ץ ᴆ ₮ Ạ BLṿ ⌠Ȃp

ӊ╠ B̆L̂0xFF̃ץ ҹ ṿȂ ṿ↕ ⌠ ҈ҩ Ώ⌠

ҬȂ 

ҩ ̂ ̆ Ḥ ̃ ԍBL+4Ȃ EBF Ҭ

ᴆ̂ EBIEβ 1 Ȃ̃ ₮ ̆ ᴪ ѿҩRTҬ Ȃ 

 

ӈԅң ̔ Ȃ 

׆̆ ᵞᵝ ᴰ ̆TX ף ó1ô̆Ẽ Ȃ

’Ҋ̆MSBFβ DINVβ ҹ0̂ ṿ Ȃ̃ 

׆̆ ᵝ ᴰ ̆TX ᵞ ף ó1ô̆Ẽ Ȃ

’Ҋ̆MSBFβ DINVβ ҹ1Ȃ 
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19.3.13. ModBusḤ 

ⱳ ̆USARTʟ ModBus/RTUModBus/ASCII Ȃ 

ModBus/RTUҊ̆ ѿҩ 2ҩ ≢ Ȃ ҩⱳ

ѿҩ ⱳ Ȃ 

ҹԅ ̆ ᵝUSART_CTL1 RTENβ USART_CTL0 RTIE

ᵝȂUSART_RT ҍ2ҩ ṿȂ ѿҩẢ ᵝ ̆

̆ ֟ ѿҩҬ ̆ ᴆ ╠ Ȃ 

ModBus/ASCIIҊ̆ ҹ ѿҩ ̂CR/LF̃ұȂUSART

└ ҩⱳ Ȃΐᵣ LFASCII ⌠ADDR Ҭ ̂AMIE=1̃

Ȃ ᴆ ⌠LF ץ DMA Ҭ ⌠CR/LF⌠ Ȃ 

19.3.14. FIFO 

USART_RFCS RFENᵝᶏ FIFŎ ץ ᾧ CPU

RBNEҬ ̆ Ȃ FIFO Ữ 5 Ȃ FIFŎ

RFFINTᵝ ᵝȂ RFFIEᵝ̆ ֟ Ҭ Ȃ 

19-16. USARTFIFO  

RX ᵝ

RX

FIFO 0

FIFO 1

   RX FIFO EN

RX ‖DMA

FIFO 2

FIFO 3

 

ᴆ RBNEҬ ‖ ̆ ̆RBNEIEᵝ 0Ȃ

₮ ̆RBNEIEᵝ ᵝȂ ₮ ╠̆PERR̆NERR̆FERR̆EBF

0Ȃ 

Deepsleep׆ .19.3.15  

‰RBNEҬ WUMҬ USART׆ MCUȂ 

UESMβ 1 ғUSART ҹIRC8M LXTAL̂ ᵝ ᾝ

̂RCŨ Ȃ̃ 

ᶏ RBNE‰Ҭ ̆ ῀ ╠ RBNEIEᵝ ᵝȂ 

ᶏ WUIEҬ ̆WUIEҬ ץ WUMβ Ȃ 
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῀ ╠̆ DMAȂ ῀ ╠̆ ᴆ USART

ᴰ Ȃ ץ USART_STATҬ BSY ∞ ȂREAβ ץ

ḠUSARTᶏ Ȃ 

⌠ Ԋᴆ ̆ MCU ᵬ ̆WUF ᵝ ᴆ

1̆ ғ WUIE ᵝ ’Ҋ̆ ѿҩ Ҭ Ȃ 

19.3.16. USARTҬ  

USARTҬ Ԋᴆ 19-3. USARTҬ ̔ 

19-3. USARTҬ  

Ҭ Ԋᴆ Ԋᴆ  ᶏ └ᵝ 

 TBE TBEIE 

CTS  CTSF CTSIE 

 TC TCIE 

⌠ ץ  RBNE 
RBNEIE 

⌠  ORERR 

FIFO  RFFINT RFFIE 

⌠  IDLEF IDLEIE 

Ẽ  PERR PERRIE 

LIN Ҋ̆ ⌠  LBDF LBDIE 

DMA ᶏ ̆

̂ ȁ ₮ ȁ

̃ 

NERR̆ORERR FERR ERRIE 

 AMF AMIE 

 RTF RTIE 

 EBF EBIE 

Deepsleep׆  WUF WUIE 

Ҭ └ ӊ╠̆ Ҭ Ԋᴆ ῏ Ȃ ᴋᵥ ṜUSART

└ ֟ ѿҩҬ ȂҌ ᴆ ץ ѿҩҬ Ⱶ ҩҬ ԊᴆȂ 
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19-17. USARTҬ  

IDLEF

IDLEIE

RBNE

RBNEIE

ORERR

RBNEIE

PERR

PERRIE

WUF

WUIE

LBDF

LBDIE

AMF

AMIE

RTF

RTIE

EBF

EBIE

FERR

NERR

ORERR
ERRIE OR

TC

TCIE

TBE

TBEIE

CTSF

CTSIE

USART_INT

RFFINT

RFFIE

DMA

  



                                                            GD32E502xxΎ 

443 
 

19.4. USART  

USART0 ̔0x4001 3800 

USART1 ̔0x4000 4400 

USART2 ̔0x4000 4800 

19.4.1. USART└ 0̂ USART_CTL0̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  WM1 EBIE RTIE DEA[4:0] DED[4:0] 

 rw rw rw rw rw 

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

OVSMOD AMIE MEN WL WM PCEN PM PERRIE TBEIE TCIE RBNEIE IDLEIE TEN REN UESM UEN 

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

 

ᵝ/ᵝ    

31:28 Ḡ  Ḡ ᵝṿȂ 

28 WM1 ׆ ̆ ᵝ bit[11]῍ ‗ Ȃ 

00̔ Ȃ 

01̔ Ȃ 

1x̔ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

27 EBIE Ҭ ᶏ Ȃ 

0̔Ҭ Ȃ 

1̔Ҭ ᶏ Ȃ 

26 RTIE Ҭ ᶏ Ȃ 

0̔Ҭ Ȃ 

1̔Ҭ ᶏ Ȃ 

25:21 DEA[4:0] ꜚᶏ ᵝ Ȃ 

֓ ӈDÊ ꜚᶏ ̃Ḥ ᵝҍ ѿҩ ᵝӊ

Ȃ ץ ҹ ᵝ̂1/8 1/16ᵝ ̃̆ ץ OVSMODᵝ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

20:16 DED[4:0] ꜚᶏ ᵞ Ȃ 

֓ᵝ ӈѿҩ Ḥ ѿҩ Ả ᵝҍ ᵞDÊ ꜚᶏ ̃Ḥ ӊ

Ȃ ץ ҹ ᵝ̂1/8 1/16ᵝ ̃̆ ץ OVSMODᵝ

Ȃ 
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USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

15 OVSMOD Ȃ 

0̔16Ṑ Ȃ 

1̔8Ṑ Ȃ 

LIN, IrDA ̆ ᵝḠ 0Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

14 AMIE ADDR Ҭ ᶏ Ȃ 

0̔ADDR Ҭ Ȃ 

1̔ADDR Ҭ ᶏ Ȃ 

13 MEN ᶏ Ȃ 

0̔ Ȃ 

1̔ ᶏ Ȃ 

12 WL  

0̔8 ᵝȂ 

1̔9 ᵝȂ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

11 WM0 ׆ ̆ ᵝ bit[28]ᵝ῍ ‗ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

10 PCEN └ᶏ Ȃ 

0̔ └ Ȃ 

1̔ └ ᶏ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

9 PM Ȃ 

0̔Ẽ Ȃ 

1̔ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

8 PERRIE Ҭ ᶏ Ȃ 

0̔ Ҭ Ȃ 

1̔ USART_STAT PERRᵝ ᵝ ̆ Ҭ Ȃ 

7 TBEIE Ҭ ᶏ Ȃ 

0̔Ҭ Ȃ 

1̔ USART_STAT TBEᵝ ᵝ ̆ Ҭ Ȃ 

6 TCIE Ҭ ᶏ Ȃ 

ᵝ 1̆USART_STAT ҬTC ᵝ ֟ Ҭ Ȃ 

0̔ Ҭ Ȃ 

1̔ Ҭ ᶏ Ȃ 

5 RBNEIE ‖ Ҭ Ҭ ᶏ Ȃ 

0̔ ‖ Ҭ Ҭ Ȃ 
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1̔ USART_STAT ORERR RBNEᵝ ᵝ ̆ Ҭ Ȃ 

4 IDLEIE IDLE Ҭ ᶏ Ȃ 

0̔IDLE Ҭ Ȃ 

1̔ USART_STAT IDLEFᵝ ᵝ ̆ Ҭ Ȃ 

3 TEN ᶏ Ȃ 

0̔ ῏ Ȃ 

1̔ Ȃ 

2 REN ᶏ Ȃ 

0̔ ῏ Ȃ 

1̔ ғ ᵝȂ 

1 UESM USART Ҋᶏ Ȃ 

0̔USARTҌ ׆ MCUȂ 

1̔USART ׆ MCUȂ ᴆ USART IRC8M

LXTALȂ 

0 UEN USARTᶏ Ȃ 

0̔USART № ₮ Ȃ 

1̔USART № ₮ ᶏ Ȃ 

19.4.2. USART└ 1̂ USART_CTL1̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

ADDR_DATA[7:0] RTEN Ḡ  MSBF DINV TINV RINV 

rw rw  rw rw rw rw 

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

STRP LMEN STB[1:0] CKEN CPL CPH CLEN Ḡ  LBDIE LBLEN ADDM Ḡ  

rw rw rw rw rw rw rw  rw rw rw  

 

ᵝ/ᵝ    

31:24 ADDR_DATA[7:0] USART Ȃ 

֓ᵝ ₮USART Ȃ 

Ḥ ғ ̆ ֓ᵝ

Ȃ ⌠ ֓ᵝ Ȃ 

WM[1:0] = 01̆ ADDMᵝҹ ̆ ADDR[3:0]ᵝ ṿ ԍ Ȃ 

̆ ֓ᵝӞ Ȃ ⌠ ̂8ᵝ̃ҍ

ADDR_DATA[7:0] ṿ ̆ ̆AMF ᵝȂ 

̂REN=1̃ USART̂UEN=1̃ ᶏ ̆ ᵝ Ҍ ΏȂ 
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23 RTEN ᶏ Ȃ 

0̔ ⱳ Ȃ 

1̔ ⱳ ᶏ Ȃ 

22:20 Ḡ  Ḡ ᵝṿȂ 

19 MSBF ᵝ ╠Ȃ 

0̔ / ̆ ᵞᵝ ╠Ȃ 

1̔ / ̆ ᵝ ╠Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

18 DINV ᵝ Ȃ 

0̔ ᵝḤ ṿ Ȃ 

1̔ ᵝḤ ṿ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

17 TINV TX Ȃ 

0̔TX Ḥ ṿ Ȃ 

1̔TX Ḥ ṿ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

16 RINV RX Ȃ 

0̔RX Ḥ ṿ Ȃ 

1̔RX Ḥ ṿ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

15 STRP ֜ TX/RX Ȃ 

0̔TX RX ⱳ Ҍ ֜ Ȃ 

1̔TX RX ⱳ ֜ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

14 LMEN LIN ᶏ Ȃ 

0̔LIN ῏ Ȃ 

1̔LIN Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

13:12 STB[1:0] STOPᵝ Ȃ 

00̔1Ả ᵝȂ 

01̔0.5Ả ᵝȂ 

10̔2Ả ᵝȂ 

11̔1.5Ả ᵝȂ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

11 CKEN CK ᶏ Ȃ 

0̔CK Ȃ 

1̔CK ᶏ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 
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10 CPL Ȃ 

0̔ Ҋ̆CK Ҍ Ḡ ҹᵞ Ȃ 

1̔ Ҋ̆CK Ҍ Ḡ ҹ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

9 CPH ᵝȂ 

0̔ Ҋ̆ ҩ ѿҩ Ȃ 

1̔ Ҋ̆ ԋҩ ѿҩ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

8 CLEN CK Ȃ 

0̔ Ҋ̆ ѿᵝ̂MSB̃ ‖Ҍ ₮⌠CK Ȃ 

1̔ Ҋ̆ ѿᵝ̂MSB̃ ‖ ₮⌠CK Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

7 Ḡ  Ḡ ᵝṿȂ 

6 LBDIE LIN Ḥ Ҭ ᶏ Ȃ 

0̔ Ḥ Ҭ Ȃ 

1̔ USART_STAT LBDFᵝ ᵝ̆ ֟ Ҭ Ȃ 

5 LBLEN LIN Ȃ 

0̔ 10ᵝ Ȃ 

1̔ 11ᵝ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

4 ADDM Ȃ 

ᵝ 4ᵝ ῃᵝ Ȃ 

0̔4ᵝ Ȃ 

1̔ῃᵝ Ȃ 7ᵝ̆8ᵝ 9ᵝ Ҋ̆ №≢ 6ᵝ̆7ᵝ 8ᵝ

̂ADDR[5:0]̆ADDR[6:0] ADDR[7:0]̃ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

3:0 Ḡ  Ḡ ᵝṿȂ 

19.4.3. USART└ 2̂ USART_CTL2̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  WUIE WUM[1:0] SCRTNUM[2:0] Ḡ  

 rw rw rw  

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

DEP DEM DDRE OVRD OSB CTSIE CTSEN RTSEN DENT DENR SCEN NKEN HDEN IRLP IREN ERRIE 

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

31:23 Ḡ  Ḡ ᵝṿȂ 

22 WUIE ׆ Ҭ ᶏ Ȃ 

׆0̔ Ҭ Ȃ 

׆1̔ Ҭ ᶏ Ȃ 

21:20 WUM[1:0] ׆ Ȃ 

ҩᵝ ָӇԊᴆ ץ ᵝUSART_STAT Ҭ WUF̂׆

̃ Ȃ 

00̔WUF Ṝ ᵝȂ ᵥ ADDR ADDMҬ ӈȂ 

01̔Ḡ Ȃ 

10̔WUF ⌠ ᵝ ᵝȂ 

11̔WUF ⌠RBNE ᵝȂ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

19:17 SCRTNUM[2:0] ꜚ Ȃ 

Ҋ̆ ֓ᵝ Ȃ Ҋ̆

֟ ̂FERRᵝ ᵝ̃ӊ╠ ꜚ Ȃ 

Ҋ̆ ֟ ̂RBNEᵝ PERRᵝ ᵝ̃ӊ╠ ꜚ

Ȃ 

֓ᵝ ҹ0x0 ̆ Ҋ ֓ᵝ Ҍᴪ ꜚ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ ̆ Ả Ȃ 

16 Ḡ  Ḡ ᵝṿȂ 

15 DEP ꜚᶏ Ȃ 

0̔DEḤ Ȃ 

1̔DEḤ ᵞ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

14 DEM ꜚᶏ Ȃ 

ᶏ ᵝץ ̆ ץ DEḤ └ȂDEḤ RTS׆

₮ Ȃ 

0̔DEⱳ Ȃ 

1̔DEⱳ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

13 DDRE DMA Ȃ 

0̔ ’Ҋ̆Ҍ DMAȂ Ҍᴪ֟ DMA ̆

ץ Ḡ Ҍᴪ ᴰ ̆ᵖ Ҋѿҩ ⌠ ᴪ ᴰ Ȃ

̆RBNEᵝḠ ץ0 ̆ᵖ ᵝᴪ ᵝȂ

ԍ Ȃ 

1̔ ’Ҋ̆DMA ᴪ ̆ ⌠ ᵝ 0Ȃ

RBNE ᵝᴪ ᵝȂ ᴆ ╠̆ ᾢ

DMA ̂DMAR = 0̃ RBNEȂ 
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USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

12 OVRD ₮ Ȃ 

0̔ ₮ⱳ ᶏ Ȃ ⌠ ⌠ ╠ ̆ORERR

ᵝ ᵝ̆ ғ ᴪҡ Ȃ 

1̔ ₮ⱳ Ȃ ⌠ ⌠ ╠ ̆ORERR

ᵝ Ҍᴪ ᵝ̆ ᴪ USART_ RDATA ╠ץ ῤ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

11 OSB Ȃ 

0̔҈ Ȃ 

1̔ѿ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

10 CTSIE CTSҬ ᶏ Ȃ 

0̔CTSҬ Ȃ 

1̔ USART_STAT CTSᵝ ᵝ ̆ᴪ֟ Ҭ Ȃ 

9 CTSEN CTSᶏ Ȃ 

0̔CTS ᴆ Ȃ 

1̔CTS ᴆ ᶏ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

8 RTSEN RTSᶏ Ȃ 

0̔RTS ᴆ Ȃ 

1̔RTS ᴆ ᶏ ̆ ‖ Ṝ̆ ᴪ Ҋѿҩ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

7 DENT DMA ᶏ Ȃ 

0̔῏ DMA Ȃ 

1̔ DMA Ȃ 

6 DENR DMA ᶏ Ȃ 

0̔῏ DMA Ȃ 

1̔ DMA Ȃ 

5 SCEN ᶏ Ȃ 

0̔ Ȃ 

1̔ ᶏ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

4 NKEN NACKᶏ Ȃ 

0̔ ₮ Ҍ NACKȂ 

1̔ ₮ NACKȂ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

3 HDEN ᶏ Ȃ 

0̔ Ȃ 
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1̔ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

2 IRLP IrDAᵞⱳ Ȃ 

0̔ Ȃ 

1̔ᵞⱳ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

1 IREN IrDA ᶏ Ȃ 

0̔IrDA Ȃ 

1̔IrDA ᶏ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

0 ERRIE Ḥ Ҭ ᶏ Ȃ 

0̔ Ҭ Ȃ 

1̔ Ḥ ̆ USART_STAT FERRᵝ ŎRERRᵝ NERRᵝ

ᵝ ̆ᴪ֟ Ҭ Ȃ 

19.4.4. USART ̂USART_BAUD̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

USART̂UEN=1̃ ᶏ ̆ Ҍ ΏȂ 

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

Ḡ  

 

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

BRR [15:4] BRR[3:0] 

rw rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:4 BRR[15:4] № №Ȃ 

INTDIV = BRR[15:4]Ȃ 

3:0 BRR [3:0] № №Ȃ 

OVSMOD = 0̆FRADIV = BRR[3:0]Ȃ 

OVSMOD = 1̆FRADIV = BRR[2:0]̆BRR[3] 0Ȃ 

19.4.5. USARTḠ № ̂USART_GP̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 
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̂32ᵝ̃ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ Ҍ ΏȂ 

31 30 29 28 27 26 25 24 23 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 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

7:0 PSC[7:0] № ṿ 

ᵞⱳ Ҋ̆ № ᵞⱳ Ҋ Ȃ

ṿ № Ȃ 

00000000̔Ḡ  ï Ҍ ҩṿȂ 

00000001̔1№ Ȃ 

00000010̔2№ Ȃ 

... 

IrDA Ҋ № ṿȂ 

00000001ֽ̔ ҹ ҩṿȂ 

Ҋ̆ № ṿ ԍPSC[4:0]ᵝ ҬȂPSC[7:5]ᵝḠ ҹ

ᵝṿȂ№ Ҭṿ ңṐȂ 

00000̔Ḡ  -Ҍ ҩṿȂ 

00001̔2№ Ȃ 

00010̔4№ Ȃ 

00011̔6№ Ȃ 

... 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

19.4.6. USART ̂USART_RT̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

̂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 
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RT[15:0] 

rw 

 

ᵝ/ᵝ    

31:24 BL[7:0] Ȃ 

֓ᵝ ₮ԅ T=1 Ȃ ṿ ԍḤ + №

̂1-LEC/2-CRC̃ï1Ȃ 

ҩṿ ץ ̂ ԍ ׆ ̃̆

ҩ ѿҩ ѿ Ȃ Ҋ̆ TBE=0 ̆

0Ȃ 

ῒז Ҋ̆ REN=0̂ ̃ ғ/ EBCᵝ Ώ1

0Ȃ 

23:0 RT[23:0] Ȃ 

ᵝ ṿ̆ ᵝ Ȃ 

‰ Ҋ̆ ѿҩ ̆ RT ῤ̆ ⌠

ᵝ̆RTF ᵝȂ 

̆ ҩṿ CWT BWTȂ ’Ҋ̆ ׆

ѿҩ ᵝ Ȃ 

֓ᵝ ץ ᵬ ΏȂẊ ѿҩ ⌠ RT ̆RTF ᴪ

ᵝȂ ԍ ҩ ̆ ҩṿ Ώѿ Ȃ 

̔ 16Ṑ ̆RT[23:0]Ҍ ҹ0xFFFFFFȂ 

19.4.7. USART ̂USART_CMD̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  TXFCMD RXFCMD MMCMD SBKCMD Ḡ  

 w w w w  

 

ᵝ/ᵝ    

31:5 Ḡ  Ḡ ᵝṿȂ 

4 TXFCMD Ȃ 

ᵝΏ1 ᵝTBE ᵝ̆ץ Ȃ 

3 RXFCMD Ȃ 

ᵝΏ1 RBNE ᵝ̆ץҡ Ȃ 
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2 MMCMD Ȃ 

ᵝΏ1ᶏUSART ῀ ғ ᵝRWU ᵝȂ 

1 SBKCMD Ȃ 

ᵝΏ1 ᵝSBKF ᶏUSART ѿҩ Ȃ 

0 Ḡ  Ḡ ᵝṿȂ 

19.4.8. USART ̂USART_STAT̃ 

Ẓ ̔0x1C 

ᵝṿ̔0x0000 00C0 

̂32ᵝ̃ Ȃ 

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

Ḡ  REA TEA WUF RWU SBF AMF BSY 

 r r r r r r r 

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

Ḡ  Ḡ  EBF RTF CTS CTSF LBDF TBE TC RBNE IDLEF ORERR NERR FERR PERR 

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

 

ᵝ/ᵝ    

31:23 Ḡ  Ḡ ᵝṿȂ 

22 REA ᶏ Ȃ 

ᵝ ԅUSART ᶏ ̆ ᵝ ץ ᴆ Ȃ 

0̔USART Ȃ 

1̔USART ᶏ Ȃ 

21 TEA ᶏ Ȃ 

ᵝ ԅUSART ᶏ ̆ ᵝ ץ ᴆ Ȃ 

0̔USART Ȃ 

1̔USART ᶏ Ȃ 

20 WUF ׆ Ȃ 

0̔ ׆ Ȃ 

1̔ ׆ ̆ USART_CTL2 WUFIE=1 ғMCU

ԍ ̆ ѿҩҬ Ȃ 

⌠ѿҩ Ԋᴆ ̆ ᵝ ᴆ ᵝ̆ ҩԊᴆ WUMᵝ ӈȂ 

USART_INTC Ҭ WUCΏ1̆ ᵝ 0Ȃ 

UESM 0 ̆ ᵝ 0Ȃ 

19 RWU ׆ Ȃ 

ᵝ USART ԍ Ȃ 

0̔ ᵬ Ȃ 

1̔ Ȃ 
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℗ ̆ ᴆ 0 1Ȃ └̂

̃ USART_CTL0 WMᵝ Ȃ 

Ḥ ̆ USART_CMD MMCMDᵝΏ1

ᵝ ᵝȂ 

18 SBF Ḥ Ȃ 

0̔ Ȃ 

1̔ Ȃ 

ᵝ ѿҩ Ḥ Ȃ 

USART_CMD SBKCMDΏ1 ᵝȂ 

Ả ᵝ ̆ ᴆ 0Ȃ 

17 AMF ADDR Ȃ 

0̔ADDR ⌠ Ҍ Ȃ 

1̔ADDR ⌠ ̆ USART_CTL0 AMIE=1̆ ѿҩ

Ҭ Ȃ 

⌠ADDR[7:0]Ҭ ӈ ̆ ᴆ ᵝȂ 

USART_INTC AMCΏ1 0Ȃ 

16 BSY Ȃ 

0̔USART ԍ Ȃ 

1̔USART Ȃ 

15:13 Ḡ  Ḡ ᵝṿȂ 

12 EBF Ȃ 

0̔ Ȃ 

1̔ ⌠̂ ̃̆ USART_CTL1 EBIE=1̆ ѿ

ҩҬ Ȃ 

⌠ ׆̂ ̆ №̃ ԍ ԍBLEN + 4̆ ᴆ ᵝȂ 

USART_INTC EBCΏ1 0Ȃ 

11 RTF Ȃ 

0̔ Ȃ 

1̔ ̆ USART_CTL1 RTIE ᵝ̆ ᴪ Ҭ Ȃ 

ԅ USART_RT Ҭ RTṿ̆ ᴆ 1Ȃ 

USART_INTC RTCᵝΏ1 0Ȃ 

̆ ҩ ԍCWT BWT Ȃ 

10 CTS CTS Ȃ 

ҩṿ ԍnCTS ῀ Ȃ 

0̔nCTS ῀ Ȃ 

1̔nCTS ῀ ᵞ Ȃ 

9 CTSF CTS Ȃ 

0̔nCTS Ȃ 

1̔nCTS ̆ USART_CTL2 CTSIEᵝ ᵝ̆ Ҭ
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Ȃ 

nCTS ῀ ̆ ᴆ ᵝȂ 

USART_INTC CTSCᵝΏ1̆ ᵝȂ 

8 LBDF LIN Ȃ 

0̔ ⌠LIN Ȃ 

1̔ ⌠LIN Ȃ USART_CTL1 LBDIEᵝ ᵝ ̆ ᴪ Ҭ

֟ Ȃ 

LIN ⌠ Ṝ̆ ᴆ ᵝȂ 

USART_INTC LBDCᵝΏ1̆ ᵝȂ 

7 TBE Ȃ 

0̔ ⌠ ᵝ Ȃ 

1̔ ⌠ ᵝ Ȃ USART_CTL0 TBEIEᵝ ᵝ̆ ᴪ Ҭ

֟ Ȃ 

USART_ TDATA ῤ ⌠ ᵝ USART_CMD

TXFCMDᵝΏ1 ̆ ᴆ ᵝȂ 

USART_TDATA ҬΏ 0Ȃ 

6 TC Ȃ 

0̔ Ȃ 

1̔ Ȃ USART_CTL0 TCIE ᵝ̆ ᴪ Ҭ ֟ Ȃ 

ѿҩ ғTBE ᵝ̆ ᵝ ᴆ ᵝȂ 

USART_INTC TCCᵝΏ1 0Ȃ 

5 RBNE ‖ Ȃ 

0̔ ⌠ Ȃ 

1̔ ⌠ ғ ץ Ȃ USART_CTL0 RBNEIEᵝ ᵝ̆

ᴪ Ҭ ֟ Ȃ 

ᵝ ῤ ⌠ USART_RDATĂ ᴆ ᵝȂ 

USART_RDATA USART_CMD RXFCMDᵝΏ1 0Ȃ 

4 IDLEF Ȃ 

0̔ ⌠ Ȃ 

1̔ ⌠ Ȃ USART_CTL0 IDLEIEᵝ 1̆ ᴪ Ҭ ֟ Ȃ 

⌠ ̆ ᴆ ᵝȂ ⌠RBNEᵝ ᵝ̆ ↕ Ҍᴪ Ῥ ᵝȂ 

USART_INTC IDLECᵝΏ1 0Ȃ 

3 ORERR ₮ Ȃ 

0̔ ⌠ ₮ Ȃ 

1̔ ⌠ ₮ Ȃ ḤҬ̆ USART_CTL0 RBNEIEᵝ

ᵝ̆ ᴪ Ҭ Ȃ USART_CTL2 ERRIEᵝ ᵝӞᴪ Ҭ Ȃ 

RBNE ᵝ ’Ҋ̆ ᵝ ᴰ USART_RDATA

̆ ᴪ ᴆ ᵝȂ 

USART_INTC ORECᵝΏ1 0Ȃ 

2 NERR Ȃ 
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0̔ ⌠ Ȃ 

1̔ ⌠ Ȃ ḤҬ̆ USART_CTL2 ERRIEᵝ

ᵝ̆ ᴪ Ҭ ֟ Ȃ 

Ṝ ⌠ ̆ ᴪ ᴆ ᵝȂ 

USART_INTC NECᵝΏ1 0Ȃ 

1 FERR Ȃ 

0̔ ⌠ Ȃ 

1̔ ⌠ Ȃ ḤҬ̆ USART_CTL2

ERRIEᵝ ᵝ̆ ᴪ Ҭ ֟ Ȃ 

ѿҩҌ ̆ ⌠ ̆ ᴆ ᵝȂ Ҋ̆

⌠҉ ׅ̆ ⌠ ⱳ ̂ ѿ NACKs̃̆ ᵝӞ

ᵝȂ 

USART_INTC FECᵝΏ1 0Ȃ 

0 PERR Ȃ 

0̔ ⌠ Ȃ 

1̔ ⌠ ̆ ḤҬ̆ USART_CTL0 PERRIEᵝ

ᵝ̆ ᴪ Ҭ ֟ Ȃ 

Ṝ ⌠ ̆ ᴪ ᴆ ᵝȂ 

USART_INTC PECᵝΏ1 0Ȃ 

19.4.9. USARTҬ ̂USART_INTC̃ 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  WUC Ḡ  AMC Ḡ  

 w  w  

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

Ḡ  EBC RTC Ḡ  CTSC LBDC Ḡ  TCC Ḡ  IDLEC OREC NEC FEC PEC 

 w w  w w  w  w w w w w 

 

ᵝ/ᵝ    

31:21 Ḡ  Ḡ ᵝṿȂ 

20 WUC ׆ Ȃ 

ᵝΏ1 USART_STAT WUFᵝȂ 

19:18 Ḡ  Ḡ ᵝṿȂ 

17 AMC ADDR Ȃ 

ᵝΏ1 USART_STAT AMFᵝȂ 
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16:13 Ḡ  Ḡ ᵝṿȂ 

12 EBC Ȃ 

ᵝΏ1 USART_STAT EBFᵝȂ 

11 RTC Ȃ 

ᵝΏ1 USART_STAT RTF Ȃ 

10 Ḡ  Ḡ ᵝṿȂ 

9 CTSC CTS Ȃ 

ᵝΏ1 USART_STAT CTSFᵝȂ 

8 LBDC LIN Ȃ 

ᵝΏ1 USART_STAT LBDF ᵝȂ 

7 Ḡ  Ḡ ᵝṿȂ 

6 TCC Ȃ 

ᵝΏ1 USART_STAT TCᵝȂ 

5 Ḡ  Ḡ ᵝṿȂ 

4 IDLEC Ȃ 

ᵝΏ1 USART_STAT IDLEFᵝȂ 

3 OREC ₮ Ȃ 

ᵝΏ1 USART_STAT ORERRᵝȂ 

2 NEC Ȃ 

ᵝΏ1 USART_STAT NERRᵝȂ 

1 FEC Ȃ 

ᵝΏ1 USART_STAT FERRᵝȂ 

0 PEC Ȃ 

ᵝΏ1 USART_STAT PERRᵝȂ 

19.4.10. USART ̂USART_RDATÃ 

Ẓ ̔0x24 

ᵝṿ̔ ӈ 

̂32β̃ Ȃ 

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

Ḡ  

 

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

Ḡ  RDATA[8:0] 

 r 
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ᵝ/ᵝ    

31:9 Ḡ  Ḡ ᵝṿȂ 

8:0 RDATA[8:0] ṿȂ 

⌠ Ȃ 

⌠ ԅ Ẽ ᵝ̂USART_CTL0 PCEN 1̃̆ Ӈ

⌠ ᵝ̂ 7ᵝ 8ᵝ̆ ‗ԍ ̃ Ẽ ᵝȂ 

19.4.11. USART ̂USART_TDATÃ 

Ẓ ̔0x28 

ᵝṿ̔ ӈ 

̂32β ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  TDATA[8:0] 

 rw 

 

ᵝ/ᵝ    

31:9 Ḡ  Ḡ ᵝṿȂ 

8:0 TDATA[8:0] ṿȂ 

Ȃ 

⌠ ԅ Ẽ ᵝ̂USART_CTL0 PCEN 1̃̆ Ӈ

ᵝ̂ 7ᵝ 8ᵝ ‗ԍ ̃ ᴪ Ẽ ᵝ  Ȃף

USART_STAT TBEᵝ ᵝ ̆ ҩ ץ ΏȂ 

19.4.12. USARTῚ └ ̂USART_CHC̃  

Ẓ ̔0xC0 

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  EPERR Ḡ  HCM 

 rc_w0  rw 

 

ᵝ/ᵝ    
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31:9 Ḡ  Ḡ ᵝṿȂ 

8 EPERR ╠ Ȃ 

RBNEβ ╠̆ ᵝ ⌠ ᵝȂ 

ᴆΏ0 ץ ᵝȂ 

0̔ ⌠ Ȃ 

1̔ ⌠ Ȃ 

7:1 Ḡ  Ḡ ᵝṿȂ 

0 HCM ᴆ └Ὶ Ȃ 

0̔ nRTSḤ ԍRBNE Ȃ 

1̔ ѿҩ ᵝ̂PCEᵝ Ẽᵝ̃ ̆nRTSḤ ᵝȂ 

19.4.13. USART FIFO└ ̂USART_RFCS̃ 

Ẓ ̔0xD0 

ᵝṿ̔0x0000 0400 

̂32β̃ Ȃ 

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

Ḡ  

 

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

RFFINT RFCNT[2:0] RFF RFE RFFIE RFEN Ḡ  ELNACK 

r_w0 r r r rw rw  rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 RFFINT FIFOҬ Ȃ 

14:12 RFCNT[2:0] FIFOṿȂ 

11 RFF FIFO Ȃ 

0̔ FIFOҌҹ Ȃ 

1̔ FIFOȂ 

10 RFE FIFO Ȃ 

0̔ FIFOҌҹ Ȃ 

1̔ FIFOȂ 

9 RFFIE FIFOҬ ᶏ Ȃ 

0̔ FIFOҬ Ȃ 

1̔ ᶏ FIFOҬ Ȃ 

8 RFEN FIFOᶏ Ȃ 

UESM=1̆ ᵝ ᵝȂ 
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0̔ ᶏ FIFOȂ 

1̔ ᶏ FIFOȂ 

7:1 Ḡ  Ḡ ᵝṿȂ 

0 ELNACK ԅ ̆ ╠NACKȂ 

⌠ ᵝ ̆NACK‖ ╠1/16ᵝ Ȃ 

0̔ ԅ ̆ ╠NACKȂ 

1̔ ԅ ̆ᶏ ╠NACKȂ 
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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 ̆ ץ + ̆ΐ CRC

ⱳ ȁ SMBuŝ ̃ PMBuŝ Ȃ̃ ̆I2C

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 ҩ 7β ׆ ̂ңҩ ̆ῒҬѿҩ ᵝ Ȃ̃ 

Â Ḡ Ȃ 

Â I2CҺ Ȃ 

Â ̂ 100 kHz̃̆ ̂ 400 kHz̃ + ̂ 1MHz̃Ȃ 

Â ׆ Ҋ SCLҺꜚ ᵞȂ 

Â DMA Ȃ 

Â Ὶ SMBus 3.0PMBus 1.3Ȃ 

Â PEĈ ̃ Ȃ 

Â Ȃ 

20.3. ⱳ  

I2C ῤ 20-1. I2C Ȃ 
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20-1. I2C  

A
P

B

SDA └
CRC  / 

PEC

SCL └

└

└

ᵝ

DMA / Ҳ

SMBA

ᵝ

SDA

SCL

 

20-1. I2C ̂ ≠ I2C ̃ 

  

 ⌠  

׆   

Һ  ∆ ᴰ ̆֟ Ḥ ᴰ  

׆  Һ  

Һ Ҍ Ḥ ╠ Ҋ └ ҩҺ  

ᴂ  
ѿҩҺ └ ̆ ѿҩҺ ᾛ ̆ғ Һ

Ḥ Ҍ ̆Ḡ ҉ ᴂ  

20.3.1.  

I2C tI2CCLK Ҋץ ᴆ̔ 

Â tI2CCLK<tLOW-tfilters/4 

Â tI2CCLK<tHIGH 

ῒҬ̔ 

tLOW̔ SCLγ  

tHIGH̔SCL  

tfilters̔ ᶏ ̆ ֟ Ȃ ֟

ṿҹ260ns̆ ֟ ҹDNF[3:0]ĬtI2CCLKȂ 

PCLK tPCLK Ҋץ ᴆ̔ 

Â tPCLK<4/3*tSCL 

ῒҬ̔ 
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tSCL̔SCL  

̔ I2Cῤ PCLKᶫ ̆PCLK tI2CCLKᴆȂ 

20.3.2. I2C  

Һ ׆ ̆ ̆I2Cץ ᵬ ̔ 

Â ׆  

Â ׆  

Â Һ  

Â Һ  

 

Ḥ SDA ҉ Ȃ Ḥ SCL ᵞ Ṝ

SDA ̂ 20-2. Ȃ̃ ҩ ᴰ ѿҩ ‖Ȃ 

20-2.  

SDA

SCL

 

Ả Ḥ  

ᴰ ԍѿҩ START ԍѿҩ STOP̂ 20-3. Ả Ḥ Ȃ̃

STARTḤ ӈҹ̆ SCLҹ ̆SDA ҉₮ ѿҩ׆ ⌠ᵞ ȂSTOP ᵝ

ӈҹ̆ SCLҹ ̆SDA ҉₮ ѿҩ׆ᵞ⌠ Ȃ 

20-3. Ả Ḥ  

SDA

SCL

SDA

SCL

START

STOP

 

ҩI2C ̂Ҍ └ ̆LCDꜚ̆ Ữ ̃ ѿ

≢̆ ⱳ ױז̆ ץ Ӟ ᵬҹ Ȃ ’Ҋ̆I2C ᵬ ׆

ҊȂ STARTḤ ֟ ̆I2C ׆ ℗ Һ Ȃ ᴂ ҡ

STOPḤ ֟ ̆I2CҺ ℗ ׆ Ȃ I2CҺ Ȃ 
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I2C׆ ⌠I2C ҉ STARTḤ ӊ ̆ ׆ ҉ ̆ӊ ᴪ ׆

⌠ ̂ ᴆ ̃ ̆ ңҩ ̆I2C׆

ѿҩ ̂ACK̃̆ ̔פ Ȃ ̆ ᴆ ԅ

̆↕ I2C׆ ѿҩ ̂0x00̃ ȂI2C 7ᵝ 10

ᵝ Ȃ 

8ᵝᴰ ̆ ᵝ ╠ȂSTARTḤ ӊ ̂ 7β Ҋ ѿҩ

̆10β Ҋ ңҩ ̃ Һ ׆ Ȃ 

8ҩ ̆ 9ҩ ‖ ᴪ Ḥ Ȃ ֟

ACKḤ ץ ᴆ Ȃ 

I2CҺ ֟ STARTḤ STOPḤ ѿ ᴰ ̆ ғ ֟ SCL

Ȃ 

Һ Ҋ̆ AUTOEND=1̆STOPḤ ᴆ֟ Ȃ AUTOEND=0̆STOPḤ

ᴆ֟ ̆ Һ ֟ץ RESTARTḤ ꜚ ᴰ Ȃ 

20-4. 10ᵝ I2C ̂Һ ̃ 

׆ ԋҩW(0) ACK 0 ACK N ACK Ảŀŀ

ᴰ  ̂N+1 ҩ ̃

Һ ׆ ׆ Һ

׆ ѿҩ  

̂ ̃
ACK

1      1     1    1     0     x     x

 

20-5. 7β I2C ̂Һ ̃ 

׆ ACK 0 ACK N ACK Ảŀŀ

ᴰ ̂N+1ҩ ̃

Һ ׆ ׆ Һ

W(0)

 

20-6. 7β I2C ̂Һ ̃ 

׆ R(1) ACK Ảŀŀ

ᴰ ̂N+1ҩ ̃

Һ ׆ ׆ Һ

0 ACK N NACK

 

10β Ҭ̆ HEAD10Rᵝ ץ ↓ Ȃ

HEAD10R=0̆ 10β ↓START+10ᵝ ̂Ώ +̃ ԋҩ

+RESTART+10β ̂ ̃̆ 20-7. 10β I2C ̂Һ ̆

HEAD10R=0̃ Ȃ 

10β Ҭ̆ Һ Һ ̆ ↓ ץ RESTART+10

ᵝ ̂ ̃̆ 20-8. 10ᵝ I2C ̂Һ ̆HEAD10R=1̃ Ȃ 
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20-7. 10ᵝ I2C ̂Һ ̆HEAD10R=0̃ 

׆ ԋ

ҩ
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)

 

20-8. 10ᵝ I2C ̂Һ ̆HEAD10R=1̃  

׆ ԋҩ
W(0) 0 ACK N ACKňň

ᴰ ̂N+1ҩ ̃

Һ ׆ ׆ Һ

׆ ѿҩ  

̂ ̃
ACK

1      1     1    1     0     x     x

ACK

ACK 0 ACK N NACK Ảňň

ᴰ ̂N+1ҩ ̃

׆ ѿҩ  

̂ ̃

1      1     1    1     0     x     x

R(1)

 

20.3.3.  

I2C ԅ ̆ I2C

╠ Ȃ 

I2C_CTL0ҬANOFFβ 1 ץ ̆ ANOFFβ 0 ᶏ

Ȃ + Ҋ̆ └ ‖ 50ns ṿȂ 

I2C_CTL0ҬDNF[3:0]ᵝ Ȃ ᶏ S̆CL SDA

Ḡ ԍDNF[3:0]ĬtI2CCLKᴪ ῤ Ȃ └ ṿ DNF[3:0]Ȃ 

20.3.4. I2C  

I2CḤҬ̆I2C_TIMINGҬ PSC[3:0]̆SCLDELY[3:0]SDADELY[3:0]ԍḠ

Ḡ Ȃ 

I2C_TDATA Ҭ̆ SDADELY ̆ SDA ̆

20-9. Ḡ Ȃ 
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20-9. Ḡ  

SDA

SCL

SDADELY

SDA ₮  

ῤ ⌠SCLҊ  

tSYNC1

tHD;DAT

 

SDA ̆SCLDELY Ȃ 20-10. Ȃ 

20-10.  

SDA

SCL

SCLDELY

I2C ᵞSCL

tSU;DAT

 

ῤ ⌠ SCLҊ ̆ SDA ӊ╠ᴪ ῀ѿҩ Ȃ ҹ

tSDADELY=SDADELY*tPSC+tI2CCLKῒ̆ҬtPSC=(PSC+1)*tI2CCLKȂÔSDADELYᴪ tHD;DATȂSDA

₮ ҹtSYNC1+ SDADELY*PSC+1+1*tI2CCLKȂtSYNC1SCLҊ ̆

̆ SCLҍI2CCLK ῍ ‗ ȂSCLҍI2CCLK

ҹ2 3ҩtI2CCLKȂ 

̔ SDADELY = 0 ̆tSDADELY = tPSCȂ 

SDADELY Ҋץ ᴆ̔ 

Â SDADELYÓ{tfmax+tHD;DATmin-tAFmin-[(DNF+3)*tI2CCLK]}/[PSC+1*tI2CCLK]  

Â SDADELYÒ{tHD;DAT(max)-tAFmax-[(DNF+4)*tI2CCLK]}/[PSC+1*tI2CCLK]  

̔tAFҹ ̆tHD;DAT ԍtVD;DAT ṿȂ 

SS=0̆ tSDADELY̆ Ώ῀I2C_TDATAӊ╠̆׆ ᴪ ᵞ Ȃ

SCLḠ ᵞ Ȃ tSCLDELY=SCLDELY+1*tPSCȂtSCLDELY

tSU;DATȂ 

SCLDELY Ҋץ ᴆ̔ 
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Â SCLDELYÓ{[trmax+tSU;DATmin]/[(PSC+1)*tI2CCLK]}-1 

Һ Ҋ S̆CL ᵞ I2C_TIMINGҬPSC[3:0]S̆CLH[7:0]SCLL[7:0]

└Ȃ 

ῤ ⌠ SCLҊ ̆ SCL ₮ӊ╠ᴪ ῀ѿҩ ̆ ҹ

tSCLL=(SCLL+1)*tPSC̆ ῒҬtPSC=PSC+1*tI2CCLKȂtSCLL SCLγ tLOWȂ 

ῤ ⌠ SCL҉ ̆ SCL ᵞӊ╠ᴪ ῀ѿҩ ̆ ҹ

tSCLH=(SCLH+1)*tPSC̆ ῒҬtPSC=PSC+1*tI2CCLKȂtSCLH SCL tHIGHȂ 

̔ SSβ I2C ᶏ Ҍ Ȃ 

20-2. Ḡ  

  
‰    +  SMBus 

ᵝ 
ṿ ṿ ṿ ṿ ṿ ṿ ṿ ṿ 

tHD;DAT Ḡ  0 - 0 - 0 - 0.3 - 
us 

tVD;DAT  - 3.45 - 0.9 - 0.45 - - 

tSU;DAT  250 - 100 - 50 - 250 - 

ns 
tr 

SCL SDAḤ

҉  
- 1000 - 300 - 120 - 1000 

tf 
SCL SDAḤ

Ҋ  
- 300 - 300 - 120 - 300 

20.3.5. I2C ᵝ 

I2C_CTL0Ҭ I2CENβץ ᴆ ᵝȂ ᴆ ᵝ֟ ̆SCL SDA

Ȃ Ḥ └ᵝ ᵝӞ ᵝṿȂ ᴆ ᵝ Ȃ ⌠ ᵝ

ҹ I2C_CTL1Ҭ START̆STOP NACKEN̆I2C_STATҬ I2CBSY̆TBĔ

TĬRBNĔADDSEND̆NACK̆TCR̆TC̆ STPDET̆BERR̆LOSTARBOUERRȂ

̆ SMBus Ĭ2C_CTL1ҬPECTRANSᵝ Ĭ2C_STATҬPECERR̆

TIMEOUTSMBALTβӞᴪ ⌠ Ȃ 

ҹԅ ᴆ ᵝ̆I2CEN 3ҩAPB ῤḠ ᵞ Ȃ ץ ҊΏץ

ᴆ ↓ Ḡ ᴆ ᵝ̔ 

Â I2CENΏ0 

Â I2CENҹ0 

Â I2CENΏ1 

20.3.6. ᴰ  

 

̆ TBEҹ 0̆ I2C_TDATA ̆ Ӝҩ SCL‖̂

‖̃ ̆I2C_TDATAҬ ῀⌠ ᵝ Ȃ ᵝ Ҭ SDA

₮Ȃ TBEҹ 1̆ ↕ I2C_TDATAҹ ̆ I2C_TDATAҌҹ ӊ╠SCL
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ᵞȂSCLᵞ ӜҩSCL‖ӊ Ȃ 

20-11.  

I2C_TDATA

SCL

ᵝ xx

1

xx xx

TBE

0 1 2
A

C
K
‖

A
C

K
‖

Ώ 1 Ώ 2

SCL ᵞ

 

 

̆ ᾢ ⌠ ᵝ Ȃ RBNEҹ 0̆ ᵝ Ҭ

῀I2C_RDATAȂ RBNEҹ 1̆ SCL ᵞ̆ ⌠ӊ╠ ⌠

Ȃ ҩ ᵞ ῀ ‖ӊ╠Ȃ 

20-12.  

I2C_RDATA

SCL

ᵝ xx 1 xx 2 xx

RBNE

0 1 2

A
C

K
‖

A
C

K
‖

0 1

SCL ᵞ 

 

ꜚ  

ҹԅ ᴰ Ҭ 20-3. ̓͂ Ḥ ₃ Ḥ ̆I2Cᴆ ῀ԅ

Ȃ 
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20-3. ̓͂ Ḥ  

ᵬ  ҹ 

Һ  ֟ NACK̆STOPRESTART 

׆  ACK └ 

SMBus  PEC /  

ᴰ BYTENUM[7:0]I2C_CTL1Ҭ Ȃ BYTENUMԍ 255̆

ԍ׆ └ ̆↕ I2C_CTL1ҬRELOADβ 1 ᶏ

Ȃ Ҋ̆ BYTENUM⌠0 ̆TCRβ 1̆ TCIEβ 1 ֟ Ҭ

Ȃ TCRβ 1 ̆SCL ᵞȂ BYTENUMΏѿҩ ṿ TCRβ Ȃ 

̔ BYTENUM[7:0]ѿ Ȃ 

ᶏ ꜚ ̆ Ȃ ꜚ Ҋ̆ BYTENUM[7:0]⌠0

̆Һ ꜚ ѿҩSTOPḤ Ȃ 

ꜚ ̆I2CḤ ᴆ Ȃ BYTENUM[7:0]

Ҭ ᴰ ̆ ᴆ STOPβ 1 ֟ ѿҩSTOPḤ ̆ TCȂ 

20.3.7. I2C׆  

∆  

׆ Ҋ̆ ᶏ ѿҩ׆ Ȃ ѿҩ׆ Ώ I2C_SADDR0Ҭ̆ ԋҩ

׆ Ώ I2C_SADDR1ҬȂ ᶏ ׆ ̆ I2C_SADDR0

Ҭ ADDRESSENᵝ I2C_SADDR1Ҭ ADDRESS2EN1Ȃ

I2C_SADDR0Ҭ ADDFORMATᵝ ץ 7ᵝ 10β ̆ Ώ

ADDRESS[9:0]Ȃ 

I2C_CTL2ҬADDM[6:0]ӈADDRESS[7:1] ֓ᵝ ⌠ ̆ ֓

ᵝҌ Ȃ 

ADDMSK2[2:0]ԍ I2C_SADDR1Ҭ ADDRESS2[7:1]̆ ῏ Ḥ

I2C_SADDR1ADDMSK2[2:0]ᵝ Ȃ 

I2C ⌠ ҍᶏ ῒҬѿҩ ⱳ ĂDDSEND 1̆ ADDMIE

ᵝ̆ ֟ Ҭ ȂI2C_STAT READDR[6:0]ᴪ Ữ ⌠ Ȃ ADDSEND

ᵝ ̆I2C_STATҬTRβ ȂTR ׆ ᵬҹ Ȃ 

SCL └ 

SS=0̆ ᵞⱳ ׆ Ҋ̆ Ṝ SCLᴪ ᵞȂ Ҋ↓ ’

Ҋ̆SCLᴪ ᵞȂ 

Â ADDSENDβ SCL ᵞ̆ ADDSENDβ ӊ Ȃ 

Â ׆ Ҋ ĂDDSENDӊ S̆CL ѿҩ Ώ῀I2C_TDATAӊ

╠ ᵞ Ȃ ╠ѿҩ ӊ ̆ Ώ῀ I2C_TDATAӊ╠̆

SCLӞ ᵞ Ȃ 
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Â ׆ Ҋ̆ ᵖ I2C_RDATAҬ ̆SCL

ᵞȂ 

Â SBCTL=1ғRELOAD=1̆ ѿҩ ᴰ ̆TCR ᵝȂ TCR

ӊ╠SCL ᵞȂ 

Â SCLҊ ⌠ӊ ̆ [SDADELY+SCLDELY+1*PSC+1+1]*tI2CCLK SCL

ᵞȂ 

SCL └ ץ I2C_CTL0Ҭ SSβ 1 Ȃ Ҋ↓ ’Ҋ̆SCLҌᴪ

ᵞȂ 

Â ADDSENDβ SCLҌᴪ ᵞȂ 

Â ׆ Ҋ̆ ᴰ ֟ ѿҩSCL‖ӊ╠Ώ῀I2C_TDATA

Ȃ ↕ I2C_STATҬ OUERRβ ᴪ 1̆ ERRIEβӞ 1̆ ֟

ѿҩҬ Ȃ STPDETβ 1 ғ ѿҩ Ĭ2C_STATҬOUERR

ᵝӞ 1Ȃ 

Â ׆ Ҋ̆ Ҋѿҩ ֟ ӜҩSCL‖̂ACK ‖̃ӊ

╠ Ȃ ↕ I2C_STATҬ OUERRβӞ 1Ȃ ERRIEβӞ 1̆ ֟

ѿҩҬ Ȃ 

׆ └  

׆ Ҋ ACK └̆ ץ I2C_CTL0Ҭ SBCTLβ 1

ᶏ ׆ └ Ȃ SS=1̆ ׆ └ Ȃ 

ᶏ ׆ └ ̆ ᵝI2C_CTL1ҬRELOADβᶏ Ȃ

׆ └ Ҭ̆ ADDSENDҬ Ⱶ Ҭ I2C_CTL1Ҭ BYTENUM[7:0]

ҹ 1̆ ғ ҩ ҹ 1Ȃ ⌠ѿҩ ̆I2C_STAT

Ҭ TCRβ 1̆ ῇҩ Ӝҩ SCL ‖ӊ ׆ SCL ᵞȂ ץ

I2C_RDATAҬ׆ ₮ ̆ I2C_CTL1ҬNACKENβ ׆̆ ‗ץ

ACK NACKȂ BYTENUM[7:0]Ώ῀ ṿ ׆̆ SCL Ȃ 

BYTENUM[7:0]ԍ0x1 ̆ BYTENUM[7:0] ̆ Ȃ 

̔ Ҋ↓ ’Ҋ̆ ץ SBCTLβ̔  

1ȁ I2CEN=0Ȃ 

2ȁ ׆ Ȃ 

3ȁ ADDSEND=1Ȃ 

ADDSEND=1̆ TCR=1 ̆RELOAD ץ ḱ Ȃ 
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20-13. I2C׆ ∆  

I2CEN=0

I2C_CTL0ҬDNF[3:0] 

I2C_TIMING Ҭ PSC[3:0]̆

SDADELY[3:0] SCLDELY[3:0] 

 I2C_CTL0 ҬSS

I2CEN=1

I2C_SADDR0 ҬADDRESSEN 

I2C_SADDR1 ҬADDRESS2EN 

I2C_SADDR0 ҬADDRESS[9:0]̆

ADDFORMAT ADDRESSEN Ȃ

I2C_SADDR1 ҬADDRESS2[7:1]̆ 

ADDMSK2[2:0] ADDRESS2ENȂ

I2C_CTL2 ҬADDM[6:0]

I2C_CTL0 ҬSBCTL 

 

׆ Ҋ ᴆ  

I2C_TDATAҹ ̆I2C_STATҬ TIβ ᴪ ᵝȂ I2C_CTL0Ҭ

TIEβ 1̆ ֟ Ҭ Ȃ ⌠ NACK̆I2C_STATҬ NACKβᴪ ᵝȂ

I2C_CTL0ҬNACKIEᵝ 1̆ ֟ Ҭ Ȃ ⌠NACKḤ ̆I2C_STAT

ҬTIβ Ҍᴪ ᵝȂ 

⌠ STOPḤ ̆I2C_STATҬ STPDETβ 1Ȃ I2C_CTL0Ҭ

STPDETIEβ 1̆ ֟ Ҭ Ȃ 

SBCTL=0̆ ADDSEND=1̆ғ I2C_STATҬ TBEβ ҹ 0̆ ץ

I2C_TDATA Ҭ TBE 1 I2C_TDATA Ȃ 

SBCTL=1 ׆̆ ᵬ └ B̆YTENUM[7:0]ADDSENDҬ Ⱶ

Ҭ ȂTIԊᴆ ҍBYTENUM[7:0]ṿ Ȃ 

SS=1̆ I2C_STATҬADDSENDβᵝ SCL Ҍᴪ ᵞȂ ’

Ҋ̆I2C_TDATAҬ Ҍ ADDSENDҬ Ⱶ Ҭ Ȃ ѿҩ
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ADDSENDβӊ╠ ⌠I2C_TDATAȂ 

Â ץ ҉ѿ ᴰ ѿ TIԊᴆΏ῀ Ȃ 

Â Ҍ ̆ TBEβ 1 ┘ I2C_TDATĂ ׆

Ȃ STPDETβ ҹ0Ȃ ↕I2C_STATҬOUERR

ᵝ 1 ֟ Ҋ Ȃ 

Â ׆ Ҋᶏ Ҭ DMA ̆ ѿҩTIԊᴆ̆TIβ TBEβ

1Ȃ 

20-14. I2C׆ ̂SS=0̃ 

Һ ֟ ᴆ

̂ START ̃

Һ

׆

SCL ׆ ᵞ 

׆ ԋҩ

Һ

éé̂ ᴰ ̃

׆ N-1ҩ

Һ

׆ Nҩ

Һ Ҍ

Һ ֟ Ả ᴆ

I2C∆

ADDSEND

I2C_STAT ҬREADDR 

TR ᵝ̆ ᵝ TBE ̆ 

ADDSEND

TI

TI

TBE 1̆Ώ῀ ѿҩ

⌠I2C_TDATA

Ώ῀ xҩ ⌠
I2C_TDATA

TI

Ώ῀ ԋҩ ⌠
I2C_TDATA

Ώ῀ ҈ҩ ⌠
I2C_TDATA

Ώ῀ Nҩ ⌠
I2C_TDATA

TI  NACK

I2C  ᴆ ҹ ᴆ ᵬ

׆ ѿҩ

Һ

Ώ῀ N+1ҩ ⌠

I2C_TDATĂ N+1ҩ

Ҍᴪ ̆  NACK

 STPDET
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20-15. I2C׆ ̂SS=1̃  

Һ ֟ ᴆ

̂START ̃

Һ

׆

׆ ԋҩ

Һ

éé̂ ᴰ ̃

׆ N-2ҩ

Һ

׆ N-1ҩ

Һ

Һ ֟ Ả ᴆ

I2C ∆

ADDSEND
I2C_STAT ҬREADDR 

TRᵝ̆  ADDSEND

TI

TI

Ώ῀ ԋҩ ⌠
I2C_TDATA

Ώ῀ xҩ ⌠
I2C_TDATA

TI

Ώ῀ ҈ҩ ⌠
I2C_TDATA

Ώ῀ ҩ ⌠
I2C_TDATA

Ώ῀ Nҩ ⌠
I2C_TDATA

TI

I2C ᴆ ҹ ᴆ ᵬ

׆ ѿҩ

Һ

Ώ῀ N+1ҩ ⌠
I2C_TDATA

N+1ҩ Ҍᴪ

STPDET

Ώ῀ ѿҩ ⌠
I2C_TDATA

TI

׆ Nҩ

Һ Ҍ TĬTBE NACK

NACK

TBE

 

׆ Ҋ ᴆ  

I2C_RDATA ̆I2C_STATҬ RBNEβ 1̆ I2C_CTL0Ҭ

RBNEIEᵝ 1̆ ֟ Ҭ Ȃ ⌠STOPḤ ̆I2C_STATҬSTPDETβ

1Ȃ I2C_CTL0ҬSTPDETIE 1̆ ֟ Ҭ Ȃ 
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20-16. I2C׆  

Һ ֟ ᴆ

̂START ̃

Һ

׆

SCL ׆ ᵞ

ֽ̂ SS=0 ̃

Һ ѿҩ

׆

éé̂ ᴰ ̃

Һ Nҩ

׆

Һ ֟ Ả ᴆ

ADDSEND
I2C_STAT READDR 

TRᵝ̆  ADDSEND

RBNE

STPDET

xҩ

RBNE
 ѿҩ

Nҩ

 STPDET

I2C ᴆ ҹ ᴆ ᵬ

RBNE

ᴆ∆

 

20.3.8. I2CҺ  

∆  

I2C_TIMINGҬSCLH[7:0]SCLL[7:0]I2CEN=0 Ȃҹԅ Һ Ḥ

׆ ᵞ̆I2C ԅ └Ȃ 

SCLL[7:0]SCLH[7:0]№≢ ԍᵞ Ȃ tSYNC1 ̆ ⌠SCL

ᵞ ̆SCLL[7:0]̆ SCLL[7:0]ṿ ⌠ I2C_TIMINGҬ

SCLL[7:0]Ĭ2C SCL Ȃ tSYNC2 ̆ ⌠SCL S̆CLH[7:0]

̆ SCLH[7:0]ṿ ⌠I2C_TIMINGҬSCLH[7:0]̆I2C ᵞ

SCL Ȃ 

Һ ҹ̔tSCL=tSYNC1+tSYNC2+{[SCLH7:0+1+(SLLL7:0+1)]*(PSC+1)*tI2CCLK}Ȃ 

tSYNC1‗ԍSCLҊ ̆SCL῀ ץ SCLҍI2CCLK

֟ ̆ѿ ҹ 2⌠ 3ҩ I2CCLK ȂtSYNC2‗ԍ SCL҉ ̆

SCL῀ ץ SCLҍ I2CCLK ֟ ̆ѿ ҹ 2

⌠3ҩI2CCLK Ȃ ֟ ҹDNF[3:0]*tI2CCLKȂ 

Һ Ҋ̆ I2C_CTL1Ҭ ADD10EN̆SADDRESS[9:0]ץ TRDIRβȂ

Һ Ҋᶏ 10β ̆ HEAD10R

↓̆ Ȃ ᴰ I2C_CTL1BYTENUM[7:0]Ȃ ᴰ

ԍ ԍ255̆ BYTENUM[7:0]ҹ0xFFȂ Һ STARTḤ

Ȃ҉ץ ⌠ ᵝ STARTβ 1ӊ╠ ȂSTARTḤ ӊ ̆ I2C_STAT

I2CBSYᵝҹ 0 ̆ ׆ Ȃ ᴂ ҡ ̆Һ ℗ ׆ ̆STARTβ
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ᴆ Ȃ ׆ ̆STARTβ ᴆ Ȃ 

̔BYTENUM[7:0]Ҍ ҹ0Ȃ 

10β Ҋ̆ 10β ӊ ̆ Һ ⌠NACK̆Һ 10β

⌠ ⌠ACKȂ ADDSENDC1 Ảץ ׆ Ȃ 

STARTβ 1 Ĭ2Cᵬҹ׆ ⱳ ĂDDSEND1̆ Һ ℗ ҹ׆ Ȃ

STARTβ ADDSENDC1 Ȃ 

20-17. I2CҺ ∆  

I2CEN=0

 I2C_CTL0 ҬDNF[3:0]

I2C_TIMING ҬPSC[3:0]̆

SDADELY[3:0]̆SCLDELY[3:0]̆SCLL[7:0] 

SCLH[7:0]

I2CEN=1

 

Һ Ҋ ᴆ  

Һ Ҋ̆ ѿҩ ⌠ACKḤ ӊ T̆Iβ 1Ȃ I2C_CTL0

ҬTIEβ 1̆ ֟ Ҭ Ȃ I2C_CTL1 BYTENUM[7:0]Ȃ

ԍ255̆ I2C_CTL1 RELOADβ 1 ᶏ Ȃ

Ҋ̆ BYTENUM[7:0]ҩ ᴰ Ĭ2C_STATTCRβ 1̆ ғ

BYTENUM[7:0]ѿҩ ṿӊ╠̆SCL ᵞȂ 

⌠NACK̆TIβ Ҍᴪ 1Ȃ 

Â BYTENUM[7:0]ҩ ᴰ ғRELOAD=0̆ I2C_CTL1ҬAUTOEND

1 ץ ꜚ֟ STOPḤ Ȃ AUTOEND=0̆I2C_STATTCβ 1ғ

SCL ᵞȂ ’Ҋ̆Һ ץ I2C_CTL1ҬSTOPβ 1 ֟

STOPḤ Ȃ ֟ RESTARTḤ ѿҩ ᴰ Ȃ START / STOP

1 ץ TCβ Ȃ 

Â ⌠NACKḤ ̆I2C ꜚ֟ STOPḤ ȂI2C_CTL0 ҬNACK

1̆ NACKIEᵝ 1̆ ֟ Ҭ Ȃ 

̔ RELOAD=1̆AUTOENDᵝ Ȃ 
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20-18. I2CҺ ̂N<=255̃ 

Һ ֟ ᴆ

̂START ̃

Һ

׆

׆ ACK

Һ ѿҩ

׆

éé̂ ᴰ ̃

Һ N-2ҩ

׆

Һ Nҩ

׆

Һ ֟ Ả ᴆ̆ TC

ᴆ∆

TI

TI

TI

Ώ῀ ѿҩ ⌠ 

I2C_TDATA

Ώ῀ xҩ ⌠ 

I2C_TDATA

TI

Ώ῀ ԋҩ ⌠ 

I2C_TDATA

Ώ῀ ҈ҩ ⌠ 

I2C_TDATA

Ώ῀ Nҩ ⌠ 

I2C_TDATA
Һ N-1ҩ

׆

TI

STOP

I2C ᴆ ҹ ᴆ ᵬ

 START

AUTOEND=0 

BYTENUM[7:0]=N

TC
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20-19. I2CҺ ̂N>255̃ 

Һ ֟ ᴆ

̂ START̃

Һ

׆

׆ ACK

Һ ѿҩ

׆

ŀŀ̂ ᴰ ̃

Һ 253ҩ

׆

Һ 255ҩ

׆

Һ ֟ Ả ᴆ̆
TC

ᴆ∆

TI

TI

TI

Ώ῀ ѿҩ ⌠ 

I2C_TDATA

Ώ῀ xҩ ⌠ 

I2C_TDATA

TI

Ώ῀ ԋҩ ⌠  

I2C_TDATA

Ώ῀ ҈ҩ ⌠ 

I2C_TDATA

Ώ῀ 255ҩ ⌠ 

I2C_TDATA
Һ 254ҩ

׆
TI

STOP

I2C ᴆ ҹ ᴆ ᵬ

START

RELOAD =1 

BYTENUM[7:0]=0xFF

N=N-255

TCR

 BYTENUM[7:0]=N

TI

Ώ῀ ѿҩ ⌠ 

I2C_TDATA

Һ ѿҩ

׆

ŀŀ̂ ᴰ ̃

Һ N-2ҩ

׆

TI

TI

Ώ῀ xҩ ⌠ 

I2C_TDATA

TI

Ώ῀ ԋҩ ⌠ 

I2C_TDATA

Ώ῀ ҈ҩ ⌠ 

I2C_TDATA

Ώ῀ Nҩ ⌠ 

I2C_TDATAҺ N-1ҩ

׆
TI

Һ Nҩ

׆
TC

 

Һ Ҋ ᴆ  

Һ Ҋ̆ ⌠ѿҩ Ĭ2C_STATҬRBNEβ 1Ȃ I2C_CTL0

ҬRBNEIE1̆ ֟ ѿҩҬ Ȃ ԍ255̆ I2C_CTL1

ҬRELOADβ 1 ᶏ Ȃ Ҋ̆ BYTENUM[7:0]ҩ ᴰ ̆

I2C_STATҬTCRβ 1̆ BYTENUM[7:0]ҬΏ῀ѿҩ ṿӊ╠ S̆CL ᵞȂ 

BYTENUM[7:0]ҩ ᴰ ғRELOAD=0̆ I2C_CTL1ҬAUTOEND1

ץ ꜚ֟ STOPḤ Ȃ AUTOEND=0̆I2C_STATTCβ 1ғSCL

ᵞȂ ’Ҋ̆Һ ץ I2C_CTL1ҬSTOPβ 1 ֟ STOPḤ Ȃ

֟ RESTARTḤ ѿҩ ᴰ Ȃ START / STOP1 ץ TC

ᵝȂ 
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20-20. I2CҺ ̂N<=255̃ 

Һ ֟ ᴆ

̂START̃ 

Һ

׆

׆ ѿҩ

Һ

éé̂ ᴰ ̃

׆ Nҩ

Һ

Һ ֟ Ả ᴆ

ᴆ∆

RBNE

RBNE

xҩ

RBNE
ѿҩ

׆ N-1ҩ

Һ
RBNE

N-1ҩ ,  

STOP

I2C ᴆ ҹ ᴆ ᵬ

START

N-1ҩ

AUTOEND=0 

BYTENUM[7:0]=N
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20-21. I2CҺ ̂N>255̃ 

Һ ֟ ᴆ

̂START ̃

Һ

׆

׆ ѿҩ

Һ

éé̂ ᴰ ̃

׆ 255ҩ

Һ

Һ ֟ Ả ᴆ

ᴆ∆

RBNE

RBNĔTCR

xҩ

RBNE
ѿҩ

׆ 254ҩ

Һ
RBNE

255ҩ

I2C ᴆ ҹ ᴆ ᵬ

START

254ҩ

RELOAD =1 

BYTENUM[7:0]=0xFF

N=N-255

 BYTENUM[7:0]=N

׆ ѿҩ

Һ

éé̂ ᴰ ̃

׆ Nҩ

Һ

RBNE

RBNĔTC

xҩ

RBNE
ѿҩ

׆ N-1ҩ

Һ
RBNE

Nҩ

N-1ҩ

STOP

 

20.3.9. SMBus  

̂System Management Bus̆ ΏҹSMBusSMB̃ ѿ

└ ̆ Ḥ Ȃѿ S̆MBus ԍ Һ Һ̆ ԍ

ᴰ ON/OFFפ ḤȂSMBusI2Cѿ ̆Һ ԍ Һ ҉

ᵞ Ḥ̆ ῒ ҍ ῏ ̆ᶛ ᾟ ̂

Smart Battery DataȂ̃ 

SMBus  

SMBus҉ ҩ ֜ԑ SMBus׆ Ҭ ӈ ȂSMBusI2C Ҭ ᴰ

Ȃ I2C SMBus ӊѿ ̆Ḃ ҹῚ SMBus ȂҌ

֓ I2C ̆ SMBusACPI ӈ ‰ Ȃ 
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SMBus ԅI2Cᴆץ I2C 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 

SMBus׆ └ 

SMBus ׆ └ҍI2Cѿ Ȃ ᾛ ACK └ ҩ Ȃ ⌠ פ

NACK Ȃ I2C_CTL0ҬSBCTLβ 1 ᶏ ׆ └

Ȃ 

Һ  

I2C_CTL0SMBHAENβ 1̆ SMBus ץ Һ Ȃ Ҭ̆

׆ ᵬҹҺ ̆Һ ᵬҹ׆ ̆Һ SMBusҺ Ȃ 

 

SMBusѿ ̔Ẋ ҩ Ḥ ӄ̆Ḃᴪ ꜚ ᵝ Ȃ ԅҹָӇ

ҹ10kHzττҹԅ ȂI2C ҉ ץ ҹѿҩľ Ŀ ̆

Ӟ Һ ׆ Ṝ̆Ẋ ׆ ѿ֓ ׆̆ ץ

ᵟҺ Ȃ Ḃ ץ Һ ׆̔ ̆ᵖ Ҍ ╠ ḤȂ׆ ╠ᴋ

Ⱶ ӊ ̆ ץ I2CḤȂI2C Ҭ └ ҩ ҉ ̆p SMBus

Ҭ̆ ҩ ҹ25~35msȂ SMBus Ẋ ̆ ҩᴪ ӄ̆

₮ԅ ̆ ᵝץ ̂ ̃ Ȃ Ҍᾛ ׆

ᵞ Ȃ 

I2C_TIMEOUTҬTOENβ EXTOENβ 1 ᶏץ Ȃ

Ḡ SMBus ṿӊ╠ ₮ ’Ȃ 

BUSTOA[11:0]Ҭ ṿ tTIMEOUT Ȃ TOIDLEᵝ ҹ 0̆ ץ

SCLγ Ȃ I2C_TIMEOUTҬTOENβ 1 ᶏ ̆ TOEN1ӊ

̆ BUSTOA[11:0]TOIDLEβ Ҍ ḱ Ȃ SCLγ ԍ

BUSTOA+1*2048*tI2CCLK̆I2C_STATҬTIMEOUTᵝ 1Ȃ 

BUSTOA[11:0]ҹ׆ tLOW:SEXT̆ҹҺ tLOW:MEXTȂ I2C_TIMEOUTҬ

EXTOENβ 1 ᶏ Ȃ EXTOEN1ӊ ̆BUSTOB[11:0]Ҍ ḱ Ȃ

SMBus SCLᵞ ԍ BUSTOB+1*2048*tI2CCLK̆ ғ ⌠ԅ Ҭ

̆I2C_STATҬTIMEOUTᵝ 1Ȃ 

 

I2C Ҭ ѿҩ PEC ̆ ᶏ CRC-8 I2C Ȃѿҩ PEC

̂PEC ̃ ⱴ ᴰ ȂPEC ̂



                                                            GD32E502xxΎ 

481 
 

/Ώᵝ̃ᶏ CRC-8 ȂCRC-8 ᵝx8+x2+x+1̂CRC-8-ATM HEC̆ ∆

ҹ 0̃Ȃ 

I2C ̆ I2C_CTL0Ҭ PECENβ 1 ᶏץ PECȂ ԍPECD

I2C_CTL1ҬBYTENUM[7:0]̆ ׆ Ҋ SBCTLβ 1Ȃ

PECTRANS1̆ RELOADҹ0 ̆ BYTENUM[7:0]-1 PECȂPEC

BYTENUM[7:0]-1D Ȃ RELOAD1 PECTRANSȂ 

 

SMBus  

SMBus ѿҩ ῍֣ Ҭ Ḥ ̆ ҹ SMBALERT#Ȃ׆ ҉ Ԋᴆ ̆

ҩḤ Һ ׆ ȂҺ ᴪ Ҭ ̆ ̆

SMBALERT#Ȃ SMBALERT# ᵞ̆ ֓ ᴪ Ȃ

ҹ׆ ̂SMBHAEN=0̃ ̆ I2C_CTL0ҬSMBALTEN1 ץ SMBA

ᵞȂ Ӟᶏ ԅ Ȃ ҹҺ ̂SMBHAEN=1̃̆ғSMBALTEN

1 ̆ SMBA ⌠Ҋ ̆I2C_STATҬ SMBALTβ 1Ȃ

I2C_CTL0Ҭ ERRIEβ 1̆ ֟ Ҭ Ȃ SMBALTEN=0̆ ᶏ SMBA

ҹᵞ ĂLERT Ӟ ҹ Ȃ SMBALTEN=0S̆MBA ᵬ ‰GPIOȂ 

 

Һ ⌠ Ḥ Ḥ ԍtHIGH,MAX̆ ҹ Ȃ 

⌠Һ ꜚ ⱴ ̆ᵖ ⌠ SMBCLK SMBDAT ҉

’Ȃ ’Ҋ̆ҹԅḠ ╠ ᴰ ̆Һ

Ȃ 

ᶏ tIDLE ̆ BUSTOA[11:0]ҹ ṿ ץ̆ tIDLE Ȃ TIDLE

ᵝ 1̆ ץ SCL SDA Ȃ I2C_TIMEOUTҬ TOENβ

1 ᶏ ȂTOEN1 ̆BUSTOA[11:0]TIDLEҌ ḱ Ȃ SCL SDA

ԍ(BUSTOA+1)*4*tI2CCLK̆I2C_STATҬTIMEOUTᵝ ᵝȂ 

SMBus׆  

SMBus ⌠ פ NACK Ȃ ԍ׆ Ҋ ACK

└̆ I2C_CTL0ҬSBCTLβ 1 ᶏץ ׆ └ Ȃ 

ᶏ SMBus Ȃ I2C_CTL0Ҭ SMBDAEN1 ᶏץ

SMBus ̂0b1100 001Ȃ̃ I2C_CTL0ҬSMBHAEN1 ᶏץ

SMBusҺ ̂0b0001 000Ȃ̃ I2C_CTL0ҬSMBALTEN1 ᶏץ

̂0b0001 100Ȃ̃ 
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20.3.10. SMBus  

SMBusҺ ׆  

SMBusҺ PEC ̆ STARTβ 1╠̆ PECTRANSᵝ 1

BYTENUM[7:0]ᵝ Ҭ Ȃ ’Ҋ̆ TIҬ ҹBYTENUM-1Ȃ ̆

BYTENUM=0x1ғ PECTRANSᵝ 1̆ ↕ I2C_PEC ꜚ Ȃ

AUTOENDҹ 1̆ SMBusҺ PEC ӊ ꜚ STOPḤ Ȃ

AUTOENDҹ 0̆ SMBusҺ ץ PEC ӊ RESTARTḤ ȂI2C_PEC

Ҭ BYTENUM -1ҩ ̆PEC TCβ

1ȂSCL ᵞȂRESTARTᵝ TCҬ Ⱶ Ҭ 1Ȃ 

SMBusᵬҹ׆ ҹ̆ԅ PEC S̆BCTLβ 1Ȃ

ҩ ACK └̆ RELOADβ 1 ᶏ RELOAD Ȃ

PEC ̆ RELOADβ PECTRANS1Ȃ BYTENUM-1ҩ

̆ Ҋѿҩ ҍ I2C_PEC Ҭ Ȃ ṿҌ ̆

ꜚ֟ NACKḤ ̕ ṿ ꜚ֟ ACKḤ ̆ NACKENβ ṿȂ

⌠PEC P̆EC ᴪ ⌠I2C_RDATAҬ R̆BNEβ 1Ȃ I2C_CTL0

Ҭ ERRIEβ 1̆ ғ PECṿҌ ̆PECERR ᴪ 1 ֟ Ҭ Ȃ ᶏ

ACK └̆PECTRANSץ ҹ 1̆ BYTENUMץ Ȃ 

̔ RELAODβ 1ӊ ̆PECTRANSҌ ץ ḱ Ȃ 

20-22. SMBusҺ ׆ Ḥ  

׆ ACK 0 ACK N-1 ACK Ảŀŀ

ᴰ ̂ N+1ҩ ̃

Һ ׆ ׆ Һ

W(0) PEC ACK

 

SMBusҺ ׆  

SMBusҺ ᴰ PEC ̆ ᶏץ ꜚ Ȃ START

Ḥ ӊ╠̆ PECTRANSᵝ 1̆ ғ ׆ Ȃ BYTENUM-1 ӊ

̆ Ҋѿҩ ꜚҍ I2C_PEC Ҭ Ȃ Ả Ḥ ӊ╠̆

PEC ӊ ᴪ ₮NACK Ȃ 

SMBusҺ ⌠PEC ӊ ֟ RESTARTḤ ̆ ꜚ Ȃ

STARTḤ ӊ╠̆PECTRANSᵝ 1̆ ғ ׆ Ȃ BYTENUM-

1 ӊ ̆ Ҋѿҩ ꜚҍI2C_PEC Ҭ Ȃ PEC

ӊ TCβ 1̆ SCL ᵞȂ TCҬ Ⱶ Ҭ RESTARTᵝ 1Ȃ 

SMBusᵬҹ׆ ̆ҹԅ BYTENUM[7:0]ҩ ӊ PEC ̆

SBCTLβ 1Ȃ PECTRANS1̆ BYTENUM[7:0]PEC Ȃ

’Ҋ̆ Һ ԍBYTENUM-1̆ TIҬ ҹBYTENUM-1̆I2C_PEC

Ҭ ꜚ Ȃ 
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̔ 

1. PECTRANSᵝ RELOAD1ӊ Ҍ ḱ Ȃ 

2. SMBusᵬҹ׆ ̆ ғᶏ PECⱳ ̆ ⌠ STARTḤ ╠

BYTENUM[7:0]Ȃ 

20-23. SMBusҺ ׆ Ḥ  

׆ R(1) ACK Ảŀŀ

ᴰ ̂N+1ҩ ̃

Һ ׆ ׆ Һ

0 ACK N-1 ACK PEC NACK

 

20.3.11. DMA Ҋ ᴰ  

I2C׆ Һ Ҭ ̆ TIβ RBNEβ 1ӊ ̆ ᴆ Ώ ѿ

ҩ ̆ CPU ȂI2CDMAⱳ ץ TI RBNEβ 1 ̆ ꜚ

ѿ Ώ ᵬȂ 

I2C_CTL0Ҭ DENT 1 ᶏץ DMA Ȃ I2C_CTL0Ҭ DENR

1 ᶏץ DMA Ȃ Һ Ҋ̆ ᴆΏ῀׆ ̆ᴰ ̆

STARTβȂDMA STARTβ 1ӊ╠∆ Ȃ I2C_CTL1 BYTENUM[7:0]

ᵝ ᴰ Ȃ ׆ Ҋ̆DMA Ԋᴆ ӊ╠ ADDSENDҬ

Ⱶ Ҭ ADDSENDӊ╠ ∆ Ȃ 

20.3.12. I2C Ҭ  

I2C 20-4. I2C Ȃ 

20-4. I2C  

I2C   

BERR  

LOSTARB ᴂ ҡ  

OUERR ҉  / Ҋ  

PECERR CRCṿҌ  

TIMEOUT SMBus Ҋ  

SMBALT SMBus  

I2CҬ Ԋᴆ 20-5. I2CҬ Ԋᴆ Ȃ 

20-5. I2CҬ Ԋᴆ 

Ҭ Ԋᴆ Ԋᴆ  ᶏ └ᵝ 

I2C_RDATA RBNE RBNEIE 

Ҭ  TI TIE 

׆ Ҋ ⌠STOPḤ  STPDET STPDETIE 

ᴰ  TCR TCIE 
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Ҭ Ԋᴆ Ԋᴆ  ᶏ └ᵝ 

ᴰ  TC 

 ADDSEND ADDMIE 

⌠NACK NACK NACKIE 

 BERR 

ERRIE 

ᴂ ҡ  LOSTARB 

҉ /Ҋ  OUERR 

PEC  PECERR 

 TIMEOUT 

SMBus  SMBALT 

20.3.13. I2C  

ҹ └ ῀ ̂Cortexϯ-M33ῤ Ả ̃̆ SMBus ᴪ DBG Ҭ

I2Cx_HOLDβ ᵬ Ả ᵬȂ 

  



                                                            GD32E502xxΎ 

485 
 

20.4. I2C  

I2C0 ̔0x4000 5400 

I2C1 ̔0x4000 5800 

20.4.1. └ 0̂ I2C_CTL0̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  PECEN 

SMBALT

EN 

SMBDAE

N 

SMBHAE

N 

GCEN Ḡ  SS SBCTL 

 rw rw rw rw rw  rw rw 

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

DENR DENT Ḡ  ANOFF DNF[3:0] ERRIE TCIE 

STPDETI

E 

NACKIE ADDMIE RBNEIE TIE I2CEN 

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

 

ᵝ/β    

31:24 Ḡ  Ḡ ᵝṿȂ 

23 PECEN PEC ῏Ȃ 

0̔ PEC ῏ Ȃ 

1̔ PEC Ȃ 

22 SMBALTEN SMBus ᶏ Ȃ 

0̔ ׆ ҊSMBA Һ ҊSMBus SMBA Ȃ 

1̔ ׆ ҊSMBA ᵞ Һ ҊSMBus SMBAᶏ Ȃ 

21 SMBDAEN SMBus ᶏ Ȃ 

0̔ ̆ 0b1100001xNACK Ȃ 

1̔ ᶏ ̆ 0b1100001xACK Ȃ 

20 SMBHAEN SMBusҺ ᶏ Ȃ 

0̔ Һ ̆ 0b0001000xNACK Ȃ 

1̔ Һ ᶏ ̆ 0b0001000xACK Ȃ 

19 GCEN ̂0x00̃ Ȃ 

0̔ ׆ Ҍ Ȃ 

1̔ ׆ Ȃ 

18 Ḡ   Ḡ ᵝṿȂ 

17 SS ׆ Ҋ SCLᵞȂ 
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ᴆ 1 0Ȃ 

0̔ ᵞSCL 

1̔ Ҍ ᵞSCL 

̔ Һ Ҋ̆ ᵝ ҹ0Ȃ ᵝ I2CEN=0ḱ Ȃ 

16 SBCTL ׆ Ҋ └Ȃ 

ᵝ ԍ ׆ Ҋᶏ ᴆ └Ȃ 

0̔ ׆ Ҋ └ Ȃ 

1̔ ׆ Ҋ └ᶏ Ȃ 

15 DENR DMA ᶏ  

0̔ DMA  

1̔ DMA ᶏ  

14 DENT DMA ᶏ  

0̔ DMA  

1̔ DMA ᶏ  

13:12 Ḡ  Ḡ ᵝṿȂ 

12 ANOFF  

0̔ ᶏ Ȃ 

1̔ Ȃ 

̔ ᵝ I2C ̂I2CEN=0̃ Ȃ 

11:8 DNF[3:0]  

0000̔ Ȃ 

0001̔ ᶏ ғ ץ Ҍ ԍ1 tI2CCLK Ȃ 

... 

1111̔ ᶏ ғ ץ Ҍ ԍ15 tI2CCLK Ȃ 

֓ᵝ I2C ̂I2CEN = 0̃ ḱ Ȃ 

7 ERRIE Ҭ ᶏ  

0̔ Ҭ  

1̔ Ҭ ᶏ ̆ BERR̆LOSTARBŎUERR̆PECERR̆TIMEOUTSMBALT

ᵝ 1 ̆ ֟ Ҭ Ȃ 

6 TCIE ᴰ Ҭ ᶏ  

0̔ ᴰ Ҭ Ȃ 

1̔ ᴰ Ҭ ᶏ Ȃ 

5 STPDETIE Ả Ḥ Ҭ ᶏ  

0̔ Ả Ḥ ̂STPDET̃ Ҭ Ȃ 

1̔ Ả Ḥ ̂STPDET̃ Ҭ ᶏ Ȃ 

4 NACKIE ⌠NACK Ҭ ᶏ  

0̔ ⌠NACK Ҭ Ȃ 

1̔ ⌠NACK Ҭ ᶏ Ȃ 
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3 ADDMIE ׆ Ҋ Ҭ ᶏ  

0̔ Ҭ Ȃ 

1̔ Ҭ ᶏ Ȃ 

2 RBNEIE Ҭ ᶏ  

0̔ ̂RBNẼҬ Ȃ 

1̔ ̂RBNẼҬ ᶏ Ȃ 

1 TIE Ҭ ᶏ  

0̔ Ҭ ̂TĨ Ȃ 

1̔ Ҭ ̂TĨᶏ Ȃ 

0 I2CEN I2C ᶏ  

0̔ I2C Ȃ 

1̔ I2Cᶏ Ȃ 

20.4.2. └ 1̂ I2C_CTL1̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

PECTRA

NS 

AUTOEN

D 

RELOAD BYTENUM[7:0] 

 rw rw rw rw 

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

NACKEN STOP START 

HEAD10

R 

ADD10E

N 

TRDIR SADDRESS[9:0] 

rw rw rw rw rw rw rw 

 

ᵝ/β    

31:27 Ḡ  Ḡ ᵝṿȂ 

26 PECTRANS PECD  

ᴆ 1 0̆ ᴆ Ҋץ ᴆҊ ᵝ̔PECD ADDSEND1

⌠STOPḤ I2CEN=0Ȃ 

0̔ Ҍᴰ PECṿȂ 

1̔ ᴰ PECṿȂ 

̔ RELOAD=1׆ ҊSBCTL=0 ̆ ᵝ Ȃ 

25 AUTOEND Һ Ҋ ꜚ  

0̔ BYTENUM[7:0]ҩ ᴰ ̆TCβ 1Ȃ 

1̔ BYTENUM[7:0]ҩ ᴰ ̆ ꜚ STOPḤ Ȃ 

̔ ᵝֽ RELOAD=0 Ȃ ᵝ ᴆ 1 0Ȃ 
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24 RELOAD ᶏ  

0̔ BYTENUM[7:0]ҩ ᴰ ̆ᴰ Ȃ 

1̔ BYTENUM[7:0]ҩ ᴰ ̆D ̆ BYTENUM[7:0]Ȃ

BYTENUM[7:0]ҩ ᴰ ̆I2C_STATҬTCRβ 1Ȃ 

ᵝ ᴆ 1 0Ȃ 

23:16 BYTENUM[7:0] ᴰ  

֓ ᴰ Ȃ SBCTL=0̆ ֓ᵝ Ȃ 

̔ STARTβ 1 ̆ ֓ᵝҌ ḱ ̆ᴰ Ҭ ᴆҌ ḱ ᵝȂ 

15 NACKEN ׆ Ҋ֟ NACK 

0̔ ⌠ ̆ ACKȂ 

1̔ ⌠ ̆ NACKȂ 

̔ ᵝ ᴆ 1̆ Ҋץ ’Ҋ ᴆ ̔NACK ⌠

STOPḤ ADDSEND1̆ I2CEN=0Ȃ PECᶏ ̆ ACK NACK

ҍNACKENṿ ῏Ȃ SS=1̆ ғOUERRβ 1̆ NACKENṿᴪ ̆

ғ NACKȂ 

14 STOP I2C ҉֟ ѿҩSTOP Ḥ Ȃ 

ᵝ ᴆ 1̆ I2CEN=0 ⌠STOPḤ ᴆ Ȃ 

0̔ Ҍ STOPȂ 

1̔ STOPȂ 

13 START I2C ҉֟ ѿҩSTARTḤ  

ᵝ ᴆ 1̆ ׆ ᴆ Ȃ ᴂ ҡ ̆ ̆

I2CEN=0 ̆ ᵝӞ ץ ᴆ Ȃ I2C_STATCҬADDSENDCᵝ

1 ץ ᴆ ᵝȂ 

0̔ Ҍ STARTȂ 

1̔ STARTȂ 

12 HEAD10R Һ Ҋֽ 10β ᵬȂ 

0̔ Һ 10β ׆ ↓ҹSTART + 10ᵝ ̂Ώ̃ + ԋҩ

 + RESTART + 10ᵝ ̂ Ȃ̃ 

1̔ Һ ↓ҹRESTART + 10ᵝ ̂ Ȃ̃ 

̔ STARTβ 1 ̆ ᵝҌ ḱ ̆ᴰ Ҭ ᴆҌ ḱ ᵝȂ 

11 ADD10EN Һ Ҋᶏ 10β  

0̔ Һ ᵬ 7β ҊȂ 

1̔ Һ ᵬ 10β ҊȂ 

̔ STARTβ 1 ̆ ᵝҌ ḱ ̆ᴰ Ҭ ᴆҌ ḱ ᵝȂ 

10 TRDIR Һ Ҋᴰ  

0̔ Һ  

1̔ Һ  

̔ STARTβ 1 ̆ ᵝҌ ḱ ̆ᴰ Ҭ ᴆҌ ḱ ᵝȂ 

9:0 SADDRESS[9:0] ׆  
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SADDRESS[9:8]̔׆ 9:8βȂ 

ADD10EN = 0̆ ᵝ Ȃ 

ADD10EN = 1̆ ᵝ Ώ῀ ׆ 9:8βȂ 

SADDRESS[7:1]̔׆ 7:1βȂ 

ADD10EN = 0̆ ֓ᵝΏ῀ 7β ׆ Ȃ 

ADD10EN = 1̆ ֓ᵝΏ῀ ׆ 7:1βȂ 

SADDRESS0̔׆ 0β Ȃ 

ADD10EN = 0̆ ֓ᵝ Ȃ 

ADD10EN = 1̆ ֓ᵝΏ῀ ׆ 0β Ȃ 

̔ STARTβ 1 ̆ ᵝҌ ḱ ̆ᴰ Ҭ ᴆҌ ḱ ᵝȂ 

׆ .20.4.3 0̂ I2C_SADDR0̃ 

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 

ADDRES

SEN 

Ḡ  

ADDFOR

MAT 

ADDRESS[1:0] ADDRESS[6:0] 

ADDRES

S0 

rw 
 

rw rw rw rw 

 

ᵝ/β    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 ADDRESSEN I2C ᶏ  

0̔ I2C Ȃ 

1̔ I2C ᶏ Ȃ 

14:11 Ḡ  Ḡ ᵝṿȂ 

10 ADDFORMAT I2C׆  

0̔ 7β Ȃ 

1̔ 10β Ȃ 

̔ ADDRESSEN =1 ̆ ᵝҌ ΏȂ 

9:8 ADDRESS[1:0] 10β ңᵝ 

̔ ADDRESSEN =1 ̆ ᵝҌ ΏȂ 

7:1 ADDRESS[6:0] 7β 10β 7-1β  

̔ 

1. ADDRESSEN =1 ̆ ᵝҌ ΏȂ 

׆ .2 ҹḠ 0b1111000̆ ׆̆ Ҍ Ȃ 
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0 ADDRESS0 10β 0β  

̔ ADDRESSEN =1 ̆ ᵝҌ ΏȂ 

׆ .20.4.4 1̂ I2C_SADDR1̃ 

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 

ADDRES

S2EN 

Ḡ  ADDMSK2[2:0] ADDRESS2[6:0] Ḡ  

rw  rw rw  

 

ᵝ/β    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 ADDRESS2EN I2Cԋҩ ᶏ  

0̔ I2Cԋҩ  

1̔ I2Cԋҩ ᶏ  

14:11 Ḡ  Ḡ ᵝṿȂ 

10:8 ADDMSK2[2:0] ADDRESS2[7:1] 

ӈ ⌠ ֓ᵝ ҍADDRESS2[7:1]̆ ֓ᵝ ̂Ҍ Ȃ̃ 

000̔Ҍ ̆ ᵝ Ȃ 

n̂ 001~110̃̔ ADDRESS2[n:1] ȂADDRESS2[7:n+1] Ȃ 

111̔ADDRESS2[7:1]Ȃ ԍ ⌠ 7β ᴪ ACK ̆Ḡ

̂0b0000xxx0b1111xxx̃ Ȃ 

̔ ADDRESS2EN =1 ̆ ᵝҌ ΏȂ ADDMSK2Ҍ ԍ 0̆ ᶏ

ᵝ ̆I2CḠ ̂0b0000xxx0b1111xxx̃ӞҌᴪ ACK Ȃ 

7:1 ADDRESS2[6:0] I2C׆ ԋҩ  

̔ 

1. ADDRESS2EN =1 ̆ ᵝҌ ΏȂ 

׆ .2 ҹḠ 0b1111000̆ ׆̆ Ҍ Ȃ 

0 Ḡ  Ḡ ᵝṿȂ 

20.4.5. ̂I2C_TIMING̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 
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I2ĈI2CEN=1̃ ᶏ ̆ Ҍ ΏȂ 

̂32β ̃ Ȃ 

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

PSC[3:0] Ḡ  SCLDELY[3:0] SDADELY[3:0] 

rw  rw rw 

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

SCLH[7:0] SCLL[7:0] 

rw rw 

 

ᵝ/β    

31:28 PSC[3:0] №  

ҹԅ ԍ Ḡ tPSC̆ ֓ᵝ ԍ

I2CCLK № ȂtPSCӞ ԍSCL ᵞ Ȃ 

 tPSC=(PSC+1)*tI2CCLKȂ 

27:24 Ḡ  Ḡ ᵝṿȂ 

23:20 SCLDELY[3:0]  

֓ᵝ ԍ SDA SCL҉ ӊ tSCLDELYȂ Һ Ҋ ׆

ҊSS=0̆ tSCLDELY SCL ᵞȂ 

tSCLDELY=(SCLDELY+1)*tPSCȂ 

19:16 SDADELY[3:0] Ḡ  

֓ᵝ ԍ SCLҊ SDA ӊ tSDADELYȂ Һ Ҋ ׆

ҊSS=0̆ tSDADELY SCL ᵞȂ 

0x0: tSDADELY = 1*tPSCȂ 

0x1 ï 0xF: tSDADELY = SDADELY*tPSCȂ 

15:8 SCLH[7:0] SCL  

SCL ץ ֓ᵝ ֟ Ȃ 

tSCLH=(SCLH+1)*tPSCȂ 

̔ ֓ᵝ ԍҺ Ȃ 

7:0 SCLL[7:0] SCLγ  

SCLγ ץ ֓ᵝ ֟ Ȃ 

tSCLL=(SCLL+1)*tPSCȂ 

̔ ֓ᵝ ԍҺ Ȃ 

20.4.6. ̂I2C_TIMEOUT̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 
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EXTOEN Ḡ  BUSTOB[11:0] 

rw  rw 

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

TOEN Ḡ  TOIDLE BUSTOA[11:0] 

rw  rw rw 

 

ᵝ/β    

31 EXTOEN Ḥ ᶏ  

SCL ᵞ ԍ tLOW:EXT̆ ᴪ ֟ ̆

tLOW:EXT=(BUSTOB+1)*2048*tI2CCLKȂ 

0̔ Ḥ Ȃ 

1̔ Ḥ ᶏ Ȃ 

30:28 Ḡ  Ḡ ᵝṿȂ 

27:16 BUSTOB[11:0] B 

Ȃ Һ Ҋ̆ Һ ᵞ

tLOW:MEXTȂ׆ Ҋ̆ ׆ ᵞ tLOW:SEXTȂ 

tLOW:EXT=(BUSTOB+1)*2048*tI2CCLKȂ 

̔ ᵝ ֽ EXTOEN = 0ץ ḱ Ȃ 

15 TOEN ᶏ  

TOIDLE = 0̆SCLᵞ ԍtTIMEOUT TOIDLE = 1̆SCLᵞ ԍ

tIDLĔ ⌠ Ȃ 

0̔ SCL  

1̔ SCL ᶏ  

14:13 Ḡ  Ḡ ᵝṿȂ 

12 TOIDLE  

0̔ BUSTOA ԍ SCLγ Ȃ 

1̔ BUSTOA ԍ SCL SDA ̂ ᴆ Ȃ̃ 

̔ ᵝ ֽ TOEN = 0 ץ ΏȂ 

11:0 BUSTOA[11:0] A 

TOIDLE=0̆tTIMEOUT=(BUSTOA+1)*2048*tI2CCLK 

TOIDLE=1̆tIDLE=(BUSTOA+1)*4*tI2CCLK 

̔ ᵝ ֽ TOEN = 0 ץ ΏȂ 

20.4.7. ̂I2C_STAT̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0001 

̂32β ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 
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Ḡ  READDR[6:0] TR 

 r r 

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

I2CBSY Ḡ  SMBALT TIMEOUT PECERR OUERR 

LOSTAR

B 

BERR TCR TC STPDET NACK 

ADDSEN

D 

RBNE TI TBE 

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

 

ᵝ/β    

31:24 Ḡ  Ḡ ᵝṿȂ 

23:17 READDR[6:0] ׆ Ҋ ⌠  

ADDSEND 1 ̆ ֓ᵝ ԍ Ữ ⌠ Ȃ 10β ’Ҋ̆

READDR[6:0]Ữ10β ңᵝȂ 

16 TR I2C׆ Ҋᵬҹ  

ᵝ ADDSENDᵝ 1 Ȃ 

0̔  

1̔  

15 I2CBSY  

ᵝ ᴆ ⌠STARTḤ 1Ȃ STOPḤ ᴆ 0Ȃ I2CEN=0̆

ᴆ Ȃ 

0̔ I2C  

1̔ I2C  

14 Ḡ  Ḡ ᵝṿȂ 

13 SMBALT SMBus  

SMBHAEN=1̆SMBALTEN=1ғ SMBA ⌠SMBALERTԊᴆ̂Ҋ

̃ ̆ ᵝ ᴆ 1ȂSMBALTC1 ץ ᵝ ᴆ Ȃ I2CEN=0̆

ᵝ ᴆ Ȃ 

0̔ SMBA ҉ ⌠SMBALERTԊᴆȂ 

1̔ SMBA ҉ ⌠SMBALERTԊᴆȂ 

12 TIMEOUT  

̆ ᵝ 1ȂTIMEOUTC 1 ץ ᵝ ᴆ Ȃ

I2CEN=0̆ ᵝ ᴆ Ȃ 

0̔ Ȃ 

1̔ Ȃ 

11 PECERR PEC  

⌠ PEC ҍI2C_PEC Ҭ ῤ Ҍ ̆ ᵝ 1Ȃ ꜚ

NACKȂPECERRC 1 ץ ᵝ ᴆ Ȃ I2CEN=0̆ ᵝ ᴆ

Ȃ 

0̔ ⌠PECҍI2C_PECῤ Ȃ 

1̔ ⌠PECҍI2C_PECῤ Ҍ ̆ I2C NACKENβ ṿ̆
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NACKȂ 

10 OUERR ׆ Ҋ҉  / Ҋ  

׆ ҊғSS=1̆ ҉  / Ҋ ̆ ᵝ 1ȂOUERRC1 ץ

ᵝ ᴆ Ȃ I2CEN=0̆ ᵝ ᴆ Ȃ 

0̔ ҉  / Ҋ Ȃ 

1̔ ҉  / Ҋ Ȃ 

9 LOSTARB ᴂ ҡ  

LOSTARBC 1 ץ ᵝ ᴆ Ȃ I2CEN=0̆ ᵝ ᴆ Ȃ 

0̔ ᴂ ҡ Ȃ 

1̔ ᴂ ҡ ̆I2C ׆ Ȃ 

8 BERR  

I2C ҉ ԅ ӊ STARTḤ STOPḤ ̆ ֟ ̆

ᵝ 1ȂBERRC 1 ץ ᵝ ᴆ Ȃ I2CEN=0̆ ᵝ ᴆ Ȃ 

0̔ Ȃ 

1̔ ԅ Ȃ 

7 TCR ᴰ  

RELOAD=1ғBYTENUM[7:0]ҩ ᴰ ̆ ᵝ 1Ȃ BYTENUM[7:0]

Ώ῀ѿҩ ṿ ץ ᴆ ᵝȂ 

0̔ RELOAD=1̆BYTENUM[7:0]ҩ ᴰ Ȃ 

1̔ RELOAD=1̆BYTENUM[7:0]ҩ ᴰ Ȃ 

6 TC Һ Ҋᴰ  

RELOAD=0̆AUTOEND=0ғBYTENUM[7:0]ҩ ᴰ ̆ ᵝ 1Ȃ

STARTβ STOPβ 1 ᵝ Ȃ 

0̔ BYTENUM[7:0]ҩ ᴰ Ȃ 

1̔ BYTENUM[7:0]ҩ ᴰ Ȃ 

5 STPDET ҉ ⌠STOPḤ  

҉ ⌠STOPḤ Һ̆ ׆ ᵝ ᴆ 1ȂSTPDETC1

ץ ᵝ ᴆ Ȃ I2CEN=0̆ ᵝ ᴆ Ȃ 

0̔ ⌠STOP ᵝȂ 

1̔ ⌠STOP ᵝȂ 

4 NACK ⌠NACK  

⌠NACK̆ ᵝ 1ȂNACKC1 ץ ᵝ ᴆ Ȃ I2CEN=0̆

ᵝ ᴆ Ȃ 

0̔ ⌠ACKȂ 

1̔ ⌠NACKȂ 

3 ADDSEND ׆ Ҋ ⌠ ҍ  

⌠ ҍᶏ ׆ ӊѿ ̆ ᵝ ᴆ 1ȂADDSENDC 1

ץ ᵝ ᴆ Ȃ I2CEN=0̆ ᵝ ᴆ Ȃ 

0̔ ⌠ Ҍ Ȃ 
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1̔ ⌠ Ȃ 

2 RBNE I2C_RDATA  

⌠ ῀I2C_RDATA ̆ ᵝ 1Ȃ I2C_RDATA ᵝȂ 

0̔ I2C_RDATAȂ 

1̔ I2C_RDATĂ ᴆ ץ Ȃ 

1 TI Ҭ  

I2C_TDATAҹ ғI2C Ạ ‰ ̆ ᵝ 1Ȃ Ҋѿҩ

Ώ῀I2C_TDATA ᵝ Ȃ SS=1̆ ᴆ ᵝ 1 ֟ TI

Ԋᴆ̂TIE=1ҹҬ ̆DENT=1ҹDMA Ȃ̃ 

0̔ I2C_TDATA I2C Ạ ‰ Ȃ 

1̔ I2C_TDATAғI2C Ạ ‰ Ȃ 

0 TBE I2C_TDATA 

I2C_TDATAҹ ̆ ᵝ 1Ȃ Ҋѿҩ Ώ῀I2C_TDATA

̆ ᵝ Ȃ ץ ᴆ ᵝ 1 I2C_TDATAȂ 

0̔ I2C_TDATAȂ 

1̔ I2C_TDATAȂ 

20.4.8. ̂I2C_STATC̃ 

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  

SMBALT

C 

TIMEOUT

C 

PECERR

C 

OUERRC 

LOSTAR

BC 

BERRC Ḡ  

STPDET

C 

NACKC 

ADDSEN

DC 

Ḡ  

 w w w w w w  w w w  

 

ᵝ/β    

31:14 Ḡ  Ḡ ᵝṿȂ 

13 SMBALTC SMBus  

ᴆ ᵝΏ1 ץ I2C_STATҬSMBALTβȂ 

12 TIMEOUTC TIMEOUT  

ᴆ ᵝΏ1 ץ I2C_STATҬTIMEOUTᵝȂ 

11 PECERRC PEC  

ᴆ ᵝΏ1 ץ I2C_STATҬPECERRβ Ȃ 

10 OUERRC ҉  / Ҋ  
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ᴆ ᵝΏ1 ץ I2C_STATҬOUERRβȂ 

9 LOSTARBC ᴂ ҡ  

ᴆ ᵝΏ1 ץ I2C_STATҬLOSTARBᵝȂ 

8 BERRC  

ᴆ ᵝΏ1 ץ I2C_STATҬBERRβȂ 

7:6 Ḡ  Ḡ ᵝṿȂ 

5 STPDETC Ả ᵝ  

ᴆ ᵝΏ1 ץ I2C_STATҬSTPDETβȂ 

4 NACKC NACK  

ᴆ ᵝΏ1 ץ I2C_STATҬNACKβȂ 

3 ADDSENDC  

ᴆ ᵝΏ1 ץ I2C_STATҬADDSENDᵝȂ 

2:0 Ḡ  Ḡ ᵝṿȂ 

20.4.9. PEC ̂I2C_PEC̃ 

Ẓ ̔0x20 

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  PECV[7:0] 

 r 

 

ᵝ/β    

31:8 Ḡ  Ḡ ᵝṿȂ 

7:0 PECV[7:0] PECᶏ ̆ ᴆ ₮ PECṿȂ 

I2CEN = 0̆PECV ᴆ Ȃ 

20.4.10. ̂I2C_RDATÃ 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0000 

̂32β ̃ 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  RDATA[7:0] 

 r 

 

ᵝ/β    

31:8 Ḡ  Ḡ ᵝṿȂ 

7:0 RDATA[7:0] ⌠  

20.4.11. ̂I2C_TDATÃ 

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  TDATA [7:0] 

 rw 

 

ᵝ/β    

31:8 Ḡ  Ḡ ᵝṿȂ 

7:0 TDATA[7:0]  

20.4.12. └ 2̂ I2C_CTL2̃ 

Ẓ ̔0x90 

ᵝṿ̔0x0000 FE00 

̂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 

ADDM[6:0] Ḡ  

rw  

 

ᵝ/β    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:9 ADDM[6:0] ӈADDRESS[7:1] ֓ᵝ ⌠ ̆ ֓ᵝҌ ȂADDM[6:0]
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Ҭ ҹ1 ᵝᶏ ADDRESS[7:1]Ҭ ᵝҍ ⌠ ̆ ҹ0

ᵝ↕ ̂ ⌠ ᵝ ҹ0ץ 1̃Ȃ 

8:0 Ḡ  Ḡ ᵝṿȂ 
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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 Һ׆ ᵬ̕ 

Â 16ᵝ ̆ ‖ ̕ 

Â 8ᵝ 16ᵝ ̕ 

Â ᵞᵝ ╠ ᵝ ╠ ᵝ ̕ 

Â ᴆ ᴆNSS ̕ 

Â ᴆCRC ȁ ̕ 

Â DMA ̕ 

Â SPI TI ̕ 

Â SPI NSS ‖ ̕ 

Â SPI ⱳ Һ ̂ SPI0̃Ȃ 

21.2.2. I2SҺ  

Â ΐ ⱳ Һ׆ ᵬ̕ 

Â I2S ‰̔ ≠ ‰̆MSB ‰̆LSB ‰ PCM ‰̕ 

Â ץҹ16ᵝ̆24ᵝ 32ᵝ̕ 

Â ҹ16ᵝ 32ᵝ̕ 

Â 16ᵝ ‖ ԍ ̕ 

Â I2S № ̆ ץ ⌠8 kHz⌠192 kHz ̕ 

Â ̕ 

Â ץ ₮Һ ̂MCK̃̕ 

Â DMAⱳ Ȃ 
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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 Ȃ 
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SPI  

SPI ҹ ̆ SPI_QCTLҬ QMODβ 1 ̆ ҹSPI ̂ ԍ

SPI0̃ȂSPI ᵬ Һ 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 TI

Ҋ̆ ңᵝ ӈȂ 

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=0) 

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=1 ̆ ҹ16β̆

↕ҹ8β Ȃ SPI Ҋ̆ ҹ8β Ȃ 

SPI_CTL0Ҭ LFβ ץ ̆ LF=1̆ SPIᾢ LSBβ̆ LF=0̆

↕ᾢ MSBβȂ TI Ҭ̆ ҹᾢ 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=0̆NSSDRV=0̃ ᴆ ̂SWNSSEN=1Ȃ̃ѿ NSS ̂

ᴆNSS Ҋ̃ SWNSSβ̂ ᴆNSS Ҋ̃ ᵞ̆SPI ꜚ ׆῀ ̆ ғ֟

Һ ̆CONFERRᵝ 1Ȃ 
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ᶏ NSS └SPI׆ ̆NSS ҹ ᴆ ₮

̂SWNSSEN=0̆NSSDRV=1Ȃ̃ᶏ SPIӊ ̆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  

    

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  



                                                            GD32E502xxΎ 

504 
 

    

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 ׆ TI ̆ SPI_CTL0Ҭ PSC[2:0]ᵝ

SCKḤ ̆ TI Ҋ Td Ȃ ↕̆ Ȃ 

2. ̂SPI_CTL0Ҭ FF16ᵝ̃ 

3. ̂SPI_CTL0Ҭ CKPLᵝ CKPHᵝ̃Ȃ 

4. ̂SPI_CTL0Ҭ LFᵝ̃Ȃ 

5. ҉ NSSⱳ ̆ ̆ NSS ̂SPI_CTL0Ҭ

SWNSSENᵝ SPI_CTL1ҬNSSDRVᵝ̃Ȃ 

6. ᵬ TI ̆ SPI_CTL1Ҭ TMODᵝ 1̆ ↕̆ Ȃ 

7. 21-5. SPI ̆ MSTMODᵝȁROᵝȁBDENᵝ BDOENᵝȂ 
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8. ᵬ SPI ̆ SPI_QCTLҬ QMODᵝ 1̆ Ҍ ↕̆ Ȃ 

9. ᶏ SPÎ SPIENᵝ 1̃Ȃ 

̔ Ḥ Ҭ̆Ҍ CKPHȁCKPLȁMSTMODȁPSC[2:0]ȁLFᵝȂ 

SPI  

 

∆ ӊ ̆SPI ᶏ Ḡ Ȃ Һ Ҋ̆ ᴆΏѿҩ

⌠ ‖ ̆ Ȃ ׆ Ҋ̆ SCK ҉ SCKḤ ̆ғNSS

ҹᵞ̆ Ȃ ̆ץ ׆ Ҋ̆ Ḡ ╠̆

Ώ῀ ‖ ҬȂ 

SPI ѿҩ ̆ ᾢ ҩ ׆ ‖ ⱴ ⌠ ᵝ Ҭ̆

ⱴ Ȃ ѿᵝ ӊ ̆TBÊ ‖ ̃ᵝ 1ȂTBE ᵝ

1̆ ‖ ҹ ̆ ̆ ᴆ ΏSPI_DATAȂ 

Һ Ҋ̆ ⱳ ̆ Ӈ ╠ ╠̆ ᴆ Ҋѿҩ

Ώ῀SPI_DATAҬȂ  

 

ѿҩ ӊ ̆ ⌠ ׆ ᵝ ῀⌠ ‖ ғ̆RBNÊ

‖ ̃β 1Ȃ ᴆ SPI_DATA ̆ ᵬᴪ ꜚ RBNE

ᵝȂ MRUMRB Ҭ ҹ̆ԅ Ҋѿҩ ̆ ᴆ Ḥ ̆ ῃ

Һ ̂MFD̃Ҭֽ̆ ‖ ̆ ᴆ Ҋѿҩ Ȃ 

SPIҌ Ҋ ᵬ ̂ SPI ̆TI NSSP ̃ 

ῃ Ҋ̆ MFD SFD ̆ RBNE ᵝ TBE

ᵝ̆ ғ ҉ ᵬ Ȃ 

̂MTŬMTB̆STUSTB̃ҍῃ Ҭ ᵌ Ҍ̆ RBNE

ᵝ RXORERRβ Ȃ 

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 TI  

SPI TINSSᵬҹѿ Ḥ ̆ ᵬ ҍ҉ ᵌȂ

҉ ̂MFD̆MTŬMRŬMTB̆MRB̆SFD̆STŬSRŬSTBSRB̃

TI Ȃᵖ ̆ TI Ҭ̆SPI_CTL0Ҭ CKPLβ CKPHβ ӈ ̆SCKḤ
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ҹҊ Ȃ 

21-8. Һ TI Ҍ  

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

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

SCK

NSS

MOSI

MISO

sample

 

21-9. Һ TI  

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

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

SCK

NSS

MOSI

MISO

sample

 

Һ TI Ҋ S̆PI ᴰ Ҍ ᴰ Ȃ Һ ΏSPI_DATA ̆

Ӈ ᴰ ̆ ↕̆ҹҌ ᴰ Ȃ Ҍ ᴰ Ҭ̆ ҩ ᴰ ╠ ѿҩ

Ȃ ᴰ Ҭ̆ ԍ ѿҩ ӊ╠̆

╠ѿҩ ѿᵝ Ȃ 

׆ .21-10 TI  

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

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

SCK

NSS

MOSI

MISO

sample

Td

 

׆ TI Ҭ̆ SCKḤ ѿҩ҉ ׆̆ ѿҩ LSBβ̆

ᵝ ӊ ̆Һ Ȃҹԅ ḠҺ ⌠ ̆ ӊ╠̆׆

SCKḤ Ҋ ӊ ꜚ ᵝѿ ̆ ҹTd̆ Td SPI_CTL0

Ҭ PSC[2:0]ᵝ Ȃ 
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Td=
Tbit

2
+5*Tpclk                          (21-1) 

ᶛ ̆ PSC[2:0] = 010̆ ӇTd ṿҹ9*TpclkȂ 

׆ Ҋ ׆̆ NSSḤ ̆ ⌠ NSSḤ ̆ ᴪ ᵝFERR ᵝȂ

ᶛ ̆NSSḤ ѿҩ Ҭ ᵝ Ȃ 

NSS ‖ ᵬ  

SPI_CTL1Ҭ NSSPβᶏ ⱳ ҹ̆ԅ Ḡᶏ ⱳ ̆ Ҋ₃ҩץ

ᴆ̔ ҹҺ ̆ᶏ SPI ̆ ѿҩ

Ȃ 

ӊ̔NSSP = 1̆ MSTMOD = 1̆CKPH = 0Ȃ 

ᶏ NSS‖ ̆ ῤ ‖ N̆SS‖ᴪ ңҩ ӊ

֟ ̆ғ ҹ1ҩSCK Ȃ ‖ Ḡ ҹ ̆ ᴪ

ҩSCK ȂNSS‖ⱳ Ғҹ ѿ Һ׆ ̆ ׆ Ȃ 

Ҋ ԅNSS‖ Һ Ȃ 

21-11. NSS ‖ ̂Һ ̃ 

NSS

SCK

MISO

MOSI MSB LSB LSBMSB

MSB LSB MSB LSBDonńt Care Donńt Care Donńt Care

1 SCK  

SPI ᵬ  

SPI ԍ └ SPI flashȂ 

SPI ̆ ᾢ TBEβ 1̆ ғTRANSβ ̆ SPI_QCTLҬ

QMODβ 1Ȃ SPI ̆SPI_CTL0ҬBDENβȁBDOENβȁCRCENβȁ

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 
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Ҋ ᵬ ̔ 

1. ̆ SPI_CTL0SPI_CTL1Ҭ № ȁ ȁ ᵝ ̕ 

2. SPI_QCTLҬ QMODᵝ 1̆ SPI_CTL0Ҭ SPIENᵝ 1 ᶏ SPIⱳ ̕ 

3. SPI_DATA ҬΏ῀ѿҩ ̆TBE ᵝ ᴪ ̕ 

4. ᴆ TBEᵝ ᵝ̆ Ώ῀Ҋѿҩ Ȃ 

21-12. SPI Ώ ᵬ  

MOSI

MISO

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

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

sample

IO2

IO3

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

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

TBE

ᴆΏSPI_DATA ᴆῬ ᵝTBE

SCK

 

 

SPI_QCTL Ҭ QMODᵝ QRDᵝ 1 S̆PI ᵬ Ȃ Ҭ̆

MOSIȁMISOȁIO2 IO3 ᵬ ῀ ̆ѿ Ώ῀SPI_DATA ̂TBEᵝ ̃ғ

SPIENᵝ 1 ̆ SCKḤ ֟ Ḥ ȂΏ ⌠SPI_DATA ҹԅ֟ SCK

Ḥ ̆ ץ Ώ῀ᴋᵥץ ȂSPI ᴰ ӊ ̆ ѿҩ SPIEN

ᵝ TBEᵝ̆ ᴆҌ ↕Ả ᴰ Ȃ ץ ᴆ ѿ SPI_DATAΏ ֟ץ̆

SCK Ḥ Ȃ 

Ҋ ᵬ ̔ 

1. ̆ SPI_CTL0SPI_CTL1Ҭ № ȁ ȁ ᵝ ̕ 

2. SPI_QCTLҬ QMODᵝ QRDᵝ 1̆ SPI_CTL0Ҭ SPIENᵝ 1 ᶏ SPI

ⱳ ̕ 

3. Ώᴋ ̂ᶛ 0xFF̃⌠SPI_DATA ̕ 

4. RBNEᵝ 1̆ SPI_DATA ̕ 

5. Ώᴋ ̂ᶛ 0xFF̃⌠SPI_DATA ץ̆ Ҋѿҩ Ȃ 
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21-13. SPI ᵬ  

MOSI

MISO

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

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

sample

IO2

IO3

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

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

TBE

ᴆΏSPI_DATA ᴆῬ ᵝTBE

RBNE

ᴆ SPI_DATA

ᴆΏSPI_DATA

SCK

 

SPIẢ  

Ҍ Ҋ Ҍ Ả SPIⱳ Ȃ 

MFD SFD 

ѿҩRBNEᵝ ѿҩ ̆ TBE=1 TRANS=0̆ ̆ SPIEN

ᵝ῏ SPIȂ 

MTU MTB STU STB 

ѿҩ Ώ῀SPI_DATA ̆ TBEᵝ 1̆ TRANSᵝ ̆ SPIEN

ᵝ῏ SPIȂ 

MRU MRB 

ṕ ԋҩRBNEᵝ 1 SPI_DATA׆̆ ̆ ѿҩSCK ̆

SPIENᵝ῏ SPIȂ ѿҩRBNEᵝ 1̆ SPI_DATA׆ Ȃ 

SRU SRB 

ץ ᴋᵥ Ṝ῏ SPIⱳ ̆ TRANS=0ץ Ḡ ╠ Ḥ Ȃ 

TI  

TI Ả ҍ҉ Ȃ 

NSS ‖  

NSS ‖ Ả ҍ҉ Ȃ 

SPI  

SPI ῏ SPIⱳ ӊ╠̆ ᴆ ᾢ ̔TBEᵝ 1̆TRANSᵝ ̆
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SPI_QCTLҬ QMODᵝ SPI_CTL0Ҭ SPIENᵝ Ȃ 

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 S̆PI ₮

ѿҩDMA ̆ 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 

ᶏ ԅDMAⱳ ̆ ᴆҌ CRCNTᵝ̆ ᴆ ᴪ ꜚ CRCᴰ Ȃ 

̔ SPI ԍ׆ ғCRCⱳ ᶏ ̆ SPI ᶏ ̆CRC ῀SCK

Ȃ ̆ ᴆ CRC̆ץ ᾧ CRC Ȃ SPIᵬҹ׆

ᵬ ̆ CRC ӊ ̆ῤ NSSḤ Ḡ ᵞ Ȃ 

SPIҹ׆ ғᶏ CRCⱳ ̆ ᶏNSS ҹ ׅ ᴪ CRC (

NSSḤ ҹ ̆ SCK ҉ ‖̆↕CRC ᴪ )Ȃ Һ ֜ ҍ

ҩ׆ Ḥ ̆ ᴪ₮ ’, NSSḤ ҹᵞ CRCⱳ )Ȃ ׆

Ҭ(NSSḤ ҹ ) ⌠ Ҭҹѿҩ ׆ (NSSḤ ҹᵞ) Ṝ̆ҹԅḠ

Һ׆ Ҋ CRC ̆ Һ׆ң CRC ṿȂ Ҋ

CRC ṿ̔ 

1. ῏ SPI ̂SPIEN=0̃; 

2. CRCENᵝ̂CRCEN=0̃; 

3. CRCENᵝ̂CRCEN=1̃; 

4. ᶏ SPI ̂SPIEN=1̃Ȃ 
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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 

Â SPI Ḥ Ҭ ᵝ̂TRANS̃ 

TRANSᵝ ╠ᴰ ᵝ̆ ῤ ᴆ ᵝ ̆

ᴆ └Ȃ ᵝҌᴪ֟ ᴋᵥҬ Ȃ 

 

Â ̂CONFERR̃ 

Һ Ҭ C̆ONFERRᵝ ѿҩ ᵝȂ ᴆNSS Ҭ̆ NSSDRV ᶏ ̆

NSS ᵞ ̆CONFERRᵝ 1Ȃ ᴆNSS Ҭ̆ SWNSSᵝҹ0 ̆CONFERR

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

׆ Ȃ 

CONFERRᵝ ӊ╠ S̆PIENᵝ MSTMODᵝḠ ΏḠ ׆̆ CONFERRᵝҌ 1Ȃ

Һ Ҭ̆ ץ CONFERRᵝ 1 ׆῀ ̆ ԅ └

Һ‖ Ȃ 

Â ̂RXORERR̃ 

RBNEᵝҹ1 ̆ Ῥ ̆RXORERRᵝ ᴪ 1Ȃ ̆҉ѿ

₮ ԅȂ ‖ ῤ Ҍᴪ ̆ ץ

ҡ Ȃ 

Â ̂FERR̃ 

TI׆ Ҋ̆׆ Ӟ NSSḤ ̆ ⌠ NSSḤ ̆ ᴪ ᵝFERR

ᵝȂᶛ ̆NSSḤ ѿҩ Ҭ ᵝ Ȃ 

Â CRC ̂CRCERR̃ 

CRCENᵝ 1 ̆SPI_RCRC Ҭ ⌠ CRC ṿ ᴪ ѿ

⌠ CRCṿ ̆ ң Ҍ ̆CRCERRᵝ ᴪ 1Ȃ 
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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 

FERR TI  Ώ0⌠FERRᵝ 

21.4. I2Sⱳ  

21.4.1. I2S  

21-14. I2S  

SPI_MOSI / 

I2S_SD

SPI_NSS / 

I2S_WS

SPI_SCK / 

I2S_CK

I2S_MCK

Һ └

׆ └

‖

ᵝ

‖

└

16 bits

SYSCLK

16 bits

LSBMSB

PAD

PAD

O

I

O

I

PAD

O

I

PAD

O

I

A
P

B

 

I2Sⱳ 5ҩ ̆№≢ └ ȁ ȁҺ └ ȁ׆ └ ᵝ

Ȃ └ ̆ῒҬ ‖ ‖

Ȃ Һ Ҋ I2S Ḥ ȂҺ └ Һ Ҋ

I2S_WSḤ └ ḤȂ׆ └ ⌠ I2S_CK I2S_WSḤ ׆└

ḤȂ ᵝ └I2S_SD҉ ұ Ȃ 

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 
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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

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 

21-15. I2S≠ ‰ ̂DTLEN=00, CHLEN=0, CKPL=0̃ 

I2S_CK

I2S_SD
16β

1̂ ̃ 2̂ ̃

MSB MSBLSB

I2S_WS

 

21-16. I2S≠ ‰ ̂DTLEN=00, CHLEN=0, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

1̂ ̃ 2̂ ̃

MSB MSBLSB

I2S_WS

 

16β 16β ̆ ѿ ᴰ SPI_DATAѿ

Ȃ 

21-17. I2S≠ ‰ ̂DTLEN=10, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
32ᵝ

1̂ ̃ 2̂ ̃

MSB MSBLSB

I2S_WS
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21-18. 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 

21-19. I2S≠ ‰ ̂DTLEN=01, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
24ᵝ

1̂ ̃ 2̂ ̃

MSB

I2S_WS

LSB

8ᵝ0

MSB

 

21-20. I2S≠ ‰ ̂DTLEN=01, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
24ᵝ

1̂ ̃ 2̂ ̃

MSB

I2S_WS

LSB

8ᵝ0

MSB

 

24ᵝ 32ᵝ ̆ 1 ᴰ SPI_DATA

2 Ȃ Ҋ̆ ѿҩ24ᵝ D[23:0]̆ ѿҩΏ῀SPI_DATA

16ᵝ D[23:8]̆ ԋҩ ѿҩ16ᵝ ̆ 16ᵝ 8ᵝ D[7:0]̆

ᵞ8ᵝ ץ ᴋ ṿȂ Ҋ̆ ѿҩ24ᵝ D[23:0]̆ ѿҩ׆

SPI_DATA ⌠ 16ᵝ D[23:8]̆ ԋҩ ѿҩ16ᵝ ̆

16ᵝ 8ᵝ D[7:0]̆ᵞ8ᵝ ῃ 0Ȃ 

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

I2S_CK

I2S_SD
16ᵝ

1̂ ̃ 2̂ ̃

MSB

I2S_WS

LSB

16ᵝ0

MSB

 

21-22. I2S≠ ‰ ̂DTLEN=00, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

1̂ ̃ 2̂ ̃

MSB

I2S_WS

LSB

16ᵝ0

MSB
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16ᵝ 32ᵝ ̆ ѿ ᴰ SPI_DATA ѿ Ȃ

ҹԅ 16ᵝ 32ᵝ ̆▼Ҋ 16ᵝ ᴆ └ ᾟҹ0x0000Ȃ 

MSB ‰ 

ԍMSB ‰ Ĭ2S_WS I2S_SD I2S_CK Ҋ ȂSPI_DATA 

ҍI2S ≠ ‰ ῃ Ȃ ҩ ’ Ҋ Ȃ 

21-23. MSB ‰ ̂DTLEN=00, CHLEN=0, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

1̂ ̃ 2̂ ̃

MSB MSBLSB

I2S_WS

 

21-24. MSB ‰ ̂DTLEN=00, CHLEN=0, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

1̂ ̃ 2̂ ̃

MSB MSBLSB

I2S_WS

 

21-25. MSB ‰ ̂DTLEN=10, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
32ᵝ

MSB MSBLSB

I2S_WS

1̂ ̃ 2̂ ̃

 

21-26. MSB ‰ ̂DTLEN=10, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
32ᵝ

MSB MSBLSB

I2S_WS

1̂ ̃ 2̂ ̃

 

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

I2S_CK

I2S_SD
24ᵝ

MSB

I2S_WS

LSB

8ᵝ0

MSB

1̂ ̃ 2̂ ̃

 



                                                            GD32E502xxΎ 

517 
 

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

I2S_CK

I2S_SD
24ᵝ

MSB

I2S_W

S

LSB

8ᵝ0

MSB

1̂ ̃ 2̂ ̃

 

21-29. MSB ‰ ̂DTLEN=00, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

LSB

16ᵝ0

MSB

1̂ ̃ 2̂ ̃

 

21-30. MSB ‰ ̂DTLEN=00, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

LSB

16ᵝ0

MSB

1̂ ̃ 2̂ ̃

 

LSB ‰ 

ԍLSB ‰̆I2S_WS I2S_SD I2S_CK Ҋ Ȃ ҍ

’Ҋ̆LSB ‰ MSB ‰ ῃ Ȃ ԍ ԍ ’̆

LSB ‰ ҍ ᵞᵝ ̆ MSB ‰ ҍ ᵝ Ȃ

ԍ ’ Ҋ Ȃ 

21-31. LSB ‰ ̂DTLEN=01, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
8ᵝ0

1̂ ̃ 2̂ ̃

I2S_WS

24ᵝ

MSB LSB

 

21-32. LSB ‰ ̂DTLEN=01, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
8ᵝ0

1̂ ̃ 2̂ ̃

I2S_WS

24ᵝ

MSB LSB

 

24ᵝ 32ᵝ ̆ 1 ᴰ SPI_DATA

2 Ȃ Ҋ̆ ѿҩ24ᵝ D[23:0]̆ ѿҩΏ῀SPI_DATA

ѿҩ16ᵝ ̆ 16ᵝ 8ᵝ ץ ᴋ ṿ̆ᵞ8ᵝ D[23:16]̆ ԋҩ

ᵞ16ᵝ D[15:0]Ȃ Ҋ̆ ѿҩ24ᵝ D[23:0]̆ ѿҩ׆SPI_DATA
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⌠ ѿҩ16ᵝ ̆ 16ᵝ 8ᵝ 0̆ᵞ8ᵝ D[23:16]̆ ԋҩ

ᵞ16ᵝ D[15:0]Ȃ 

21-33. LSB ‰ ̂DTLEN=00, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ0

1̂ ̃ 2̂ ̃

I2S_WS

16ᵝ

MSB LSB

 

21-34. LSB ‰ ̂DTLEN=00, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ0

1̂ ̃ 2̂ ̃

I2S_WS

16ᵝ

MSB LSB

 

16ᵝ 32ᵝ ̆ ѿ ᴰ SPI_DATA ѿ Ȃ

ҹԅ 16ᵝ 32ᵝ ̆▼Ҋ 16ᵝ ᴆ └ ᾟҹ0x0000Ȃ 

PCM ‰ 

ԍPCM ‰ Ĭ2S_WS I2S_SD I2S_CK ҉ Ĭ2S_WSḤ Ḥ Ȃ

ץ SPI_I2SCTL PCMSMODᵝ ȂSPI_DATA

ҍI2S ≠ ‰ ῃ Ȃ ’ Ҋ Ȃ 

21-35. PCM ‰ ̂DTLEN=00, CHLEN=0, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB LSB

1 2

 

21-36. PCM ‰ ̂DTLEN=00, CHLEN=0, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB LSB

1 2

 

21-37. PCM ‰ ̂DTLEN=10, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
32ᵝ

MSB

I2S_WS

MSB LSB

1 2
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21-38. PCM ‰ ̂DTLEN=10, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
32ᵝ

MSB

I2S_WS

MSB LSB

1 2

 

21-39. PCM ‰ ̂DTLEN=01, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
24ᵝ

MSB

I2S_WS

MSB

1 2

8ᵝ0

 

21-40. PCM ‰ ̂DTLEN=01, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
24ᵝ

MSB

I2S_WS

MSB

1 2

8ᵝ0

 

21-41. PCM ‰ ̂DTLEN=00, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB

1 2

16ᵝ0

 

21-42. PCM ‰ ̂DTLEN=00, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB

1 2

16ᵝ0

 

’ Ҋ Ȃ 

21-43. PCM ‰ ̂DTLEN=00, CHLEN=0, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB LSB

1 2

13ᵝ
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21-44. PCM ‰ ̂DTLEN=00, CHLEN=0, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB LSB

1 2

13ᵝ

 

21-45. PCM ‰ ̂DTLEN=10, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
32ᵝ

MSB

I2S_WS

MSB LSB

1 2

13ᵝ

 

21-46. PCM ‰ ̂DTLEN=10, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
32ᵝ

MSB

I2S_WS

MSB LSB

1 2

13ᵝ

 

21-47. PCM ‰ ̂DTLEN=01, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
24ᵝ

MSB

I2S_WS

MSB

1 2

13ᵝ

8ᵝ0

 

21-48. PCM ‰ ̂DTLEN=01, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
24ᵣ

MSB

I2S_WS

MSB

1 2

13ᵣ

8ᵣ0

 

21-49. PCM ‰ ̂DTLEN=00, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB

1 2

13ᵝ

16ᵝ0
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21-50. PCM ‰ ̂DTLEN=00, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB

1 2

13ᵝ

16ᵝ0

 

21.4.4. I2S  

21-51. I2S  

8ᵝ
№I2SCLK

№  = 

DIV * 2 + OF

DIV4

DIV2

1

0

CHLEN

0

1

MCKOEN

I2S_CK

I2S_MCK
MCKOEN

 

L2S 21-51. I2S ȂI2S SPI_I2SPSC

DIVᵝ̆OFᵝ MCKOENᵝץ SPI_I2SCTL CHLENᵝ Ȃ

̂CK_SYS Ȃ̃I2S 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  / (  * ) 

ץ ҹ̆ԅ ⌠ ̆ 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)) 

̔I2Sұ ṿ ҹᵞԍ PCLK 1/6ṐץҊ(Ҍ 1/6)Ȃ 
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21.4.5.  

 

SPI_I2SCTL I2SOPMODᵝ Ȃ̓̀ ᶫ ̔

Һ ̆Һ ׆̆ ׆ Ȃ Ҋ I2S Ḥ

21-9. Ҋ I2S 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∆ 21-52. I2S∆ Ȃ 
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21-52. I2S∆  

MSTMOD == 1?

 SPI_I2SPSC DIV [7:0] 

ᵝ̆ OFᵝ MCKOENᵝ̆ ӈI2S

Һ ᶫȂ 

SPI_I2SCTL CKPLᵝ̆ ӈ

 SPI_I2SCTL I2SSELᵝ I2S

SPI_I2SCTL I2SSTD[1:0]ᵝ

PCMSMODᵝ̆ I2S ‰

SPI_I2SCTL I2SOPMOD[1:0]ᵝ

I2S ᵬ

SPI_I2SCTL DTLEN[1:0]ᵝ CHLENᵝ

I2S

SPI_CTL1 TBEIEᵝ̆RBNEIEᵝ̆ER

RIEᵝᶏ I2SҬ ̂ ̃

SPI_CTL1 DMATENᵝ DMARENᵝᶏ

DMAⱳ ̂ ̃

 I2SENᵝᶏ  I2S

 

I2SҺ  

TBE ᵝ └ Ȃ ╠ ̆TBE ᵝ ‖ ̆ ̆



                                                            GD32E502xxΎ 

524 
 

SPI_CTL1 TBEIEᵝҹ1̆ ֟ Ҭ Ȃ ᾢ̆ ‖ ҹ ̂TBEҹ1̃̆ғ ᵝ

Ҭ ↓Ȃ 16ᵝ Ώ῀SPI_DATA ̂TBE ҹ0̃̆ ׆

‖ ⌠ ᵝ Ҭ̂TBE ҹ1̃Ȃ ̆ ↓ Ȃ 

⌠16ᵝ ᵝ Ҭ ̆ ұ I2S_SD׆ ₮̂ ᵝᾢ ̃ȂҊ

ѿҩ TBEҹ1 Ώ῀SPI_DATA Ȃ Ώ῀SPI_DATA ӊ T̆BE ҹ

0Ȃ ╠ ↓ ̆ ‖ ᴪ ꜚ ⌠ ᵝ Ҭ̆ TBE

1ȂҹԅḠ ̆Ҋѿҩ ╠ ↓ ӊ╠Ώ῀

SPI_DATA Ȃ 

ԍ PCM ‰ ‰ Ĭ2SCH ≢ ╠ᴰ ȂI2SCH

TBE 0 1 Ṝ Ȃ↨ I2SCH ҹ0̆ Ώ῀

SPI_DATA Ȃ 

ҹԅ῏ I2S̆I2SENᵝ TBE ҹ1ғTRANS ҹ0ӊ Ȃ 

I2SҺ  

RBNE └ ↓Ȃ ╠ R̆BNE ‖ ̆ SPI_CTL1

RBNEIEᵝҹ1̆ ֟ Ҭ Ȃ SPI_I2SCTL I2SENᵝ 1 ̆

Ȃ ᾢ̆ ‖ ҹ ̂RBNEҹ0̃Ȃ ѿҩ ̆ ⌠ ׆

ᵝ ⌠ ‖ ̂RBNE ҹ1 Ȃ̃ RBNEҹ1 ̆ SPI_DATA׆

Ҭ Ȃ ᵬ R̆BNE ҹ0Ȃ Ҋѿ ӊ╠ SPI_DATA

Ҭ ̆ ↕ Ȃ RXORERR ᵝᴪ 1̆ SPI_CTL1

ERRIEᵝҹ1̆ ᴪ֟ Ҭ Ȃ ’Ҋ̆ ᾢ῏ I2SῬ I2S̆ Ῥ Ȃ 

ԍ PCMӊ ‰ Ĭ2SCH № ╠ᴰ ȂI2SCH

RBNE 0 1 Ȃ 

ҹԅ῏ I2S̆Ҍ ‰̆ Ҍ ᵬ Ȃ ’ ᵬ

21-53. I2SҺ Ȃ  
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21-53. I2SҺ  

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

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

ṕ ԋҩRBNE

17ҩI2S ̂I2S_C

K ҉ ̃

I2SENᵝ

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

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

ѿҩRBNE

1ҩI2S

ṕ ԋҩRBNE

1ҩI2S

 

I2S׆  

׆ Һ ᵌ̆Ҍ ӊ Ҋ̔ 

׆ Ҋ̆׆ Һ ӊ╠ᶏ Ȃ Һ Ḥ ғ

I2S_WSḤ ᴰ ̆ Ȃ Һ ӊ╠Ώ῀

SPI_DATA Ȃҹԅ Ḡ ᴰ ̆ ╠ ↓ ӊ╠ Ҋѿҩ

Ώ῀SPI_DATA ̆ ↕ᴪ֟ Ȃ TXURERR ᴪ 1̆

SPI_CTL1 ERRIEᵝҹ1̆ ᴪ֟ Ҭ Ȃ ’Ҋ̆ ᾢ῏ I2SῬ I2S

Ȃ׆ Ҋ̆I2SCH Һ I2S_WSḤ Ȃ 

ҹ῏ 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 ‖ ̂TBẼ̔ 

‖ ҹ ̆TBE ᵝȂ ᴆ ץ ΏSPI_DATA Ҋѿҩ Ώ῀

‖ Ȃ 

Â ‖ ̂RBNẼ̔ 

‖ ̆RBNE ᵝ̆ ⌠ѿҩ ̆ ῀ ‖ Ҭ̆

ᴆ ץ SPI_DATA Ȃ 

Â I2S Ḥ Ҭ ̂TRANS̃̔ 

TRANS ╠ᴰ ̆ ῤ ᴆ ᵝ ̆

ᴆ ᵬȂ ᵝҌᴪ֟ ᴋᵥҬ Ȃ 

Â I2S ̂I2SCH̃̔ 

I2SCH ╠ᴰ Ḥ ̆ PCM ‰ ӈȂ Ҋ̆

I2SCH TBE 0 1 ̆ Ҋ Ĭ2SCH RBNE 0 1

Ȃ ᵝҌᴪ֟ ᴋᵥҬ Ȃ 

 

҈ҩ ̔ 

Â ̂TXURERR̃̔ 

׆ Ҋ̆ SCKḤ ̆ ‖ ҹ ̆

TXURERR ᵝȂ 

Â ̂RXORERR̃̔ 

‖ ғ ⌠ѿҩ ̆ RXORERR ᵝȂ

̆ ‖ Ҭ ̆ ҡ Ȃ 

Â ̂FERR̃̔ 

I2S׆ Ҋ̆I2S I2S_WSḤ ̆ I2S_WSḤ ѿҩ ᵝ

̆ ᴪ ᵝFERR ᵝȂ 
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21-10. I2SҬ ԅ I2SҬ Ԋᴆ ᶏ ᵝȂ 

21-10. I2SҬ  

Ҭ    Ҭ ᶏ ᵝ 

TBE ‖  Ώ SPI_DATA  TBEIE 

RBNE ‖  SPI_DATA  RBNEIE 

TXURERR  SPI_STAT  

ERRIE RXORERR  
SPI_DATA ̆ Ῥ

SPI_STAT  

FERR I2S  SPI_STAT  
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21.5. SPI/I2S 

SPI0 ̔0x4001 3000 

SPI1/I2S1̔0x4000 3800 

21.5.1. └ 0̂ SPI_CTL0̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

I2S Ҋ ӈȂ 

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

Ḡ  

 

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

BDEN BDOEN CRCEN CRCNT FF16 RO 

SWNSS 

EN 

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

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

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 BDEN ᶏ  

0̔2 ᴰ  

1̔1 ᴰ Ȃ Һ MOSI ׆ MISO ӊ ᴰ Ȃ 

14 BDOEN ᴰ ₮ᶏ  

BDEN ᵝ ̆ ᵝ‗ ԅ ᴰ Ȃ 

0̔ ᵬ  

1̔ ᵬ  

13 CRCEN CRC ᶏ  

0̔CRC  

1̔CRC ᶏ  

12 CRCNT Ҋѿ ᴰ CRC  

0̔Ҋѿ ᴰ ṿҹ  

1̔Ҋѿ ᴰ ṿҹCRCṿ̂TCRC̃ 

ᴰ DMA ̆CRCṿ ᴆᴰ ̆ ᵝ Ȃ 

ῃ Ҋ̆ ѿҩ Ώ῀SPI_DATA ᵝ 1Ȃ

Ҋ̆ ṕ ԋҩ ᵝ 1Ȃ 

11 FF16  
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0̔8ᵝ  

1̔16ᵝ  

10 RO  

BDEN ̆ ᵝ‗ ԅ ᴰ Ȃ 

0̔ῃ  

1̔  

9 SWNSSEN NSS ᴆ ᶏ  

0̔NSS ᴆ ̆NSS ‗ԍNSS  

1̔NSS ᴆ ̆NSS ‗ԍSWNSSᵝ 

ᵝ SPI TI Ҋ ӈȂ 

8 SWNSS NSS ᴆ ҊNSS  

0̔NSS ᵞ 

1̔NSS  

SWNSSEN ᵝ ̆ ᵝ Ȃ 

ᵝ SPI TI Ҋ ӈȂ 

7 LF ᵞ ᵝᾢ  

0̔ᾢ ᵝ 

1̔ᾢ ᵞ ᵝ 

ᵝ SPI TI Ҋ ӈȂ 

6 SPIEN SPIᶏ  

0̔SPI  

1̔SPI ᶏ  

5:3 PSC[2:0] Һ №  

000̔PCLK/2    100̔PCLK/32 

001̔PCLK/4    101̔PCLK/64 

010̔PCLK/8    110̔PCLK/128 

011̔PCLK/16   111̔PCLK/256 

ᶏ SPI0 ̆PCLK=PCLK2̆ ᶏ SPI1 ̆PCLK=PCLK1Ȃ 

2 MSTMOD Һ׆ ᶏ  

׆0̔  

1̔Һ  

1 CKPL  

0̔SPIҹ ̆CLK ᵞ 

1̔SPIҹ ̆CLK  

0 CKPH ᵝ  

0̔ ѿҩ ѿҩ  

1̔ ԋҩ ѿҩ  
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21.5.2. └ 1̂ SPI_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  TBEIE RBNEIE ERRIE TMOD NSSP NSSDRV DMATEN DMAREN 

 rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7 TBEIE ‖ Ҭ ᶏ  

0̔TBEҬ  

1̔TBEҬ ᶏ Ȃ TBE ᵝ ̆֟ Ҭ Ȃ 

6 RBNEIE ‖ Ҭ ᶏ  

0̔RBNEҬ . 

1̔RBNEҬ ᶏ Ȃ RBNE ᵝ ̆֟ Ҭ Ȃ 

5 ERRIE Ҭ ᶏ  

0̔ Ҭ  

1̔ Ҭ ᶏ Ȃ CRCERRᵝ̆CONFERRᵝ̆RXORERRᵝ

TXURERRᵝ 1 ̆֟ Ҭ Ȃ 

4 TMOD SPI TI ᶏ  

0̔SPI TI  

1̔SPI TI ᶏ  

3 NSSP SPI NSS ‖ ᶏ  

0̔SPI NSS ‖  

1̔SPI NSS ‖ ᶏ  

2 NSSDRV NSS ₮ᶏ  

0̔NSS ₮  

1̔NSS ₮ᶏ Ȃ 

SPIᶏ ̆ NSS ҹ ₮ ̆NSS Һ ᵞȂ

NSS ҹ ῀ ̆NSS Һ ̆ ᵝ Ȃ 

1 DMATEN ‖ DMAᶏ  

0̔ ‖ DMA  

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

0 DMAREN ‖ DMAᶏ  

0̔ ‖ DMA  

1̔ ‖ DMAᶏ Ȃ SPI_STATҬ RBNE ᵝ ̆ ᴪ DMA

҉֟ ѿҩ DMA Ȃ 

21.5.3. ̂SPI_STAT̃ 

Ẓ ̔0x08 

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  FERR TRANS RXORERR CONFERR CRCERR TXURERR I2SCH TBE RBNE 

 rc_w0 r r r rc_w0 r r r r 

 

ᵝ/ᵝ    

31:9 Ḡ  Ḡ ᵝṿȂ 

8 FERR  

SPI TI ̔ 

0̔ TI  

1̔TI  

I2S ̔ 

0̔ I2S  

1̔I2S  

ᵝ ᴆ ᵝ̆ ץ Ώ0 Ȃ 

7 TRANS Ḥ Ҭ  

0̔SPI I2S  

1̔SPI I2S ╠ ғ/  

ᵝ ᴆ ᵝ Ȃ 

6 RXORERR  

0̔  

1̔  

ᵝ ᴆ ᵝ̆ ᴆ ↓ Ȃ ᴆ ↓ҹ̔ᾢ SPI_DATA ̆

SPI_STAT Ȃ 

5 CONFERR SPI  

0̔  
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1̔ ̂Һ Ҋ̆ ᴆNSS NSS ᵞ̆ ᴆNSS

SWNSSᵝҹ0̆ ᴪ֟ CONFERR ̃ 

ᵝ ᴆ ᵝ̆ ᴆ ↓ Ȃ ᴆ ↓ҹ̔ᾢ 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 SPI_STAT Ȃ 

SPI ҊҌᶏ ᵝȂ 

2 I2SCH I2S  

0̔Ҋѿҩ ԍ  

1̔Ҋѿҩ ԍ  

ᵝ ᴆ ᵝ Ȃ 

SPI Ҋ ᵝ ̆I2S PCM Ҋ ᵝ ӈȂ 

1 TBE ‖  

0̔ ‖  

1̔ ‖  

0 RBNE ‖  

0̔ ‖  

1̔ ‖  

21.5.4. ̂SPI_DATÃ 

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 

SPI_DATA[15:0] 

rw 

 

ᵝ/ᵝ    



                                                            GD32E502xxΎ 

533 
 

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 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

CRCPOLY[15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CRCPOLY[15:0] CRC ṿ 

ṿ ԅCRC ̆ ԍCRC ̆ ṿҹ0007hȂ 

21.5.6. CRC ̂SPI_RCRC̃ 

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 

RCRC[15:0] 

r 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 
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15:0 RCRC[15:0] CRC ṿ 

SPI_CTL0Ҭ CRCEN ᵝ ̆ ᴆ CRCṿ̆ Ḡ ⌠RCRC

ҬȂ 8ᵝ C̆RC ԍCRC8 ‰ Ḡ̆ ⌠RCRC[7:0]Ȃ

16ᵝ ̆CRC ԍCRC16 ‰ ̆Ḡ ⌠RCRC[15:0]Ȃ 

ᴆ ⌠ ҩ ᵝ ᴪ CRCṿ̆ TRANS ᵝ ̆

ѿҩҬ ṿȂ 

SPI_CTL0 Ҭ CRCENᵝ RCU ᵝ Ҭ SPIxRSTᵝ ᵝ ̆

ᵝȂ 

21.5.7. CRC ̂SPI_TCRC̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

TCRC[15:0] 

r 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 TCRC[15:0] CRC ṿ 

SPI_CTL0Ҭ CRCEN ᵝ ̆ ᴆ CRCṿ̆ Ḡ ⌠TCRC

ҬȂ 8ᵝ C̆RC ԍCRC8 ‰ Ḡ̆ ⌠TCRC[7:0]Ȃ

16ᵝ ̆CRC ԍCRC16 ‰ ̆Ḡ ⌠TCRC[15:0]Ȃ 

ᴆ ₮ ҩ ᵝ ᴪ CRCṿ̆ TRANS ᵝ ̆

ѿҩҬ ṿȂҌ ̂SPI_CTL0Ҭ LFᵝ‗ ̃ ᴪ ⌠Ҍ CRCṿȂ 

SPI_CTL0 Ҭ CRCENᵝ RCU ᵝ Ҭ SPIxRSTᵝ ᵝ ̆

ᵝȂ 

21.5.8. I2S└ ̂SPI_I2SCTL̃ 

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 
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Ḡ  I2SSEL I2SEN I2SOPMOD[1:0] 

PCMS 

MOD 

Ḡ  I2SSTD[1:0] CKPL DTLEN[1:0] CHLEN 

  rw rw rw rw   rw rw rw rw 

 

ᵝ/ᵝ    

31:12 Ḡ  Ḡ ᵝṿȂ 

11 I2SSEL I2S  

0̔SPI  

1̔I2S  

SPI I2S῏ ᵝȂ  

10 I2SEN I2Sᶏ  

0̔I2S  

1̔I2Sᶏ  

SPI Ҍᶏ ᵝȂ 

9:8 I2SOPMOD[1:0] I2S  

׆00̔  

׆01̔  

10̔Һ  

11̔Һ  

I2S῏ ᵝȂSPI Ҍᶏ ᵝȂ 

7 PCMSMOD PCM  

0̔  

1̔  

PCM ‰Ҋ̆ ᵝ ӈȂ 

I2S῏ ᵝȂSPI Ҍᶏ ᵝȂ 

6 Ḡ  Ḡ ᵝṿȂ 

5:4 I2SSTD[1:0] I2S ‰  

00̔I2S ≠ ‰ 

01̔MSB ‰ 

10̔LSB ‰ 

11̔PCM ‰ 

I2S῏ ᵝȂSPI Ҍᶏ ᵝȂ 

3 CKPL  

0̔I2S_CK ҹᵞ  

1̔I2S_CK ҹ  

I2S῏ ᵝȂSPI Ҍᶏ ᵝȂ 

2:1 DTLEN[1:0]  

00̔16ᵝ 

01̔24ᵝ 
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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 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  MCKOEN OF DIV[7:0] 

 rw rw rw 

 

ᵝ/ᵝ    

31:10 Ḡ  Ḡ 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 + OFȂ 

DIVҌ ҹ0Ȃ 

I2S῏ ᵝȂSPI ҊҌᶏ ᵝȂ 
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21.5.10. SPI0 SPI└ ̂SPI_QCTL̃ 

Ẓ ̔0x80 

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  QRD QMOD 

 
rw rw 

 

ᵝ/ᵝ    

31:2 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  

1̔SPI ᵬ  

ᵝֽ SPI Ḥ ̂TRANSᵝ ̃Ȃ 

ᵝֽ ԍSPI0Ȃ 
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22. ̂CMP̃ 

 ׃ .22.1

ᵬ̆ῒ ₮ ԍI / O ̆Ӟ ᶏ Ȃ 

Ḥ MCU׆ᵞⱳ Ҭ ̆ ѿ ᴆҊ̆ Ḥ ᵬҹ

TIMER ̆ DAC TIMERPWM ₮̆ ץ └Ȃ 

22.2. Һ  

Â ̕ 

Â ̕ 

Â ȁⱳ ̕ 

Â ҩ Ҋץ Ḥ ᵬҹ ῀ ̕ 

͠ DAC ₮̕ 

͠ I / O̕  

͠ 0.25ȁ0.5ȁ0.75ȁ1Ṑ ῤ ̕ 

Â ₮ ̕ 

Â ₮⌠I / O ̕ 

Â ᵬҹ ₮⌠ ̕ 

Â ₮⌠EXTI̕ 

Â ₮⌠NVIC̕ 

Â ₮⌠TRIGSELȂ 

22.3. ⱳ  

Ҋ̔ 
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22-1.  

000

001

010

011

101

100

110

CM0PSEL[2:0]

111

000

001

010

011

101

100

110

CMP0MESEL[2:0]

111

CMP0MISEL[2:0]

000

001

010

011

101

100

CMP0BLK[2:0]

000

001

010

011

CMP0PL

1

0

 

̔VREFINT1.2VȂ 

22.3.1.  

ҍAPB ̆ ҍPCLK Ȃ ᵝ ᶏ ᵝȂ 

22.3.2. I / O  

ҹ ῀ ӊ╠̆ ҹ Ȃ 

Datasheetӈ̆ ₮ ץ GPIO ⱳ ⌠ I / OȂ 

₮ ῤ ₮Ȃ 

₮ῤ ⌠ ױז̆ ῏ Ҋ̔ 

Â CMP ₮ ⌠ ῀ ̕ 

ҹԅ Ҋ ᵬ̆ ₮ Ҍᴪ ҹPCLK̓͂ Ȃ 

22-1 CMP ῀ ₮ ԅCMP ῀ ₮Ȃ 

22-1 CMP ῀ ₮  

 CMP0 

CMP ῀

⌠ I / O 

PA0 

PA3 

PA4 

PA5 
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 CMP0 

PA6 

PB8 

PC10 

PC11 

CMP ῀

⌠ I / O 

PA0 

PA3 

PA4 

PA5 

PA6 

PB8 

PC10 

PC11 

CMP ῀

⌠ῤ Ḥ  

VREFINT/4 

VREFINT/2 

VREFINT*3/4 

VREFINT 

DAC0_OUT0 

CMP ₮ ⌠   

I / O 

PB9 

PF2 

CMP ₮ ⌠ 

EXTI 
 

CMP ₮ ⌠ 

TRIGSEL 
 

CMP ₮ ⌠ῤ

Ḥ  

TIMER0_CH0 

TIMER7_CH0 

22.3.3. ᶫ  

ԍ ̆ ⱳ ᴰ ӊ ̆ CMPx_CS ᵝ

CMxPM[1:0] Ȃ CMPxM[1:0]ҹ2ôb00 ̆ ץ ⱳ

ᵬ̆ᵖ CMPxM[1:0]ҹ2ôb11 ̆ ץ ⱳ ᵬȂ 

22.3.4.  

ҹԅ ᾧ Ḥ Ẋ ₮̆ ԅ ⱳ ̆ └

└ ṿȂ ⱳ ץ ῏ Ȃ 
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22-2.  

CMP_OUT

CMP_IM-Vhyst

CMP_IM

CMP_IP

 

22.3.5. ΏḠ  

└ ̂CMPx_CS̃ CMPxLKβҹ1 ΏḠ C̆MPx_CS

̆ CMPxLKβ̆ ᴪ ҹ ᵝ̆ MCU ᵝ ץ ᵝȂ 

22.3.6. ₮  

₮ ⱳ ץ ᾧ ῀Ḥ Ҭ ‖ ₮Ḥ Ȃ CMPx_CS

Ҭ CMPxBLK[2:0]ᵝ ҹ ṿ̆↕ ₮ Ḥ Ḥ ԑ

Ḥ ₮ ľҍĿ Ȃ 

22-3. ₮ ԅ ₮ ⱳ Ȃ 

22-3. ₮  

Ḥ

CMP ῀

CMP ῀

CMP ₮Ḥ

CMP ₮Ḥ
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22.3.7. ⱳ  

ⱳ ҹCMP ῀ ᶫ 1 / 4ȁ1 / 2ȁ3 / 4 Ȃ ᵝԍCMP

└ Ҭ CMPxSENβ CMPxBENβ └̆CMPxSENβ CMPxBENβ №≢

ԍᶏ VREFINT ₮ № ֟ץ̆ Ȃ 

22.3.8. Ҭ  

CMP ₮ ⌠EXTĬEXTI ҩCMP Ȃ ҩⱳ ̆ ֟ץ Ҭ

Ԋᴆ̆ ԍ ₮ Ȃ 
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22.4. CMP  

CMP ̔0x4001 7C00 

22.4.1. CMP └ ̂CMPx_CS̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

CMP0LK CMP0O Ḡ  CMP0SEN CMP0BEN Ḡ  CMP0BLK[2:0] CMP0HST[1:0] 

rwo r  rw rw  rw rw 

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

CMP0PL CMP0OSEL[3:0] CMP0PSEL[2:0] CMP0MISEL[2:0] CMP0MESEL[2:0] CMP0M[1:0] Ḡ  CMP0EN 

rw rw rw rw rw rw  rw 

 

ᵝ/ᵝ    

31 CMP0LK CMP0ΏḠ  

ᵝ CMP0 └ᵝ ҹ ̆ ᵝ Ώѿ ̆ ᵝ ̆

ᴆ ᵝȂ 

0̔ CMPx_CS[31:0] Ώᵝ 

1̔ CMPx_CS[31:0] ᵝ 

30 CMP0O CMP0₮ 

ᵝ CMP0 ₮ ̆ ᵝȂ 

0̔ ῀ ᵞԍ ῀ ̆ ₮ҹᵞ  

1̔ ῀ ԍ ῀ ̆ ₮ҹ  

29:24 Ḡ  Ḡ ᵝṿȂ 

23 CMP0SEN ᶏ ᵝ 

ᵝ ᴆ ᵝ ̆ ᶏ VREFINT№ ₮̆ ҹ ῀ Ȃ 

0̔   

1̔ᶏ  

22 CMP0BEN ᶏ ᵝ 

0̔ ⱳ  

1̔ ᶏ ⱳ  

21 Ḡ  Ḡ ᵝṿȂ 

20:18 CMP0BLK[2:0] CMP0 ₮  

ᵝ ԍ ҩ ₮ └ ₮ Ȃ 

000̔  

001̔ TIMER0_CH1ҹ  
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010̔ TIMER7_CH1ҹ  

011̔ TIMER1_CH1ҹ  

100~111̔Ḡ  

17:16 CMP0HST[1:0] CMP0  

ᵝ ԍ └ Ȃ 

00̔  

01̔ᵞ  

10̔Ҭ  

11̔  

15 CMP0PL CMP0₮  

ᵝ ԍ └ ₮ Ȃ 

0̔ ₮  

1̔ ₮  

14:13 CMP0OSEL[1:0] CMP0₮  

ᵝ ԍ └CMP ₮ Ȃ 

00̔  

01̔ 0 0 ῀  

10̔ 7 0 ῀  

11̔Ḡ  

̔ᶏ ₮Ḥ ̆ ᾢᶏ CMP̆Ῥ

Ȃ 

12:10 CMP0PSEL[2:0] CMP0_IP͂  

ᵝ ԍ CMP0 ῀ CMP0_IP ῀ Ȃ 

000̔PC11 

001̔PC10 

010̔PB8 

011̔PA0 

100̔PA3 

101̔PA4 

110̔PA5 

111̔PA6 

9:7 CMP0MISEL[2:0] CMP0_IMῤ ῀  

ᵝ ԍ CMP0 ῀ CMP0_IM ῤ ῀ Ȃ 

000̔VREFINT / 4 

001̔VREFINT / 2 

010̔VREFINT * 3 / 4 

011̔VREFINT 

100̔PA7̂DAC0_OUT0̃  

101̔CMP_IM ῀  

110~111̔Ḡ  
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6:4 CMP0MESEL[2:0] CMP0_IM ῀  

ᵝ ԍ CMP0 ῀ CMP0_IM ῀ Ȃ 

000: PC11 

001: PC10 

010: PB8 

011: PA0 

100: PA3 

101: PA4 

110: PA5 

111: PA6 

3:2 CMP0M[1:0] CMP0  

ᵝ ԍ └CMP ץ ⱳ Ȃ 

00̔  / ῃⱳ  

01 / 10̔Ҭ  / Ҭⱳ  

11̔ᵞ  / γ ⱳ  

1 Ḡ  Ḡ ᵝṿȂ 

0 CMP0EN CMP0ᶏ  

0̔ CMP  

1̔ CMPᶏ  
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23. └ ̂CAÑ 

 ׃ .23.1

CAN̂Controller Area Network̃ ѿ ץ Һ ’Ҋ ӊ

ԑ Ḥ ‰ȂCAN CAN 2.0A/BȁISO11898-1:2015

BOSCH CAN-FD Ȃ  

CAN └ ԅ ԍCAN Ȃ ѿ

̆ ԍ Ữ └ ̆ ̆ ̆ 32ҩ Ȃ

ҹ FIFŎ FIFOΐ ⱳ ̆ 104ҩ ̆

208ҩ ‰ ̆ 416ҩ № 8β ̆ 32ҩ

ᾝ FIFO/ Ȃ 

23.2. Һ  

Â CAN 2.0A/B̕ 

Â ISO 11898-1:2015 ̕ 

Â CAN FD ̆ 64 ̆ Ḥ ҹ8 Mbit/s̕ 

Â CAN ̆ 8 ̆ Ḥ ҹ1 Mbit/s̕ 

Â ̆ ԍ16ᵝῤ ̕ 

Â ᴰ ễ̆ ԍCAN FD ̕ 

Â Ҭ ̕  

Â 4 Ḥ ̔ ̆ Ả ̆ ̆ ̕ 

Â 2 ̔CAN_Disable ̆ ̕ 

Â 2 ׆ ̔ Ԋᴆ̆ Ԋᴆ̕ 

Â 32ҩ ̆ ҩ ҹ8 ̆ ҹ  ̕

Â ѿҩ ῃ Ȃ 

Â └ ̂CANCLK̃ (1)Ȃ 

 

Â Ҭ ̕ 

Â ̕ 

Â CRC ̕ 

Â ᴨᾢ ̔ ᴨᾢ̆ ᴨᾢ ᴨᾢȂ 

 

Â ԍ ҩ FIFO̕ 

Â Ὲ ԍ ̆ FIFOῈ ԍ FIFO̕ 

Â ᴨᾢ ̆ FIFO ᴨᾢ ̕ 

Â FIFO ⱳ 104ҩ ̆ 208ҩ ‰

̆ 416ҩ №8β ̕ 

Â ҹ6 FIFŎ DMAⱳ Ȃ 
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̔ 

̂1̃CANCLK ᶏ └̆ GD32E502 ↓ סּ ΎȂ 

23.3. ⱳ  

CAN 23-1. CAN Ȃ 

23-1. CAN  

PHY

└ ᾝ

ᴂ

CAN  RAM

CAN_TX

CAN_RX

└

῀/ ₮

└

CAN_sleep 

MAC

PCS

CAN

 

CAN ҈ҩ №̔ 

Â └  

└ CAN ҉ Ḥ̆ ̔ 

MAĈ׃ └ ̃̔ 

- ᵝ ᾟ/ ᾟ̕ 

- FD ᾟᵝ ̕ 

- ⱴCRC̕ 

- MAC ̕ 

- ACK̆ ACKȂ 

PCŜ ̃̔ 

- ᵝ ̕ 

- ̕ 

- TDĈᴰ ễ̃Ȃ 

̔ 

- Ҋ Ȃ 

Â └ ᾝ 

└ ᾝҺ ԍ RAM ̆ ̔ 

ᴂ ̔ 

- ₮ ╠ᴨᾢ Ȃ 

̔ 

- ᵝ ̂ѿҩῤ ̃Ҭ ῤ ҍ Rx 

FIFOҬ Ȃ 
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└ ̔ 

- RAM№ ̆ └ CODĔ └Rx FIFO ̆

RAM Ȃ 

Ữ CAN Ғ RAM ȂҒ RAM ҹ Ȃ 

῀/ ₮̔ 

-  / Rx FIFO ҍ ᵝ ӊ Ȃ 

Â CAN  

CAN CAN ҍ ֜ԑȂ 

23.3.1.  

Ҋ 23-1. 64 ̆ ԍ ‰ ̂11ᵝ ̃

̂29ᵝ ̃Ȃ ҩ 16 ̆24 ̆40 72 ̆№≢ 8

1̆6 3̆2 64 ȂẒ 0x80⌠0x27F׆ RAM ᵬ Ȃ  

23-1. 64  

 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

MDES0 

FD

F 

BR

S 

ESI 

Ḡ

 

CODE[3:0] 

Ḡ

 

SR

R 

IDE 

RT

R 

DLC[3:0] TIMESTAMP[15:0] 

MDES1 PRIO[2:0] ID_STD[10:0] ID_EXD[17:0] 

MDES2 DATA_0[7:0] DATA_1[7:0] DATA_2[7:0] DATA_3[7:0] 

... é é é é 

MDES17 DATA_60[7:0] DATA_61[7:0] DATA_62[7:0] DATA_63[7:0] 

MDES0̔ 0 

Ẓ ̔0x80 

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

FDF BRS ESI Ḡ  CODE[3:0] Ḡ  SRR IDE RTR DLC[3:0] 

rw rw rw  rw  rw rw rw rw 

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

TIMESTAMP[15:0] 

r 

 

ᵝ/ᵝ    

31 FDF FD  

ᵝ ԍ № CAN CAN FD Ȃ  

ԍ ̆Ҍ ᵝ̆ ᵝ ԍ Ữ CAN ҉ ⌠ ᵝṿȂ 

30 BRS ᵝ ℗  

ᵝ ԍ ӈ CAN FD Ҭᵝ ℗ ⌠ Ȃ 

ԍ ̆Ҍ ᵝ̆ ᵝ ԍ Ữ CAN ҉ ⌠ ᵝṿȂ 

29 ESI ᵝ 

ᵝ Һꜚ ꜚ Ȃ CAN Ҭ ᵝḠ Ȃ 
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ԍ ̆Һꜚ ҹ ᵝ̆ ꜚ ҹ ᵝȂ 

ԍ ̆Ҍ ᵝ̆ ᵝ ԍ Ữ CAN ҉ ⌠ ᵝṿȂ 

28 Ḡ  Ḡ ᵝṿȂ 

27:24 CODE[3:0] ף ̂CODẼ 

ᵝ CPU CAN ̆ᵬҹ ᴂ ѿ №Ȃ

ף ṿ 23-3. CODE 23-4. CODEȂ 

23 Ḡ  Ḡ ᵝṿȂ 

22 SRR ף  

ᵝֽ ԍ Ȃ 

ԍ ̆ ᵝ ҹ 1̂ ̃̆ ᵝҹ 0̂ ̃̆

ԅᴂ ҡ Ȃ 

ԍ ̆ ᵝ ԍ Ữ CAN ҉ ⌠ ᵝṿȂ 

0̔ Ҭ̆  

1̔ Ҭ └ ô1ô1 

21 IDE ᵝ 

ᵝ ‰ Ȃ  

ԍ ̆ ᵝ ԍ ỮCAN ҉ ⌠ ᵝṿȂ 

0̔ ҹ ‰  

1̔ ҹ  

20 RTR ᴰ  

ԍ ̔ ᵝ ҹ 1̂ ̃̆ ᵝҹ 0̂ ̃̆

ԅᴂ ҡ ̕ ᵝ ҹ 0̂ ̃̆ ᵝҹ 1̂ ̃̆

ԅᵝ ̕ ᵝṿҍ ᵝṿ ̆ ѿҩ ⱳ ᵝᴰ Ȃ 

ԍ ̆ ᵝ ԍ Ữ CAN ҉ ⌠ ᵝṿȂ 

0̔ ԍ ̆ ╠ ѿҩ Ȃ ԍ ̆ ᵝ ҍ

Ȃ 

1̔ ԍ ̆ ╠ ѿҩ Ȃ ԍ ̆

⌠ѿҩ Ȃ0 

̔ ҹ CAN FD ̆ ᵝ ҹ 0Ȃ ᵝ ԍ CAN Ȃ 

19:16 DLC[3:0] ף  

ᵝ Ȃ 

ԍ ̆Ҍ ᵝ̆ ᵝ CAN ҉ ⌠ DLC ṿ ΏȂ 

ԍ ̆ Ȃ RTRᵝҹ 1 ̆ ѿҩ

̆ ̆ ᵝ Ȃ 

15:0 TIMESTAMP[15:0]  

ᵝ ₮ CAN ┴̆ ⌠ ῤ

ṿȂ 
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23-2. DLC  

DLC  

î0ŮiŮ8̃ î0ŮiŮ8̃ 

9 12 

10 16 

11 20 

12 24 

13 32 

14 48 

15 64 

23-3. CODE 

CODE ӈ 
CODE  Ⱶ(1) 

RRFR

MS(2) 
 

0b0000 INACTIVE - - - Ҍ ҍ Ȃ 

0b0100 EMPTY FULL - - 
ⱳ ԅѿҩ ̂ ῀ ӊ ̃̆CODE

ꜚ ҹFULLȂ 

0b0010 FULL 

FULL  

- 

Ḡ ҹFULLȂ ѿ Ⱶӊ

῀ ̆↕ ף Ḡ ҹFULLȂ 

OVERRU

N 
 

ף ҹFULL̆ Ⱶӊ╠

ѿ ῀ ̆↕ ף ꜚ ҹ

OVERRUNȂ 

0b0110 OVERRUN 

FULL  

- 

ף ҹOVERRUN̆ Ⱶӊ

ѿ ῀ԅ ̆↕ ף ҹFULLȂ 

OVERRU

N 
 

ף ҹOVERRUN̆ ѿ

῀̆↕ Ῥ ̆ ף Ḡ ҹ

OVERRUNȂ 

0b1010 
RANSWE

R(3) 

TANSWE

R(0x1110

) 
- 

0 

ף ҹRANSWER ԍ

≢Ȃ ӊ ̆ CAN_CTL2

RRFRMSᵝҹ0̆↕ ꜚ ѿҩ

̆ ף ꜚḱ ҹTANSWERȂ 

- 1 ᴂ Ҭ Ȃ 

CODE[0

] = 1 
BUSY(4) 

FULL 

- - Ȃ OVERRU

N 

1. Ⱶ̔ CPU ̆ ғ CAN_TIMER ῒז

ԅ Ȃ 

2. Ữᵝ̆ └ 2̂ CAN_CTL2Ȃ 

ף .3 ҹ0b1010 Ҍ Ҭ Ȃ 

4. ԍ ̆ CODE[0]ᵝ ᵝ̆↕ Ҍ ҍ Ȃ 
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23-4. CODE 

CODE ӈ 
CODE 

RTR  

0b1000 INACTIVE - - Ҍ ҍ ᴂ Ȃ 

0b1001 ABORT - - Ҍ ҍ ᴂ Ȃ 

0b1100 

DATA INACTIVE 0 
Ȃ ӊ ̆ ꜚ ҹINACTIVE

Ȃ 

REMOTE EMPTY 1 
Ȃ ӊ ̆ ꜚ ҹ

Ȃ 

0b1110 
TANSWE

R 

RANSWE

R 
- 

⌠ѿҩ ̆ └ ᾝᴪ ꜚ Ώ

CODE⌠ѿҩҬ CODĔTANSWERȂ

ӊ ̆ ꜚ ⌠RANSWER Ȃ ꜚ

TANSWERᴪ Ȃ RTRᵝ ṿ̆

ץ ѿҩ ѿҩ Ȃ 

MDES1̔ 1 

Ẓ ̔0x84 

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

PRIO[2:0] ID_STD[10:0] ID_EXD[17:16] 

rw rw rw 

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

ID_EXD[15:0] 

rw 

 

ᵝ/ᵝ    

31:29 PRIO[2:0] ᴨᾢ  

ᵝ CAN_CTL0 LAPRIOENᵝҹ 1 Ȃ 

ᵝ ֽ ԍ ̆p Ҍ ֓ᵝ̆ ױ ⱴ⌠ ӊ╠̆̓̀

ᵬ ᴨᾢ ∞ Ȃ 

28:18 ID_STD[10:0] ‰  

ԍ ‰ ̆ 11ҩ ӈᵝ ᵬ Ȃ 1 ᵞ 18

ᵝ Ҍ Ȃ 

17:0 ID_EXD[17:0]  

ԍ ̆ID_STD[10:0] 18ᵝ῍ ᵬ Ȃ 

MDESx̔ x̂x = 2..17̃ 

Ẓ ̔0x80 + 0x04 * x (x = 2..17) 

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

DATA_i[7:0] DATA_i+1[7:0] 

rw rw 

15 14 13 12 11 rw 9 8 7 6 5 4 3 2 1 0 
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DATA_i+2[7:0] DATA_i+3[7:0] 

rw rw 

 

ᵝ/ᵝ    

31:24 DATA_i[7:0] i (i = 4*x - 8) 

DATA_i+3[7:0] Ȃ 

23:16 DATA_i+1[7:0] i+1 (i = 4*x - 8) 

DATA_i+3[7:0] Ȃ 

15:8 DATA_i+2[7:0] i+2 (i = 4*x - 8) 

DATA_i+3[7:0] Ȃ 

7:0 DATA_i+3[7:0] i+3 (i = 4*x - 8) 

ѿҩ 64ҩ ̆Һ DLCṿ‗ Ȃ 

ԍ ̆ ᵝ ԍ Ữ CAN ҉ ⌠ Ȃ 

 

FIFO ̆Ғ RAM ̆ ҍ ̆

ҩ ҹ ᵝ ̆ ҩ ץ 8 1̆6 ̆

32 64 Ȃ 

FIFOᶏ ̂CAN FD ԍ ̆ 8 ̃̆Ғ RAM

FIFO ̆ ѿ8ץ ҹ ᵝ ̆

Ӈ Ȃ 

CAN FD Ҋ  

CAN FD ᶏ ̆ CAN_FDCTL MDSZ[1:0]ᵝ ̆‗ 512

RAM № Ȃ 

23-5.  

MDSZ[1:0]   

0b00 8 32 

0b01 16 21 

0b10 32 12 

0b11 64 7 

23.3.2. FIFO  

FIFO 23-6. FIFO Ȃ 

CAN_CTL0 RFENᵝҹ1 ̆ 8 ̆ 0-5

RAM ԍ FIFOȂFDES0 ï FDES3 ⌠ CPU ȂẒ

0x90⌠0xDF׆ RAM Ḡ FIFOῤ ᶏ Ȃ 
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CAN_CTL0 RFENᵝҹ1 ̆ 8 ̆ 6-31

RAM ᵬ ̂ ҹ8⌠104ҩ ᾝ ̃̆ ԍFIFO Ȃ 

ᵝ 8ҩ ᾝ  FDES4⌠FDES11Ȃ׆̆

23-6. FIFO  

 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

FDES0 IDFMN[8:0] 

SR

R 

IDE 

RT

R 

DLC[3:0] TIMESTAMP[15:0] 

FDES1 Ḡ  ID_STD[10:0] ID_EXD[17:0] 

FDES2 DATA_0[7:0] DATA_1[7:0] DATA_2[7:0] DATA_3[7:0] 

FDES3 DATA_4[7:0] DATA_5[7:0] DATA_6[7:0] DATA_7[7:0] 

0x90 

- 

0xDC 

Ḡ  

FDES4 ᾝ 0 

é é 

FDES1

07 

ᾝ 103 

FDES0̔ FIFO 0 

Ẓ ̔0x80 

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

IDFMN[8:0] SRR IDE RTR DLC[3:0] 

r r r r r 

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

TIMESTAMP[15:0] 

r 

 

ᵝ/ᵝ    

31:23 IDFMN[8:0] ᾝ  

ᵝ FIFO ₮Ҭ ҍ ҩ ᾝ Ȃ 

22 SRR ף  

ᵝֽ ԍ Ȃ 

ԍ ̆ ᵝ Ữ CAN ҉ ⌠ ᵝṿȂ 

21 IDE ᵝ 

ᵝ ԅ ‰ Ȃ 

0̔ ҹ ‰  

1̔ ҹ  

20 RTR ᴰ  

0̔  

1̔  
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19:16 DLC[3:0] ף  

ᵝ Ȃ 

ԍ ̆Ҍ ᵝ̆ ᵝ CAN ҉ ⌠ DLC ṿ ΏȂ 

15:0 TIMESTAMP[15:0]  

ᵝ ₮ CAN ┴̆ ⌠ ῤ ṿȂ 

FDES1̔ FIFO 1 

Ẓ ̔0x84 

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

Ḡ  ID_STD[10:0] ID_EXD[17:16] 

 r r 

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

ID_EXD[15:0] 

r 

 

ᵝ/ᵝ    

31:29 Ḡ  Ḡ ᵝṿȂ 

28:18 ID_STD[10:0] ‰  

ԍ ‰ ̆ 11ҩ ӈᵝ ᵬ Ȃ 1 ᵞ 18ᵝ

Ҍ Ȃ 

17:0 ID_EXD[17:0]  

ԍ ̆ID_STD[10:0] 18ᵝ῍ ᵬ Ȃ 

FDES2̔ FIFO 2 

Ẓ ̔0x88 

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

DATA_0[7:0] DATA_1[7:0] 

r r 

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

DATA_2[7:0] DATA_3[7:0] 

r r 

 

ᵝ/ᵝ    

31:24 DATA_0[7:0] 0 

DATA_3[7:0] Ȃ 

23:16 DATA_1[7:0] 1 

DATA_3[7:0] Ȃ 

15:8 DATA_2[7:0] 2 
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DATA_3[7:0] Ȃ 

7:0 DATA_3[7:0] 3 

ѿҩ 8ҩ ̆Һ DLCṿ‗ Ȃ 

FIFOҌ FD Ȃ 

FDES3̔ FIFO 3 

Ẓ ̔0x8C 

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

DATA_4[7:0] DATA_5[7:0] 

r r 

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

DATA_6[7:0] DATA_7[7:0] 

r r 

 

ᵝ/ᵝ    

31:24 DATA_4[7:0] 4 

DATA_7[7:0] Ȃ 

23:16 DATA_5[7:0] 5 

DATA_7[7:0] Ȃ 

15:8 DATA_6[7:0] 6 

DATA_7[7:0] Ȃ 

7:0 DATA_7[7:0] 7 

ѿҩ 8ҩ ̆Һ DLCṿ‗ Ȃ 

FIFOҌ FD Ȃ 

FDESx̔ FIFO x̂x = 4..107̃ 

Ẓ ̔0xE0 + 4 * (x - 4) 

₮ԅ ᾝ 3 Ҍ ̆ ץ CAN_CTL0 FS[1:0]ᵝ

Ȃ  

̔ ᾝ ᶏ ѿ ̆Ҍ Ҍ ѿҩ

Ҭᶏ Ȃ 

A ̔ 

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

RTR_A IDE_A Ḡ  

ID_STD_A[10:0] Ḡ  

ID_EXD_A[28:16] 

rw rw  rw 

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

Ḡ  
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ID_EXD_A[15:0] 

rw 

 

ᵝ/ᵝ    

31 RTR_A A  

ᵝ ԅ ⌠ FIFOȂ 

0̔ ̆ Ữ  

1̔ ̆ Ữ  

30 IDE_A A ᵝ 

ᵝ ԅ ⌠ FIFOȂ 

0̔ ̆ Ữ ‰  

1̔ ‰ ̆ Ữ  

29 Ḡ  Ḡ ᵝṿȂ 

28:0 ID_STD_A[10:0]/ 

ID_EXD_A[28:0] 

A  

ᵝ ѿҩ ԍ FIFO ̂ ‰ Ȃ̃ 

IDE_Aҹ 0̆↕ 18⌠ 28ᵝ ᵬ ‰ ̆ῒᵩᵝḠ ̕ ↕̆ ᵝ

ᵬ Ȃ 

B ̔ 

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

RTR_B0 IDE_B0 

ID_STD_B_0[10:0] Ḡ  

ID_EXD_B_0[13:0] 

rw rw rw 

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

RTR_B1 IDE_B1 

ID_STD_B_1[10:0] Ḡ  

ID_EXD_B_1[13:0] 

rw rw rw 

 

ᵝ/ᵝ    

31 RTR_B0 B 0 

ᵝ ԅ ⌠ FIFOȂ 

0̔ ̆ Ữ  

1̔ ̆ Ữ  

30 IDE_B0 B ᵝ 0 

ᵝ ԅ ⌠ FIFOȂ 

0̔ ̆ Ữ ‰  

1̔ ‰ ̆ Ữ  

29:16 ID_STD_B_0[10:0]/ 

ID_EXD_B_0[13:0] 

B 0 

ᵝ ѿҩ ԍ FIFO ‰

ῒҬ 14ᵝȂ 

IDE_B0ᵝҹ 0̆↕ 19⌠ 29ᵝ ᵬ ‰ ̆ῒᵩᵝḠ ̕ ↕̆ ֓
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ᵝ ᵬ ῒҬ 14 ᵝ̆ῒҍ ⌠ 14 ᵝ

Ȃ 

15 RTR_B1 B 1 

RTR_B0 Ȃ 

14 IDE_B1 B ᵝ 1 

IDE_B0 Ȃ 

13:0 ID_STD_B_1[10:0]/ 

ID_EXD_B_1[13:0] 

B 1 

ID_STD_B_0[10:0]/ ID_EXD_B_0[13:0] Ȃ 

C ̔ 

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

ID_C_0[7:0] ID_C_1[7:0] 

rw rw 

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

ID_C_2[7:0] ID_C_3[7:0] 

rw rw 

 

ᵝ/ᵝ    

31:24 ID_C_0[7:0] C 0 

ᵝ ѿҩ ԍ FIFO ‰ ῒҬ 8ᵝ̆

ῒҬ 8ᵝȂ  

‰ Ҭ̆ 8 ᵝ ҍῒ ⌠ 8 ᵝ

Ȃ 

23:16 ID_C_1[7:0] C 1 

ID_C_0[7:0] Ȃ 

15:8 ID_C_2[7:0] C 2 

ID_C_0[7:0] Ȃ 

7:0 ID_C_3[7:0] C 3 

ID_C_0[7:0] Ȃ 

23.3.3. Ḥ  

CAN Ḥ ̔ 

Â  

Â Ả  

Â  

Â  
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̆ ȁ ץ̆ ̆ CAN ⱳ ᶏ Ȃ 

Ả  

ҹԅ ῀ Ả ̆ CAN_CTL0 INAMODᵝ ᵝ̆ ᵝCAN_CTL0

HALTᵝ ῀Debug Ȃ 

CAN ₮ ῀ Ả ̆ INASᵝ ᵝ╠ ԅ Ҋ₃ҩ ̔ 

1. ҉ 11ᵝ ᵝȂ 

2. ╠ ̆Ӟ ῤ ꜚ ᴂ ȁ ȁ ῀ ₮

Ȃ ῀ Ҍ Ả ῀Ȃ 

3. Tx ꜚҹô1ô̂ ̃Ȃ 

4. Ả № Ȃ 

5. ᶏ CAN_ERR0 Ώ ̆ ῒז Ҭҹ Ȃ 

6. ᵝCAN_CTL0 Ҭ NRDY INASᵝȂ 

῀ԅ Ả ̆CAN_CTL0 INASᵝ CAN ᵝȂ 

Ả Ҭ̆Ҍ ̆CAN № Ả ᵬ̆ Ȃ 

ҹԅ ₮ Ả ̆ Ҋңץ ̔ 

Â CAN_CTL0 INAMODᵝȂ 

Â CAN_CTL0 HALTᵝ̆ ₮Debug Ȃ 

CAN ₮ ₮ Ả ↕̆ CAN № ᵬӊ C̆AN_CTL0

INASᵝ Ȃ ₮ Ả ̆CAN 11ҩ ᵝ ҍCAN

Ȃ 

̔ Ả ̆ ₮ ῀CAN_Disable ᴪ CAN_CTL0 INASᵝ

ғCAN_CTL0 LPSᵝ ᵝȂ 

 

ҹԅ ῀ ̆ ᵝCAN_CTL1 LSCMODᵝȂ Ҋ̆ ῤ

⌠ ̆ ғ ACK Ҭ ACK ᵝ̆ץ Ḡ ⌠ ̆

Ҭ ֟ Ȃ 

ԍ ȂRx ̆Tx Ḡ ҹ Ȃ 

 

ҹԅ ῀ ̆ ᵝCAN_CTL1 MMODᵝȂ 

Ҋ̆CAN_ERR1 ERRSI[1:0]ᵝ CAN ҹ0b01

ᵬ ꜚ Ȃ Ҋ̆ ‟ Ȃ 
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Ҋ̆ ̆ ῒזCAN ԅ ̆ CAN

⌠ѿҩ ̆↕ᵝ ᵝ̆ Ҍ CAN_ERR0 Ҭ

RECNT[7:0] REFCNT[7:0]ᵝ Ȃ 

23.3.4.  

CAN ң ̔ 

Â CAN_Disable  

Â  

ң Ҋ̆Ғ RAMץ ԍSRAM Ҍ Ȃ 

CAN_Disable  

CAN_CTL0 CANDISᵝ ᶏ CAN Ȃ 

ҹԅ⁞ ̆ ᵝCANDISᵝ CAN ̆CAN ѿ ῀

CAN_Disable ̆ CAN_CTL0 LPSᵝ NRDYᵝ ᵝȂ 

CAN ̆ └ └ ᾝ ῏ ̆ ԅCAN_RMPUBF̆

CAN_RFIFOPUBF̆CAN_RFIFOIFMN CAN_RFIFOMPFx̂x = 0..31̃ ׅ ̆

Ғ RAMӞҌ Ȃ 

CAN ᶏ ׅ̆ ѿ CAN_CTL0 LPSᵝ ץ̆

└ ̆CAN └ └ ᾝ Ȃ 

 

ԍ Ҋ Ȃ ҍ ѿ ᶏ Ȃ 

ҹԅ ῀ ̆ CAN_CTL0 PNMODᵝ PNENᵝҹ1̆ ̆ ץ

MCU ῀ Ȃ 

₮ ̆ Ҋ₃ҩ ̔ 

1. ԍ ̆ ҈ҩᵝ ҹ ᵝȂ 

2. ᵝCAN_CTL0 PNSᵝȂ 

3. ῏ └ ᾝ ̆Ḡ └ Ȃ 

Ҋ̆ └ ᾝ ῏ ̆ └ Ḡ ̂ MCUӞ ῀ԅ

̆↕ Ԋᾢ CAN └ ҹHXTAL IRC8M̆ ↕CAN

└ ҡ ׆̆̃ ץ Ȃ ҊҌ ȁ

ᴂ ȁ ῀ ₮ Ȃ 

ҹԅ ₮ ̆ Ҋץ ̔ 

Â ⌠ѿҩ Ԋᴆ̆ ԅ Ҭ Ȃ CAN_CTL0 PNMODᵝ PNEN

ᵝȂ 

Â CAN_CTL0 PNMODᵝ PNENᵝȂ 
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CAN ₮ ₮ C̆AN ԍ

҈ҩᵝ⌠ CAN_CTL0 PNSᵝ̆ ⌠ C̆AN ҍCAN

Ȃ 

23.3.5.  

ԍ ̆ ԅᴂ └ ‗ ᴨᾢ ̂PRIO Ӟ

ҍ⌠ ᴂ Ҭ̃ Ȃ 

CAN FD Ҋ CAN_FDCTL MDSZ[1:0]ᵝ ‗ ̆ 23-5. 

Ȃ 

 

ҹԅ ѿҩCAN ̆ Ҋ ‰ ѿҩ ̔ 

1. CAN_STAT MSxᵝ ᵝ̆ ᵝȂ 

2. ̂Ҍ ̃̆↕

Ȃ ԅ ᵬ̆↕ ᵬȂ ԅ

ᵬ̆ ⌠ 6Ȃ ̂Ҍ ̃̆

↕ ⌠ 6Ȃ 

3. CAN_STAT ̆ MSxᵝ ᵝ̆ ᵝCAN_INTEN Ҭ

MIExᵝᶏ Ҭ ̆ Ҭ Ȃ 

4. CODE ̂Ҭ ̆ ̃Ȃ 

5. CAN_STAT ᵝMSxᵝȂ 

6. Ώ MDES1 ̂ CAN_CTL0 LAPRIOENᵝ ᵝ ̆Ӟ

PRIO ̃Ȃ 

7. Ώ MDESx̂x = 2..17̃ Ȃ 

8. MDES0 IDĔRTR̆FDF̆BRS̆ESI DLC Ȃ 

9. CODE ҹ0b1100̆ Ȃ ̆ ᴪ ҍᴂ ̆

ῒᴨᾢ ⌠ ҉Ȃ ԍ DLC ṿ C̆ANᴪ

ⱴѿ֓ 0xCCץ DLCṿȂ 

ѿ ⱳ ӊ ̆CODE ꜚ ̆ ғTIMESTAMP Ӟ ꜚ ҹῤ

ṿ̕CRC ̂CAN_CRCC CAN_CRCCFD ̃ ꜚ ̆

CAN_STAT Ҭ MSxᵝ ᵝ̆ CAN_INTEN Ҭ MIExҬ ᶏ ᵝ

ᵝԅ̆↕ ֟ ѿҩҬ Ȃ 

ᴂ  

ҩ ԍ ↕̆ᴂ └ ᴪ׆ ⌠

̆ ⌠ ᴨᾢ Ȃᴂ CAN_CTL1 MTOᵝ └ Ȃ 

Ҋ↓ ’Ҭᴋ ѿ ̆↕ ѿ ᴂ ̔ 

Â CAN ҉ CRC ̔CRC ѿҩᵝ ̆ ASD[4:0]̂ CAN_CTL2 Ҭ̃ҩ

CANᵝȂ 
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Â CAN ҉ Ȃ 

Â CAN ׆ ̔ TECNT[7:0] ⌠124ӊ ̆ ASD[4:0]̂

CAN_CTL2 Ҭ̃ҩCANᵝȂ׆ 128 11ᵝ ᵝ̆

CAN_ERR0 TECNT[7:0] Ȃ 

Â ₮ Ả ̆ ₮ ̂CAN_Disable ̃Ȃ 

Â Ώᴂ ̂ ̃ MDES0 Ȃ 

Â Ώ ̂ᴂ Ҭ̃ MDES0 ̔ ӊ ⌠ ̆

↕ᴂ ҉ ̕ ↕̆ᴂ Ȃ 

Â Ώᴋ MDES0 ̔ ᴂ ̆ ғ ᴂ ̆ CAN

Ҍ / SOF-DATA / SOF-Control / /

̆↕ ᴂ Ȃ 

Â CAN ῀ ̂ ̃̔ ῀ ̆ ASD[4:0]̂

CAN_CTL2 Ҭ̃ҩCANᵝȂ 

Ҋ↓ ’Ҭᴋ ѿ ̆↕Ả ᴂ ̔ 

Â Ȃ 

Â CAN_CTL1 MTOᵝ ᵝ̆ ᴨᾢ ̆ ⌠ԅѿҩ Ȃ 

Â CAN ҉ Ȃ 

Â CAN ҉Ҋѿ SOFȂ 

Â ₮ ῀ Ả ̆CAN_Disable Ȃ 

ᴨᾢ 

CAN_CTL1 MTOᵝ ᵝ̆↕ ᴨᾢ ̆ CAN_CTL0

LAPRIOENᵝҌ ᵬ Ȃ 

ᴨᾢ ᴨᾢ 

CAN_CTL1 MTOᵝ ↕̆ ᴨᾢ ᴨᾢ Ȃ ᴨᾢ

Ҭΐ ᴂ ṿ̂ 23-7. ᴨᾢ ᴂ ṿ̂32

ᵝ̃ 23-8. ᴨᾢ ᶏ ᴂ ṿ̂35ᵝ̃̃Ȃ ѿҩ ΐ

ᴂ ṿ̆↕ ҹᴂ Ȃ 

CAN_CTL0 LAPRIOENᵝ ̆ ᴨᾢ ̆ ҍ⌠ᴂ ᵝ

⌠CAN ҉̆ 23-7. ᴨᾢ ᴂ ṿ̂32ᵝ̃ Ȃ 

CAN_CTL0 LAPRIOENᵝ ᵝ̆ ᴨᾢ ᶏ ̆↕ PRIO ҍ⌠ῤ

ᴂ Ȃ 23-8. ᴨᾢ ᶏ ᴂ ṿ̂35ᵝ̃ ̆ PRIO ҹᴂ

ṿ ᵝ №̆ ΐ ᵞPRIO ṿ PRIO ṿ ΐ ᴨᾢ ̆

▼ᵩ ᴂ ṿ̆ᵖPRIO Ҍᴪ ⌠CAN ҉Ȃ 

23-7. ᴨᾢ ᴂ ṿ̂32β ̃ 

IDE 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

0 ID_STD[10:0] 
RT

R 

ID

E 
Ḡ  

1 ID_EXD[28:18] S ID ID_EXD[17:0] RT
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R

R 

E R 

23-8. ᴨᾢ ᶏ ᴂ ṿ̂35β ̃ 

IDE 34 33 32 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

0 
PRIO[2:0

] 
ID_STD[10:0] 

RT

R 

ID

E 
Ḡ  

1 
PRIO[2:0

] 
ID_EXD[28:18] 

S

R

R 

ID

E 
ID_EXD[17:0] 

RT

R 

ᴂ ꜚ  

ᴂ ꜚ CAN_CTL2 ASD[4:0]ᵝ ̆ ԍᴨ ᴂ ̆

ᴂ CPU Ώ ׆̆ ᴂ ̆ Ҍ ₮

Ȃ 

₮ 

₮ ⌠ᴂ ̆ Ҭ ῤ ⌠ ᵝ ̂ѿҩῤ

̃ Ȃ ᵝ Ҭ CAN ↕ Ȃ 

₮ ̆ ᶏCAN_CTL0 MSTᵝ ᵝ̆ MDES0 Ώ

ᵬ Ȃ Ҋ Ҭ ѿ ̆ MDES0 Ώ ᵬ̔ 

Â ̆ ғCAN_STAT Ҭ ᵝMSx Ȃ 

Â CAN ῀ Ả Ȃ 

Â CAN ᴂ Ҭ ≠̆ Ҭ ԅѿҩ Ȃ 

Ҋ Ҭ ѿ ̆ ꜚ ₮ ̔ 

Â CAN ҉ ѿҩᵝȂ 

Â ԍ Ȃ 

Â ԍ Ȃ 

₮ Ҭ C̆PU ᴨᾢ ῤ ̆ ₮ ᵬ ῤ ΐ ᵞ

Ȃ 

Ҭ  

ҹԅ Ҭ ̆ ᵬҹ ᾢ ᵝCAN_CTL0 MSTᵝ̆ CODE

ΏABORT̂0b1001̃Ȃ 

Ҍ ᴂ ̆ ᴂ ̆ᵖ ₮ ̆↕

MDES0 ΏABORT̂ 0b1001̃ ᵬ ץ ⱳ C̆AN_STAT Ҭ MSxᵝ ᵝȂ 

ᴂ ̆ғ ₮ ̆ ̆↕ MDES0 Ώ

ABORT̂0b1001̃ ᵬ Ȃ ’Ҋ̆ Ҭ ᴪ Ḡ Ḡ ̆

⌠ ⱳ ₮ ̔ 
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Â ⱳ ̆ Ҭ ̔ ⱳ̆↕ Ҭ ᴪ ꜚ ̆

CAN_STAT Ҭ MSxᵝ ᵝ̆ CAN_INTEN MIExᵝ ᵝ ↕̆ᴪ

ѿҩҬ Ȃ 

Â ̆ Ҭ ̔ ̆↕ Ҭ ᴪ ⌠ Ḥ ̆

Ώ ᵬ ᴪ ̆ MDES0 ΏҹABORT̆CAN_STAT Ҭ

MSxᵝ ᵝ̆ CAN_INTEN MIExᵝ ᵝ̆↕ᴪ ѿҩҬ Ȃ  

Ҋ Ҭ ѿ ̆ ̔ 

- ᴂ ≠Ȃ 

- Ҭ ѿҩ Ȃ 

- ῀ Ȃ 

- ѿҩ Ȃ 

 

ᵬ̔ 

Â MDES0 CODE ΏABORTȂ ᵬ̆Ҍᴪ Ҍ

Ȃ 

ᵬ ᾢ ḠCAN_CTL0 MSTᵝ ᵝȂ 

23.3.6.  

ԍCAN ̆ FIFO Ȃ  

ԍCAN FD ֽ̆ Ȃ 

 

ԍ ̆ ҍ Ҭ ID̂ ᶏ ԅ ̆

ѿ ID̃ ̆ ᴪ Ữ⌠ ҬȂ 

ҹԅ CAN ⌠ Ҭ ̆ Ҋ ‰ ѿҩ ̔ 

1. ̂Ҍ ̃̆↕

Ȃ ԅ ᵬ̆↕ ᵬȂ ԅ

ᵬ̆ ⌠ 4Ȃ ̂Ҍ ̃̆

↕ ⌠ 4Ȃ 

2. CAN_STAT ̆ MSxᵝ ᵝ̆ ᵝCAN_INTEN Ҭ

MIExᵝᶏ Ҭ ̆ Ҭ Ȃ 

3. CODE Ḡ Ҭ ̆ Ȃ 

4. CAN_STAT ᵝMSxᵝȂ 

5. Ώ MDES1 ̆ ̆ MDES0 IDĔRTR Ȃ 

6. MDES0 CODE ҹEMPTŶ0b0100̃ Ȃ 

ѿ ⱳ ӊ ̆ ᵝ̂DATA ĬD̆TIMESTAMP̆SRR ĬDĔRTR̆

FDF̆BRS̆ESĬDLC̆CODẼ Ữҹ ҉ ⌠ ᵝ ԅ ꜚ ̆

CAN_STAT ᵝMSxᵝ ᵝ̆ CAN_INTEN Ҭ MIExҬ ᶏ
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ᵝ ᵝԅ̆↕ ֟ ѿҩҬ ȂTIMESTAMP ꜚ ҹ ԋᵝ ┴ ῤ

ṿȂ 

ҹԅ Ⱶ̂ ̃ ̆ ᵬ Ҋ ̔ 

1. CAN_STAT ̆ MSxᵝ ᵝ̆ ᵝCAN_INTEN Ҭ

MIExᵝᶏ Ҭ ̆ Ҭ Ȃ 

2. MDES0 ̆ CODE BUSYᵝ̆ ῒ Ȃ BUSYᵝҹ0 ̆ ᵬ

ᴪ ̆ ᶏ Ҍᴪ ΏȂ 

3. ῤ Ȃ 

4. CAN_STAT ᵝMSxᵝȂ 

5. CAN_TIMER Ȃ 

 

└ֽ ԍ ̔ ԍCODE ҹ FULL OVERRUN ̆CPU

MDES0 ᵬ ᴪ ׆̆ ѿҩ ῤ ΏȂ  

CAN_TIMER ̂ῃ ᵬ̃ ῒז MDES0 ᵬ ץ Ȃ

̆ ̆↕ ѿҩ ῀ ̂ Ả Ҋΐ

ⱳ ̆ CAN_CTL0 LPSᵝ ᵝ ̆ ⌠LPSᵝ ᴪ ѿҩ

῀ ̃Ȃ 

̆ ⌠ѿҩ ↕̆ ᴪ ᵝ ̆

ғ CODEҌᴪ ҡ ̆Ӟ Ȃ 

̔ ̂ CODEΏ INACTIVE ABORT̃ ԍ ΐ

ᴨᾢ Ȃ 

 

̔ 

Â MDES0 CODE ΏINACTIVÊ INACTIVE INACTIVE Ȃ̃p

ҩ ᵬ ᴪ ѿҩ ҡ ғ Ȃ 

̔ ᵬ ᴪ ꜚ Ȃ FIFO ΏḠ └Ȃ 

Rx FIFO  

Rx FIFO ҹ6 Ȃ CAN_CTL0 RFENᵝ ᵝ ̆ᶏ Rx FIFO ԍ ȂRx 

FIFO ԍ ̆ғҌ CAN FD ᶏ Ṝᶏ ȂRx FIFO 23-6. 

FIFO ȂCAN ᶫԅ ѿ ⱳ ̆ ᵞҬ Ⱶ Ȃ

Rx FIFO CAN_CTL2 RFFN[3:0]ᵝ ̆ 32ҩ

̆ ῏ CAN_RFIFOMPFx̂x = 0..31̃ ̂ CAN_CTL0

RPFQENᵝ ᵝ̃̆ CAN_RFIFOPUBF CAN_RFIFOMPFx̂x = 0..31̃

̂ CAN_CTL0 RPFQENᵝ ̃ Ȃ 

Rx FIFO ̔ CAN_STAT MS5_RFNEᵝ ᵝ̆↕ FDES0-

FDES3 ⌠ Ȃ CAN_STAT MS5_RFNEᵝ ᵝ̆ Rx FIFO
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Ҭ ѿҩ Ȃ CAN_INTEN Ҭ ᶏ ᵝMIEx ᵝ̆↕ ֟ ѿ

ҩҬ ̕ CAN_CTL0 DMAENᵝ ᵝ M̆S5_RFNEᵝ ᴪ֟ ѿҩDMAᴰ ̆

Ҍᴪ֟ Rx FIFOҬ Ȃ 

Â CPU Ⱶ̂ ̃Rx FIFŎ Ҋ ᵬ̔ 

1. CAN_STAT ̆ ⌠MS5_RFNE ᵝ̆ ᵝCAN_INTEN Ҭ

MIE5ᵝᶏ Ҭ ̆ Ҭ Ȃ 

2. Rx FIFO FDES0-FDES3 ̆ CAN_RFIFOIFMN Ȃ 

3. CAN_STAT MS5_RFNE ᵝȂ Rx FIFOҬ ҩ ̆↕

MS5_RFNE ᵝ ᵬᴪ Rx FIFO FDES0-FDES3 ҹҊѿҩ ̆

CAN_RFIFOIFMN Ӟ ̆MS5_RFNE ᵝׅ Ḡ ᵝ̆

ᶏ ԅҬ ̆↕ᴪ ֟ ѿҩҬ ̆ 2-3 ⌠ Ȃ 

Â DMA Ⱶ̂ ̃Rx FIFŎ Ҋ ᵬ̔ 

1. DMA └ ᶏ ԍRx FIFO Ȃ 

2. CPU Ⱶ̂ ̃Rx FIFŎ ⌠CAN_STAT MS5_RFNE

ץ̆ ᾧ DMAᶏ DMA ֟ Ȃ 

3. ᶏ CAN_CTL0 DMAENᵝ ᶏ DMA Ȃ 

4. DMA Ȃ CAN_STAT MS5_RFNE ᵝ ᵝ ֟ ѿҩDMA

Ȃ 

5. ⌠DMA D̆MA └ ᴪ ꜚ Rx FIFO FDES0-FDES3 Ȃ

FDES3 CAN_STAT MS5_RFNE ᵝ̆ Rx FIFOҬ

ҩ ̆ FDES3 ᵬᴪᶏRx FIFO FDES0-FDES3 ҹҊѿҩ ̆

CAN_RFIFOIFMN ̂ FDES3 ӊ╠ ̃Ӟᴪ ̆

MS5_RFNE ᵝׅ Ḡ ᵝ̆ Ῥ ֟ ѿҩDMA Ȃ 4-5Ȃ 

DMA  

CAN_CTL0 RFENᵝ DMAENᵝ ᵝ ̆ ᶏ DMA Rx FIFO Ȃ

ᶏ ԅDMA ̆ Ҍ Ῥᶏ CPU Rx FIFOȂ 

ᶏ ԅDMA ̆ Rx FIFOҬ ̆DMA └ ᴪ ꜚ Rx FIFO

FDES0-FDES3 Ȃ Ҋ̆CAN_STAT Ҭ Rx FIFO

ᵝMS6_RFW Rx FIFO ₮ ᵝMS7_RFO ᵬḠ ᵝȂ 

CAN_CTL0 DMAENᵝ DMA ӊ╠̆ ѿҩ FIFOῤ

ᵬ̂ CAN_CTL0 RFENᵝ ᵝ ̆ Ả Ҋ CAN_STAT MS0ᵝΏ

1̃Ȃ FIFO ᵬ ᴪ CAN_STAT MS5_RFNEᵝ̆ DMA Ȃ 

FIFO 

Rx FIFOᶏ ̂CAN_CTL0 RFENᵝ ᵝ̃ ̆ Ả Ҋ CAN_STAT

MS0ᵝΏ1 Rx FIFO ῤ ̆p Rx FIFO ᵝҌᴪ ̂DMA Ҋ Ȃ̃

FIFO ᵬӊ╠̆ Rx FIFO ⌠ CAN_STAT MS5_RFNE

ᵝ Ȃ 
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Rx FIFO  

CAN_STAT MS5_RFNEᵝ ᵝ ̆ Rx FIFOҬ ѿҩ Ȃ 

Rx FIFO  

CAN_STAT MS6_RFWᵝ ᵝ ̆ Rx FIFO ⌠ԅѿ ̆ ׆

4ҩ ⱴ⌠ԅ5ҩ̆FIFO ԅȂ 

Rx FIFO ₮ 

CAN_STAT MS7_RFOᵝ ᵝ ̆ Rx FIFO ⌠ԅѿ ̆ ԍ

FIFO ̆ ѿҩ ҡ ԅȂ 

 

ҍCAN ҉ FIFÔ ᶏ ԅ

FIFÕ ̆IDE RTR Ӟ ҍ Ȃ 

DLC ̆↕ Ȃ 

 

Â ᶏ ԅRx FIFŎ↕CAN_CTL2 RFOᵝ └ԅ Ȃ 

- RFOᵝ ᵝ̆↕ ׆ ̆ Ῥ Rx FIFOȂ

׆ ᵞ⌠ Ȃ 

ᾢ̆ ԍ Ȃ RPFQENᵝҹ0̆↕ ѿҩ ⌠

̆ ῒ ҹ Ȃ RPFQENᵝҹ1̆↕ ѿҩ ⌠

Ȃң ’Ҋ ҌῬ Rx FIFOȂ 

̆ RPFQENᵝҹ1 ̆ ⌠ ̆ᵖ ⌠ԅѿҩ ̆

↕ Rx FIFO ̔ ⌠ԅ Rx FIFO ғFIFO ̆

↕Rx FIFO ̕ ↕̆ ѿҩ ⌠ ԍ

̂ᴪ CODE OVERRUÑȂ 

̆ ⌠ ̂ ԍ ̆Ӟ

ԍ ̃̆↕ Rx FIFOȂ ’Ҋ̆ Rx FIFO

ᵖ FIFO ԅ̆ ᴪ Rx FIFO ₮̕ Rx FIFOҌ ̂Ҍ FIFO

̃̆↕ Ҍᴪ Ȃ 

- RFOᵝ ̆↕ Rx FIFO׆ ̆ Ῥ Ȃ 

Rx FIFO ғFIFO ̆↕Rx FIFO Ȃ 

Rx FIFOҌ FIFO ԅ ↕̆ Ȃ ⌠RPFQEN

ᵝ ̆ RPFQENᵝҹ0̆↕ ѿҩ ⌠ ̆ ῒ

ҹ Ȃ RPFQENᵝҹ1 ↕̆ ѿҩ ⌠ ̆

⌠ ̆↕ ѿҩ ҹ Ȃ 

Â ԅRx FIFŎ↕ ̆ ╠ Ȃ 

ԍ Ҋңץ ̔ 
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Â ԍ ̆ CAN_CTL2 RRFRMSᵝҹ1 ̆ ԍ

ҹ̔ CODE ҹEMPTY̕ CODE ҹFULL OVERRUN̆

Ⱶ̂ ̃ Ȃ 

Â ԍ CAN_CTL2 RRFRMSᵝҹ0 ̆ ԍ ҹ̔

CODE ҹRANSWERȂ 

ᴆ 

ᴆ̆ 23-9. ̔ 

Â ᵝ Ҭ ѿҩ ̂ RTR ҹ0̃̆ ↕ CODEҹEMPTY F̆ULL

OVERRUN ̔ 

- CAN_CTL2 IDERTR_RMFᵝҹ0̆ IDE ̆Ҍ RTR

̂ ῏ ᵝ30 ᵝ31̃ȂID ᶏ ῏ ᵝ0⌠ᵝ

28 Ȃ 

- CAN_CTL2 IDERTR_RMFᵝҹ1̆ IDĔRTR ID №≢ᶏ

῏ ᵝ30̆ᵝ31 ᵝ0⌠ᵝ28 Ȃ 

Â ᵝ Ҭ ѿҩ ̂ RTR ҹ1̃̔ 

- CAN_CTL2 Ҭ RRFRMSᵝҹ0̆ CODEҹRANSWER

̆ ғIDĔ ID №≢ᶏ ῏ ᵝ30̆ ᵝ0⌠ᵝ28

Ȃ 

- CAN_CTL2 Ҭ RRFRMSᵝҹ1̆↕ ҍ ̆

CODEҹEMPTY̆FULL OVERRUN ̔ 

CAN_CTL2 IDERTR_RMFᵝҹ0̆ IDE ̆Ҍ RTR

̂ ῏ ᵝ30 ᵝ31̃ȂID ᶏ ῏ ᵝ0⌠ᵝ

28 Ȃ 

CAN_CTL2 IDERTR_RMFᵝҹ1̆ IDĔRTR ID №≢ᶏ

῏ ᵝ30̆ᵝ31 ᵝ0⌠ᵝ28 Ȃ 

23-9.  

⌠ ᵝ ᵝ Ҭ ԍ  

RTR 

IDERTR_RMF

̂ CAN_CTL2

̃ 

RRFRMŜ

CAN_CTL2

̃ 

IDE RTR ID CODE 

0 

0 

- 

 Ҍ(2) (3)׆ (1)
EMPTY / FULL / 

OVERRUN 

1  
EMPTY / FULL / 

OVERRUN 

1 

 Ҍ  RANSWER׆  0 -

0 

1 

  Ҍ׆ 
EMPTY / FULL / 

OVERRUN 

1  
EMPTY / FULL / 

OVERRUN 

1. ̔ Ҭ ҍ ⌠ ᵝ ̆ ῏ Ҭ

Ȃ 
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Ҍ̔׆ .2 Ҭ Ҍҍ ⌠ ᵝ ̆ ῏ Ҭ

Ȃ 

3. ̔ Ҭ ᶏ ῏ Ҭ ̆ҍ ⌠ ᵝ

Ȃ 

Rx FIFO ᴆ 

Rx FIFO ᴆ̆ 23-10. Rx FIFO̔ 

Â CAN_CTL0 FS[1:0]ᵝ ṿҹ0 1̆ ᾝ A

B̆ ғIDE R̆TR ID ᶏ ῏ ᵝ0⌠ᵝ31

Ȃ 

Â CAN_CTL0 FS[1:0]ᵝ ṿҹ2̆ ᾝ C̆ ғ

IDĔRTR Ҍ ̂FIFO Ҭ ֓ᵝ ̃ ĬD ᶏ ῏

ᵝ0⌠ᵝ31 Ȃ 

Â CAN_CTL0 FS[1:0]ᵝ ṿҹ3̆ ᾝ D̆Ҍ

Ȃ 

23-10. Rx FIFO 

ᵝ Rx FIFO Ҭ ԍ  

FS[1:0]̂ CAN_CTL0

̃ 
IDE RTR ID 

0  

1  

  Ҍ׆ 2

3 Ҍ (1) 

1. Ҍ ̔ Ȃ 

῀ 

῀ ⌠ Rx FIFOӊ ̆ ᵝ ̂ѿҩῤ ̃Ҭ

ῤ ⌠ Rx FIFO Ȃ 

⌠ Rx FIFO ̆ ѿҩ ῀ ᵬȂ Ҋ ᴆ ̆

῀ ᵬ̔ 

Â ᵝ Ҭ ⌠ Rx FIFOȂ 

Â CAN ԍ̔ 

- ԋҩᵝȂ 

- ѿҩᵝȂ 

Â Ȃ 

ѿҩ ῀ ᵬ̆ Ả Ҋ ԅ̆↕ ῀ ᵬ̕

CAN_CTL0 LPSᵝҹ1 ԅ̆ ῀ ᵬ ⌠LPSᵝ 0 ᴪ Ȃ 

҉ ѿҩ ᵝ ̆ BUSYᵝ̂CODE[0]̃ ᵝ ԍ
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╠ Ȃ 

҉ ῀ ᵬ ץ ̆ Rx FIFO҉ ῀ ᵬ Ȃ Ҋ Ҭ ѿ

̆ ῀ ᵬ ̔ 

Â CAN ⌠ ᵝ Ҭ Ữ ӊ ѿҩᵝӊ ̆

ԅ̆ ғ Ȃ 

Â ᵝ Ҭ Ữԅѿ CAN ̆ CAN_CTL0 ҬSRDISᵝҹ1̆

ԅ ⱳ Ȃ 

Â ԅѿҩCAN Ȃ 

ԅ ῀ ᵬ̆ Rx FIFO ̂ ᶏ ԅRx FIFÕ ҹ

⌠ ̆ ῀⌠Rx FIFŎ↕CAN_RFIFOIFMN Ӟᴪ ̆ ῀⌠

̆↕ CODE Ӟᴪ Ȃ 

 

Rx FIFO ̔ 

Â CAN_CTL0 RPFQENᵝҹ0̆↕ᶏ CAN_RMPUBF

Ȃ 

Â CAN_CTL0 RPFQENᵝҹ1̆↕ᶏ CAN_RFIFOMPFx̂x = 0..31̃

№≢ Ȃ 

ᶏ Rx FIFO ̔ 

Â CAN_CTL0 RPFQENᵝҹ0̆↕ᶏ CAN_RMPUBF

̆ᶏ CAN_RFIFOPUBF CAN_RFIFOMPFx̂x = 0..31̃

Rx FIFO ᾝ ̆ ғ ֓ ṿ Ȃ 

Â CAN_CTL0 RPFQENᵝҹ1 ↕̆ᶏ CAN_RFIFOMPFx̂ x=0..31̃

CAN_CTL2 RFFN[3:0]ᵝ Rx FIFO ᾝ ץ

̂ ԍ Rx FIFO Ҍ ѿҩ RAM̆ ѿ

└ ̃̆ CAN_RFIFOPUBF ▼ᵩ Rx 

FIFO ᾝ Ȃ 

 

CAN_CTL0 SRDISᵝ ᵝ ̆ ⱳ ׆̆ Ҍ

̆ ᶏ ⌠ԅ Rx FIFŎ ғҌᴪ ᴋᵥ Ҭ ֟ Ȃ

SRDISᵝ ̆ᾛ ⌠ Ҭ Ȃ 

23.3.7. Ҋ  

CAN_CTL0 PNENᵝ PNMODᵝҹ1 ᶏ̆ C̆AN ץ

MCU Ҋ Ȃѿҩ Ԋᴆ ץ CAN ׆ Ȃ  

ԍ Ữ ̔ CAN_PN_RWMxCS ̆ CAN_PN_RWMxI ̆

CAN_PN_RWMxD0 CAN_PN_RWMxD1 ̆ x3⌠0׆Ȃ ץ Ữ4
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̂ CAN_PN_CTL0 NMM[7:0]ᵝ ṿ ԍ ԍ4 ̃̆ ғ Ữ Ȃ

x ⌠ Ȃ NMM[7:0]ᵝ ṿ ԍ4̆↕ ỮNMM[7:0]ҩ ̆

0⌠NMM[7:0]⁞1 ҬȂ 

Ữ ԍ8ҩ ̆↕ ⌠ DATA ᾟ 0 ⌠

CAN_PN_RWMxD0 CAN_PN_RWMxD1̂x = 0..3̃ ҬȂ ԍ Ҍ Ữ

ṿȂ 

̔ ԍ CAN FD Ȃ 

Ҭ  

ң Ҭ Ԋᴆ̆ Ԋᴆ̆ ԊᴆȂ ҩҬ Ԋᴆ

CAN_PN_STAT Ҭ Ғ ᵝ̆ CAN_PN_CTL0 Ҭ Ғ ᶏ ᵝȂ

ױ ῏ 23-11. Ҭ Ԋᴆ Ȃ 

ᴋ ѿ Ҭ ᶏ ̆ ғ ԅ Ԋᴆ̆↕ᴪ֟ ѿҩ Ҭ Ȃ  

Ԋᴆ 

CAN⌠ԅ Ԋᴆ̆↕ ѿҩ ԊᴆȂ CAN_PN_TOWTO[15:0]ᵝ

Ȃ  

̔ ᶏ⌠ ԅ ̆ CPU ӊ╠CAN ׅ ҌᴪẢ Ȃ 

Ԋᴆ 

CAN ӊῤ ⌠ԅѿҩ ѿ ̆↕ ѿҩ ԊᴆȂ

CAN_PN_STAT MMCNT[7:0]ᵝ ԅ׆ ῀ ⌠CPU

ῤ ⌠ Ȃ 

̔ ᶏCAN ⌠ԅѿҩ ѿ ̆ CPU ӊ╠ ҌᴪẢ

Ȃ 

 

ҍ IDĔRTR̆ID̆DLC DATA Ȃ 

Â CAN_PN_CTL0 FFT[1:0]ᵝ ҹ0 ↕̆ ⌠ѿҩ ԅDATA D̆LC

ӊ ῒז ̂ IDĔRTR ID ̃ ̆ ѿҩ ԊᴆȂ 

Â CAN_PN_CTL0 FFT[1:0]ᵝ ҹ1̆↕ ⌠ѿҩ ̂ IDĔ

RTR̆ID̆DLC DATA ̃ ̆ ѿҩ ԊᴆȂ 

Â CAN_PN_CTL0 FFT[1:0]ᵝ ҹ2̆↕ ⌠ѿ ̂

CAN_PN_CTL0 NMM[7:0]ᵝ ̃ ԅDATA D̆LC ӊ ῒז ̂ IDĔ

RTR ID ̃ ̆ ѿҩ ԊᴆȂ 

Â CAN_PN_CTL0 FFT[1:0]ᵝ ҹ3̆↕ ⌠ѿ ̂

CAN_PN_CTL0 NMM[7:0]ᵝ ̃ ̂ IDE R̆TR ĬD D̆LC DATA

̃ ̆ ѿҩ ԊᴆȂ 
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IDE  

ѿҩ IDE ᶏ CAN_PN_IFEID1 Ҭ ̆ IDE ҍ

CAN_PN_EID0 Ҭ IDE ѿ Ȃ 

RTR  

ѿҩ RTR ᶏ CAN_PN_IFEID1 Ҭ ̆ RTR ҍ

CAN_PN_EID0 Ҭ RTR ѿ Ȃ 

ID  

Â CAN_PN_CTL0 IDFT[1:0]ᵝ ҹ 0̆↕ѿҩ ID ᶏ

CAN_PN_IFEID1 Ҭ ̆ ID ҍCAN_PN_EID0 Ҭ

ID ѿ Ȃ 

Â CAN_PN_CTL0 IDFT[1:0]ᵝ ҹ1̆↕ѿҩ ID ID

ԍ ԍCAN_PN_EID0 Ҭ ID Ȃ ᶏ CAN_PN_IFEID1

IDFD_EHT[28:0]ᵝ Ȃ 

Â CAN_PN_CTL0 IDFT[1:0]ᵝ ҹ2̆↕ѿҩ ID ID

ԍ ԍCAN_PN_EID0 Ҭ ID Ȃ ᶏ CAN_PN_IFEID1

IDFD_EHT[28:0]ᵝ Ȃ 

Â CAN_PN_CTL0 IDFT[1:0]ᵝ ҹ3̆↕ѿҩ ID ID

ԍ ԍCAN_PN_EID0 Ҭ ID ̆ ғ ԍ ԍCAN_PN_IFEID1

Ҭ ID Ȃ 

DLC  

Â ѿҩ DLC DLC ԍ ԍCAN_PN_EDLC ҬDLCELT[3:0]ᵝ

DLC Ҋ ṿ̆ ғ ԍ ԍCAN_PN_EDLC ҬDLCEHT[3:0]ᵝ

DLC ҉ ṿȂ 

DATA  

Â CAN_PN_CTL0 DATAFT[1:0]ᵝ ҹ0̆↕ѿҩ DATA ᶏ

CAN_PN_DF0EDH0 CAN_PN_DF1EDH1 Ҭ ̆

DATA ҍCAN_PN_EDLx̂x = 0,1̃ Ҭ DATA ѿ Ȃ 

Â CAN_PN_CTL0 DATAFT[1:0]ᵝ ҹ1 ↕̆ѿҩ DATA

DATA ԍ ԍ CAN_PN_EDLx̂ x = 0,1̃ Ҭ DATA Ȃ

CAN_PN_DF0EDH0 CAN_PN_DF1EDH1 Ḡ Ҍᶏ Ȃ 

Â CAN_PN_CTL0 DATAFT[1:0]ᵝ ҹ2 ↕̆ѿҩ DATA

DATA ԍ ԍ CAN_PN_EDLx̂ x = 0,1̃ Ҭ DATA Ȃ

CAN_PN_DF0EDH0 CAN_PN_DF1EDH1 Ḡ Ҍᶏ Ȃ 

Â CAN_PN_CTL0 DATAFT[1:0]ᵝ ҹ3 ↕̆ѿҩ DATA

DATA ԍ ԍCAN_PN_EDLx̂x = 0,1̃ Ҭ DATA ̆ ғ ԍ
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ԍCAN_PN_DF0EDH0 CAN_PN_DF1EDH1 Ҭ DATA Ȃ 

̔ ’Ҋ̆ ңҩ8 ̆ ⌠ DLC

ԍ8ҩ ̂DLC ̃̆↕ DATA ̆ DATA ⱴ҉

0 ᾟ ̆Ῥҍ DATA Ȃ 

23.3.8. CAN FDᵬ 

CAN_CTL2 ISOᵝ̆ ץ CAN FDⱳ ISO CAN FD̂ISO11898-1

̃ ISO CAN FD̂Bosch CAN FD V1.0̃̆ ң ҌῚ Ȃ ԍ ISO 

CAN FD ̆ISO CAN FD ῀ԅѿҩ3ᵝ ѿҩ Ẽ ᵝ̆

ⱬ Ȃ 

CAN FD CAN CAN FD ȂFDFᵝ̂ Ҭ ᵝҹḠ ᵝ̃

ԍ № ╠ FD Ȃ FDFᵝҹ ô1ô̆ CAN FD ̕ ҹ ̆

Ȃ ԍ ̆CAN FD Ҍ Rx FIFŎҌ Rx FIFO DMAⱳ ̆ӞҌ

Ȃ 

CAN_CTL0 FDENᵝ ᵝ̆ ᶏץ CAN FD Ȃ 

CAN FD BRS 

CAN FD Ҋ̆ ץ 64 ̆ BRSᵝҹ ̆ BRS׆̂

ᵝ⌠CRC ѿҩ ̆ ⌠ SOF̃ ⌠ 8 Mbit/s̆

ISO11898-1 Bosch CAN FD V1.0Ȃ 

CAN_FDCTL BRSENᵝҹ1̂ Ҋѿ ᵬ ̃̆ ғ BRSᵝ

ҹ ᵝô1ô̆ CAN FD ᶏ ̂ ҹ ̃̆ῒזᵝᶏ

ḤȂ BRSᵝ ℗ Ȃ CAN_FDBT

̆ CAN_BT Ȃ 

CAN_FDCTL BRSENᵝҹ0̆ BRSᵝ ҹ ᵝô0ô̆↕

ҩCAN FD ᴰ ᶏ Ȃ 

̔ ҩCAN FD ᾝ Ḡ ѿ ץ̆ ᾧ Ḥ Ҭ ᵝ

Ȃ 

ԍFD ̆ 2ᵝ ACK ᵬҹѿҩ ACK̆ ץ ễҍ

ӊ ᵝẒ Ȃ ISO11898-1 Ȃ 

CAN FD ESI 

MDES0 ESI ץ̆ CAN_ERR1 ERRSI[1:0]ᵝ └ESIᵝ̂

DLC ӊ╠ ᵝ̆ ISO11898-1 Bosch CAN FD V1.0̃ Ȃ MDES0 Ҭ

ESI ҹ0 ↕̆ CAN_ERR1 ERRSI[1:0]ᵝ Һ̆ꜚ ҹ ᵝ̆ ꜚ

ҹ ᵝȂ MDES0 Ҭ ESI ҹ1̆↕ MSED0 Ҭ ESI ṿȂ 
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CAN FD CRC 

Ҍ ᶏ Ҍ CRC ̆ ҹ 6̔  

Â CRC_15ԍ ̔0xC599 

x15 + x14 + x10 + x8 + x7 + x4 + x3 + 1 

Â CRC_17ԍҌ 16 DATA CAN FD̔0x3685B 

x17 + x16 + x14 + x13 + x11 + x6 + x4 + x3 + x1 + 1 

Â CRC_21ԍ 16 DATA CAN FD̔0x302899 

x21 + x20 + x13 + x11 + x7 + x4 + x3 + 1 

ԍ ̆ SOF ᶏ ҈ CRC CRC ̆ CRC

FDF DLC Ȃ ⱳ ̆ CAN_STAT MSxᵝ ᵝ ̆

CAN_CRCCFD ҹ CRC ȂCAN_CRCCFD ԍFD

FD ȂCAN_CRCC Ữ CRC Ȃ 

ԍ ̆ ԍCRC CRC ⌠ FDF DLC Ȃ 

̔ Ҭ̆CRC ҹ ҩ ᵝȂ FD Ҭ̆CRC ѿ⌠ңҩ

ᵝȂ ѿҩ ᵝᵬҹCRC ̆p ACK ᵝ╠ ᵝ⌠

ᵝ ⌠ ӊ╠ 2ҩ ᵝȂ ѿҩCRC ӊ ACKᵝȂ

ISO11898-1 Ȃ 

ᵝ ᾟ 

CAN FD ᵝ ᾟⱳ Ҍ ԍ ᵝ ᾟⱳ Ȃ 

ԍCAN FD ̆ ᴪ CRC ѿҩᵝ̂ ῒזᵝ ᾟ ᴆ̃ӊ╠ ῀ѿҩ

ᾟᵝ̆ CRC 4ᵝ̂Ҍ ᾟᵝ̃ ῀ѿҩ ᾟᵝȂ ֓

ᾟᵝ ṿ ╠ױ ᵝ ṿȂ ISO11898-1 Ȃ 

ԍCAN FD ̆ ֓ ᾟᵝȂ ᾟᵝ ṿҍ ╠ ᵝ ṿ

̆↕ ѿҩᵝ ᾟ Ȃ 

̔ ԍCAN FD ̆ ֓ ᾟᵝ ҍ⌠CRC Ȃ ԍ ̆ ᾟᵝҌ ҍ

CRC Ȃ  

Ῥ  

CAN FD Ῥ ץ ᴆ └ Ȃ FD

Ҍ Ῥ Ȃ 

ᴰ ễ 

CAN FD BRS ҹ ᵝ ̆ CAN FD ᵝ ԍCAN

ῤ ṿ̆ ᶏ ᴰ ễ └ ᾧ ⌠

⌠ ₮ ᵝ̆׆ ᵝ ’ Ȃ CAN ῤ ׆

FDFᵝҊ ⌠ FDFᵝ Ҋ ̆ 23-2. D Ȃ 
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ᴰ ễ └ ӈԅ SSPȂ ԅᴰ ễ̆↕

⌠ ᵝ Ȃ CAN_FDCTL TDCENᵝҹ1̆ᶏ ԅᴰ ễ └̆

↕ᵝ ⌠ ᵝҍ ԅ̂ ҩ ԍ ῤ ̃

ᵝӊ Ȃ 

ᴰ ễṿ Ҋ Ὲ ̔ 

tcompensation = tmeasure + toffset                         (23-1) 

ῒҬ̔ 

toffset = TDCO[4:0] Ĭ tCANCLK                         (23-2) 

tͻoffset = tPBS1_FD + tPTS_FD + tSYNC_SEG                   (23-3) 

tPBS1_FD = (DPBS1[2:0] + 1) Ĭ tq_FD                     (23-4) 

tPTS_FD = DPTS[4:0] Ĭ tq_FD                      (23-5) 

tq_FD = (DBAUDPSC[9:0] + 1) Ĭ tCANCLK                     (23-6) 

҉ Ὲ Ҭtmeasure ᴰ ̕toffsetD ễẒ ̆ Ữ CAN_FDCTL

TDCO[4:0]ᵝ Ҭ tCANCLKҹץ̆ ᵝ Ữ t̆offsetҌ ԍCAN ᵝ t̕ͻoffsetD

ễẒ ṿ̆ ץ tͻoffset toffsetȂtcompensationᴰ ễṿ̆Ḡ

CAN_FDCTL TDCV[5:0]ᵝ Ҭ̆ץtCANCLKҹ ᵝ ỮȂ 

҉ Ὲ Ҭ̆DPBS1[2:0]̆DPTS[4:0]̆ DBAUDPSC[9:0]ᵝ CAN_FDBT Ҭ

Ȃ  

23-2. D  

CAN_TX

CAN_RX

FDF R0 BRS ESI DLC

TDCV TDCO

ᴰ ễ

SSP 

ᴂ

TDCV

ᴰ

 

tcompensationṿҹ 3 Ĭ data bit time - 2 Ĭ tq_FDȂ ҩṿ̆ ễ ҩᴰ

ԅ ׆̆ CAN_FDCTL ҬTDCSᵝ ᵝȂD ễ ễ2ҩ ᵝ

Ȃ 

23.3.9.  

̂CAN_ERR0 Ҭ TECNT[7:0]ᵝ ̃ ̂CAN_ERR0
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Ҭ RECNT[7:0]ᵝ ̃ FD FD ԅ ̆ ᴆ ⱴ

⁞ Ȃ῏ԍTECNT[7:0] RECNT[7:0] Ḥ CAN

῏ Ȃ 

ԍCAN FD ̆ ̂CAN_ERR0 TEFCNT[7:0]ᵝ ̃

̂CAN_ERR0 REFCNT[7:0]ᵝ ̃ BRS ҹ ᵝ

ᵬ Ȃ ֓ Ả Ḡ ṿ̆ ⌠ ҹҺꜚ

0׆ Ȃ 

̔ Ҋ̆ RECNT[7:0]

REFCNT[7:0] ̆ ғḠ ̆ TECNT[7:0]

TEFCNT[7:0]Ả Ḡ ṿȂ C̆AN_ERR0

CAN_ERR1 ṿץ Ḡ ᵝȂ 

 

ꜚ  

CAN_ERR0 TECNT[7:0] RECNT[7:0] ṿ ⱴ⌠ ԍ127 C̆AN_ERR1

ERRSI[1:0]ᵝ ҹ1̂ ꜚ ̃Ȃ 

Һꜚ  

ҹ ꜚ ̆ ғ CAN_ERR0 TECNT[7:0] RECNT[7:0] ṿῒҬѿ

ҩ ԍ ԍ127 ᴆ̆ ѿҩӞ⁞ ⌠ ԍ ԍ127 ̆CAN_ERR1

ERRSI[1:0]ᵝ ҹ0̂ Һꜚ Ȃ̃ 

 

CAN_ERR0 TECNT[7:0] ṿ ⱴ⌠ ԍ255̆↕CAN_ERR1

ERRSI[1:0]ᵝ ҹ0b1x̂ ̃̆ ғCAN_ERR1 BOFβ ᵝ̆

CAN_CTL1 BOIEβ ᵝ̆↕ ֟ ѿҩҬ Ȃ TECNT[7:0] ṿ ᵝҹ0Ȃ 

̔ 

CAN ⌠CAN ӈ ↓̂ CAN_RX⌠128

11ҩᵝ ᵝ Ȃ̃ CAN_ERR0 TECNT[7:0] ṿ ⌠128 C̆AN_ERR1

ERRSI[1:0]ᵝ ҹ0̂ Һꜚ ̃̆ ғCAN_ERR0 TECNT[7:0]

RECNT[7:0] ṿ ᵝҹ0Ȃ 

CAN_CTL1 ABORDISᵝ └ ⌠ ↓ ꜚ

Ḡ Ȃ 

ABORDISᵝҹ0̆ᶏ ԅ ꜚ ↕̆CAN ⌠ ↓ ꜚ Ȃ

⌠ ↓ ABORDISᵝ ҹ0̆↕CAN Ῥ ⌠11ҩ

ᵝ ҍ Ȃ 

ABORDISᵝҹ1̆ ԅ ꜚ Ȃ CAN ῀ ӊ ABORDISᵝ

ҹ1̆ ↕ Ҋѿ CAN ῀ ꜚ ⱳ Ȃ 
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⌠ԅ Ԋᴆ̂ CAN_CTL0 FDENβҹ0 ̆ ⌠ԅѿҩFD

FDFβ̃̆ Ҭ ᵬ ↕̆ ῀ Ȃ C̆AN

ҍ Ȃ ⌠ ᴆ̂11ҩ ᵝ̃ ̆ ₮

Ȃ CAN ISO11898-1 Ȃ 

CAN_CTL2 PREENᵝ └Ȃ 

CAN_CTL2 EFDISᵝ ̆ ԍ Ȃ ᶏ ԅ ̆

ᴆ ⌠ ңҩ ᾝ Ȃ ԅ ᴆ ̆

ᴆ̂11ҩ ᵝ̃ Ȃ ԅ ̆ ԍѿҩ

ᾝ̂ FD Ҭ ᵝ̃ ץ̆ ᾧ ᴆȂ

CAN ISO11898-1 Ȃ 

̔ Ḡ EFDISᵝҹ0 ᶏ ץ̆ ᾧ ᴆ Ȃ 

 

ѿҩ ᵝ ᵝ̂CAN_ERR1 Ҭ ACKERR̆BRERR̆BDERR̆

CRCERR F̆MERR STFERR̃̆ ↕CAN_ERR1 ERRSFβ ᵝȂ CAN_CTL1

ERRSIEᵝҹ1̆ ֟ ѿҩ Ҭ Ȃ 

ѿҩ ᵝ ᵝ̂ CAN_ERR1 Ҭ BRFERR B̆DFERR C̆RCFERR̆

FMFERR STFFERR̃̆ ↕CAN_ERR1 Ҭ ERRFSFᵝ ᵝȂ CAN_CTL2

ERRFSIEᵝҹ1̆ ֟ ѿҩFD BRSβҹ ᵝ Ҭ Ȃ 

ACK  

Ҭ ѿҩ ̆↕ Ṝ ᴪ CAN_ERR0

TECNT[7:0] ṿ ⱴ̂ ACK ̆ ⌠128̃̆ ғ ѿҩACK ̆

CAN_ERR1 ACKERRβ Ȃ 

ᵝ  

ѿҩᵝ ҹô1ô̆ ҹô0ô↕̆ ԅѿҩᵝ Ȃ CAN_ERR1

BRFERR BRERRᵝȂ 

ᵝ  

ѿҩᵝ ҹô0ô̆ ҹô1ô↕̆ ԅѿҩᵝ Ȃ CAN_ERR1

BDFERR BDERRᵝȂ 

CRC  

CRC ṿҍ CRC ṿҌ ̆↕ ԅѿҩCRC Ȃ

CAN_ERR1 CRCFERR CRCERRᵝȂ 

 

ѿҩ ᵝ ↕̆ ԅѿҩ Ȃ CAN_ERR1
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FMFERR FMERRᵝȂ 

ᾟ  

CAN_ERR1 STFFERR STFERRᵝȂ 

23.3.10. Ḥ  

ᵝ  

CAN └ ᵝ №ҹ҈ҩ №̔ 

̂SYNC_SEG̃̔ ⌠ Ȃ 1ҩ ᾝ̂1Ĭtq̃ Ȃ 

ᵝ 1̂ BS1̃̔ CAN Ҭ ᴰ ᵝ ‖ 1Ȃ ꜚ ễ

Ҍ ᵝ Ȃ 

ᵝ 2̂ BS2̃̔ ӈԅ Ȃ ץ ꜚ ễ ᵝ Ȃ

ᾝҌ ԍ2ҩȂ 

̔ᵝ CAN ISO 11898-1Ȃ 

ᵝ 23-3. CANβ Ȃ 

23-3. CANβ  

ᴰ ᵝ ‖ 1 ᵝ ‖ 2

CANᵝ

CAN

ᵝ 1̂BS1̃ ᵝ 2̂BS2̃CAN

tSYNC_SEG tPTS tPBS1 tPBS2

 

Ῥ ễ ̂SJW̃̔ Ῥ ễ ễCAN Ȃ

CAN_BT SJW[4:0] ᵝ Ҋ Ῥ ễ ̆ CAN_FDBT

DSJW[2:0] ᵝ Ҋ Ῥ ễ Ȃ 

ӈҹ ╠ѿҩ ⌠ ҹ ̂recessivẽ ѿ̆ҩᵝ

ῤ׆ ᵝ⌠ ᵝ ѿ Ȃ 

BS1 ⌠̆ Ҍ SYNC_SEG B̆S1 SJW̆

Ȃ 

̆ BS2 ⌠̆ Ҍ SYNC_SEG B̆S2 ᴪ SJW̆

╠Ȃ 
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ᵝ  

CAN_CTL1 BSPMODᵝ ӈRx ҉ Ȃ  

BSPMODᵝҹ0̆↕ ѿ ̂ ̃Ȃ  

BSPMODᵝҹ1̆↕ 3 ‗ ᵝ ̆ ץ̆ 2 ӊ╠

Ȃ 

̔ ᵝ CAN FD Ҍ ҹ1Ȃ 

 

CAN ңҩ ̔ 

Â └ ᾝȁCAN APB2 Ȃ 

Â └ ̂CANCLK̃ RCU_CFG2 CANxSEL[1:0]ᵝ ̆

ҹ ̆ APB2 ̆ APB2 2̆ץ IRC8Mῤ

Ȃ 

CAN Ҋ̔ 

BaudRate = 
1

CAN Bit Time
                         (23-7) 

CAN Bit Time = tSYNC_SEG+ tPTS + tPBS1+ tPBS2               (23-8) 

ῒҬ̔ 

tSYNC_SEG = 1 Ĭ tq                         (23-9) 

tPTS = (NPTS + 1) Ĭ tq or tPTS = NDPTS Ĭ tq            (23-10) 

tPBS1 = (NPBS1 + 1) Ĭ tq                      (23-11) 

tPBS2 = (NPBS2 + 1) Ĭ tq                      (23-12) 

tq = (NBAUDPSC + 1) Ĭ tCANCLK                     (23-13) 

Ὲ Ҭ̆ ԍ ̔ 

NPTS̆NPBS1̆NPBS2NBAUDPSC№≢ CAN_BT PTS[5:0] P̆BS1[4:0] P̆BS2[4:0]

BAUDPSC[9:0]ᵝ Ȃ 

ԍ ̔ 

NDPTS̆ NPBS1̆NPBS2NBAUDPSC№≢ CAN_FDBT DPTS[4:0]̆DPBS1[2:0]̆

DPBS2[2:0] DBAUDPSC[9:0]ᵝ Ȃ 

̔ ҍ ᴂ Ҭ̆CAN ѿҩCAN Ȃ

ҹԅ № C̆ANᵝ CAN Bit Time = NUM Ĭ tCANCLK̆

MinNUM=16 Ȃ 
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CAN ᴆ ѿҩ16ᵝ ῤ ̂ ṿ CAN_TIMER Ώ̃ ԍ

Ȃ ѿ ⱳ ӊ ̆ CAN SOF ῤ ṿ̆ Ώ῀

⌠MDES0 FDES0 TIMESTAMPᵝ ҬȂ 

Ả Ҋ CAN_CTL0 LPSβҹ1 ̆ῤ Ả Ȃ 

ῤ  

CAN_CTL2 ITSRCᵝҹ1 ↕̆ TRIGSEL ₮CANx_EX_TIME_TICKᵬҹῤ

ᴆȂῒҬCANx_EX_TIME_TICK APB2 ԍ ѿ ̆ҹԅḠ

ῤ ̆CANx_EX_TIME_TICKḤ ‖ ԍ ԍAPB2

Ȃ 

CAN_CTL2 ITSRCᵝҹ 0̆↕ CAN ᵬҹῤ ᴆ̆

ѿҩᵝ̆ ṿⱴ 1Ȃ ҉ ↕̆ ╠ѿ CAN

Ȃ 

 

CAN_CTL1 TSYNCβҹ 1̆ ѿҩ ⱳ ⌠ԅᴋ ̆

↕ ῤ ṿ ᵝ Ȃ 

23.3.11. Ҭ  

CANҬ Ԋᴆҍ Ҋ 23-11. Ҭ Ԋᴆ Ȃ 

23-11. Ҭ Ԋᴆ 

Ҭ Ԋᴆ 
 ᶏ └ 

ᵝ  ᶏ ᵝ └ᵝ ᶏ  └  

 BOF 

CAN_ERR1 

BOIE CAN_CTL1 

 BORF BORIE CAN_CTL2 

 

ᵝ  

ERRS

F 

BRERR 

ERRSIE CAN_CTL1 

ᵝ  BDERR 

ACK  ACKERR 

CRC  CRCERR 

 FMERR 

ᾟ  STFERR 

FD ᵝ

 

ᵝ  

ERRF

SF 

BRFERR 

ERRFSIE CAN_CTL2 

ᵝ  BDFERR 

CRC  CRCFERR 

 FMFERR 

ᾟ  STFFERR 

Tx  TWERRIF TWERRIE 
WERREN CAN_CTL1 CAN_CTL0 

Rx  RWERRIF RWERRIE 

 WMS CAN_PN_STAT WMIE CAN_PN_CTL0 
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 WTOS WTOIE 

ⱳ  
ᵝ 

CAN_STAT 

ᵝ RFEN = 0 

CAN_INTE

N 
CAN_CTL0 

MSx MIEx RFEN = 1 

Rx FIFO  MS5_RFNE MIE5 RFEN = 1 

& DMAEN 

= 0 

Rx FIFO  MS6_RFW MIE6 

Rx FIFO ₮ MS7_RFO MIE7 

23.4. ῖ CAN ᶛ 

҉ ᵝ ᵝӊ ̆ Ҋץ ῖ ᵬ ꜚCAN ̔ 

Â CAN CANCLK̆ ᶏ CAN  

RCU_CFG2 CANxSEL[1:0]ᵝ CAN Ȃ

RCU_APB2EN ᶏ CAN Ȃ 

Â  

GPIO AFIO ̆ ⱳ ⌠ ⱳ ҉Ȃ 

Â ῀ Ả  

ԍINAMODᵝ̆HALTᵝ̆NRDYᵝ INASᵝ ҉ ᵝ ᵝ ᵝ̆

CAN ꜚ ῀ Ả ̆ ץ CAN Ȃ 

Â CAN_STAT Ҭ ᵝ ᵝ 

Rx FIFO ῤ ̆ CAN_STAT Ҭ ῏ ᵝ̆

CAN_TIMER ᵝ ⱵȂ ᶏ ԅRx FIFŎ

CAN_STAT MS0ᵝ ᵝ FIFO ᵬȂ ᵝ ᵝ

Ȃ 

Â ∆ Rx FIFO ῤ  

CAN_CTL0 MSZ[4:0]ᵝ Rx FIFO ῤ

Ȃ 

Â Ḥ  

1̃ CAN_BT Ҭ PTS[5:0] P̆BS1[4:0] P̆BS2[4:0] S̆JW[4:0] BAUDPSC[9:0]

ᵝ CAN Ȃ 

2̃ ̆ CAN_CTL1 BSPMODᵝ Ȃ 

3̃ ̆ PREEN EFDISᵝ ԍ Ȃ 

Â ῏ └  

1̃ CAN_CTL1 MTOᵝ CAN_CTL0 LAPRIOENᵝ ᴂ ᴨᾢ Ȃ 

2̃ ̆ CAN_CTL2 ASD[4:0]ᵝ ᴂ ꜚ Ȃ 

3̃ CAN_CTL0 MSTᵝ ᶏ Ҭ ⱳ Ȃ 

Â ῏ └  

1̃ CAN_CTL0 RFENᵝ ᶏ Rx FIFŎ DMAENᵝ

ᶏ Rx FIFO DMAⱳ Ȃ 

2̃ CAN_CTL0 RPFQENᵝ & ↓ⱳ Ȃ 

3̃ CAN_CTL2 RFŎRRFRMS IDERTR_RMFᵝ ῏

Ȃ 

4̃ CAN_RMPUBF̆CAN_RFIFOPUBF CAN_RFIFOMPFx̂x = 0..31̃
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Rx FIFO Ȃ ᶏ ԅRx FIFŎ CAN_CTL0

FS[1:0]ᵝ Rx FIFO ᾝ ̆ CAN_CTL2

RFFN[3:0]ᵝ Rx FIFO ᾝ Ȃ 

Â CAN FD ᵬ 

1̃ CAN_CTL2 ISOᵝ CAN FD Ȃ 

2̃ CAN_CTL0 FDENᵝ ᶏ CAN FD Ȃ 

3̃ CAN_FDCTL MDSZ[1:0]ᵝ Ȃ 

4̃ ̆ CAN_FDCTL TDCEN TDCO[4:0] CAN FD ᴰ

ễⱳ Ȃ 

5̃ CAN_FDBT DPTS[4:0]̆DPBS1[2:0]̆DPBS2[2:0]̆DSJW[2:0]

DBAUDPSC[9:0] CAN Ȃ 

Â Ҭ  

CAN_CTL0̆CAN_CTL1̆CAN_CTL2 CAN_INTEN ᶏ Ҭ Ȃ 

Â ∆ /  

1̃ ̆∆ Ȃ 

2̃ ̆∆ ̆ ᶏ ԅRx FIFŎ↕ ∆ Rx FIFO

ץ̆ Rx FIFO ᾝ Ȃ 

Â ῀ ̆ ᵝCAN_CTL0 PNMODᵝ PNENᵝ̆

῏ ԍ Ȃ 

Â ₮ Ả  

CAN_CTL0 HALTᵝ ₮ Ả ̆ CAN ҍCAN

Ȃ 
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23.5. CAN  

CAN0 ̔0x4001 A000 

CAN1 ̔0x4001 B000 

23.5.1. └ 0̂ CAN_CTL0̃ 

Ẓ ̔0x00 

ᵝṿ̔0x5900 000F 

Ҭ ԅᵝ30 2̆8 2̆5 1̆9ӊ ῒזᵝ Ả Ҋ ̆ ױ ῒז Ҋ

ᴆ Ȃ 

Ҭ ԅᵝ31 2̆7 2̆4 2̆0ӊ ῒזᵝ ᴪ CAN_CTL0 Ҭ ᴆ ᵝSWRST

ᵝ ᵝȂ 

̂32ᵝ̃ Ȃ 

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

CANDIS INAMOD RFEN HALT NRDY Ḡ  SWRST INAS Ḡ  WERREN LPS PNEN PNS SRDIS RPFQEN 

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

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

DMAEN PNMOD 

LAPRIOE

N 

MST FDEN Ḡ  FS[1:0] Ḡ  MSZ[4:0] 

rw rw rw rw rw  rw  rw 

 

ᵝ/ᵝ    

31 CANDIS CAN  

0̔ᶏ CAN  

1̔ CAN  

30 INAMOD Ả ᶏ  

0̔ Ả  

1̔ᶏ Ả  

29 RFEN Rx FIFOᶏ  

0̔ Rx FIFO 

1̔ᶏ Rx FIFO 

28 HALT ẢCAN 

0̔ ῀ Ả  

1̔ CAN_CTL0 INAMODᵝ ᵝ ῀ Ả  

27 NRDY ‰  

ᵝ ԅ └ Ȃ Ả Ҋ̆ CAN_Disable

Ҋ̆ └ ̆CAN ‰ Ȃ 

0̔CAN ‰  
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1̔CAN ‰  

26 Ḡ  Ḡ ᵝṿȂ 

25 SWRST ᴆ ᵝ 

ᵝ ᵝ ̆CANῤ CAN ᵝȂ 

ᵝ ᴆ ᵝ ᴆ ꜚ Ȃ 

0̔ ᵬ  

1̔ ᴆ ᵝ 

24 INAS Ả  

0̔Ҍ ԍ Ả  

1̔ ԍ Ả  

23:22 Ḡ  Ḡ ᵝṿȂ 

21 WERREN ᶏ  

ᵝ ᵝ ̆CAN_ERR1 Ҭ Ҭ TWERRIF RWERRIFᵝ

ᶏ ̆№≢ ԍ CAN_ERR1 Ҭ TWERRF RWERRFᵝ ℗ Ȃ 

0̔ Tx Rx  

1̔ᶏ Tx Rx  

20 LPS ᵞⱳ  

0̔Ҍ ԍᵞⱳ  

1̔ ԍᵞⱳ  

19 PNEN ᶏ  

0̔  

1̔ᶏ  

18 PNS  

0̔Ҍ ԍ  

1̔ ԍ  

17 SRDIS  

0̔ᶏ  

1̔  

16 RPFQEN ᶏ & ↓ᶏ  

0̔ & ↓ 

1̔ᶏ &ᶏ ↓ 

15 DMAEN DMAᶏ  

0̔ Rx FIFO DMAⱳ  

1̔ᶏ Rx FIFO DMAⱳ  

14 PNMOD  

0̔Ҍ  

1̔  
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13 LAPRIOEN ᴂ ᴨᾢ ᶏ  

0̔ ᴂ ᴨᾢ  

1̔ᶏ ᴂ ᴨᾢ  

12 MST Ҭ  

0̔ Ҭ  

1̔ᶏ Ҭ  

11 FDEN CAN FD ᶏ  

0̔ CAN FD  

1̔ᶏ CAN FD  

10 Ḡ  Ḡ ᵝṿȂ 

9:8 FS[1:0]  

ᵝ ӈԅRx FIFO ᾝ Ȃ 

00̔ A̔ ҩ ᾝ ѿҩ ̂ ‰ ̃ 

01̔ B̔ ҩ ᾝ ңҩ ‰ ңҩ

ῒҬ14ᵝ 

10̔ C̔ ҩ ᾝ ҩ ‰ ῒҬ8ᵝ ҩ

ῒҬ8ᵝ 

11̔ D̔Ҍ  

7:5 Ḡ  Ḡ ᵝṿȂ 

4:0 MSZ[4:0] ῤ  

ᵝ ӈԅ ᶏ ῤ Ȃ ҩῤ 4ץ ̂ ԍ8

̃ҹ ᵝ ̆ ԅ Rx FIFO Ȃ 

ᵝ ӊ╠̆ CAN_STAT Ҭ ᵝ ᵝ ⱵȂ 

00000̔1 ᵝ 

00001̔2 ᵝ 

é 

11111̔32 ᵝ 

23.5.2. └ 1̂ CAN_CTL1̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

Ҭᵝ 12̆7̆5̆4̆3 Ả Ҋ ̆ ױ ῒז Ҋ ᴆ Ȃ 

Ҭ ᵝ Ҍᴪ CAN_CTL0 Ҭ ᴆ ᵝ SWRSTᵝ ᵝȂ 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
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BOIE ERRSIE Ḡ  LSCMOD TWERRIE RWERRIE Ḡ  BSPMOD ABORDIS TSYNC MTO MMOD Ḡ  

rw rw  rw rw rw  rw rw rw rw rw  

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 BOIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

14 ERRSIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

13 Ḡ  Ḡ ᵝṿȂ 

12 LSCMOD  

0̔  

1̔ᶏ  

̔ Ҋ̆Ҍ ᵝCAN_CTL0 SRDISᵝ̆ CAN_FDCTL

TDCENᵝȂ 

11 TWERRIE Ҭ ᶏ  

CAN_CTL0 WERRENᵝ ᵝ Ώ ᵝȂ CAN_CTL0

WERRENᵝҹ0 ̆ ᵝ ҹ0Ȃ 

0̔ Ҭ  

1̔ᶏ Ҭ  

10 RWERRIE Ҭ ᶏ  

CAN_CTL0 WERRENᵝ ᵝ Ώ ᵝȂ CAN_CTL0

WERRENᵝҹ0 ̆ ᵝ ҹ0Ȃ 

0̔ Ҭ  

1̔ᶏ Ҭ  

9:8 Ḡ  Ḡ ᵝṿȂ 

7 BSPMOD ᵝ  

0̔ ᵝᶏ 1ҩ  

1̔ ᵝᶏ 3ҩ  

6 ABORDIS ꜚ Ҍᶏ  

0̔ᶏ ꜚ  

1̔Ҍᶏ ꜚ  

5 TSYNC ᶏ  

0̔  

1̔ᶏ  

4 MTO  
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0̔ ᴨᾢ ᾢ  

1̔ᵞ ᾢ  

3 MMOD  

0̔  

1̔ᶏ  

2:0 Ḡ  Ḡ ᵝṿȂ 

23.5.3. ̂CAN_TIMER̃ 

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 

CNT[15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CNT[15:0] ṿ 

ᵝ ԍ֟ ῤ ṿȂ 

23.5.4. Ὲ ̂CAN_RMPUBF̃ 

Ẓ ̔0x10 

ᵝṿ̔0xXXXX XXXX 

ᵝԍRAMȂ 

Ҭ ᵝ Ả Ҋ ̆ ױ ῒז Ҋ ᴆ Ȃ 

̂32ᵝ̃ Ȃ 

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

MFD31 MFD30 MFD29 MFD28 MFD27 MFD26 MFD25 MFD24 MFD23 MFD22 MFD21 MFD20 MFD19 MFD18 MFD17 MFD16 

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 

MFD15 MFD14 MFD13 MFD12 MFD11 MFD10 MFD9 MFD8 MFD7 MFD6 MFD5 MFD4 MFD3 MFD2 MFD1 MFD0 

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

 

ᵝ/ᵝ    
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31:0 MFDx  

MFD31ᵝ ԍ RTR Ȃ 

MFD30ᵝ ԍ IDE Ȃ 

MFDx̂x = 0..28̃ ԍ ID Ȃ 

0̔Ҍ῏ ᵝ 

1̔ ҍ  

23.5.5. 0̂ CAN_ERR0̃ 

Ẓ ̔0x1C 

ᵝṿ̔0x0000 0000 

ᵝ ̆ ԅ Ả ӊ Ȃ 

̂32ᵝ̃ Ȃ 

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

REFCNT[7:0] TEFCNT[7:0] 

rw0 rw0 

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

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

rw rw 

 

ᵝ/ᵝ    

31:24 REFCNT[7:0] FD BRSᵝҹ ᵝ  

ᵝ Ả Ҋ Ώҹ0Ȃ 

23:16 TEFCNT[7:0] FD BRSᵝҹ ᵝ  

ᵝ Ả Ҋ Ώҹ0Ȃ 

15:8 RECNT[7:0] CAN ӈ  

7:0 TECNT[7:0] CAN ӈ  

23.5.6. 1̂ CAN_ERR1̃ 

Ẓ ̔0x20 

ᵝṿ̔0x000X 000X 

̂32ᵝ̃ Ȃ 

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

BRFERR BDFERR Ḡ  CRCFERR FMFERR STFFERR Ḡ  ERROVR ERRFSF BORF SYN TWERRIF RWERRIF 

rc rc  rc rc rc  rc_w1 rc_w1 rc_w1 r rc_w1 rc_w1 

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

BRERR BDERR ACKERR CRCERR FMERR STFERR TWERRF RWERRF IDLEF TS ERRSI[1:0] RS BOF ERRSF Ḡ  

rc rc rc rc rc rc r r r r r r rc_w1 rc_w1  
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ᵝ/ᵝ    

31 BRFERR FD BRSᵝҹ ᵝ ᵝ  

0̔  

1̔ ѿҩᵝ ҹ ᵝ̆ ҹ ᵝ 

30 BDFERR FD BRSᵝҹ ᵝ ᵝ  

0̔  

1̔ ѿҩᵝ ҹ ᵝ̆ ҹ ᵝ 

29 Ḡ  Ḡ ᵝṿȂ 

28 CRCFERR FD BRSᵝҹ ᵝ CRC  

0̔  

1̔ ԅѿҩ CRC  

27 FMFERR FD BRSᵝҹ ᵝ  

0̔  

1̔ ԅѿҩ  

26 STFFERR FD BRSᵝҹ ᵝ ᾟ  

0̔  

1̔ ԅѿҩ ᾟ  

25:22 Ḡ  Ḡ ᵝṿȂ 

21 ERROVR ₮ 

ᵝ ѿҩ ᵝ ᵝ ’Ҋ̆ ⌠ԅѿҩ Ȃ  

0̔ ₮ 

1̔ ԅ ₮ 

20 ERRFSF FD BRSᵝҹ ᵝ  

ᵝ Ҋ↓ᵝ ̔ 

CAN_ERR1[31]̔ᵝ  

CAN_ERR1[30]̔ᵝ  

CAN_ERR1[28]̔CRC  

CAN_ERR1[27]̔  

CAN_ERR1[26]̔ ᾟ  

19 BORF  

⌠CAN ҉ ↓ ̆ ᵝ ᵝ̆ CAN ׆ץ

Ȃ 

0̔ Ԋᴆ  

1̔ ԅ ↓Ԋᴆ 

18 SYN  

0̔ ҍCAN  

1̔ҍ CAN  

17 TWERRIF Ҭ  
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ᵝ Ҍᶏ Ȃ 

0̔ Ԋᴆ  

1̔CAN_ERR1 TWERRFᵝ0׆ ҹ1 

16 RWERRIF Ҭ  

ᵝ ₮ Ȃ 

0̔ Ԋᴆ  

1̔CAN_ERR1 RWERRFᵝ׆ 0 ҹ 1 

15 BRERR ᵝ  

ᵝ ₮ Ȃ 

0̔  

1̔ ѿҩᵝ ҹ ᵝ̆ ҹ ᵝ 

14 BDERR ᵝ  

ᵝ ₮ Ȃ 

0̔  

1̔ ѿҩᵝ ҹ ᵝ̆ ҹ ᵝ 

13 ACKERR ACK  

ᵝ ₮ Ȃ 

0̔  

1̔ ԅѿҩ ACK  

12 CRCERR CRC  

ᵝ ₮ Ȃ 

0̔  

1̔ ԅѿҩ CRC  

11 FMERR  

ᵝ ₮ Ȃ 

0̔  

1̔ ԅѿҩ  

10 STFERR ᾟ  

ᵝ ₮ Ȃ 

0̔  

1̔ ԅѿҩ ᾟ  

9 TWERRF  

0̔ Ԋᴆ  

1̔CAN_ERR0 TECNT[7:0]ṿ ԍ ԍ 96 

8 RWERRF  

ᵝ ₮ Ȃ 

0̔ Ԋᴆ  

1̔CAN_ERR0 RECNT[7:0]ṿ ԍ ԍ 96 

7 IDLEF  
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0̔ Ԋᴆ  

1̔ ԍ  

6 TS  

0̔CAN Ҍ ԍ  

1̔CAN ԍ  

5:4 ERRSI[1:0]  

CAN_CTL1 MMODᵝ̆ CAN_CTL0 SWRSTᵝ ᵝ ̆

ᵝᴪ ᵝѿҩCANᵝ ̆ ҹ 0b01ṿȂ 

00̔Һꜚ  

01̔ ꜚ  

1x̔  

3 RS  

0̔CAN Ҍ ԍ  

1̔CAN ԍ  

2 BOF  

0̔ Ԋᴆ  

1̔ ԍ  

1 ERRSF  

ᵝ Ҋ↓ᵝ ̔ 

CAN_ERR1[15]̔ᵝ  

CAN_ERR1[14]̔ᵝ  

CAN_ERR1[13]̔ACK  

CAN_ERR1[12]̔CRC  

CAN_ERR1[11]̔  

CAN_ERR1[10]̔ ᾟ  

0 Ḡ  Ḡ ᵝṿȂ 

23.5.7. Ҭ ᶏ ̂CAN_INTEÑ 

Ẓ ̔0x28 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

MIE31 MIE30 MIE29 MIE28 MIE27 MIE26 MIE25 MIE24 MIE23 MIE22 MIE21 MIE20 MIE19 MIE18 MIE17 MIE16 

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 

MIE15 MIE14 MIE13 MIE12 MIE11 MIE10 MIE9 MIE8 MIE7 MIE6 MIE5 MIE4 MIE3 MIE2 MIE1 MIE0 

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

 

ᵝ/ᵝ    
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31:0 MIEx Ҭ ᶏ  

Rx FIFO ̆ ֓ᵝ ԍ x̂ ̃ Ҭ Ȃ 

Rx FIFOᶏ ̆MIE5⌠ MIE7 ԍ Rx FIFO Ҭ ̆ Ҭ

ᵝҹᵝ x ԍ x̂ ̃Ȃ 

0̔ Ҭ  

1̔ᶏ Ҭ  

23.5.8. ̂CAN_STAT̃ 

Ẓ ̔0x30 

ᵝṿ̔0x0000 0000 

CAN_CTL0 RFENᵝ ̆ ᵝ 1⌠ᵝ 7 ᴪ Ȃ 

̂32ᵝ̃ Ȃ 

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

MS31 MS30 MS29 MS28 MS27 MS26 MS25 MS24 MS23 MS22 MS21 MS20 MS19 MS18 MS17 MS16 

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 

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

MS15 MS14 MS13 MS12 MS11 MS10 MS9 MS8 MS7_RFO MS6_RFW MS5_RFNE MS4_RES MS3_RES MS2_RES MS1_RES MS0_RFC 

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    

31:8 MSx x  

x ̆ Ȃ 

0̔ ⱳ  

1̔ ԅѿ ⱳ  

7 MS7_RFO 7  / Rx FIFO ₮ 

0̔ Rx FIFO ̆ 7 ⱳ  / Rx FIFO

ᶏ ̆Rx FIFO ₮Ȃ 

1̔ Rx FIFO ̆ 7 ԅѿ ⱳ  / Rx 

FIFOᶏ ̆Rx FIFO ԅ ₮Ȃ 

6 MS6_RFW 6  / Rx FIFO  

0̔ Rx FIFO ̆ 6 ⱳ  / Rx FIFO

ᶏ ̆Rx FIFO ԅ Ȃ 

1̔ Rx FIFO ̆ 6 ԅѿ ⱳ  / Rx 

FIFOᶏ ̆Rx FIFO ԅ Ȃ 

5 MS5_RFNE 5  / Rx FIFO  

0̔ Rx FIFO ̆ 5 ⱳ  / Rx FIFO

ᶏ ̆Rx FIFOҹ Ȃ 

1̔ Rx FIFO ̆ 5 ԅѿ ⱳ  / Rx 

FIFOᶏ ̆Rx FIFO Ȃ 
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4 MS4_RES 4  / Ḡ  

ҍMS1_RES ᵌȂ 

3 MS3_RES 3  / Ḡ   

ҍ MS1_RES ᵌȂ 

2 MS2_RES 2  / Ḡ   

ҍMS1_RES ᵌȂ 

1 MS1_RES 1  / Ḡ   

0̔ Rx FIFO ̆ 1 ⱳ  / Rx FIFO

ᶏ ̆ ᵝḠ Ȃ 

1̔ Rx FIFO ̆ 1 ԅѿ ⱳ  / Rx 

FIFOᶏ ̆ ᵝḠ Ȃ 

0 MS0_RFC 0  / Rx FIFOᵝ 

0̔ Rx FIFO ̆ 0 ⱳ  / Rx FIFO

ᶏ ̆Ҍ ᵬ Ȃ 

1̔ Rx FIFO ̆ 0 ԅѿ ⱳ  / Rx 

FIFOᶏ ̆ Rx FIFŎ ᵝ ᾛ Ả ҊΏ῀̆ FIFOȂ 

23.5.9. └ 2̂ CAN_CTL2̃ 

Ẓ ̔0x34 

ᵝṿ̔0x00A0 0000 

Ҭ ԅᵝ 31̆30ӊ ῒזᵝ Ả Ҋ ̆ ױ ῒז Ҋ ᴆ

Ȃ 

Ҭ ᵝ Ҍᴪ CAN_CTL0 Ҭ ᴆ ᵝ SWRSTᵝ ᵝȂ 

̂32β ̃ Ȃ 

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

ERRFSIE BORIE Ḡ  RFFN[3:0] ASD[4:0] RFO RRFRMS 

IDERTR_

RMF 

rw rw  rw rw rw rw rw 

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

ITSRC PREEN Ḡ  ISO EFDIS Ḡ  

rw rw  rw rw  

 

ᵝ/ᵝ    

31 ERRFSIE FD BRSᵝҹ ᵝ Ҭ ᶏ   

0̔ FD BRSᵝҹ ᵝ Ҭ  

1̔ᶏ FD BRSᵝҹ ᵝ Ҭ  

30 BORIE Ҭ ᶏ  

0̔ Ҭ  
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1̔ᶏ Ҭ  

29:28 Ḡ  Ḡ ᵝṿȂ 

27:24 RFFN[3:0] Rx FIFO  

23-12. Rx FIFO ᾝ  

RFFN[3:0] 
Rx FIFO

ᾝ  
Rx FIFO   

0000 8 0 - 7 8 - 31 

0001 16 0 - 9 10 - 31 

0002 24 0 - 11 12 - 31 

0003 32 0 - 13 14 - 31 

0004 40 0 - 15 16 - 31 

0005 48 0 - 17 18 - 31 

0006 56 0 ï 19 20 - 31 

0007 64 0 ï 21 22 - 31 

0008 72 0 ï 23 24 - 31 

0009 80 0 ï 25 26 - 31 

000A 88 0 ï 27 28 - 31 

000B 96 0 ï 29 30 - 31 

000C 104 0 ï 31  

ῒ31 - 0 104 ז  

ᵝ ̆ Ҍ ᶏRx FIFO ῤ CAN_CTL0

MSZ[4:0]ᵝ ῤ ̆ ↕ № Ҍ ᵬ Ȃ 

23:19 ASD[4:0] ᴂ ꜚ  

ᵝ ӈԅ ᴂ ꜚӊ╠ ҩCANᵝ Ȃ  

18 RFO  

0̔ᾢ Rx FIFO 

1̔ᾢ  

17 RRFRMS Ữ 

0̔ ⌠ԅCODEҹRANSWER ғID ̆↕֟ ѿҩ

Ȃ 

1̔ ⌠ԅ CODE ҹ RANSWER ғ ID ̆↕ ҩ

ѿ Ữ ̆ Ҍ ꜚ Ȃ 

16 IDERTR_RMF IDE RTR  

ᵝ ӈԅ ҬIDE RTR ҍ ᵝ Ȃ  

0̔ IDE Ҍ׆̆ RTR Ȃ ῏ Ҭ Ȃ 

1̔ IDE RTR ̆ᶏ ῏ Ҭ Ȃ 

15 ITSRC ῤ  

0̔CAN  
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1̔TRIGSEL ₮ CANx_EX_TIME_TICK 

14 PREEN CAN Ҭ ᶏ  

0̔  

1̔ᶏ  

13 Ḡ  Ḡ ᵝṿȂ 

12 ISO ISO CAN FD 

0̔ᶏ ISO CAN FD  

1̔ᶏ ISO CAN FD  

11 EFDIS  

0̔ᶏ  

1̔  

10:0 Ḡ  Ḡ ᵝṿȂ 

23.5.10. CRC ̂CAN_CRCC̃ 

Ẓ ̔0x44 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

Ḡ  ANTM[4:0] 

 r 

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

Ḡ  CRCTC[14:0] 

 r 

 

ᵝ/ᵝ    

31:21 Ḡ  Ḡ ᵝṿȂ 

20:16 ANTM[4:0] CRCTC[14:0]ṿ ῏  

ᵝ ԅ CRCṿҹ CRCTC[14:0] Ȃ 

15 Ḡ  Ḡ ᵝṿȂ 

14:0 CRCTC[14:0] CRC ṿ 

ᵝ CRC ṿȂ  

23.5.11. FIFO̓̀ ̂CAN_RFIFOPUBF̃ 

Ẓ ̔0x48 

ᵝṿ̔0xXXXX XXXX 

ᵝ RAM Ȃ 
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Ҭ ᵝ Ả Ҋ ̆ ױ ῒז Ҋ ᴆ Ȃ 

̂32ᵝ̃ Ȃ 

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

FFD31 FFD30 FFD29 FFD27 FFD27 FFD26 FFD25 FFD24 FFD23 FFD22 FFD21 FFD20 FFD19 FFD18 FFD17 FFD16 

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 

FFD15 FFD14 FFD13 FFD12 FFD11 FFD10 FFD9 FFD8 FFD7 FFD6 FFD5 FFD4 FFD3 FFD2 FFD1 FFD0 

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

 

ᵝ/ᵝ    

31:0 FFDx Rx FIFO  

ᵝ ԍ ᾝ Ҭ ҩᵝ ̆ ᾝ Ҭ Ḡ ᵝ Ȃ 

0̔Ҍ῏ ᵝ 

1̔ ҍ  

23.5.12. FIFO ᾝ ̂CAN_RFIFOIFMÑ 

Ẓ ̔0x4C 

ᵝṿ̔0xXXXX XXXX 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  IDFMN[8:0] 

 r 

 

ᵝ/ᵝ    

31:9 Ḡ  Ḡ ᵝṿȂ 

8:0 IDFMN[8:0] ᾝ  

CAN_STAT MS5_RFNEᵝ ᵝ ̆ ᵝ Ȃ 

ᵝ FIFO ₮Ҭ ҍ ҩ ᾝ Ȃ

ѿҩ ᾝ ̆↕ ᵝ ᾝ Ȃ 

23.5.13. ᵝ ̂CAN_BT̃ 

Ẓ ̔0x50 

ᵝṿ̔0x0100 0000 

Ҭ ᵝ Ả Ҋ ̆ ױ ῒז Ҋ ᴆ Ȃ 

Ҭ ᵝ Ҍᴪ CAN_CTL0 Ҭ ᴆ ᵝ SWRSTᵝ ᵝȂ 
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̂32ᵝ̃ Ȃ 

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

Ḡ  BAUDPSC[9:0] SJW[4:0] 

 rw rw 

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

PTS[5:0] PBS1[4:0] PBS2[4:0] 

rw rwr rw 

 

ᵝ/ᵝ    

31 Ḡ  Ḡ ᵝṿȂ 

30:21 BAUDPSC[9:0] №  

CAN № Ȃ 

№ = BAUDPSC[9:0] + 1 

20:16 SJW[4:0] Ῥ ễ  

Ῥ ễ ᾝ  = SJW[4:0] + 1 

15:10 PTS[5:0] ᴰ  

ᴰ ᾝ  = PTS[5:0] + 1 

9:5 PBS1[4:0] ᵝ ‖ 1 

ᵝ ‖ 1 ᾝ  = PBS1[4:0] + 1 

4:0 PBS2[4:0] ᵝ ‖ 2 

ᵝ ‖ 2 ᾝ  = PBS2[4:0] + 1 

23.5.14. FIFO/ x ̂CAN_RFIFOMPFx̃̂ x=0..31̃ 

Ẓ ̔0x880 + 4 * x 

ᵝṿ̔0xXXXX XXXX 

ᵝԍRAM Ȃ 

֓ Ҭ ᵝ Ả Ҋ ̆ ױ ῒז Ҋ ᴆ Ȃ 

֓ Ҭ ᵝ Ҍᴪ CAN_CTL0 Ҭ ᴆ ᵝ SWRSTᵝ ᵝȂ 

֓ ̂32β ̃ Ȃ 

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

FMFD31 FMFD30 FMFD29 FMFD27 FMFD27 FMFD26 FMFD25 FMFD24 FMFD23 FMFD22 FMFD21 FMFD20 FMFD19 FMFD18 FMFD17 FMFD16 

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 

FMFD15 FMFD14 FMFD13 FMFD12 FMFD11 FMFD10 FMFD9 FMFD8 FMFD7 FMFD6 FMFD5 FMFD4 FMFD3 FMFD2 FMFD1 FMFD0 

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

 

ᵝ/ᵝ    
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31:0 FMFDx FIFO /  

ᵬ ̆ CAN_RMPUBF MFDxᵝȂ 

ᵬ Rx FIFO ̆ CAN_RFIFOPUBF FFDxᵝȂ 

0̔Ҍ῏ ᵝ 

1̔ ҍ  

23.5.15. └ 0̂ CAN_PN_CTL0̃ 

Ẓ ̔0xB00 

ᵝṿ̔0x0000 0100 

Ҭ ԅᵝ 17̆16ӊ ῒזᵝ Ả Ҋ ̆ ױ ῒז Ҋ ᴆ

Ȃ 

̂32ᵝ̃ Ȃ 

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

Ḡ  WTOIE WMIE 

 rw rw 

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

NMM[7:0] Ḡ  DATAFT[1:0] IDFT[1:0] FFT[1:0] 

rw  rw rw rw 

 

ᵝ/ᵝ    

31:18 Ḡ  Ḡ ᵝṿȂ 

17 WTOIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

16 WMIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

15:8 NMM[7:0]  

Ԋᴆ ԍ ̆ ⌠N Ԋᴆ ̆ᴪ֟ ѿҩԊᴆ ₮Ȃ 

00000001̔N = 1 

00000010̔N = 2 

éé 

11111111̔N = 255 

7:6 Ḡ  Ḡ ᵝṿȂ 

5:4 DATAFT[1:0] ҊDATA  

00̔ DATA ҍ ҬDATAᵝ ѿ ̆ ҹ ѿ

ҩDATA  

01̔ DATA ԍ ԍ ҬDATAҊ ṿ ̆ ҹ

ѿҩDATA  
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10̔ DATA ԍ ԍ ҬDATA҉ ṿ ̆ ҹ

ѿҩDATA  

11̔ DATA ԍ ԍ ҬDATAҊ ṿ̆ ғ ԍ

ԍ ҬDATA҉ ṿ ̆ ҹ ѿҩDATA  

3:2 IDFT[1:0] ҊID  

00̔ ID ҍ ҬIDᵝ ѿ ̆ ҹ ѿҩID

 

01̔ ID ԍ ԍ ҬIDҊ ṿ ̆ ҹ ѿҩ

ID  

10̔ ID ԍ ԍ ҬID҉ ṿ ̆ ҹ ѿҩ

ID  

11̔ ID ԍ ԍ ҬIDҊ ṿ ̆ ғ ԍ ԍ

ҬID҉ ṿ ̆ ҹ ѿҩID  

1:0 FFT[1:0] Ҋ  

00̔ ԅDATĂDLC ӊ ῒז  

01̔  

10̔ ԅDATĂDLC ӊ ῒז NMM[7:0]  

11̔ NMM[7:0]  

23.5.16. ̂CAN_PN_TÕ 

Ẓ ̔0xB04 

ᵝṿ̔0x0000 0000 

Ҭ ᵝ Ả Ҋ ̆ ױ ῒז Ҋ ᴆ 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 

WTO[15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 WTO[15:0]  

ṿ CANᵝ 64Ṑ Ȃ ῏ Ȃ 

23.5.17. ̂CAN_PN_STAT̃ 

Ẓ ̔0xB08 
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ᵝṿ̔0x0000 0080 

̂32ᵝ̃ Ȃ 

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

Ḡ  WTOS WMS 

 rc_w1 rc_w1 

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

MMCNT[7:0] MMCNTS Ḡ  

r r  

 

ᵝ/ᵝ    

31:18 Ḡ  Ḡ ᵝṿȂ 

17 WTOS  

0̔ Ԋᴆ 

1̔ ԅ Ԋᴆ 

16 WMS  

0̔ Ԋᴆ 

1̔ ԅ Ԋᴆ 

15:8 MMCNT[7:0] Ҋ  

ᵝ ԅ Ҋ ṿȂ ᵝ ῀

CAN ᵝ̆ ғ ᴆ ᵝ Ȃ 

7 MMCNTS  

ᵝ ᵝ ̆ MMCNT[7:0]ṿ Ȃ 

0̔ MMCNT[7:0]  

1̔ MMCNT[7:0]  

6:0 Ḡ  Ḡ ᵝṿȂ 

23.5.18. 0 ̂CAN_PN_EID0̃ 

Ẓ ̔0xB0C 

ᵝṿ̔0x0000 0000 

Ҭ ᵝ Ả Ҋ ̆ ױ ῒז Ҋ ᴆ Ȃ 

̂32ᵝ̃ Ȃ 

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

Ḡ  EIDE ERTR EID_ELT[28:16] 

 rw rw rw 

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

EID_ELT[15:0] 

rw 
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ᵝ/ᵝ    

31 Ḡ  Ḡ ᵝṿȂ 

30 EIDE Ҋ IDE 

0̔ ‰  

1̔  

29 ERTR Ҋ RTR 

0̔  

1̔  

28:0 EIDF_ELT[28:0] Ҋ ID / IDҊ ṿ 

CAN_PN_CTL0 IDFT[1:0]ᵝ ҹ0 / 1 / 2 ̆ ᵝ ᵬ ID̆

IDFT[1:0]ᵝ ҹ3 ̆ ᵝ ᵬ IDҊ ṿȂ 

ԍ ̆ᶏ 29ᵝȂ 

ԍ ‰ ̆ᶏ ᵝ18⌠28Ȃ 

23.5.19. DLC ̂CAN_PN_EDLC̃ 

Ẓ ̔0xB10 

ᵝṿ̔0x0000 0008 

Ҭ ᵝ Ả Ҋ ̆ ױ ῒז Ҋ ᴆ Ȃ 

̂32ᵝ̃ Ȃ 

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

Ḡ  DLCELT[3:0] 

 rw 

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

Ḡ  DLCEHT[3:0] 

 rw 

 

ᵝ/ᵝ    

31:20 Ḡ  Ḡ ᵝṿȂ 

19:16 DLCELT[3:0] Ҋ DLCҊ ṿ 

15:4 Ḡ  Ḡ ᵝṿȂ 

3:0 DLCEHT[3:0] Ҋ DLC҉ ṿ 

23.5.20. ᵞ 0 ̂CAN_PN_EDL0̃ 

Ẓ ̔0xB14 

ᵝṿ̔0x0000 0000 

Ҭ ᵝ Ả Ҋ ̆ ױ ῒז Ҋ ᴆ Ȃ 
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̂32ᵝ̃ Ȃ 

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

DB0ELT[7:0] DB1ELT[7:0] 

rw rw 

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

DB2ELT[7:0] DB3ELT[7:0] 

rw rw 

 

ᵝ/ᵝ    

31:24 DB0ELT[7:0] Ҋ 0Ҋ ṿ 

DB3ELT[7:0] Ȃ 

23:16 DB1ELT[7:0] Ҋ 1Ҋ ṿ 

DB3ELT[7:0] Ȃ 

15:8 DB2ELT[7:0] Ҋ 2Ҋ ṿ 

DB3ELT[7:0] Ȃ 

7:0 DB3ELT[7:0] Ҋ 3Ҋ ṿ 

CAN_PN_CTL0 DATAFT[1:0]ᵝ ҹ 0 / 1 / 2 ̆ ᵝ ᵬ

DATĂ DATAFT[1:0]ᵝ ҹ 3 ̆ ᵝ ᵬ DATAҊ ṿȂ 

23.5.21. ᵞ 1 ̂CAN_PN_EDL1̃ 

Ẓ ̔0xB18 

ᵝṿ̔0x0000 0000 

Ҭ ᵝ Ả Ҋ ̆ ױ ῒז Ҋ ᴆ Ȃ 

̂32ᵝ̃ Ȃ 

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

DB4ELT[7:0] DB5ELT[7:0] 

rw rw 

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

DB6ELT[7:0] DB7ELT[7:0] 

rw rw 

 

ᵝ/ᵝ    

31:24 DB4ELT[7:0] Ҋ 4Ҋ ṿ 

DB3ELT[7:0] Ȃ 

23:16 DB5ELT[7:0] Ҋ 5Ҋ ṿ 

DB3ELT[7:0] Ȃ 

15:8 DB6ELT[7:0] Ҋ 6Ҋ ṿ 

DB3ELT[7:0] Ȃ 
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7:0 DB7ELT[7:0] Ҋ 7Ҋ ṿ 

DB3ELT[7:0] Ȃ 

23.5.22.  / 1 ̂CAN_PN_IFEID1̃ 

Ẓ ̔0x B1C 

ᵝṿ̔0x0000 0000 

Ҭ ᵝ Ả Ҋ ̆ ױ ῒז Ҋ ᴆ Ȃ 

̂32ᵝ̃ Ȃ 

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

Ḡ  IDEFD RTRFD IDFD_EHT[28:16] 

 rw rw rw 

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

IDFD_EHT[15:0] 

rw 

 

ᵝ/ᵝ    

31 Ḡ  Ḡ ᵝṿȂ 

30 IDEFD Ҋ IDE  

0̔Ҍ῏ ᵝ 

1̔ ҍ  

29 RTRFD Ҋ RTR  

0̔Ҍ῏ ᵝ 

1̔ ҍ  

28:0 IDFD_EHT[28:0] Ҋ ID  / ID҉ ṿ 

ID ̂ CAN_PN_CTL0 IDFT[1:0]ᵝ ҹ0 ̃̔ 

0̔Ҍ῏ ᵝ 

1̔ ҍ  

ID ҉ ṿ̂ IDFT[1:0]ᵝ ҹ3 ̃Ȃ 

Ḡ ̂ IDFT[1:0]ᵝ ҹ1 2 ̃Ȃ 

ԍ ̆ᶏ 29ᵝȂ 

ԍ ‰ ̆ᶏ ᵝ18⌠28Ȃ 

23.5.23. 0  / 0 ̂CAN_PN_DF0EDH0̃ 

Ẓ ̔0xB20 

ᵝṿ̔0x0000 0000 

Ҭ ᵝ Ả Ҋ ̆ ױ ῒז Ҋ ᴆ Ȃ 

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

DB0FD_EHT[7:0] DB1FD_EHT[7:0] 

rw rw 

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

DB2FD_EHT[7:0] DB3FD_EHT[7:0] 

rw rw 

 

ᵝ/ᵝ    

31:24 DB0FD_EHT[7:0] Ҋ 0  / 0 ҉ ṿ 

DB3FD_EHT[7:0] Ȃ 

23:16 DB1FD_EHT[7:0] Ҋ 1  / 1 ҉ ṿ 

DB3FD_EHT[7:0] Ȃ 

15:8 DB2FD_EHT[7:0] Ҋ 2  / 2 ҉ ṿ 

DB3FD_EHT[7:0] Ȃ 

7:0 DB3FD_EHT[7:0] Ҋ 3  / 3 ҉ ṿ 

3 ̂ CAN_PN_CTL0 DATAFT[1:0]ᵝ ҹ0 ̃̔ 

0̔Ҍ῏ ᵝ 

1̔ ҍ  

3 ҉ ṿ̂ DATAFT[1:0]ᵝ ҹ3 ̃Ȃ 

Ḡ ̂ DATAFT[1:0]ᵝ ҹ1 2 ̃Ȃ 

23.5.24. 1  / 1 ̂CAN_PN_DF1EDH1̃ 

Ẓ ̔0xB24 

ᵝṿ̔0x0000 0000 

Ҭ ᵝ Ả Ҋ ̆ ױ ῒז Ҋ ᴆ Ȃ 

̂32ᵝ̃ Ȃ 

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

DB4FD_HTF[7:0] DB5FD_HTF[7:0] 

rw rw 

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

DB6FD_HTF[7:0] DB7FD_HTF[7:0] 

rw rw 

 

ᵝ/ᵝ    

31:24 DB4FD_HTF[7:0] Ҋ 4  / 4 ҉ ṿ 

DB3FD_EHT[7:0] Ȃ 

23:16 DB5FD_HTF[7:0] Ҋ 5  / 5 ҉ ṿ 

DB3FD_EHT[7:0] Ȃ 
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15:8 DB6FD_HTF[7:0] Ҋ 6  / 6 ҉ ṿ 

DB3FD_EHT[7:0] Ȃ 

7:0 DB7FD_HTF[7:0] Ҋ 7  / 7 ҉ ṿ 

DB3FD_EHT[7:0] Ȃ 

23.5.25. x └ Ḥ ̂CAN_PN_RWMxCS̃

̂x=0..3̃ 

Ẓ ̔0xB40 + 16 * x 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  RSRR RIDE RRTR RDLC[3:0] 

 r r r r 

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

Ḡ  

 

 

ᵝ/ᵝ    

31:23 Ḡ  Ḡ ᵝṿȂ 

22 RSRR ⌠ SRRᵝ 

21 RIDE ⌠ IDEᵝ 

0̔ ҹ ‰  

1̔ ҹ  

20 RRTR ⌠ RTRᵝ 

0̔ ҹ  

1̔ ҹ  

19:16 RDLC[3:0] ⌠ DLC  

ᵝ ԅ Ȃ 

15:0 Ḡ  Ḡ ᵝṿȂ 

23.5.26. x ̂CAN_PN_RWMxĨ̂ x=0..3̃ 

Ẓ ̔0xB44 + 16 * x 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  RID[28:16] 
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 r 

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

RID[15:0] 

r 

 

ᵝ/ᵝ    

31:29 Ḡ  Ḡ ᵝṿȂ 

28:0 RID[28:16] ⌠ ID  

ԍ ̆ᶏ 29ᵝ ԍID ỮȂ 

ԍ ‰ ̆ᶏ ᵝ18⌠ᵝ28 ԍID ỮȂ 

23.5.27. x 0 ̂CAN_PN_RWMxD0̃̂x=0..3̃ 

Ẓ ̔0xB48 + 16 * x 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

RDB0[7:0] RDB1[7:0] 

r r 

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

RDB2[7:0] RDB3[7:0] 

r r 

 

ᵝ/ᵝ    

31:24 RDB0[7:0] ⌠ 0 

23:16 RDB1[7:0] ⌠ 1 

15:8 RDB2[7:0] ⌠ 2 

7:0 RDB3[7:0] ⌠ 3 

23.5.28. x 1 ̂CAN_PN_RWMxD1̃̂x=0..3̃ 

Ẓ ̔0xB4C + 16 * x 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

RDB4[7:0] RDB5[7:0] 

r r 

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

RDB6[7:0] RDB7[7:0] 

r r 
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ᵝ/ᵝ    

31:24 RDB4[7:0] ⌠ 4 

23:16 RDB5[7:0] ⌠ 5 

15:8 RDB6[7:0] ⌠ 6 

7:0 RDB7[7:0] ⌠ 7 

23.5.29. FD └ ̂CAN_FDCTL̃ 

Ẓ ̔0xC00 

ᵝṿ̔0x8000 0101 

Ҭᵝ 17:16̆15̆12:8 Ả Ҋ ̆ ױ ῒז Ҋ ᴆ Ȃ 

Ҍᴪ CAN_CTL0 Ҭ ᴆ ᵝ SWRSTᵝ ᵝȂ 

̂32ᵝ̃ Ȃ 

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

BRSEN Ḡ  MDSZ[1:0] 

rw  rw 

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

TDCEN TDCS Ḡ  TDCO[4:0] Ḡ  TDCV[5:0] 

rw rc_w1  rw  r 

 

ᵝ/ᵝ    

31 BRSEN ℗ ᶏ  

0̔Ҍ℗  

1̔ Ҭ BRS ᵝҹ ᵝô1ô̆ᵝ ׆ ℗

⌠ ᾢ Ȃ 

30:18 Ḡ  Ḡ ᵝṿȂ 

17:16 MDSZ[1:0]  

00̔ ҩ 8ҩ  

01̔ ҩ 16ҩ  

10̔ ҩ 32ҩ  

11̔ ҩ 64ҩ  

15 TDCEN ᴰ ễᶏ  

̔ Ҋ ῏ ᴰ ễⱳ Ȃ 

0̔ ᴰ ễ 

1̔ᶏ ᴰ ễ 

14 TDCS ᴰ ễ  

ᵝ ᵝ ̆ ᴰ ₮ ễԅ ễ ̆ ễᴰ ԍᵝ
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Ȃ 

0̔ᴰ ễ ῤ 

1̔ᴰ ₮ ễ  

13 Ḡ  Ḡ ᵝṿȂ 

12:8 TDCO[4:0] ᴰ ễẒ  

֓ᵝ ԍ FD BRSᵝҹ ᵝ ̂SSP̃ ԍ ễ

Ẓ ̆ ễ ᴆ Ḥ CAN_TX׆ CAN_RX׆⌠₮ ⌠

₮ Ȃ 

7:6 Ḡ  Ḡ ᵝṿȂ 

5:0 TDCV[5:0] ᴰ ễṿ 

ᵝ ᴆ ̆ ╠ ᴰ ṿҍᴰ ễẒ ӊ Ȃ 

23.5.30. FDβ ̂CAN_FDBT̃ 

Ẓ ̔0xC04 

ᵝṿ̔0x0000 0000 

Ҭ ᵝ Ả Ҋ ̆ ױ ῒז Ҋ ᴆ Ȃ 

Ҍᴪ CAN_CTL0 Ҭ ᴆ ᵝ SWRSTᵝ ᵝȂ 

̂32ᵝ̃ Ȃ 

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

Ḡ  DBAUDPSC[9:0] Ḡ  DSJW[2:0] 

 rw  rw 

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

Ḡ  DPTS[4:0] Ḡ  DPBS1[2:0] Ḡ  DPBS2[2:0] 

 rw  rw  rw 

 

ᵝ/ᵝ    

31:30 Ḡ  Ḡ ᵝṿȂ 

29:20 DBAUDPSC[9:0] ᵝ №  

CAN ᵝ № Ȃ 

ᵝ № = DBAUDPSC[9:0] + 1 

19 Ḡ  Ḡ ᵝṿȂ 

18:16 DSJW[2:0] ᵝ Ῥ ễ  

Ῥ ễ ᾝ  = DSJW[2:0] + 1 

15 Ḡ  Ḡ ᵝṿȂ 

14:10 DPTS[4:0] ᵝ ᴰ  

ᴰ ᾝ  = DPTS[4:0] 
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9:8 Ḡ  Ḡ ᵝṿȂ 

7:5 DPBS1[2:0] ᵝ ᵝ ‖ 1 

ᵝ ‖ 1 ᾝ  = DPBS1[2:0] + 1 

4:3 Ḡ  Ḡ ᵝṿȂ 

2:0 DPBS2[2:0] ᵝ ᵝ ‖ 2 

ᵝ ‖ 2 ᾝ  = DPBS2[2:0] + 1 

23.5.31. FD CRC ̂CAN_CRCCFD̃ 

Ẓ ̔0xC08 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  ANTM[4:0] Ḡ  CRCTCI[20:16] 

 r  r 

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

CRCTCI[15:0] 

r 

 

ᵝ/ᵝ    

31:29 Ḡ  Ḡ ᵝṿȂ 

28:24 ANTM[4:0] CRCTCI[20:0]ṿ ῏  

ᵝ FD ̆CRCṿҹ CRCTCI[20:0] Ȃ 

23:21 Ḡ  Ḡ ᵝṿȂ 

20:0 CRCTCI[20:0]  / FD CRC ṿ 

ԍCRC_15̆ᶏ ᵝ0⌠ᵝ14̆ῒזᵝҹ0̆ ғ ᵝ ṿҍCAN_CRCC Ҭ

CRCTC[14:0]ṿ Ȃ 

ԍCRC_17̆ᶏ ᵝ0⌠ᵝ16̆ῒזᵝҹ0Ȃ 

ԍCRC_21̆ᶏ 21ᵝȂ 
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24.  

24.1. Ҭᶏ Ώ↓  

24-1. ⱳ ᵝ  

ⱳ ᵝ   

/Ώ(rw) ᴆ ץ ҩᵝ ΏȂ 

(r) ᴆ ҩᵝ Ȃ 

Ώ(w) ᴆ ҩᵝ ΏȂ ᵝ ᵝṿȂ 

/Ώ 1 (rc_w1) ᴆ ץ ᵝ̆ ᵝΏ῀ 1 ץ ҩᵝȂΏ῀ 0 ᵝṿ Ȃ 

/Ώ 0 (rc_w0) ᴆ ץ ᵝ̆ ᵝΏ῀ 0 ץ ҩᵝȂΏ῀ 1 ᵝṿ Ȃ 

(t) ᴆ ץ Ώ 1 ᵝȂΏ῀ 0 ᵝṿ Ȃ 

/Ώ 1

(rt_w1) 
ᴆ ץ ᵝ̆Ώ῀ 1 Ԋᴆ̆ᵖ ᵝṿ Ȃ 

24.2.  

24-2.  

  

 32ᵝ  

 16ᵝ . 

 8ᵝ  

IAP( ῤ )  IAP └ ⱬȂ 

ICP( ) 
ICP ҉ ̆ѿҩᶏ JTAG ̆SWD

ⱴ └ ⱬȂ 

 Ữ Ҭ ֟ ᵝ 

AHB  

APB  

RAZ ҹ 0 

WI Ώ  

RAZ/WI ҹ 0/Ώ  

24.3.  

ԍ ҩMCU ↓ ῒ ̆ ΎȂ 
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25.  

25-1.  

   

1.0 ∆  2023 7 10  

1.1 

1. 17.3 ⱳ ⱴ ̔ 48-pin 32-pin

ҬҌ ᶏ LXTALᵬҹ RTC  

2. 23.3.8 CAN FD ᵬᴰ ễ Ҭ̆ḱ

῏Ὲ ҍ ̆ Ὲ Ȃ 

2023 9 8  

1.2 

1. 9.4.7. ῖ Ҭ ⱴ ̆MFCOM

SPI ᵬ LSB ׆̆ MFCOM_SBUFBYSx

Ҭ 16ᵝ ̆ ⌠ 8ᵝ

ᵞ 8ᵝ ѿҊץ ⌠ Ȃ 

2.ḱ 12.2. Һ Έ Ȃ 

3. ADC\DAC\CMP ῤ ꜚȂ 

2024 1 22  

1.3 

1.ḱ 18.2.5. TIMERx ̂x=1̃

TIMERx_IRMP CI0_RMPᵝ ṿ 11

̆ CKOUT0SEL ҹ CK_OUTȂ 

2. − 3 2. ҉ / ᵝ tRSTTEMPOΐᵣ

̆ ץ Ύҹ‰Ȃ 

3. 3.3.4 ̆ ⱴ SRAM0

̂0KB~16KB̃ Ḡ Ȃ 

4. 1.3 Ữ Ữ ⱴ ̆ ѿҩ

sram ⌠Ҍ Ȃ 

5. 2. └ ̂FMC̃ Ҭḱ ̆

ľ1K ̆ ҹ 2X64ᵝ 64 Ŀ ҹ

ľ1K ̆ ҹ 4X64ᵝ 32 ĿȂ 

6. ḱ 23.3.6. CAN

Ȃ 

7.ḱ 22. ̂CMP̃ ̆ ľ ₮

⌠ I/O Ŀ ҹľ ₮ ₮ ץ

GPIO ⱳ ⌠ I / O ĿȂ 

8. 22 2. Ҭ ḱ ҹ Ȃ 

9. 23.3.10. Ḥ ⱴ῏ԍ CANᵝ

CANCLK ҍ CAN ӊ └῏  

10. Ὲ ̂14-1̃ҬľV30-VtemperatureĿ ҹ

ľVtemperature -V30ĿȂ 

11. MFCOM ῤ ꜚȂ 

12.ḱ Ҭ DMA1 Ȃ 

2024 8 16  

1.4 

1. 2. └ ̂FMC̃ 1 2. 

GD32E502xx ↓ ᴆ Ữ − EEPROM

῏ῤ Ȃ 

2024 11 26  
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2. ḱ 18 8. Ҭ Ҭ

TIMERx_CTL0 CAM=2Ľb10(downcount only)ҹ

TIMERx_CTL0 CAM=2Ľb01(downcount only)Ȃ 

3. 5.3.10. ᵝ / ̂RCU_RSTSCK̃

̆ḱ RCU_RSTSCK bit19 LVDRSTF

̆ noteȂ 

4. 3 1. ̆ POR/PDRȁBOR

׆ VDD ḱ ҹ VDDA  

5. 3.3.2. VDD / VDDA ̆ POR/PDRȁ

BOR ׆ VDD ꜚ⌠ VDDA Ȃ 

1.5 

1. 23.5.13. ᵝ ̂CAN_BT̃ ⱴ

BAUDPSC[9:0] № ṿ ñ № = 

BAUDPSC[9:0] + 1òȂ 

2. 23.5.30. FDᵝ ̂CAN_FDBT̃

ⱴ DBAUDPSC[9:0] № ṿ ñ ᵝ

№ = DBAUDPSC[9:0] + 1òȂ 

3. 23.3.9. ⱴ

ľ Ḡ EFDISᵝҹ 0 ᶏ ץ̆ ᾧ

ᴆ ȂĿȂ 

4.  23.2. Һ  ⱴ CANCLK

ץ CANCLK ľCANCLK ᶏ

└̆ GD32A50x ↓ סּ ΎȂĿȂ 

5. − Һ 64K ῏ ̔− 2 4. 64KB

̆− 2 7. 1ҬҺ ҹ 64k

EFALC[3:0] Ȃ 

6. 9.4.3. ̆ḱ ľ ᵝ

ᶏ ̆ ᵝ ѿҩ҉ ҉

̆ ⱴ Ŀҹľ ᵝ ᶏ

̆ ᵝ ѿҩ҉ ҉ ⱴ

ȂĿ 

7. 14 2. ADC ӈҬ̆− ľ2.7 V Ů VDDA 

Ů5V 

2.7 V Ů VREFP Ů VDDA 

VREFN = VSSAĿ Ȃ 

8. 14.2. Һ ̆− ADCᶫ ̔2.7V⌠

5.5V̆ѿ ҹ 5VȂ 

9.  23.3.10. Ḥ ̆ḱ ῤ

Ȃ 

10. ḱ 3. ᾝ̂PMŨ ̆ 

̂1̃ 3.1 ȁ3.2Һ׃ ̔− ᴍ ῤ ȁ

ҩ ҹңҩ 

̂2̃ 3-1. ̔− SLEEPINGȁVBAKḤ

2025 2 18  
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̕− BPOR̕ VDD Ҭ ⱴ Backup domainȁ

RTCȁBREGȁLXTAL BAP PAD̕ HXTAL ⌠

VDDA ̕PLLs ҹ PLL; 

̂3̃3.3.1.VDD / VDDA ̔VDD ⱴ

ᴍ ȁLXTAL̕VDDA ⱴ HXTALȁPLLs ҹ

PLL; 

̂4̃ ḱ ᴍ ῤ ̔− VBAKȁ

BPOR ῏ῤ ̕ Backup domain ⌠ VDD 

domain Ҭ̕ 

̂5̃3.3.2.1.1V ̔− ᴍ  

̂6̃VDDA ̔ VREF+ / VREF- ҹ VREFP / 

VREFNȂ 

1.6 

1. ḱ 20.3.8. I2CҺ Ҭ BYTENUMҍ

RELOADᵝ ׆ I2C_CTL0 ⌠ I2C_CTL1

ҬȂ 

2. 1 2. GD32E502xx ↓ ᴆ ⱴ

BKP Ȃ 

3. − 3 2. ҉ / ᵝ Ҭ tRSTTEMPOΐᵣ

Ȃ 

4.. 2. └ ̂FMC̃ − ׆ SRAM ꜚ

῏ Ȃ 

5. ḱ 1.4. ῤ ̆− ׆ SRAM ꜚ

῏ Ȃ 

6. 19.3.11. Ḥ ̆ 

ḱ TX ׆ ₮ ҹ Ȃ 

׆ .20.4.4 .7 1̂I2C_SADDR1̃̆

ḱ ADDMSK2[2:0]ᵝ Ȃ 

8. 2.3.2. ҍ ̂ECC̃̆ ⱴ Ԋ

ľ 0xFFFF FFFF FFFF FFFF ̆Ώ

῀ ECC Ҍҹ 0xF̆Ῥ ῒזṿ̆ ҹ

Ҍҹῃ F̆ ץ Ώ῀̆ PGERRȂ

̆Ῥ ᵬȂĿ 

9. 21.4.4. I2S ̆ ⱴ Ԋ ľI2Sұ

ṿ ҹᵞԍ PCLK 1/6ṐץҊ(Ҍ

1/6)ȂĿ 

2025 8 8  

1.7 

1. SPI 21.3.7. CRCⱳ ̆ ⱴ SPI

ѿҺ ׆ ᶏ ̆ᴪ CRC

Ȃ 

2. CAN 23.3.10. Ḥ ̆ 

ḱ Ȃ 

3. I2C 20.4.6. 

̂I2C_TIMEOUT̃ ⱴ ̆20.4.5. 

2026 1 19  
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̂I2C_TIMING̃ ḱ  

SDADELYᵝ ̆SDADEL=0 1 ѿ Ȃ

׆ .20.4.3 0̂I2C_SADDR0̃ ḱ  

ADDRESSᵝ ̆ ⱴ note ̆7bit Ҋ

0xF0 Ȃ 

4. DBG 13.2.3. JTAG ḱ

BSD JTAG TAP ҹMCU JTAG TAPȂ 

5. 19.3.4. USART ľ 3ҩ Ҭ ѿ

ҩ ṿҍῒזңҩҌ ̆Ҍ ᵝ̆

ᵝ̆ Ẽ ᵝ Ả ᵝ̆ ֟

̂NERR̃ȂĿ− ᵝȂ 

6. 19.3.12. ̂ISO7816-3̃ ̆

Ҋ̆ ̂T=0̃ ̆ ╠ ᴪ ῀

ᵝ 2.5ᵝḱ ҹ 2ᵝȂ 

7. 20.4.5. ̂I2C_TIMING̃ ̆ ⱴ

ľ I2C ᶏ ̆ Ҍ ΏĿ Ȃ 

8. SMBusҺ ׆ ̆ ⱴ

̔ľSMBusᵬҹ׆ ̆ ғᶏ PECⱳ

̆ ⌠ STARTḤ ╠

BYTENUM[7:0]ȂĿ 

9. 19.3.10. ұ ̂IrDA SIR̃ ⱳ

̆ ⱴ ̆ᵞⱳ № ̆ ₮

̆ PSC[7:0]

ҹ 16*PSC[7:0]Ȃ 

10. 19.4.6. USART

̂USART_RT̃ ̆ ⱴ ľ 16Ṑ ̆

RT[23:0]Ҍ ҹ 0xFFFFFFĿȂ 

11. 16.1.3. ⱳ ̆ ⱴ ľң

ӊ ῀ 7ҩ ҉ץ IRC40K ĿȂ 

12. 20.3.8. I2CҺ  ∆ ̆ ⱴ

ľBYTENUM[7:0]Ҍ ҹ 0ȂĿȂ 

13. 20.4.2. └ 1̂I2C_CTL1̃ ̆ҹѿ

֓ ᵝ ⱴ ľ STARTᵝ 1 ̆ ᵝҌ

ḱ ̆ᴰ Ҭ ᴆҌ ḱ ᵝȂĿȂ 

14. 2.2. Һ ̆ ⱴľ 64ᵝ

ĿȂ 
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Important Notice  

This document is the property of GigaDevice Semiconductor Inc. and its subsidiaries (the "Company"). This 

document, including any product of the Company described in this document (the ñProductò), is owned by the Company 

according to the laws of the Peopleôs Republic of China and other applicable laws. The Company reserves all rights 

under such laws and no Intellectual Property Rights are transferred (either wholly or partially) or licensed by the 

Company (either expressly or impliedly) herein. The names and brands of third party referred thereto (if any) are the 

property of their respective owner and referred to for identification purposes only.  

To the maximum extent permitted by applicable law, the Company makes no representations or warranties of any 

kind, express or implied, with regard to the merchantability and the fitness for a particular purpose of the Product, nor 

does the Company assume any liability arising out of the application or use of any Product. Any information provided in 

this document is provided only for reference purposes. It is the sole responsibility of the user of this document to 

determine whether the Product is suitable and fit for its applications and products planned, and properly design, program, 

and test the functionality and safety of its applications and products planned using the Product. The Product is designed, 

developed, and/or manufactured for ordinary business, industrial, personal, and/or household applications only, and the 

Product is not designed or intended for use in (i) safety critical applications such as weapons systems, nuclear facilities, 

atomic energy controller, combustion controller, aeronautic or aerospace applications, traffic signal instruments, pollution 

control or hazardous substance management; (ii) life-support systems, other medical equipment or systems (including 

life support equipment and surgical implants); (iii) automotive applications or environments, including but not limited to 

applications for active and passive safety of automobiles (regardless of front market or aftermarket), for example, EPS, 

braking, ADAS (camera/fusion), EMS, TCU, BMS, BSG, TPMS, Airbag, Suspension, DMS, ICMS, Domain, ESC, DCDC, 

e-clutch, advanced-lighting, etc.. Automobile herein means a vehicle propelled by a self-contained motor, engine or the 

like, such as, without limitation, cars, trucks, motorcycles, electric cars, and other transportation devices; and/or (iv) 

other uses where the failure of the device or the Product can reasonably be expected to result in personal injury, death, 

or severe property or environmental damage (collectively "Unintended Uses"). Customers shall take any and all actions 

to ensure the Product meets the applicable laws and regulations. The Company is not liable for, in whole or in part, and 

customers shall hereby release the Company as well as its suppliers and/or distributors from, any claim, damage, or 

other liability arising from or related to all Unintended Uses of the Product. Customers shall indemnify and hold the 

Company, and its officers, employees, subsidiaries, affiliates as well as its suppliers and/or distributors harmless from 

and against all claims, costs, damages, and other liabilities, including claims for personal injury or death, arising from or 

related to any Unintended Uses of the Product.  

Information in this document is provided solely in connection with the Product. The Company reserves the right to 

make changes, corrections, modifications or improvements to this document and the Product described herein at any 

time without notice. The Company shall have no responsibility whatsoever for conflicts or incompatibilities arising from 

future changes to them. Information in this document supersedes and replaces information previously supplied in any 

prior versions of this document. 
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