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1. Ữ  

GD32E23x ↓ ᴆ ԍArm® Cortex®-M23 32ᵝ └ ȂCortex®-M23

Ữ ̆ Ҍ Ữ ̆ ᴪ AHB ҉ Ȃ Ữ

ԅARMv8M ̆ ᾢ ӈ Ữ 4 GB Ữ ̆ᾟ№Ḡ ԅ
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OP-AMP
(1)

 

̔̂ 1ֽ̃GD32E231Kx ↓ Ȃ 

 ̂2̃GD32E225 ↓ Һ ҹ64MHzȂ 

1.3. Ữ  

Ữ ̆ Ữ ̆ I/O ѿҩ 4 GB ӊῤȂ

Cortex®-M23 ̆ ҹ 32 ᵝȂ ̆ҹԅ ᵞҌ

ᴆ ̆ Ữ Cortex®-M23 ᶫ ↕ ᾢ ӈ Ȃ ̆

ѿ № Arm® Cortex®-M23 ȂҊ ԅ GD32E23x ↓ ᴆ
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Ữ ̆ ף ȁSRAMȁ ῒז ᾢ ӈ Ȃ₃Ӎ ҩ № ԅ 1KB

̆ ץ ҩ Ȃ 

1-1. GD32E23x ↓ ᴆ Ữ  

ᾢ ӈ  

 
   

  0xE000 0000 - 0xE00F FFFF Cortex®-M23ῤ  

  0xA000 0000 - 0xDFFF FFFF Ḡ  

RAM  0x60000000 - 0x9FFFFFFF Ḡ  

 

AHB1 
0x5004 0000 - 0x5FFF FFFF Ḡ  

0x5000 0000 - 0x5003 FFFF Ḡ  

AHB2 

0x4800 1800 - 0x4FFF FFFF Ḡ  

0x4800 1400 - 0x4800 17FF GPIOF 

0x4800 1000 - 0x4800 13FF Ḡ  

0x4800 0C00 - 0x4800 0FFF Ḡ  

0x4800 0800 - 0x4800 0BFF GPIOC 

0x4800 0400 - 0x4800 07FF GPIOB 

0x4800 0000 - 0x4800 03FF GPIOA 

AHB1 

0x4002 4400 - 0x47FF FFFF Ḡ  

0x4002 4000 - 0x4002 43FF Ḡ  

0x4002 3400 - 0x4002 3FFF Ḡ  

0x4002 3000 - 0x4002 33FF CRC 

0x4002 2400 - 0x4002 2FFF Ḡ  

0x4002 2000 - 0x4002 23FF FMC 

0x4002 1400 - 0x4002 1FFF Ḡ  

0x4002 1000 - 0x4002 13FF RCU 

0x4002 0400 - 0x4002 0FFF Ḡ  

0x4002 0000 - 0x4002 03FF DMA 

APB2 

0x4001 8000 - 0x4001 FFFF Ḡ  

0x4001 5C00 - 0x4001 7FFF Ḡ  

0x4001 5800 - 0x4001 5BFF DBG 

0x4001 4C00 - 0x4001 57FF Ḡ  

0x4001 4800 - 0x4001 4BFF TIMER16 

0x4001 4400 - 0x4001 47FF TIMER15 

0x4001 4000 - 0x4001 43FF TIMER14 

0x4001 3C00 - 0x4001 3FFF Ḡ  

0x4001 3800 - 0x4001 3BFF USART0 

0x4001 3400 - 0x4001 37FF Ḡ  

0x4001 3000 - 0x4001 33FF SPI0/I2S0 

0x4001 2C00 - 0x4001 2FFF TIMER0 

0x4001 2800 - 0x4001 2BFF Ḡ  

0x4001 2400 - 0x4001 27FF ADC 

0x4001 0800 - 0x4001 23FF Ḡ  
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ᾢ ӈ  

 
   

0x4001 0400 - 0x4001 07FF EXTI 

0x4001 0000 - 0x4001 03FF SYSCFG + CMP 

APB1 

0x4000 CC00 - 0x4000 FFFF Ḡ  

0x4000 C800 - 0x4000 CBFF Ḡ  

0x4000 C400 - 0x4000 C7FF Ḡ  

0x4000 C000 - 0x4000 C3FF Ḡ  

0x4000 8000 - 0x4000 BFFF Ḡ  

0x4000 7C00 - 0x4000 7FFF Ḡ  

0x4000 7800 - 0x4000 7BFF Ḡ  

0x4000 7400 - 0x4000 77FF Ḡ  

0x4000 7000 - 0x4000 73FF PMU 

0x4000 6400 - 0x4000 6FFF Ḡ  

0x4000 6000 - 0x4000 63FF Ḡ  

0x4000 5C00 - 0x4000 5FFF Ḡ  

0x4000 5800 - 0x4000 5BFF I2C1 

0x4000 5400 - 0x4000 57FF I2C0 

0x4000 4800 - 0x4000 53FF Ḡ  

0x4000 4400 - 0x4000 47FF USART1 

0x4000 4000 - 0x4000 43FF Ḡ  

0x4000 3C00 - 0x4000 3FFF Ḡ  

0x4000 3800 - 0x4000 3BFF SPI1 

0x4000 3400 - 0x4000 37FF Ḡ  

0x4000 3000 - 0x4000 33FF FWDGT 

0x4000 2C00 - 0x4000 2FFF WWDGT 

0x4000 2800 - 0x4000 2BFF RTC 

0x4000 2400 - 0x4000 27FF Ḡ  

0x4000 2000 - 0x4000 23FF TIMER13 

0x4000 1400 - 0x4000 1FFF Ḡ  

0x4000 1000 - 0x4000 13FF TIMER5 

0x4000 0800 - 0x4000 0FFF Ḡ  

0x4000 0400 - 0x4000 07FF TIMER2 

0x4000 0000 - 0x4000 03FF Ḡ  

SRAM  
0x2000 4000 - 0x3FFF FFFF Ḡ  

0x2000 0000 - 0x2000 3FFF SRAM 

ף   

0x1FFF F810 - 0x1FFF FFFF Ḡ  

0x1FFF F800 - 0x1FFF F80F  

0x1FFF EC00 - 0x1FFF F7FF Ữ  

0x0802 0000 - 0x1FFF EBFF Ḡ  

0x0800 0000 - 0x0801 FFFF Һ Flash Ữ  

0x0002 0000 - 0x07FF FFFF Ḡ  
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ᾢ ӈ  

 
   

0x0000 0000 - 0x0001 FFFF ҍ Flash Ữ ≢  

1.3.1. ҉SRAMỮ  

GD32E23x ↓ └ 16KB ҉SRAM̆ ҹ0x2000 0000̆ ȁ

(16 ) (32 ) Ȃ Ữ Ẽ Ȃ ץ

( 2.3.9 ) SRAM_PARITY_CHECKᵝ Ẽ ⱳ Ȃ

̆ ̆֟ ѿҩNMIҬ ȂSRAM Ẽ

2(SYSCFG_CFG2) ӊ Ҭ Ȃ 2(SYSCFG_CFG2)

SRAM_PARITY_ERROR_LOCKᵝ 1̆ ⌠ 0/ 14/ 15/

16 break ῀ Ȃ 

SRAM ҹ36ᵝ̆ 32ᵝ 4ᵝ Ẽ ( 1ᵝ)ᵝȂ Ώ῀ ̆ Ẽ

ᵝ Ữ⌠SRAMȂ ̆ Ẽ ᵝᴪ SRAM ₮ Ῥ ѿ Ȃ

₮ Ẽ ᵝ ҍ ₮ Ẽ ᵝ(Ώ῀ Ữ Ẽ ᵝ) Ȃ

Ҍױ ̆↕ Ẽ Ȃ 

̔ ԅSRAM Ẽ ̆ ᴆ ף ∆ ҩSRAM Ữ ץ̆

ᾧ ∆ ᵝ ̆ ⌠ Ẽ Ȃ 

1.3.2. ҉  

↓ └ ᶫ 128KB Һ Ȃ ҉ 128KB Һ Ữ 3KB

ԍ Ữ (boot loader) Ḥ Ȃ 

ȁ (16 ) (32 )̕Ώ ̂ ̃ (32 ) (64

)Ȃ ҉ ѿ ץ ̆ ҩҺ ̂ Ḥ ̃Ӟ ץ Ȃ 

1.4.  

GD32E23x ↓ └ ᶫԅ҈ ̆ ץ BOOT1_n ᵝ(

2.3.9 ) BOOT0 ȂBOOT0 ṿ ᵝ 4 ҩ

҉ Ȃ ̆ ҉ ᵝ ᵝ

BOOT1_nᵝ BOOT0 ṿȂҊ ԅ Ḥ Ȃ 

1-2.  

 
ꜚ  

Boot1 Boot0 

ҺFLASH Ữ  x 0 

Ữ  0 1 

҉SRAM 1 1 

1. Boot1ṿҍBOOT1_nṿ  
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҉ ↓ ᵝ ̆Arm® Cortex®-M23 ᾢ0׆x0000 0000 ṿ̆Ῥ׆

0x0000 0004 ף ̆ ׆ ף Ȃ 

̆ ҉ Һ ̂ ԍ0x0800 0000 Ữ ̃ Ữ ̂

ԍ0x1FFF EC00 Ữ ̃ᴪ ⌠ ̆ 0x0000 0000׆ Ȃ

҉SRAM̂ ԍ0x2000 0000 Ữ ̃ ҹ ̆ ∆ ף

Ҭ ḱ NVIC Ẓ ⌠SRAMҬȂ 

ῤ ᵝԍ Ữ Ҭ̆ ҉ Һ Ȃ ⱴ

ץ ֓ ̆ datasheet Ȃ 
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1.5.  (SYSCFG) 

SYSCFG ̔0x4001 0000 

1.5.1.  0 (SYSCFG_CFG0) 

Ẓ ̔0x00 

ᵝṿ̔0x0000 000X ( BOOT0 BOOT1_n ṿ̆X

BOOT_MODE[1:0] ҹᴋ ṿ) 

̂32ᵝ̃  

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

Ḡ  

PB9_HC

CE 

Ḡ  

 rw  

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

Ḡ  

TIMER16

_ 

DMA_RM

P 

TIMER15

_ 

DMA_RM

P 

USART0 

_RX_ 

DMA_RM

P 

USART0 

_TX_ 

DMA_RM

P 

ADC_ 

DMA_RM

P 

Ḡ  
PA11_PA

12_RMP 
Ḡ  BOOT_MODE[1:0] 

 rw rw rw rw rw  rw  r 

 

ᵝ/ᵝ     

31:20 Ḡ  Ḡ ᵝṿ 

19 PB9_HCCE PB9 ⱬᶏ  

ᵝҹ1 ̆PB9 ץ └ ᾣԋ Ȃ 

0̔PB9 ⱬ῏  

1̔PB9 ⱬ ̆ └  

18:13 Ḡ  Ḡ ᵝṿ 

12 TIMER16_DMA_RM

P 

TIMER 16 DMA ᶏ  

0̔Ҍ  (TIMER16_CH0 TIMER16_UP DMA DMA 0) 

1̔  (TIMER16_CH0 TIMER16_UP DMA DMA 1) 

11 TIMER15_DMA_RM

P 

TIMER 15 DMA ᶏ  

0̔Ҍ  (TIMER15_CH0 TIMER15_UP DMA DMA 2) 

1̔  (TIMER15_CH0 TIMER15_UP DMA DMA 3) 

10 USART0_RX_DMA_

RMP 

USART0_RX DMA ᶏ  

0̔Ҍ  (USART0_RX DMA DMA 2) 

1̔  (USART0_RX DMA DMA 4) 

9 USART0_TX_DMA_

RMP 

USART0_TX DMA ᶏ  

0̔Ҍ  (USART0_TX DMA DMA 1) 

1̔  (USART0_TX DMA DMA 3) 
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8 ADC_DMA_RMP ADC DMA ᶏ  

0̔Ҍ  (ADC DMA DMA 0) 

1̔  (ADC DMA DMA 1) 

7:5 Ḡ  Ḡ ᵝṿ 

4 PA11_PA12_RMP PA11/PA12 ᵝ └ᵝ̂28ȁ24 20pin ̃ 

ᵝ ᴆ Ȃ └PA9/10 PA11/12 ҉ Ȃ 

0̔Ҍ ̂PA9/10 ҉̃ 

1̔ ̂PA11/12 Ҍ PA9/10̃ 

3:2 Ḡ  Ḡ ᵝṿ 

1:0 BOOT_MODE[1:0] ( 1.4 ) 

bit0 ⌠BOOT0 ̕bit1 ṿҍBOOT1_n ṿ  

x0̔׆ ҉ Һ ꜚ 

׆01̔ ҉ Ữ ꜚ 

׆11̔ ҉SRAM ꜚ 

1.5.2. EXTI 0 (SYSCFG_EXTISS0) 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

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

Ḡ  

 

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

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

rw rw rw rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:12 EXTI3_SS[3:0] EXTI 3  

X000̔PA3  

X001̔PB3  

X010̔Ḡ  

X011̔Ḡ  

X100̔Ḡ  

X101̔Ḡ  

X110̔Ḡ  

X111̔Ḡ  

11:8 EXTI2_SS[3:0] EXTI 2  
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X000̔PA2  

X001̔PB2  

X010̔Ḡ  

X011̔Ḡ  

X100̔Ḡ  

X101̔Ḡ  

X110̔Ḡ  

X111̔Ḡ  

7:4 EXTI1_SS[3:0] EXTI 1  

X000̔PA1  

X001̔PB1  

X010̔Ḡ  

X011̔Ḡ  

X100̔Ḡ  

X101̔PF1  

X110̔Ḡ  

X111̔Ḡ  

3:0 EXTI0_SS[3:0] EXTI 0  

X000̔PA0  

X001̔PB0  

X010̔Ḡ  

X011̔Ḡ  

X100̔Ḡ  

X101̔PF0  

X110̔Ḡ  

X111̔Ḡ  

1.5.3. EXTI 1 (SYSCFG_EXTISS1) 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

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

Ḡ  

 

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

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

rw rw rw rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 
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15:12 EXTI7_SS[3:0] EXTI 7  

X000̔PA7  

X001̔PB7  

X010̔Ḡ  

X011̔Ḡ  

X100̔Ḡ  

X101̔PF7  

X110̔Ḡ  

X111̔Ḡ  

11:8 EXTI6_SS[3:0] EXTI 6  

X000̔PA6  

X001̔PB6  

X010̔Ḡ  

X011̔Ḡ  

X100̔Ḡ  

X101̔PF6  

X110̔Ḡ  

X111̔Ḡ  

7:4 EXTI5_SS[3:0] EXTI 5  

X000̔PA5  

X001̔PB5  

X010̔Ḡ  

X011̔Ḡ  

X100̔Ḡ  

X101̔Ḡ  

X110̔Ḡ  

X111̔Ḡ  

3:0 EXTI4_SS[3:0] EXTI 4  

X000̔PA4  

X001̔PB4  

X010̔Ḡ  

X011̔Ḡ  

X100̔Ḡ  

X101̔Ḡ  

X110̔Ḡ  

X111̔Ḡ  

1.5.4. EXTI 2 (SYSCFG_EXTISS2) 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 
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̂32ᵝ̃  

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

Ḡ  

 

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

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

rw rw rw rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:12 EXTI11_SS[3:0] EXTI 11  

X000̔PA11  

X001̔PB11  

X010̔Ḡ  

X011̔Ḡ  

X100̔Ḡ  

X101̔Ḡ  

X110̔Ḡ  

X111̔Ḡ  

11:8 EXTI10_SS[3:0] EXTI 10  

X000̔PA10  

X001̔PB10  

X010̔Ḡ  

X011̔Ḡ  

X100̔Ḡ  

X101̔Ḡ  

X110̔Ḡ  

X111̔Ḡ  

7:4 EXTI9_SS[3:0] EXTI 9  

X000̔PA9  

X001̔PB9  

X010̔Ḡ  

X011̔Ḡ  

X100̔Ḡ  

X101̔Ḡ  

X110̔Ḡ  

X111̔Ḡ  

3:0 EXTI8_SS[3:0] EXTI 8  

X000̔PA8  

X001̔PB8  

X010̔Ḡ  
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X011̔Ḡ  

X100̔Ḡ  

X101̔Ḡ  

X110̔Ḡ  

X111̔Ḡ  

1.5.5. EXTI 3 (SYSCFG_EXTISS3) 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

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

Ḡ  

 

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

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

rw rw rw rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:12 EXTI15_SS[3:0] EXTI 15  

X000̔PA15  

X001̔PB15  

X010̔PC15  

X011̔Ḡ  

X100̔Ḡ  

X101̔Ḡ  

X110̔Ḡ  

X111̔Ḡ  

11:8 EXTI14_SS[3:0] EXTI 14  

X000̔PA14  

X001̔PB14  

X010̔PC14  

X011̔Ḡ  

X100̔Ḡ  

X101̔Ḡ  

X110̔Ḡ  

X111̔Ḡ  

7:4 EXTI13_SS[3:0] EXTI 13  

X000̔PA13  

X001̔PB13  
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X010̔PC13  

X011̔Ḡ  

X100̔Ḡ  

X101̔Ḡ  

X110̔Ḡ  

X111̔Ḡ  

3:0 EXTI12_SS[3:0] EXTI 12  

X000̔PA12  

X001̔PB12  

X010̔Ḡ  

X011̔Ḡ  

X100̔Ḡ  

X101̔Ḡ  

X110̔Ḡ  

X111̔Ḡ  

1.5.6. 2 (SYSCFG_CFG2) 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

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

Ḡ  

 

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

Ḡ  
SRAM_P

CEF 
Ḡ  

LVD_ 

LOCK 

SRAM_ 

PARITY_ 

ERROR_ 

LOCK 

LOCK 

UP_ 

LOCK 

 rc_w1  rw rw rw 

 

ᵝ/ᵝ    

31:9 Ḡ  Ḡ ᵝṿ 

8 SRAM_PCEF SRAM Ẽ  

SRAM Ẽ ̆ ᵝ ᴆ 1Ȃ ᵝ ᴆΏ1 Ȃ 

0̔ ⌠SRAM Ẽ  

1̔ ⌠SRAM Ẽ  

7:3 Ḡ  Ḡ ᵝṿ 

2 LVD_LOCK LVD  

ᵝ ᴆ 1̆ ᵝ Ȃ 

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

LVDT[2:0] ץ  
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1̔LVDҬ ҍTIMER0/14/15/16 break ῀ ȂPMU_CTL LVDEN

LVDT[2:0]ֽֽ  

1 SRAM_PARITY_ 

ERROR_LOCK 

SRAM Ẽ  

ᵝ ᴆ 1̆ ᵝ Ȃ 

0̔SRAM Ẽ TIMER0/14/15/16׆ break ῀  

1̔SRAM Ẽ ҍTIMER0/14/15/16 break ῀  

0 LOCKUP_LOCK Cortex®-M23 LOCKUP ₮  

ᵝ ᴆ 1̆ ᵝ Ȃ 

0̔Cortex®-M23 LOCKUP TIMER0/14/15/16׆₮ break ῀  

1̔Cortex®-M23 LOCKUP ₮ҍTIMER0/14/15/16 break ῀  

1.5.7. IRQ  (SYSCFG_CPU_IRQ_LAT) 

Ẓ : 0x100 

ᵝṿ: 0x0000 0000 

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

Ḡ  

 

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

Ḡ  IRQ_LATENCY 

 rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿ 

7:0 IRQ_LATENCY[7:0] IRQ_LATENCY NVICҬ Ҭ ҍ AHB-Lite ҉ ₮ Ҭ

ӊ Ȃ 

IRQ_LATENCY ҹ 0̆↕ Ҭ Ҭ Ȃ 

ԍ ṿ̆Cortex®-M23 Ḡ NVICҬ Ҭ Ҭ

ӊ IRQ_LATENCY + 1ҩ hclk Ȃ 

1.6.  

Ҭ Ữ Ḥ 96ᵝ ѿ IDȂ Ữ ҉ Ḥ

ҬȂ96ᵝ ѿ ID ԍ ѿ Ȃ ץ ᵬ ↓ ̆ ῃ ѿ №̆

Ȃ  

1.6.1. Ữ Ḥ  

̔0x1FFF F7E0 
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ṿ ̆Ҍ ḱ Ȃ 

̂32ᵝ̃  

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

SRAM_DENSITY[15:0] 

r 

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

FLASH_DENSITY[15:0] 

r 

 

ᵝ/ᵝ    

31:16 SRAM_DENSITY 

[15:0] 

SRAM Ữ  

ṿ ҉SRAM Ữ Kbytesҹץ̆ ᵝ 

ᶛ ̔0x0008 8KbytesȂ 

15:0 FLASH_DENSITY 

[15:0] 

Flash Ữ  

ṿ ҉Flash Kbytesҹץ̆ ᵝ  

ᶛ ̔0x0020 32KbytesȂ 

1.6.2. ѿID (96ᵝ/β ) 

̔0x1FFF F7AC 

ṿ ̆Ҍ ḱ Ȃ 

̂32ᵝ̃  

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

UNIQUE_ID[31:16] 

r 

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

UNIQUE_ID[15:0] 

r 

 

ᵝ/ᵝ    

31:0 UNIQUE_ID[31:0] ѿ ID 

 

̔0x1FFF F7B0 

ṿ ̆Ҍ ḱ Ȃ 

̂32ᵝ̃  

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

UNIQUE_ID[63:48] 

r 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
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UNIQUE_ID[47:32] 

r 

 

ᵝ/ᵝ    

31:0 UNIQUE_ID[63:32] ѿ ID 

 

̔0x1FFF F7B4 

ṿ ̆Ҍ ḱ Ȃ 

̂32ᵝ̃  

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

UNIQUE_ID[95:80] 

r 

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

UNIQUE_ID[79:64] 

r 

 

ᵝ/ᵝ    

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

 ׃ .2.1

└ ̂FMC̃̆ ᶫԅ ҉ ⱳ Ȃ׆ 128K ̆CPU

פ ѿ ȂFMCӞ ᶫԅ ȁ ץ 32ᵝ 64ᵝ

ᵬȂ 

2.2. Һ  

ԍ GD32E23x ↓̔ 

Â 128KB ҉ ԍ Ữ פ ̕ 

Â ╠128KB ῤ̆CPU פ 0~2ҩ ̕ 

Â ‖ ԍ ᵬ ̕ 

Â 3KB Ḥ ̕ 

Â 16 ԍ ̕ 

Â ҹ1KB̕ 

Â 32ᵝ 64ᵝ ̆ ̕ 

Â Ḡ ⱳ ̆ ף ῀̕ 

Â Ḡ ⱳ ̆ ᵬ̕ 

2.3. ⱳ  

2.3.1.  

Ữ ѿҩ 128KB Һ ( 128 1KB № ) ѿҩ3KB

ԍ Ḥ ȂҺ Ữ 128 ץ Ȃ Ữ

 2-1. Ȃ 

 2-1.  

   ( ) 

Һ  

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

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

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

. 

. 

. 

. 

. 

. 

. 

. 

. 

Page 127 0x0801 FC00 - 0x0801 FFFF 1KB 

Ḥ   0x1FFF EC00 - 0x1FFF F7FF 3KB 

  0x1FFF F800 - 0x1FFF F80F 16B 
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ѿ  OTP  0x1FFF_7000~0x1FFF_73FF 1KB 

: Ḥ Ữԅ (boot loader)̆Ҍ Ȃ 

2.3.2. ᵬ 

Ἕץ Ữ ѿ Ȃ פ ᶏץ CPU AHB 

BUS Ȃ 

ⱴ̔ 

AHB FMC_WS ҬWSCNTᵝȂWSCNTᵝ ҍAHB ӊ

῏  2-2. WSCNTβ ҍAHB ӊ ῏ Ȃ 

 2-2. WSCNTβ ҍAHB ӊ ῏  

AHB  WSCNT  

<= 24MHz 0̂ ⱴ0ҩ ̃ 

<= 48MHz 1̂ ⱴ1ҩ ̃ 

<= 72MHz 2̂ ⱴ2ҩ ̃ 

ᵝ̆AHB ҹ8MHz̆WSCNT ṿҹ0Ȃ 

̔ 

1. AHB ̆ ᾢ̆  2-2. WSCNTβ ҍAHB ӊ

῏ ̆ AHB WSCNTᵝ Ȃ AHB ⌠ Ȃ

WSCNTᵝ ӊ╠ AHB Ҍ Ȃ 

2. ᵞAHB ̆ ᾢ̆ ᵞ AHB ̆  2-2. WSCNT

ᵝ ҍAHB ӊ ῏ ̆ AHB WSCNTᵝ Ȃ ᵞAHB

ӊ╠ WSCNTᵝ Ҍ Ȃ 

ԍ ⱴԅ ̆ ᵞ̂ 72MHz ⱴңҩ ̃Ȃҹԅⱴ ᵬ̆

⌠ѿ֓ⱳ Ȃ 

╠ ‖ ̔ 

╠ ‖ ᶏ Ȃ Ữ ᵬ̆ ѿҩ64ᵝ Ữ

╠ ‖ ҬȂ ѿҩ ᵬ C̆PU 32ᵝ 16ᵝ Ȃ ץ ף ’Ҋ̆Ҋѿҩ

׆ ╠ ‖ Ҭ ⌠ Ҍ ׆ Ữ Ȃ 

‖  

FMC_WS ҬPFENᵝ ᵝ ‖ ᶏ Ȃ ף ’Ҋ̆ CPU

╠ ‖ Ҭ ̂64ᵝ̃ ̆32ᵝ ᵬ ңҩ ̆16ᵝ ᵬ 4ҩ Ȃ

’Ҋ̆ Ữ Ҋѿҩ ⌠ ‖ Ȃ CPU ╠

‖ Ҋѿҩ ̆ ‖ ҬȂ 
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2.3.3. FMC_CTL  

ᵝ F̆MC_CTL Ҍ ץ Ώ ̂OBRLDᵝ ̆ ᵝ ԍ ⱴ

̃ ғFMC_CTL Ҭ LKᵝ ҹ1Ȃѿҩ FMC_KEY ң Ώ ᵬ

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

Ώ ᵬ F̆MC_CTL LKᵝ ᴆ 0Ȃ ץ ᴆ FMC_CTL LK

ᵝҹ1Ῥ FMC_CTL Ȃᴋᵥ FMC_KEY ᵬ ᴪ LKᵝ ׆1̆

FMC_CTL ̆ ғ ѿҩ Ȃ 

FMC_CTL OBPGᵝ OBERᵝ ץ FMC_OBKEY Ȃ ↓

FMC_OBKEY ᾢ Ώ῀0x45670123 0xCDEF89AB̆ FMC_CTL

OBWENᵝ 1Ȃ ᴆ ץ FMC_CTL OBWENᵝ 0 FMC_CTL OBPGᵝ OBER

ᵝȂ 

2.3.4.  

FMC ⱳ ѿҩҺ Ữ ῤ ∆ ҹ Ȃ ѿ ץ Ҍ̆

ῒז ῤ ȂFMC ᵬ Ҋ̔ 

Â ḠFMC_CTL Ҍ ԍ ̕ 

Â FMC_STAT BUSYᵝ Ḡ Ữ Ҭ ᵬ̆ BUSYᵝ

ҹ0Ȃ ↕ ᵬ ̕ 

Â Ώ ⌠FMC_ADDR ̕ 

Â Ώ FMC_CTL⌠פ PERᵝ̕ 

Â FMC_CTL STARTᵝ 1  FMC̕⌠פ

Â FMC_STAT BUSYᵝ ∞ פ ̆ ↕

BUSYᵝҹ0̕ 

Â ̆ ᶏץ ῤ Ȃ 

ⱳ ̆FMC_STAT ENDFᵝ ᴪ 1̆ ғ FMC_CTL

ENDIEᵝӊ╠ 1̆ ӇFMC ѿҩҬ Ȃ ̆ѿ Ḡ

Ȃ ↕ פ ̆ ᴆ └Ȃ ѿ

̆ / Ḡ ᵬ ᴪ Ȃ FMC_CTL ERRIEᵝ 1̆

FMC ѿ ᵬ Ҭ Ȃ ᴆ ץ FMC_STAT PGERRᵝ Ҭ

’ȂFMC_STAT ENDFᵝ ᵬ Ȃ  2-1. ᵬ

ԅ ᵬ ̔ 
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 2-1. ᵬ  

Set  the FMC_ADDR, 

PER bit

Is the LK bit 0

Send the command to 

FMC by setting 

START bit

Start

Yes

No
Unlock the FMC_CTL

Is the BUSY bit 0

Yes

No

Is the BUSY bit 0

Yes

No

Finish

 

2.3.5.  

FMC ᶫԅ ⱳ ∆ץ Һ ῤ Ȃ ᵬ ΐᵣ

Ҋ̔  

Â ḠFMC_CTL Ҍ ԍ ̕ 

Â FMC_STAT BUSYᵝ Ḡ Ữ Ҭ ᵬ̆ BUSYᵝ

ҹ0Ȃ ↕ ᵬ ̕ 

Â Ώ FMC_CTL⌠פ MERᵝ̂ 1̃̕ 

Â FMC_CTL STARTᵝ 1  FMC̕⌠פ

Â FMC_STAT BUSYᵝ ∞ פ ̆ ↕

BUSYᵝҹ0̕ 

Â ̆ ᶏץ AHB BUS ῤ Ȃ 

ⱳ F̆MC_STAT ENDFᵝ ᴪ 1̆ ғ FMC_CTL

ENDIEᵝӊ╠ 1̆ ӇFMC ѿҩҬ Ȃ ԍ ᵝҹ
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0xFFFF FFFF̆ ץ SRAMҬ ᶏ ΐ FMC

ᵬȂFMC_STAT ENDFᵝ ᵬ Ȃ̂ ᵬ

0x0800 0000̃Ȃ  2-2. ᵬ ԅ ᵬ ̔ 

 2-2. ᵬ  

Set the MER bit

Is the LK bit 0

Send the command to 

FMC by setting 

START bit

Start

Yes

No
Unlock the FMC_CTL

Is the BUSY bit 0

Yes

No

Is the BUSY bit 0

Yes

No

Finish

 

2.3.6. Һ Ữ  

FMC ᶫԅѿҩAHB BUS 32ᵝ /16ᵝ ⱳ ̆ ḱ Һ Ữ ῤ Ȃ

҉̆ FMC_WS ҬPGWᵝ 32ᵝ 64ᵝ ⌠ Ữ ȂץҊ

ԅ ᵬ ̔ 

Â ḠFMC_CTL Ҍ ԍ ̕ 

Â FMC_STAT BUSYᵝ Ḡ Ữ Ҭ ᵬ̆ BUSYᵝ

ҹ0Ȃ ↕ ᵬ ̕ 

Â ̆ PGWᵝ̕ 

Â Ώ FMC_CTL⌠פ PGᵝ̕ 
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Â AHB BUSΏѿҩ ⌠ ̂0x08XX XXXX̃̕ 

AHB BUSΏ ѿҩ32ᵝ ғPGWᵝ 0̂ 32ᵝ Ữ ̃̆ AHB BUS

Ώѿ ⌠ Ữ Ȃ Ȃ 

AHB BUSΏ ѿҩ32ᵝ ғPGWᵝ 1̂ 64ᵝ Ữ ̃̆ AHB BUS

Ώң ѿҩ64ᵝ ̆ Ῥ ⌠ Ữ Ȃ Ȃ 

AHB BUSΏ ѿҩ16ᵝ ғPGWᵝ 0̂ 32ᵝ Ữ ̃̆ AHB BUS

Ώң ѿҩ32ᵝ ̆ Ῥ ⌠ Ữ Ȃ Ȃ 

AHB BUSΏ ѿҩ16ᵝ ғPGWᵝ 1̂ 64ᵝ Ữ ̃̆ AHB BUS

Ώ ѿҩ64ᵝ ̆ Ῥ ⌠ Ữ Ȃ Ȃ 

ҹԅ⁞ ̆Ẋ AHB BUS 32ᵝ ̆ ↕ PGWᵝ

1̆ ↕ PGWᵝ Ȃ 

Â FMC_STAT BUSYᵝ ∞ פ ̆ ↕

BUSYᵝҹ0̕ 

Â ̆ ᶏץ AHB BUS Ữ ⱳȂ 

Һ Ữ ⱳ ̆FMC_STAT ENDF ᵝ ᴪ 1̆ ғ FMC_CTL

ENDIE ᵝӊ╠ 1̆ Ӈ FMC ѿҩҬ Ȃ /

ᵬӊ╠ ̆ ̆PGERRᵝ

1̆ ҉ ᵬ ᶏ ῤ ҹ 0x0Ȃ ҩ Ҋ ╠ ѿ Ȃ

ѿ ̆ / Ḡ ᵬ ᴪ Ȃ FMC_CTL ERRIEᵝ

1 F̆MC ѿ ᵬ Ҭ Ȃ ᴆ ץ FMC_STAT PGERRᵝ

Ҭ ’ȂFMC_STAT ENDFᵝ ᵬ Ȃ 

Ҋץ ’Ҭ̆FMC_STAT PGAERRᵝ ᵝȂ 

͠ AHB BUS ̂ 32ᵝ 16ᵝ ̃Ȃ 

͠ AHB BUS ҍӊ╠Ҍѿ ȂҌᾛ 32ᵝ 16ᵝ ᶏ Ȃ 

͠ AHB BUS Ҍ Ȃ AHB BUS 32ᵝ ғPGW 1̂ Ữ 64

ᵝ ̃̆ AHB BUS ԋ ғ ԍ ѿҩ Ȃ AHB 

BUS 16ᵝ ғPGW 0̂ Ữ 32ᵝ ̃̆AHB BUS ԋ

ғ ԍ ѿҩ Ȃ AHB BUS 16ᵝ ғPGW 1̂

Ữ 64ᵝ ̃̆ ԋ/҈/ ғ ԍ ѿҩ Ȃ 

̔ Ώ 64ᵝ 32ᵝ̂ FMC_WS ҬPGWᵝ ̃̆

ᴋᵥ ҩ Ώ Ữ Ȃ 

֓ ’Ҋ̆ FMC_CTL ERRIEᵝ 1 F̆MC ѿ ᵬ Ҭ

Ȃ ᴆ ץ FMC_STAT ҬPGERR̆PGAERR WPERRᵝ

ҩ ᴆ ԅҬ Ȃ  2-3. ᵬ ԅҺ Ữ ᵬ ̔ 
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 2-3. ᵬ  

Set  the PG bit

Is the LK bit 0

Perform word/half 

word write by DBUS

Start

Yes

No
Unlock the FMC_CTL

Is the BUSY bit 0

Yes

No

Is the BUSY bit 0

Yes

No

Finish

 

2.3.7. OTP  

OTP ҍҺỮ ȂOTP ѿ ғҌ Ȃ 

̔ Ḡ OTP ᵬ Ҍᴪ ᴋᵥ Ҭ ̆ᶛ ᵝ Ȃ

Ҭ ̆ᴪ ᵞ ᶏ Ữ Ҭ Ȃ 

2.3.8.  

FMC ᶫԅѿҩ ⱳ ∆ Ҭ ȂҊ ԅ

̔ 

Â ḠFMC_CTL Ҍ ԍ ̕ 

Â ḠFMC_CTL OBWENᵝ ԍᶏ ̕ 

Â FMC_STAT BUSYᵝ Ḡ Ữ Ҭ ᵬ̆ BUSYᵝ

ҹ0Ȃ ↕ ᵬ ̕ 

Â Ώ FMC_CTL⌠פ OBERᵝ̂ 1̃̕ 

Â FMC_CTL STARTᵝ 1  FMC̕⌠פ

Â FMC_STAT BUSYᵝ ∞ פ ̆ ↕
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BUSYᵝҹ0̕ 

Â ̆ ᶏץ AHB BUS ⱳȂ 

ⱳ F̆MC_STAT ENDFᵝ ᴪ 1̆ ғ FMC_CTL

ENDIEᵝӊ╠ 1̆ ӇFMC ѿҩҬ ȂFMC_STAT ENDFᵝ 1

ᵬ Ȃ 

2.3.9.  

FMC ᶫԅѿҩ32ᵝ /64ᵝ ⱳ ̆ ḱ ῤ ȂҊ ԅ

ᵬ ̔ 

Â ḠFMC_CTL Ҍ ԍ ̕ 

Â ḠFMC_CTL OBWENᵝ ԍᶏ ̕ 

Â FMC_STAT BUSYᵝ Ḡ Ữ Ҭ ᵬ̆ BUSYᵝ

ҹ0Ȃ ↕ ᵬ ̕ 

Â Ώ FMC_CTL⌠פ OBPGᵝ̕ 

Â AHB BUSΏѿҩ32ᵝ ⌠ ̕ 

Â FMC_STAT BUSYᵝ ∞ פ ̆ ↕

BUSYᵝҹ0̕ 

Â ̆ ᶏץ AHB BUS ⱳȂ 

ᵬ ⱳ F̆MC_STAT ENDFᵝ ᴪ 1̆ ғ FMC_CTL

ENDIEᵝӊ╠ 1̆ ӇFMC ѿҩҬ Ȃ /

ᵬӊ╠ ̆ P̆GERRᵝ 1̆

҉ ᵬ ᶏ ῤ ҹ0x0ȂFMC_STAT ENDFᵝ ᵬ Ȃ 

2.3.10.  

ᵝ FMC_CTL OBRLDᵝ 1 ̆ Ữ ᴪ ⱴ

⌠ FMC_OBSTAT FMC_WP ̆ӊ Ȃ

Ȃ ⱴ ̆ Ҍ ̆FMC_OBSTAT

OBERRᵝ 1̆ ҹ 0xFFȂ  2-3. ̔ 

 2-3.  

   

0x1fff f800 OB_SPC 

ῃḠ ̂₮ ṿ0xA5̃ 

0xA5̔ Ḡ  

0xA5 0xCCӊ ᴋ ṿ̔ᵞ ≢Ḡ  

0xCC̔ ≢Ḡ  

0x1fff f801 OB_SPC_N OB_SPC ṿ̂₮ ṿ0x5Ã 

0x1fff f802 OB_USER 

ӈ ̂₮ ṿ0xFF̃ 

[7]̔Ḡ  

[6]̔SRAM_PARITY_CHECK 

0̔ᶏ SRAM Ẽ  
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1̔ ᶏ SRAM Ẽ  

[5]̔VDDA_VISOR 

0̔ ᶏ VDDA  

1̔ᶏ VDDA  

[4]̔BOOT1_n 

0̔BOOT1ᵝ 1 

1̔BOOT1ᵝ 0 

[3]̔Ḡ  

[2]̔nRST_STDBY 

0̔ ֟ ᵝ Ҍ ῀  

1̔ ῀ Ҍ ֟ ᵝ 

[1]̔nRST_DPSLP 

0̔ ֟ ᵝ Ҍ ῀  

1̔ ῀ Ҍ֟ ᵝ 

[0]̔nWDG_SW 

0̔ ᴆ ꜚ  

1̔ ᴆ  

0x1fff f803 OB_USER_N OB_USER ṿ̂₮ ṿ0xFF̃ 

0x1fff f804 OB_DATA[7:0] ӈ ᵝ7⌠0ᵝ̂₮ ṿ0xFF̃ 

0x1fff f805 OB_DATA_N[7:0] OB_DATA ṿ 7⌠0ᵝ̂₮ ṿ0xFF̃ 

0x1fff f806 OB_DATA[15:8] ӈ ᵝ15⌠8ᵝ̂₮ ṿ0xFF̃ 

0x1fff f807 OB_DATA_N[15:8] OB_DATA ṿ 15⌠8ᵝ̂₮ ṿ0xFF̃ 

0x1fff f808 OB_WP[7:0] / Ḡ ᵝ 7⌠0ᵝ̂₮ ṿ0xFF̃ 

0x1fff f809 OB_WP_N[7:0] OB_WP ṿ 7⌠0ᵝ̂₮ ṿ0xFF̃ 

0x1fff f80a OB_WP[15:8] / Ḡ ᵝ 15⌠8ᵝ̂₮ ṿ0xFF̃ 

0x1fff f80b OB_WP_N[15:8] OB_WP ṿ 15⌠8ᵝ̂₮ ṿ0xFF̃ 

0x1fff f80c OB_WP[23:16] / Ḡ ᵝ 23⌠16ᵝ̂₮ ṿ0xFF̃ 

0x1fff f80d OB_WP_N[23:16] OB_WP ṿ 23⌠16ᵝ̂₮ ṿ0xFF̃ 

0x1fff f80e OB_WP[31:24] / Ḡ ᵝ 31⌠24ᵝ̂₮ ṿ0xFF̃ 

0x1fff f80f OB_WP_N[31:24] OB_WP ṿ 31⌠24ᵝ̂₮ ṿ0xFF̃ 

2.3.11. / Ḡ  

FMC / Ḡ ⱳ ץ Ữ ᵬȂ FMC Ḡ

ᵬ ̆ ᵬ ғFMC_STAT WPERRᵝ 1Ȃ WPERRᵝ

1ғERRIEᵝӞ 1 ᶏ Ҭ F̆MC ᵬ Ҭ CPU Ȃ

OB_WP[31:0]ᵝҹ0 ץ ᶏ Ḡ ⱳ Ȃ ԅ

ᵬ̆ Ữ Ḡ ⱳ Ȃ OB_WPᵝ 1 0

̆ FMC_CTL OBRLDᵝ 1 ᵝ ⱴ OB_WPᵝȂ  2-4. OB_WP

ᵝ Ḡ ԅ OB_WP[31:0] Ḡץ ֓ ̔ 
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 2-4. OB_WPβ Ḡ  

OB_WPᵝ Ḡ  

OB_WP[0] 0 ~ 3 

OB_WP[1] 4 ~ 7 

OB_WP[2] 8 ~ 11 

. 

. 

. 

. 

. 

. 

OB_WP[30] 120 ~ 123 

OB_WP[31] 124 ~ 127 

2.3.12. ῃḠ  

FMC ᶫԅѿҩ ῃḠ ⱳ ҉ ף Ȃ ⱳ ץ Ḡ

ᴆ ᴆᾧ ᵬȂ ῃḠ ⅞№ҹץҊ҈ ̔ 

Ḡ ̔ OB_SPC ṿ ҹ0xA55Ă↕Ҍ Ḡ ȂҺ Ữ

ץ ᵬ Ȃ 

Ḡ ᵞ̔ OB_SPC ṿҹ ԅ0xA55A 0xCC33ӊ ᴋ ṿ ↕̆

ᵞ ≢Ḡ ȂҺ ֽֽ ף Ȃ Ҋ̆׆SRAM boot loader

ꜚ ̆ Һ Ữ ᵬ ̆ ғ ᵬ ᴪ֟ ѿҩ ̆

ᵬ ᴪ FMC_STAT PGERRᵝ 1Ȃ ᵞ ≢Ḡ Ҋ̆

ץ ᴋ ᵬ Ȃ OB_SPC ṿ ҹ0xA55Ă ῀ Ḡ ≢̆

Ӈ ѿ Һ Ữ ᵬȂ 

Ḡ ̔ OB_SPC ṿҹ0xCC33̆↕ ≢Ḡ Ȃ

Ҋ SRAM׆̆ boot loader ꜚ ȂҺ ף ᵬ Ȃ

Ҍ ̆ӞҌ Ȃ ̆ Ḡ ≢ҹ ̆Ҍ ҹᵞ ≢

Ḡ Ḡ Ȃ 

̔ Ḡ ’Ҋ̆flashҬ╠4kҌ ΏȂ 
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2.4. FMC  

FMC ̔0x4002 2000 

2.4.1.  (FMC_WS) 

Ẓ ̔ 0x00 

ᵝṿ̔ 0x0000 0030 

(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 

PGW Ḡ  PFEN Ḡ  WSCNT[2:0] 

rw  rw  rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15 PGW Ữ  

0̔ Ữ 32ᵝ  

1̔ Ữ 64ᵝ  

14:5 Ḡ  Ḡ ᵝṿ 

4 PFEN ᶏ  

0̔  

1̔ ᶏ  

3 Ḡ  Ḡ ᵝṿ 

2:0 WSCNT[2:0]  

ᴆ 1 0Ȃ 

000̔Ҍ ⱴ  

001̔ ⱴ1ҩ  

010̔ ⱴ2ҩ  

011 ~ 111̔Ḡ  

2.4.2.  (FMC_KEY) 

Ẓ ̔ 0x04 

ᵝṿ̔ 0x0000 0000 

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

KEY[31:16] 

w 

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

KEY[15:0] 

w 

 

ᵝ/β    

31:0 KEY[31:0] FMC_CTL  

֓ᵝֽ ᴆΏȂ 

Ώ ṿ⌠KEY[31:0] FMC_CTL Ȃ 

2.4.3.  (FMC_OBKEY) 

Ẓ ̔ 0x08 

ᵝṿ̔ 0x0000 0000 

(32ᵝ)  

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

OBKEY[31:16] 

w 

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

OBKEY[15:0] 

w 

 

ᵝ/β    

31:0 OBKEY[31:0] FMC_CTL  

֓ᵝֽ ᴆΏ 

Ώ ṿ⌠OBKEY[31:0] FMC_CTL  פ

2.4.4.  (FMC_STAT)  

Ẓ ̔ 0x0C 

ᵝṿ̔ 0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

Ḡ  ENDF WPERR PGAERR PGERR Ḡ  BUSY 

 rc_w1 rc_w1 rc_w1 rc_w1  r 
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ᵝ/β    

31:6 Ḡ  Ḡ ᵝṿ 

5 ENDF ᵬ ᵝ 

ᵬ ⱳ ̆ ᵝ ᴆ 1Ȃ ᴆ ץ Ώ1 0 ᵝȂ 

4 WPERR / Ḡ ᵝ 

Ḡ ҉ / ᵬ ̆ ᵝᴪ ᴆ 1Ȃ ᴆ ץ Ώ1 0

ᵝȂ 

3 PGAERR ᵝ 

AHB BUSΏ ᴆ 1Ȃ ᴆ ץ Ώ1 0 ᵝȂ 

2 PGERR ᵝ 

ṿҌҹ0xFFFF ҉ ̆ ᵝᴪ ᴆ 1Ȃ ᴆ ץ Ώ1

0 ᵝȂ 

1 Ḡ  Ḡ ᵝṿ 

0 BUSY ᵝ 

ᵬ ̆ ᵝ 1Ȃ ᵬ ₮ ̆ ᵝ 0Ȃ 

2.4.5. └  (FMC_CTL)  

Ẓ ̔ 0x10 

ᵝṿ̔ 0x0000 0080 

(32ᵝ)  

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

Ḡ  

 

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

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

 rw rw  rw rw  rw rw rw rw  rw rw rw 

 

ᵝ/β    

31:14 Ḡ  Ḡ ᵝṿ 

13 OBRLD ⱴ ᵝ 

ᴆ 1Ȃ 

0̔ ᵬ  

1̔ └ ̆ ֟ ѿ ᵝ 

12 ENDIE ᵬ Ҭ ᶏ ᵝ 

ᴆ 1 0Ȃ 

0̔ ᴆҬ ֟  
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1̔ᶏ ᵬ Ҭ  

11 Ḡ  Ḡ ᵝṿ 

10 ERRIE Ҭ ᶏ ᵝ 

ᴆ 1 0Ȃ 

0̔ ᴆҬ ֟  

1̔ᶏ Ҭ  

9 OBWEN / ᶏ ᵝ 

↓Ώ῀FMC_OBKEY ̆ ᵝ ᴆ 1Ȃ ᵝ ץ ᴆ 0Ȃ 

8 Ḡ  Ḡ ᵝṿ 

7 LK FMC_CTL ᵝ 

↓Ώ῀FMC_KEY ̆ ᵝ ᴆ 0Ȃ ᵝ ץ ᴆ 1Ȃ 

6 START פ⌠FMCᵝ 

ᴆ 1 FMCȂ⌠פ BUSYᵝ 0 ̆ ᵝ ᴆ 0Ȃ 

5 OBER פᵝ 

ᴆ 1 0Ȃ 

0̔ ᵬ  

1̔  פ

4 OBPG פᵝ 

ᴆ 1 0Ȃ 

0̔ ᵬ  

1̔  פ

3 Ḡ  Ḡ ᵝṿ 

2 MER Һ Ữ  ᵝפ

ᴆ 1 0Ȃ 

0̔ ᵬ  

1̔Һ Ữ  פ

1 PER Һ Ữ  ᵝפ

ᴆ 1 0Ȃ 

0̔ ᵬ  

1̔Һ Ữ  פ

0 PG Һ Ữ  ᵝפ

ᴆ 1 0 

0: ᵬ  

1: Һ Ữ  פ
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2.4.6. (FMC_ADDR)  

Ẓ ̔0x14 

ᵝṿ̔ 0x0000 0000 

(32ᵝ)  

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

ADDR[31:16] 

rw 

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

ADDR[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 ADDR[31:0] פ ᵝ 

ᴆ ᵝ 

ADDRᵝ פ Ȃ 

2.4.7.  (FMC_OBSTAT)  

Ẓ ̔0x1C 

ᵝṿ̔ 0xXXXX XX0X 

(32ᵝ)  

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

OB_DATA[15:0] 

r 

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

OB_USER[7:0] Ḡ  PLEVEL[1:0] OBERR 

r  r r 

 

ᵝ/ᵝ    

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

15:8 OB_USER[7:0] ᵝ Ḡ OB_USER  

7:3 Ḡ  Ḡ ᵝṿ 

2:1 PLEVEL[1:0] ῃḠ ≢ 

00̔ Ḡ  

01̔ᵞḠ ≢ 

11̔ Ḡ ≢ 

0 OBERR ᵝ 
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Ҍ ᵝ ᴆ 1̆ ғ ҹ0xFFȂ 

2.4.8. ΏḠ  (FMC_WP)  

Ẓ ̔ 0x20 

ᵝṿ̔ 0x0000 XXXX 

(32ᵝ)  

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

OB_WP[31:16] 

r 

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

OB_WP[15:0] 

r 

 

ᵝ/ᵝ    

31:0 OB_WP[31:0] ᵝ Ḡ OB_WP[31:0] № 

0̔Ḡ  

1̔ Ḡ  

2.4.9. ֟ ID  (FMC_PID)  

Ẓ ̔ 0x100 

ᵝṿ̔ 0xXXXX XXXX 

(32ᵝ)  

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

PID[31:16] 

r 

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

PID[15:0] 

r 

 

ᵝ/β    

31:0 PID[31:0] ֟ Ḡ ID  

ҹ  

҉ ֓ᵝ Ҍᴪ ̆ ֟ Ҭ ѿ Ȃ 
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3. ᾝ̂PMŨ 

 ׃ .3.1

ⱳ  GD32E23x ↓֟ ӊѿȂ ᾝ ᶫԅ҈ ̆

̆ Ȃ ֓ ⁞ ғ̆ᶏ ץ CPU

ȁ ⱳ ԑ‖ Ҭ ᶃ Ȃ 3-1. ̆ 

GD32E23x ↓ ҈ҩ ̆ VDD / VDDA ̆1.2V ᴍ ȂVDD / VDDA

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

3.2. Һ  

Â ҈ҩ ̔ ᴍ ȁVDD / VDDA 1.2V ̕ 

Â ҈ ̔ ȁ ̕ 

Â ῤ ̂LDÕ ᶫ1.2V ̕ 

Â ᶫᵞ ̂LVD̃̆ ᵞԍ ṿ ₮Ҭ Ԋᴆ̕ 

Â LDO ₮ ԍ ̕ 

3.3. ⱳ  

3-1. ᶫԅPMU ῏ ῤ Ȃ 
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3-1.  

PMU

CTL

FWDGT

IRC40K

LDO

LXTAL

RTC

WKUPF

IRC8M

HXTAL

PLL

POR/PDR

ADC

Backup Domain

NRST

PA0

PC13

PB5

PB15

VDD Domain

WKUPx WKUPR

VDD

3.3V

VBAK

Cortex-M23

AHB IPs

1.2V Domain

APB IPs

SLEEPING

SLEEPDEEP

1.2V

LVD̔ᵞ LDO̔

POR̔҉ ᵝ PDR̔ ᵝ

BPOR̔ ᴍ ҉ ᵝ

WKUPN

LVD

VDDA

3.3V

VDDA Domain

IRC28M

BKP PAD

CMP

 

3.3.1. ᴍ  

ᴍ VDDᶫ ̆ VBAKҹ ᴍ ᶫ ̆ ᴍ RTĈ ȁ̃LXTAL̂ ᵞ

ᵣ ̃̆ ץ PC13 PC15῍3ҩPADȂ 

ᴍ ᵝ ֽ ᴍ ᴆ ᵝȂ ᴆ ץ RCU_BDCTL BKPRST

ᵝ ᴍ ᴆ ᵝȂ  

RTC ץ ᵞ ῤ RC ̂IRC40K̃ ᵞ ᵣ ̂LXTAL̃̆

ᵣ ̂HXTAL̃ 32№ Ȃ WFI / WFE פ ῀ ӊ╠̆Cortex®-

M23 RTC ⱳ ץ̆ RTC ԊᴆȂ

῀ ѿ ӊ ̆ ҍ ̆RTC ȂRTC

ᵬ ̂RTC̃ Ȃ 

ᴍ VDDᶫ ̂VBAK VDD̃ Ҋⱳץ̆ ̔ 

Â PC13 ᵬҹץ I / O RTCⱳ ̂ ̂RTC̃̃̕ 

Â PC14 PC15 ᵬҹץ I / O LXTAL Ȃ 

̔ ԍPC13 PC15 ֽ ̆ PC13 PC15 GPIO ₮ ̆

ῒ ᵬ Ҍ 2MHz( ҹ30pF)Ȃ 
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3.3.2. VDD / VDDA  

VDD / VDDA VDD VDDA ң №ȂVDD HXTAL̂ ᵣ ȁ̃LDO

̂ ȁ̃POR / PDR̂҉ / ᵝ ȁ̃FWDGT̂ ̃ PC13ȁ

PC14 PC15ӊ PAD ȂVDDA ADĈ AD ȁ̃IRC8M̂ ῤ 8M RC

ȁ̃IRC28M̂ῤ 28M RC ȁ̃IRC40K̂ῤ 40KHz RC ̃PLLŝ

ȁ̃LVD̂ᵞ ̃ CMP̂ ̃ Ȃ 

VDD  

ҹ 1.2V ᶫ LDÔ ̃̆ ῒ ᵝ Ḡ ᶏ Ȃ ץ ҹ҈ Ҍ ᵬ

̔ ̂ῃᶫ ȁ̃ ̂ῃᶫ ᵞⱳ ̃ ̂῏

Ȃ̃ 

POR / PDR̂҉ / ᵝ̃ VDD / VDDA ᵞԍ ṿ ֟ ᵝḤ

ᵝ ᴍ ӊ ҩ ȂPOR VDDᶫ P̆DR VDD VDDA 

ᶫ Ȃ 3-2. ҉ / ᵝ ԅᶫ ᵝḤ ӊ ῏ ȂVPOR

҉ ᵝ ṿ ῖ̆ ṿ ҹ 1.71V V̆PDR ᵝ ṿ ῖ̆ ṿ ҹ 1.67VȂ

Vhystṿ ҹ 40mVȂ 

̔ Ḡ VDDA ԍ ԍ VDD̆ ץ OB_USER

ᵝ VDDA_VISOR̆῏ PDR VDDA ⁞ץ ⱳ Ȃ 

3-2. ҉ / ᵝ  

VDD/VDDA

VPOR

tRSTTEMPO

2ms

ᵝ (ᵞ )

t

VPDR

40mV

Vhyst

 

VDDA  

LVD ⱳ VDD / VDDAᶫ ᵞԍᵞ ṿ̆ ṿ └

̂PMU_CTL Ҭ̃ LVDT[2:0]ᵝ ȂLVD LVDEN ᵝᶏ ̆ᵝԍ

̂PMU_CS̃Ҭ LVDF ᵝ ᵞ Ԋᴆ ₮ ̆ Ԋᴆ EXTI 16 ̆

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

LVD ₮Ḥ ῏ Ȃ̂ LVD Ҭ Ḥ ᶭ ԍ EXTI 16 ҉ Ҋ Ȃ̃



                                                               GD32E23x Ύ 

57 
 

Vhystṿҹ 100mVȂ 

3-3. LVD ṿ  

VDD/VDDA

LVD ₮

t

100mV

Vhyst

LVD ṿ

 

ѿ ̆ VDDᶫ ̆ VDDAᶫ Ȃҹԅ ADC

̆ҹ VDDA ᶫ ᶏ ⌠ Ȃҹ ᾧ ̆VDDA

VDD̆ VSSA VSSȂ VDD/VDDAҌ ѿҩ ̂ ṿ ԍ 0.3Ṽ

ᶫ ̆ ҉ Ҭ VDDA ԍ ԍ VDDȂ 

3.3.3. 1.2V  

Һ ⱳ Cortex®-M23ῤ ȁAHB / APB ȁ ᴍ VDD / VDDA APB Ȃ

1.2V ҉ P̆OR 1.2V Ҭ֟ ѿҩ ᵝ ↓̆ ᵝ ̆ ῀

̆ ᾢ ῏ └ᵝ̆ӊ ѿ WFI WFE ̆פ Ḃ ῀ Ȃ῏ԍ

ῤ ̆ Ҋץ ԇץ Ȃ 

3.3.4.  

ᵝ ᵝ ̆GD32E23x MCU ԍῃⱳ ғ ῃ ԍᶫ Ȃ

ᵞ ⱳ ̔⁞ ̂HCLK P̆CLK1 P̆CLK2̃̆ ῏ ᶏ

PMU_CTL LDOVS LDO ₮ ȂLDOVS PLL῏ ’Ҋ ץ

Ȃ ҈̆ ץ ᵞ ⱳ ̆ ױ ȁ Ȃ 

 

ҍCortex®-M23 SLEEPING Ȃ Ҋֽ̆ ῏ Cortex®-M23 Ȃ

῀ ̆ Cortex®-M23 └ Ҭ SLEEPDEEPᵝ̆ ѿ

WFI WFE פ Ȃ WFI פ ῀ ̆ᴋᵥҬ ץ Ȃ

WFE פ ῀ ᴋ̆ᵥ Ԋᴆ ץ ̂ SEVONPEND

ҹ1̆ᴋᵥҬ ץ ̆ Cortex®-M23 Ύ Ȃ̃ ԍ ῀ ₮Ҭ

҉ ̆ Ȃ 
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Cortex®-M23ҬSCR̂ └ ̃ SLEEPONEXITᵝ̆ ң ῀ └ ̔ 

Â Sleep-now̔ SLEEPONEXITᵝ ̆ѿ WFI WFE MCŬפ ῀

̕ 

Â Sleep-on-exit̔ SLEEPONEXITᵝ ᵝ̆ ׆ ᵞᴨᾢ Ҭ

̆MCU ῀ Ȃ 

 

ҍ Cortex®-M23 SLEEPDEEP Ȃ Ҋ̆1.2V Ҭ

ῃ ῏ ̆IRC8MȁIRC28MȁHXTAL PLLӞῃ ȂSRAM Ҭ

ῤ Ḡ Ȃ PMU_CTL LDOLPᵝ ̆ └ LDO ᵬ ᵞ

ⱳ Ȃ ῀ ӊ╠̆ᾢ Cortex®-M23 └ SLEEPDEEPᵝ

1̆Ῥ PMU_CTL STBMODᵝ̆ WFI WFE פ ῀

Ȃ WFI פ ῀ ̆ᴋᵥ EXTI Ҭ ץ ׆

Ҭ Ȃ WFE פ ῀ ̆ᴋᵥ EXTI Ԋᴆ ץ

׆ Ҭ ̂ SEVONPENDҹ 1 ᴋ̆ᵥ EXTI Ҭ ץ ̆

Cortex®-M23 Ύ Ȃ̃↨ ₮ ĬRC8M Ҭᵬҹ Ȃ

̆ LDO ᵬ ᵞⱳ ̆ Ӈ Ȃ 

̔ҹԅ ≠ ῀ ̆ EXTI ҉ ̂ EXTI_PD Ҭ̃

῏ ᵝ ᵝ̆ 5-3. EXTI Ȃ ↕̆

῀ Ҋ Ȃ 

 

ԍ Cortex®-M23 SLEEPDEEP Ȃ Ҋ̆ ҩ 1.2V ῃ

Ả ᶫ ̆ LDO IRC8MȁIRC28MȁHXTAL PLL Ӟᴪ ῏ Ȃ ῀

╠̆ᾢ Cortex®-M23 └ SLEEPDEEP ᵝ 1̆Ῥ PMU_CTL

STBMODᵝ 1̆Ῥ PMU_CS WUFᵝ̆ WFI WFE ̆פ

῀ P̆MU_CS STBFᵝ MCU ῀ Ȃ

ҩ ̆ NRST ᵝ̆RTC / /᷅῀Ԋᴆ̆FWDGT ᵝ̆

WKUP ҉ Ȃ ץ ⌠ ᵞ ⱳ ̆ᵖ Ȃ ̆ѿ ῀

̆SRAM 1.2V ῤ ᴪҡ Ȃ ₮ ̆ᴪ ҉ ᵝ̆

ᵝӊ Cortex®-M23 ׆ 0x00000000 ףפ Ȃ  

3-1.  

    

 ֽ῏ CPU  

1ȁ῏ 1.2V 

 

2ȁ῏ IRC8MȁIRC28Mȁ

HXTAL PLL 

1ȁ῏ 1.2V ᶫ  

2ȁ῏ IRC8Mȁ

IRC28MȁHXTAL PLL 

LDO  ̂ ⱳ ̃ 
̂ ⱳ ᵞⱳ

̃ 
῏  

 SLEEPDEEP = 0 
SLEEPDEEP = 1 

STBMOD = 0 

SLEEPDEEP = 1 

STBMOD = 1, WURST=1 
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῀ WFI פ WFE WFI WFE WFI WFE 

 

WFI ῀̆↕ᴋ

ᵥҬ ̕ 

WFE ῀̆↕

ᴋᵥԊᴆ̂

SEVONPEND=1 Ҭ

̃  

WFI ῀̆ EXTI

ᴋᵥҬ ̕

WFE ῀̆ EXTI ᴋ

ᵥԊᴆ̂ SEVONPEND=1

Ҭ ̃  

1ȁNRST  

2ȁWKUP  

3ȁFWDGT ᵝ 

4ȁRTC 

  

IRC8M  

LDO ԍᵞⱳ ̆

ⱴ LDO  

҉ ↓ 

̔ Ҋ̆ ԅ RESET ̆ ҹ RTCⱳ PC13̆ ᵬ LXTAL

PC14 PC15̆ᶏ WKUP ̆ῒז I / O ԍ Ȃ  
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3.4. PMU  

PMU ̔0x4000 7000 

3.4.1. └ ̂PMU_CTL̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 4000̂׆ ᵝ̃ 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

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

rs  rw rw rw rc_w1 rc_w1 rw rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:14 LDOVS[1:0] LDO ₮ 

PLL῏ ̆ ֓ᵝ ᴆ Ȃ 

00̔Ḡ ̂LDO ₮ ̃ 

01̔LDO ₮  

1x̔LDO ₮ᵞ  

13:9 Ḡ  Ḡ ᵝṿȂ 

8 BKPWEN ᴍ Ώᶏ  

0̔ ᴍ Ώ  

1̔ᾛ ᴍ Ώ  

ᵝӊ , ᴋᵥ ᴍ Ώ Ȃ ᴍ ẠΏ

̆ ᾢ ᵝ 1Ȃ 

7:5 LVDT[2:0] ᵞ ṿ 

000: 2.1V 

001: 2.3V 

010: 2.4V 

011: 2.6V 

100: 2.7V 

101: 2.9V 

110: 3.0V 

111: 3.1V 

4 LVDEN ᵞ ᶏ  

0̔῏ ᵞ  
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1̔ ᵞ  

̔ SYSCFG_CFG2 LVD_LOCKᵝ 1 L̆VDEN LVDT[2:0]ֽ

Ȃ 

3 STBRST ᵝ 

0̔  

1̔ ᵝ  

ᵝ̆ 0Ȃ 

2 WURST ᵝ 

0̔  

1̔ ᵝ  

ᵝ̆ 0Ȃ 

1 STBMOD  

0̔ Cortex®-M23 ῀SLEEPDEEP ̆ ῀  

1̔ Cortex®-M23 ῀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 

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  WUPEN6 WUPEN5 Ḡ  WUPEN1 WUPEN0 Ḡ  LVDF STBF WUF 

 rw rw  rw rw  r r r 

 

ᵝ/ᵝ    

31:15 Ḡ  Ḡ ᵝṿȂ 

14 WUPEN6 WKUP 6̂PB15̃ ᶏ  

0̔῏ WKUP 6 ⱳ  

1̔ WKUP 6 ⱳ  

WUPEN6 ῀ ӊ╠ 1̆WKUP 6 ҉ ᴪ ׆

Ȃ ԍWKUP 6ҹ W̆KUP 6ῤ ҹ ῀Ҋ Ȃ
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ᵝ └ᵝ ̆ ῀ҹ Ṝ̆ ᴪ ѿҩ ԊᴆȂ 

13 WUPEN5 WKUP 5̂PB5̃ ᶏ  

0̔῏ WKUP 5 ⱳ  

1̔ WKUP 5 ⱳ  

WUPEN5 ῀ ӊ╠ 1̆WKUP 5 ҉ ᴪ ׆

Ȃ ԍWKUP 5ҹ W̆KUP 5ῤ ҹ ῀Ҋ Ȃ

ᵝ └ᵝ ̆ ῀ҹ Ṝ̆ ᴪ ѿҩ ԊᴆȂ 

12:10 Ḡ  Ḡ ᵝṿȂ 

9 WUPEN1 WKUP 1̂PC13̃ ᶏ  

0̔῏ WKUP 1 ⱳ  

1̔ WKUP 1 ⱳ  

WUPEN1 ῀ ӊ╠ 1̆WKUP 1 ҉ ᴪ ׆

Ȃ ԍWKUP 1ҹ W̆KUP 1ῤ ҹ ῀Ҋ Ȃ

ᵝ └ᵝ ̆ ῀ҹ Ṝ̆ ᴪ ѿҩ ԊᴆȂ 

8 WUPEN0 WKUP 0̂PA0̃ ᶏ  

0̔῏ WKUP 0 ⱳ  

1̔ WKUP 0 ⱳ  

WUPEN0 ῀ ӊ╠ 1̆WKUP 0 ҉ ᴪ ׆

Ȃ ԍWKUP 0ҹ W̆KUP 0ῤ ҹ ῀Ҋ Ȃ

ᵝ └ᵝ ̆ ῀ҹ Ṝ̆ ᴪ ѿҩ ԊᴆȂ 

7:3 Ḡ  Ḡ ᵝṿȂ 

2 LVDF ᵞ  

0̔ᵞ Ԋᴆ ₮ ̂VDD ԍ LVD ṿ̃ 

1̔ᵞ Ԋᴆ₮ ̂VDD ԍ ᵞԍLVD ṿ̃ 

̔LVDⱳ Ȃ 

1 STBF  

0̔ ῀  

1̔ ῀  

ᵝ POR / PDR PMU_CTL STBRSTᵝ Ȃ 

0 WUF  

0̔ ⌠ Ԋᴆ 

1̔ ⌠ WKUP RTC Ԋᴆ̆ RTC᷅῀ԊᴆȁRTC ԊᴆȁRTC

ԊᴆȂ 

ᵝ POR / PDR PMU_CTL WURSTᵝ Ȃ 
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4. ᵝ ᾝ̂RCŨ 

4.1. ᵝ └ ᾝ ̂ RCTL̃ 

 ׃ .4.1.1

GD32E23x ᵝ └ ҈ ᵝ └̔ ᵝȁ ᵝ ᴍ ᵝȂ ᵝ ҹ

‛ ᵝ̆ ꜚ ᵝ ԅ ᴍ Ȃ ԅSW-DP └ ᴍ ̆ ᵝ

ᵝ ῤ IP №Ȃ ᴍ ᵝ ᵝ ᴍ Ȃ ᵝ Ḥ ȁῤ Ԋᴆ ᵝ

Ȃ Ҋ ׃ ֓ ᵝȂ 

4.1.2. ⱳ  

ᵝ 

ҊԊᴆҬӊѿץ ̆֟ ᵝ 1̔ȁ҉ / ᵝ̂POR/PDR ᵝ̃̕ 2ȁ׆

Ҭ ῤ ᵝ ֟ Ȃ ᵝ ᵝ ԅ ᴍ Ȃ ᵝҹᵞ

̆ ῤ LDO ‰‰ ᶫ1.2V  GD32E23x֟ ̆ ᵝ

ҹ Ȃ ᵝ῀ Ữ 0x0000_0004Ȃ  

ᵝ 

ҊᴋѿԊᴆץ ̆֟ ѿҩ ᵝ̔ 

Â ᵝ̂POWER_RSTñ̕ 

Â ᵝ̂NRST̃̕ 

Â ̂WWDGT_RSTñ̕ 

Â ̂FWDGT_RSTñ̕ 

Â Cortex®-M23 Ҭ ᵝ └ Ҭ SYSRESETREQᵝ ‘1’ 

̂SW_RSTñ̕ 

Â ᵝ̂OBL_RSTñ̕ 

Â nRST_STDBY ҹ0̆ ғ ῀ ̂OB_STDBY_RSTñ̕  

Â nRST_DPSLP ҹ 0 ̆ ғ ῀

̂OB_DPSLP_RSTñȂ 

ԅSW-DP └ ᴍ ̆ ᵝ ᵝ ῤ IP №Ȃ 

ᵝ ‖ Ḡ ѿҩ ᵝ ̂ ῤ ̃ 20μs ᵞ ‖ Ȃ 

 



                                                               GD32E23x Ύ 

64 
 

4-1. ᵝ  

Filter

WWDGT_RSTn

FWDGT_RSTn

SW_RSTn

OB_STDBY_RSTn

OB_DPSLP_RSTn

POWER_RSTn

NRST

System Reset

min 20 us

pulse 

generator

OBL_RSTn

 

ᴍ ᵝ 

ҊԊᴆӊѿץ ̆֟ ᴍ ᵝȂ1ȁ ᴍ └ Ҭ BKPRSTᵝҹ‘1’̕

2ȁ ᴍ ҉ ᵝ̂VDD ҉ Ȃ̃ 

4.2. └ ᾝ ̂ CCTL̃ 

 ׃ .4.2.1

└ ᾝ ᶫԅѿ ↓ ⱳ ̆ ѿҩῤ 8M RC ̂IRC8M̃ȁѿ

ҩῤ 28M RC ̂IRC28M̃ȁѿҩ ᵣ ̂HXTAL̃ȁѿҩῤ

ᵞ RC ̂IRC40K ȁ̃ѿҩ ᵞ ᵣ ̂LXTAL ȁ̃ѿҩ ̂PLL ȁ̃

ѿҩHXTAL ȁ № ȁ Ȃ  

AHBȁAPB Cortex®-M23 ̂CK_SYS̃̆ ҹIRC8Mȁ

HXTAL PLLȂ ץ ⌠72MHzȂ

̂IRC40K̃̆ ̂RTC̃ᶏ IRC40KȁLXTAL HXTAL/32ᵬҹ Ȃ 
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4-2.  

/2

4-32 MHz

HXTAL

8 MHz

IRC8M
×2,3,4

ŀ,32

PLL

Clock

Monitor

PLLSEL

PREDV

PLLMF

0

1

00

01

10

CK_IRC8M

CK_HXTAL

CK_PLL CK_SYS

72 MHz max

AHB

Prescaler

÷1,2...512

CK_AHB

72 MHz max

APB1

Prescaler

÷1,2,4,8,16

APB2

Prescaler

÷1,2,4,8,16

CK_APB2

72 MHz max

Peripheral enable

PCLK2

to APB2 peripherals

CK_APB1

72 MHz max

Peripheral enable

PCLK1

to APB1 peripherals

TIMERx 

enable

CK_TIMERx

to TIMER0,14,15,16

TIMERx 

enable

CK_TIMERx

to TIMER2,5,13

AHB enable

HCLK

(to AHB bus,Cortex-M23,SRAM,DMA)

FMC  enable

(by hardware)

CK_FMC

(to FMC)

÷8

CK_CST

(to Cortex-M23 SysTick)

FCLK

(free running clock)

32.768 KHz

 LXTAL

11

10

01

40 KHz

IRC40K

CK_RTC

CK_FWDGT

(to RTC)

(to FWDGT)

/32

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

CK_IRC28M

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_ 0

0to USART

28 MHz

28MIRC CK_ ADC to ADC

28 MHz max

ADCSEL

1

0

ADC
Prescaler

÷ ,3 5,

ADC
Prescaler

÷ ,2 4, ,6 8

7,9

÷ 21,

USART0SEL[1:0]

TIMER2,5,13

if(APB1 prescaler = 1) 

÷1

else

÷[APB1 prescaler/2]

TIMER0,14,15,16

if(APB2 prescaler = 1) 

÷1

else

÷[APB2 prescaler/2]

 

№ ץ AHBȁAPB2 APB1 ȂAHBȁAPB2 APB1

№≢ҹ72MHzȁ72MHz 72MHzȂRCU AHB ̂HCLK̃8№ ᵬҹCortex

̂SysTick̃ Ȃ SysTick └ҍ ̆ ҉ Cortex

̂HCLK̃ ᵬҹSysTick Ȃ  

GD32E23x֟ ҬADC APB2 2ȁ4ȁ6ȁ8№ AHB 3ȁ5ȁ7ȁ9№

IRC28M IRC28M/2 ̆ ױ 2̂ RCU_CFG2̃ ADCSELᵝ

ADC ȂUSART0 ץ IRC8M ȁLXTAL ȁ APB2

̆ 2̂RCU_CFG2̃ USART0SELᵝ Ȃ 

RTC ץ LXTAL ȁIRC40K HXTAL 32№ ̆ └

̂RCU_BDCTL̃ RTCSRCᵝ Ȃ 

FWDGT ץ IRC40K ̆ FWDGT ꜚ └ Ȃ 

APB № ҹ1̆ ҍ AHB ѿ Ȃ ↕̆

ҹҍῒ APB 2ṐȂ 

4.2.2. Һ  

Â 4⌠32 MHz ᵣ  ̂HXTAL̃  
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Â 8 MHzῤ RC  ̂IRC8M̃  

Â 28 MHzῤ RC  ̂IRC28M̃  

Â 32,768 Hz ᵞ ᵣ  ̂LXTAL̃  

Â 40 kHzῤ ᵞ RC  ̂IRC40K̃  

Â PLL ץ HXTAL IRC8M  

Â HXTAL  

4.2.3. ⱳ  

ᵣ ̂HXTAL̃ 

4⌠32MHz ҹ ᶫ ҹ Һ Ȃ ᵣ ңҩ

HXTAL Ȃ ᵣ Ȃ 

4-3. HXTAL  

OSCIN OSCOUT

C1 C2

Crystal

 

HXTAL ᵣ ץ └ RCU_CTL0 HXTALENᵝ ꜚ ῏ ̆

└ RCU_CTL0Ҭ HXTALSTBᵝ Ȃ ꜚ ̆ ⌠

ѿᵝ ᴆ ‘1’̆ ₮ Ȃ ҩ ꜚ Ȃ HXTAL

̆ Ҭ RCU_INTҬ Ҭ ᶏ ᵝHXTALSTBIEᵝ ‘1’̆ ᴪ֟

Ҭ Ȃ ѿ ҉̆HXTAL ץ ᵬ PLL ῀ Ȃ 

└ RCU_CTL0 HXTALBPS HXTALENᵝ ‘1’ ץ Ȃ

CK_HXTAL ԍ ꜚOSCIN Ȃ 

ῤ 8MHz RC  ̂IRC8M̃ 

ῤ 8MHz RC ̆ IRC8M ̆ 8MHz ̆ ҉ CPU

IRC8M ȂIRC8M RC Ҍ ᴋᵥ ᴆ ᴆҊ ᶫ

ᵞ Ȃ IRC8M ᵣ ץ └ ̂RCU_CTL0̃Ҭ

IRC8MENᵝ ꜚ ῏ Ȃ └ RCU_CTL0Ҭ IRC8MSTBᵝ IRC8Mῤ

RC ȂIRC8M ꜚ HXTAL ᵣ Ȃ Ҭ

RCU_INTҬ Ҭ ᶏ ᵝIRC8MSTBIE ‘1’̆ IRC8M ץ ̆ ֟ ѿҩ

Ҭ ȂIRC8M Ӟ ᵬPLL ῀ Ȃ  
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ᴪ ‰IRC8M ̆p ׅ HXTAL Ȃ ȁ

ᴆ ‗ ҩ ᵬҹ Ȃ  

HXTAL PLL ̆ҹԅ ⁞ ׆ ꜚ ̆

׆ ∆ Ṝ ᴆ └IRC8M ᵬҹ Ȃ  

 ̂PLL̃ 

ῤ PLL ῀ ҹ4~32MHz ‰2 ~32Ṑ ̆ ץ ᶫ16~72 MHz

₮Ȃ 

PLL ץ └ 0̂RCU_CTL0̃Ҭ PLLENᵝ ꜚ ῏ Ȃ └

RCU_CTL0Ҭ PLLSTBᵝ PLL Ȃ Ҭ RCU_INTҬ

Ҭ ᶏ ᵝPLLSTBIE ‘1’̆ PLL ץ ̆ ֟ ѿҩҬ Ȃ 

ῤ 28MHz RC  ̂IRC28M̃  

ῤ 28MHz RC  ̂IRC28M̃ ѿҩ 28MHz Ғ̆ ᵬADC Ȃ

IRC28M ץ └ 1̂ RCU_CTL1 Ҭ̃ IRC28MENᵝ ꜚ ῏ Ȃ

└ 1̂ RCU_CTL1̃Ҭ IRC28MSTBᵝ IRC28M Ȃ

Ҭ RCU_INTҬ Ҭ ᶏ ᵝIRC28MSTBIE ‘1’̆ IRC28M ץ ̆ ֟

ѿҩҬ Ȃ 

ᵞ ᵣ ̂LXTAL̃ 

LXTAL ᵣ ѿҩ32.768kHz ᵞ 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

‘1’̆ LXTAL ץ ̆ ֟ ѿҩҬ Ȃ 

ᴍ └ RCU_BDCTL LXTALBPS LXTALENᵝ ‘1’ ץ

ȂCK_LXTALҍ ⌠OSC32IN ҉ Ḥ ѿ Ȃ 

ᵞ ῤ RC ̂IRC40K̃ 

IRC40K RC ѿҩᵞⱳ ̆ 40 kHz̆ҹ

ᶫ ȂIRC40K ᶫᵞ ̆ ҹҌ ᴆȂ

IRC40K RC ץ └/ RCU_RSTSCKҬ IRC40KENᵝ ꜚ

῏ Ȃ └/ RCU_RSTSCKҬ IRC40KSTBᵝ IRC40K Ȃ

Ҭ RCU_INTҬ Ҭ ᶏ ᵝIRC40KSTBIE ‘1’̆ IRC40K ץ ̆

֟ ѿҩҬ Ȃ 

̂CK_SYS̃  

ᵝ ̆IRC8M ҹ ̆ RCU_CFG0Ҭ

ᵝSCS ℗ץ ҹHXTAL PLLȂ SCS ṿ ̆ ᶏ

⌠ Ȃ ѿҩ PLL ᵬҹ ̆

Ҍ Ả Ȃ 
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HXTAL ̂CKM̃ 

└ RCU_CTL0Ҭ HXTAL ᶏ ᵝCKMEN H̆XTAL ᶏץ

ⱳ Ȃ ⱳ HXTAL ꜚ ᶏ ̆ HXTALẢ Ȃѿ ⌠HXTAL

̆HXTAL ꜚ ̆ Ҭ RCU_INTҬ HXTAL ᵝCKMIF

‘1’̆֟ HXTAL ԊᴆȂ ҩ Ҭ Cortex®-M23 Ҍ Ҭ Ȃ

HXTAL ᵬ PLL H̆XTAL Ḇᶏ IRC8Mҹ ғPLL

ꜚ Ȃ 

₮ⱳ  

₮ⱳ 32kHz⌠72MHz׆₮ Ȃ RCU_CFG0Ҭ

CK_OUT ᵝCKOUTSEL Ҍ Ḥ Ȃ GPIO

ⱳ I/ÔAFIÕ ₮ Ḥ Ȃ 

4-1.  

ᵝ  

000  

001 CK_IRC28M 

010 CK_IRC40K 

011 CK_LXTAL 

100 CK_SYS 

101 CK_IRC8M 

110 CK_HXTAL 

111 CK_PLL CK_PLL/2 

RCU_CFG0 CKOUTDIV[2:0]ᵝ̆ ץ ₮ ᶛ№ ̆

ᵞCK_OUT Ȃ 

└ 

MCU ᵬ ̆USART0 MCŬ╠ ױ LXTAL

ᶫғLXTAL ᶏ Ȃ 

USART0 IRC8M ғ ᵬ ̆ ױ ⱬ ῏ IRC8M

̆USART0 IRC8M ᵬҹ ᵬ Ȃ 

└ 

̂RCU_DSṼҬ DSLPVS[1:0]ᵝ ץ └ῤ Ҋ

Ȃ 

4-2. Ҋῤ  

DSLPVS[1:0] ̂Ṽ  

00 1.0 

01 0.9 

10 0.8 

11 1.2 



                                                               GD32E23x Ύ 

69 
 

RCU_DSV ̂RCU_VKEỸḠ Ȃ Ώ0x1A2B3C4D⌠

RCU_VKEY ̆RCU_DSV Ώ῀Ȃ  



                                                               GD32E23x Ύ 

70 
 

4.3. RCU  

RCU ̔0x4002 1000 

4.3.1. └  0 ̂ RCU_CTL0̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 XX83 X ӈȂ 

ץ ̂8ᵝ ȁ̃ ̂16ᵝ̃ ̂32ᵝ̃  

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

Ḡ  PLLSTB PLLEN Ḡ  CKMEN 

HXTALB

PS 

HXTALST

B 

HXTALE

N 

      r rw     rw rw r rw 

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

IRC8MCALIB[7:0] IRC8MADJ[4:0] Ḡ . 

IRC8MST

B 

IRC8MEN 

r rw  r rw 

 

ᵝ/ᵝ    

31:26 Ḡ  Ḡ ᵝṿȂ 

25 PLLSTB PLL ᵝ 

ᴆ ‘1’ PLL ₮ Ȃ 

0̔PLL  

1̔PLL  

24 PLLEN PLLᶏ  

ᴆ ᵝ ᵝȂ PLL ᵬҹ Ṝ ᵝҌ ᵝȂ ῀

ᴆ ꜚ ᵝȂ  

0̔PLL ῏   

1̔PLL   

23:20 Ḡ  Ḡ ᵝṿȂ 

19 CKMEN HXTAL ᶏ  

0̔ 4 ~ 32 MHz ᵣ ̂HXTAL̃   

1̔ᶏ 4 ~ 32 MHz ᵣ ̂HXTAL̃  

ᴆ ⌠HXTAL ѿ Ả ᵞ ̆ῤ ᴆ ℗ ⌠

IRC8M RC Ȃ Ҋ₃ץ ̔ ᵝ̆҉ ᵝ̆

ᴆ CKMIFᵝȂ  

̔ᶏ HXTAL ץ ̆ ᴆ └ᵝIRC8MEN ̆ ꜚᶏ

IRC8M Ȃ 

18 HXTALBPS ᵣ ̂HXTAL̃ ᶏ  
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HXTALENᵝҹ0 ̆HXTALBPSᵝ ΏȂ 

0̔ HXTAL   

1̔ᶏ HXTAL ̆HXTAL ₮ ԍ ῀  

17 HXTALSTB ᵣ ̂HXTAL̃ ᵝ 

ᴆ ‘1’ HXTAL Ȃ 

0̔HXTAL  

1̔HXTAL  

16 HXTALEN ᶏ   

ᴆ ‘1’ ‘0’Ȃ HXTAL PLL ῀ ᵬҹ ̆ ᵝҌ ᵝȂ

῀ ᴆ ꜚ ᵝȂ 

0̔ 4 ~ 32 MHz ᵣ  

1̔ᶏ 4 ~ 32 MHz ᵣ  

15:8 IRC8MCALIB[7:0] ῤ ‰ṿ  

҉ ꜚⱴ ֓ᵝ 

7:3 IRC8MADJ[4:0] ῤ ṿ 

֓ᵝ ᴆ ᵝ̆ ṿҹIRC8MADJ ╠ṿⱴ҉IRC8MCALIB[7:0]ᵝ ṿȂ

ṿ IRC8M⌠8 MHz ± 1%Ȃ  

2 Ḡ  Ḡ ᵝṿȂ 

1 IRC8MSTB ῤ ̂IRC8M̃ ᵝ 

ᴆ ‘1’ IRC8M Ȃ 

0̔IRC8M  

1̔IRC8M  

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   

4.3.2.  0 ̂ RCU_CFG0̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ ȁ̃ ̂16ᵝ̃ ̂32ᵝ̃  

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] 

PLLPRE

DV 

PLLSEL 

rw rw rw rw  rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
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ADCPSC[1:0] APB2PSC[2:0] APB1PSC[2:0] AHBPSC[3:0] SCSS[1:0] SCS[1:0] 

rw rw rw rw r rw 

 

ᵝ/ᵝ    

31 PLLDV CK_PLL 1 2№ ᵬCK_OUT 

0̔CK_PLL 2№ ᵬCK_OUT 

1̔CK_PLL ᵬCK_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  

001̔ ῤ 28M RC  

010̔ ῤ 40K RC   

011̔ ᵞ  

100̔  

101̔ ῤ 8M RC  

110̔  

111̔ᶭ ԍPLLDV ̂CK_PLL / 2̃ CK_PLL 

23:22 Ḡ  Ḡ ᵝṿ 

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 
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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 32̃ 

̔PLL ₮ Ҍ 72MHzȂ 

17 PLLPREDV HXTALᵬҹPLL ῀Ȃ ᵝҍ 1̂RCU_CFG1̃Ҭ PREDV[0]ᵝ

ѿ Ȃ RCU_CFG1 PREDVᵝ Ȃ 

ᴆ 1 0 № Ҍ№ ̆ ᵬPLL ῀ Ȃ 

0̔ HXTAL  

1̔ HXTAL ԋ№  

16 PLLSEL PLL   

ᴆ 1 0 └PLL  

0̔ IRC8Mԋ№ ҹPLL  

1̔ HXTAL ̂RCU_CFG1 PLLPRESELᵝ̃ҹPLL  

15:14 ADCPSC[1:0] ADC №  

ᴆΏ҈ᵝ RCU_CFG2 31ᵝ ADC № Ȃ 

ᴆ 0 1Ȃ 

000̔ APB2 2№  

001̔ APB2 4№  

010̔ APB2 6№  

011̔ APB2 8№  

100̔ AHB 3№  
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101̔ AHB 5№  

110̔ AHB 7№  

111̔ AHB 9№  

13:11 APB2PSC[2:0] APB2 №  

ᴆ 1 0 └APB2 № Ȃ 

0xx̔ AHB Ҍ№  

100̔ AHB 2№  

101̔ AHB 4№  

110̔ AHB 8№  

111̔ AHB 16№  

10:8 APB1PSC[2:0] APB1 №  

ᴆ └APB1 № Ȃ 

0xx̔ AHB Ҍ№  

100̔ AHB 2№  

101̔ AHB 4№  

110̔ AHB 8№  

111̔ AHB 16№  

7:4 AHBPSC[3:0] AHB №  

ᴆ └AHB № Ȃ 

0xxx̔ CK_SYS Ҍ№  

1000̔ CK_SYS 2№  

1001̔ CK_SYS 4№  

1010̔ CK_SYS 8№  

1011̔ CK_SYS 16№   

1100̔ CK_SYS 64№  

1101̔ CK_SYS 128№  

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

HXTAL₮ ̆ └ IRC8Mᵬҹ PLL Ȃ 

00̔ IRC8M ᵬҹCK_SYS  

01̔ HXTAL ᵬҹCK_SYS  

10̔ PLLᵬҹCK_SYS  
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11̔Ḡ  

4.3.3. Ҭ  ̂ RCU_INT̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ ȁ̃ ̂16ᵝ̃ ̂32ᵝ̃  

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

Ḡ  CKMIC Ḡ  

IRC28M 

STBIC 

PLL 

STBIC 

HXTAL 

STBIC 

IRC8M 

STBIC 

LXTAL 

STBIC 

IRC40K 

STBIC 

  w  w w w w w w 

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

Ḡ  

IRC28M 

STBIE 

PLL 

STBIE 

HXTAL 

STBIE 

IRC8M 

STBIE 

LXTAL 

STBIE 

IRC40K 

STBIE 

CKMIF Ḡ  

IRC28M 

STBIF 

PLL 

STBIF 

HXTAL 

STBIF 

IRC8M 

STBIF 

LXTAL 

STBIF 

IRC40K 

STBIF 

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

 

ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿȂ 

23 CKMIC HXTAL Ҭ  

ᴆΏ1 ᵝCKMIF ᵝȂ 

0̔Ҍ ᵝCKMIF ᵝ 

1̔ ᵝCKMIF ᵝ 

22 Ḡ  Ḡ ᵝṿȂ 

21 IRC28MSTBIC IRC28M Ҭ  

ᴆΏ1 ᵝIRC28MSTBIF ᵝȂ 

0̔Ҍ ᵝIRC28MSTBIF ᵝ 

1̔ ᵝIRC28MSTBIF ᵝ 

20 PLLSTBIC PLL Ҭ  

ᴆΏ1 ᵝPLLSTBIF ᵝȂ 

0̔Ҍ ᵝPLLSTBIF ᵝ 

1̔ ᵝPLLSTBIF ᵝ 

19 HXTALSTBIC HXTAL Ҭ  

ᴆΏ1 ᵝHXTALSTBIF ᵝȂ 

0̔Ҍ ᵝHXTALSTBIF ᵝ 

1̔ ᵝHXTALSTBIF ᵝ 

18 IRC8MSTBIC IRC8M Ҭ  

ᴆΏ1 ᵝIRC8MSTBIF ᵝȂ 

0̔Ҍ ᵝIRC8MSTBIF ᵝ 



                                                               GD32E23x Ύ 

76 
 

1̔ ᵝIRC8MSTBIF ᵝ 

17 LXTALSTBIC LXTAL Ҭ  

ᴆΏ1 ᵝLXTALSTBIF ᵝȂ 

0̔Ҍ ᵝLXTALSTBIF ᵝ 

1̔ ᵝLXTALRDYF ᵝ 

16 IRC40KSTBIC IRC40K Ҭ  

ᴆΏ1 ᵝIRC40KSTBIF ᵝȂ 

0̔Ҍ ᵝIRC40KSTBIF ᵝ 

1̔ ᵝIRC40KSTBIF ᵝ 

15:14 Ḡ  Ḡ ᵝṿȂ 

13 IRC28MSTBIE IRC28M Ҭ ᶏ  

ᴆ 1 0 ᶏ / IRC28M Ҭ Ȃ 

0̔ IRC28M Ҭ   

1̔ᶏ IRC28M Ҭ  

12 PLLSTBIE PLL Ҭ ᶏ  

ᴆ 1 0 ᶏ / PLL Ҭ Ȃ 

0̔ PLL Ҭ   

1̔ᶏ PLL Ҭ   

11 HXTALSTBIE HXTAL Ҭ ᶏ  

ᴆ 1 0 ᶏ / HXTAL Ҭ Ȃ 

0̔ HXTAL Ҭ   

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   

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 

0̔   
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1̔HXTAL  

6 Ḡ  Ḡ ᵝṿȂ 

5 IRC28MSTBIF IRC28M Ҭ ᵝ 

IRC28M ғIRC28MSTBIEᵝ 1 ᴆ 1Ȃ 

ᴆ IRC28MSTBIC=1 ᵝȂ 

0̔ IRC28M Ҭ ֟   

1̔IRC28M Ҭ   

4 PLLSTBIF PLL Ҭ ᵝ 

PLL ғPLLSTBIEᵝ 1 ᴆ 1Ȃ 

ᴆ PLLSTBIC=1 ᵝȂ 

0̔ PLL Ҭ ֟   

1̔֟ PLL Ҭ   

3 HXTALSTBIF HXTAL Ҭ ᵝ 

4 ~ 32 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   

1̔ LXTAL Ҭ   

0 IRC40KSTBIF IRC40K Ҭ ᵝ 

ῤ 32kHz RC ғIRC40KSTBIEᵝ 1 ᴆ 1Ȃ 

ᴆ IRC40KSTBIC =1 ᵝȂ 

0̔ IRC40K Ҭ ֟   

1̔֟ IRC40K Ҭ   

4.3.4. APB2ᵝ  ̂ RCU_APB2RST̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ ȁ̃ ̂16ᵝ̃ ̂32ᵝ̃  

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

TIMER16 

RST 

TIMER15 

RST 

TIMER14 

RST 

 rw rw rw 

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

Ḡ  

USART0 

RST 

Ḡ . 

SPI0 

RST 

TIMER0 

RST 

Ḡ  

ADC 

RST 

Ḡ  

CFGCMP 

RST 

 rw  rw rw  rw         rw 

 

ᵝ/ᵝ    

31:19 Ḡ  Ḡ ᵝṿȂ 

18 TIMER16RST TIMER16 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝTIMER16   

17 TIMER15RST TIMER15 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝTIMER15   

16 TIMER14RST TIMER14 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝTIMER14   

15 Ḡ  Ḡ ᵝṿȂ 

14 USART0RST USART0 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝUSART0 

13 Ḡ  Ḡ ᵝṿȂ 

12 SPI0RST SPI0 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝSPI0 

11 TIMER0RST TIMER0 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝTIMER0  

10 Ḡ  Ḡ ᵝṿȂ 

9 ADCRST ADC ᵝ 
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ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝADC 

8:1 Ḡ  Ḡ ᵝṿȂ 

0 CFGCMPRST ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝ  

4.3.5. APB1ᵝ  ̂ RCU_APB1RST̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ ȁ̃ ̂16ᵝ̃ ̂32ᵝ̃  

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

Ḡ  

PMU 

RST 

Ḡ  

I2C1 

RST 

I2C0 

RST 

Ḡ  

USART1 

RST 

Ḡ  

   rw      rw rw    rw  

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

Ḡ  

SPI1 

RST 

Ḡ  

WWDGT 

RST 

Ḡ  

TIMER13 

RST 

Ḡ  

TIMER5 

RST 

Ḡ  

TIMER2 

RST 

Ḡ  

 rw   rw   rw    rw   rw  

 

ᵝ/ᵝ    

31:29 Ḡ  Ḡ ᵝṿȂ 

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 ᵝI2C1 

21 I2C0RST I2C0 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝI2C0 
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20:18 Ḡ  Ḡ ᵝṿȂ 

17 USART1RST USART1 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝUSART1 

16:15 Ḡ  Ḡ ᵝṿȂ 

14 SPI1RST SPI1 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝSPI1 

13:12 Ḡ  Ḡ ᵝṿȂ 

11 WWDGTRST ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝ  

10:9 Ḡ  Ḡ ᵝṿȂ 

8 TIMER13RST TIMER13 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝTIMER13  

7:5 Ḡ  Ḡ ᵝṿȂ 

4 TIMER5RST TIMER5 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝTIMER5  

3:2 Ḡ  Ḡ ᵝṿȂ 

1 TIMER2RST TIMER2 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝTIMER2  

0 Ḡ  Ḡ ᵝṿȂ 

4.3.6. AHBᶏ  ̂ RCU_AHBEÑ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0014 

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

Ḡ  PFEN Ḡ . PCEN PBEN PAEN Ḡ  

          rw   rw rw rw  

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

Ḡ  CRCEN Ḡ  

FMC 

SPEN 

Ḡ  

SRAM 

SPEN 

Ḡ  DMAEN 

         rw  rw  rw  rw 

 

ᵝ/ᵝ    

31:23 Ḡ  Ḡ ᵝṿȂ 

22 PFEN GPIOF ᶏ  

ᴆ 1 0Ȃ 

0̔GPIOF ῏  

1̔GPIOF  

21:20 Ḡ  Ḡ ᵝṿȂ 

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  

16:7 Ḡ  Ḡ ᵝṿȂ 

6 CRCEN CRC ᶏ  

ᴆ 1 0Ȃ 

0̔CRC ῏  

1̔CRC  

5 Ḡ  Ḡ ᵝṿȂ 

4 FMCSPEN FMC ᶏ  

ᴆ 1 0 /῏ Ҋ FMC Ȃ 

0̔῏ Ҋ FMC  

1̔ Ҋ FMC  
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3 Ḡ  Ḡ ᵝṿȂ 

2 SRAMSPEN SRAM ᶏ  

ᴆ 1 0 /῏ Ҋ SRAM Ȃ 

0̔῏ Ҋ SRAM  

1̔ Ҋ SRAM  

1 Ḡ  Ḡ ᵝṿȂ 

0 DMAEN DMA ᶏ  

ᴆ 1 0Ȃ 

0̔῏ DMA  

1̔ DMA  

4.3.7. APB2ᶏ  ̂ RCU_APB2EÑ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ ȁ̃ ̂16ᵝ̃ ̂32ᵝ̃  

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

Ḡ  

DBGMCU

EN 

Ḡ  

TIMER16

EN 

TIMER15

EN 

TIMER14

EN 

         rw    rw rw rw 

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

Ḡ  

USART0

EN 

Ḡ  SPI0EN 

TIMER0E

N 

Ḡ  ADCEN Ḡ  

CFGCMP 

EN 

 rw  rw rw  rw         rw 

 

ᵝ/ᵝ    

31:19 Ḡ  Ḡ ᵝṿȂ 

22 DBGMCUEN DBGMCU ᶏ  

ᴆ 1 0Ȃ 

0̔῏ DBGMCU  

1̔ DBGMCU  

21:19 Ḡ  Ḡ ᵝṿȂ 

18 TIMER16EN TIMER16 ᶏ  

ᴆ 1 0Ȃ 

0̔῏ TIMER16  

1̔ TIMER16  

17 TIMER15EN TIMER15 ᶏ  

ᴆ 1 0Ȃ 
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0̔῏ TIMER15  

1̔ TIMER15  

16 TIMER14EN TIMER14 ᶏ  

ᴆ 1 0Ȃ 

0̔῏ TIMER14  

1̔ TIMER14  

15 Ḡ  Ḡ ᵝṿȂ 

14 USART0EN USART0 ᶏ  

ᴆ 1 0Ȃ 

0̔῏ USART0  

1̔ USART0  

13 Ḡ  Ḡ ᵝṿȂ 

12 SPI0EN SPI0 ᶏ  

ᴆ 1 0Ȃ 

0̔῏ SPI0  

1̔ SPI0  

11 TIMER0EN TIMER0 ᶏ  

ᴆ 1 0Ȃ 

0̔῏ TIMER0  

1̔ TIMER0  

10 Ḡ  Ḡ ᵝṿȂ 

9 ADCEN ADC ᶏ  

ᴆ 1 0Ȃ 

0̔῏ ADC  

1̔ ADC  

8:1 Ḡ  Ḡ ᵝṿȂ 

0 CFGCMPEN ҍ ᶏ  

ᴆ 1 0Ȃ 

0̔῏ ҍ  

1̔ ҍ  

4.3.8. APB1ᶏ  ̂ RCU_APB1EÑ 

Ẓ ̔0x1C 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ ȁ̃ ̂16ᵝ̃ ̂32ᵝ̃  

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

USART1

EN 

Ḡ  

   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  

TIMER13E

N 

Ḡ  

TIMER5E

N 

Ḡ  

TIMER2E

N 

Ḡ  

 rw   rw   rw    rw   rw  

 

ᵝ/ᵝ    

31:29 Ḡ  Ḡ ᵝṿȂ 

28 PMUEN ᶏ  

ᴆ 1 0Ȃ 

0̔῏  

1̔  

27:23 Ḡ  Ḡ ᵝṿȂ 

22 I2C1EN I2C1 ᶏ  

ᴆ 1 0Ȃ 

0̔῏ I2C1  

1̔ I2C1  

21 I2C0EN I2C0 ᶏ  

ᴆ 1 0Ȃ 

0̔῏ I2C0  

1̔ I2C0  

20:18 Ḡ  Ḡ ᵝṿȂ 

17 USART1EN USART1 ᶏ  

ᴆ 1 0Ȃ 

0:῏ USART1  

1: USART1  

16:15 Ḡ  Ḡ ᵝṿȂ 

14 SPI1EN SPI1 ᶏ  

ᴆ 1 0Ȃ 

0̔῏ SPI1  

1̔ SPI1  

13:12 Ḡ  Ḡ ᵝṿȂ 

11 WWDGTEN ᶏ  

ᴆ 1 0Ȃ 

0̔῏  
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1̔  

10:9 Ḡ  Ḡ ᵝṿȂ 

8 TIMER13EN TIMER13 ᶏ  

ᴆ 1 0Ȃ 

0̔῏ TIMER13  

1̔ TIMER13  

7:5 Ḡ  Ḡ ᵝṿȂ 

4 TIMER5EN TIMER5 ᶏ  

ᴆ 1 0Ȃ 

0̔῏ TIMER5  

1̔ TIMER5  

3:2 Ḡ  Ḡ ᵝṿȂ 

1 TIMER2EN TIMER2 ᶏ  

ᴆ 1 0Ȃ 

0̔῏ TIMER2  

1̔ TIMER2  

0 Ḡ  Ḡ ᵝṿȂ 

4.3.9. ᴍ └  ̂ RCU_BDCTL̃ 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0018̆ ᴍ ᵝ ᵝ 

ץ ̂8ᵝ ȁ̃ ̂16ᵝ̃ ̂32ᵝ̃  

̔ ᴍ └ ̂BDCTL̃ LXTALEN, LXTALBPS, RTCSRC RTCENᵝֽ

ᴍ ᵝ 0Ȃ └ ̂PMU_CTL̃Ҭ BKPWENᵝ 1 ֓ᵝ

ꜚȂ 

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

Ḡ  BKPRST 

               rw 

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

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

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 
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0̔ ᵝ 

1̔ ᵝ ᴍ  

15 RTCEN RTC ᶏ  

ᴆ 1 0Ȃ 

0̔῏ RTC   

1̔ RTC   

14:10 Ḡ  Ḡ ᵝṿȂ 

9:8 RTCSRC[1:0] RTC ῀  

ᴆ ᵝ └RTC Ȃ 

00̔  

01̔ LXTAL ᵬҹRTC  

10̔ IRC40K ᵬҹRTC  

11̔ HXTAL 32№ ᵬҹRTC  

7:5 Ḡ  Ḡ ᵝṿȂ 

4:3 LXTALDRI[1:0] LXTAL ꜚ ⱬ 

ᴆ ᵝ Ȃ ᵝ ᴍ ̆ᴪ ṿȂ 

00̔ ꜚ ⱬ   

01̔Ҭᵞ ꜚ ⱬ 

10̔Ҭ ꜚ ⱬ 

11̔ ꜚ ⱬ ̂ ᵝ ṿ̃ 

̔LXTALDRI Ҋ  

2 LXTALBPS LXTAL ᶏ  

ᴆ 1 0Ȃ 

0̔ LXTAL   

1̔ᶏ LXTAL  

1 LXTALSTB ᵞ ᵝ 

ᴆ 1 LXTAL ₮ Ȃ 

0̔LXTAL  

1̔LXTAL  

0 LXTALEN LXTALᶏ  

ᴆ 1 0Ȃ 

0̔῏ LXTAL 

1̔ LXTAL 

4.3.10. ᵝ /  ̂ RCU_RSTSCK̃ 

Ẓ ̔0x24 

ᵝṿ̔0x0C00 0000̆ ᵝ ᵝ ̆ ᵝ ᵝ Ȃ 

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

LP 

RSTF 

WWDGT 

RSTF 

FWDGT 

RSTF 

SW 

RSTF 

POR 

RSTF 

EP 

RSTF 

OBL 

RSTF 

RSTFC 

V12 

RSTF 

Ḡ  

r r r r r r r rw r        

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

Ḡ  

IRC40K 

STB 

IRC40K 

EN 

              r rw 

 

ᵝ/ᵝ    

31 LPRSTF ᵞⱳ ᵝ ᵝ 

/ ᵝ ᴆ 1Ȃ 

ᴆ 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 
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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 

23 V12RSTF V12 ᵝ ᵝ 

V12 ᵝ ᴆ 1Ȃ 

ᴆ Ώ1⌠RSTFCᵝ ᵝȂ 

0̔ V12 ᵝ  

1̔ V12 ᵝ 

22:2 Ḡ  Ḡ ᵝṿȂ 

1 IRC40KSTB IRC40K ᵝ 

ᵝ ᴆ 1 IRC40K ₮ Ȃ 

0̔IRC40K  

1̔IRC40K  

0 IRC40KEN IRC40K ᶏ  

ᴆ 1 0Ȃ 

0̔῏ IRC40K  

1̔ IRC40K  

4.3.11. AHB ᵝ  ̂ RCU_AHBRST̃ 

Ẓ ̔0x28 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ ȁ̃ ̂16ᵝ̃ ̂32ᵝ̃  

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

Ḡ  PFRST Ḡ  PCRST PBRST PARST Ḡ  

         rw   rw rw rw  

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

Ḡ  

                

 

ᵝ/ᵝ    

31:23 Ḡ  Ḡ ᵝṿȂ 
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22 PFRST GPIOF ᵝ  

ᴆ 1 0Ȃ 

0̔ ᵬ   

1̔ ᵝGPIOF   

21:20 Ḡ  Ḡ ᵝṿȂ 

19 PCRST GPIOC ᵝ  

ᴆ 1 0Ȃ 

0̔ ᵬ  

1̔ ᵝGPIOC   

18 PBRST GPIOB ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵬ   

1̔ ᵝGPIOB   

17 PARST GPIOA ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵬ  

1̔ ᵝGPIOA   

16:0 Ḡ  Ḡ ᵝṿȂ 

4.3.12.  1 ̂RCU_CFG1̃ 

Ẓ ̔0x2c 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ ȁ̃ ̂16ᵝ̃ ̂32ᵝ̃  

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

Ḡ  

   

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

Ḡ  PREDV[3:0] 

 rw 

 

ᵝ/ᵝ    

31:4 Ḡ  Ḡ ᵝṿȂ 

3:0 PREDV[3:0] HXTAL CK_IRC48MᵬҹPLL ῀ №  

ᴆ 1 0Ȃ ֓ᵝֽ PLL῏ ΏȂ 

̔PREDV ᵝ0ҍRCU_CFG0 ᵝ17 ⱳ ̆ḱ RCU_CFG0 ᵝ17

ᵝ0̆ № ҹ ̂PREDV + 1̃ 

0000̔PLL ῀̆Ҍ№  

0001̔PLL ῀2№  
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0010̔PLL ῀3№  

0011̔PLL ῀4№  

0100̔PLL ῀5№  

0101̔PLL ῀6№  

0110̔PLL ῀7№  

0111̔PLL ῀8№  

1000̔PLL ῀9№  

1001̔PLL ῀10№  

1010̔PLL ῀11№  

1011̔PLL ῀12№  

1100̔PLL ῀13№  

1101̔PLL ῀14№  

1110̔PLL ῀15№  

1111̔PLL ῀16№  

4.3.13.  2 ̂RCU_CFG2̃ 

Ẓ ̔0x30 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ ȁ̃ ̂16ᵝ̃ ̂32ᵝ̃  

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

ADCPS 

C[2] 

Ḡ  

IRC28MD

IV 

rw               rw 

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

Ḡ  ADCSEL Ḡ  USART0SEL[1:0] 

       rw       rw 

 

ᵝ/ᵝ    

31 ADCPSC[2] ADCPSC ᵝ2 

RCU_CFG0 ᵝ15:14 

30:17 Ḡ  Ḡ ᵝṿȂ 

16 IRC28MDIV          IRC28M №  

0̔IRC28M/2ᵬҹADC  

1̔IRC28MᵬҹADC  

15:9  Ḡ  Ḡ ᵝṿȂ 

8 ADCSEL ADC  

ᴆ 1 0Ȃ 

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

7:2 Ḡ  Ḡ ᵝṿȂ 

1:0 USART0SEL[1:0] USART0  

ᴆ 1 0Ȃ 

00̔USART0 APB2  

01̔USART0  

10̔USART0 LXTAL  

11̔USART0 IRC8M  

4.3.14. └  1 ̂RCU_CTL1̃ 

Ẓ ̔0x34 

ᵝṿ̔0x0000 XX80 X ӈ 

ץ ̂8ᵝ ȁ̃ ̂16ᵝ̃ ̂32ᵝ̃  

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

Ḡ  

                

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

IRC28MCALIB[7:0] IRC28MADJ[4:0] Ḡ  

IRC28MS

TB 

IRC28ME

N 

r rw  r rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:8 IRC28MCALIB[7:0] IRC28M ‰ 

ꜚ ֓ᵝᴪ ꜚ∆ ҹ₮ ‰ Ȃ 

7:3 IRC28MADJ[4:0] IRC28M  

֓ᵝ ᴆ ̆ ṿҹ̂ IRC28MADJ̃β ṿⱴ҉IRC28MCALIB[7:0]ᵝ

ṿȂ ṿ IRC28M ⌠28MHz ±1%Ȃ 

2 Ḡ  Ḡ ᵝṿȂ 

1 IRC28MSTB IRC28M ᵝ  

ᴆ 1 ῤ IRC28M Ȃ 

0̔IRC28M  

1̔IRC28M  

0 IRC28MEN IRC28M ᶏ   

ᴆ 1 0Ȃ 

0̔῏ IRC28M  

1̔ IRC28M  
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4.3.15.  ̂ RCU_VKEỸ 

Ẓ ̔0x100 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ ȁ̃ ̂16ᵝ̃ ̂32ᵝ̃  

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 Ώ0x1A2B3C4D

̆RCU_DSV ΏȂ 

4.3.16.  (RCU_DSṼ 

Ẓ ̔0x134 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ ȁ̃ ̂16ᵝ̃ ̂32ᵝ̃  

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

Ḡ  

                

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

Ḡ  DSLPVS[1:0] 

              rw 

 

ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿȂ 

1:0 DSLPVS[1:0]  

֓ᵝ ᴆ ᵝ Ȃ 

00̔ Ҋῤ ҹ1.0V 

01̔ Ҋῤ ҹ0.9V  

10̔ Ҋῤ ҹ0.8V 

11̔ Ҋῤ ҹ1.2V 
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5. Ҭ /Ԋᴆ └ ̂EXTĨ 

 ׃ .5.1

Cortex®-M23 ԅ Ҭ └ (Nested Vectored Interrupt Controller (NVIC)

Ҭ ȂNVIC ԅᵞ Ҭ ץ̆ └Ȃ

ῤ Ȃ ῏ԍNVIC ȇCortex®-M23 ΎȈȂ 

EXTÎҬ /Ԋᴆ └ ̃ 21ҩ ԑ ғ ῤ ֟ Ҭ

ԊᴆȂEXTI ҈ ҉̔ ȁҊ ᴋ ȂEXTIҬ

ѿҩ ץ Ȃ 

5.2. Һ  

Â Cortex®-M23 ̕ 

Â 28 Ҭ ̂GD32E23x֟ ̃̕ 

Â 2ᵝҬ ᴨᾢ ᵝ—4ҩҬ ᴨᾢ ̕ 

Â Ҭ ̕ 

Â Ҭ ̕ 

Â ׆ ̕ 

Â EXTIҬ 21ҩ ԑ ̕ 

Â 3 ̔҉ ̆Ҋ ᴋ ̕ 

Â ᴆҬ Ԋᴆ ̕ 

Â Ȃ 

5.3. ⱳ  

Arm Cortex®-M23 Ҭ └ (NVIC) (Handler) Ҋ

ᴨᾢ ץ№ Ȃ ̆ ꜚ ╠ ᵬ ̆

Ҭ Ⱶ (ISR) ꜚ ῒ₮ Ȃ 

╠ ᵬ ׆̆ ԅҬ ῀ Ȃ Ҭ ̆

Ҭ ̆ ╝⁞ԅ ℗ ᵬ ȂҊ ↓₮ԅCortex®-M23Ҭ

NVIC Ȃ 

5-1. Cortex®-M23Ҭ 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   

- 4-10 - 
0x0000_0010 -

0x0000_002B 
Ḡ  

SVCall Ⱶ

 
11  0x0000_002C 

SWI פ Ⱶ

 

- 12-13 - 
0x0000_0030 -

0x0000_0034 
Ḡ  

PendSV

Ⱶ 
14  0x0000_0038 Ⱶ  

 15  0x0000_003C  

SysTick ‰ṿ ҹ9000 S̆ysTick ҹHCLK/8̆ HCLK ҹ72MHz̆

↕SysTickҬ ᴪ1ms ѿ Ȃ 

5-2. Ҭ  

Ҭ   Ҭ   

IRQ 0 16 Ҭ  0x0000_0040 

IRQ 1 17 ⌠ EXTI LVDҬ  0x0000_0044 

IRQ 2 18 RTCῃ Ҭ  0x0000_0048 

IRQ 3 19 FMCῃ Ҭ  0x0000_004C 

IRQ 4 20 RCUῃ Ҭ  0x0000_0050 

IRQ 5 21 EXTI 0-1Ҭ  0x0000_0054 

IRQ 6 22 EXTI 2-3Ҭ  0x0000_0058 

IRQ 7 23 EXTI 4-15 Ҭ  0x0000_005C 

IRQ 8 24 Ḡ  0x0000_0060 

IRQ 9 25 DMA 0ῃ Ҭ  0x0000_0064 

IRQ 10 26 DMA 1-2ῃ Ҭ  0x0000_0068 

IRQ 11 27 DMA 3-4ῃ Ҭ  0x0000_006C 

IRQ 12 28 ADC CMPҬ  0x0000_0070 

IRQ 13 29 TIMER0Ҭ ̆ ̆ Ҭ   0x0000_0074 

IRQ 14 30 TIMER0 Ҭ  0x0000_0078 

IRQ 15 31 Ḡ  0x0000_007C 

IRQ 16 32 TIMER2ῃ Ҭ  0x0000_0080 

IRQ 17 33 TIMER5ῃ Ҭ  0x0000_0084 

IRQ 18 34 Ḡ  0x0000_0088 

IRQ 19 35 TIMER13ῃ Ҭ  0x0000_008C 

IRQ 20 36 TIMER14ῃ Ҭ  0x0000_0090 

IRQ 21 37 TIMER15ῃ Ҭ  0x0000_0094 

IRQ 22 38 TIMER16ῃ Ҭ  0x0000_0098 

IRQ 23 39 I2C0ԊᴆҬ  0x0000_009C 

IRQ 24 40 I2C1ԊᴆҬ  0x0000_00A0 

IRQ 25 41 SPI0ῃ Ҭ  0x0000_00A4 

IRQ 26 42 SPI1ῃ Ҭ  0x0000_00A8 
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Ҭ   Ҭ   

IRQ 27 43 USART0ῃ Ҭ  0x0000_00AC 

IRQ 28 44 USART1ῃ Ҭ  0x0000_00B0 

IRQ 29 45 Ḡ  0x0000_00B4 

IRQ 30 46 Ḡ  0x0000_00B8 

IRQ 31 47 Ḡ  0x0000_00BC 

IRQ 32 48 I2C0 Ҭ  0x0000_00C0 

IRQ 33 49 Ḡ  0x0000_00C4 

IRQ 34 50 I2C1 Ҭ  0x0000_00C8 

IRQ 35 51 Ḡ  0x0000_00CC 

IRQ 36 52 Ḡ  0x0000_00D0 

IRQ 37 53 Ḡ  0x0000_00D4 

IRQ 38 54 Ḡ  0x0000_00D8 

IRQ 39-41 55-57 Ḡ  
 0x0000_00DC- 

0x0000_00E4 

IRQ 42 58 Ḡ  0x0000_00E8 

IRQ 43-47 59-63 Ḡ  
 0x0000_00EC- 

0x0000_00FC 

IRQ 48 64 Ḡ  0x0000_0100 

IRQ 49-50 65-66 Ḡ  
0x0000_0104- 

0x0000_0108 

IRQ 51 67 Ḡ  0x0000_010C 

IRQ52-66 68-82 Ḡ  
0x0000_0110- 

0x0000_0148 

IRQ67 83 Ḡ  0x0000_014C 
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5.4. Ҭ Ԋᴆ(EXTI)  

5-1. EXTI  

EXTI 0~27

└ ᴆ

Ҭ └

Ԋᴆ֟ Ԋᴆ └

NVIC

ᾝ

 

5.5. Ҭ Ԋᴆⱳ  

EXTI 21ҩ ԑ ғ ץ ֟ Ҭ Ԋᴆ Ȃ

EXTI ᶫ3 ̔҉ ̆Ҋ ᴋ ȂEXTIҬ ҩ

ץԇ≢№ץ Ȃ 

EXTI I/O 16 ץ ῤ 5 ̆ΐᵣ 5-3. EXTI

Ȃ SYSCFG SYSCFG_EXTISSx ̆ GPIO ץ ᵬ 

EXTI ̆ΐᵣ  (SYSCFG)Ȃ 

ԅҬ ĔXTI ץ ᶫԊᴆḤ ȂCortex®-M23ῤ ῃ Ҭ (WFI)̆

Ԋᴆ(WFE) Ԋᴆ(SEV) Ȃפ ῤ ѿҩ Ҭ └ ̂WIC̃̆ ץ

NVIC ῀ⱳ ᵞ ᴡ ̆ WIC ≢Ҭ Ԋᴆץ ∞ ᴨᾢ Ȃ

֓ Ԋᴆ ̆EXTI ҩ ̆ᶛ ѿҩ I/O

RTC ꜚᵬȂ 

5-3. EXTI  

EXTI   

0 PA0 / PB0 / PF0 
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EXTI   

1 PA1 / PB1 / PF1 

2 PA2 / PB2  

3 PA3 / PB3  

4 PA4 / PB4  

5 PA5 / PB5  

6 PA6 / PB6 / PF6 

7 PA7 / PB7 / PF7 

8 PA8 / PB8  

9 PA9 / PB9  

10 PA10 / PB10  

11 PA11 / PB11  

12 PA12 / PB12  

13 PA13 / PB13 / PC13 

14 PA14 / PB14 / PC14 

15 PA15 / PB15 / PC15 

16 LVD 

17 RTC  

18 Ḡ  

19 RTC  

20 Ḡ  

21 CMP ₮ 

22 Ḡ  

23 Ḡ  

24 Ḡ  

25 USART0  

26 Ḡ  

27 Ḡ  
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5.6. EXTI  

EXTI ̔0x4001 0400 

5.6.1. Ҭ ᶏ ̂EXTI_INTEÑ 

Ẓ ̔0x00 

ᵝṿ̔0x0F94 0000 

̂32ᵝ̃  

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

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

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

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

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

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

 

ᵝ/ᵝ    

31:28 Ḡ  Ḡ ᵝṿ 

27:0 INTENx Ҭ ᶏ ᵝx̂x=0..27̃ 

0̔ x Ҭ  

1̔ x Ҭ ᶏ  

5.6.2. Ԋᴆᶏ ̂EXTI_EVEÑ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

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

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

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

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

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

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

 

ᵝ/ᵝ    

31:28 Ḡ  Ḡ ᵝṿ 

27:0 EVENx Ԋᴆᶏ ᵝx̂x=0..27̃ 

0̔ x Ԋᴆ  
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1̔ x Ԋᴆ ᶏ  

5.6.3. ҉ ᶏ ̂EXTI_RTEÑ  

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

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

Ḡ  RTEN21 Ḡ  RTEN19 Ḡ  RTEN17 RTEN16 

          rw  rw  rw rw 

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

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

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

 

ᵝ/ᵝ    

31:22 Ḡ  Ḡ ᵝṿ 

21 RTENx ҉ ᶏ ̂x=21̃ 

0̔ x ҉  

1̔ x ҉ ̂Ҭ /Ԋᴆ ̃ 

20 Ḡ  Ḡ ᵝṿ 

19 RTENx ҉ ᶏ ̂x=19̃ 

0̔ x ҉  

1̔ x ҉ ̂Ҭ /Ԋᴆ ̃ 

18 Ḡ  Ḡ ᵝṿ 

17:0 RTENx ҉ ᶏ ̂x=0..17̃ 

0̔ x ҉  

1̔ x ҉ ̂Ҭ /Ԋᴆ ̃ 

5.6.4. Ҋ ᶏ ̂EXTI_FTEÑ  

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

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

Ḡ  FTEN21 Ḡ  FTEN19 Ḡ  FTEN17 FTEN16 

          rw  rw  rw rw 

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

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

 

ᵝ/ᵝ    

31:22 Ḡ  Ḡ ᵝṿ 

21 FTENx Ҋ ᶏ ̂x=21̃ 

0̔ x Ҋ  

1̔ x Ҋ ̂Ҭ /Ԋᴆ ̃ 

20 Ḡ  Ḡ ᵝṿ 

19 FTENx Ҋ ᶏ ̂x=19̃ 

0̔ x Ҋ  

1̔ x Ҋ ̂Ҭ /Ԋᴆ ̃ 

18 Ḡ  Ḡ ᵝṿ 

17:0 FTENx Ҋ ᶏ ̂x=0..17̃ 

0̔ x Ҋ  

1̔ x Ҋ ̂Ҭ /Ԋᴆ ̃ 

5.6.5. ᴆҬ Ԋᴆ ̂EXTI_SWIEṼ  

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

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

Ḡ  SWIEV21 Ḡ  SWIEV19 Ḡ  SWIEV17 SWIEV16 

          rw  rw  rw rw 

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

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

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

 

ᵝ/ᵝ    

31:22 Ḡ  Ḡ ᵝṿ 

21 SWIEVx Ҭ /Ԋᴆ ᴆ ̂x=21̃ 

0̔ EXTI x ᴆҬ /Ԋᴆ  

1̔ EXTI x ᴆҬ /Ԋᴆ  

20 Ḡ  Ḡ ᵝṿ 

19 SWIEVx Ҭ /Ԋᴆ ᴆ ̂x=19̃ 

0̔ EXTI x ᴆҬ /Ԋᴆ  
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1̔ EXTI x ᴆҬ /Ԋᴆ  

18 Ḡ  Ḡ ᵝṿ 

17:0 SWIEVx Ҭ /Ԋᴆ ᴆ ̂x=0..17̃ 

0̔ EXTI x ᴆҬ /Ԋᴆ  

1̔ EXTI x ᴆҬ /Ԋᴆ  

5.6.6. ̂EXTI_PD̃  

Ẓ ̔0x14 

ᵝṿ̔ ӈ 

̂32ᵝ̃  

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

Ḡ  PD21 Ḡ  PD19 Ḡ  PD17 PD16 

          rc_w1  rc_w1  rc_w1 rc_w1 

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

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

rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 

 

ᵝ/ᵝ    

31:22 Ḡ  Ḡ ᵝṿ 

21 PDx Ҭ ̂x=21̃ 

0̔EXTI x  

1̔EXTI x  

֓ᵝΏ1̆ ῒ 0 

20 Ḡ  Ḡ ᵝṿ 

19 PDx Ҭ ̂x=19̃ 

0̔EXTI x  

1̔EXTI x  

֓ᵝΏ1̆ ῒ 0 

18 Ḡ  Ḡ ᵝṿ 

17:0 PDx Ҭ ̂x=0..17̃ 

0̔EXTI x  

1̔EXTI x  

֓ᵝΏ1̆ ῒ 0 
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6. ῀/ ₮ ̂GPIO AFIÕ 

 ׃ .6.1

GD32E23x 39ҩ I/O ̂GPIÕ̆ №≢ҹ PA0 ~ PA15 P̆B0 ~ PB15 P̆C13 

~ PC15̆PF0 ~ PF1̆PF6 ~ PF7Ȃ ҉ ῒ ῀/ ₮ⱳ Ȃ ҩ GPIO

῏ └ ץ Ȃ 

GPIO ῒז ⱳ ̂AFs̃ ̆ Ҋ ȂGPIO

῏ ץ ᵬ ⱳ ̆ ⱳ ῀/ ₮  Ȃץ

ҩ GPIO ץ ᴆ ҹ ₮̂ ȁ̃ ῀ȁ ⱳ Ȃ

ҩ GPIO ץ ҹ҉ ȁҊ ҉ /Ҋ Ȃ ̆ GPIO

ΐ ꜚ ⱬȂ 

6.2. Һ  

Â ῀/ ₮ └̕ 

Â ῀ⱳ ᶏ └̕ 

Â ҩ ΐ ҉ /Ҋ ⱳ ̕ 

Â / ₮ᶏ └̕ 

Â ᵝ/ ᵝ ₮ᶏ ̕ 

Â ₮ ꜚ ̕ 

Â ῀/ ₮ ̕ 

Â ⱳ ῀/ ₮ ̕ 

Â ̕ 

Â ₮ ⱳ Ȃ 

6.3. ⱳ  

ҩ I/O ץ 32ᵝ └ ̂GPIOx_CTL̃ ҹGPIO ῀̆GPIO ₮̆

AFⱳ Ȃ AFIO ῀/ ₮ 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 

6-1. GPIO  

PAD TYPE CTLn OMn PUDn 

GPIO 

῀ 
X 

 

00 X 

00 

҉  01 

Ҋ  10 
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PAD TYPE CTLn OMn PUDn 

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 

6-1. GPIOβ ҹ ‰ I/O ᵝ Ȃ 

6-1. GPIOβ  

ᵝ ᵬ

₮ └

῀

ESDḠ

ⱳ ῀

̂ ῀/ ₮̃

ⱳ ₮

/Ώ

Ώ

₮ ꜚ

῀ ꜚ

I/O 

 

6.3.1. GPIO  

ᵝ ᵝӊ ̆ ⱳ ̆ GPIO ῀ ̆

῀ ҉ (PU)/Ҋ (PD) Ȃᵖ ᵝ ̆ұ ҹ ῀ PU/PD Ȃ 

PA14̔SWCLKҹAFҊ  

PA13̔SWDIOҹAF҉  

GPIO ץ ҹ ῀ ₮Ȃ ғ GPIO ѿҩῤ ҉ Ҋ ץ

Ȃ GPIO ҹ ῀ ̆ ҉ ҩAHB ᴪ

⌠ ῀ ̂GPIOx_ISTAT̃Ȃ 
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GPIO ҹ ₮ ̆ ץ ₮ ₮ ꜚ ̔

Ȃ ₮ └ ̂GPIOx_OCTL̃ ṿ ᴪ׆ I/O ҉ ₮Ȃ 

GPIOx_OCTL ᵝΏ ᵬ Ҍ ῏Ҭ ̆ ץ Ώļ1Ľ⌠ᵝ ᵬ

̂GPIOx_BOP̆ ԍ 0 GPIOx_BC̆ ԍ ᵬ GPIOx_TG̃ḱ ѿᵝ ₃ᵝ̆

ֽ ѿҩ AHBΏ ̆ ῒזᵝҌ Ȃ 

6.3.2. ⱳ ̂AF̃  

ҹAFIÔ GPIOx_CTL Ҭ CTLyṿҹľ0b10Ŀ̃ ̆ ᵬ

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

16ҩ ⱳ Ȃ ⱳ № ׃ ΎȂ 

6.3.3. ⱴⱳ  

֓ ΐ ⱴⱳ ̆ ᴨᾢԍױ ‰GPIO Ҭ Ȃ ᵬADC ⱴⱳ ̆

Ȃ ᵬRTCȁWKUPx ⱴⱳ ̆ ῏

RTCȁPMU RCU ꜚ Ȃ ⱴⱳ ̆ ֓ ᵬ GPIOȂ 

6.3.4. ῀  

GPIO ҹ ῀ ̔ 

Â ῀ᶏ ̕ 

Â ҉ Ҋ ̕ 

Â ╠I/O ҉ ҩAHB ᴪ ῀ ῀ ̕ 

Â ₮ ‖ Ȃ 

6-2. ͂ I/O ῀ Ȃ 

6-2. ͂  

῀

ⱳ ῀

῀ ꜚ

ESDḠ

I/O 

  Vdd

Vss  

6.3.5. ₮  

GPIO ҹ ₮ ̔ 

Â ῀ᶏ ̕ 

Â ҉ Ҋ ̕ 

Â ₮ ‖ ᶏ ̔ 

͠ ̔ ₮ └ ҹľ0Ŀ ̆ ₮ľ0Ŀ̕ ₮ └

ҹľ1Ŀ̆ ԍ ̕  
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͠ ̔ ₮ └ ҹľ0Ŀ ̆ ₮ľ0Ŀ̕ ₮ └

ҹľ1Ŀ̆ ₮ľ1ĿȂ 

Â Ҋ̆ ₮ └ ҉ Ώ῀ ṿ̕ 

Â Ҋ̆ ῀ I/O Ȃ 

6-3. ₮ I/O ₮ Ȃ 

6-3. ₮  

/ Ώ

Ώ

I/O 

ᵝ ᵬ

₮ └

῀

ESDḠ

ⱳ ₮

₮ ꜚ

῀ ꜚ

Vdd

Vss

 

6.3.6.  

GPIO ԍ ̔ 

Â ҉ Ҋ ̕ 

Â ₮ ‖ ̕ 

Â ῀ ̕  

Â ῀ “0”Ȃ 

6-4. I/O Ȃ 

6-4.  

̂ ῀/ ₮̃ I/O pin

ESD Ḡ

 

6.3.7. ⱳ ̂AF̃  

ҹԅ Ҍ ᴆ ̆GPIO ᴆ ѿ֓ ⱳ ⌠ῒז ҉Ȃ 

ҹ ⱳ ̔ 

Â ₮ ‖ ⱳ ̕ 

Â ₮ ‖ ꜚ̕ 

Â ῀ᶏ ̕ 

Â ҉ /Ҋ ̕ 

Â I/O ҉ ҩAHB ῀ ῀ ̕ 
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Â Ҋ ῀ ᵬ̆ I/O ̕ 

Â ₮ Ҋ ₮ └ ᵬ̆ ҉ Ώ῀ ṿȂ 

6-5. ⱳ I/O ⱳ Ȃ 

6-5. ⱳ  

ESDḠ

Vdd

Vss

₮ ꜚ

῀ ꜚ

I/O 

ⱳ ₮

ⱳ ῀

 

6.3.8. 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

32ᵝ (GPIOx_LOCK) ץ I/O Ȃ LOCK ↓ ᵝ

҉̆ ⌠Ҋѿ ᵝ╠̆Ҍ ṿȂ ꜚ ꜚ ᶏ

ⱳ Ȃ 

6.3.9. GPIO ₮ ⱳ  

GPIOx_TG Ҭ ᵝΏ1̆GPIO ץ ѿҩAHB ῤ I/O ₮

Ȃ ₮Ḥ ץ ⌠AHB ѿ Ȃ 
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6.4. GPIO  

GPIOA ̔ 0x4800 0000 

GPIOB ̔ 0x4800 0400 

GPIOC ̔ 0x4800 0800 

GPIOF ̔ 0x4800 1400 

6.4.1. └ ̂GPIOx_CTL, x=A..C,F̃ 

Ẓ ̔0x00 

ᵝṿ̔ A 0x2800 0000̕ῒז 0x0000 0000 

̂32ᵝ̃ Ȃ 

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

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

 rw   rw   rw   rw   rw   rw     rw   rw   

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

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

rw   rw   rw   rw   rw   rw   rw   rw   

 

ᵝ/ᵝ    

31:30 CTL15[1:0] Pin 15 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0]  

29:28 CTL14[1:0] Pin 14 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0]  

27:26 CTL13[1:0] Pin 13 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0]  

25:24 CTL12[1:0] Pin 12 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0]  

23:22 CTL11[1:0] Pin 11 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0]  

21:20 CTL10[1:0] Pin 10 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0]  

19:18 CTL9[1:0] Pin 9 ᵝ 
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ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0]  

17:16 CTL8[1:0] Pin 8 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0]  

15:14 CTL7[1:0] Pin 7 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0]  

13:12 CTL6[1:0] Pin 6 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0]  

11:10 CTL5[1:0] Pin 5 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0]  

9:8 CTL4[1:0] Pin 4 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0]  

7:6 CTL3[1:0] Pin 3 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0]  

5:4 CTL2[1:0] Pin 2 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0]  

3:2 CTL1[1:0] Pin 1 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0]  

1:0 CTL0[1:0] Pin 0 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

00̔GPIO ῀ ̂ ᵝṿ̃ 

01̔GPIO ₮  

10̔ ⱳ  

11̔ ̂ ῀ ₮̃ 

6.4.2. ₮ ̂GPIOx_OMODE, x=A..C,F̃ 

Ẓ ̔0x04 

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 

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  

7 OM7 Pin 7 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

6 OM6 Pin 6 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 
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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 ₮  

6.4.3. ₮ ̂GPIOx_OSPD, x=A..C,F̃ 

Ẓ ̔0x08 

ᵝṿ̔ A 0x0C00 0000̕ῒז  0x0000 0000 

̂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   

 

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 
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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]  

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]  



                                                               GD32E23x Ύ 

112 
 

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 

6.4.4. ҉ /Ҋ ̂GPIOx_PUD, x=A..C,F̃ 

Ẓ ̔0x0C 

ᵝṿ̔ A 0x2400 0000̕ῒז  0x0000 0000 

̂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 

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 
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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 

01̔ ҉  

10̔ Ҋ  

11̔Ḡ  

6.4.5. ῀ ̂GPIOx_ISTAT, x=A..C,F̃ 

Ẓ ̔0x10 
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ᵝṿ̔0x0000 XXXX 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

ISTAT15 ISTAT14 ISTAT13 ISTAT12 ISTAT11 ISTAT10 ISTAT 9 ISTAT 8 ISTAT 7 ISTAT 6 ISTAT 5 ISTAT 4 ISTAT 3 ISTAT 2 ISTAT 1 ISTAT 0 

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

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 ISTATy ῀ ᵝ(y=0..15) 

֓ᵝ ᴆ ᵝ Ȃ 

0̔ ῀Ḥ ҹᵞ  

1̔ ῀Ḥ ҹ  

6.4.6. ₮ └ ̂GPIOx_OCTL, x=A..C,F̃ 

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   

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

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

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 OCTLy ₮ └ᵝ(y=0..15) 

ᵝ ᴆ ᵝ Ȃ 

0̔ ₮ᵞ  

1̔ ₮  

6.4.7. ᵝ ᵬ ̂GPIOx_BOP, x=A..C,F̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

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

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[15:0] ᵝᵝy(y=0..15) 

ᵝ ᴆ ᵝ Ȃ 

0̔ OCTLyᵝ  

1̔ OCTLyᵝҹ1 

6.4.8. ̂GPIOx_LOCK, x=A,B̃ 

Ẓ ̔0x1C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

 Ḡ  LKK   

 rw 

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

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

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

 

ᵝ/ᵝ    

31:17 Ḡ  Ḡ ᵝṿ 

16 LKK  

ᵝ Lock KeyΏ ↓ ᵝ̆ Ȃ 

0̔GPIOx_LOCK  

1̔ ⌠Ҋѿ MCU ᵝ╠̆GPIOx_LOCK  

LOCK keyΏ ↓̔ 

Ώ1→Ώ0→Ώ1→ 0→ 1 

̔ LOCK KeyΏ ↓ ̆LK y(y=0..15) ṿ Ḡ Ȃ 

15:0 LKy ᵝy(y=0..15) 

ᵝ ᴆ ᵝ Ȃ  

0̔  
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1̔  

6.4.9. ⱳ 0̂ GPIOx_AFSEL0, x=A,B,F̃  

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 

̂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]  

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 
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0001̔ AF1ⱳ  

0010̔ AF2ⱳ  

0011̔ AF3ⱳ  

0100̔ AF4ⱳ ̂Port A,B onlỹ 

0101̔ AF5ⱳ ̂Port A,B onlỹ 

0110̔ AF6ⱳ ̂Port A,B onlỹ 

0111̔ AF7ⱳ ̂Port A,B onlỹ 

 

1000 ~ 1111̔Ḡ  

 

6.4.10. ⱳ 1̂ GPIOx_AFSEL1, x=A,B,F̃  

Ẓ ̔0x24 

ᵝṿ̔0x0000 0000 

̂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]  

23:20 SEL13[3:0] Pin 13 ⱳ   

ᵝ ᴆ ᵝ Ȃ 

SEL8[3:0]  

19:16 SEL12[3:0] Pin 12 ⱳ   

ᵝ ᴆ ᵝ Ȃ 

SEL8[3:0]  

15:12 SEL11[3:0] Pin 1 ⱳ   

ᵝ ᴆ ᵝ Ȃ 

SEL8[3:0]  
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11:8 SEL10[3:0] Pin 10 ⱳ   

ᵝ ᴆ ᵝ Ȃ 

SEL8[3:0]  

7:4 SEL9[3:0] Pin 9 ⱳ   

ᵝ ᴆ ᵝ Ȃ 

SEL8[3:0]  

3:0 SEL8[3:0] Pin 8 ⱳ   

ᵝ ᴆ ᵝ Ȃ  

0000̔ AF0ⱳ ̂ ᵝṿ̃ 

0001̔ AF1ⱳ  

0010̔ AF2ⱳ  

0011̔ AF3ⱳ  

0100̔ AF4ⱳ ̂Port A,B onlỹ 

0101̔ AF5ⱳ ̂Port A,B onlỹ 

0110̔ AF6ⱳ ̂Port A,B onlỹ 

0111̔ AF7ⱳ ̂Port A,B onlỹ 

1000 ~ 1111̔Ḡ  

6.4.11. ᵝ ̂GPIOx_BC, x=A..C,F̃ 

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   

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 ᵝy(y=0..15) 

ᵝ ᴆ ᵝ Ȃ 

0̔ OCTLyᵝ  

1̔ OCTLyᵝ 

6.4.12. ᵝ ̂GPIOx_TG, x=A..C,F̃ 

Ẓ ̔0x2C 

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   

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 ᵝy(y=0..15) 

ᵝ ᴆ ᵝ Ȃ 

0̔ OCTLyᵝ t 

1̔ OCTLyᵝ 
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7. Όᵩ ᾝ (CRC) 

 ׃ .7.1

Όᵩ ѿ Ữ ҉ ̆ ץ Ẽ

Ȃ 

CRC ᾝ 7/8/16/32ᵝ CRC Ȃ 

7.2. Һ  

Â 7/8/16/32ᵝ ῀̕ 

Â ԍ7(8)/16/32ᵝ ῀ ̆ №≢ҹ1/2/4ҩAHB ̕ 

Â ץ ̕ 

Â CRC ᵝ ̆ ץ ∆ṿ̕ 

Â ҍ ῏ 8ᵝ ̆ ᴋᵥזᶫῒץ ᶏ ̕ 

Â ∆ṿ̆ ᶏ Ȃ 

7-1. CRC ᾝ  

AHB

BUS

Interface

Input Data Register (32 bit)

Output Data Register (32 bit)

Free Purpose Register (8 bit) 

 Data Input

Data Output

CRC Calculation Unit

configurable polynomial

Data Access
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7.3. ⱳ  

Â CRC ᾝ ץ 32ᵝ ̆CRC_DATA Ữ

̕ 

Ҍ ᴆ CRC_CTL CRC_DATA ̆ ῀

ᴪ ԍ╠ѿ CRC_DATA Ҭ ̕ 

ԍ32/16/8(7)ᵝ ̆CRC №≢ 4/2/1ҩAHB Ȃ

̆ ҹ32ᵝ ῀ ̆AHB Ҍᴪ Ȃ 

Â ᶫԅѿҩ8ᵝ CRC_FDATĂCRC_FDATAҍCRC ῏̆ᴋᵥ

Ṝ ץ Ώ ᵬ̕ 

Â ⱳ ֜ץ ῀ ₮ ᵝ Ȃ  

῀ ҈ Ȃ 

ץ 0x3456CDEFҹᶛ̔ 

1̃ ̔ 

32ᵝ № ̆ ῤ ṕȂ ҹ̔0x2C6AB3F7 

2̃ ̔ 

32ᵝ № ң ̆ ῤ ṕȂ ҹ̔0x6A2CF7B3 

3̃ ̔ 

32ᵝ № ѿ ̆ ῤ ṕ̆ ҹ̔0xF7B36A2C 

ԍ ₮ ̆ ҹ Ȃ 

ᶛ ̔ REV_O=1̆ 0x3344CCDD 0xBB3322CCȂ 

Â ∆ Ȃ 

RSTᵝ ᵝ CRC_IDATA Ώ ᵬ ̆CRC_DATA ꜚ∆

ҹCRC_IDATA Ҭ ṿȂ 

Â Ȃ  

PS[1:0]̆ ץ ₮ ᵝ Ȃ ԍ32ᵝ̆

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

CRC ̔0x4002 3000 

7.4.1.  (CRC_DATA) 

Ẓ ̔0x00 

ᵝṿ̔0xFFFF FFFF 

(32ᵝ)  

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

DATA[31:16] 

rw 

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

DATA[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 DATA[31:0] CRC ᵝ 

ᴆ ΏȂ 

ԍ ̆ ῒΏ῀ Ȃ↨Ώ῀ Ҍ ₮

ҹ ⌠ ҉ CRC Ȃ 

7.4.2.  (CRC_FDATA) 

Ẓ ̔0x04 

ᵝṿ̔ 0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

Ḡ  FDATA[7:0] 

 rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿ 

7:0 FDATA[7:0] ᵝ 

ᴆ ΏȂ 

֓ᵝҍCRC ῏Ȃ ᴋᵥῒז ԍῒזᴋᵥ Ȃ Ҍ
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CRC_CTL Ȃ 

7.4.3. └  (CRC_CTL) 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

Ḡ  REV_O REV_I[1:0] PS[1:0] Ḡ  RST 

 rw rw rw  rs 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿ 

7 REV_O ᵝ ₮ ⱳ  

0̔ ₮ Ҍ  

1̔ ₮ ᵝ  

6:5 REV_I[1:0] ῀ ⱳ  

0̔ ῀ Ҍ  

1̔ ῀  

2̔ ῀  

3̔ ῀  

4:3 PS[1:0]  

0̔32ᵝ 

1̔16 (POLY[15:0] ԍ )ᵝ 

2̔8 (POLY[7:0] ԍ )ᵝ 

3̔7 (POLY[6:0] ԍ )ᵝ 

2:1 Ḡ  Ḡ ᵝṿ 

0 RST ᵝ ᵝCRC_DATA ̆CRC_DATA ꜚ∆ ҹCRC_IDATA

Ҭ ṿ̆ ꜚ Ȃ ᵝ CRC_FDATA Ȃ 

ᴆ Ώ 

7.4.4. ∆ṿ  (CRC_IDATA) 

Ẓ ̔0x10 

ᵝṿ̔0xFFFF FFFF 

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

IDATA [31:16] 

rw 

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

IDATA[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 IDATA[31:0] CRC∆ṿ 

CRC_CTL RSTᵝ ᵝ ̆CRC_DATA ṿ ҹ

ṿȂ 

7.4.5.  (CRC_POLY) 

Ẓ ̔0x14 

ᵝṿ̔0x04C1 1DB7 

(32ᵝ)  

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

POLY [31:16] 

rw 

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

POLY[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 POLY[31:0] ṿ 

PS[1̔0]ᶏ Ȃ 
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8. Ữ └ ̂DMÃ 

 ׃ .8.1

DMA └ ᶫԅѿ ᴆ Ữ ӊ Ữ Ữ ӊ ᴰ ̆

CPU ῀׃ ׆̆ ᶏ CPU Ғץ ῒז ⱳ ҉ȂDMA └ 5ҩ Ȃ

ҩ Ғ ѿҩ ҩ Ữ ȂDMA └ ῤ ԅѿ

ҩᴂ ̆ ᴂ ҩ DMA ᴨᾢ Ȃ 

DMA └ Cortex®-M23 ῤ ῍֣ Ȃ DMA CPU ̆

DMA ᴪ CPU ₃ҩ Ȃ Ҭ ԅ ᴂ №

DMAҍ CPU ̆ ץ Ḡ CPU ⌠ ѿ Ȃ 

8.2. Һ  

Â ᴰ ̆ ⌠ 65536̕ 

Â 5ҩ ̆ ғ ҩ ̕ 

Â AHB APB ̆ ҉ SRAM ᵬҹץ ̕ 

Â ҩ ᴆ DMA ̕ 

Â ᴆᴨᾢ ̂ᵞȁҬȁ ȁ ̃ ᴆᴨᾢ ̂ ᵞ̆ᴨᾢ ̃̕  

Â Ữ ᴰ ̔ ̆ ̆ ̕ 

Â Ữ ᴰ ̕ 

Â ᴰ ̕ 

Â ⌠ Ữ ̆ Ữ ⌠ ̆ Ữ ⌠ Ữ ᴰ ̕ 

Â ҩ 3 Ԋᴆ Ҭ ̆ Ҭ ᶏ ̕ 

Â Ҭ ᶏ Ȃ 
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8.3.  

8-1. DMA  

Arbiter

AHB 

Master 

Port

DMA 

Configuration

C
o
n
tr
o
l 

&
 d

a
ta

 M
U

X

Channel 0

Channel 1

Channel 2

Channel 4

Memory control 
state & counter 
management

Peripheral control 
state & counter 
management

AHB slave 

interface

AHB 

master 

interface

ň

ň
ň

ň

peri_req

peri_req

peri_req

peri_req

Transfer 
request

 

8-1. DMA ̆DMA └ 4 № ̔ 

͠ AHB ׆ DMA 

͠ AHBҺ ᴰ  

͠ ᴂ DMA ᴨᾢ  

͠  

8.4. ⱳ  

8.4.1. DMA ᵬ 

DMAᴰ №ҹң ᵬ̔׆ ̆ӊ Ữ⌠ ȂDMA └

ԍ DMA_CHxPADDRȁDMA_CHxMADDRȁDMA_CHxCTL ṿ Ҋѿ ᵬ

/ ȂDMA_CHxCNT ԍ └ᴰ ȂDMA_CHxCTL

PWIDTH MWIDTHᵝ ‗ ̂ / / Ȃ̃ 

Ẋ DMA_CHxCNT ṿҹ 4̆ ғ PNAGA MNAGAᵝ ᵝȂ PWIDTH

MWIDTH ̆DMAᴰ ᵬ 8-1. DMAᴰ ᵬȂ 
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8-1. 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[7:0] @0x0 
2: Write B5B4[7:0] @0x2 
3: Write B9B8[7:0] @0x4 
4: Write BDBC[7:0] @0x6 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

DMA_CHxCNT CNTᵝ CHENᵝ ᵝ╠ ̆ῒ └ᴰ Ȃ ᴰ

Ҭ̆CNTᵝ ṿ ᴰ Ȃ 

DMA_CHxCTL CHENᵝ ̆ Ảץ DMAᴰ Ȃ 

Â CHENᵝ DMAᴰ ̆ ᶏ CHENᵝ №ң ’̔ 

͠ ᶏ DMA ╠̆ ῏ ᵬ̆↕ DMA

҉ ᴰ Ȃ 

͠ ᶏ DMA ╠̆ DMA_CHxCNTȁDMA_CHxPADDR

DMA_CHxMADDR ԅ ᵬ̆↕ DMA ѿ ᴰ Ȃ 

Â CHEN ᵝ ̆DMA ᴰ ̆ӊ DMA_CHxCNTȁ

DMA_CHxPADDR DMA_CHxMADDR ᵬ╠Ḃᶏ DMA ↕̆Ҍᴪ

ᴋᵥ DMAᴰ Ȃ 



                                                               GD32E23x Ύ 

128 
 

8.4.2.  

ҹԅḠ ᴰ D̆MA └ Ҭ ῀ԅ Ữ └̆ Ḥ

Ḥ ̔ 

͠ Ḥ ̔ ₮̆ ‰ ̕ 

͠ Ḥ ̔ DMA └ ̆ DMA └ AHB פ Ȃ 

8-2. └Ҭ ԅDMA └ ҍ ӊ └Ȃ 

8-2. └ 

DMA

Acknowledge

Peripheral 

request

Peripheral is ready to transmit 

or receive data, and assert the 

request signal to DMA

Peripheral request
Peripheral 

request

DMA acknowledge

Wait the DMA bus idle and 

other higher priority channels 

to have been processed

The corresponding channel has 

the highest priority and the DMA 

controller sents an AHB command 

to access the peripheral 

Peripheral releases the 

request signal when it receives 

the acknowledge signal

The DMA controller deasserts 

the acknowledge signal when 

it receives low request signal 

Peripheral launches 

the next request

 

8.4.3. ᴂ  

DMA └ ѿ ⌠ ҩ ̆ᴂ ᴨᾢ ‗

ѿҩ Ȃᴨᾢ ᴆᴨᾢ ᴆᴨᾢ ̆ᴨᾢ ↕ Ҋ̔ 

͠ ᴆᴨᾢ ̔№ҹ4 ̆ᵞ̆Ҭ̆ Ȃ ץ DMA_CHxCTL PRIOᵝ

Ȃ 

͠ ᴆᴨᾢ ̔ ΐ ᴆᴨᾢ ̆ ᵞ ᴨᾢ Ȃᶛ̔ 0

2 ҹ ᴆᴨᾢ ̆ 0 ᴨᾢ ԍ 2Ȃ 

8.4.4.  

Ữ ң ̔ Ȃ DMA_CHxCTL

PNAGA MNAGAᵝ Ữ Ȃ 

Ҭ̆ ѿ ҹ∆ ̂DMA_CHxPADDR̆DMA_CHxMADDR Ȃ̃ 

Ҭ̆Ҋѿ ᴰ ╠ ⱴ1̂ 2 4̆̃̆ ҩṿ ‗ԍ ᴰ

Ȃ 

8.4.5.  

( ADC )Ȃ DMA_CHxCTL CMENᵝ
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ᵝ ᶏץ Ȃ 

Ҭ̆ DMAᴰ ̆CNTṿᴪ ῀̆ғᴰ ᵝᴪ 1Ȃ

DMAᴪѿ ̆ ⌠ ᶏ ᵝ̂DMA_CHxCTL CHENᵝ̃ 0Ȃ 

8.4.6. Ữ ⌠ Ữ  

DMA_CHxCTL M2Mᵝ ᵝ ᶏץ Ữ ⌠ Ữ Ȃ Ҋ D̆MA

ᴰ Ҍᶭ Ḥ Ȃѿ DMA_CHxCTL CHENᵝ 1 D̆MA

ᴰ ̆ ⌠DMA_CHxCNT ⌠0̆DMA ᴪẢ Ȃ 

8.4.7.  

ꜚѿ DMA ᴰ ̆ Ҋץ ᵬ̔ 

1. CHENᵝ̆ ҹ 1̂ ᶏ ̃̆ ᵝȂ CHENҹ 0 ̆ Ҋ↓

DMA ᴰ Ȃ 

2. DMA_CHxCTL M2M DIRᵝ̆ ᴰ Ȃ 

3. DMA_CHxCTL CMENᵝ̆ ᶏ Ȃ 

4. DMA_CHxCTL PRIOᵝ ̆ ᴆᴨᾢ Ȃ 

5. DMA_CHxCTL Ữ ᴰ ץ Ữ

Ȃ 

6. DMA_CHxCTL ᴰ Ҭ ̆ ᴰ Ҭ ̆D Ҭ ᶏ ᵝȂ 

7. DMA_CHxPADDR Ȃ 

8. DMA_CHxMADDR Ữ Ȃ 

9. DMA_CHxCNT ᴰ Ȃ 

10. DMA_CHxCTL CHENᵝ 1̆ᶏ DMA Ȃ 

8.4.8. Ҭ  

ҩDMA ѿҩҒ Ҭ ȂҬ Ԋᴆ ҈ ̔D ̆ ᴰ ᴰ Ȃ 

ѿҩҬ Ԋᴆ DMA_INTF Ҭ Ғ ᵝ̆ DMA_INTC Ҭ Ғ

ᵝ̆ DMA_CHxCTL Ҭ Ғ ᶏ ᵝȂ 8-2. Ҭ Ԋᴆ ԅῒ ῏ Ȃ 

8-2. Ҭ Ԋᴆ 

Ҭ Ԋᴆ 
ᵝ ᵝ ᶏ ᵝ 

DMA_INTF DMA_INTC DMA_CHxCTL 

ᴰ  FTFIF FTFIFC FTFIE 

ᴰ  HTFIF HTFIFC HTFIE 

ᴰ  ERRIF ERRIFC ERRIE 
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DMAҬ 8-3. DMAҬ ̆ᴋᵥ Ҭ ᶏ ̆֟ ԅ Ҭ Ԋᴆ

ᴪ֟ Ҭ Ȃ 

8-3. DMAҬ  

and

and

and

or

FTFIFx

FTFIEx

HTFIFx

HTFIEx

ERRIFx

ERRIEx

CHxINTF

 

: “x” ̂ x=0…4̃ 

8.4.9. DMA  

ҩ ⌠ ѿҩ DMA Ȃ ֓ Ḥ ῀ DMAȂ

8-4. DMA Ȃ ̆ ҩ ץ ῏

Ȃ Ḡ ѿ ̆ ѿҩ ҉ֽ ѿҩ Ȃ 8-3. DMA

↓ҽԅ DMA ҩ Ȃ 
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8-4. DMA  

ADC
(1)

TIMER16_CH0
(1)

TIMER16_UP
(1)or

or
Channel 0

M2M

Hardware

priority

high

low

ADC
(2)

SPI/I2S0_RX
USART0_TX

(1)

I2C0_TX
TIMER0_CH0
TIMER2_CH2

TIMER16_CH0
(2)

TIMER16_UP
(2)

or
or

Channel 1

M2M

SPI/I2S0_TX
USART0_RX

(1)

T2C0_RX
TIMER0_CH1
TIMER2_CH3
TIMER2_UP
TIMER5_UP

TIMER15_CH0
(1)

TIMER15_UP
(1)

or
or

Channel 2

M2M

SPI1_RX
USART0_TX

(2)

USART1_TX
I2C1_TX

TIMER0_CH3
TIMER0_TRIG
TIMER0_COM
TIMER2_CH0
TIMER2_TRIG

TIMER15_CH0
(2)

TIMER15_UP
(2)

or
or

Channel 3

M2M

SPI1_TX
USART0_RX

(2)

USART1_RX
I2C1_RX

TIMER0_CH2
TIMER0_UP

TIMER14_CH0
TIMER14_UP

TIMER14_TRIG
TIMER14_COM
TIMER14_CH1

or
or

Channel 4

M2M
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8-3. DMA  

  0  1  2  3  4 

ADC ADC(1) ADC(2) ● ● ● 

SPI/I2S ● SPI/I2S0_RX SPI/I2S0_TX SPI1_RX SPI1_TX 

USART ● USART0_TX(1) USART0_RX(1) 
USART0_TX(2) 
USART1_TX 

USART0_RX(2

) 
USART1_RX 

I2C ● I2C0_TX I2C0_RX I2C1_TX I2C1_RX 

TIMER0 ● TIMER0_CH0 TIMER0_CH1 
TIMER0_CH3 
TIMER0_TRIG 
TIMER0_COM 

TIMER0_CH2 
TIMER0_UP 

TIMER2 ● TIMER2_CH2 
TIMER2_CH3 
TIMER2_UP 

TIMER2_CH0 
TIMER2_TRIG 

● 

TIMER5 ● ● TIMER5_UP ● ● 

TIMER14 ● ● ● ● 

TIMER14_CH
0 

TIMER14_UP 
TIMER14_TRI

G 
TIMER14_CO

M 
TIMER14_CH

1 

TIMER15 ● ● 
TIMER15_CH0(1) 
TIMER15_UP(1) 

TIMER15_CH0(

2) 
TIMER15_UP(2) 

● 

TIMER16 
TIMER16_CH0(

1) 
TIMER16_UP(1) 

TIMER16_CH0(2) 
TIMER16_UP(2) 

● ● ● 

(1). SYSCFG_CFG0 ᵝ ̆ ⌠ Ȃ 

(2). SYSCFG_CFG0 ᵝ ᵝ ̆ ⌠ Ȃ 
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8.5. DMA  

DMA ̔0x4002 0000 

8.5.1. Ҭ ᵝ  (DMA_INTF) 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

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

Ḡ   ERRIF4  HTFIF4  FTFIF4  GIF4 

 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    

31:20 Ḡ  Ḡ ᵝṿ 

19/15/11/7/3 ERRIFx x ᵝ(x=0…4) 

ᴆ ᵝ̆ ᴆΏDMA_INTC ᵝҹ1  

0: x ᴰ  

1: x ᴰ  

18/14/10/6/2 HTFIFx x ᴰ ᵝ(x=0…4) 

ᴆ ᵝ̆ ᴆΏDMA_INTC ᵝҹ1  

0: x ᴰ  

1: x ᴰ  

17/13/9/5/1 FTFIFx xᴰ ᵝ(x=0…4) 

ᴆ ᵝ̆ ᴆΏDMA_INTC ᵝҹ1  

0: xᴰ  

1: xᴰ  

16/12/8/4/0 GIFx xῃ Ҭ ᵝ(x=0…4) 

ᴆ ᵝ̆ ᴆΏDMA_INTC ᵝҹ1  

0: x ERRIF, HTFIF FTFIF ᵝ ᵝ 

1: x ERRIF, HTFIF FTFIFӊѿ ᵝ 

8.5.2. Ҭ ᵝ  (DMA_INTC) 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 
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̂32ᵝ̃  

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

Ḡ   ERRIFC4   HTFIFC4   FTFIFC4   GIFC4  

 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    

31:20 Ḡ  Ḡ ᵝṿ 

19/15/11/7/3 ERRIFCx x(x=0…4) ᵝ  

0:  

1: DMA_INTF ERRIFxᵝ 

18/14/10/6/2 HTFIFCx x(x=0…4) ᴰ ᵝ 

0:  

1: DMA_INTF HTFIFxᵝ 

17/13/9/5/1 FTFIFCx x(x=0…4) ᴰ ᵝ 

0:  

1: DMA_INTF FTFIFxᵝ 

16/12/8/4/0 GIFCx x(x=0…4) ῃ Ҭ ᵝ 

0:  

1: DMA_INTF GIFx̆ERRIFx̆HTFIFx FTFIFxᵝ 

8.5.3. x └  (DMA_CHxCTL) 

x = 0...4, xҹ  

Ẓ ̔0x08 + 0x14 × x 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

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

Ḡ  

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

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

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

 

ᵝ/ᵝ    

31:15 Ḡ  Ḡ ᵝṿ 

14 M2M Ữ ⌠ Ữ  

ᴆ ᵝ  
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0: Ữ ⌠ Ữ  

1: ᶏ Ữ ⌠ Ữ  

CHENᵝҹ1 ̆ ᵝҌ  

13:12 PRIO[1:0] ᴆᴨᾢ  

ᴆ ᵝ  

00: ᵞ 

01: Ҭ 

10:  

11:  

CHENᵝҹ1 ̆ ᵝ Ҍ  

11:10 MWIDTH[1:0] Ữ ᴰ  

ᴆ ᵝ  

00: 8-bit 

01: 16-bit 

10: 32-bit 

11: Ḡ  

CHENᵝҹ1 ̆ ᵝ Ҍ  

9:8 PWIDTH[1:0] ᴰ  

ᴆ ᵝ  

00: 8-bit 

01: 16-bit 

10: 32-bit 

11: Ḡ  

CHENᵝҹ1 ̆ ᵝ Ҍ  

7 MNAGA Ữ  

ᴆ ᵝ  

0:  

1:  

CHENᵝҹ1 ̆ ᵝҌ  

6 PNAGA  

ᴆ ᵝ  

0:  

1:  

CHENᵝҹ1 ̆ ᵝҌ  

5 CMEN ᶏ  

ᴆ ᵝ  

0:  

1: ᶏ  

CHENᵝҹ1 ̆ ᵝҌ  

4 DIR ᴰ  
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ᴆ ᵝ  

׆0̔ ₮ Ώ῀ Ữ  

׆1̔ Ữ ₮ Ώ῀  

CHENᵝҹ1 ̆ ᵝҌ  

3 ERRIE Ҭ ᶏ ᵝ 

ᴆ ᵝ  

0̔ Ҭ  

1̔ᶏ Ҭ  

2 HTFIE ᴰ Ҭ ᶏ ᵝ 

ᴆ ᵝ  

0̔ ᴰ Ҭ  

1̔ᶏ ᴰ Ҭ  

1 FTFIE ᴰ Ҭ ᶏ ᵝ 

ᴆ ᵝ  

0̔ ᴰ Ҭ  

1̔ᶏ ᴰ Ҭ  

0 CHEN ᶏ  

ᴆ ᵝ  

0̔  

1̔ᶏ  

8.5.4. x  (DMA_CHxCNT) 

x = 0...4, xҹ  

Ẓ ̔0x0C + 0x14 × x 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

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

Ḡ  

 

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

CNT[15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CNT[15:0] ᴰ  

CHENᵝҹ1 ̆ ᵝ Ҍ  

ᴰ Ȃѿ ᶏ ̆ ҹ ̆

ҩDMAᴰ ӊ ṿ⁞1Ȃ ṿҹ0̆ ҍ ̆ Ҍᴪ



                                                               GD32E23x Ύ 

137 
 

ᴰ Ȃ ᵬ Ҋ̆ѿ ᴰ ᴋⱵ ̆ ᴪ ꜚ

ҹ∆ ṿȂ 

8.5.5. x  (DMA_CHxPADDR) 

x = 0...4, xҹ  

Ẓ ̔0x10 + 0x14 × x 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

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

PADDR[31:16] 

rw 

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

PADDR[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 PADDR[31:0]  

CHENᵝҹ1 ̆ ᵝ Ҍ  

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

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

8.5.6. x Ữ  (DMA_CHxMADDR) 

x = 0...4, xҹ  

Ẓ ̔0x14 + 0x14 × x 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

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

MADDR[31:16] 

rw 

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

MADDR[15:0] 

rw 

 

ᵝ/ᵝ     

31:0 MADDR[31:0] Ữ  

CHENᵝҹ1 ̆ ᵝ Ҍ  

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

MWIDTHᵝ ṿҹ10 (32-bit) ̆MADDR [1:0] ̆ ꜚҍ32ᵝ
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Ȃ 
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9. ̂DBG̃ 

 ׃ .9.1

GD32E23x ↓֟ ᶫԅ ̆ ⱳ Ȃ ֓ⱳ Arm CoreSightTM

ᴆ ‰ TAP └ Ȃ ⱳ Arm Cortex®-M23

ῤ ҬȂ ұ ̂SWD̃ ⱳ Ȃ ⱳ Ҋ↓ ̔ 

Â Cortex®-M23 Ύ̕ 

Â Arm v5 Ȃ 

ꜛ ᵞⱳ Ҋ ץ ѿ֓ ̆ ̔TIMERȁI2CȁRTCȁ

WWDGT FWDGTȂ ᵝ 1̆ ᴪ ᵞⱳ Ҋ ᶫ ̆ ҹѿ֓

Ḡ ╠ ̆ ֓ ̔TIMERȁI2CȁRTCȁWWDGT FWDGTȂ 

9.2. ұ  ׃

ΐ ץ ұ ̂SWD̃ ⱳ Ȃ 

9.2.1. №  

ұ ̂SWD̃ ᶫңҩ ̔ ῀ ₮ ̂SWDIÕ ̂SWCLK Ȃ̃ 

№ ̔ 

PA14 ̔ SWCLK 

PA13 ̔ SWDIO 

SWD ᶏ ̆ ңҩ ᵬҹ GPIOⱳ Ȃңҩ ΐᵣ

῀/₮ ̂GPIOAFIÕȂ 

9.3. Ḡ ⱳ  

9.3.1. ᵞⱳ  

DBG └ 0̂DBG_CTL0̃ STB_HOLDᵝ 1 ғ ῀ ̆AHB

CK_IRC8M ᶫ̆ ץ Ҋ Ȃ ₮ ̆֟ ᵝȂ 

DBG └ 0̂ DBG_CTL0̃ DSLP_HOLDᵝ 1 ғ ῀ ĂHB

CK_IRC8M ᶫ̆ ץ Ҋ Ȃ 

DBG └ 0̂DBG_CTL0̃ SLP_HOLDᵝ 1 ғ ῀ ̆AHB

῏ ̆ ץ Ҋ Ȃ 
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9.3.2. TIMER, I2C, RTC, WWDGTFWDGT  

ῤ Ả ̆ ғDBG └ 0̂DBG_CTL0̃ DBG └ 1̂DBG_CTL1̃Ҭ

ᵝ 1Ȃ ԍҌ ̆ Ҍ ꜚᵬ̔ 

ԍTIMER ̆TIMER Ả ̕ 

ԍI2C ̆SMBUSḠ ̕ 

ԍRTC ̆ Ả ̕ 

ԍWWDGT FWDGT ̆ Ả Ȃ 
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9.4. DBG  

DBG ̔0x4001 5800 

9.4.1. ID  (DBG_ID) 

Ẓ ̔0x00 

 

(32ᵝ)  

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

ID_CODE[31:16] 

r 

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

ID_CODE[15:0] 

r 

 

ᵝ/ᵝ     

31:0 ID_CODE[31:0] DBG ID  

֓ᵝ ᴆ ̆ ֓ᵝ Ҍ  

9.4.2. └  0̂ DBG_CTL0) 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000ֽ̆҉ ᵝ 

(32ᵝ)  

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

Ḡ . 
TIMER13_

HOLD 
Ḡ  

TIMER5_

HOLD 
Ḡ  

I2C1_HOL

D 

 rw  rw   rw 

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

I2C0_HO

LD 
Ḡ  

TIMER2_

HOLD 
Ḡ  

TIMER0_

HOLD 

WWDGT_

HOLD 

FWDGT_

HOLD 
Ḡ  

STB_ 

HOLD 

DSLP_ 

HOLD 

SLP_ 

HOLD 

rw  rw  rw rw rw  rw rw rw 

 

ᵝ/ᵝ     

31:28 Ḡ  Ḡ ᵝṿ 

27 TIMER13_HOLD TIMER 13Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ TIMER 13 Ҍ ̆ ԍ  

26:20 Ḡ  Ḡ ᵝṿ 
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19 TIMER5_HOLD TIMER 5Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ TIMER 5 Ҍ ̆ ԍ  

18:17 Ḡ  Ḡ ᵝṿ 

16 I2C1_HOLD I2C1Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ I2C1 SMBUS Ҍ ̆ ԍ  

15 I2C0_HOLD I2C0Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ I2C0 SMBUS Ҍ ̆ ԍ  

14:13 Ḡ  Ḡ ᵝṿ 

12 TIMER2_HOLD TIMER 2Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ TIMER 2 Ҍ ̆ ԍ  

11 Ḡ  Ḡ ᵝṿ 

10 TIMER0_HOLD TIMER 0Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ TIMER 0 Ҍ ̆ ԍ  

9 WWDGT_HOLD WWDGTḠ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ WWDGT ̆ ԍ  

8 FWDGT_HOLD FWDGTḠ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ FWDGT ̆ ԍ  

7:3 Ḡ  Ḡ ᵝṿ 

2 STB_HOLD Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ Ҋ AHB CK_IRC8M ᶫ̆ ₮ ̆֟

ᵝ 
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1 DSLP_HOLD Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ Ҋ AHB CK_IRC8M ᶫ̆ ₮ ̆֟

ᵝ 

0 SLP_HOLD Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ Ҋ, AHB  

 

9.4.3. └  1 (DBG_CTL1) 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000ֽ̆҉ ᵝ 

(32ᵝ)  

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

Ḡ . 
TIMER16

_HOLD 

TIMER15

_HOLD 

TIMER14

_HOLD 

 rw rw rw 

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

Ḡ  
RTC_HO

LD 
Ḡ  

 rw  

 

ᵝ/ᵝ     

31:19 Ḡ  Ḡ ᵝṿ 

18 TIMER16_HOLD TIMER 16Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ TIMER 16 Ҍ ̆ ԍ  

17 TIMER15_HOLD TIMER 15Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ TIMER 15 Ҍ ̆ ԍ  

16 TIMER14_HOLD TIMER 14Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ TIMER 14 Ҍ ̆ ԍ  

15:11 Ḡ  Ḡ ᵝṿ 

10 RTC_HOLD RTCḠ ᵝ 
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ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ RTC Ҍ ̆ ԍ  

9:0 Ḡ  Ḡ ᵝṿ 
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10. (ADC) 

 ׃ .10.1

MCU ҉ ԅ12ᵝ ̂ADC̃̆ ץ ԍ10ҩ ȁ2

ҩῤ Ḥ Ȃ 12ҩADC ̆ ̆

ץ ᵞ ᵝ ᵝ Ḡ ҬȂ ҉ ᴆ

└ ץ ⁞ MCU ῏ Ȃ 

10.2. Һ  

Â ̔ 

͠ ADC № ̔12ᵝȁ10ᵝȁ8ᵝ 6ᵝ№ ̕ 

͠ ╠ ‰ⱳ ̕ 

͠ ̕ 

͠ Ữ ̔ ᵝ ᵞ ᵝ ̕ 

͠ DMA Ȃ 

Â ̂APB ADC Ȃ̃ 

Â ῀ ̔ 

͠ 10ҩ ῀ ̕ 

͠ 1ҩῤ ᴰ ̂VSENSẼ̕  

͠ 1ҩῤ ῀ ̂VREFINT Ȃ̃ 

Â ̔ 

͠ ᴆ ̕ 

͠ ᴆ Ȃ 

Â ̔ 

͠ ҩ ̆ ѿ ̕ 

͠ ̆ ѿ ῀ ̕ 

͠ ̆ ῀ ̕ 

͠ Ȃ 

Â Ҭ ֟ ̔ 

͠ ↓ ̕ 

͠ ԊᴆȂ 

Â ṿ ⱳ ̔ Ȃ 

Â ̔ 

͠ 16ᵝ ̕ 

͠ ̆ ׆ 2x⌠ 256x̕ 

͠ 8ᵝ ᵝȂ 

Â ῀ ̔VSSA ≤VIN ≤VDDAȂ 
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10.3. ῤ Ḥ  

10-1. ADC ₮ԅ ADC Ȃ 10-1. ADCῤ ῀Ḥ 10-2. ADC

῀ ӈ ₮ԅ ADCῤ Ḥ ӈȂ 

10-1. ADCῤ ῀Ḥ  

ῤ Ḥ   

VSENSE ῤ ᴰ ₮ 

VREFINT ῤ ₮ 

 

10-2. ADC͂ ӈ 

  

VDDA ῀̆ ԍVDD 

VSSA ̆ ԍ VSS 

ADCx_IN [9:0] 10  
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10.4. ⱳ  

10-1. ADC  

ADC_IN0

ADC_IN1· · ·

ADC_IN9

GPIO

VREFINT

VDDA

VSSA

6~12-bit

E
X

T
I_

1
1

T
IM

E
R

0
_
C

H
0

T
IM

E
R

0
_
C

H
1

T
IM

E
R

0
_
C

H
2

T
IM

E
R

2
_
T

R
G

O

T
IM

E
R

1
4
_
C

H
0

A
P
B
 

B
U
S

EOC

Ԋᴆ

Ҭ ֟

ADCҬ

S
W

R
C

S
T

SAR ADC

CLB 

‰

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

OVSS[3:0] 

OVSR[2:0]

OVSEN

TOVS

VSENSE

DMA

↓

ε16 bitsζ

 

10.4.1. ╠ ‰ⱳ  

╠ ‰ ĂDC ѿҩ ‰ ̆ ҩ ԍADC ῤ ̆ ⌠ADCҊ

Ȃ ‰ ̆ Ҍ ᶏ ADC̆ ⌠ ‰ Ȃ A/D ╠

‰ ᵬȂ ᴆ CLB=1 ꜚ ‰Ȃ ‰ CLBᵝᴪѿ Ḡ 1Ȃѿ ‰ ̆

ᵝ ᴆ 0Ȃ 

ADC ᴆ (ᶛ ᶫ VDDAȁ ) ̆ ѿ ‰ ᵬȂ 

ῤ ‰ ץ ADC_CTL1 RSTCLBᵝ Ȃ 

ᴆ ‰ ̔ 

1. Ḡ ADCON=1̕ 

2. 14ҩ CK_ADCץ ADC ̕ 

3. RSTCLB̂ ̃̕  

4. CLB=1̕ 

5. ⌠ CLB =0Ȃ 
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10.4.2.  

ԅAPB ĂDC ץ ADC ᶫȂADC APB ̆

ԍAPB Ȃ 

ᵞⱳ ̆ ᵞPLCK ̆ ADCׅ Ḡ ᶃ Ȃ 

ADC ֟ Ḥ ̆ ץ RCU 4.2.1№Ȃ 

10.4.3. ADCᶏ  

ADC_CTL1 Ҭ ADCONᵝ ADC ᶏ ῏Ȃ ᵝҹ0̆↕ADC Ḡ

ᵝ Ȃҹԅ ̆ ADCONᵝҹ0 ĂDC ᴪ ῀ ȂADCᶏ

tSU ̆tSU ṿ ΎȂ 

10.4.4. ↓ 

ץ ѿҩ ↓̔ ↓Ȃ ↓ 16ҩ ̆ ҩ

ҹ ȂADC_RSQ0 RL[3:0]ᵝ ԅ ҩ ↓ ↓ Ȃ

ADC_RSQ0~ADC_RSQ2 ԅ ↓ Ȃ 

10.4.5.  

 

Ҋ̆ADC_RSQ2 RSQ0[4:0]ᵝ ԅADC Ȃ ADCONᵝ

1 ̆ѿ ᴆ ̆ADC ᴪ ѿҩ Ȃ 

10-2.  

CH2 CH2 CH2 CH2 CH2

EOC  

̆ ԍADC_RDATA Ҭ̆EOC ᴪ 1Ȃ

EOCIEᵝ 1̆ ֟ ѿҩҬ Ȃ 

ᴆ ̔ 

1. ḠADC_CTL0 DISRCᵝ SMᵝץ ADC_CTL1 Ҭ CTNᵝҹ0̕ 

2. RSQ0̕ 

3. ADC_SAMPTx ̕ 

4. ̆ ץ ADC_CTL1 Ҭ ETERCᵝ ETSRCᵝ̕ 

5. SWRCSTᵝ̆ ҹ ↓֟ ѿҩ Ḥ ̕ 

6. ⌠EOCᵝ 1̕ 

7. ѿҩCK_ADC ADC_RDATA׆̆ Ҭ ADC ̕ 
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8. Ώ0 EOC ᵝȂ 

̔ EOC 1 ̆ ѿҩCK_ADCῬ ADC Ȃ 

 

ADC_CTL1 Ҭ CTNᵝ 1̆ ᶏץ Ȃ Ҋ̆ADC

RSQ0[4:0] Ȃ ADCONᵝ 1̆ѿ ᴆ ֟ ̆ADC

ᴪ Ȃ Ḡ ADC_RDATA ҬȂ 

10-3.  

CH2 CH2 CH2 CH2 CH2 CH2

EOC

CH2

 

↓ ᴆ ̔ 

1. ADC_CTL1 Ҭ CTNᵝҹ1̕ 

2. RSQ0̕ 

3. ADC_SAMPTx ̕ 

4. ̆ ADC_CTL1 ETERC ETSRCᵝ̕ 

5. SWRCSTᵝ̆ ↓֟ ѿҩ Ḥ ̕ 

6. EOC ᵝ 1̕ 

7. ѿҩCK_ADC ADC_RDATA׆̆ Ҭ ADC ̕ 

8. Ώ0 EOC ᵝ̕ 

9. ̆ 6~8Ȃ 

̔ EOC 1 ̆ ѿҩCK_ADCῬ ADC Ȃ 

ᶏץ DMA ᴰ ̆Ҍ EOC ᵝ̔ 

1. ADC_CTL1 CTNᵝҹ1̕ 

2. RSQ0̕ 

3. ADC_SAMPTx ̕ 

4. ̆ ADC_CTL1 ETERCᵝ ETSRCᵝ̕ 

5. ‰ DMA ̆ ԍᴰ ADC_RDATA ̕ 

6. SWRCSTᵝ̆ ↓֟ ѿҩ Ȃ 

 

ץ ADC_CTL0 SMᵝ 1 ᶏ Ȃ 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 ̆ ꜚ Ȃ 
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10-4. ̆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 

10-5. ̆ ᶏ  

CH2 CH1 CH5 CH7 CH11 CH2 CH1
· · 

·

EOC

ѿҩ ↓ , RL=4

CH5 CH7 CH11 CH2

 

 

ADC_CTL0 DISRCᵝ 1 ̆ ↓ᶏ ᶏ Ȃ Ҋ̆

ץ ѿ nҩ ↓ (nҌ 8)̆ ҩ ↓ ADC_RSQ0~RSQ2

↓ 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 1 ֟ ѿҩҬ Ȃ 

10-6.  

CH2 CH1 CH5 CH7 CH11 CH16 CH2 CH1 · · ·

EOC

ѿҩ ↓ , RL=7, DISNUM=2

SampleConvert

CH12 CH17 CH5

 

↓ ᴆ ̔ 

1. ADC_CTL0 DISRCᵝ ADC_CTL1 DMAᵝҹ 1̕ 

2. ADC_CTL0 DISNUM[2:0]ᵝ̕ 

3. ADC_RSQx ADC_SAMPTx ̕ 
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4. ̆ ADC_CTL1 Ҭ ETERCᵝ ETSRCᵝ̕ 

5. ‰ DMA ̆ ԍᴰ ADC_RDATA Ҭ ̕ 

6. SWRCSTᵝ̆ ↓֟ ѿҩ ̕ 

7. ̆ 6̕ 

8. EOC ᵝ 1̕ 

9. Ώ 0 EOC ᵝȂ 

 

10.4.6. ṿ ⱳ  

ADC_CTL0 Ҭ RWDENᵝ 1 ̆ ᶏ ↓ ⱳ Ȃ ⱳ ԍ

ṿȂ ADC ᵞԍᵞ ṿ ԍ ṿ ̆

ADC_STAT WDEᵝ 1Ȃ WDEIEᵝ 1̆ ֟ Ҭ ȂADC_WDHT

ADC_WDLT ᵞ ṿȂῤ ӊ╠ ̆ ṿҍ

ADC_CTL1 Ҭ DALᵝ ῏ȂADC_CTL0 RWDEN  ̆ WDSC

WDCHSEL[4:0]ᵝ ץ ѿ Ȃ 

10.4.7. Ữ  

ADC_CTL1 DALᵝ Ữ Ȃ 

ᵝ Ҭ̆12/10/8ᵝ ̆ 6ᵝ ̆

Ҋ 10-7. 12ᵝ Ữ ̆ 10-8. 10ᵝ Ữ ̆ 10-9. 8β Ữ

10-10. 6β Ữ Ȃ 

10-7. 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  

10-8. 10ᵝ Ữ  

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

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

DAL=0

DAL=1  
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10-9. 8β Ữ  

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

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

DAL=0

DAL=1  

10-10. 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

 

10.4.8.  

ADC ᶏ ҩ CK_ADC ῀ ̆ ץ ADC_SAMPT0

ADC_SAMPT1 SPTn[2:0]ᵝ Ȃ ҩ ᶏץ Ҍ Ȃᶛ ̆ 12

ᵝ№ ’Ҋ̆ = +12.5ҩ CK_ADC Ȃ 

ᶛ ̔ 

CK_ADC = 28MHz̆ ҹ 1.5ҩ ̆ Ӈ ҹ “̔1.5+12.5”ҩ CK_ADC

̆ 0.500usȂ 

10.4.9.  

῀ ҉ ץ ↓ Ȃ ↓ ADC_CTL1

ETSRC[2:0]ᵝ └Ȃ 

10-3. ADC  

ETSRC[2:0]   

000 TIMER0_CH0 

ᴆ  

001 TIMER0_CH1 

010 TIMER0_CH2 

011 Ḡ  

100 TIMER2_TRGO 

101 TIMER14_CH0 

110 EXTI11 
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ETSRC[2:0]   

111 SWRCST ᴆ  

10.4.10. DMA  

DMA ̆ ץ ADC_CTL1 DMAᵝ ᶏ ̆ ᴰ ↓ ҩ

ȂADC ↓ѿҩ ֟ ѿҩDMA ̆DMA ⌠ ץ

ADC_RDATA׆ ᴰ ⌠ Ȃ 

10.4.11. ADCῤ  

ADC_CTL1 TSVRENᵝ 1̆ ᶏץ ᴰ (ADC_IN16) VREFINT

(ADC_IN17)Ȃ ᴰ ץ ᴆ Ȃᴰ ₮ ADC

Ȃ ᴰ ҹ 17.1µsȂ ᴰ Ҍ ̆ ᵝ TSVREN

ᵝ ץ ῒ ԍ Ȃ 

ᴰ ₮ ᴪ ̆ ԍ ֟ ̆

Ẓ ᴪ Ҍ ( 45°C)Ȃῤ ᴰ ԍ ̆ Ҍ

ԍ Ȃ ̆ ᶏ ѿҩ ᴰ ‰ ҩẒ

Ȃ 

ῤ (VREFINT) ᶫԅѿҩ ̂ ‰̃ ₮ ADC ȂVREFINTῤ

⌠ ADC_IN17 ῀ Ȃ 

ᶏ ᴰ ̔ 

1. ᴰ ̂ADC_IN16̃ ↓ ҹ 17.1us 

2. ᵝ ADC_CTL1 Ҭ TSVRENᵝ̆ᶏ ᴰ  

3. ᵝ ADC_CTL1 ADCONᵝ̆ ADC  

4. ῤ ᴰ ₮ Vtemperaturĕ Ҋ Ὲ ₮ ̔ 

 (°C) = {(V25 – Vtemperature) / Avg_Slope} + 25 

V25̔ ᴰ 25°CҊ ̆ῖ ṿ datasheetȂ 

Avg_Slope̔ ҍ ᴰ ṿ ̆ῖ ṿ datasheetȂ 

10.4.12. № (DRES) 

ADC№ ץ ADC_CTL0Ҭ DRES[1:0]ᵝ Ȃ ԍ ֓Ҍ

̆ ᶏץ ᵞ № Ȃ ADCONᵝҹ 0 ̆ ḱ

DRES[1:0] ṿȂ ᵞ № ⁞ ̆ 10-4. Ҍ № tCONV

̆ ᵞ № ⁞ tADCȂ 

10-4. Ҍ № tCONV  

DRES [1:0] 

bits 

tCONV (ADC 

) 

tCONV (ns) 

̂fADC=28MHz̃ 

tSMPL(ADC 

) 

tADC(ADC 

) 

tADC(ns) 

̂fADC=28MHz̃ 

12 12.5 446ns 1.5 14 500ns 
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10 10.5 375ns 1.5 12 429ns 

8 8.5 304ns 1.5 10 357ns 

6 6.5 232ns 1.5 8 286ns 

10.4.13. ҉ ᴆ  

҉ ᴆ ᾝ ⁞ץ CPU Ȃ ҩ ̆ ҩ

̆ ₮ѿҩ 16ᵝ Ȃ 

ῒ ҊῈ ₮̆ῒҬ̆N M ṿ ץ ̆ ᾝ ץ

ADC_OVSAMPCTL Ҭ OVSENᵝ ᶏ ̆ ץ ᵞ ₮ ҹףᴇ̆

№ ȂDout(n) ADC ₮ nҩ Ḥ ̔ 

2ÅÓÕÌÔzВ Ὀ ὲ                   ̂11-1̃ 

҉ ᴆ ᾝ ңҩⱳ ̔ ᵝ Ȃ N ADC_OVSAMPCTL

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

̆ ADC_OVSAMPCTL OVSS[3:0]ᵝ Ȃ 

ᾝ ѿҩ 20ᵝ(256*12ᵝ) ṿȂ ᾢ̆ ҩṿ ̆ ᵝ ▼ᵩ

№Ῥ ѿҩ ᵌṿ̆ ᵝ ֽ̆Ḡ ᵞ 16 ᵝ ᵝᵬҹ ṿᴰ

῀ ҬȂ 

10-11. 20ᵝ⌠16β  

20β

19 15 11 7 3 0

15 11 7 3 0

ᵝ

ԓ῀

 

̔ ᵝ Ҭ 16ᵝ̆ Ӈ ᵝ ᴪ Ȃ 

10-12. 5β ᶛ ԅѿҩ׆ 20ᵝ ṿ 16ᵝ ṿ ᶛ

Ȃ 
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10-12. 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
 

10-5. Ҍ N M ₮ṿ̂ ṿ ̃ ₮ԅ N M

̆∆ ṿҹ 0xFFFȂ 

10-5. Ҍ N M ₮ṿ̂ ṿ ̃ 

  

ᵝ 

OVSS= 

0000 

1ᵝ

ᵝ 

OVSS= 

0001 

2ᵝ

ᵝ

OVSS= 

0010 

3ᵝ

ᵝ 

OVSS= 

0011 

4ᵝ

ᵝ

OVSS= 

0100 

5ᵝ

ᵝ

OVSS= 

0101 

6ᵝ

ᵝ 

OVSS= 

0110 

7ᵝ ᵝ

OVSS= 

0111 

8ᵝ ᵝ

OVSS= 

1000 

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

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

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

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

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

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

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

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

‰ ̆ Ҍᴪ ̔ ҩ ↓ Ҭ

ׅ Ḡ Ȃ Nҩ ᴪ֟ ѿҩ ̆ѿҩ ᴇ ҹ̔ 

N x tADC = N x (tSMPL + tCONV)              ̂11-2̃ 

ADC ᵬ  

ᶏ ̆ ADC ᵬ Ȃ 

Â ↓  

Â ᴆ ADC  

Â ̆  

Â  

Â  

ADCON=0 ̆ ץ ̆ ғ Ḡ ADCON=1 ӊ╠

Ȃ 
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10.4.14. ADCҬ  

ҊᴋѿҩԊᴆץ ֟ץ Ҭ ̔ 

Â ↓ ̕ 

Â Ԋᴆ̕ 

Ҭ ᶏ ᵝ ԍ ADCҬ Ȃ 
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10.5. ADC  

ADC ̔0x4001 2400 

10.5.1.  (ADC_STAT) 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

(32ᵝ) Ȃ 

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

Ḡ  

 

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

Ḡ  STRC Ḡ  EOC WDE 

 rc_w0  rc_w0 rc_w0 

 

ᵝ/ᵝ    

31:5 Ḡ  Ḡ ᵝṿ 

4 STRC ↓  

0̔  

1̔  

↓ ᴆ ᵝȂ ᴆΏ0 Ȃ 

3:2 Ḡ  Ḡ ᵝṿȂ 

1 EOC ↓  

0̔  

1̔  

↓ ᴆ ᵝȂ 

ᴆΏ0 ADC_RDATA Ȃ 

0 WDE Ԋᴆ  

0̔ Ԋᴆ 

1̔֟ Ԋᴆ 

ADC_WDLT ADC_WDHT Ҭ ṿ ᴆ 1̆ ᴆ

Ώ0 Ȃ 

10.5.2. └  0 (ADC_CTL0) 

Ẓ ̔ 0x04 

ᵝṿ̔ 0x0000 0000 

(32ᵝ) Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 
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Ḡ  DRES [1:0] RWDEN Ḡ  

 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  WDSC SM Ḡ  WDEIE EOCIE WDCHSEL [4:0] 

rw  rw  rw rw  rw rw rw 

 

ᵝ/ᵝ    

31:26 Ḡ  Ḡ ᵝṿ 

25:24 DRES [1:0] ADC№  

00̔12ᵝ 

01̔10ᵝ 

10̔8ᵝ  

11̔6ᵝ 

23 RWDEN ↓ ᶏ  

0̔ ↓  

1̔ ↓ ᶏ  

22:16 Ḡ  Ḡ ᵝṿ 

15:13 DISNUM [2:0] Ҋ  

DISNUM[2:0]+1Ȃ 

12 Ḡ  Ḡ ᵝṿȂ 

11 DISRC ↓  

0̔  

1̔ ᶏ  

10 Ḡ  Ḡ ᵝṿȂ 

9 WDSC Ҋ̆  

0̔  

1̔  

8 SM  

0̔  

1̔ ᶏ  

7 Ḡ  Ḡ ᵝṿȂ 

6 WDEIE WDEҬ ᶏ  

0̔Ҭ  

1̔Ҭ ᶏ  

5 EOCIE EOCҬ ᶏ  

0̔Ҭ  

1̔Ҭ ᶏ  
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4:0 WDCHSEL [4:0]  

00000̔ADC 0 

00001̔ADC 1 

00010̔ADC 2 

…… 

01000̔ADC 8 

01001̔ADC 9 

10000̔ADC 16 

10001̔ADC 17 

̔ ADC ῀ 16 17№≢ ⌠ ᴰ VREFINTȂ 

10.5.3. └  1 (ADC_CTL1) 

Ẓ ̔0x08 

ᵝṿ̔ 0x0000 0000 

(32ᵝ) Ȃ 

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

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

 rw rw  rw rw  

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

Ḡ  DAL Ḡ  DMA Ḡ  RSTCLB CLB CTN ADCON 

 rw  rw  rw rw rw rw 

 

ᵝ/ᵝ    

31:25 Ḡ  Ḡ ᵝṿ 

23 TSVREN ADC 16 17ᶏ  

0̔ADC 16 17  

1̔ADC 16 17ᶏ  

22 SWRCST ᴆ ↓  

ETSRC 111̆ ᵝ ‘1’ ↓ Ȃ ᵝ ᴆ ᵝ̆ ᴆ

ᴆ Ȃ 

21 Ḡ  Ḡ ᵝṿȂ 

20 ETERC ↓ ᶏ  

0̔ ↓  

1̔ ↓ ᶏ  

19:17 ETSRC [2:0] ↓  

000̔TIMER0 CH0 

001̔TIMER0 CH1 

010̔TIMER0 CH2 

011̔Ḡ  
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100̔TIMER2 TRGO  

101̔TIMER14 CH0 

110̔Ҭ  11 

111̔ ᴆ SWRCST 

16:12 Ḡ  Ḡ ᵝṿ 

11 DAL  

0̔ ᵞ ᵝ  

1̔ ᵝ  

10:9 Ḡ  Ḡ ᵝṿ 

8 DMA DMA ᶏ  

0̔DMA  

1̔DMA ᶏ  

7:4 Ḡ  Ḡ ᵝṿ 

3 RSTCLB ‰ ᵝ 

ᴆ ᵝ̆ ‰ ∆ ̆ ᵝ ᴆ Ȃ 

0̔ ‰ ∆ . 

1̔ ‰ ∆  

2 CLB ADC ‰ 

0̔ ‰  

1̔ ‰  

1 CTN  

0̔  

1̔ ᶏ  

0 ADCON ADCȂ ᵝ0‘׆’ ‘1’ ADCȂ ᵝ ᵝץ ̆Ҍ

ῒזᵝֽֽ ᵝΏ‘1’̆ Ȃ 

0̔ ADC  

1̔ᶏ ADC 

10.5.4.  0 (ADC_SAMPT0) 

Ẓ ̔ 0x0C 

ᵝṿ̔ 0x0000 0000 

(32ᵝ) Ȃ 

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

Ḡ  SPT17[2:0] SPT16[2:0] Ḡ  

 rw rw  

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

Ḡ  
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ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿ 

23:21 SPT17[2:0] SPT16[2:0]  

20:18 SPT16[2:0]  

000̔ ҹ1.5  

001̔ ҹ7.5  

010̔ ҹ13.5  

011̔ ҹ28.5  

100̔ ҹ41.5  

101̔ ҹ55.5  

110̔ ҹ71.5  

111̔ ҹ239.5  

17:0 Ḡ  Ḡ ᵝṿ 

10.5.5. 1 (ADC_SAMPT1) 

Ẓ ̔ 0x10 

ᵝṿ̔ 0x0000 0000 

(32ᵝ) Ȃ 

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

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

 rw rw rw rw rw 

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

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

rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:30 Ḡ  Ḡ ᵝṿ 

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

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

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

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

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

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

11:9 SPT3[2:0] SPT0[2:0]  
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8:6 SPT2[2:0] SPT0[2:0]  

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

2:0 SPT0[2:0]  

000̔ ҹ1.5  

001̔ ҹ7.5  

010̔ ҹ13.5  

011̔ ҹ28.5  

100̔ ҹ41.5  

101̔ ҹ55.5  

110̔ ҹ71.5  

111̔ ҹ239.5  

10.5.6. ṿ  (ADC_WDHT) 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0FFF 

(32ᵝ) Ȃ 

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

Ḡ  

 

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

Ḡ  WDHT [11:0] 

 rw 

 

ᵝ/ᵝ    

31:12 Ḡ  Ḡ ᵝṿ 

11:0 WDHT [11:0] ᶷ ṿ 

֓ᵝ ӈԅ ᶷ ṿȂ 

10.5.7. ᵞ ṿ  (ADC_WDLT) 

Ẓ ̔0x28 

ᵝṿ̔ 0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

Ḡ  WDLT [11:0] 

 rw 
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ᵝ/ᵝ    

31:12 Ḡ  Ḡ ᵝṿ 

11:0 WDLT [11:0] ᵞᶷ ṿ 

֓ᵝ ӈԅ ᵞᶷ ṿȂ 

10.5.8. ↓  0 (ADC_RSQ0) 

Ẓ ̔ 0x2C 

ᵝṿ̔ 0x0000 0000 

(32ᵝ) Ȃ 

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

Ḡ  RL [3:0] RSQ15[4:1] 

 rw rw 

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

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

rw rw rw rw 

 

ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿ 

23:20 RL [3:0] ↓  

↓Ҭ ҹ RL[3:0]+1Ȃ 

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

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

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

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

10.5.9. ↓  1 (ADC_RSQ1) 

Ẓ ̔ 0x30 

ᵝṿ̔ 0x0000 0000 

(32ᵝ) Ȃ 

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

Ḡ  RSQ11[4:0] RSQ10[4:0] RSQ9[4:1] 

 rw rw rw 

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

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

rw Rw rw rw 
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ᵝ/ᵝ    

31:30 Ḡ  Ḡ ᵝṿ 

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

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

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

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

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

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

10.5.10. ↓  2 (ADC_RSQ2) 

Ẓ ̔ 0x34 

ᵝṿ̔ 0x0000 0000 

(32ᵝ) Ȃ 

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

Ḡ  RSQ5[4:0] RSQ4[4:0] RSQ3[4:1] 

 rw rw rw 

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

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

rw Rw rw rw 

 

ᵝ/ᵝ    

31:30 Ḡ  Ḡ ᵝṿ 

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

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

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

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

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

4:0 RSQ0[4:0] (0..9,16,17)Ώ῀ ֓ᵝ nҩ Ȃ 

10.5.11.  (ADC_RDATA) 

Ẓ ̔ 0x4C 

ᵝṿ̔ 0x0000 0000 

(32ᵝ) 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 

RDATA [15:0] 

r 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 RDATA [15:0]  

֓ᵝ ԅ ̆ Ȃ 

10.5.12. └ (ADC_OVSAMPCTL) 

Ẓ ̔ 0x80 

ᵝṿ̔ 0x0000_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  TOVS OVSS [3:0] OVSR [2:0] Ḡ  OVSEN 

 rw rw rw  rw 

 

ᵝ/β    

31:10 Ḡ  Ḡ ᵝṿ 

9 TOVS  

ᵝ ᴆ Ȃ 

0̔ ѿҩ ̆  

1̔ ԍ ѿ ̆

̂OVSR[2:0]̃‗  

̔ ADCON= 0 ᴆ ᾛ Ώ ᵝ( )Ȃ 

8:5 OVSS [3:0] ᵝ 

ᵝ ᴆ Ȃ 

0000̔Ҍ ᵝ 

0001̔ 1ᵝ 

0010̔ 2ᵝ 

0011̔ 3ᵝ 

0100̔ 4ᵝ 

0101̔ 5ᵝ 

0110̔ 6ᵝ 

0111̔ 7ᵝ 
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1000̔ 8ᵝ 

ῒ ᵝḠ  

̔ ADCON=0 Ṝ̆ ᾛ ᴆ ᵝ Ώ ᵬ( Ḡ

)Ȃ 

4:2 OVSR [2:0]  

֓ᵝ ӈԅ Ȃ 

000̔2x 

001̔4x 

010̔8x 

011̔16x 

100̔32x 

101̔64x 

110̔128x 

111̔256x 

̔ ADCON=0 Ṝ̆ ᾛ ᴆ ᵝ Ώ ᵬ( Ḡ

)Ȃ 

1 Ḡ  Ḡ ᵝṿ 

0 OVSEN ᶏ  

ᵝ ᴆ ᵝ Ȃ 

0̔  

1̔ ᶏ  

̔ ADCON=0 Ṝ̆ ᾛ ᴆ ᵝ Ώ ᵬ( Ḡ

)Ȃ 
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11. ̂CMP̃ 

 ׃ .11.1

ᵬ̆ῒ ₮ ԍ I / O ̆Ӟ ᶏ Ȃ 

Ḥ MCU ᵞⱳ׆ Ҭ ̆ ѿ ᴆҊ̆ Ḥ ᵬҹ

TIMER Ȃ 

11.2. Һ  

Â ̕ 

Â ̕ 

Â ȁⱳ ̕ 

Â ҩ Ҋץ Ḥ ᵬҹ ῀ ̕ 

͠ I / O ̕ 

͠ 0.25ȁ0.5ȁ0.75ȁ1Ṑ ῤ ̕ 

Â ₮⌠ I / O ̕ 

Â ᵬҹ ₮⌠ ̕ 

Â ₮⌠ EXTIȂ 

11.3. ⱳ  

Ҋ̔ 

11-1.  

῏

CMP0MSEL[2:0]

CMP0PL

1

0

100

101

110

111

001

000

010

011

 

̔VREFINT 1.2VȂ 
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11.3.1.  

ҍ APB ̆ ҍ PCLK Ȃ ҍ SYSCFG№֣῍ ᵝ ᶏ ᵝȂ 

11.3.2. I / O  

ҹ ῀ ӊ╠̆ ҹ Ȃ 

₮ ῤ ₮Ȃ 

Datasheet ӈ̆ ₮ ץ GPIO ⱳ ⌠ I / O Ȃ 

₮ῤ ⌠ ױז̆ ῏ Ҋ̔ 

Â CMP ₮ ⌠ ῀ ̕ 

Â CMP ₮ ⌠ Ҭ ⱳ ̕ 

Â CMP ₮ ⌠ OCPRE_CLRȂ 

ҹԅ Ҋ ᵬ̆ ₮ Ҍᴪ ҹ PCLK῏ Ȃ 

11-1 CMP ῀ ₮ ԅ CMP ῀ ₮Ȃ 

11-1 CMP ῀ ₮  

 CMP 

CMP ῀

⌠ I / O 

PA1 

PA4 

CMP ῀

⌠ I / O 

PA0 

PA2 

PA4 

PA5 

CMP ῀

⌠ῤ Ḥ  

VREFINT/4 

VREFINT/2 

VREFINT*3/4 

VREFINT 

CMP ₮ ⌠   

I / O 

PA0 

PA6 

PA11 

CMP ₮ ⌠ 

EXTI 
● 

CMP ₮ ⌠ῤ

Ḥ  

TIMER0_CH0 

TIMER2_CH0 

TIMER0 OCPRE_CLR 

TIMER2 OCPRE_CLR 

CMP ₮̂

└Ḡ ̃ 
TIMER0 BRKIN 
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11.3.3. ᶫ  

ԍ ̆ ⱳ ᴰ ӊ ̆ CMPx_CS ᵝ

CMPxM[1:0] Ȃ CMPxM[1:0]ҹ 2’b 00 ̆ ץ ⱳ

ᵬ̆ᵖ CMPxM[1:0]ҹ 2’b 11 ̆ ץ ⱳ ᵬȂ 

11.3.4.  

ҹԅ ᾧ Ḥ Ẋ ₮̆ ԅ ⱳ ̆ └

└ ṿȂ ⱳ ץ ῏ Ȃ 

11-2.  

CMP_OUT

CMP_IM-Vhyst

CMP_IM

CMP_IP

 

11.3.5. ΏḠ  

└ ̂CMPx_CS̃ CMPxLKᵝҹ 1 Ḡ ̆CMPx_CS

̆ CMPxLKᵝ̆ ᴪ ҹ ᵝ̆ MCU ᵝ ץ ᵝȂ 

11.3.6. Ҭ  

CMP ₮ ⌠ EXTI ĔXTI ҩ CMP Ȃ ҩⱳ ̆ ֟ץ Ҭ

Ԋᴆ̆ ԍ ₮ Ȃ 
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11.4. CMP  

CMP ̔0x4001 001C 

11.4.1. CMP └ ̂CMPx_CS̃ 

Ẓ : 0x00 

ᵝṿ: 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 

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

rwo r rw rw rw  rw rw rw rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 CMP0LK CMP0 ΏḠ  

ᵝ CMP0 └ᵝ ҹ ̆ ᵝ ᴆ ᵝѿ ̆ ᵝ

Ȃ 

0̔CMPx_CS[15:0] Ώᵝ 

1̔CMPx_CS[15:0] ᵝ 

14 CMP0O CMP0 ₮ 

ᵝ CMP0 ₮ ̆ ᵝȂ 

0̔ ῀ ᵞԍ ῀ ̆ ₮ҹᵞ  

1̔ ῀ ԍ ῀ ̆ ₮ҹ  

13:12 CMP0HST[1:0] CMP0  

ᵝ ԍ └ Ȃ 

00̔  

01̔ᵞ  

10̔Ҭ  

11̔  

11 CMP0PL CMP0 ₮  

ᵝ ԍ └ CMP0 ₮ Ȃ 

0̔ ₮  

1̔ ₮  

10:8 CMP0OSEL[2:0] CMP0 ₮  

ᵝ ԍ └ CMP0 ₮ Ȃ 

000̔  
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001̔ 0Ҭ ῀ 

010̔ 0 0 ῀  

011̔ 0 OCPRE_CLR ῀ 

100̔Ḡ   

101̔Ḡ  

110̔ 2 0 ῀  

111̔ 2 OCPRE_CLR ῀ 

̔ᶏ ₮Ḥ ̆ ᾢᶏ CMP̆Ῥ

Ȃ 

7 Ḡ  Ḡ ᵝṿȂ 

6:4 CMP0MSEL[2:0] CMP0_IM ῀  

ᵝ ԍ CMP0 ῀ CMP0_IM ῀ Ȃ 

000̔VREFINT /4 

001̔VREFINT /2 

010̔VREFINT *3/4 

011̔VREFINT 

100̔PA4  

101̔PA5 

110̔PA0 

111̔PA2 

3:2 CMP0M[1:0] CMP0  

ᵝ ԍ └ CMP0 ץ ⱳ Ȃ 

00̔  / ῃⱳ  

01̔Ҭ  / Ҭⱳ  

10̔ᵞ  / ᵞⱳ  

11̔ ᵞ  / ᵞⱳ  

1 CMP0SW CMP0 ῏  

ᵝ ԍ ῏ CMP0 ῀ PA1ҍ PA4ӊ Ȃ 

0̔ ῏  

1̔ ῏ ᶏ  

0 CMP0EN CMP0ᶏ  

0̔CMP0  

1̔CMP0ᶏ  
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12. ̂WDGT̃ 

̂WDGT̃ ѿҩ ᴆ ̆ ᴆ Ȃ ҉

ңҩ ̆ ̂FWDGT̃ ̂WWDGT̃Ȃ

ᶏױ ̆ ᶫԅ ῃ ‰ └Ȃңҩ ‗

ᴆ Ȃ 

ῤ ṿ ⌠ Ṝ̆ᴪ ѿҩ ᵝȂ ᵬ

Ṝ Ảץ Ȃ 

12.1. ̂FWDGT̃ 

 ׃ .12.1.1

̂FWDGT̃ ̂IRC40K̃Ȃ ᶏҺ ̆FWDGTᶭ

Ḡ ᵬ ̆ ԍ ғ Ҍ Ȃ 

ῤ Ҋ ṿ ⌠0̆ ᴪ֟ ѿҩ ᵝȂᶏ

ΏḠ ⱳ ץ ᾧ ṿ Ȃ 

12.1.2. 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 

12.1.3. ⱳ  

ѿҩ8 № ѿҩ12ᵝ Ҋ ⁞ Ȃ 12-1. 

ҹ ⱳ Ȃ 
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12-1.  

 

IRC40K 
ᵝ

 №

/4/8ŀ/256 

12ᵝ Ҋ ⁞

 

 

└  

 

̔PUD  

̔RUD
 

 

└ ̂FWDGT_CTL̃ҬΏ0xCCCC ץ ̆ Ҋ

Ȃ ⌠0x000̆֟ ѿ ᵝȂ 

ᴋᵥ Ṝ FWDGT_CTLҬΏ0xAAAA ץ ̆ ṿ ԍ

̂FWDGT_RLD̃Ȃ ᴆ ץ ṿ ⌠0x000ӊ╠ ץ

֟ ᵝȂ 

Ӟ ᵬҹ ̆ ̂FWDGT_WND̃

Ҭ ṿ Ȃ ᵬ ̆

ṿ ԍ ₮ԅ ̂FWDGT_WND Ҭ̃ Ữ ṿ Ӟ̆ ᴪ ᵝȂFWDGT_WND

ṿ 0x00000FFF̆ ץ Ώ ̆ Ӈ ῏ Ȃ ṿѿ

̆ ᴪ ѿ ⱴ ꜚᵬ̆ Ҋ ⁞ ҹ

FWDGT_RLDҬ ṿ̆ ᵝ № Ȃ 

Ҭ ԅ“ ᴆ ”ⱳ ̆ Ӈ ҉ Ṝ ꜚ

Ȃҹԅ ᾧ ᵝ̆ ᴆ ⌠0x000ӊ╠ Ȃ 

№ ̂FWDGT_PSC̃ FWDGT_RLD ΏḠ ⱳ Ȃ Ώ ⌠

֓ ӊ╠̆ Ώ0x5555⌠ └ ̂FWDGT_CTL Ҭ̃ȂΏῒזᴋᵥṿ⌠ └

FWDGT_CTLҬ ᴪῬ ꜚ ֓ ΏḠ Ȃ № ̂FWDGT_PSC̃

̂FWDGT_RLD̃ ̆FWDGT_STAT ᵝ 1Ȃ 

DBGҬ └ 0̂ DBG_CTL0̃Ҭ FWDGT_HOLDᵝ 0̆ ᶏCortex™-M3ῤ

Ả ̂ Ҋ̃ ᶭ ᵬȂ FWDGT_HOLDᵝ 1̆

ҊẢ ᵬȂ 

12-1. 40kHẑIRC40K̃ /  

№  PSC[2:0]ᵝ 
̂ms̃

RLD[11:0]=0x000 

̂ms̃

RLD[11:0]=0xFFF 

1 / 4 000 0.025 409.525 

1 / 8 001 0.025 819.025 

1 / 16 010 0.025 1638.025 
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№  PSC[2:0]ᵝ 
̂ms̃

RLD[11:0]=0x000 

̂ms̃

RLD[11:0]=0xFFF 

1 / 32 011 0.025 3276.025 

1 / 64 100 0.025 6552.025 

1 / 128 101 0.025 13104.025 

1 / 256 110 or 111 0.025 26208.025 

‰IRC40K ᶏץ ⱴ Ȃ 

̔ reload ᵬӊ ̆ ῀deepsleep / standby ̆

ᴆ ̆ reload פ deepsleep / standby Ҭפ ῀̂3ҩ̃҉ץIRC40K

Ȃ 
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12.1.4. 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_RLD FWDGT_WND ΏḠ  

0xCCCC̔ Ȃ ⁞⌠0 ֟ ᵝ 

0xAAAA̔  

№ ̂FWDGT_PSC̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  PSC[2:0] 

 rw 

 

ᵝ/ᵝ    

31:3 Ḡ  Ḡ ᵝṿ 

2:0 PSC[2:0] № ȂΏ ֓ᵝӊ╠ FWDGT_CTL Ώ

0x5555 ΏḠ Ȃ Ώ ҩ Ҭ F̆WDGT_STAT PUDᵝ

1̆ ṿ Ȃ 

000̔1 / 4 

001̔1 / 8 
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010̔1 / 16 

011̔1 / 32 

100̔1 / 64 

101̔1 / 128 

110̔1 / 256 

111̔1 / 256 

ᶏ ₃ҩ № ̆ № ṿӊ╠ ⌠PUDᵝ 0Ȃ

ԅ № Ҭ ṿ ̆ ף ӊ╠Ҍ PUDṿ ̂ ῀

╠ PUDṿ Ȃ̃ 

̂FWDGT_RLD̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0FFF 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  RLD [11:0] 

 rw 

 

ᵝ/ᵝ    

31:12 Ḡ  Ḡ ᵝṿȂ 

11:0 RLD[11:0] ṿ̆ FWDGT_CTL Ώ῀0xAAAA

Ṝ̆ ҩṿᴪ ⌠ ҬȂ 

֓ᵝ ΏḠ ⱳ Ȃ Ώ ֓ᵝӊ╠ FWDGT_CTL ҬΏ0x5555Ȃ

Ώ ҩ Ҭ̆FWDGT_STAT RUDᵝ ׆1̆ Ҭ

ᴋᵥṿ Ȃ 

ᶏ ₃ҩ ṿ̆ ṿӊ╠ ⌠RUDᵝ 0Ȃ ԅ

ṿ ̆ ף ӊ╠Ҍ RUDṿ ̂ ῀ ╠

RUDṿ Ȃ̃ 

̂FWDGT_STAT̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

  

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

 r r r 

 

ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿȂ 

2 WUD ṿ Ȃ 

FWDGT_WND Ώ ᵬ ̆ ᵝ 1̆ FWDGT_WND ᴋᵥ

ṿ Ȃ 

1 RUD ṿ  

FWDGT_RLD Ώ ᵬ ̆ ᵝ 1̆ FWDGT_RLD ᴋᵥṿ

Ȃ 

0 PUD № ṿ  

FWDGT_PSC Ώ ᵬ ̆ ᵝ 1̆ FWDGT_PSC ᴋᵥṿ

Ȃ 

̂FWDGT_WND̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0FFF 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  WND[11:0] 

 rw 

 

ᵝ/ᵝ    

31:12 Ḡ  Ḡ ᵝṿȂ 

11:0 WND[11:0] ṿȂ ֓ᵝ ṿ ҉ ṿҍ Ҋ ⁞

Ȃ ṿ ԍWMD[11:0]Ҭṿ̆ ᵬᴪ ᵝ̆ ṿ̆

FWDGT_STAT Ҭ WUDᵝ Ḡ ᵝ Ȃ 

֓ᵝ ΏḠ ⱳ Ȃ Ώ ֓ᵝӊ╠ FWDGT_CTL ҬΏ0x5555Ȃ 

ᶏ ₃ҩ ṿ̆ ṿӊ╠ ⌠WUDᵝ 0Ȃ ԅ ῀

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

 ׃ .12.2.1

̂WWDGT̃ ᴆ Ȃ

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

ṿ ⌠ ṿӊ╠̆ Ӟᴪ֟ ᵝȂ ᴆ

ῤ Ȃ ṿ ⌠0x40 ᴪ̆֟ ѿҩ ╠

̆ ᶏ Ҭ ᴪ֟ ╠ Ҭ Ȃ 

APB1 № Ȃ ԍ

Ȃ 

12.2.2. 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 

12.2.3. ⱳ  

ᶏ ̂ WWDGT_CTL WDGTENᵝ 1̃̆ ṿ ⌠0x3F

Ṝ֟ ᵝ̂CNT[6]ᵝ 0̃ ṿ ⌠ ṿӊ╠̆ Ӟ

ᴪ֟ ᵝȂ 

12-2.  

 

 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)Ҭ WIN[6:0]ᵝ ṿȂ ṿ ԍ ṿ̆ғ

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 

12-3.  

 

 CNT>WIN ̆Ώ WWDGT_CTL̆

ѿ ᵝ

  

  

CNT[6]=0  ֟ ᵝ  

0x7F 
Start 

CNT[6:0] 

0x3F 

WIN 

Write  CNT  
Start 

 

Ὲ Ҋ̔ 

Ô77$'4 Ô0#,+ρ τπωφ ςὖὛὅ  ὅὔὝυȡπ ρ   άί          (12-1) 

ῒҬ̔ 

tWWDGT̔  

tPCLK1̔ APB1ץmsҹ ᵝ  

tWWDGT ṿ ṿ 12-2. 72MHz (fPCLK1) / ṿȂ 

12-2. 72MHz (fPCLK1) / ṿ 

№  PSC[1:0] 
 

CNT[6:0] =0x40 

 

CNT[6:0]=0x7F 

1/1 00 56 μs 3.64 ms 

1/2 01 113 μs 7.28 ms 

1/4 10 227 μs 14.56 ms 

1/8 11 455 μs 29.12 ms 

MCU Ҭ WWDGT_HOLDᵝ 0̆ ᶏCortex®-M23ῤ Ả ᵬ(

Ҋ)̆ Ӟ ץ ᵬȂ WWDGT_HOLDᵝ 1 ̆

ҊẢ Ȃ  
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12.2.4. 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῏ Ȃ 

1̔ Ȃ 

6:0 CNT[6:0] ṿȂ ṿ0׆x40 ⌠0x3F ̆֟ ᵝȂ

ṿ ԍ ṿ Ṝ̆Ώ ֟ץ ᵝȂ 

 

̂WWDGT_CFG̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 007F 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  EWIE PSC[1:0] WIN[6:0] 

 rs rw rw 

 

ᵝ/ᵝ    

31:10 Ḡ  Ḡ ᵝṿȂ 

9 EWIE ╠ Ҭ ᶏ Ȃ ᵝ 1̆ ṿ ⌠0x40 Ҭ Ȃ ᵝ ᴆ ᵝ

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

00̔PCLK1 / 4096 / 1 

01̔PCLK1 / 4096 / 2 

10̔PCLK1 / 4096 / 4 

11̔PCLK1 / 4096 / 8 

6:0 WIN[6:0] ṿ̆ ṿ ԍ ṿ ̆Ώ

(WWDGT_CTL CNTᵝ)ᴪ֟ ᵝȂ 

̂WWDGT_STAT̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  EWIF 

 rw 

 

ᵝ/ᵝ    

31:1 Ḡ  Ḡ ᵝṿȂ 

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

EWIEᵝҹ0) ᵝӞᴪ ᴆ 1Ȃ ҩᵝ ץ Ώ0 ̆Ώ1 Ȃ 
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13. ̂RTC̃ 

 ׃ .13.1

RTC ᶫԅѿҩ ̂ / / ̃ ̂ /№/ /֒ ̃ ⱳ Ȃ ֒ ԋ

└ ̆ BCDץ ȂRTC ץ פ ễȂRTC ץ ᵬ

Ҋ̆ ᴆ ȂRTC ᵞ ̆ ץ ⌠

Ȃ 

13.2. Һ  

Â ᴆ פ ễȂ 

Â ⱳ ̔ ᵞ (50Hz 60Hz) Ȃ 

Â ‰ⱳ ̔ ᵝ̂ 0.95ppm̃ ‰Ȃ 

Â ᵝⱳ ֒ Ȃ 

Â Ԋᴆ ⱳ Ȃ 

Â ңҩ ᷅῀ Ȃ 

Â ѿҩᵝ Ȃ 

Â Ҭ ̔ 

-  0̕ 

-  ̕ 

-  ᷅῀ ̕ 

Â 5ҩ32ᵝ (῍20 ) ᴍ ̆ ҊḠ Ȃ Ԋᴆ᷅῀

̆ ᴍ ᴪ ᵝȂ 
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13.3. ⱳ  

13.3.1.  

13-1. RTC  

‰

7ᵝ 

№

(  = 128)

15ᵝ 

№

( = 256)

RTC_SS
RTC_TIME

RTC_DATE

ᴍ

RTC᷅῀

└

└

IRC40K

HXTAL/2~31

LXTAL(32.768KHz)

RTC_TAMP1

RTC_TAMP0

TPxF

RTC_TS
TSF

RTC_REFIN

ck_apre

(  256 Hz)

ck_spre

(Default 1 Hz)

512Hz

1Hz

=

Alarm-0 Flag

RTC_CALIB

ALARM 0

₮

RTC_OUT

RTC 

RTC_TAMP0

RTC_TAMP1

RTC_ALARM

Alarm-0 

 
RTC ᾝ ̔ 

Â Ԋᴆ/Ҭ Ȃ 

Â ᷅῀Ԋᴆ/Ҭ Ȃ 

Â 32ᵝ ᴍ Ȃ 

Â RTC ₮ⱳ ̔ 

-  512Hz ( № ṿ)̔RTC_OUT̕ 

-  1Hz( № ṿ) ̔RTC_ OUT̕ 

-  Ԋᴆ( ) ̔RTC_ OUTȂ 

Â RTC ῀ⱳ ̔ 

-  Ԋᴆ (RTC_TS)̕ 

-  ᷅῀Ԋᴆ 0(RTC_TAMP0)̕ 

-  ᷅῀Ԋᴆ 1(RTC_TAMP1)̕ 

-  ῀ RTC_REFIN(50 60Hz)Ȃ 

13.3.2. №  

RTC ᾝ ҈ҩ ̔LXTALȁIRC40K HXTAL 32№ Ȃ 
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RTC ᾝ̆ ңҩ № ⱳ ῒזⱳ Ȃѿҩ№ 7ᵝ № ̆

ѿҩ 15ᵝ № Ȃ № Һ ᵞⱳ Ȃ ңҩ№ ᶏ ̆

№ ṿ Ȃ 

ңҩ № Ὲ Ҋ̔ 

          Ὢck_apre
rtcclk

FACTOR_A + 1
                        ( 13-1) 

 Ὢck_spre
ck_apre

FACTOR_S + 1

rtcclk

(FACTOR_A + 1)*(FACTOR_S + 1)
         ( 13-2) 

ck_apre ԍҹ RTC_SS֒ ⁞ ᶫ ̆ ṿҹԋ └̆ ⌠ Ҋ

ѿ ̆ ⁞⌠ 0 ̆ ꜚⱴ FACTOR_S ṿȂck_spre ԍҹ

ᶫ ̆ ҩ ⱴѿ Ȃ  

13.3.3.  

APB RTC RTC_DATEȁRTC_TIME RTC_SS B̆PSHADᵝ‗

Ȃ ’ҊBPSHADҹ0 ĂPB Ȃ

ңҩRTC ̆ ṿᴪ ҹ ṿ̆ҍ RSYNFᵝӞᴪ

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

RSYNFᵝȂ BPSHAD=0 ’Ҋ ṿ̆ RSYNF 1

̂ 2ҩRTC ̃Ȃ 

̔  BPSHAD=0Ҋ̆ (RTC_SS̆ RTC_TIMĔ RTC_DATE) APB

(Ὢapb) RTC (Ὢrtcclk) ҂ṐȂ 

ᵝ ᵝ Ȃ 

13.3.4. ᵝ  

RTC ⱳ ⅞№ҹ ҩᵝ ғ ѿҩᵝ ѿҩ ᵝȂ 

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

ᵝ ṿҍ ṿ ̆ALRMxF ᵝ ᴪ ᵝȂ 

̔ (RTC_ALRMxTD MSKS=0) ҹ̆ Ḡ R̆TC_PSC

№ ̂FACTOR_S̃ ԍ ԍ 3Ȃ 

ѿҩᵝ ̆ ҩᵝ ҹ ҉ Ȃ ᵝ ̆ ALRMxEN

ᵝ ᵝ 3ҩ RTC ̆ALRMxFᵝ ᵝȂ 

13.3.5. RTC ∆  

RTC ΏḠ  

’Ҋ̆PMU_CTL BKPWENᵝ 0Ȃ ΏRTCץ ╠ ᴆ ╠

BKPWENᵝȂ 
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҉ ᵝ ̆ RTC ΏḠ ȂΏ῀ ֓ ѿ ֓Ḡ Ȃ 

Ҋ ̆ ץ ֓Ḡ ̔ 

1. Ώ ‘0xCA’⌠RTC_WPK ̕ 

2. Ώ ‘0x53’⌠RTC_WPK Ȃ 

Ώѿҩ ṿ⌠RTC_WPKᴪᶏΏḠ Ῥ ȂΏḠ Ҍ ᵝ Ȃ ΏḠ

Ҋ̔ 

RTC_TIMĔ RTC_DATĔ RTC_CTL̆ RTC_STAT̆ RTC_PSC̆ RTC_ALRMxTD̆ 

RTC_SHIFTCTL̆ RTC_HRFC̆ RTC_ALRMxSSȂ 

∆  

Ҋץ ץ № ṿ̔ 

1. INITMᵝҹ 1 ῀∆ Ȃ INITFᵝ 1Ȃ 

2. RTC_PSC Ҭ̆ № № Ȃ 

3. (RTC_TIME RTC_DATE)ҬΏ∆ ṿ̆ ғ RTC_CTL

CSᵝ  (12 24 └)Ȃ 

4. INITMᵝ ₮∆ Ȃ 

4ҩRTC ̆ ׆ ῀ ṿ̆

Ȃ 

̔∆ ץ (BPSHAD=0)̆ ᴆ ḠRSYNFᵝ 1Ȃ 

YCM ∆ ̆ ᴪ ᴆ ᴍṿȂ 

פ  

S1H̆ A1H DSMᵝ ̆RTC ץ פ ễ ⱳ Ȃ 

S̆1H A1H ᶏ ⁞ ⱴ҉1 ȂS1H A1Hⱳ ץ ̆

ץ ᴆ DSMᵝ ҩ ᵬȂ S1H A1Hᵝ ̆⁞ ⱴ1 Ҋѿ ⌠

Ȃ 

ⱳ ᵬ  

ҹԅ ᾧ ᵝ ֒ ̆ ⱳ ᵬ Ҋ ̔ 

1. RTC_CTL ALRMxENᵝ̂x=0̃̆ ̕ 

2. Alarm (RTC_ALRMxTD/RTC_ALRMxSS)̕ 

3. RTC_CTL ALRMxENᵝ̆ᶏ ⱳ Ȃ 



                                                               GD32E23x Ύ 

186 
 

13.3.6.  

BPSHAD=0 ̆  

BPSHAD=0 ׆̆ ṿȂ ԍ └ ̆ ѿҩ

A̔PB1 ԍ ԍRTC 7ṐȂ ᴋᵥ ’Ҋ APB1

Ҍ ᵞԍRTC Ȃ 

APB1 ᵞԍ7ṐRTC ̆ Ҋץ ̔ 

1. ң ̕ 

2. ң ṿ ̆ Ӈ ҩṿ ̕ 

3. ң ṿҌ ̆ Ῥ ѿ ̕ 

4. ҈ ṿ ץ ҹ Ȃ 

RSYNF 2ҩRTC ᵝѿ Ȃ ̆ ᴪ ҹ

Ȃ  

ҹԅ Ḡ 3ҩṿ(RTC_SS  ̆ RTC_TIME  ̆ RTC_DATE)ҹ ѿ ̆ ᴆ҉ ԅ Ҋѿ

└̔ 

1. RTC_SS RTC_TIME RTC_DATE ̕ 

2. RTC_TIME RTC_DATE ̕ 

3. RTC_DATE RTC_TIME RTC_DATE Ȃ 

ѿҩ ῤ̂ ԍ2ҩRTCCLK̃ ̆ ᾢ RSYNFᵝ ῒ

ᵝ Ῥ Ȃ 

Ҋ ₃ ’̆ ᴆ RSYNF ᵝ ̂RTC_SS̆ RTC_TIMĔ 

RTC_DATẼ̔ 

1. ᵝӊ ̕ 

2. ∆ ӊ ̕ 

3. ѿ ᵝ ᵬӊ Ȃ 

≢ ᵞⱳ׆ ̆ ᴆ RSYNFᵝ RSYNFῬ ᵝ

Ȃ 

BPSHAD=1 ̆  

BPSHAD=1̆RSYNFᵝᴪ ᴆ 0̆ Ҍ RSYNFᵝȂ ╠

ṿᴪ Ȃ ᵞⱳ׆ (Deep-sleep/Standby ) ̆

ᴆ ץ ╠ ṿ ⱴ῀ᴋᵥ ( ҹ2ҩRTC

)Ȃ  

ԍ RSYNFᵝ ᵝ̆ ң ӊ ₮ ck_apre ̆Ҍ

(RTC_SS/RTC_TIME/RTC_DATE) ṿ ѿ ┴Ȃ  

̆ ṿ ┴ APB ̆ Ӈ APB



                                                               GD32E23x Ύ 

187 
 

ṿ Ҍ‰ Ȃ 

ҹԅ Ḡ ṿ ѿ ̆ ᴆ Ҋ ᵬ̔ ṿң

̆ ҉ң ṿ ѿ ̆ Ӈ ҩṿ ѿ ғ‰ Ȃ 

13.3.7. RTC ᵝ 

RTC ᾝ̆ ңҩ ᵝ ̔ ᵝ ᴍ ᵝȂ 

ᵝ ̆ RTC_STAT ֓ᵝ ᵝ⌠ ṿȂ 

ᴍ ᵝ ᴪ Ҋ ̆ᵖ ᵝҌᴪ ֟ױ ̔ 

-  RTC ̕ 

-  RTC └  (RTC_CTL)̕ 

-  RTC №  (RTC_PSC)̕ 

-  RTC ễ  (RTC_HRFC)̕ 

-  RTC ᵝ └ (RTC_SHIFTCTL)̕ 

-  RTC  (RTC_SSTS/RTC_TTS/RTC_DTS)̕ 

-  RTC ᷅῀  (RTC_TAMP)̕ 

-  RTC ᴍ  (RTC_BKPx)̕ 

-  RTC  (RTC_ALRMxSS/RTC_ALRMxTD)Ȃ 

ᵝ ῀ Ṝ R̆TC ᾝ ᴪ Ȃᵖ ᴍ ᵝ R̆TC

ᴪẢ ғ ᴪ ᵝȂ 

13.3.8. RTC ᵝⱳ  

ѿҩ ғRTC 1hz ̂ck_sprẽ ѿҩ֒

Ẓ ̆RTC ᾝ ᶫѿҩ ᵬ ᵝ ⱳ ҩẒ Ȃ 

ԋץ └ ֒ ṿ̆RTC ṿ ⁞ Ȃ ⱴRTC_SHIFTCTL 

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

ṿ⌠ № SSC[15 0̔] ғ ᵝA1Sᵝ̆ №≢ ╠Ҋѿ ⌠

Ȃ 

RTC_SS ṿ ‗ԍRTC_PSC FACTOR_S ṿȂFACTOR_S ̆

Ӟ Ȃ 

ҹ1Hz (ck_spre) FACTOR_A FACTOR_S῍ ֟ ̆ FACTOR_Sṿ

ᵞ FACTOR_Aṿ̆ ᵞ FACTOR_A ⱳ Ȃ 

̔ ᶏ ᵝⱳ ӊ╠̆ ᴆ RTC_SSҬ SSC 15ᵝ(SSC[15]) Ḡ ᵝ

ҹ 0ȂΏ RTC_SHIFTCTL ӊ ̆RTC_STAT SOPF ᵝ ᴪῬ ᵝȂ

ᵝ ᵬ ̆SOPFᵝ ᴆ 0Ȃ ᵝҌ SOPFᵝȂ REFEN=0 ̆ ᵝ

ᵬ ᵬȂ REFEN=1̆ ᴆ Ώ῀ RTC_SHIFTCTLȂ 
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13.3.9. RTC  

RTC ѿ RTC Ȃҹԅᶏ ⱳ ̆ ѿҩ ԍ

LXTAL  (50Hz  60 Hz)Ȃ 

ᶏ ⱳ ӊ (REFEN=1)̆ ѿҩ (1Hz) ҍ RTC_REFIN

Ȃ ’Ҋ̆ ңҩ Ȃᵖ ңҩ ԍLXTAL‰

Ṝ R̆TC ⱳ ᴪẒ 1Hz ѿ ᵝ ᶏ̆ Ҋѿҩ1Hz

Ȃ 

REFEN=1̆ ѿ ╠ ᴪ ѿҩ ̆ ԍҌ ̆

ӞҌ Ȃ ԍ ѿҩ ̆ᶏ 7ҩck_apre ̆

ԍ ᵬ ̆ᶏ 3ҩck_apre Ȃ 

ᶏ ѿ ̆ Ҭ ⌠ Ṝ̆ № ᴪ └

Ȃ ңҩ (ck_spre ) ̆ ҩ ᵬ 1Hz ᴋ

ᵥ Ȃᵖ ңҩ ̆ ҩ ᵬ ᴪ ꜚ ck_spre ̆ץᶏ

ck_spre(1Hz) Ȃ 

ⱳ Ҭᵖ ( 3ҩ ck_apre ῤ

)̆ Ӟ LXTAL ꜚ Ȃ ҩ ̆ ⱳ

ᴪᾢ 7ҩck_apre ̆ 3ҩck_apre 

ck_spre(1Hz) Ȃ 

̔ᶏ ⱳ ӊ╠ (REFEN=1)̆ ᴆ FACTOR_A ҹ 0x7F̆

FACTOR_Sҹ 0xFFȂ 

Ҋ ‰ ̆ ⱳ Ҍ Ȃ 

13.3.10. RTC ‰ 

RTC ‰ ѿ ԍ ‰RTC ̆ ‰ ῤ RTC ‖ҩ

‰Ȃ 

ѿ ‰ ԍ ѿ ‰ ῤ R̆TC ‖ҩ ⱴ ⁞ ԅѿ Ȃ

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

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

֓ ‰ ף≢№ 32/16/8 Ȃ 

ễ (RTC_HRFC) ԅ ‰ ῤ RTC ̆CMSK[8̔

0]ᵝ 0⌠511ҩRTC ̆ RTC ᵞ487.1PPMȂ 

ҹԅ RTC ץ FREQIᵝȂ FREQIᵝ ᵝ̆ ᴪ 512ҩ RTC

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

Ȃ 

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

0.954ppm№ ’Ҋ̆ ҹ487.1-׆ppm⌠+488.5ppmȂ 

‰ⱳ ̆ ҊῈ ₮ ‰ ̔ 

Ὢcal Ὢrtcclk  ρ                ( 13-3) 

̔ N=20/19 /18 (32/16/8 ) ‰ Ȃ 

FACTOR_A < 3 ‰̔ 

№ ṿ(FACTOR_A) ԍ3 ̆ ᶏ ‰ⱳ ̆ ᴆҌ FREQIᵝ

ҹ1Ȃ FACTOR_A<3̆FREQIᵝ ᴪ Ȃ 

FACTOR_A ԍ3 F̆ACTOR_Sṿ ԍ ṿȂẊ RTC  32.768KHz̆

FACTOR_S Ҋ ̔ 

FACTOR_A = 2̔FACTOR_S⁞ 2(8189) 

FACTOR_A = 1̔FACTOR_S⁞ 4(16379) 

FACTOR_A = 0̔FACTOR_S⁞ 8(32759) 

FACTOR_A ԍ3̆CMSKҹ0x100̆ ‰ Ὲ Ҋ̔ 

 Ὢcal Ὢrtcclk  ρ                    ( 13-4) 

̔ N=20/19 /18 (32/16/8 ) ‰ Ȃ 

RTC ‰ 

ᶫ1Hz ‰ ₮ ԍ ꜛ ᴆ RTC Ȃ 

ῤ RTC ̆ 2ҩRTCCLK Ȃ 

ҹԅ ѿ ̆ ‰ ѿ Ȃ 

Â ‰ ҹ32 ( ) 

‰ 32 1Hz ‰ ₮ ‰ Ḡ ҩ 0.477ppm( 32

ῤ0.5ҩRTCCLK)ӊῤȂ 

Â ‰ ҹ16 ( CWND16ᵝ) 

ᶏ ̆CMSK[0] ᴆ 0Ȃ 

‰ 16 1Hz ‰ ₮ ‰ Ḡ ҩ 0.954ppm( 16

ῤ0.5ҩRTCCLK)ӊῤȂ 

Â ‰ ҹ8 ( CWND8ᵝ) 

ᶏ ̆CMSK[1̔0] ᴆ 0Ȃ 

‰ 8 1Hz ‰ ₮ ‰ Ḡ ҩ 1.907ppm( 8 ῤ
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0.5ҩRTCCLK)ӊῤȂ 

Ҭ ‰ 

INITFᵝ 0̆ Ҋ ̆ ᴆ ץ RTC_HRFC̔ 

1). SCPFᵝ 0̕ 

2). Ώѿҩ ṿ⌠RTC_HRFC ̕ 

3). 3ҩck_apre ӊ ̆ ‰ Ȃ 

13.3.11. ⱳ  

ⱳ RTC_TS ῀̆ TSENᵝ ᶏ Ȃ 

RTC_TS ⌠ Ԋᴆ ̆ᴪ ṿḠ Ҭ                                  

(RTC_DTS/RTC_TTS/RTC_SSTS)̆ (TSF)Ӟ ᴆ 1Ȃ Ҭ

ᶏ (TSIE)̆ Ԋᴆᴪ֟ ѿҩҬ Ȃ 

ᴪ Ԋᴆ ѿ ┴̂TSF=0̃ ̆ TSF=1 ̆

Ԋᴆ ṿҌᴪ Ȃ 

RTC ᶫԅѿҩ ⱳ ̆ ⱴ Ԋᴆ ̔ TPTS=1̆ᶏ ᷅῀

ⱳ ᷅῀Ԋᴆ Ӟᵬҹ Ԋᴆ ῀ Ȃ 

̔ ҹ └ ̆ Ԋᴆ ̆TSFᴪ 2ҩ ck_apre ᵝȂ 

13.3.12. ᷅῀  

RTC_TAMPx ᵬҹ᷅῀Ԋᴆץ ⱳ ῀ ̆ ң ᶫ ̔

ⱳ Ȃ 

RTC ᴍ ( (RTC_BKPx) 

RTC ᴍ ԍVDD ᴍ ҬȂ׆ ᵝ ᵬ Ҍᴪ ֓ Ȃ 

⌠ ᷅῀Ԋᴆ ᴍ ᵝ ̆ ֓ ᵝȂ. 

∆ ᷅῀ ⱳ  

TPxENᵝ ץ ᶏ ԍҌ ҉ RTC᷅῀ ⱳ Ȃᶏ TPxENᵝ ꜚ᷅῀

ⱳ ӊ╠̆ ᷅῀ Ȃ ⌠᷅῀Ԋᴆ̆ ᵝ(TPxF) ᴪ ᵝȂ

᷅῀ԊᴆҬ ᶏ (TPIE)̆᷅῀Ԋᴆᴪ֟ ѿҩҬ Ȃᴋᵥ᷅῀Ԋᴆ ᴪ ᴍ

(RTC_BKPx) ᵝȂ 

᷅῀Ԋᴆ  

ᶏ TPTSᵝ̆ ᷅῀ ⱳ ᵬ ⱳ Ȃ ᵝ ҹ1̆ ⌠᷅῀Ԋᴆ

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

᷅῀Ԋᴆ ҹ  

FLTᵝҹ0x0 ̆᷅῀ ̆TPxEGᵝ‗ ҉ Ҋ

Ȃ ᷅῀ ҹ ̆᷅῀ ῀ ҉ ҉ ᴪ Ȃ 

ԍ ᷅῀Ԋᴆᴪ ᵝ ᴍ  (RTC_BKPx)̆ ᴍ Ώ ᵬ Ḡ᷅

῀Ԋᴆ ᵝ Ώ ᵬҌᴪ Ȃ ᾧ ᾢ῏ ᷅῀ ⱳ ̆

Ώ ᵬ Ῥ ꜚ ⱳ Ȃ 

̔PC13҉ ᷅῀ ⱳ ᶏ VDD ῏ Ӟᶭ ץ Ȃ 

᷅῀Ԋᴆ ҹ ⱳ  

FLTᵝ 0x0 ̆᷅ ῀ F̆LTᵝ‗

(2̆ 4  8)Ȃ 

DISPU 0( ṿ) ῤ̆ ҉ ᴪ ѿ ╠ ᾟ ᷅῀ ̆ ᷅῀

Ԋᴆ ῀ ҉ ᾛ Ȃ ᾟ ץ PRCHᵝ Ȃ

̆ ᾟ Ȃ 

Ҋ ӊ Ȃ (FREQ)̆ ᴆ

ⱳ ӊ ѿҩ Ȃ 

13.3.13. ‰ ₮ 

COENᵝ ҹ1̆RTC_OUT ᴪ ₮ ‰ Ȃ 

COSᵝ ҹ0( ṿ) ғ № (FACTOR_A) ҹ0x7F R̆TC_CALIB

 Ὢ φτϳ Ȃ RTCCLK ҹ32.768KHz̆RTC_CALIB ₮ҹ512HzȂ ҹ

Ҋ ꜚ̆ ᶏ RTC_CALIB ₮ ҉ Ȃ 

COSᵝ ҹ1 ̆RTC_CALIB Ὲ ҹ̔ 

                    Ὢ ͺ ͺ ͺ
                   

( 13-5) 

RTCCLKҹ32.768KHz̆ № ṿ̆ ӇRTC_CALIB ₮ 1HzȂ 

13.3.14. ₮ 

OS └ᵝ ҹ0x01 ̆RTC_ALARM ₮ⱳ Ȃ ҩⱳ ₮

RTC_STAT ALRMxF(x=0)ṿȂ 

RTC_CTL Ҭ OPOLᵝ ץ ALRMxFᵝ WTFᵝ ₮ Ṝ ̆

RTC_ALARM ₮ ҍ ᵝṿ Ȃ 
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13.3.15. RTC  

13-1.  

 Ҋ ᵬ ₮  

  RTC Ҭ  

 

LXTAL

IRC40K ץ ᵬ 
RTC /᷅῀Ԋᴆ/ Ԋᴆ 

 
LXTAL

IRC40K ץ ᵬ 
RTC /᷅῀Ԋᴆ/ Ԋᴆ 

13.3.16. RTCҬ  

RTCҬ ⌠EXTI └ Ȃ 

ᶏ RTC /᷅῀Ԋᴆ/ Ҭ ̆ Ҋ ᵬ̔ 

1. ᶏ EXTIҬ ⌠ RTC /᷅῀Ԋᴆ/ Ҭ ̆ ҹ

҉ ̕ 

2. ᶏ RTC /᷅῀Ԋᴆ/ ῃ Ҭ ̕ 

3. ᶏ RTC /᷅῀Ԋᴆ/ ⱳ Ȃ 

13-2. Ҭ └ 

Ҭ  Ԋᴆ  └ᵝ ₮  ₮  ₮  

 0 ALRM0F ALRM0IE Y Y(*) Y(*) 

 TSF TSIE Y Y(*) Y(*) 

᷅῀ 0 TP0F TPIE Y Y(*) Y(*) 

᷅῀ 1 TP1F TPIE Y Y(*) Y(*) 

* ֽ̔ RTC LXTAL IRC40K Ȃ 
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13.4. RTC  

RTC ̔0x4000 2800 

13.4.1.  (RTC_TIME) 

Ẓ ̔0x00 

ᵝṿ̔ BPSHAD = 0̆0x0000 0000 

BPSHAD = 1̆  

ΏḠ ֽ̆ ∆ ץ Ώ ᵬ 

(32ᵝ)  

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

Ḡ  PM HRT[1:0] HRU[3:0] 

 rw rw rw 

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

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

 rw rw  rw rw 

 

ᵝ/ᵝ    

31:23 Ḡ  Ḡ ᵝṿ 

22 PM AM/PM  

0̔AM 24 └ 

1̔PM 

21:20 HRT[1:0] ᵝṿ̆ץ BCD Ữ 

19:16 HRU[3:0] ҩᵝṿ̆ץ BCD Ữ 

15: Ḡ  Ḡ ᵝṿ 

14:12 MNT[2:0] № ᵝṿ̆ץ BCD Ữ 

11:8 MNU[3:0] № ҩᵝṿ̆ץ BCD Ữ 

7 Ḡ  Ḡ ᵝṿ 

6:4 SCT[2:0] ᵝṿ̆ץ BCD Ữ 

3:0 SCU[3:0] ҩᵝṿ̆ץ BCD Ữ 

13.4.2.  (RTC_DATE) 

Ẓ ̔ 0x04 

ᵝṿ̔ BPSHAD = 0̆0x0000 2101 

BPSHAD = 1̆  
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ΏḠ ֽ̆ ∆ ץ Ώ ᵬ 

(32ᵝ)  

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

Ḡ  YRT[3:0] YRU[3:0] 

 rw rw 

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

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

rw rw rw  rw rw 

 

ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿ 

23:20 YRT[3:0] ᴍ ᵝṿ̆ץ BCD Ữ 

19:16 YRU[3:0] ᴍҩᵝṿ̆ץ BCD Ữ 

15:13 DOW[2:0]  

0x0̔Ḡ  

0x1̔ ѿ 

… 

0x7̔  

12 MONT ᴍ ᵝṿ̆ץ BCD Ữ 

11:8 MONU[3:0] ᴍҩᵝṿ̆ץ BCD Ữ 

7:6 Ḡ  Ḡ ᵝṿ 

5:4 DAYT[1:0] ᵝṿ̆ץ BCD Ữ 

3:0 DAYU[3:0] ҩᵝṿ̆ץ BCD Ữ 

13.4.3. └  (RTC_CTL) 

Ẓ ̔0x08 

ᵝ̔  

ᴍ ᵝṿ̔0x0000 0000 

ΏḠ  

(32ᵝ)  

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

Ḡ  COEN OS[1:0] OPOL COS DSM S1H A1H 

 rw rw rw rw rw w w 

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

TSIE Ḡ  ALRM0IE TSEN Ḡ  ALRM0E
N 

Ḡ  CS BPSHAD REFEN TSEG Ḡ  

rw  rw rw  rw  rw rw rw rw  
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ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿ 

23 COEN ‰ ₮ᶏ  

0̔῏ ‰ ₮ 

1̔ᶏ ‰ ₮ 

22:21 OS[1:0] ₮  

ᵝ ₮ Ȃ 

0x0̔ RTC_ALARM ₮ 

0x1̔ 0 ₮ 

20 OPOL ₮  

ᵝ RTC_ALARM ₮Ȃ 

  0̔ RTC_ALARM ₮ 

1̔ RTC_ALARM ₮ 

19 COS ‰ ₮  

ֽ COEN=1 ғ № ṿ Ȃ 

0̔ ‰ ₮ 512Hz 

1̔ ‰ ₮ 1Hz 

18 DSM פ ᵝ 

ᵝ ץ ᴆ ᶏ Ȃ פ Ȃ 

17 S1H ⁞ 1 ‏) ) 

╠ ’Ҋ̆ ╠ ⁞ ѿҩ Ȃ 

0̔  

1̔ Ҋѿҩ ̆ ⁞ ѿҩ  

16 A1H ⱴ 1 ( ) 

╠ ⱴѿҩ Ȃ 

0̔  

1̔ Ҋѿҩ ̆ ⱴѿҩ  

15 TSIE Ҭ ᶏ  

0̔ Ҭ  

1̔ Ҭ  

14:13 Ḡ  Ḡ ᵝṿ 

12 ALRM0IE RTC 0Ҭ ᶏ  

0̔ Ҭ  

1̔ Ҭ  

11 TSEN ⱳ ᶏ  

0̔ ⱳ  
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1̔ ⱳ  

10:9 Ḡ  Ḡ ᵝṿ  

8 ALRM0EN 0ⱳ ᶏ  

0̔ ⱳ  

1̔ ⱳ  

7 Ḡ  Ḡ ᵝṿ 

6 CS  

0̔24 └ 

1̔12 └ 

ֽ̔ ∆ Ώ῀ 

5 BPSHAD  

0̔ ṿ  

1̔ ṿ  

̔ APB1 ԍ RTCCLK 7Ṑ̆ ᵝ ҹ 1 

4 REFEN ⱳ ᶏ  

0̔ ⱳ  

1̔ ⱳ  

ֽ̔ ∆ Ώ῀ ғ FACTOR_S ҹ 0x00FF 

3 TSEG Ԋᴆ  

0̔҉ Ԋᴆ  

1̔Ҋ Ԋᴆ  

2:0 Ḡ  Ḡ ᵝṿ 

13.4.4.  (RTC_STAT) 

Ẓ ̔ 0x0C 

ᵝֽ̔ INITM̆INITF RSYNFᵝ 0̆ῒזᵝ Ȃ 

ᴍ ᵝṿ̔0x0000 0007 

ΏḠ ̆ RTC_STAT[14̔8]  

(32ᵝ)  

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

Ḡ  SCPF 

 r 

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

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

 rc_w0 rc_w0 rc_w0 rc_w0  rc_w0 rw r rc_w0 r r  r 

 

ᵝ/ᵝ    
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31:17 Ḡ  Ḡ ᵝṿ 

16 SCPF ‰  

RTC_HRFC ᴆΏ ᵬ̆ ᵝ ᴆ 1Ȃ ‰ ̆ ᵝ

ᴆ 0Ȃ 

15 Ḡ  Ḡ ᵝṿ 

14 TP1F RTC_TAMP1 Ԋᴆ  

tamper1 ῀ ⌠᷅῀Ԋᴆ ̆ ᵝ ᴆ 1Ȃ ץ ᵝ ᴆΏ 0

Ȃ 

13 TP0F RTC_TAMP0Ԋᴆ  

 tamper0 ῀ ⌠᷅῀Ԋᴆ ̆ ᵝ ᴆ 1Ȃ ץ ᵝ ᴆΏ 0

Ȃ 

12 TSOVRF Ԋᴆ ₮  

TSFᵝ ᵝ̆ Ῥ ⌠ Ԋᴆ ̆ ᵝᴪ ᴆ 1Ȃ 

ץ ᵝ ᴆΏ 0 Ȃ 

11 TSF Ԋᴆ  

⌠ѿҩ Ԋᴆ ̆ ᵝᴪ ᴆ 1Ȃ ץ ᵝ ᴆΏ 0 Ȃ 

10:9 Ḡ  Ḡ ᵝṿ 

8 ALRM0F Alarm0  

/ ҍ 0 / Ṝ̆ ᵝᴪ ᴆ 1Ȃ

ץ ᵝ ᴆΏ 0 Ȃ 

7 INITM ῀∆  

0̔  

1̔ ῀∆ / № ̆ Ả  

6 INITF ∆  

ᵝ ᴆ 1̆∆ ץ № Ȃ 

0̔ № ṿҌ  

1̔ № ṿ ץ  

5 RSYNF  

2 ҩ RTCCLK ᴪ ᴆ 1 ѿ ̆ ᴪ └ ╠ / ⌠

Ȃ∆ (INITM)̆ ᵝ ᵬ (SOPF)

(BPSHAD = 1)ᴪ ᵝȂ ᵝӞ ץ ᴆΏ 0 Ȃ 

0̔  

1̔  

4 YCM ᴍ  

ᴍṿҌҹ 0 ᴆ 1 

0̔ ∆  

1̔ ∆   
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3 SOPF ᵝⱳ ᵬ  

0̔ ᵝ ᵬ  

1̔ ᵝ ᵬ  

2:1 Ḡ  Ḡ ᵝṿ 

0 ALRM0WF Alarm0 Ώ  

ᴆ ᵝ ȂALRM0EN=0 ̆ alarm ΏȂ 

0̔Ҍᾛ ḱ Alarm  

1̔ᾛ ḱ Alarm  

13.4.5. №  (RTC_PSC) 

  Ẓ ̔ 0x10 

ᵝ̔  

ᴍ ᵝṿ̔0x007F 00FF 

ΏḠ ֽ̆ ∆ ץ Ώ ᵬ 

(32ᵝ)  

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

Ḡ  FACTOR_A[6:0] 

 rw 

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

Ḡ  FACTOR_S[14:0] 

 rw 

 

ᵝ/ᵝ    

31:23 Ḡ  Ḡ ᵝṿ 

22:16 FACTOR_A[6:0] №  

ck_apre  = RTCCLK /(FACTOR_A+1) 

15 Ḡ  Ḡ ᵝṿ 

14:0 FACTOR_S[14:0] №  

ck_spre  = ck_apre /(FACTOR_S+1) 

13.4.6. 0  (RTC_ALRM0TD) 

Ẓ ̔ 0x1C 

ᵝ̔  

ᴍ ᵝṿ̔0x0000 0000 

ΏḠ ֽ̆ ∆ ץ Ώ ᵬ 

(32ᵝ)  

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

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

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

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

rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31 MSKD ᵝ ᵝ 

0̔Ҍ / ᵝ  

1̔ / ᵝ  

30 DOWS  

0̔ DAYU[3̔0] ף ҩᵝṿ 

1̔ DAYU[3̔0] ף ₃̆ DAYT[1̔0] ӈ 

29:28 DAYT[1:0] ᵝṿ̆ץ BCD Ữ 

27:24 DAYU[3:0] ҩᵝṿ ץ̆ BCD Ữ 

23 MSKH ᵝ ᵝ 

0̔Ҍ ᵝ  

1̔ ᵝ  

22 PM AM/PM  

0̔AM 24 └ 

1̔PM 

21:20 HRT[1:0] ᵝṿ̆ץ BCD Ữ 

19:16 HRU[3:0] ҩᵝṿ̆ץ BCD Ữ 

15 MSKM № ᵝ ᵝ 

0̔Ҍ № ᵝ  

1̔ № ᵝ  

14:12 MNT[2:0] № ᵝṿ̆ץ BCD Ữ 

11:8 MNU[3:0] № ҩᵝṿ̆ץ BCD Ữ 

7 MSKS ᵝ ᵝ 

0̔Ҍ ᵝ  

1̔ ᵝ  

6:4 SCT[2:0] ᵝṿ̆ץ BCD Ữ 

3:0 SCU[3:0] ҩᵝṿ̆ץ BCD Ữ 

13.4.7. ΏḠ  (RTC_WPK) 

Ẓ ̔ 0x24 
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ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

Ḡ  WPK[7:0] 

 w 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿ 

7:0 WPK[7:0] ΏḠ ṿ 

13.4.8. ֒ (RTC_SS) 

Ẓ ̔ 0x28 

ᵝṿ̔ BPSHAD = 0̆0x0000 0000Ȃ 

BPSHAD = 1̆ Ȃ 

(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 

SSC[15:0] 

r 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 SSC[15:0] ֒ ṿ 

ᵝṿ № ṿȂ № Ҋ Ὲ ₮̔ 

№ = ( FACTOR_S - SSC ) / ( FACTOR_S + 1 ) 

13.4.9. ᵝ └  (RTC_SHIFTCTL) 

Ẓ ̔ 0x2C 

ᵝ̔  

ᴍ ᵝṿ̔0x0000 0000 

ΏḠ ֽ̆ SOPF=0̆ Ώ 

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

A1S Ḡ  

w  

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

Ḡ  SFS[14:0] 

 w 

 

ᵝ/ᵝ    

31 A1S ⱴѿ  

0̔  

1̔ ⱴѿ ⌠ /  

ᵝҍ SFSᵝѿ ᶏ ̆ ⱴ ԍѿ ⌠ ╠ Ȃ 

30:15 Ḡ  Ḡ ᵝṿ 

14:0 SFS[14:0] ⁞ ԍѿ ѿ  

ᵝ ṿ ⱴ⌠ №  

ֽ SFS ̆ ԍ № ѿҩ ⁞ ̆ ץ ᴪ Ȃ 

( ) = SFS / ( FACTOR_S + 1 ) 

 A1S SFSѿ ᶏ ̆ ᴪ ╠ 

╠( ) = ( 1 - ( SFS / ( FACTOR_S + 1 ) ) ) 

̔Ώ῀ ᴪ RSYNFᵝ 0Ȃ 

13.4.10.  (RTC_TTS) 

Ẓ ̔ 0x30 

ᴍ ᵝṿ̔0x0000 0000 

ᵝ̔  

TSF 1̆ ᵝ  

TSFᵝӞᴪ  

(32ᵝ)  

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

Ḡ  PM HRT[1:0] HRU[3:0] 

 r r r 

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

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

 r r  r r 

 

ᵝ/ᵝ    

31:23 Ḡ  Ḡ ᵝṿ 

22 PM AM/PM  

0̔AM 24 └ 
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1̔PM 

21:20 HRT[1:0] ᵝṿ̆ץ BCD Ữ 

19:16 HRU[3:0] ҩᵝṿ̆ץ BCD Ữ 

15 Ḡ  Ḡ ᵝṿ 

14:12 MNT[2:0] № ᵝṿ̆ץ BCD Ữ 

11:8 MNU[3:0] № ҩᵝṿ̆ץ BCD Ữ 

7 Ḡ  Ḡ ᵝṿ 

6:4 SCT[2:0] ᵝṿ̆ץ BCD Ữ 

3:0 SCU[3:0] ҩᵝṿ̆ץ BCD Ữ 

13.4.11.  (RTC_DTS) 

Ẓ ̔ 0x34 

ᴍ ᵝṿ̔0x0000 0000 

ᵝ̔  

TSF 1̆ ᵝ  

TSFᵝӞᴪ  

(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 

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

r r r  r r 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:13 DOW[2:0]  

12 MONT ᴍ ᵝṿ̆ץ BCD Ữ 

11:8 MONU[3:0] ᴍҩᵝṿ̆ץ BCD Ữ 

7:6 Ḡ  Ḡ ᵝṿ 

5:4 DAYT[1:0] ᵝṿ̆ץ BCD Ữ 

3:0 DAYU[3:0] ҩᵝṿ̆ץ BCD Ữ 
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13.4.12. ֒  (RTC_SSTS) 

Ẓ ̔ 0x38 

ᴍ ᵝ̔0x0000 0000 

ᵝ̔  

TSF 1̆ ᵝ  

TSFᵝӞᴪ  

(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 

SSC[15:0] 

r 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 SSC[15:0] ֒ ṿ 

TSF 1 № ṿȂ 

13.4.13. ễ  (RTC_HRFC) 

Ẓ ̔ 0x3C 

ᴍ ᵝ̔0x0000 0000 

ᵝ̔  

ΏḠ  

(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 

FREQI CWND8 CWND16 Ḡ  CMSK[8:0] 

rw rw rw  rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15 FREQI RTC ⱴ 488.5ppm 

0̔  

1̔ 211ҩ ‖ ⱴѿҩ RTCCLK ‖ 

ᵝ ҍ CMSK ᵝѿ ᶏ Ȃ ῀ 32.768KHz̆ 32s ‰
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̆ ⱴ RTCCLK ‖  (512 * FREQI) - CMSK 

14 CWND8 8 ‰  

0̔  

1̔ 8 ‰  

̔ CWND8=1̆ CMSK[1̔0] “00”Ȃ 

13 CWND16 16 ‰  

0̔  

1̔ 16 ‰  

̔ CWND16=1̆ CMSK[0] “0”. 

12:9 Ḡ  Ḡ ᵝṿ 

8:0 CMSK[8:0] ‰ RTCCLK ‖  

220 RTCCLK ‖ӊῤ ‖  

ⱳ ץץ 0.9537 ppm № ᵞ  

13.4.14. ᷅῀  (RTC_TAMP) 

Ẓ ̔ 0x40 

ᴍ ᵝ̔0x0000 0000 

ᵝ̔  

(32ᵝ)  

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

Ḡ  PC15MDE PC15VAL PC14MDE PC14VAL PC13MDE PC13VAL Ḡ  

 rw rw rw rw rw rw   

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

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

rw rw rw rw rw  rw rw rw rw rw 

 

ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿ 

23 PC15MDE PC15  

0̔  

1̔ LXTAL ̆ └ PC15 ₮ 

22 PC15VAL PC15ṿ 

LXTAL ғ PC15MDE=1 ̆PC15 ₮ ᵝ  

21 PC14MDE PC14  

0̔  

1̔ LXTAL ̆ └ PC14 ₮ 

20 PC14VAL PC14ṿ 
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LXTAL ғ PC14MDE=1 ̆PC14 ₮ ᵝ  

19 PC13MDE PC13  

0̔  

1̔ RTC ⱳ ̆PC13 ₮ ᵝ  

18 PC13VAL PC13ṿ ₮ ṿ 

PC13 ₮  

0̔PC13 ₮ 

1̔PC13 ₮ 

RTC ⱳ ғ PC13MDE=1  

0̔PC13 ₮ 0 

1̔PC13 ₮ 1 

17:16 Ḡ  Ḡ ᵝṿ 

15 DISPU RTC_TAMPx҉ ᵝ 

0̔ᶏ ῤ RTC_TAMPx ҉ ҉ ╠ ᾟ  

1̔ ᾟ ⱳ  

14:13 PRCH[1:0] RTC_TAMPx ᾟ  

ᵝ ‗ ԅ ╠ ᾟ   

0x0̔1ҩ RTC  

0x1̔2ҩ RTC  

0x2̔4ҩ RTC  

0x3̔8ҩ RTC  

12:11 FLT[1:0] RTC_TAMPx  

ᵝ‗ ԅ᷅῀Ԋᴆ Ҋ Ȃ 

0x0̔ ᷅῀Ԋᴆ̆ ᾟ ⱳ ꜚ Ȃ 

0x1̔ ᷅῀ԊᴆȂ ⌠ 2ҩ ҹ ᷅῀Ԋᴆ 

0x2̔ ᷅῀ԊᴆȂ ⌠ 4ҩ ҹ ᷅῀Ԋᴆ 

0x3̔ ᷅῀ԊᴆȂ ⌠ 8ҩ ҹ ᷅῀Ԋᴆ 

10:8 FREQ[2:0] ᷅῀Ԋᴆ  

0x0̔ 32768ҩ RTCCLK( RTCCLK=32.768KHz̆ ҹ 1Hz) 

0x1̔ 16384 ҩ RTCCLK( RTCCLK=32.768KHz̆ ҹ 2Hz) 

0x2̔ 8192 ҩ RTCCLK( RTCCLK=32.768KHz̆ ҹ 4Hz) 

0x3̔ 4096 ҩ RTCCLK( RTCCLK=32.768KHz̆ ҹ 8Hz) 

0x4̔ 2048 ҩ RTCCLK( RTCCLK=32.768KHz̆ ҹ 16Hz) 

0x5̔ 1024 ҩ RTCCLK( RTCCLK=32.768KHz̆ ҹ 32Hz) 

0x6̔ 512 ҩ RTCCLK( RTCCLK=32.768KHz̆ ҹ 64Hz) 

0x7̔ 256 ҩ RTCCLK( RTCCLK=32.768KHz̆ ҹ 128Hz) 

7 TPTS ᷅῀Ԋᴆ  

0̔  

1̔ ⌠᷅῀Ԋᴆ ̆ ᶏ TSEN=0̆TSFӞᴪ ᵝ 
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6:5 Ḡ  Ḡ ᵝṿ 

4 TP1EG TAMP1 ῀ ᷅῀Ԋᴆ  

᷅῀ ԍ (FLT =0)̔ 

0̔҉ ѿҩ᷅῀ Ԋᴆ 

1̔Ҋ ѿҩ᷅῀ Ԋᴆ 

᷅῀ ԍ (FLT !=0)̔ 

0̔ᵞ ѿҩ᷅῀ Ԋᴆ 

1̔ ѿҩ᷅῀ Ԋᴆ 

3 TP1EN Tamper1 ᶏ ᵝ 

0̔ Tamper1 ⱳ  

1̔ Tamper1 ⱳ  

2 TPIE ᷅῀ Ҭ ᶏ  

0̔ ᷅῀Ҭ  

1̔ ᷅῀Ҭ  

1 TP0EG TAMP0 ῀ ᷅῀Ԋᴆ  

᷅῀ ԍ (FLT =0)̔ 

0̔҉ ѿҩ᷅῀ Ԋᴆ 

1̔Ҋ ѿҩ᷅῀ Ԋᴆ 

᷅῀ ԍ (FLT !=0)̔ 

0̔ᵞ ѿҩ᷅῀ Ԋᴆ 

1̔ ѿҩ᷅῀ Ԋᴆ 

0 TP0EN Tamper0 ᶏ ᵝ 

0̔ Tamper0 ⱳ  

1̔ Tamper0 ⱳ  

̔ ᷅῀ ӊ╠̆ ᵝ TPxENᵝȂ 

13.4.15. 0֒  (RTC_ALRM0SS) 

Ẓ ̔ 0x44 

ᴍ ᵝ̔0x0000 0000 

ᵝ̔  

ΏḠ ֽ̆ ALRM0EN=0 INITM=1̆ ץ Ώ ᵬ 

(32ᵝ)  

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

Ḡ  MSKSSC[3:0] Ḡ  

 rw  

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

Ḡ  SSC[14:0] 

 rw 
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ᵝ/ᵝ    

31:28 Ḡ  Ḡ ᵝṿ 

27:24 MSKSSC[3:0] ֒ ᵝ └ᵝ 

0x0̔ ֒ Ȃ ῒז ᵝ Ṝ̆ ᴪ ѿ

⌠ ┴ 1Ȃ 

0x1̔SSC[0]ᵝ ԍ ̆ῒזᵝ Ȃ 

0x2̔SSC[1̔0] ᵝ ԍ ̆ῒזᵝ Ȃ 

0x3̔SSC[2̔0] ᵝ ԍ ̆ῒזᵝ Ȃ 

0x4̔SSC[3̔0] ᵝ ԍ ̆ῒזᵝ Ȃ 

0x5̔SSC[4̔0] ᵝ ԍ ̆ῒזᵝ Ȃ 

0x6̔SSC[5̔0] ᵝ ԍ ̆ῒזᵝ Ȃ 

0x7̔SSC[6̔0] ᵝ ԍ ̆ῒזᵝ Ȃ 

0x8̔SSC[7̔0] ᵝ ԍ ̆ῒזᵝ Ȃ 

0x9̔SSC[8̔0] ᵝ ԍ ̆ῒזᵝ Ȃ 

0x10̔SSC[9̔0] ᵝ ԍ ̆ῒזᵝ Ȃ 

0x11̔SSC[10̔0] ᵝ ԍ ̆ῒזᵝ Ȃ 

0x12̔SSC[11̔0] ᵝ ԍ ̆ῒזᵝ Ȃ 

0x13̔SSC[12̔0] ᵝ ԍ ̆ῒזᵝ Ȃ 

0x14̔SSC[13̔0] ᵝ ԍ ̆ῒזᵝ Ȃ 

0x15̔SSC[14̔0] ᵝ ԍ ̆ῒזᵝ Ȃ 

̔ № 15ᵝ(RTC_SS Ҭ SSC[15])׆Ҍ Ȃ 

23:15 Ḡ   Ḡ ᵝṿ 

14:0 SSC[14:0] ֒ ṿ 

ṿҹ ֒ ṿ̆ ԍҍ № Ȃ 

ᵝ MSKSSCᵝ └Ȃ 

13.4.16. ᴍ  (RTC_BKPx) (x=0..4) 

Ẓ ̔ 0x50 ⌠ 0x60 

ᴍ ᵝ̔0x0000 0000 

ᵝ̔  

(32ᵝ)  

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

DATA[31:16] 

rw 

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

DATA[15:0] 

rw 

 

ᵝ/ᵝ    
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31:0 DATA[31:0]  

ᴆ Ώ Ȃ ṿ Ҋᶭ Ḡ Ȃ ᷅῀ ᵝ TPxF

1 ̆ ֓ ᴪ ᵝȂ FMC Ḡ ⱳ ̆ ֓ ᴪ ᵝȂ 
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14. ̂TIMER̃ 

14-1. ̂TIMERx̃№ҹΈ  

 0 2 13 14 
15/16 

5 

  L0 L2 L3 L4  

№  16ᵝ 16ᵝ 16ᵝ 16ᵝ 16ᵝ 16ᵝ 

 16ᵝ 16ᵝ 16ᵝ 16ᵝ 16ᵝ 16ᵝ 

 
҉̆ Ҋ̆

Ҭ  

҉̆ Ҋ̆

Ҭ  
҉ ҉ ҉ ҉ 

 ǻ ¦ ¦ ǻ ǻ ¦ 

/  

 
4 4 1 2 1 0 

ԑ  

 
ǻ ¦ ¦ ǻ ǻ ¦ 

Ҭ ῀ ǻ ¦ ¦ ǻ ǻ ¦ 

‖ ǻ ǻ ¦ ǻ ǻ ǻ 

֜  ǻ ǻ ¦ ¦ ¦ ¦ 

Һ-׆  ǻ ǻ ¦ ǻ ¦ ¦ 

ῤ   ǻ(1)  ǻ(2) ¦  ǻ(3) ¦ ¦ 

DMA ǻ ǻ ¦ ǻ ǻ  ǻ(4) 

Debug  ǻ ǻ ǻ ǻ ǻ ǻ 

(1) TIMER0 ITI0: TIMER14_TRGO ITI1: 0 ITI2: TIMER2_TRGO ITI3: 0 

(2) TIMER2 ITI0: TIMER0_TRGO ITI1: 0 ITI2: TIMER14_TRGO ITI3: 0 

(3) TIMER14 ITI0: 0 ITI1: TIMER2_TRGO ITI2: 0 ITI3: 0 

(4) Ԋᴆ ֟ץ DMA ̆ 5Ҭ DMASᵝ(DMA ᵝ)Ȃ 
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14.1. ̂TIMERx,x=0̃ 

 ׃ .14.1.1

̂TIMER0̃ ̆ ῀ ₮ Ȃ ֟ץ PWMḤ └

Ȃ ѿҩ16ᵝ Ȃ 

̆ ץ ̆ῒ Ԋᴆ ץ ꜚῒז Ȃ 

ԅѿҩ ῀ ̆ └Ȃ 

ӊ ԑ ̆p ױ ץ ѿ ѿҩ Ȃ 

14.1.2. Һ  

Â ̔4̕ 

Â ̔16ᵝ̕ 

Â ̔ῤ ̆ῤ ̆ ῀̆ ̕ 

Â ̔ ҉ ̆ Ҋ Ҭ ̕ 

Â ֜ ̔ ꜚ № ᵝ ̕ 

Â ᴰ ̔ Ạ҈ └̕ 

Â № ̔16ᵝȂ ץ ̕ 

Â ҩ ̔ ῀ ̆ ₮ ̆ PWM ̆ ‖ ̕ 

Â ̕ 

Â ꜚ ⱳ ̕ 

Â ⱳ ̕ 

Â Ҭ ῀ⱳ ̕ 

Â Ҭ ₮ DMA ̔ Ԋᴆ̆ Ԋᴆ̆ / Ԋᴆ̆ Ԋᴆ Ҭ Ԋᴆ̕ 

Â ҩ ᶏ ѿҩ ץ ꜚ ҩ ̕ 

Â ᾛ ѿҩ ̕ 

Â Һ-׆ Ȃ 

14.1.3.  

14-1. ᶫԅ ῤ Ȃ 
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14-1.  

=10

0

0 0

῀
&

&
№

῀

№

TIMERx_CHxCV

/ Ҭ

Ҭ └

APB BUS

CK_TIMER

CH0_IN

CH1_IN

CH2_IN

CH3_IN

CI0

ITI0

ITI1

ITI2

ITI3

ETI

ꜚ

₮

ȁPWM ῒז
Ҋ ₮Ḥ ̆ ∆ ȁԑ

ȁ ᴆ ₮ȁ ῀ȁ

Ҭ ῀ȁ ₮ └

BRKEN

BRKIN

CKM 

clock monitor

CH0_O

CH0_ON

DMA └

TIMERx_TRGO

ŀŀ.

Interrupt

break

update

trig/ctrl

cap/com

CH1_O

CH1_ON

CH2_O

CH2_ON

CH3_O

PSC_CLK

№ DMA REQ/ACK

TIMERx_CH0

TIMERx_CH1

TIMERx_CH2

TIMERx_CH3

TIMERx_TG

TIMERx_UP

TIMERx_CMT

TIMER_CK

req en/direct req set 

 

14.1.4. ⱳ  

 

ץ ῤ CK_TIMER̆ SMĈ TIMERx_SMCFG

ᵝ[2:0]̃ᵝ Ȃ 

Â SMC[2:0]=3’b000̆ ῤ ̂ ⌠RCU CK_TIMER̃ 

SMC[2:0]=3’b000̆ ꜚ № ῤ CK_TIMERȂ CEN

ᵝ̆CK_TIMER № ̂ № ṿ TIMERx_PSC ̃֟ PSC_CLKȂ 

Ҋ̆ ꜚ № TIMER_CK ԍ ԍRCU CK_TIMERȂ 

TIMERx_SMCFG SMC[2:0] ҹ0x1ȁ0x2ȁ0x3 0x7̆ № ῒז

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

0x4ȁ0x5 0x6̆ № ῤ CK_TIMER ꜚȂ 
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14-2. 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]=3’b111̂ 0̃̆ ῀ ᵬҹ Ȃ 

№ ץ TIMERx_CH0/ TIMERx_CH1 ҩ҉ Ҋ Ȃ

ץ SMC[2:0]ҹ0x7 TRGS[2:0]ҹ0x4̆0x5 0x6 ȂCIx

TIMERx_CIx Ḥ Ȃ 

№ Ӟ ץ ῤ Ḥ ITI0/1/2/3 ҉ Ȃ ץ

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

Â SMC1=1’b1̂ 1̃̆ ῀ ETIᵬҹ Ȃ 

№ ץ ETI ҩ҉ Ҋ Ȃ ץ

TIMERx_SMCFG Ҭ SMC1ᵝҹ1 Ȃ ѿ ETIḤ ᵬҹ ̆

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

Ȃ ETIḤ ҹ ̆ └ ҩETIḤ ҉ ֟ ѿ

ҩ ‖ ҹ № ᶫ Ȃ 

№  

№ ץ ̂TIMER_CK) 1⌠65536ӊ ᴋ ṿ№ ̆№

PSC_CLK ꜚ Ȃ№ № TIMERx_PSC └̆ ҩ └

‖ ̆ Ȃ № Ҋѿ Ԋᴆ⌠ Ȃ 
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14-3. 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_CAR Ҭ̃̆ ѿ ⌠ ꜚⱴ ṿ ᴪ̆ ׆ 0 ҉

̆ ғ֟ ҉ ԊᴆȂ ̆ (TIMERx_CREP+1) ҉ ᴪ֟ ԊᴆȂ ҉

Ҭ̆TIMERx_CTL0 Ҭ └ᵝ DIR 0Ȃ 

TIMERx_SWEVG UPGᵝ 1 Ԋᴆ ̆ ṿᴪ 0̆ ֟

ԊᴆȂ 

TIMERx_CTL0 UPDIS 1̆↕ ԊᴆȂ 

Ԋᴆ ̆ ( ̆ ꜚ ̆ № )

Ȃ 

14-4. ҉ P̆SC=0/214-5. ҉ ̆ TIMERx_CAR

ṿ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99 ̆ Ҍ № Ҋ ҹȂ 
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14-4. ҉ ̆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

 

14-5. ҉ ̆ 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 Ȃ

ԅ ̆ (TIMERx_CREP+1) Ҋ ֟ Ԋᴆ̆ ↕ Ҋ ᴪ֟

ԊᴆȂ Ҋ Ҭ T̆IMERx_CTL0 Ҭ └ᵝDIR 1Ȃ 

TIMERx_SWEVG UPGᵝ 1 Ԋᴆ ̆ ṿᴪ ∆ ҹ ꜚⱴ

ṿ̆ ֟ ԊᴆȂ 

TIMERx_CTL0 UPDIS 1̆↕ ԊᴆȂ 

Ԋᴆ ̆ ̂ ̆ ꜚ ̆ № ̃

Ȃ 

14-6. Ҋ ̆PSC=0/2 14-7. Ҋ ̆

TIMERx_CARṿ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99 ̆ Ҍ

Ҋ ҹȂ 

14-6. 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

 



                                                               GD32E23x Ύ 

216 
 

14-7. Ҋ ̆ TIMERx_CARṿ 

 

 

TIMER_CK

CEN

PSC_CLK

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

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register
120 99

change CAR Vaule 

CNT_REG 5 4 3 2 1 0 99 1 0 120

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register 120 99

change CAR Vaule 

120 99Auto-reload shadow register

...

Hardware set

Hardware set
Software clear

Hardware set

ARSE = 0 

ARSE = 1 

98 97

120

change CAR Vaule 

119 118

120

 

Ҭ  

Ҭ Ҋ̆ ֜ 0׆ ҉ ⌠ ꜚⱴ ṿ̆ Ῥ Ҋ ⌠0Ȃ

҉ Ҭ̆ ⌠ ꜚⱴ ṿ-1֟ ѿҩ҉ Ԋᴆ̕ Ҋ

Ҭ̆ ⌠1 ֟ ѿҩҊ ԊᴆȂ Ҭ Ҭ T̆IMERx_CTL0

Ҭ └ᵝDIR ̆ ԅ ╠ Ȃ 

TIMERx_SWEVG UPGᵝ 1 ∆ץ ṿҹ0̆ ֟ ѿҩ Ԋᴆ̆

Ҭ Ҋ ҉ Ҋ Ȃ 

҉ Ҋ ̆TIMERx_INTF Ҭ UPIFᵝ ᴪ 1Ȃᵖ CHxIFᵝ 1ҍ

TIMERx_CTL0 ҬCAM ṿ ῏Ȃΐᵣ 14-8. Ҭ Ȃ 

TIMERx_CTL0 UPDIS 1̆↕ ԊᴆȂ 

Ԋᴆ ̆ ̂ ̆ ꜚ ̆ № ̃

Ȃ 

14-8. Ҭ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99̆

TIMERx_PSC=0x0 ̆ Ȃ 
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14-8. Ҭ  

Hardware set

Software clear

 

CEN

PSC_CLK

CNT_REG 3 2 1 0 1 2 ŀ. 98 99 98 ŀ 1 0

Underflow

Overflow

TIMERx_CTL0 CAM = 2'b11 

TIMER_CK

1 2 ŀ. 98 99 98 97

UPIF

CHxIF

CHxIF

TIMERx_CTL0 CAM = 2'b10 (upcount only )

TIMERx_CTL0 CAM = 2'b10 (downcount only )

CHxIF

CHxCV=2 2 1

2

 

Ԋᴆ̂ ҉ /Ҋ ̃  

Ԋᴆ ̂ ҉ Ҋ Ԋᴆ̃ ץ TIMERx_CREP Ȃ

N+1ҩ ӊ ֟ Ԋᴆ̆ N̆ҹTIMERx_CREP

CREPȂ ҉ Ҋ ⁞̂ ҉ ҬҌ Ҋ Ԋ

ᴆ̕ Ҋ ҬҌ ҉ Ԋᴆ Ȃ̃ 

TIMERx_SWEVG UPGᵝ 1 ץ TIMERx_CREP ҬCREP ṿ ֟

ѿҩ ԊᴆȂ 

Ώ῀ CREP ṿ Ҋѿ Ԋᴆ⌠ Ȃ CREP ṿҹ ̆ ғ Ҭ

Ҋ ̆ Ԋᴆ ҉ Ҋ ‗ԍΏ῀ CREPṿᵥ Ȃ Ώ

῀ ⌠ CREP ᴆ Ԋᴆ ↕̆ Ҋ ֟ ԊᴆȂ Ώ῀ ⌠

CREP Ҋѿҩ Ԋᴆ ҉ ̆ ҉ ֟ ԊᴆȂ 
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14-9. 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

 

14-10. ҉ 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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14-11. Ҋ Ҋ  

 

 

CEN

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

Underflow

Overflow

TIMERx_CREP  = 0x0 

TIMER_CK

99 98 ŀ. 1 0 99 98

UPIF

TIMERx_CREP  = 0x1 

ŀ. 1 0 99 98 ŀ. 1 0 99 98

UPIF

UPIF

TIMERx_CREP  = 0x2 

PSC_CLK

 

῀ ₮  

ҩ ԍ ῀ ₮ Ȃ ҩ ѿҩ

̆ ѿҩ ῀ ̆ └ ₮ Ȃ 

Â ῀ ⱳ  

῀ ⱳ ᾛ ѿҩ ̆ ̆ Ȃ ῀ ѿҩ

̆ѿҩ ̆ ѿҩ № Ȃ ῀ ҉₮

̆TIMERx_CHxCV ᴪ ╠ ṿ̆ CHxIFᵝ 1̆ CHxIE=1↕

֟ Ҭ Ȃ 

14-12. ῀  

CI0
D

№̂CH0VAL̃№

TIMER_CK

Q D Q D Q

CI1FE0 

ITS 

CH0MS

CH0IF

CH0IE
CH0_CC_I

TIMERx_CC_INT

ῒז Ҭ  

CH0CAPPSC

&

ԍ
CH0P&CH0NP

CI0FE0

҉ /Ҋ

ITI0

ITI3

ITI1

ITI2

CI0FED

҉ &Ҋ

IS0 

CI0FED
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῀Ḥ CIx ң ̆ѿ TIMERx_CHxḤ ̆ ѿ TIMERx_CH0̆

TIMERx_CH1 TIMERx_CH2 ӊ Ḥ Ȃ ῀Ḥ CIxᾢ TIMER_CKḤ ̆

̆֟ ѿҩ Ḥ Ȃ ̆ ץ ҉

Ҋ Ȃ CHxP ᶏ ҉ Ҋ Ȃ CHxMS̆ ץ ῒז

῀Ḥ ῤ Ḥ ᵬҹ Ḥ Ȃ IC № ̆ᶏ ҩ ῀Ԋᴆ ֟

ѿҩ ԊᴆȂ Ԋᴆ ̆TIMERx_CHxCV Ữ ṿȂ 

Ҋ̔ 

ѿ ̔ ̂TIMERx_CHCTL0 ҬCHxCAPFLT̃̔  

῀Ḥ Ḥ ̆ CHxCAPFLTȂ 

ԋ ̔ ̂TIMERx_CHCTL2 ҬCHxP/CHxNP̃̔  

CHxP/CHxNP ҉ Ҋ Ȃ 

҈ ̔ ̂TIMERx_CHCTL0 ҬCHxMS̃̔  

ѿ CHxMS ῀ ̆ Ḡ ῀

̂CHxMS!=0x0̃̆ ғTIMERx_CHxCV Ҍ Ῥ ΏȂ 

̔Ҭ ᶏ ̂TIMERx_DMAINTEN ҬCHxIE CHxDEÑ̔  

ᶏ Ҭ ̆ ץ Ҭ DMA Ȃ 

ԓ ̔ ᶏ ̂TIMERx_CHCTL2 ҬCHxEN Ȃ̃ 

̔ ῀Ḥ ̆TIMERx_CHxCV ╠ ṿ̆CHxIFᵝ 1Ȃ

CHxIFᵝ ҹ1̆↕CHxOFᵝ 1Ȃ TIMERx_DMAINTEN ҬCHxIE

CHxDEN ̆∞ Ҭ DMA ₮Ȃ 

֟ ̔ ᴆ CHxGᵝ̆ᴪ ֟ Ҭ DMA Ȃ 

῀ ⱳ Ӟ TIMERx_CHx ҉Ḥ ‖ Ȃᶛ ̆ѿҩPWM

⌠CI0Ȃ TIMERx_CHCTL0 ҬCH0MSҹ2’b01̆ 0 Ḥ ҹCI0̆

҉ Ȃ TIMERx_CHCTL0 ҬCH1MSҹ2’b10̆ 1 Ḥ

ҹCI0̆ Ҋ Ȃ ҹ ᵝ ̆ 0 ҉ ᵝȂ

TIMERX_CH0CV PWM ṿ̆TIMERx_CH1CV PWM ṿȂ 

Â ₮ ⱳ  

14-13. ₮ ̂ ԑ ₮ ̆x=0,1,2̃ 

₮
CHxCV

Counter

₮
₮ └

CHxCOMCTL

CNT>CHxCV

CNT=CHxCV

CNT<CHxCV

₮ԑ Ḡ

└
Dead-Time

₮ᶏ

CHxP,CHxNP

CHxE,CHxNE

OxCPRE 

CHx_O

CHx_ON
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14-14. ₮  

₮

CH3CV

Counter

₮
₮ └

CH3COMCTL

₮ᶏ

CH3P

CH3E

O3CPRE 

CH3_O

CNT>CH3CV

CNT=CH3CV

CNT<CH3CV

 

14-13. ₮ ̂ ԑ ₮ ̆x=0,1,2̃ 14-14. ₮

№≢ ₮ԅ ₮ Ȃ ₮Ḥ CHx_O/CHx_ONҍOxCPREḤ ̂

₮‰ Ḥ ̃ ῏ Ҋ̔OxCPREḤ ̆CHx_O/CHx_ON ₮

’ҍOxCPREḤ C̆HxP/CHxNPᵝ CHxE/CHxNEᵝ ῏̂ ΐᵣ ’ TIMERx_CHCTL2

Ҭ Ȃ̃ᶛ ̔ 

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

ᶏ ̃ ̔ 

    OxCPRE ₮ ̂ ̃ ̆↕CHx_O ₮ ̂ ̃ ̕ 

    OxCPRE ₮ ̂ᵞ̃ ̆↕CHx_O ₮ ̂ᵞ̃ Ȃ 

2̃ CHxNP=1̂ CHx_ONᵞ ҍ̆OxCPRE ₮ ȁ̃CHxNE=1̂ CHx_ON

₮ᶏ ̃ ̔ 

    OxCPRE ₮ ̂ ̃ ̆↕CHx_ON ₮ ̂ᵞ̃ ̕ 

OxCPRE ₮ ̂ᵞ̃ ̆↕CHx_ON ₮ ̂ ̃ Ȃ 

CH0_O CH0_ON ₮ ̆CH0_O CH0_ON ΐᵣ ₮ ’ ҍTIMERx_CCHP

Ҭ ῏ᵝ̂ROSȁIOSȁPOE DTCFG ᵝ̃ ῏Ȃ 

₮ ⱳ ̆TIMERx ֟ץ ‖̆ῒᵝ ̆ ̆

Ȃ ѿҩ ₮ TIMERx_CHxCV ҍ ṿ ̆ CHxCOMCTL

̆ ҩ ₮ ץ ̆ ᵞ Ȃ ṿҍ

TIMERx_CHxCV ṿ ̆CHxIFᵝ 1̆ CHxIE = 1↕ᴪ֟ Ҭ ̆

CxCDE=1↕ᴪ֟ DMA Ȃ 

Ҋ̔ 

ѿ ̔ ̔ 

        ̆ № Ȃ 

ԋ ̔ ̔ 

Â CHxCOMSENᵝ ₮ ̕ 

Â CHxCOMCTLᵝ ₮ ̂ / ᵞ / ̃̕ 

Â CHxP/CHxNPᵝ ̕ 

Â CHxENᶏ ₮Ȃ 

҈ ̔ CHxIE/CxCDEᵝ Ҭ /DMA ᶏ Ȃ 

̔ TIMERx_CAR TIMERx_CHxCV ₮ ̔ 
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        TIMERx_CHxCV ץ ᵰ Ȃ 

ԓ ̔ CENᵝᶏ Ȃ 

14-15. ҈ ₮ ԅ҈ ₮ ̔ / / ᵞ C̆AR=0x63̆

CHxVAL=0x3Ȃ 

14-15. ҈ ₮  

 

 

CEN

CNT_REG 00 01 02 03 04 05 ŀ. 62 63

Overflow

match toggle

CNT_CLK

OxCPRE

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

match set

match clear

OxCPRE

OxCPRE

 

₮PWMⱳ  

PWM ₮ Ҋ̂PWM 0 CHxCOMCTLҹ 3’b110̆PWM 1

CHxCOMCTLҹ3’b111̃̆ TIMERx_CAR TIMERx_CHxCV ṿ̆ ₮

PWM Ȃ 

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

EAPWM TIMERx_CAR ṿ‗ ̆ TIMERx_CHxCV ṿ‗ Ȃ

14-16. EAPWM ԅCAPWM ₮ Ҭ Ȃ 

CAPWM ̂2*TIMERx_CAR ṿ ‗̃ ̆ ̂2*TIMERx_CHxCV ṿ̃

‗ Ȃ 14-17. CAPWM ԅCAPWM ₮ Ҭ Ȃ 

҉ Ҭ  ̆ PWM 0Ҋ̂CHxCOMCTL=3’b110̃̆ TIMERx_CHxCV

ṿ ԍ TIMERx_CAR ṿ ̆ ₮ѿ ҹ ̕ PWM 1Ҋ

̂CHxCOMCTL=3’b111̃̆ TIMERx_CHxCV ṿ ԍTIMERx_CAR ṿ̆

₮ѿ ҹ Ȃ 
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14-16. EAPWM  

0

CHxVAL

CAR

PWM  MODE0

PWM  MODE1

Cx OUT

Cx OUT

Interrupt signal

CHxIF

 

14-17. 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  

14-13. ₮ ̂ ԑ ₮ ̆x=0,1,2̃ ̆ TIMERx ԍ ₮

Ҋ̆ ₮Ḥ ӊ╠ᴪ֟ ѿҩҬ Ḥ OxCPREḤ ( x ₮‰ Ḥ )Ȃ

CHxCOMCTLᵝ ץ ӈOxCPREḤ ȂOxCPREḤ ₮ⱳ ̆ ̆

CHxCOMCTL=0x00 Ḡץ ̕ CHxCOMCTL=0x01 ץ OxCPREḤ
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ҹ ̕ CHxCOMCTL=0x02 ץ OxCPREḤ ҹᵞ ̕

CHxCOMCTL=0x03̆ ṿ TIMERx_CHxCV ṿ ̆ ץ ₮Ḥ Ȃ 

PWM 0 PWM 1 OxCPRE ѿ ₮ ̆ CHxCOMCTLᵝ ҹ0x06

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

ṿ ῏ ץ ̆OxCPREḤ ῒ Ȃΐᵣ ̆ ᵝȂ 

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

ᴆ ҹ ̆ Ҍᶭ ԍTIMERx_CHxCV ṿ ṿӊ

Ȃ 

CHxCOMCEN=1̆ ETI Ḥ ֟ ETIFPḤ ҹ ̆OxCPRE └

ҹᵞ Ȃ Ҋѿ Ԋᴆ⌠ ̆OxCPREḤ ᴪ ⌠ Ȃ 

₮ԑ PWM 

CHx_O CHx_ON ѿ ԑ ₮ ̆ ңҩḤ Ҍ ȂTIMERx ̆

╠҈ ԑ ₮ Ȃԑ Ḥ CHx_O CHx_ON ѿ ‗ ̔

TIMERx_CHCTL2 Ҭ CHxEN CHxNENᵝ T̆IMERx_CCHP Ҭ POENȁROS

IOSᵝ̆TIMERx_CTL1 Ҭ ISOx ISOxNᵝȂ ₮ TIMERx_CHCTL2

Ҭ CHxP CHxNPᵝ ‗ Ȃ 

14-2. └ ԑ ₮  

ԑ  ₮  

POEN ROS IOS CHxEN CHxNEN CHx_O CHx_ON 

0 0/1 

0 

0 
0 

CHx_O / CHx_ON = LOW 

CHx_O / CHx_ON ₮ (1) 

1 CHx_O/CHx_ON ₮῏ (2)̔ 

ᾢ ₮ ̔CHx_O = CHxP̆CHx_ON = 

CHxNP̃̕ ֟ ̆ ӊ ̔

CHx_O = ISOx̆CHx_ON = ISOxN (3) 

1 

0 

1 

1 x x 

CHx_O/CHx_ON ₮῏ ̔ 

ᾢ ₮ ̔CHx_O = CHxP̆CHx_ON = 

CHxNP̃̕ ֟ ̆ ӊ ̔

CHx_O = ISOx̆CHx_ON = ISOxN 

1 0 0/1 

0 

0 
CHx_O/CHx_ON = LOW 

CHx_O/CHx_ON ₮  

1 
CHx_O = LOW 

CHx_O ₮  

CHx_ON=OxCPREξ

(4)CHxNP 

CHx_ON ₮ᶏ  

1 

0 
CHx_O=OxCPREξCHxP 

CHx_O ₮ᶏ  

CHx_ON = LOW 

CHx_ON ₮  

1 
CHx_O=OxCPREξCHxP 

CHx_O ₮ᶏ  

CHx_ON=(!OxCPRE)(5)ξ

CHxNP 

CHx_ON ₮ᶏ  
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ԑ  ₮  

POEN ROS IOS CHxEN CHxNEN CHx_O CHx_ON 

1 

0 

0 
CHx_O = CHxP 

CHx_O ₮῏  

CHx_ON = CHxNP 

CHx_ON ₮῏  

1 
CHx_O = CHxP 

CHx_O ₮῏  

CHx_O=OxCPREξCHxNP 

CHx_ON ₮ᶏ  

1 

0 
CHx_O=OxCPREξCHxP 

CHx_O ₮ᶏ  

CHx_ON = CHxNP 

CHx_ON ₮῏  

1 
CHx_O=OxCPREξCHxP 

CHx_O ₮ᶏ  

CHx_ON=̂!OxCPRẼξ

CHxNP 

CHx_ON ₮ᶏ  

̔ 

̂1̃ ₮ C̔Hx_O / CHx_ON ₮ҍ ̆ GPIO҉Ҋ └̆

҉Ҋ ҹ ̕ 

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

̂3̃ Ҭ Ȃ 

̂4̃ ξ̔ ᵬ̕ 

̂5̃ (!OxCPRE)̔OxCPREḤ ԑ Ḥ Ȃ 

ԑ PWM ῀  

CHxEN CHxNENҹ1’b1 ̆ POENҹ1̆ ῀ ᴪ ᶏ ȂDTCFGᵝ

ӈԅ ̆ ԅ ץ3 Ȃ ̆

TIMERx_CCHP Ȃ 

῀̆ Ḡԅ ԑ ң Ḥ Ҍᴪ Ȃ 

PWM 0̆ x Ԋᴆ ̂TIMERx =CHxVAL̃̆ OxCPRE Ȃ

14-18. ԑ ₮Ҭ A C̆Hx_OḤ ῤҹᵞ ̆ ⌠

ҹ ̆ CHx_ONḤ ┴ ҹᵞ Ȃ ̆ B ̆ x ԊᴆῬ

̂TIMERx =CHxVAL̃̆ OxCPREḤ 0̆CHx_OḤ ̆CHx_ONḤ

ῤׅ ᵞ ̆ ҹ Ȃ 

ᴪ ѿ֓ Ԋᴆ ̆ᶛ ̔ ԍ ԍCHx_ONḤ ̆

CHx_ONḤ ѿ ҹ ṿȂ 
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14-18. ԑ ₮ 

0

CHxVAL

CAR

CxOPRE

CHx_O

CHx_ON

’̔  >  ‖  

CHx_O

CHx_ON

Deadtime

‖

A B

 

Ҭ  

ᶏ Ҭ ̆ ₮CHx_O CHx_ON Ḥ Ҋᵝץ └ T̆IMERx_CCHP

POEN̆IOS ROSᵝ̆TIMERx_CTL1 ISOx ISOxNᵝȂᴋᵥ ’Ҋ̆CHx_O

CHx_ONḤ ₮Ҍ ҹ ȂҬ ץ Ҭ ῀ ̆Ӟ ץ

HXTAL Ԋᴆ̆ Ԋᴆ RCUҬ (CKM)֟ Ȃ TIMERx_CCHP

BRKENᵝ 1 ᶏץ Ҭ ⱳ ȂTIMERx_CCHP BRKPᵝ‗ ԅҬ ῀

Ȃ  

Ҭ ̆POENᵝ ̆ѿ POENᵝҹ0̆CHx_O CHx_ON ₮

TIMERx_CTL1 Ҭ ISOxᵝ ISOxNᵝ‗ Ȃ IOS=0̆ ₮ᶏ ̆ ↕

₮ᶏ ׅ ҹ Ȃ ∆ԑ ₮ ԍ ᵝ ̆ ֟ Ḃץ̆

ѿҩ ꜚ ₮̆ ₮ ISOx ISOxNᵝ Ȃ  

Ҭ ̆TIMERx_INTF BRKIFᵝ 1Ȃ BRKIE=1̆Ҭ ֟ Ȃ 
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14-19. Ҭ ῀̂ ̃ ̆ ₮Ḥ ҹ 

OxCPRE

CHx_O

CHx_ON

BRKIN

CHx_O

CHx_ON

CHx_O

CHx_ON

= ISOx

= ISOxN

= ISOx

= ISOxN

CHxEN: 1  CHxNEN: 1

CHxP   : 0  CHxNP  : 0

ISOx = ~ISOxN 

CHxEN: 1  CHxNEN: 0

CHxP: 0    CHxNP   : 0

ISOx = ~ISOxN 

CHxEN: 1  CHxNEN: 0

CHxP  : 0   CHxNP  : 0

ISOx = ISOxN 

 

֜  

֜ ⱳ ᶏ TIMERx_CH0 TIMERx_CH1 CI0FE0 CI1FE1 ֜Ḥ

ԑᵬ ֟ ṿȂ ҩ ῀ ̆DIRᵝᴪ Ȃ ῀ ץ

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

0x03 ᶏ Ȃ └ 14-3. Ҍ ֜ Ҋ

Ȃ ֜ ץ ᵬѿҩ ̆ ᴪ 0

ꜚⱴ ṿӊ Ȃ ̆ ╠ TIMERx_CAR Ȃ 

14-3. Ҍ ֜ Ҋ  

  

CI0FE0 CI1FE1 

҉  Ҋ  ҉  Ҋ  

֜ 0 

SMC[2:0]=3’b001 

CI1FE1=1 Ҋ ҉ - - 

CI1FE1=0 ҉ Ҋ - - 

֜ 1 

SMC [2:0]=3’b010 

CI0FE0=1 - - ҉ Ҋ 

CI0FE0=0 - - Ҋ ҉ 

֜ 2 

SMC [2:0]=3’b011 

CI1FE1=1 Ҋ ҉ X X 

CI1FE1=0 ҉ Ҋ X X 

CI0FE0=1 X X ҉ Ҋ 

CI0FE0=0 X X Ҋ ҉ 

̔"-" " "; "X" Ҍ Ȃ"0" ᵞ , "1" Ȃ 
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14-20. ֜ 2ғCI0FE0Ҍ ҹ 

  

CI0FE0

CI1FE1

 

CNT_REG

         

2120 22 23 24 25 24 23 22 21 20 19

TIMERx_CAR 99

 

14-21. ֜ 2ғCI0FE0 ҹ 

  

CI0FE0

CI1FE1

 

CNT_REG

         

1920 18 17 16 15 16 17 18 19 20 21

TIMERx_CAR 99

 

ᴰ ⱳ  

ᴰ ⱳ ̆ ⱳ ץ └BLDC Ȃ 

14-22. ᴰ BLDC └Ҭ Ȃᴧ ̆ ױ

ңҩ ȂTIMER_in ̂ ץ L0 ̃ ᴰ ҈

Ḥ Ȃ 

҈ҩ ᴰ Ḥ ҍ TIMER_in ҈ ῀ ѿѿ ̆ ҩ ᴰ

῀ѿ ⌠ ῀ ̆№ ҈ Ḥ ץ ₮ ᵝ Ȃ 

ῤ ⱳ ̂TRGO-ITIx̃̆ TIMER_in TIMER_out ץ ѿ

ȂTIMER_out ITIx Ḥ ₮PWM ̆ ꜚBLDC ̆ └BLDC

Ȃ T̆IMER_in TIMER_out ԅѿҩ ̆ ץ

Ȃ 

L0 ΐ ῀ ⱳ ̆ ᵬҹTIMER_in Ȃ ̆

ΐ ԑ ₮ ῀ⱳ ̆ ᵬҹTIMER_out Ȃ 

̆ ῤ ԑ ῏ ̆ ץ ԑ ̆ᶛ ̔ 
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TIMER_in (TIMER2) -> TIMER_out (TIMER0 ITI2)  

ԑ ̆ Ӟ ̆ ץ Ȃ ῏Ҋץ ̔ 

Â TI0S̆ ᶏ ⱳ Ȃ҈ ῀Ḥ ᴋᵥѿ ̆CI0 ᴪ ̆

CH0VAL ᴪ ╠ṿȂ 

Â CCUC CCSĔ ITIx Ȃ 

Â PWM Ȃ 

14-22. ᴰ BLDC └Ҭ 

TIMER_in

῀

GPIO

TIMER_out

₮PWM

CPU
Core

ᴰ
ᵝ Ḥ

ꜚ

MCU

BLDC 
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14-23. ңҩ ӊ ᴰ  

CH0VAL

Counter

CI0(OXR)

CH0_INPUT

CH1_INPUT

CH2_INPUT

CH0_O

CH0_ON

CH1_O

CH1_ON

CH2_O

CH2_ON

Va

Va

Vb

Vb

Vc

Vc

/  L0  TIMER_in ᵬ ῀

 TIMER_out ᵬ ₮ ( PWM)

 

Һ-׆  

TIMERx Ҋ ̆ ᵝ ̆ Ả Ԋᴆ ̆ ץ

TIMERx_SMCFG Ҭ SMC[2:0] ֓ Ȃ ֓ ῀ ץ

TIMERx_SMCFG Ҭ TRGS[2:0] Ȃ 

׆ .14-4 ᶛ 

    №  

↓ҽ 

SMC[2:0] 

3'b100̂ ᵝ ̃ 

3'b101̂ Ả ̃ 

3'b110̂Ԋᴆ ̃ 

TRGS[2:0] 

000̔ITI0 

001̔ITI1 

010̔ITI2 

011̔ITI3 

100̔CI0F_ED 

101̔CI0FE0 

110̔CI1FE1 

CI0FE0

CI1FE1̆ CHxP

CHxNP

Ȃ 

ETIFP̆

ETP

Ȃ 

ҹITIx̆

№ Ҍ Ȃ 

ҹCIx̆

CHxCAPFLT ̆

№ Ҍ Ȃ 

ҹETIFP̆

№ Ȃ 
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    №  

111̔ETIFP 

ᶛ1 

ᵝ  

῀҉ ⌠

̆

Ȃ 

TRGS[2:0]=3’b000 

ITI0ҹ Ȃ 

ITI0̆

Ҍ Ȃ 

ITI0̆

№ Ҍ Ȃ 

14-24. ᵝ  

  

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

̆ ῀ҹ

̆ Ȃ 

TRGS[2:0]=3’b101 

CI0FE0ҹ

Ȃ 

TI0S=0̂ ̃

[CH0NP=0̆CH0P=0] 

CI0FE0Ҍ Ȃ

҉  Ȃ 

ҩᶛ Ҭ

Ȃ 

14-25. Ả  

  

 

TIMER_CK

CEN

CNT_REG 94 95 96 97 98

CI0

TRGIF

CI0FE0

99

 

ᶛ3 

Ԋᴆ  

῀ ҉

Ȃ 

TRGS[2:0]=3’b111 

ETIFPҹ

Ȃ 

ETP = 0̆ETI Ҍ

Ȃ 

ETPSC = 1̆ETI 2№ Ȃ 

ETFC = 0̆ETI Ȃ 
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    №  

14-26. Ԋᴆ  

  

TIMER_CK

CNT_REG 94 95 96 97

ETI

TRGIF

ETIFP

 

 

‖  

TIMERx_CTL0 SPMᵝ 1̆ᶏ ‖ Ȃ SPM 1̆ Ҋ Ԋ

ᴆ⌠ Ả Ȃҹԅ ⌠ ‖ ̆ ץ CHxCOMCTL TIMERxҹPWM

Ȃ 

ѿ ‖ Ҋ̆ TIMERx_CTL0 ᶏ ᵝ

CEN=1 ᶏ Ȃ Ḥ ᴆΏCEN=1 ֟ץ ѿҩ ‖̆ CENᵝѿ

Ḡ ҹ1 ⌠ Ԋᴆ CENᵝ ᴆΏ0Ȃ CENᵝ ᴆ 0̆ Ả ᵬ  ̆

ṿ Ḡ Ȃ 

‖ Ҋ̆ ᴪ CENᵝ 1̆ᶏ Ȃ ̆ ṿ

TIMERx_CHxCV ṿ ᶭ ѿ֓ Ȃҹԅ ⁞ ̆

ץ TIMERx_CHCTL0/1 CHxCOMFENᵝ 1Ȃ ‖ Ҋ̆ ҉ ֟ ӊ

ŎxCPREḤ └ ҹҍ ̆p Ҍ Ȃ

₮ ҹPWM 0 PWM 1 CHxCOMFENᵝ ̆ ԍ

Ḥ Ȃ 

14-27. ‖ ̆TIMERx_CHxCV = 4̆TIMERx_CAR=99ԅѿҩᶛ Ȃ 
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14-27. ‖ ̆TIMERx_CHxCV = 4̆TIMERx_CAR=99 

 

 

TIMER_CK
(PSC_CLK)

CEN

CNT_REG 0 1 2 3 4 5 ŀ. 98 99 00

OxCPRE

CI3

Under SPM, counter stop

 

ԑ  

ӊ ҹῤ ̆ѿҩ ҹҺ ₮TRGOḤ ̆ ѿҩ

ҹ׆ ̆TRGOḤ ᵝԊᴆȁᶏ Ԋᴆȁ Ԋᴆȁ ‖Ԋᴆȁ ԊᴆȂ

׆ ⌠ITIxḤ ̆ ᵬ̆ ῤ ȁ ֜ ȁ ᵝ ȁ

Ả ȁԊᴆ ȁ Ȃ 

14-28. 0Һ/׆ ᶛ  ԅ 0 ҹ׆ Ȃ 

14-28. 0Һ/׆ ᶛ  

TIMER0

TIMER 14

№
Һ

└

ITI0

CI0F_ED

CI0FE0

CI1FE1

ETIFP

TRGS
TRGO

TIMER 2

№
Һ

└

ITI2TRGO

 

ῒז ԑ ᶛ ̔ 

Â 2ᵬҹ 0 №  
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14-28. 0Һ/׆ ᶛ 2ҹ 0 № ̆ Ҋ̔ 

1. 2ҹҺ ̆ ῒ Ԋᴆ(UPE)ҹ ₮( TIMER2_CTL1

MMC=3’b010)Ȃ 2 ₮֟ Ԋᴆ ̆ ₮ѿҩ Ḥ ̕ 

2. 2 (TIMER2_CAR )̕ 

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

4. 0 0( TIMERx_SMCFG SMC=3’b111)̕ 

5. Ώ1⌠CENᵝ ꜚ 0 (TIMER0_CTL0 )̕ 

6. Ώ1⌠CENᵝ ꜚ 2 (TIMER2_CTL0 )Ȃ 

Â 2 ᶏ / Ḥ ꜚ 0 

2 ᶏ Ḥ ꜚ 0̆ 14-29. 2 ᶏ Ḥ 0Ȃ

2ᶏ Ḥ ₮ ̆ 0 № ῤ ׆ ╠ṿ Ȃ 

0 ⌠ Ḥ ̆ CENᵝ 1̆ ⌠ 0Ȃңҩ

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

1. 2ҹҺ ̆ ᶏ Ḥ ᵬҹ ₮( TIMER2_CTL1

MMC=3’b001)̕ 

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

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

4. Ώ1⌠CEN 2 (TIMER2_CTL0 )Ȃ 

14-29. 2 ᶏ Ḥ 0 

TIMER_CK

CNT_REG

CNT_REG

CEN

61 62 63

11 12 13

TRGIF

14

TIMER2

TIMER0

 

Â ᶏ ѿҩ ңҩ Ȃ 

2 ᶏ Ḥ 0 ̆ 2 CI0 ῀Ḥ ҉

2Ȃҹԅ Ḡңҩ ̆ 2 Һ/׆ Ȃ Ҋ̔ 

1. 2 ᵬ ׆ ̆ CI0_EDᵬҹ ῀( TIMER2_SMCFG  

TRGS=3’b100)̕ 
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2. 2 ᵬ Ԋᴆ ( TIMER2_SMCFG SMC=3’b110)̕ 

3. ΏMSM=1(TIMER2_SMCFG ) 2 ᵬ Һ/׆ ̕ 

4. 0 ῀ҹ 2 ( TIMERx_SMCFG TRGS=3’b010)̕ 

5. 0 ᵬ Ԋᴆ ( TIMER0_SMCFG SMC=3’b110)Ȃ 

2 CI0Ḥ ֟ ҉ ң̆ҩ ῤ Ҋ ԋ̆

TRGIF ᵝ 1Ȃ 

14-30. 2 CI0Ḥ 0 2 

TIMER_CK

CNT_REG

CNT_REG

CI0

00 01

CEN

02 03

00 01 02 03

CNT_CK

TRGIF

CEN

TRGIF

TIMER2

TIMER0

 

DMA  

DMA DMA Ȃ ңҩ DMA ῏

T̔IMERx_DMACFG TIMERx_DMATBȂ ᶏ DMA ᵝ ѿ̆֓ῤ Ҭ Ԋ

ᴆ ֟ץ DMA Ȃ Ҭ Ԋᴆ T̆IMERxᴪ DMA ȂDMA M2P̂ ᴰ

ҹ׆ῤ ⌠ ̃ ̆PADDR̂ ̃ҹTIMERx_DMATB ̆DMA

ᴪ TIMERx_DMATB Ȃ ҉ T̆IMERx_DMATB ѿҩ ‖̆ ᴪ

TIMERx_DMATB ⌠ѿҩῤ ̆ ҩῤ TIMERx_DMACFG Ҭ

DMATA Ȃ TIMERx_DMACFG DMATCᵝ ṿҹ0̆ 1 ᴰ ̆

1ҩDMA ץ Ȃ TIMERx_DMACFG DMATCᵝ ṿҌҹ1̆ɒ ῒṿ

ҹ3̆ 4 ᴰ ̆ Ῥ 3 DMA Ȃ 3 Ҋ̆DMA

TIMERx_DMATB ᴪ ⌠ DMATA+0x4̆DMATA+0x8̆

DMATA+0xC Ȃ ӊ̆ ѿ DMAῤ Ҭ ̆ ᴪ ̂DMATC+1̃
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Ȃ 

Ῥ 1 DMA Ԋᴆ̆TIMERx ᴪ ҉ Ȃ 

 

Cortex®-M23ῤ Ả D̆BG_CTL0 Ҭ TIMERx_HOLD ᵝ 1̆

Ả Ȃ  
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14.1.5. TIMERx (x=0) 

TIMER0 ̔0x4001 2C00 

└ 0 (TIMERx_CTL0) 

Ẓ ̔0x00  

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

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

 rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ     

31:10 Ḡ  Ḡ ᵝṿ 

9:8 CKDIV[1:0] №   

ᴆ CKDIV̆ (CK_TIMER) ҍ

(DTS)ӊ № Ȃ 

00̔fDTS=fCK_TIMER 

01̔fDTS= fCK_TIMER /2 

10̔fDTS= fCK_TIMER /4 

11̔Ḡ  

7 ARSE ꜚ ᶏ   

0̔ TIMERx_CAR  

1̔ᶏ TIMERx_CAR  

6:5 CAM[1:0]  

00̔ Ҭ ( )Ȃ DIRᵝ ԅ   

01̔Ҭ Ҋ 1 Ȃ Ҭ ̆ ₮

̂TIMERx_CHCTL0 ҬCHxMS=00̃̆ Ҋ ̆CHxFᵝ 1 

10̔Ҭ ҉ 1 Ȃ Ҭ ̆ ₮

̂TIMERx_CHCTL0 ҬCHxMS=00̃̆ ҉ ̆CHxFᵝ 1 

11̔Ҭ ҉Ҋ 1 Ȃ Ҭ ̆ ₮

̂TIMERx_CHCTL0 ҬCHxMS=00̃̆ ҉ Ҋ ̆CHxFᵝ ᴪ

1 

ᶏ ץ ̆ ᵝҌ ℗0x00׆ ⌠ 0x00 

4 DIR  

0̔ ҉  

1̔ Ҋ  
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ҹҬ ֜ ̆ ᵝ Ȃ 

3 SPM ‖  

0̔ ‖ Ȃ Ԋᴆ ̆  

1̔ ‖ ᶏ Ȃ Ҋѿ Ԋᴆ ̆ Ả  

2 UPS  

ᴆ ᵝ̆ Ԋᴆ . 

ҊԊᴆץ0̔ ᴪ֟ Ҭ DMA ̔ 

UPGᵝ 1  

₮/Ҋ   

ᵝ ֟   

1̔Ҋ↓Ԋᴆᴪ֟ Ҭ DMA ̔ 

₮/Ҋ   

1 UPDIS .  

ᵝ ᶏ Ԋᴆ ֟  

0̔ Ԋᴆᶏ . Ԋᴆ ̆ ῀ ṿ̆ץҊԊᴆ

ᴪ֟ Ԋᴆ̔ 

UPGᵝ 1  

₮/Ҋ   

ᵝ ֟   

1̔ Ԋᴆ .  

̔ ᵝ 1 ̆UPGᵝ 1 ᵝ Ҍᴪ֟ Ԋᴆ̆ᵖ

№ ∆  

0 CEN ᶏ  

0̔  

1̔ ᶏ  

ᴆ CENᵝ 1 ̆ ȁ Ả ֜ ᵬȂ 

└ 1 (TIMERx_CTL1) 

Ẓ ̔0x04  

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

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

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

 

ᵝ/ᵝ    
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31:15 Ḡ  Ḡ ᵝṿ 

14 ISO3 3 ₮ 

ISO0ᵝ 

13 ISO2N 2 ԑ ₮ 

ISO0Nᵝ 

12 ISO2 2 ₮ 

ISO0ᵝ 

11 ISO1N 1 ԑ ₮ 

ISO0Nᵝ 

10 ISO1 1 ₮ 

ISO0ᵝ 

9 ISO0N 0 ԑ ₮ 

0̔ POENᵝ ᵝ ̆CH0_ON ᵞ  

1̔ POENᵝ ᵝ ̆CH0_ON  

ᵝ TIMERx_CCHP PROT[1:0]ᵝҹ00 Ṝ ץ Ȃ 

8 ISO0 0 ₮ 

0̔ POENᵝ ᵝ ̆CH0_O ᵞ  

1̔ POENᵝ ᵝ ̆CH0_O  

CH0_ON ̆ѿҩ CH0_O ₮ Ȃ ᵝ TIMERx_CCHP

PROT[1:0]ᵝҹ00 Ṝ ץ Ȃ 

7 TI0S 0 ῀   

0̔ TIMERx_CH0 ᵬҹ 0 ῀ 

1̔ TIMERx_CH0̆TIMERx_CH1 TIMERx_CH2 ᵬҹ 0

῀ 

6:4 MMC[2:0] Һ └ 

֓ᵝ └TRGOḤ ̆TRGOḤ Һ ׆ ԍ ⱳ Ȃ  

000̔ ֟ ѿҩ ᵝԊᴆ ̆ ₮ѿҩTRGOḤ ̆ ᵝ ҹ̔ 

        Һ ֟ ѿҩ ᵝԊᴆ 

        TIMERx_SWEVG ҬUPGᵝ 1 

001̔ ֟ ѿҩ ᶏ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ ᶏ ҹ̔ 

        CENᵝ 1 

        Ả Ҋ̆ ῀ 1 

010̔ ֟ ѿҩ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ UPDIS

UPSᵝ‗  

011̔ 0 ѿ ѿ ⱳ Һ̆ └ ֟ ѿҩTRGO ‖ 

100̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ O0CPRE 

101̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ O1CPRE 

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

3 DMAS DMA  
0̔ / Ԋᴆ ̆ x DMA   

1̔ Ԋᴆ ̆ x DMA   

2 CCUC └ └ 

└ ̂CHxEN C̆HxNEN CHxCOMCTLᵝ̃ᶏ (CCSE=1)̆

֓ └ Ҋ̔ 

0̔CMTGᵝ 1 ̆   

1̔ CMTGᵝ 1 ⌠TRIGI҉ ̆   

ԑ ₮ ̆ ᵝ Ȃ  

1 Ḡ   Ḡ ᵝṿ 

0 CCSE └ ᶏ  

0̔ ̂CHxEN̆CHxNEN CHxCOMCTLᵝ̃  

1̔ ̂CHxEN̆CHxNEN CHxCOMCTLᵝ̃ᶏ  

֓ᵝ Ώ῀ԅ̆ Ԋᴆ⌠ ֓ᵝ Ȃ 

ԑ ₮ ̆ ᵝ Ȃ 

׆  (TIMERx_SMCFG) 

Ẓ ̔0x08  

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

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

rw rw rw rw rw rw  rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15 ETP   

ᵝ ETIḤ  

0̔ETI ҉  

1̔ETIᵞ Ҋ  

14 SMC1 SMC ѿ №ᶏ 1  

1̆ ETIFPḤ ҉ ᴋ ꜚ 

0̔ 1  

1̔ 1ᶏ  

׆ ҹ ᵝ ̆ Ả Ԋᴆ ̆ ׅ ץ ᵬ
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1Ȃᵖ TRGS Ҍ ҹ 3’b111Ȃ 

0 1 ̆ ῀ ETIF  

̔ 0ᶏ SMC[2:0]ᵝ Ȃ 

13:12 ETPSC[1:0] №   

Ḥ ETIFP Ҍ TIMER_CK 1/4Ȃ ῀

̆ ᶏץ № ᵞETIFP 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 

4’b0000 . 

4’b0001 2 

fTIMER_CK 4’b0010 4 

4’b0011 8 

4’b0100 6 
fDTS_CK/2 

4’b0101 8 

4’b0110 6 
fDTS_CK/4 

4’b0111 8 

4’b1000 6 
fDTS_CK/8 

4’b1001 8 

4’b1010 5 

fDTS_CK/16 4’b1011 6 

4’b1100 8 

4’b1101 5 

fDTS_CK/32 4’b1110 6 

4’b1111 8 
 

7 MSM Һ-׆   

ᵝ ȂTRGI Ạ ꜚԊᴆ̆ TRGŎ

ѿ Ȃ  

0̔Һ׆  

1̔Һ׆ ᶏ  

6:4 TRGS[2:0]   

ᵝ ѿҩḤ ᵬҹ ῀  

000: ITI0 

001: ITI1 

010: ITI2 
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011: ITI3  

100: CI0F_ED 

101: CI0FE0 

110: CI1FE1 

111: ETIFP 

׆ ᶏ ֓ᵝҌ Ȃ 

3 OCRC OCPRE  

0: OCPRE ⌠OCPRE_CLR ῀  

1: OCPRE ⌠ETIFP 

2:0 SMC[2:0] ׆ └ 

000̔῏ ׆ Ȃ CEN=1̆↕ № ῤ ꜚȂ  

001̔ ֜ 0Ȃ CI0FE0 ̆ CI1FE1 ҉/Ҋ Ȃ  

010̔ ֜ 1Ȃ CI1FE1 ̆ CI0FE0 ҉/Ҋ Ȃ  

011̔ ֜ 2Ȃ ѿҩḤ ῀ ̆ CI0FE0 CI1FE1

҉/Ҋ Ȃ 

100̔ ᵝ Ȃ Ҭ ῀ ҉ ∆ ̆ ғ֟ ԊᴆȂ 

101̔ Ả Ȃ ῀ҹ ̆ Ȃѿ ῀ ҹᵞ̆↕

Ả Ȃ  

110̔Ԋᴆ Ȃ ῀ ҉ ꜚȂ 

111̔ 0Ȃ Ҭ ῀ ҉ ꜚ Ȃ  

DMA Ҭ ᶏ  (TIMERx_DMAINTEN) 

Ẓ ̔0x0C  

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

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

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

 

 

ᵝ/ᵝ     

31:15 Ḡ  Ḡ ᵝṿ 

14 TRGDEN DMA ᶏ  

0̔ DMA  

1̔ᶏ DMA  

13 CMTDEN DMA ᶏ  
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0̔ DMA  

1̔ᶏ DMA  

12 CH3DEN 3 / DMA ᶏ  

0̔ 3 / DMA  

1̔ᶏ 3 / DMA  

11 CH2DEN 2 / DMA ᶏ  

0̔ 2 / DMA  

1̔ᶏ 2 / DMA  

10 CH1DEN 1 / DMA ᶏ  

0̔ 1 / DMA  

1̔ᶏ 1 / DMA  

9 CH0DEN 0 / DMA ᶏ  

0̔ 0 / DMA  

1̔ᶏ 0 / DMA  

8 UPDEN DMA ᶏ  

0̔ DMA  

1̔ᶏ DMA  

7 BRKIE Ҭ Ҭ ᶏ  

0̔ Ҭ Ҭ  

1̔ᶏ Ҭ Ҭ  

6 TRGIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

5 CMTIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

4 CH3IE 3 / Ҭ ᶏ  

0̔ 3Ҭ  

1̔ᶏ 3Ҭ  

3 CH2IE 2 / Ҭ ᶏ  

0̔ 2Ҭ  

1̔ᶏ 2Ҭ  

2 CH1IE 1 / Ҭ ᶏ  

0̔ 1Ҭ  

1̔ᶏ 1Ҭ  

1 CH0IE 0 / Ҭ ᶏ  

0̔ 0Ҭ  
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1̔ᶏ 0Ҭ  

0 UPIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

Ҭ  (TIMERx_INTF) 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

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

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

 

ᵝ/ᵝ     

31:13 Ḡ  Ḡ ᵝṿ 

12 CH3OF 3 ₮  

CH0OF  

11 CH2OF 2 ₮  

CH0OF  

10 CH1OF 1 ₮  

CH0OF  

9 CH0OF 0 ₮  

0 ҹ ῀ ̆ CH0IF ᵝ 1 ̆ ԊᴆῬ ̆

ᵝ ץ ᴆ 1Ȃ ᵝ ᴆ 0Ȃ 

0̔ ₮Ҭ  

1̔ ԅ ₮Ҭ  

8 Ḡ  Ḡ ᵝṿ 

7 BRKIF Ҭ Ҭ ᵝ 

Ҭ ῀ ̆ ᴆ ᵝ ‘1’Ȃ 

Ҭ ῀ ̆↕ ᵝ ᴆ ‘0’Ȃ 

0̔ Ҭ Ԋᴆ֟  

1̔Ҭ ῀҉ ⌠  

6 TRGIF Ҭ  

Ԋᴆ ̆ ᴪ 1̆ ᵝ ᴆ 0Ȃ Ả ᶏ ̆
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῀ ᴋ ֟ץ ԊᴆȂ ↕̆ῒ ֽ̆ ῀ ⌠

̆֟ ԊᴆȂ 

0̔ Ԋᴆ֟  

1̔ Ҭ ֟  

5 CMTIF Ҭ  

Ԋᴆ ̆ ᵝ ᴆ 1̆ ᵝ ᴆ 0Ȃ 

0̔ Ҭ  

1̔ Ҭ  

4 CH3IF 3 / Ҭ  

CH0IF  

3 CH2IF 2 / Ҭ  

CH0IF  

2 CH1IF 1 / Ҭ  

CH0IF  

1 CH0IF 0 / Ҭ  

ᴆ 1̆ ᴆ 0Ȃ 

0 ῀ Ҋ ̆ Ԋᴆ ᵝ 1̕ 0 ₮ Ҋ ̆

ᵝ ѿҩ Ԋᴆ 1Ȃ 

0̔ 0Ҭ  

1̔ 0Ҭ  

0 UPIF Ҭ  

ᵝ Ԋᴆ ᴆ 1̆ ᴆ 0Ȃ 

0̔ Ҭ  

1̔ Ҭ  

ᴆԊᴆ֟  (TIMERx_SWEVG) 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

Ḡ  BRKG TRGG CMTG CH3G CH2G CH1G CH0G UPG 

 w w w w w w w w 

 

ᵝ/ᵝ     

31:8 Ḡ  Ḡ ᵝṿ 
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7 BRKG ֟ Ҭ Ԋᴆ 

ᵝ ᴆ 1̆ ԍ֟ ѿҩҬ Ԋᴆ̆ ᴆ ꜚ 0Ȃ ᵝ 1 ̆POEN

ᵝ 0ғBRKIFᵝ 1̆ Ҭ DMĂ↕֟ Ҭ DMAᴰ

Ȃ 

0̔Ҍ֟ Ҭ Ԋᴆ 

1̔֟ Ҭ Ԋᴆ 

6 TRGG Ԋᴆ֟  

ᵝ ᴆ 1̆ ᴆ ꜚ 0Ȃ ᵝ 1 T̆IMERx_INTF TRGIF

ᵝ 1̆ Ҭ DMĂ↕֟ Ҭ DMAᴰ Ȃ 

0̔ Ԋᴆ֟  

1̔֟ Ԋᴆ 

5 CMTG Ԋᴆ  

ᵝ ᴆ 1̆ ᴆ ꜚ 0Ȃ ᵝ 1̆ CCSEᵝ̂TIMERx_CTL1

Ҭ̃ ṿ̆ / └  (CHxEN C̆HxNEN CHxCOMCTL) ԑ

₮ Ȃ  

0̔Ҍ֟ Ԋᴆ 

1̔֟ Ԋᴆ 

4 CH3G 3 Ԋᴆ  

CH0G  

3 CH2G 2 Ԋᴆ  

CH0G  

2 CH1G 1 Ԋᴆ  

CH0G  

1 CH0G 0 Ԋᴆ  

ᵝ ᴆ 1̆ ԍ 0֟ ѿҩ / Ԋᴆ̆ ᴆ ꜚ 0Ȃ ᵝ

1 C̆H0IF ᵝ 1̆ Ҭ DMĂ↕ ₮ Ҭ DMA Ȃ

̆ 0 ҹ ῀ ̆ ╠ṿ ⌠TIMERx_CH0CV

̆ CH0IF ᵝ ҹ1̆↕CH0OF ᵝ 1Ȃ 

0̔Ҍ֟ 0 Ԋᴆ 

1̔ 0 Ԋᴆ 

0 UPG Ԋᴆ֟  

ᵝ ᴆ 1̆ ᴆ ꜚ 0Ȃ ᵝ 1̆ ԅҬ ҉

̆ 0Ȃ ↕( Ҋ ) ῀ ꜚ ṿ̆ №

Ȃ 

0̔ Ԋᴆ֟  

1̔֟ Ԋᴆ 

└ 0 (TIMERx_CHCTL0) 

Ẓ ̔0x18 
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ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

CH1COM

CEN 
CH1COMCTL[2:0] 

CH1COM

SEN 

CH1COM

FEN CH1MS[1:0] 

CH0COM

CEN 
CH0COMCTL[2:0] 

CH0COM

SEN 

CH0COM

FEN CH0MS[1:0] 

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

rw rw rw rw rw rw 

₮ ̔ 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15 CH1COMCEN 1 ₮ 0ᶏ  

CH0COMCEN  

14:12 CH1COMCTL[2:0] 1 ₮   

CH0COMCTL  

11 CH1COMSEN 1 ₮ ᶏ  

CH0COMSEN  

10 CH1COMFEN 1 ₮ ᶏ  

CH0COMFEN  

9:8 CH1MS[1:0] 1  

֓ᵝ ӈԅ ῀Ḥ Ȃ ῏ (TIMERx_CHCTL2

CH1ENᵝ 0) ֓ᵝ  ΏȂץ

00̔ 1 ҹ ₮ 

01̔ 1 ҹ ῀̆IS1 CI1FE1҉ 

10̔ 1 ҹ ῀̆IS1 CI0FE1҉ 

11̔ 1 ҹ ῀̆IS1 ITS҉  

̔ CH1MS[1:0]=11 ̆ TRGSᵝ̂ᵝԍTIMERx_SMCFG ̃

ῤ ῀Ȃ 

7 CH0COMCEN 0 ₮ 0ᶏ  

ᵝ 1̆ ⌠ OCPRE Ḥ ῀ ̆O0CPRE Ḥ

0ȂOCPRE TIMERx_SMCFG OCRCᵝ Ȃ 

0̔ 0 ₮  

1̔ᶏ 0 ₮  

6:4 CH0COMCTL[2:0] 0 ₮   

ᵝ ӈԅ ₮‰ Ḥ O0CPRE ₮ ̆ O0CPRE‗ ԅ CH0_Oȁ

CH0_ON ṿȂ ̆O0CPRE ̆ CH0_OȁCH0_ON

‗ԍ CH0PȁCH0NPᵝȂ 
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000̔ Ȃ ₮ TIMERx_CH0CVҍ TIMERx_CNT

O0CPREҌ ᵬ  

001̔ ҹ Ȃ ṿҍ / ṿ TIMERx_CH0CV

̆ └ O0CPREҹ Ȃ 

010̔ ҹᵞȂ ṿҍ / ṿ TIMERx_CH0CV

̆ └ O0CPREҹᵞȂ 

011̔ Ȃ ṿҍ / ṿ TIMERx_CH0CV ̆

└ O0CPRE Ȃ 

100̔ └ҹᵞȂ └ O0CPREҹᵞ  

101̔ └ҹ Ȃ └ O0CPREҹ  

110 P̔WM 0Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH0CV Ŏ0CPRE

ҹ ̆ ↕ҹᵞ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH0CV ̆

O0CPRE ҹᵞ ̆ ↕ҹ Ȃ 

111 P̔WM 1Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH0CV Ŏ0CPRE

ҹᵞ ̆ ↕ҹ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH0CV ̆

O0CPREҹ ̆ ↕ҹᵞ Ȃ 

PWM Ҋ̆ ₮ ׆ ҹ PWM

̆O0CPRE Ȃ 

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

Ȃ 

3 CH0COMSEN 0 ₮ ᶏ  

ᵝ 1̆TIMERx_CH0CV ᶏ ̆

Ԋᴆ ᴪ Ȃ  

0̔ 0 ₮/  

1̔ᶏ 0 ₮/  

ֽ ‖ Ҋ(SPM =1)̆ ץ ’Ҋᶏ PWM  

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

2 CH0COMFEN 0 ₮ ᶏ  

ᵝҹ 1 ̆ ҹ PWM0 PWM1 ̆ᴪⱴ /

₮ ῀Ԋᴆ Ȃ ₮ ῀Ḥ ᵬҹѿҩ ̆

CH0_O ҹ ҍ ῏Ȃ 

0̔ 0 ₮ . 

1̔ᶏ 0 ₮ Ȃ 

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

֓ᵝ ӈԅ ᵬ ῀Ḥ Ȃ ῏

(TIMERx_CHCTL2 CH0ENᵝ 0) ֓ᵝ ΏȂ 

00̔ 0 ҹ ₮ 

01̔ 0 ҹ ῀̆IS0 CI0FE0҉ 

10̔ 0 ҹ ῀̆IS0 CI1FE0҉ 

11̔ 0 ҹ ῀̆IS0 ITS҉ 

̔ CH0MS[1:0]=11 ̆ TRGSᵝ̂ᵝԍTIMERx_SMCFG ̃
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ῤ ῀Ȃ 

῀ ̔ 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:12 CH1CAPFLT[3:0] 1 ῀ └ 

CH0CAPFLT  

11:10 CH1CAPPSC[1:0] 1 ῀ №  

CH0CAPPSC  

9:8 CH1MS[1:0] 1  

ҍ ₮  

7:4 CH0CAPFLT[3:0] 0 ῀ └ 

CI0 ῀Ḥ ץ ̆ ᵝ Ȃ 

̔ fSAMP CI0 ῀Ḥ ̆ Ḥ

Ȃ ⌠ ᵝ ̆ ҹ Ȃ 

Ҋ̔  

CH0CAPFLT [3:0]  fSAMP 

4’b0000  

4’b0001 2 

fCK_TIMER 4’b0010 4 

4’b0011 8 

4’b0100 6 
fDTS/2 

4’b0101 8 

4’b0110 6 
fDTS/4 

4’b0111 8 

4’b1000 6 
fDTS/8 

4’b1001 8 

4’b1010 5 

fDTS/16 4’b1011 6 

4’b1100 8 

4’b1101 5 

fDTS/32 4’b1110 6 

4’b1111 8 
 

3:2 CH0CAPPSC[1:0] 0 ῀ №  

2ᵝ ӈԅ 0 ῀ № Ȃ TIMERx_CHCTL2 Ҭ CH0EN=0

̆↕ № ᵝȂ 

00̔ № ̆ ῀ ҉ ⌠ ѿҩ ѿ Ȃ 

01̔ 2ҩԊᴆ ѿ Ȃ 

10̔ 4ҩԊᴆ ѿ Ȃ 

11̔ 8ҩԊᴆ ѿ Ȃ 
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1:0 CH0MS[1:0] 0  

ҍ ₮  

└ 1 (TIMERx_CHCTL1) 

Ẓ ̔0x1C 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

CH3COM

CEN 
CH3COMCTL[2:0] 

CH3COM

SEN 

CH3COM

FEN CH3MS[1:0] 

CH2COM

CEN 
CH2COMCTL[2:0] 

CH2COM

SEN 

CH2COM

FEN CH2MS[1:0] 

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

rw rw rw rw rw rw 

₮ ̔ 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15 CH3COMCEN 3 ₮ 0ᶏ  

CH0COMCEN  

14:12 CH3COMCTL[2:0] 3 ₮   

CH0COMCTL  

11 CH3COMSEN 3 ₮ ᶏ  

CH0COMSEN  

10 CH3COMFEN 3 ₮ ᶏ  

CH0COMFEN  

9:8 CH3MS[1:0] 3  

֓ᵝ ӈԅ ῀Ḥ Ȃ ῏ (TIMERx_CHCTL2

CH3ENᵝ 0) ֓ᵝ  ΏȂץ

00̔ 3 ҹ ₮ 

01̔ 3 ҹ ῀̆IS3 CI3FE3҉ 

10̔ 3 ҹ ῀̆IS3 CI2FE3҉ 

11̔ 3 ҹ ῀̆IS3 ITS҉ 

̔ CH3MS[1:0]=11 ̆ TRGSᵝ̂ᵝԍTIMERx_SMCFG ̃

ῤ ῀Ȃ 

7 CH2COMCEN 2 ₮ 0ᶏ  

ᵝ 1̆ ⌠ OCPRE Ḥ ῀ ̆O0CPRE Ḥ

0ȂOCPRE TIMERx_SMCFG OCRCᵝ Ȃ 
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0̔ᶏ 2 ₮  

1̔ 2 ₮  

6:4 CH2COMCTL[2:0] 2 ₮   

ᵝ ӈԅ ₮‰ Ḥ O2CPRE ₮ ̆ O2CPRE‗ ԅ CH2_Oȁ

CH2_ON ṿȂ ̆O2CPRE ̆ CH2_OȁCH2_ON

‗ԍ CH2PȁCH2NPᵝȂ 

000̔ Ȃ ₮ TIMERx_CH2CVҍ TIMERx_CNT

O2CPREҌ ᵬ  

001̔ ҹ Ȃ ṿҍ / ṿ TIMERx_CH2CV

̆ └ O2CPREҹ Ȃ 

010̔ ҹᵞȂ ṿҍ / ṿ TIMERx_CH2CV

̆ └ O2CPREҹᵞȂ 

011̔ Ȃ ṿҍ / ṿ TIMERx_CH2CV ̆

└ O2CPRE Ȃ 

100̔ └ҹᵞȂ └ O2CPREҹᵞ  

101̔ └ҹ Ȃ └ O2CPREҹ  

110 P̔WM 0Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH2CV Ŏ2CPRE

ҹ ̆ ↕ҹᵞ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH2CV ̆

O2CPRE ҹᵞ ̆ ↕ҹ Ȃ 

111 P̔WM 1Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH2CV Ŏ2CPRE

ҹᵞ ̆ ↕ҹ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH2CV ̆

O2CPREҹ ̆ ↕ҹᵞ Ȃ 

PWM Ҋ̆ ₮ ׆ ҹ PWM

̆O2CPRE Ȃ 

TIMERx_CCHP PROT [1:0]=11ғCH2MS =00̂ ̃ ᵝҌ

Ȃ 

3 CH2COMSEN 0 ₮ ᶏ  

ᵝ 1̆TIMERx_CH2CV ᶏ ̆

Ԋᴆ ᴪ Ȃ  

0̔ 2 ₮/  

1̔ᶏ 2 ₮/  

ֽ ‖ Ҋ(SPM =1)̆ ץ ’Ҋᶏ PWM  

TIMERx_CCHP PROT [1:0]=11ғCH2MS =00 ᵝҌ Ȃ 

2 CH2COMFEN 2 ₮ ᶏ  

ᵝҹ 1 ̆ ҹ PWM0 PWM1 ̆ᴪⱴ /

₮ ῀Ԋᴆ Ȃ ₮ ῀Ḥ ᵬҹѿҩ ̆

CH2_O ҹ ҍ ῏Ȃ 

0̔ 2 ₮ .  

1̔ᶏ 2 ₮ Ȃ 

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

֓ᵝ ӈԅ ᵬ ῀Ḥ Ȃ ῏
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(TIMERx_CHCTL2 CH2ENᵝ 0) ֓ᵝ ΏȂ 

00̔ 2 ҹ ₮ 

01̔ 2 ҹ ῀̆IS2 CI2FE2҉ 

10̔ 2 ҹ ῀̆IS2 CI3FE2҉ 

11̔ 2 ҹ ῀̆IS2 ITS҉. 

̔ CH2MS[1:0]=11 ̆ TRGSᵝ̂ᵝԍTIMERx_SMCFG ̃

ῤ ῀Ȃ 

῀ ̔ 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:12 CH3CAPFLT[3:0] 3 ῀ └ 

CH0CAPFLT  

11:10 CH3CAPPSC[1:0] 3 ῀ №  

CH0CAPPSC  

9:8 CH3MS[1:0] 3  

ҍ ₮  

7:4 CH2CAPFLT[3:0] 2 ῀ └ 

CI2 ῀Ḥ ץ ̆ ᵝ Ȃ 

̔ fSAMP CI2 ῀Ḥ ̆ Ḥ

Ȃ ⌠ ᵝ ̆ ҹ Ȃ 

Ҋ̔ 

CH2CAPFLT [3:0]  fSAMP 

4’b0000  

4’b0001 2 

fCK_TIMER 4’b0010 4 

4’b0011 8 

4’b0100 6 
fDTS/2 

4’b0101 8 

4’b0110 6 
fDTS/4 

4’b0111 8 

4’b1000 6 
fDTS/8 

4’b1001 8 

4’b1010 5 

fDTS/16 4’b1011 6 

4’b1100 8 

4’b1101 5 

fDTS/32 4’b1110 6 

4’b1111 8 
 

3:2 CH2CAPPSC[1:0] 2 ῀ №  
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2ᵝ ӈԅ 2 ῀ № Ȃ TIMERx_CHCTL2 Ҭ CH2EN =0

̆↕ № ᵝȂ 

00̔ № ̆ ῀ ҉ ⌠ ѿҩ ѿ Ȃ 

01̔ 2ҩԊᴆ ѿ Ȃ 

10̔ 4ҩԊᴆ ѿ Ȃ 

11̔ 8ҩԊᴆ ѿ Ȃ 

1:0 CH2MS[1:0] 2  

ҍ ₮  

└ 2 (TIMERx_CHCTL2) 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

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

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

 

ᵝ/ᵝ    

31:14 Ḡ  Ḡ ᵝṿ 

13 CH3P 3  

CH0P  

12 CH3EN 3ᶏ  

CH0EN  

11 CH2NP 2ԑ ₮  

CH0NP  

10 CH2NEN 2ԑ ₮ᶏ  

CH0NEN  

9 CH2P 2  

CH0P  

8 CH2EN 2ᶏ  

CH0EN  

7 CH1NP 1ԑ ₮  

CH0NP  

6 CH1NEN 1ԑ ₮ᶏ  
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CH0NEN  

5 CH1P 1  

CH0P  

4 CH1EN 1ᶏ  

CH0EN  

3 CH0NP 0ԑ ₮  

0 ҹ ₮ ̆ ᵝ ӈԅԑ ₮Ḥ Ȃ 

0̔ 0ԑ ₮ ҹ  

1̔ 0ԑ ₮ᵞ ҹ  

0 ҹ ῀ ̆ ᵝ CH0P ᶏ ̆ᵬҹ ῀Ḥ CI0

└Ḥ Ȃ  

TIMERx_CCHP PROT[1:0]=11 10 ᵝҌ Ȃ 

2 CH0NEN 0ԑ ₮ᶏ  

0 ҹ ₮ ̆ ᵝ 1ᶏ 0 ԑ ₮Ȃ 

0̔ 0ԑ ₮ 

1̔ᶏ 0ԑ ₮ 

1 CH0P 0  

0 ҹ ₮ ̆ ᵝ ӈԅ ₮Ḥ Ȃ 

0̔ 0 ҹ  

1̔ 0ᵞ ҹ  

0 ҹ ῀ ̆ ᵝ ӈԅCI0Ḥ Ȃ 

CH0P CI0FE0 CI1FE0 Ȃ 

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

̆ ғCIxFE0Ҍᴪ Ȃ 

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

̆ ғCIxFE0ᴪ Ȃ 

[CH0NP==1, CH0P==0]̔Ḡ .  

[CH0NP==1, CH0P==1]̔Ḡ . 

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 

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

Ḡ  

 

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

CNT[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CNT[15:0] ֓ᵝ ╠ ṿȂΏ ᵬ ṿȂ 

№  (TIMERx_PSC) 

Ẓ ̔0x28 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

PSC[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 PSC[15:0] № ṿ 

ԍTIMER_CK ̆(PSC+1)ץ Ԋᴆ֟ ̆PSC ṿ

῀⌠ Ȃ 

ꜚ  (TIMERx_CAR) 

Ẓ ̔0x2C 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

CARL[15:0] 

rw 
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ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CARL[15:0] ꜚ ṿ 

֓ᵝ ӈԅ ꜚ ṿȂ 

̔ ҹ ῀ ̆ ѿҩ ԍ

ṿ 0ṿ(ᶛ 0xFFFF)Ȃ 

 (TIMERx_CREP) 

Ẓ ̔0x30 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

Ḡ  CREP[7:0] 

 rw 

 

ᵝ/ᵝ     

31:8 Ḡ  Ḡ ᵝṿ 

7:0 CREP[7:0] ṿ 

֓ᵝ ӈԅ Ԋᴆ ֟ Ȃ ṿ⁞ҹ0 ֟ ԊᴆȂ

Ӟᴪ ֓ᵝ (╠ ᶏ )Ȃ 

0 /  (TIMERx_CH0CV) 

Ẓ ̔0x34 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

CH0VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 
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15:0 CH0VAL[15:0] 0 ṿ 

0 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿ̆ ғ

ҹ Ȃ 

0 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

1 /  (TIMERx_CH1CV) 

Ẓ ̔0x38 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

CH1VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CH1VAL[15:0] 1 ṿ 

1 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿ̆ ғ

ҹ Ȃ 

1 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

2 /  (TIMERx_CH2CV) 

Ẓ ̔0x3C 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

CH2VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 
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15:0 CH2VAL[15:0] 2 ṿ 

2 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿ̆ ғ

ҹ Ȃ 

2 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

3 /  (TIMERx_CH3CV) 

Ẓ ̔0x40 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

CH3VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CH3VAL[15:0] 3 ṿ 

3 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿ̆ ғ

ҹ Ȃ 

3 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

ԑ Ḡ ̂TIMERx_CCHP̃ 

Ẓ ̔0x44 

ᵝṿ̔ 0x0000 0000 

̂32ᵝ̃  

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

Ḡ  

 

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

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

rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 
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15 POEN ₮ᶏ  

ᵝ Ҋץ 1̔ 

–Ώ 1 ᵝ 

– OAEN=1̆↕ Ҋѿ Ԋᴆ 1. 

ᵝ Ҋץ 0̔ 

–Ώ 0 0 

– Ҭ ῀̂ ̃ 

ѿҩ ҹ ₮ ̆ ԅ ᶏ ᵝ̂TIMERx_CHCTL2

CHxEN, CHxNENᵝ̃̆↕ CHx_O CHx_ON ₮Ȃ 

0̔ ₮ 

1̔ᶏ ₮ 

ֽ̔ CHxMS[1:0]=2’b00 ᵝ  

14 OAEN ꜚ ₮ᶏ  

0̔POENᵝ ᶏ ᴆ 1Ȃ 

1̔ Ҭ ῀ ̆Ҋѿ Ԋᴆ ̆POENᵝ ᴪ 1 

ᵝ TIMERx_CCHP PROT [1:0] =00 ḱ Ȃ 

13 BRKP Ҭ  

ᵝ ӈԅҬ ῀Ḥ BRKIN Ȃ 

0̔Ҭ ῀ᵞ  

1̔Ҭ ῀  

12 BRKEN Ҭ ᶏ  

ᵝ 1ᶏ Ҭ Ԋᴆ CKM Ԋᴆ ῀Ȃ 

0̔ Ҭ ῀ 

1̔ᶏ Ҭ ῀ 

ᵝ TIMERx_CCHP PROT [1:0] =00 ḱ Ȃ 

11 ROS Ҋ“῏ ”ᶏ  

POENᵝ 1̂ ̃̆ ᵝ ץ 1 ᶏ ( ԑ ₮ғ

ҹ ₮ ) ₮ľ῏ ĿȂ 14-2. └ ԑ ₮ Ȃ 

0̔ ₮ľ῏ Ŀ Ȃ CHxEN CHxNEN ᵝ ̆ ҹ ₮

ľ ĿȂ 

1̔ ₮ľ῏ Ŀᶏ Ȃ CHxEN CHxNEN ᵝ ̆ ҹ ₮

ľ῏ ĿȂ 

ᵝ TIMERx_CCHP PROT [1:0]=10 11 Ҍ Ȃ 

10 IOS Ҋ“῏ ”ᶏ  

POENᵝ 0̂ ̃̆ ᵝ ץ 1 ᶏ ( ԑ ₮ғ

ҹ ₮ ) ₮ľ῏ ĿȂ 14-2. └ ԑ ₮ Ȃ 

0̔ ₮ľ῏ Ŀ Ȃ CHxEN CHxNEN ᵝ ̆ ҹ ₮

ľ ĿȂ 

1̔ ₮ľ῏ Ŀᶏ ȂҌ CHxEN CHxNENᵝ ṿ̆ ҹ ₮ľ῏

ĿȂ 
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ᵝ TIMERx_CCHP PROT [1:0]=10 11 Ҍ Ȃ 

9:8 PROT[1:0] ԑ Ḡ └ 

ңᵝ ӈԅ ΏḠ Ȃ 

00̔ Ḡ Ȃ ΏḠ Ȃ 

01̔PROT 0ȂTIMERx_CTL1 Ҭ ISOx/ISOxN ᵝ̆TIMERx_CCHP 

Ҭ BRKEN/BRKP/OAEN/DTCFG ᵝΏḠ Ȃ 

10 P̔ROT 1Ȃ ԅ PROT 0Ҋ ΏḠ ̆ TIMERx_CHCTL2

Ҭ CHxP/CHxNP ᵝ̂ ҹ ₮ ̃̆TIMERx_CCHP 

Ҭ ROS/IOS ᵝΏḠ Ȃ 

11̔ PROT 2.Ȃ ԅ PROT 1 Ҋ ΏḠ ̆

TIMERx_CHCTLR0/1 Ҭ CHxCOMCTL/ CHxCOMSENᵝ̂ ῏ ҹ

₮ ̃ΏḠ Ȃ 

ᵝ ңᵝ Ώѿ ̆ѿ TIMERx_CCHP Ώ῀̆ ңᵝ Ώ

Ḡ Ȃ 

7:0 DTCFG[7:0] └ 

DTCFGṿ ῏ Ҋ̔ 

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

3’b0xx DTCFG[7:0] * tDTS_CK 

3’b10x (64+ DTCFG[5:0]) * tDTS_CK *2 

3’b110 (32+ DTCFG[4:0]) * tDTS_CK *8 

3’b111 (32+ DTCFG[4:0]) * tDTS_CK *16 

̔ 

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

2. ᵝ TIMERx_CCHP PROT [1:0]=00 ḱ Ȃ 

DMA  (TIMERx_DMACFG) 

Ẓ ̔0x48 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

Ḡ  DMATC[4:0] Ḡ  DMATA [4:0] 

 rw  rw 

 

ᵝ/ᵝ     

31:14 Ḡ  Ḡ ᵝṿ 

12:8 DMATC[4:0] DMAᴰ  

ᵝ ӈԅDMA ̂ Ώ T̃IMERx_DMATB n n̆ = (DMATC [4:0] 
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+1). DMATC [4:0] 5 ׆’b0_0000 ⌠ 5’b1_0001. 

7:5 Ḡ  Ḡ ᵝṿ 

4:0 DMATA[4:0] DMAᴰ  

ᵝ ӈԅDMA TIMERx_DMATB ѿҩ Ȃ ѿ

TIMERx_DMATB ̆ ᵝ Ȃ ԋ

TIMERx_DMATB ̆ ̂ +0x4̃Ȃ 

DMA ‖  (TIMERx_DMATB) 

Ẓ ̔0x4C 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

DMATB[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 DMATB[15:0] DMA ‖ 

ҩ Ώ̆̂׆ ̃⌠̂ +ᴰ *4̃ ῤ

ᴪ Ȃᴰ ᴆ ̆ ҹ0⌠DMATCȂ 

 (TIMERx_CFG) 

Ẓ ̔0xFC 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

Ḡ  CHVSEL OUTSEL 

              rw rw 
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ᵝ/ᵝ     

31:2 Ḡ  Ḡ ᵝṿ 

1 CHVSEL Ώ ᵝ 

ᵝ ᴆΏ1 0Ȃ 

1̔ Ώ῀ ṿҍ ╠ṿ ̆Ώ῀ ᵬ Ȃ 

0̔ Ȃ 

0 OUTSEL ₮ṿ ᵝ 

ᵝ ᴆΏ1 0Ȃ 

1̔ POENᵝҍIOSᵝ ҹ0̆↕ ₮ Ȃ 

0̔ Ȃ 
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14.2. L0̂TIMERx, x=2̃ 

 ׃ .14.2.1

L0̂TIMER2̃ 4 ̆ ῀ ̆ ₮ ̆֟ PWMḤ └

Ȃ L0 16ᵝ Ȃ 

L0 ̆ ץ ̆ῒ Ԋᴆ ץ ꜚῒז Ȃ 

ӊ ԑ ̆p ױ ץ ѿ ѿҩ Ȃ 

14.2.2. 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 

14.2.3.  

14-31. L0 ᶫԅ L0 ῤ Ȃ 
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14-31. L0  

=10

0

0 0

῀
&

&
№

῀

№

TIMERx_CHxCV

/ Ҭ

Ҭ └

CK_TIMER

CH0_IN

CH1_IN

CH2_IN

CH3_IN

CI0

ITI0

ITI1

ITI2

ITI3

ETI

ꜚ

№

₮

̆PWM Ҋ ₮
Ḥ ֟ ̆ ∆ ̆ ᴆ
₮ └

CH0_O

DMA└

TIMERx_TRGO

DMA REQ/ACK

TIMERx_CH0

TIMERx_CH1

TIMERx_CH2

TIMERx_CH3

TIMERx_TG

TIMERx_UP

ŀŀ.

Interrupt
CH1_O

CH2_O

CH3_O

Update

Trigger

Cap/Com

TIMER_CK

PSC_CLK

 

14.2.4. ⱳ  

 

L0 ץ ῤ CK_TIMER̆ SMĈ TIMERx_SMCFG ᵝ[2:0]̃

ᵝ Ȃ 

Â SMC[2:0]=3’b000̆ ῤ ̂ ⌠RCU CK_TIMER̃ 

SMC[2:0]=3’b000̆ ꜚ № ῤ CK_TIMERȂ CEN

ᵝ̆CK_TIMER № ̂ № ṿ TIMERx_PSC ̃֟ PSC_CLKȂ 

Ҋ̆ ꜚ № TIMER_CK ԍ ԍRCU CK_TIMERȂ 

TIMERx_SMCFG SMC[2:0] ҹ0x1ȁ0x2ȁ0x3 0x7̆ № ῒז

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

0x4ȁ0x5 0x6̆ № ῤ CK_TIMER ꜚȂ 
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14-32. ῤ № ҹ1 ̆  

 

 

CK_TIMER

CEN

PSC_CLK = TIMER_CK

CNT_REG

Reload Pulse

17 18 19 20 21 22

update event 
generate(UPG)

23 00 01 02 03 04 05 06 07

Update event (UPE)

 

Â SMC[2:0]=3’b111̂ 0̃̆ ῀ ᵬҹ Ȃ 

№ ץ TIMERx_CH0/ TIMERx_CH1 ҩ҉ Ҋ Ȃ

ץ SMC[2:0]ҹ0x7 TRGS[2:0]ҹ0x4̆0x5 0x6 ȂCIx 

TIMERx_CIx Ḥ Ȃ 

№ Ӟ ץ ῤ Ḥ ITI0/1/2/3 ҉ Ȃ ץ

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

Â SMC1=1’b1̂ 1̃̆ ῀ ETIᵬҹ Ȃ 

№ ץ ETI ҩ҉ Ҋ Ȃ ץ

TIMERx_SMCFG Ҭ SMC1ᵝҹ1 Ȃ ѿ ETIḤ ᵬҹ ̆

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

Ȃ ETIḤ ҹ ̆ └ ҩETIḤ ҉ ֟ ѿ

ҩ ‖ ҹ № ᶫ Ȃ 

№  

№ ץ ̂TIMER_CK) 1⌠65536ӊ ᴋ ṿ№ ̆№

PSC_CLK ꜚ Ȃ№ № TIMERx_PSC └̆ ҩ └

‖ ̆ Ȃ № Ҋѿ Ԋᴆ⌠ Ȃ 
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14-33. PSC ṿ0׆ ⌠2 ̆  

 

 

TIMER_CK

CEN

PSC_CLK

CNT_REG

Reload Pulse

Prescaler CNT

Prescaler 
shadow

94 95 96 97 98 99

0 2

0 2

0 1 2 0 1 2 0 1

PSC value

UPG

0 2

0 1 2

 

҉  

̆ ҉ Ȃ 0׆ ҉ ⌠ ꜚⱴ ṿ̂

ӈ TIMERx_CAR Ҭ̃̆ѿ ⌠ ꜚⱴ ṿ ᴪ̆ 0׆ ҉ ֟

҉ ԊᴆȂ ҉ Ҭ T̆IMERx_CTL0 Ҭ └ᵝDIR 0Ȃ 

TIMERx_SWEVG UPGᵝ 1 Ԋᴆ ̆ ṿᴪ 0̆ ֟

ԊᴆȂ 

TIMERx_CTL0 UPDIS 1̆↕ ԊᴆȂ 

Ԋᴆ ̆ ̂ ꜚ ̆ № ̃ Ȃ 

14-34. ҉ ̆PSC=0/2 14-35. ҉ ̆

TIMERx_CAR ṿ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99 ̆ Ҍ №

Ҋ ҹȂ 
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14-34. ҉ ̆PSC=0/2 

 

 

CEN

PSC_CLK

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

Update event (UPE)

Update interrupt flag (UPIF)

CNT_REG 96

Update event (UPE)

Update interrupt flag (UPIF) Hardware set Software clear

Hardware set

PSC = 0 

PSC = 2 

TIMER_CK

8

PSC_CLK

97 98 99 0 1

 

14-35. ҉ ̆ TIMERx_CAR ṿ 

 

 

TIMER_CK

CEN

PSC_CLK

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

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register
120 99

change CAR Vaule 

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

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register 120 99

change CAR Vaule 

120 99Auto-reload shadow register

...

Hardware set

Hardware set
Software clear

Hardware set

ARSE = 0 

ARSE = 1 
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Ҋ  

̆ Ҋ Ȃ ׆ ꜚⱴ ṿ̂ ӈ TIMERx_CAR

Ҭ̃ Ҋ ⌠0Ȃѿ ⌠0̆ ᴪ ׆ ꜚⱴ ṿ ֟ Ҋ

Ȃ Ҋ Ҭ̆TIMERx_CTL0 Ҭ └ᵝDIR 1Ȃ 

TIMERx_SWEVG UPGᵝ 1 Ԋᴆ ̆ ṿᴪ ∆ ҹ ꜚⱴ

ṿ̆ ֟ ԊᴆȂ 

TIMERx_CTL0 UPDIS 1̆↕ ԊᴆȂ 

Ԋᴆ ̆ ̂ ꜚ ̆ № ̃ Ȃ 

14-36. Ҋ ̆PSC=0/2 14-37. Ҋ ̆

TIMERx_CARṿ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99 ̆ Ҍ

Ҋ ҹȂ 

14-36. Ҋ ̆PSC=0/2 
 

 

CEN

PSC_CLK

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

Update event (UPE)

Update interrupt flag (UPIF)

CNT_REG 3

Update event (UPE)

Update interrupt flag (UPIF) Hardware set Software clear

Hardware set

PSC = 0 

PSC = 2 

TIMER_CK

91

PSC_CLK

2 1 0 99 98
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14-37. Ҋ ̆ TIMERx_CARṿ 

 

 

TIMER_CK

CEN

PSC_CLK

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

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register
120 99

change CAR Vaule 

CNT_REG 5 4 3 2 1 0 99 1 0 120

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register 120 99

change CAR Vaule 

120 99Auto-reload shadow register

...

Hardware set

Hardware set
Software clear

Hardware set

ARSE = 0 

ARSE = 1 

98 97

120

change CAR Vaule 

119 118

120

 

Ҭ  

Ҭ Ҋ̆ ֜ ׆ 0 ҉ ⌠ ꜚⱴ ṿ̆ Ῥ Ҋ ⌠ 0Ȃ

҉ Ҭ  ̆ ⌠̂ ꜚⱴ ṿ-1̃֟ ѿҩ҉ Ԋᴆ̕ Ҋ

Ҭ̆ ⌠ 1 ֟ ѿҩҊ ԊᴆȂ Ҭ Ҭ T̆IMERx_CTL0

Ҭ └ᵝ DIR ̆ ԅ Ȃ 

TIMERx_SWEVG UPGᵝ 1 ∆ץ ṿҹ0̆ ֟ ѿҩ Ԋᴆ̆

Ҭ Ҋ ҉ Ҋ Ȃ 

҉ Ҋ ̆TIMERx_INTF Ҭ UPIFᵝ ᴪ 1Ȃᵖ CHxIFᵝ 1ҍ

TIMERx_CTL0 ҬCAM ṿ ῏Ȃΐᵣ 14-38. Ҭ Ȃ 

TIMERx_CTL0 UPDIS 1̆↕ ԊᴆȂ 

Ԋᴆ ̆ ̂ ꜚ ̆ № ̃ Ȃ 

14-38. Ҭ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99̆

TIMERx_PSC=0x0 ̆ ҹȂ 
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14-38. Ҭ  

Hardware set

Software clear

 

CEN

PSC_CLK

CNT_REG 3 2 1 0 1 2 ŀ. 98 99 98 ŀ 1 0

Underflow

Overflow

TIMERx_CTL0 CAM = 2'b11 

TIMER_CK

1 2 ŀ. 98 99 98 97

UPIF

CHxIF

CHxIF

TIMERx_CTL0 CAM = 2'b10 (upcount only )

TIMERx_CTL0 CAM = 2'b10 (downcount only )

CHxIF

CHxCV=2 2 1

2

 

῀ ₮  

L0 ҩ ԍ ῀ ₮ Ȃ ҩ ѿҩ

̆ ѿҩ ῀ ̆ └ ₮ Ȃ 

Â ῀ ⱳ  

῀ ⱳ ᾛ ѿҩ ̆ ̆ ̆ Ȃ ῀ ѿҩ

ѿ̆ҩ ̆ ѿҩ № Ȃ ῀ ҉₮ ̆

TIMERx_CHxCV ᴪ ╠ ṿ̆ CHxIFᵝ 1̆ CHxIE = 1↕֟

Ҭ Ȃ 
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14-39. ῀  

CI0
D

№̂CH0VAL̃№

TIMER_CK

Q D Q D Q

CI1FE0 

ITS 

CH0MS

CH0IF

CH0IE
CH0_CC_I

TIMERx_CC_INT

ῒז Ҭ  

CH0CAPPSC

&

ԍ
CH0P&CH0NP

CI0FE0

҉ /Ҋ

ITI0

ITI3

ITI1

ITI2

CI0FED

҉ &Ҋ

IS0 

CI0FED

 

῀ Ḥ CIx ң ̆ ѿ TIMERx_CHx Ḥ ̆ ѿ

TIMERx_CH0,TIMERx_CH1 TIMERx_CH2 ӊ Ḥ Ȃ ῀Ḥ CIxᾢ

TIMER_CKḤ ̆ ̆֟ ѿҩ Ḥ Ȃ ̆

ץ ҉ Ҋ Ȃ CHxP ᶏ ҉ Ҋ Ȃ CHxMS̆

ץ ῒז ῀Ḥ ̆ῤ Ḥ Ȃ IC № ̆ᶏ ҩ ῀Ԋᴆ ֟

ѿҩ ԊᴆȂ Ԋᴆ ̆CHxVAL Ữ ṿȂ 

Ҋ̔ 

ѿ ̔ ̂TIMERx_CHCTL0 ҬCHxCAPFLT̃̔  

῀Ḥ Ḥ ̆ CHxCAPFLTȂ 

ԋ ̔ ̂TIMERx_CHCTL2 ҬCHxP̃̔  

CHxP ҉ Ҋ Ȃ 

҈ ̔ ̂TIMERx_CHCTL0 ҬCHxMS̃̔  

ѿ CHxMS ῀ ̆ Ḡ ῀

̂CHxMS!=0x0̃̆ ғTIMERx_CHxCV Ҍ Ῥ ΏȂ 

̔Ҭ ᶏ ̂TIMERx_DMAINTEN ҬCHxIE  CHxDEÑ̔  

ᶏ Ҭ ̆ ץ Ҭ DMA Ȃ 

ԓ ̔ ᶏ ̂TIMERx_CHCTL2 ҬCHxEN Ȃ̃ 

̔ ῀Ḥ ̆TIMERx_CHxCV ╠ ṿ̆CHxIFҹ 1Ȃ

CHxIFᵝ ҹ1̆↕CHxOFᵝ 1Ȃ TIMERx_DMAINTEN ҬCHxIE

CHxDEN ̆ Ҭ DMA ᴪ ₮Ȃ 

֟ ̔ ᴆ CHxGᵝ̆ᴪ ֟ Ҭ DMA Ȃ 
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῀ Ӟ TIMERx_CHx ҉Ḥ ‖ Ȃᶛ ̆ѿҩPWM

⌠CI0Ȃ TIMERx_CHCTL0 ҬCH0MSҹ2’b01̆ 0 Ḥ ҹCI0

҉ Ȃ TIMERx_CHCTL0 ҬCH1MSҹ2’b10̆ 1 Ḥ ҹCI0

Ҋ Ȃ ҹ ᵝ ̆ 0 ҉ ᵝȂTIMERX_CH0CV

PWM ṿ̆TIMERx_CH1CV PWM ṿȂ 

Â ₮ ⱳ  

14-40. ₮ ̂x=0,1,2,3̃ 

₮

CHxCV

Counter

₮
₮ └

CHxCOMCTL

₮ᶏ

CHxP

CHxE

OxCPRE 

CHx_O

CNT>CHxCV

CNT=CHxCV

CNT<CHxCV

 

14-40. ₮ ̂x=0,1,2,3̃ ₮ԅ ₮ Ȃ ₮Ḥ CHx_O

ҍOxCPREḤ ̂ ₮‰ Ḥ ̃ ῏ Ҋ̔OxCPREḤ ̆

CHx_O ₮ ’ҍOxCPREḤ C̆HxPᵝ CHxEᵝ ῏̂ ΐᵣ ’ TIMERx_CHCTL2

Ҭ Ȃ̃ᶛ ̆ CHxP=0̂CHx_O ̆ҍOxCPRE ₮ ȁ̃

CHxE=1̂CHx_O ₮ᶏ ̃ ̔ 

    OxCPRE ₮ ̂ ̃ ̆↕CHx_O ₮ ̂ ̃ ̕ 

    OxCPRE ₮ ̂ᵞ̃ ̆↕CHx_O ₮ ̂ᵞ̃ Ȃ 

₮ ⱳ ̆TIMERx ֟ץ ‖̆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 ̕ 

CHxENᶏ ₮Ȃ 

҈ ̔ CHxIE/CxCDEᵝ Ҭ /DMA ᶏ Ȃ 

̔ TIMERx_CAR TIMERx_CHxCV ₮ ̔ 

CHxVAL ץ ᵰ Ȃ 

ԓ ̔ CENᵝᶏ Ȃ 

14-41. ҈ ₮ ԅ҈ ₮ ̔ / / ᵞ C̆AR=0x63̆
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CHxVAL=0x3Ȃ 

14-41. ҈ ₮  

 

 

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 3’b110̆PWM 1

CHxCOMCTLҹ3’b111̃̆ TIMERx_CAR TIMERx_CHxCV ṿ̆ ₮

PWM Ȃ 

̆ ױ ҹң№ץ PWM ̔EAPWM( PWM) CAPWM(Ҭ

PWM)Ȃ 

EAPWM TIMERx_CAR ṿ‗ ̆ TIMERx_CHxCV ṿ‗ Ȃ

14-42. EAPWM ԅEAPWM ₮ Ҭ Ȃ 

CAPWM ̂2*TIMERx_CAR ṿ ‗̃ ̆ ̂2*TIMERx_CHxCV ṿ̃

‗ Ȃ 14-43. CAPWM ԅCAPWM ₮ Ҭ Ȃ 

҉ Ҭ  ̆ PWM 0Ҋ(CHxCOMCTL=3’b110)̆ TIMERx_CHxCV ṿ

ԍ TIMERx_CAR ṿ ̆ ₮ ѿ ҹ ̕ PWM 1 Ҋ

(CHxCOMCTL=3’b111)̆ TIMERx_CHxCV ṿ ԍTIMERx_CAR ṿ̆

₮ѿ ҹ Ȃ 
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14-42. EAPWM  

0

CHxVAL

CAR

PWM  MODE0

PWM  MODE1

Cx OUT

Cx OUT

Interrupt signal

CHxIF

 

14-43. 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  

14-40. ₮ ̂x=0,1,2,3̃ ̆ TIMERx ԍ ₮ Ҋ̆

₮Ḥ ӊ╠ᴪ֟ ѿҩҬ Ḥ OxCPREḤ ̂ x ₮‰ Ḥ Ȃ̃

CHxCOMCTLᵝ ץ ӈOxCPREḤ Ȃ TIMERx ԍ ₮ Ҋ̆

CHxCOMCTLᵝ ץ ӈOxCPREḤ ( x ₮‰ Ḥ ) ȂOxCPREḤ

₮ⱳ ̆ ̆ CHxCOMCTL=0x00 Ḡץ ̕ CHxCOMCTL=0x01
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ץ OxCPREḤ ҹ ̕ CHxCOMCTL=0x02 ץ OxCPREḤ ҹᵞ ̕

CHxCOMCTL=0x03̆ ṿ TIMERx_CHxCV ṿ ̆ ץ ₮Ḥ

Ȃ 

PWM 0 PWM 1 OxCPRE ѿ ₮ ̆ CHxCOMCTLᵝ ҹ0x06

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

ṿ ῏ ץ ̆OxCPREḤ ῒ Ȃΐᵣ ̆ ᵝȂ 

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

ᴆ ҹ ̆ Ҍᶭ ԍTIMERx_CHxCV ṿ ṿӊ

Ȃ 

CHxCOMCEN=1̆ ETI Ḥ ֟ ETIFPḤ ҹ ̆OxCPRE └

ҹᵞ Ȃ Ҋѿ Ԋᴆ⌠ ̆OxCPREḤ ᴪ ⌠ Ȃ 

֜  

֜ Ȃ 

ᴰ ⱳ  

ᴰ ⱳ Ȃ 

Һ-׆  

Һ-׆ Ȃ 

‖  

‖ Ȃ 

ԑ  

ԑ Ȃ 

DMA  

DMA DMA Ȃ ңҩ DMA ῏

T̔IMERx_DMACFG TIMERx_DMATBȂ ᶏ DMA ᵝ ѿ̆֓ῤ Ҭ Ԋ

ᴆ ֟ץ DMA Ȃ Ҭ Ԋᴆ T̆IMERxᴪ DMA ȂDMA M2P̂ ᴰ

ҹ׆ῤ ⌠ ̃ ̆PADDR̂ ̃ҹTIMERx_DMATB ̆DMA

ᴪ TIMERx_DMATB Ȃ ҉ T̆IMERx_DMATB ѿҩ ‖̆ ᴪ

TIMERx_DMATB ⌠ѿҩῤ ̆ ҩῤ TIMERx_DMACFG Ҭ

DMATA Ȃ TIMERx_DMACFG DMATCᵝ ṿҹ0̆ 1 ᴰ ̆

1ҩDMA ץ Ȃ TIMERx_DMACFG DMATCᵝ ṿҌҹ1̆ɒ ῒṿ

ҹ3̆ 4 ᴰ ̆ Ῥ 3 DMA Ȃ 3 Ҋ̆DMA

TIMERx_DMATB ᴪ ⌠ DMATA+0x4̆DMATA+0x8̆

DMATA+0xC Ȃ ӊ̆ ѿ DMAῤ Ҭ ̆ ᴪ ̂DMATC+1̃
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Ȃ 

Ῥ 1 DMA Ԋᴆ̆TIMERx ᴪ ҉ Ȃ 

 

Cortex®-M23ῤ Ả D̆BG_CTL0 Ҭ TIMERx_HOLD ᵝ 1̆

Ả Ȃ 
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14.2.5. TIMERx ̂x=2̃ 

TIMER2 ̔0x4000 0400 

└ 0 (TIMERx_CTL0) 

Ẓ ̔0x00  

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

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

 rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ     

31:10 Ḡ  Ḡ ᵝṿ 

9:8 CKDIV[1:0] №   

ᴆ CKDIV̆ (CK_TIMER) ҍ

(DTS)ӊ № Ȃ 

00̔fDTS=fCK_TIMER 

01̔fDTS= fCK_TIMER /2 

10̔fDTS= fCK_TIMER /4 

11̔Ḡ  

7 ARSE ꜚ ᶏ   

0̔ TIMERx_CAR  

1̔ᶏ TIMERx_CAR  

6:5 CAM[1:0]  

00̔ Ҭ ( )Ȃ DIRᵝ ԅ   

01̔Ҭ Ҋ 1 Ȃ Ҭ ̆ ₮

̂TIMERx_CHCTL0 ҬCHxMS=00̃̆ Ҋ ̆CHxFᵝ 1 

10̔Ҭ ҉ 1 Ȃ Ҭ ̆ ₮

̂TIMERx_CHCTL0 ҬCHxMS=00̃̆ ҉ ̆CHxFᵝ 1 

11̔Ҭ ҉Ҋ 1 Ȃ Ҭ ̆ ₮

̂TIMERx_CHCTL0 ҬCHxMS=00̃̆ ҉ Ҋ ̆CHxFᵝ ᴪ

1 

ᶏ ץ ̆ ᵝҌ ׆ 0x00℗ ⌠ 0x00 

4 DIR  

0̔ ҉  

1̔ Ҋ  
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ҹҬ ֜ ̆ ᵝ Ȃ 

3 SPM ‖  

0̔ ‖ Ȃ Ԋᴆ ̆  

1̔ ‖ ᶏ Ȃ Ҋѿ Ԋᴆ ̆ Ả  

2 UPS  

ᴆ ᵝ̆ Ԋᴆ . 

ҊԊᴆץ0̔ ᴪ֟ Ҭ DMA ̔ 

UPGᵝ 1  

₮/Ҋ   

ᵝ ֟   

1̔Ҋ↓Ԋᴆᴪ֟ Ҭ DMA ̔ 

₮/Ҋ   

1 UPDIS .  

ᵝ ᶏ Ԋᴆ ֟  

0̔ Ԋᴆᶏ . Ԋᴆ ̆ ῀ ṿ̆ץҊԊᴆ

ᴪ֟ Ԋᴆ̔ 

UPGᵝ 1  

₮/Ҋ   

ᵝ ֟   

1̔ Ԋᴆ .  

̔ ᵝ 1 ̆UPGᵝ 1 ᵝ Ҍᴪ֟ Ԋᴆ̆ᵖ

№ ∆  

0 CEN ᶏ  

0̔  

1̔ ᶏ  

ᴆ CENᵝ 1 ̆ ȁ Ả ֜ ᵬȂ  

└ 1 (TIMERx_CTL1) 

Ẓ ̔0x04  

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

Ḡ  TI0S MMC[2:0] DMAS Ḡ . 

        rw rw rw  

 

ᵝ/ᵝ    
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31:8 Ḡ  Ḡ ᵝṿ 

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 ᵝṿ 

׆  (TIMERx_SMCFG) 

Ẓ ̔0x08  

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

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

rw rw rw rw rw rw  rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15 ETP   

ᵝ ETIḤ  
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0̔ETI ҉  

1̔ETIᵞ Ҋ  

14 SMC1 SMC ѿ №ᶏ 1  

1̆ ETIFPḤ ҉ ᴋ ꜚ 

0̔ 1  

1̔ 1ᶏ  

׆ ҹ ᵝ ̆ Ả Ԋᴆ ̆ ׅ ץ ᵬ

1Ȃᵖ TRGS Ҍ ҹ 3’b111Ȃ 

0 1 ̆ ῀ ETIF  

̔ 0ᶏ SMC[2:0]ᵝ Ȃ 

13:12 ETPSC[1:0] №   

Ḥ ETIFP Ҍ TIMER_CK 1/4Ȃ ῀

̆ ᶏץ № ᵞETIFP 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 

4’b0000 . 

4’b0001 2 

fTIMER_CK 4’b0010 4 

4’b0011 8 

4’b0100 6 
fDTS_CK/2 

4’b0101 8 

4’b0110 6 
fDTS_CK/4 

4’b0111 8 

4’b1000 6 
fDTS_CK/8 

4’b1001 8 

4’b1010 5 

fDTS_CK/16 4’b1011 6 

4’b1100 8 

4’b1101 5 

fDTS_CK/32 4’b1110 6 

4’b1111 8 
 

7 MSM Һ-׆   

ᵝ ȂTRGI Ạ ꜚԊᴆ̆ TRGŎ

ѿ Ȃ  
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0̔Һ׆  

1̔Һ׆ ᶏ  

6:4 TRGS[2:0]   

ᵝ ѿҩḤ ᵬҹ ῀  

000: ITI0 

001: ITI1 

010: ITI2 

011: ITI3  

100: CI0F_ED 

101: CI0FE0 

110: CI1FE1 

111: ETIFP 

׆ ᶏ ֓ᵝҌ Ȃ 

3 OCRC OCPRE  

0: OCPRE ⌠OCPRE_CLR ῀  

1: OCPRE ⌠ETIFP 

2:0 SMC[2:0] ׆ └ 

000̔῏ ׆ Ȃ CEN=1̆↕ № ῤ ꜚȂ  

001̔ ֜ 0Ȃ CI0FE0 ̆ CI1FE1 ҉/Ҋ Ȃ  

010̔ ֜ 1Ȃ CI1FE1 ̆ CI0FE0 ҉/Ҋ Ȃ  

011̔ ֜ 2Ȃ ѿҩḤ ῀ ̆ CI0FE0 CI1FE1

҉/Ҋ Ȃ 

100̔ ᵝ Ȃ Ҭ ῀ ҉ ∆ ̆ ғ֟ ԊᴆȂ 

101̔ Ả Ȃ ῀ҹ ̆ Ȃѿ ῀ ҹᵞ̆↕

Ả Ȃ  

110̔Ԋᴆ Ȃ ῀ ҉ ꜚȂ 

111̔ 0Ȃ Ҭ ῀ ҉ ꜚ Ȃ  

DMA Ҭ ᶏ  (TIMERx_DMAINTEN) 

Ẓ ̔0x0C  

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

Ḡ  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     
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31:15 Ḡ  Ḡ ᵝṿ. 

14 TRGDEN DMA ᶏ  

0̔ DMA  

1̔ᶏ DMA  

13 Ḡ  Ḡ ᵝṿ. 

12 CH3DEN 3 /  DMA ᶏ  

0̔ 3 / DMA  

1̔ᶏ 3 / DMA  

11 CH2DEN 2 /  DMA ᶏ  

0̔ 2 / DMA  

1̔ᶏ 2 / DMA  

10 CH1DEN 1 /  DMA ᶏ  

0̔ 1 / DMA  

1̔ᶏ 1 / DMA  

9 CH0DEN 0 /  DMA ᶏ  

0̔ 0 / DMA  

1̔ᶏ 0 / DMA  

8 UPDEN DMA ᶏ  

0̔ DMA  

1̔ᶏ DMA  

7 Ḡ  Ḡ ᵝṿ. 

6 TRGIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

5 Ḡ  Ḡ ᵝṿ. 

4 CH3IE 3 / Ҭ ᶏ  

0̔ 3Ҭ  

1̔ᶏ 3Ҭ  

3 CH2IE 2 / Ҭ ᶏ  

0̔ 2Ҭ  

1̔ᶏ 2Ҭ  

2 CH1IE 1 / Ҭ ᶏ  

0̔ 1Ҭ  

1̔ᶏ 1Ҭ  

1 CH0IE 0 / Ҭ ᶏ  

0̔ 0Ҭ  
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1̔ᶏ 0Ҭ  

0 UPIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

Ҭ  (TIMERx_INTF) 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

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

 rc_w0 rc_w0 rc_w0 rc_w0 .  rc_w0  rc_w0 rc_w0 rc_w0 rc_w0 rc_w0 

 

ᵝ/ᵝ     

31:13 Ḡ  Ḡ ᵝṿ. 

12 CH3OF 3 ₮  

CH0OF  

11 CH2OF 2 ₮  

CH0OF  

10 CH1OF 1 ₮  

CH0OF  

9 CH0OF 1 ₮  

0 ҹ ῀ ̆ CH0IF ᵝ 1 ̆ ԊᴆῬ ̆

ᵝ ץ ᴆ 1Ȃ ᵝ ᴆ 0. 

0̔ ₮Ҭ  

1̔ ԅ ₮Ҭ  

8:7 Ḡ  Ḡ ᵝṿ. 

6 TRGIF Ҭ  

Ԋᴆ ̆ ᴪ 1̆ ᵝ ᴆ 0Ȃ Ả ᶏ ̆

῀ ᴋ ֟ץ ԊᴆȂ ↕̆ῒ ֽ̆ ῀ ⌠

̆֟ ԊᴆȂ 

0̔ Ԋᴆ֟  

1̔ Ҭ ֟  

5 Ḡ  Ḡ ᵝṿ. 
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4 CH3IF 3 / Ҭ  

CH0IF  

3 CH2IF 2 / Ҭ  

CH0IF  

2 CH1IF 1 / Ҭ  

CH0IF  

1 CH0IF 0 / Ҭ  

ᴆ 1 ᴆ 0Ȃ 0 ῀ Ҋ ̆ Ԋᴆ ᵝ  

1̕ 0 ₮ Ҋ ̆ ᵝ ѿҩ Ԋᴆ 1Ȃ 

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 

(32ᵝ)  

 

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

Ḡ  

 

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

Ḡ  TRGG Ḡ . CH3G CH2G CH1G CH0G UPG 

  w  w w w w w 

 

ᵝ/ᵝ     

31:7 Ḡ  Ḡ ᵝṿ. 

6 TRGG Ԋᴆ֟  

ᵝ ᴆ 1̆ ᴆ ꜚ 0. ᵝ 1̆TIMERx_INTF TRGIF  

ᵝ 1̆ Ҭ DMĂ↕֟ Ҭ DMAᴰ Ȃ 

0̔ Ԋᴆ֟  

1̔֟ Ԋᴆ 

5 Ḡ  Ḡ ᵝṿ. 

4 CH3G 3 Ԋᴆ  
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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 ҹ1̆↕CH0OF ᵝ 1Ȃ 

0̔Ҍ֟ 0 Ԋᴆ 

1̔ 0 Ԋᴆ 

0 UPG Ԋᴆ֟  

ᵝ ᴆ 1̆ ᴆ ꜚ 0Ȃ ᵝ 1̆ ԅҬ ҉  

̆ 0Ȃ ↕( Ҋ ) ῀ ꜚ ṿ̆ №  

Ȃ 

0̔ Ԋᴆ֟  

1̔֟ Ԋᴆ 

└ 0 (TIMERx_CHCTL0) 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

CH1COM

CEN 
CH1COMCTL[2:0] 

CH1COM

SEN 

CH1COM

FEN CH1MS[1:0] 

CH0COM

CEN 
CH0COMCTL[2:0] 

CH0COM

SEN 

CH0COM

FEN CH0MS[1:0] 

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

rw rw rw rw rw rw 

₮ ̔ 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15 CH1COMCEN 1 ₮ 0ᶏ  

CH0COMCEN  

14:12 CH1COMCTL[2:0] 1 ₮   
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CH0COMCTL  

11 CH1COMSEN 1 ₮ ᶏ  

CH0COMSEN  

10 CH1COMFEN 1 ₮ ᶏ  

CH0COMFEN  

9:8 CH1MS[1:0] 1  

֓ᵝ ӈԅ ῀Ḥ Ȃ ῏ (TIMERx_CHCTL2

CH1ENᵝ 0) ֓ᵝ  ΏȂץ

00̔ 1 ҹ ₮ 

01̔ 1 ҹ ῀̆IS1 CI1FE1҉ 

10̔ 1 ҹ ῀̆IS1 CI0FE1҉ 

11̔ 1 ҹ ῀̆IS1 ITS҉  

̔ CH1MS[1:0]=11 ̆ TRGSᵝ̂ᵝԍ TIMERx_SMCFG ̃

ῤ ῀Ȃ 

7 CH0COMCEN 0 ₮ 0ᶏ  

ᵝ 1̆ ⌠ OCPRE Ḥ ῀ ̆O0CPRE Ḥ

0ȂOCPRE TIMERx_SMCFG OCRCᵝ Ȃ 

0̔ 0 ₮  

1̔ᶏ 0 ₮  

6:4 CH0COMCTL[2:0] 0 ₮   

ᵝ ӈԅ ₮‰ Ḥ O0CPRE ₮ ̆ O0CPRE‗ ԅ CH0_Oȁ

CH0_ON ṿȂ ̆O0CPRE ̆ CH0_OȁCH0_ON

‗ԍ CH0PȁCH0NPᵝȂ 

000̔ Ȃ ₮ TIMERx_CH0CVҍ TIMERx_CNT

O0CPREҌ ᵬ  

001̔ ҹ Ȃ ṿҍ / ṿ TIMERx_CH0CV

̆ └ O0CPREҹ Ȃ 

010̔ ҹᵞȂ ṿҍ / ṿ TIMERx_CH0CV

̆ └ O0CPREҹᵞȂ 

011̔ Ȃ ṿҍ / ṿ TIMERx_CH0CV ̆

└ O0CPRE Ȃ 

100̔ └ҹᵞȂ └ O0CPREҹᵞ  

101̔ └ҹ Ȃ └ O0CPREҹ  

110 P̔WM 0Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH0CV Ŏ0CPRE

ҹ ̆ ↕ҹᵞ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH0CV ̆

O0CPRE ҹᵞ ̆ ↕ҹ Ȃ 

111 P̔WM 1Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH0CV Ŏ0CPRE

ҹᵞ ̆ ↕ҹ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH0CV ̆

O0CPREҹ ̆ ↕ҹᵞ Ȃ 

PWM Ҋ̆ ₮ ׆ ҹ PWM
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̆O0CPRE Ȃ 

3 CH0COMSEN 0 ₮ ᶏ  

ᵝ 1̆TIMERx_CH0CV ᶏ ̆

Ԋᴆ ᴪ Ȃ  

0̔ 0 ₮/  

1̔ᶏ 0 ₮/  

ֽ ‖ Ҋ(SPM =1)̆ ץ ’Ҋᶏ PWM  

2 CH0COMFEN 0 ₮ ᶏ  

ᵝҹ 1 ̆ ҹ PWM0 PWM1 ̆ᴪⱴ /

₮ ῀Ԋᴆ Ȃ ₮ ῀Ḥ ᵬҹѿҩ ̆

CH0_O ҹ ҍ ῏Ȃ 

0̔ 0 ₮ . 

1̔ᶏ 0 ₮ Ȃ 

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

֓ᵝ ӈԅ ᵬ ῀Ḥ Ȃ ῏

(TIMERx_CHCTL2 CH0ENᵝ 0) ֓ᵝ ΏȂ 

00̔ 0 ҹ ₮ 

01̔ 0 ҹ ῀̆IS0 CI0FE0҉ 

10̔ 0 ҹ ῀̆IS0 CI1FE0҉ 

11̔ 0 ҹ ῀̆IS0 ITS҉ 

̔ CH0MS[1:0]=11 ̆ TRGSᵝ̂ᵝԍ TIMERx_SMCFG ̃

ῤ ῀Ȃ 

῀ ̔ 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:12 CH1CAPFLT[3:0] 1 ῀ └ 

CH0CAPFLT  

11:10 CH1CAPPSC[1:0] 1 ῀ №  

CH0CAPPSC  

9:8 CH1MS[1:0] 1  

ҍ ₮  

7:4 CH0CAPFLT[3:0] 0 ῀ └ 

CI0 ῀Ḥ ץ ̆ ᵝ Ȃ 

̔ fSAMP CI0 ῀Ḥ ̆ Ḥ

Ȃ ⌠ ᵝ ̆ ҹ Ȃ 

Ҋ̔  

CH0CAPFLT [3:0]  fSAMP 

4’b0000  
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4’b0001 2 

fCK_TIMER 4’b0010 4 

4’b0011 8 

4’b0100 6 
fDTS/2 

4’b0101 8 

4’b0110 6 
fDTS/4 

4’b0111 8 

4’b1000 6 
fDTS/8 

4’b1001 8 

4’b1010 5 

fDTS/16 4’b1011 6 

4’b1100 8 

4’b1101 5 

fDTS/32 4’b1110 6 

4’b1111 8 
 

3:2 CH0CAPPSC[1:0] 0 ῀ №  

2ᵝ ӈԅ 0 ῀ № Ȃ TIMERx_CHCTL2 Ҭ  

CH0EN =0 ̆↕ № ᵝȂ 

00̔ № ̆ ῀ ҉ ⌠ ѿҩ ѿ  

01̔ 2ҩԊᴆ ѿ  

10̔ 4ҩԊᴆ ѿ  

11̔ 8ҩԊᴆ ѿ  

1:0 CH0MS[1:0] 0  

ҍ ₮  

└ 1 (TIMERx_CHCTL1) 

Ẓ ̔0x1C 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

CH3COM

CEN 
CH3COMCTL[2:0] 

CH3COM

SEN 

CH3COM

FEN CH3MS[1:0] 

CH2COM

CEN 
CH2COMCTL[2:0] 

CH2COM

SEN 

CH2COM

FEN CH2MS[1:0] 

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

rw rw rw rw rw rw 

₮ ̔ 

ᵝ/ᵝ    
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31:16 Ḡ  Ḡ ᵝṿ 

15 CH3COMCEN 3 ₮ 0ᶏ  

CH0COMCEN  

14:12 CH3COMCTL[2:0] 3 ₮   

CH0COMCTL  

11 CH3COMSEN 3 ₮ ᶏ  

CH0COMSEN  

10 CH3COMFEN 3 ₮ ᶏ  

CH0COMFEN  

9:8 CH3MS[1:0] 3  

֓ᵝ ӈԅ ῀Ḥ Ȃ ῏ (TIMERx_CHCTL2

CH3ENᵝ 0) ֓ᵝ  ΏȂץ

00̔ 3 ҹ ₮ 

01̔ 3 ҹ ῀̆IS3 CI3FE3҉ 

10̔ 3 ҹ ῀̆IS3 CI2FE3҉ 

11̔ 3 ҹ ῀̆IS3 ITS҉ 

̔ CH3MS[1:0]=11 ̆ TRGSᵝ̂ᵝԍ TIMERx_SMCFG ̃

ῤ ῀Ȃ 

7 CH2COMCEN 2 ₮ 0ᶏ  

ᵝ 1̆ ⌠ OCPRE Ḥ ῀ ̆O0CPRE Ḥ

0ȂOCPRE TIMERx_SMCFG OCRCᵝ Ȃ 

0̔ᶏ 2 ₮  

1̔ 2 ₮  

6:4 CH2COMCTL[2:0] 2 ₮   

ᵝ ӈԅ ₮‰ Ḥ O2CPRE ₮ ̆ O2CPRE‗ ԅ CH2_Oȁ

CH2_ON ṿȂ ̆O2CPRE ̆ CH2_OȁCH2_ON

‗ԍ CH2PȁCH2NPᵝȂ 

000̔ Ȃ ₮ TIMERx_CH2CVҍ TIMERx_CNT

O2CPREҌ ᵬ  

001̔ ҹ Ȃ ṿҍ / ṿ TIMERx_CH2CV

̆ └ O2CPREҹ Ȃ 

010̔ ҹᵞȂ ṿҍ / ṿ TIMERx_CH2CV

̆ └ O2CPREҹᵞȂ 

011̔ Ȃ ṿҍ / ṿ TIMERx_CH2CV ̆

└ O2CPRE Ȃ 

100̔ └ҹᵞȂ └ O2CPREҹᵞ  

101̔ └ҹ Ȃ └ O2CPREҹ  

110 P̔WM 0Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH2CV Ŏ2CPRE

ҹ ̆ ↕ҹᵞ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH2CV ̆

O2CPRE ҹᵞ ̆ ↕ҹ Ȃ 
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111 P̔WM 1Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH2CV Ŏ2CPRE

ҹᵞ ̆ ↕ҹ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH2CV ̆

O2CPREҹ ̆ ↕ҹᵞ Ȃ 

PWM Ҋ̆ ₮ ׆ ҹ PWM

̆O2CPRE Ȃ 

3 CH2COMSEN 0 ₮ ᶏ  

ᵝ 1̆TIMERx_CH2CV ᶏ ̆

Ԋᴆ ᴪ Ȃ  

0̔ 2 ₮/  

1̔ᶏ 2 ₮/  

ֽ ‖ Ҋ(SPM =1)̆ ץ ’Ҋᶏ PWM  

2 CH2COMFEN 2 ₮ ᶏ  

ᵝҹ 1 ̆ ҹ PWM0 PWM1 ̆ᴪⱴ /

₮ ῀Ԋᴆ Ȃ ₮ ῀Ḥ ᵬҹѿҩ ̆

CH2_O ҹ ҍ ῏Ȃ 

0̔ 2 ₮ .  

1̔ᶏ 2 ₮ Ȃ 

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

֓ᵝ ӈԅ ᵬ ῀Ḥ Ȃ ῏

(TIMERx_CHCTL2 CH2ENᵝ 0) ֓ᵝ ΏȂ 

00̔ 2 ҹ ₮ 

01̔ 2 ҹ ῀̆IS2 CI2FE2҉ 

10̔ 2 ҹ ῀̆IS2 CI3FE2҉ 

11̔ 2 ҹ ῀̆IS2 ITS҉. 

̔ CH2MS[1:0]=11 ̆ TRGSᵝ̂ᵝԍ TIMERx_SMCFG ̃

ῤ ῀Ȃ 

῀ ̔ 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:12 CH3CAPFLT[3:0] 3 ῀ └ 

CH0CAPFLT  

11:10 CH3CAPPSC[1:0] 3 ῀ №  

CH0CAPPSC  

9:8 CH3MS[1:0] 3  

ҍ ₮  

7:4 CH2CAPFLT[3:0] 2 ῀ └ 

CI2 ῀Ḥ ץ ̆ ᵝ Ȃ 

̔ fSAMP CI2 ῀Ḥ ̆ Ḥ
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Ȃ ⌠ ᵝ ̆ ҹ Ȃ 

Ҋ̔ 

CH2CAPFLT [3:0]  fSAMP 

4’b0000  

4’b0001 2 

fCK_TIMER 4’b0010 4 

4’b0011 8 

4’b0100 6 
fDTS/2 

4’b0101 8 

4’b0110 6 
fDTS/4 

4’b0111 8 

4’b1000 6 
fDTS/8 

4’b1001 8 

4’b1010 5 

fDTS/16 4’b1011 6 

4’b1100 8 

4’b1101 5 

fDTS/32 4’b1110 6 

4’b1111 8 
 

3:2 CH2CAPPSC[1:0] 2 ῀ №  

2ᵝ ӈԅ 2 ῀ № Ȃ TIMERx_CHCTL2 Ҭ  

CH2EN =0 ̆↕ № ᵝȂ 

00̔ № ̆ ῀ ҉ ⌠ ѿҩ ѿ  

01̔ 2ҩԊᴆ ѿ  

10̔ 4ҩԊᴆ ѿ  

11̔ 8ҩԊᴆ ѿ  

1:0 CH2MS[1:0] 2  

ҍ ₮  

└ 2 (TIMERx_CHCTL2) 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

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 
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ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15 CH3NP 3ԑ ₮  

CH0NP  

14 Ḡ  Ḡ ᵝṿ 

13 CH3P 3  

CH0P  

12 CH3EN 3ᶏ  

CH0EN  

11 CH2NP 2ԑ ₮  

CH0NP  

10 Ḡ  Ḡ ᵝṿ 

9 CH2P 2  

CH0P  

8 CH2EN 2ᶏ  

CH0EN  

7 CH1NP 1ԑ ₮  

CH0NP  

6 Ḡ  Ḡ ᵝṿ 

5 CH1P 1  

CH0P  

4 CH1EN 1ᶏ  

CH0EN  

3 CH0NP 0ԑ ₮  

0 ҹ ₮ ̆ ᵝḠ 0Ȃ 

0 ҹ ῀ ̆ ᵝ CH0P ᶏ ̆ᵬҹ ῀Ḥ CI0

└Ḥ Ȃ 

TIMERx_CCHP PROT [1:0]=11 10 ᵝҌ Ȃ 

2 Ḡ  Ḡ ᵝṿ 

1 CH0P 0  

0 ҹ ₮ ̆ ᵝ ӈԅ ₮Ḥ Ȃ 

0̔ 0 ҹ  

1̔ 0ᵞ ҹ  

0 ҹ ῀ ̆ ᵝ ӈԅ CI0Ḥ  

[CH0NP, CH0P] CI0FE0 CI1FE0  

[CH0NP==0, CH0P==0]̔ CIxFE0 ҉ ᵬҹ ׆ Ҋ Ḥ 
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̆ ғ CIxFE0Ҍᴪ Ȃ 

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

̆ ғ CIxFE0ᴪ Ȃ 

[CH0NP==1, CH0P==0]̔Ḡ Ȃ  

[CH0NP==1, CH0P==1]̔Ḡ Ȃ 

TIMERx_CCHP PROT [1:0]=11 10 ᵝҌ Ȃ 

0 CH0EN 0 / ᶏ  

0 ҹ ₮ ̆ ᵝ 1 ᶏ CH0_O Ḥ Ȃ 0 ҹ

῀ ̆ ᵝ 1ᶏ 0҉ ԊᴆȂ 

0̔ 0 

1̔ᶏ 0 

 (TIMERx_CNT) 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

CNT[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CNT[15:0] ֓ᵝ ╠ ṿȂΏ ᵬ ṿȂ 

№  (TIMERx_PSC) 

Ẓ ̔ 0x28 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

PSC[15:0] 

rw 
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ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 PSC[15:0] № ṿ 

ԍTIMER_CK ̆(PSC+1)ץ Ԋᴆ֟ ̆PSC ṿ

῀⌠ Ȃ 

ꜚ  (TIMERx_CAR) 

Ẓ ̔0x2C 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

CARL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CARL[15:0] ꜚ ṿ 

֓ᵝ ӈԅ ꜚ ṿȂ 

̔ ҹ ῀ ̆ ѿҩ ԍ

ṿ 0ṿ(ᶛ 0xFFFF)Ȃ 

0 / ṿ  (TIMERx_CH0CV) 

Ẓ ̔0x34 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

CH0VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 
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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 

(32ᵝ)  

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

Ḡ  

 

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

CH1VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CH1VAL[15:0] 1 ṿ 

1 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

1 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

2 / ṿ  (TIMERx_CH2CV) 

Ẓ ̔0x3C 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

CH2VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 
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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 

(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 

CH3VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CH3VAL[15:0] 3 ṿ 

3 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

3 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

DMA  (TIMERx_DMACFG) 

Ẓ ̔0x48 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

Ḡ  DMATC[4:0] Ḡ  DMATA [4:0] 

 rw  rw 

 

ᵝ/ᵝ     

31:13 Ḡ  Ḡ ᵝṿ. 
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12:8 DMATC [4:0] DMAᴰ  

ᵝ ӈԅDMA ̂ Ώ̃TIMERx_DMATB n̆n = (DMATC [4:0] 

+1). DMATC [4:0] 5 ׆’b0_0000 ⌠ 5’b1_0001 

7:5 Ḡ  Ḡ ᵝṿ 

4:0 DMATA [4:0] DMAᴰ  

ᵝ ӈԅ DMA TIMERx_DMATB ѿҩ Ȃ

TIMERx_DMA ѿ ̆ ᵝ Ȃ ԋ

TIMERx_DMATB ̆ +0x4Ȃ 

DMA ‖  (TIMERx_DMATB) 

Ẓ ̔0x4C 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

DMATB[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 DMATB [15:0] DMA ‖ 

ҩ Ώ̆̂ +ᴰ *4̃ ῤ ᴪ  

ᴰ ᴆ ̆ ҹ 0⌠ DMATCȂ 

 (TIMERx_CFG) 

Ẓ ̔0xFC 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

Ḡ  CHVSEL Ḡ  

              rw  
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ᵝ/ᵝ     

31:2 Ḡ  Ḡ ᵝṿ 

1 CHVSEL Ώ ᵝ 

ᵝ ᴆΏ 1 0Ȃ 

1̔ Ώ῀ ṿҍ ╠ṿ ̆Ώ῀ ᵬ  

0̔  

0 Ḡ  Ḡ ᵝṿ 
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14.3. L2̂TIMERx, x=13̃ 

 ׃ .14.3.1

L2 (TIMERx x̆=13) ̆ ῀ ₮ Ȃ ֟ץ PWMḤ

└ Ȃ L2 ѿҩ16ᵝ Ȃ 

L2 ̆ ץ ̆ῒ Ԋᴆ ץ ꜚῒז Ȃ 

14.3.2. Һ  

Â ̔1̕ 

Â ̔16ᵝ̕  

Â ̔ῤ ̕ 

Â ̔ ҉ ̕ 

Â № ̔16ᵝ̆ ץ ̕ 

Â ҩ ̔ ῀ ̆ ₮ ̆ PWM ̕ 

Â ꜚ ⱳ ̕ 

Â Ҭ ₮̔ Ԋᴆ̆ / ԊᴆȂ 

14.3.3.  

14-44. L2 ᶫԅ L2 ῤ Ȃ 

14-44. L2  

῀
&

&

№

TIMERx_CHxCV

/ Ҭ

Ҭ └

APB BUS

CK_TIMER

CH0_IN
CI0

ꜚ ₮

̆PWM Ҋ ₮
Ḥ ֟ ̆ ∆ ̆ ᴆ

₮ └

CH0_O

TIMERx_TRGO

Interrupt

Update

Trigger

Cap/Com

№

TIMER_CK

PSC_CLK

 

14.3.4. ⱳ  

 

L2 ץ ῤ CK_TIMERȂ 



                                                               GD32E23x Ύ 

300 
 

Â TIMER_CK ⌠RCU CK_TIMERȂ 

L2ֽ ѿҩ CK_TIMER̆ ꜚ № Ȃ CEN ᵝ̆

CK_TIMER № ̂ № ṿ TIMERx_PSC ̃֟ PSC_CLKȂ 

14-45. ῤ № ҹ1 ̆  

 

 

CK_TIMER

CEN

PSC_CLK = TIMER_CK

CNT_REG

Reload Pulse

17 18 19 20 21 22

update event 
generate(UPG)

23 00 01 02 03 04 05 06 07

Update event (UPE)

 

№  

№ ץ ̂TIMER_CK) 1⌠65536ӊ ᴋ ṿ№ ̆№

PSC_CLK ꜚ Ȃ№ № TIMERx_PSC └̆ ҩ └

‖ ̆ Ȃ № Ҋѿ Ԋᴆ⌠ Ȃ 
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14-46. 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_CAR Ҭ̃̆ѿ ⌠ ꜚⱴ ṿ ᴪ̆ 0׆ ҉ ֟

҉ ԊᴆȂ ҉ Ҭ T̆IMERx_CTL0 Ҭ └ᵝDIR 0Ȃ 

TIMERx_SWEVG UPGᵝ 1 Ԋᴆ ̆ ṿᴪ 0̆ ֟

ԊᴆȂ 

TIMERx_CTL0 UPDIS 1̆↕ ԊᴆȂ 

Ԋᴆ ̆ ̂ ꜚ ̆ № ̃ Ȃ 

14-47. ҉ ̆PSC=0/2 14-48. ҉ ̆

TIMERx_CAR ṿ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99 ̆ Ҍ №

Ҋ ҹȂ 
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14-47. ҉ ̆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

 

14-48. ҉ ̆ TIMERx_CAR ṿ 

 

 

TIMER_CK

CEN

PSC_CLK

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

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register
120 99

change CAR Vaule 

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

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register 120 99

change CAR Vaule 

120 99Auto-reload shadow register

...

Hardware set

Hardware set
Software clear

Hardware set

ARSE = 0 

ARSE = 1 
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῀ ₮  

L2 ѿҩ ԍ ῀ ₮ Ȃ ѿҩ

̆ ѿҩ ῀ ̆ └ ₮ Ȃ 

Â ῀ ⱳ  

῀ ⱳ ᾛ ѿҩ ̆ ̆ Ȃ ῀ ѿҩ ̆

ѿҩ ̆ ѿҩ № Ȃ ῀ ҉₮ ̆

TIMERx_CHxCV ᴪ ╠ ṿ̆ CHxIFᵝ 1̆ CHxIE = 1↕֟

Ҭ Ȃ 

14-49. ῀  

CI0
D

№̂CH0VAL̃№

TIMER_CK

Q D Q D Q

CH0MS

CH0IF

CH0IE
CH0_CC_I

TIMERx_CC_INT

ῒז Ҭ  

CH0CAPPSC

&

ԍ
CH0P&CH0NP

CI0FE0

҉ /Ҋ

IS0 

 

῀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 ̆TIMERx_CHxCV Ữ

ṿȂ 

Ҋ̔ 

ѿ ̔ ̂TIMERx_CHCTL0 ҬCHxCAPFLT̃̔  

῀Ḥ Ḥ ̆ CHxCAPFLTȂ 

ԋ ̔ ̂TIMERx_CHCTL2 ҬCHxP/CHxNP̃̔  

CHxP/CHxNP ҉ ̆Ҋ ̂҉ Ҋ Ȃ̃ 

҈ ̔ ̂TIMERx_CHCTL0 ҬCHxMS̃̔  

ѿ CHxMS ῀ ̆ Ḡ ῀

̂CHxMS!=0x0̃̆ ғTIMERx_CHxCV Ҍ Ῥ ΏȂ 
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̔Ҭ ᶏ ̂TIMERx_DMAINTEN ҬCHxIẼ̔  

ᶏ Ҭ ̆ ץ Ҭ Ȃ 

ԓ ̔ ᶏ ̂TIMERx_CHCTL2 ҬCHxEN Ȃ̃ 

̔ ῀Ḥ ̆TIMERx_CHxCV ╠ ṿ̆CHxIFҹ 1Ȃ

CHxIFᵝ ҹ1̆↕CHxOFᵝ 1Ȃ TIMERx_DMAINTEN ҬCHxIE ̆

Ҭ ᴪ ₮Ȃ 

֟ ̔ ᴆ CHxGᵝ̆ᴪ ֟ Ҭ Ȃ 

Â ₮ ⱳ  

14-50. ₮  

₮

CH0CV

Counter

₮
₮ └

CH0COMCTL

₮ᶏ

CH0P

CH0E

O0CPRE 

CH0_O

CNT>CH0CV

CNT=CH0CV

CNT<CH0CV

 

14-50. ₮ ₮ԅ ₮ Ȃ ₮Ḥ CHx_OҍOxCPREḤ

̂ ₮‰ Ḥ ̃ ῏ O̔xCPREḤ C̆Hx_O ₮ ’

ҍOxCPREḤ C̆HxPᵝ CHxEᵝ ῏̂ ΐᵣ ’ TIMERx_CHCTL2 Ҭ Ȃ̃

ᶛ ̆ CHxP=0̂ CHx_O ҍ̆OxCPRE ₮ ȁ̃CHxE=1̂ CHx_O

₮ᶏ ̃ ̔ 

    OxCPRE ₮ ̂ ̃ ̆↕CHx_O ₮ ̂ ̃ ̕ 

    OxCPRE ₮ ̂ᵞ̃ ̆↕CHx_O ₮ ̂ᵞ̃ Ȃ 

₮ T̆IMERx ֟ץ ‖ ῒ̆ᵝ ̆ ̆ Ȃ

ѿҩ ₮ TIMERx_CHxCV ҍ ṿ ̆ CHxCOMCTL ̆

ҩ ₮ ץ ̆ ᵞ Ȃ ṿҍTIMERx_CHxCV

ṿ C̆HxIFᵝ 1̆ CHxIE = 1↕ᴪ֟ Ҭ ̆ CxCDE=1↕ᴪ֟ DMA

Ȃ 

Ҋ̔ 

ѿ ̔ ̔ 

        ̆ № Ȃ 

ԋ ̔ ̔ 

        CHxCOMSENᵝ ₮ ̕ 

        CHxCOMCTLᵝ ₮ ̂ / ᵞ / ̃̕  

        CHxP/CHxNPᵝ ̕ 

        CHxENᶏ ₮Ȃ 

҈ ̔ CHxIEᵝ Ҭ ᶏ Ȃ 
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̔ TIMERx_CAR TIMERx_CHxCV ₮ ̔ 

        TIMERx_CHxCV ץ ᵰ Ȃ 

ԓ ̔ CENᵝᶏ Ȃ 

14-51. ҈ ₮ ԅ҈ ₮ ̔ / / ᵞ C̆AR=0x63̆

CHxVAL=0x3Ȃ 

14-51. ҈ ₮  

 

 

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 ҹ 3’b110̆PWM 1

CHxCOMCTL ҹ 3’b111̃̆ TIMERx_CAR TIMERx_CHxCV ṿ̆

₮ PWM Ȃ 

PWM TIMERx_CAR ṿ‗ ̆ TIMERx_CHxCV ṿ‗ Ȃ

14-52. PWM ԅ EAPWM ₮ Ҭ Ȃ 

PWM0 Ҋ̂CHxCOMCTL==3’b110 ̃̆ TIMERx_CHxCV ṿ ԍ

TIMERx_CAR ṿ̆ ₮ѿ ҹ Ȃ 

PWM0 Ҋ̂CHxCOMCTL==3’b110̃̆ TIMERx_CHxCV ṿ ԍ 0̆

₮ѿ ҹ Ȃ 
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14-52. PWM  

0

CHxVAL

CAR

PWM  MODE0

PWM  MODE1

Cx OUT

Cx OUT

Interrupt signal

CHxIF

CHxOF

 

₮‰ Ḥ  

14-50. ₮ ̆ TIMERx ԍ ₮ Ҋ̆ ₮Ḥ

ӊ╠ᴪ֟ ѿҩҬ Ḥ OxCPREḤ ( x ₮‰ Ḥ )Ȃ CHxCOMCTLᵝ ץ ӈ

OxCPREḤ Ȃ TIMERx ԍ ₮ Ҋ̆ CHxCOMCTLᵝ ץ ӈ

OxCPREḤ ( x ₮‰ Ḥ ) ȂOxCPREḤ ₮ⱳ ̆ ̆

CHxCOMCTL=0x00 Ḡץ ̕ CHxCOMCTL=0x01 ץ OxCPREḤ ҹ

̕ CHxCOMCTL=0x02 ץ OxCPRE Ḥ ҹ ᵞ ̕

CHxCOMCTL=0x03̆ ṿ TIMERx_CHxCV ṿ ̆ ץ ₮Ḥ Ȃ 

PWM 0 PWM 1 OxCPRE ѿ ₮ ̆ CHxCOMCTLᵝ ҹ0x06

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

ṿ ῏ ץ ̆OxCPREḤ ῒ Ȃΐᵣ ̆ ᵝȂ 

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

ᴆ ҹ ̆ Ҍᶭ ԍTIMERx_CHxCV ṿ ṿӊ

Ȃ 

 

Cortex®-M23ῤ Ả D̆BG_CTL0 Ҭ TIMERx_HOLD ᵝ 1̆

Ả Ȃ 
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14.3.5. TIMERx (x=13) 

TIMER13 ̔0x4000 2000 

└ 0 (TIMERx_CTL0) 

Ẓ ̔0x00  

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

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

 rw rw     rw rw rw 

 

ᵝ/ᵝ     

31:10 Ḡ  Ḡ ᵝṿ 

9:8 CKDIV[1:0] №   

ᴆ CKDIV̆ (CK_TIMER) ҍ

(DTS)ӊ № Ȃ 

00̔fDTS=fCK_TIMER 

01̔fDTS= fCK_TIMER /2 

10̔fDTS= fCK_TIMER /4 

11̔Ḡ  

7 ARSE ꜚ ᶏ   

0̔ TIMERx_CAR Ȃ 

1̔ᶏ TIMERx_CAR Ȃ 

6:3 Ḡ  Ḡ ᵝṿȂ 

2 UPS  

ᴆ ᵝ̆ Ԋᴆ . 

ҊԊᴆץ0̔ ᴪ֟ Ҭ DMA ̔ 

UPGᵝ 1  

₮/Ҋ   

ᵝ ֟   

1̔Ҋ↓Ԋᴆᴪ֟ Ҭ DMA ̔ 

₮/Ҋ   

1 UPDIS .  

ᵝ ᶏ Ԋᴆ ֟  

0̔ Ԋᴆᶏ . Ԋᴆ ̆ ῀ ṿ ҊԊᴆץ̆
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ᴪ֟ Ԋᴆ̔ 

UPGᵝ 1  

₮/Ҋ   

ᵝ ֟   

1̔ Ԋᴆ .  

̔ ᵝ 1 ŬPGᵝ 1 ᵝ Ҍᴪ֟ Ԋᴆ̆ᵖ

№ ∆  

0 CEN ᶏ  

0̔  

1̔ ᶏ  

ᴆ CENᵝ 1 ̆ ȁ Ả ֜ ᵬȂ 

DMA Ҭ ᶏ  (TIMERx_DMAINTEN) 

Ẓ ̔0x0C  

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

Ḡ  CH0IE UPIE 

 rw rw 

 

ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿ 

1 CH0IE 0 / Ҭ ᶏ  

0̔ 0Ҭ  

1̔ᶏ 0Ҭ  

0 UPIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

Ҭ  (TIMERx_INTF) 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

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

Ḡ  CH0OF Ḡ  CH0IF UPIF 

    rc_w0        rc_w0 rc_w0 

 

ᵝ/ᵝ    

31:10 Ḡ  Ḡ ᵝṿ 

9 CH0OF 0 ₮  

0 ҹ ῀ ̆ CH0IF ᵝ 1 ̆ ԊᴆῬ ̆

ᵝ ץ ᴆ 1Ȃ ᵝ ᴆ 0. 

0̔ ₮Ҭ  

1̔ ԅ ₮Ҭ  

8:2 Ḡ  Ḡ ᵝṿ 

1 CH0IF 0 / Ҭ  

ᴆ 1 ᴆ 0Ȃ 0 ῀ Ҋ ̆ Ԋᴆ ᵝ

1̕ 0 ₮ Ҋ ̆ ᵝ ѿҩ Ԋᴆ 1Ȃ 

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 

(32ᵝ)  

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

Ḡ  

 

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

Ḡ  CH0G UPG 

 w w 

 

ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿ. 

1 CH0G 0 Ԋᴆ  

ᵝ ᴆ 1̆ ԍ 0֟ ѿҩ / Ԋᴆ̆ ᴆ ꜚ 0Ȃ ᵝ
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1 C̆H0IF ᵝ 1̆ Ҭ DMĂ↕ ₮ Ҭ DMA Ȃ

̆ 0 ҹ ῀ ̆ ╠ṿ TIMERx_CH0CV ̆

CH0IF ᵝ ҹ1̆↕CH0OF ᵝ 1Ȃ 

0̔Ҍ֟ 0 Ԋᴆ 

1̔ 0 Ԋᴆ 

0 UPG Ԋᴆ֟  

ᵝ ᴆ 1̆ ᴆ ꜚ 0Ȃ ᵝ 1 ғ ҉ ̆ 0̆

№ Ȃ 

0̔ Ԋᴆ֟  

1̔֟ Ԋᴆ 

└ 0 (TIMERx_CHCTL0) 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

Ḡ  

Ḡ  CH0COMCTL[2:0] 
CH0COM

SEN 

CH0COM

FEN CH0MS[1:0] 

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

   rw rw rw 

 

₮ ̔ 

ᵝ/ᵝ    

31:7 Ḡ  Ḡ ᵝṿ. 

6:4 CH0COMCTL[2:0] 0 ₮   

ᵝ ӈԅ ₮‰ Ḥ O0CPRE ₮ ̆ O0CPRE‗ ԅ CH0_Oȁ

CH0_ON ṿȂ ̆O0CPRE ̆ CH0_OȁCH0_ON

‗ԍ CH0PȁCH0NPᵝȂ 

000̔ Ȃ ₮ TIMERx_CH0CVҍ TIMERx_CNT

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  
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101̔ └ҹ Ȃ └ O0CPREҹ  

110 P̔WM 0Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH0CV Ŏ0CPRE

ҹ ̆ ↕ҹᵞ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH0CV ̆

O0CPRE ҹᵞ ̆ ↕ҹ Ȃ 

111 P̔WM 1Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH0CV Ŏ0CPRE

ҹᵞ ̆ ↕ҹ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH0CV ̆

O0CPREҹ ̆ ↕ҹᵞ Ȃ 

PWM Ҋ̆ ₮ ׆ ҹPWM

̆O0CPRE Ȃ 

3 CH0COMSEN 0 ₮ ᶏ  

ᵝ 1̆TIMERx_CH0CV ᶏ ̆

Ԋᴆ ᴪ Ȃ  

0̔ 0 ₮/  

1̔ᶏ 0 ₮/  

ֽ ‖ Ҋ(SPM =1)̆ ץ ’Ҋᶏ PWM  

2 CH0COMFEN 0 ₮ ᶏ  

ᵝҹ 1 ̆ ҹ PWM0 PWM1 ̆ᴪⱴ /

₮ ῀Ԋᴆ Ȃ ₮ ῀Ḥ ᵬҹѿҩ ̆

CH0_O ҹ ҍ ῏Ȃ 

0̔ 0 ₮ .  

1̔ᶏ 0 ₮ Ȃ 

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

֓ᵝ ӈԅ ᵬ ῀Ḥ Ȃ ῏

(TIMERx_CHCTL2 CH0ENᵝ 0) ֓ᵝ ΏȂ 

00̔ 0 ҹ ₮ 

01̔ 0 ҹ ῀̆IS0 CI0FE0҉ 

10̔Ḡ  

11̔Ḡ . 

῀ ̔ 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿ. 

7:4 CH0CAPFLT[3:0] 0 ῀ └ 

CI0 ῀Ḥ ץ ̆ ᵝ Ȃ 

̔ fSAMP CI0 ῀Ḥ ̆ Ḥ

Ȃ ⌠ ᵝ ̆ ҹ Ȃ 

Ҋ̔  

CH0CAPFLT [3:0]  fSAMP 

4’b0000  

4’b0001 2 
fCK_TIMER 

4’b0010 4 
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4’b0011 8 

4’b0100 6 
fDTS/2 

4’b0101 8 

4’b0110 6 
fDTS/4 

4’b0111 8 

4’b1000 6 
fDTS/8 

4’b1001 8 

4’b1010 5 

fDTS/16 4’b1011 6 

4’b1100 8 

4’b1101 5 

fDTS/32 4’b1110 6 

4’b1111 8 
 

3:2 CH0CAPPSC[1:0] 0 ῀ №  

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

↕ № ᵝȂ 

00̔ № ̆ ῀ ҉ ⌠ ѿҩ ѿ  

01̔ 2ҩԊᴆ ѿ  

10̔ 4ҩԊᴆ ѿ  

11̔ 8ҩԊᴆ ѿ  

1:0 CH0MS[1:0] 0  

ҍ ₮  

└ 2 (TIMERx_CHCTL2) 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

Ḡ .. CH0NP Ḡ  CH0P CH0EN 

     rw  rw rw 

 

ᵝ/ᵝ    

31:4 Ḡ  Ḡ ᵝṿ. 

3 CH0NP 0ԑ ₮  

0 ҹ ₮ ̆ ᵝ ӈԅԑ ₮Ḥ Ȃ 

0̔ 0ԑ ₮ ҹ  

1̔ 0ԑ ₮ᵞ ҹ  
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0 ҹ ῀ ̆ ᵝ CH0P ᶏ ̆ᵬҹ ῀Ḥ CI0

└Ḥ Ȃ  

TIMERx_CCHP PROT [1:0]=11 10 ᵝҌ Ȃ 

2 Ḡ  Ḡ ᵝṿ. 

1 CH0P 0  

0 ҹ ₮ ̆ ᵝ ӈԅ ₮Ḥ Ȃ 

0̔ 0 ҹ  

1̔ 0ᵞ ҹ  

0 ҹ ῀ ̆ ᵝ ӈԅCI0Ḥ  

[CH0NP, CH0P] CI0FE0 CI1FE0  

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

̆ ғCIxFE0Ҍᴪ Ȃ 

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

̆ ғCIxFE0ᴪ Ȃ 

[CH0NP==1, CH0P==0]̔Ḡ Ȃ  

[CH0NP==1, CH0P==1]̔Ḡ 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 

(32ᵝ)  

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

Ḡ  

 

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

CNT[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CNT[15:0] ֓ᵝ ╠ ṿȂΏ ᵬ ṿȂ 
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№  (TIMERx_PSC) 

Ẓ ̔0x28 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

PSC[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 PSC[15:0] № ṿ 

ԍ TIMER_CK ̆(PSC+1)ץ Ԋᴆ֟ P̆SC ṿ

῀⌠ Ȃ 

ꜚ  (TIMERx_CAR) 

Ẓ ̔0x2C 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

CARL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CARL[15:0] ꜚ ṿ 

֓ᵝ ӈԅ ꜚ ṿȂ 

̔ ҹ ῀ ̆ ѿҩ ԍ

ṿ 0ṿ(ᶛ 0xFFFF)Ȃ 

0 / ṿ  (TIMERx_CH0CV) 

Ẓ ̔0x34 
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ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

CH0VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CH0VAL[15:0] 0 ṿ 

0 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

0 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

῀ (TIMERx_IRMP) 

Ẓ ̔0x50 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

Ḡ  CI0_RMP[1:0] 

 rw 

 

ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿ. 

1:0 CI0_RMP[1:0] 0 ῀  

00: 0 ῀ ⌠ GPIO(TIMER13_CH0) 

01: 0 ῀ ⌠ RTCCLK 

10: 0 ῀ ⌠ HXTAL/32 clock 

11: 0 ῀ ⌠ CKOUTSEL 
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 (TIMERx_CFG) 

Ẓ ̔0xFC 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

Ḡ  CHVSEL Ḡ  

              rw  

 

ᵝ/ᵝ     

31:2 Ḡ  Ḡ ᵝṿ 

1 CHVSEL Ώ ᵝ 

ᵝ ᴆΏ1 0Ȃ 

1̔ Ώ῀ ṿҍ ╠ṿ ̆Ώ῀ ᵬ  

0̔  

0 Ḡ  Ḡ ᵝṿ 
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14.4. L3̂TIMERx,x=14̃ 

 ׃ .14.4.1

L3̂TIMER14̃ ң ̆ ῀ ₮ Ȃ ֟ץ PWMḤ

└ Ȃ L3 ѿҩ16ᵝ Ȃ 

L3 ̆ ץ ̆ῒ Ԋᴆ ץ ꜚῒז  

L3 ԅѿҩ ῀ ̆ └Ȃ 

ӊ ԑ ̆ᵖ ױז ץ ѿ ѿҩ ̆ ֓

ѿ ⱴȂ 

14.4.2. Һ  

Â ̔2̕ 

Â ̔16ᵝ̕ 

Â ̔ῤ ̆ῤ ̆ ῀̕ 

Â ̔ ҉ ̕ 

Â № ̔16ᵝ̆ ץ ̕ 

Â ҩ ̔ ῀ ̆ ₮ ̆ PWM ̆ ‖ ̕ 

Â ̕ 

Â ꜚ ⱳ ̕ 

Â ⱳ ̕ 

Â Ҭ ῀ⱳ ̕ 

Â Ҭ ₮ DMA ̔ Ԋᴆ̆ / Ԋᴆ̆ Ԋᴆ Ҭ Ԋᴆ̕ 

Â ҩ ᶏ ѿҩ ץ ꜚ ҩ ̕ 

Â ᾛ ѿҩ ̕ 

Â Һ-׆ Ȃ 

14.4.3.  

14-53. L3 ᶫԅ L3 ῤ Ȃ 
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14-53. L3  

῀
&

&
№

TIMERx_CHxCV

/ Ҭ

Ҭ └

CK_TIMER

CH0_IN

CH1_IN

ITI0

ITI1

ITI2

ITI3

ꜚ

₮

ȁPWM ῒז
Ҋ ₮Ḥ ̆ ∆
ȁԑ ȁ ᴆ

₮ȁ ῀ȁҬ ῀ȁ
₮ └

BRKEN

BRKIN

CKM 

clock monitor

CH0_O

CH0_ON

DMA └

TIMERx_TRGO
DMA REQ/ACK

TIMERx_CH0

TIMERx_CH1

TIMERx_TG

TIMERx_UPéé.

Interrupt

break

update

trig/ctrl

cap/com

CH1_O

req en/direct req set 

№

PSC_CLK
TIMER_CK

 

14.4.4. ⱳ  

 

L0 ץ ῤ CK_TIMER̆ SMĈ TIMERx_SMCFG ᵝ[2:0]̃

ᵝ Ȃ 

Â SMC[2:0]=3’b000̆ ῤ ̂ ⌠RCU CK_TIMER̃ 

SMC[2:0]=3’b000̆ ꜚ № ῤ CK_TIMERȂ CEN

ᵝ̆CK_TIMER № ̂ № ṿ TIMERx_PSC ̃֟ PSC_CLKȂ 

Ҋ̆ ꜚ № TIMER_CK ԍ ԍRCU CK_TIMERȂ 

TIMERx_SMCFG SMC[2:0] ҹ0x1ȁ0x2ȁ0x3 0x7̆ № ῒז

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

0x4ȁ0x5 0x6̆ № ῤ CK_TIMER ꜚȂ 
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14-54. ῤ № ҹ1 ̆  

 

 

CK_TIMER

CEN

PSC_CLK = TIMER_CK

CNT_REG

Reload Pulse

17 18 19 20 21 22

update event 
generate(UPG)

23 00 01 02 03 04 05 06 07

Update event (UPE)

 

Â SMC[2:0]=3’b111̂ 0̃̆ ῀ ᵬҹ Ȃ 

№ ץ TIMERx_CH0/ TIMERx_CH1 ҩ҉ Ҋ Ȃ

ץ SMC[2:0]ҹ0x7 TRGS[2:0]ҹ0x4̆0x5 0x6 ȂCIx 

TIMERx_CIx Ḥ Ȃ 

№ Ӟ ץ ῤ Ḥ ITI0/1/2/3 ҉ Ȃ ץ

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

№  

№ ץ ̂TIMER_CK) 1⌠65536ӊ ᴋ ṿ№ ̆№

PSC_CLK ꜚ Ȃ№ № TIMERx_PSC └̆ ҩ └

‖ ̆ Ȃ № Ҋѿ Ԋᴆ⌠ Ȃ 
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14-55. PSC ṿ0׆ ⌠2 ̆  

 

 

TIMER_CK

CEN

PSC_CLK

CNT_REG

Reload Pulse

Prescaler CNT

Prescaler 
shadow

94 95 96 97 98 99

0 2

0 2

0 1 2 0 1 2 0 1

PSC value

UPG

0 2

0 1 2

 

҉  

̆ ҉ Ȃ 0׆ ҉ ⌠ ꜚⱴ

ṿ̂ ӈ TIMERx_CAR Ҭ̃̆ѿ ⌠ ꜚⱴ ṿ ᴪ̆ 0׆ ҉ ̆

ғ֟ ҉ ԊᴆȂ ̆ (TIMERx_CREP+1) ҉ ᴪ֟ ԊᴆȂ ҉

Ҭ̆TIMERx_CTL0 Ҭ └ᵝDIR 0Ȃ 

TIMERx_SWEVG UPGᵝ 1 Ԋᴆ ̆ ṿᴪ 0̆ ֟

ԊᴆȂ 

TIMERx_CTL0 UPDIS 1̆↕ ԊᴆȂ 

Ԋᴆ ̆ ( ̆ ꜚ ̆ № )

Ȃ 

14-56. ҉ ̆PSC=0/2 14-57. ҉ ̆

TIMERx_CAR ṿ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99 ̆ Ҍ №

Ҋ ҹȂ 
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14-56. ҉ ̆PSC=0/2 

 

 

CEN

PSC_CLK

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

Update event (UPE)

Update interrupt flag (UPIF)

CNT_REG 96

Update event (UPE)

Update interrupt flag (UPIF) Hardware set Software clear

Hardware set

PSC = 0 

PSC = 2 

TIMER_CK

8

PSC_CLK

97 98 99 0 1

 

14-57. ҉ ̆ TIMERx_CAR ṿ 

 

 

TIMER_CK

CEN

PSC_CLK

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

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register
120 99

change CAR Vaule 

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

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register 120 99

change CAR Vaule 

120 99Auto-reload shadow register

...

Hardware set

Hardware set
Software clear

Hardware set

ARSE = 0 

ARSE = 1 
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Ԋᴆ̂ ҉ /Ҋ ̃  

N+1 ҩ ӊ ֟ Ԋᴆ̆ ̆N ҹ

TIMERx_CREP CREPȂ ҉ Ҋ̆ ҉ ⁞Ȃ 

TIMERx_SWEVG UPGᵝ 1 ץ TIMERx_CREP Ҭ CREP ṿ

֟ ѿҩ ԊᴆȂ 

14-58. ҉ Ҋ  

 

 

CEN

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

Underflow

Overflow

TIMERx_CREP  = 0x0 

TIMER_CK

0 1 ŀ 98 99 0 1

UPIF

TIMERx_CREP  = 0x1 

ŀ 98 99 0 1 ŀ 98 99 0 1

UPIF

UPIF

TIMERx_CREP  = 0x2 

PSC_CLK

 

῀ ₮  

L3 ңҩ ԍ ῀ ₮ Ȃ ҩ ѿҩ

̆ ѿҩ ῀ ̆ └ ₮ Ȃ 

Â ῀ ⱳ  

῀ ⱳ ᾛ ѿҩ ̆ ̆ Ȃ ῀ ѿҩ

̆ѿҩ ̆ ѿҩ № Ȃ ῀ ҉₮

̆TIMERx_CHxCV ᴪ ╠ ṿ̆ CHxIFᵝ 1̆ CHxIE=1↕֟

Ҭ Ȃ 
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14-59. ῀  

CI0
D

№̂CH0VAL̃№

TIMER_CK

Q D Q D Q

CI1FE0 

ITS 

CH0MS

CH0IF

CH0IE
CH0_CC_I

TIMERx_CC_INT

ῒז Ҭ  

CH0CAPPSC

&

ԍ
CH0P&CH0NP

CI0FE0

҉ /Ҋ

ITI0

ITI3

ITI1

ITI2

CI0FED

҉ &Ҋ

IS0 

CI0FED

 

῀Ḥ CIx ԍTIMERx_CHxḤ Ȃ ῀Ḥ CIxᾢ TIMER_CKḤ ̆

̆֟ ѿҩ Ḥ Ȃ ̆ ץ ҉

Ҋ Ȃ CHxP ᶏ ҉ Ҋ Ȃ CHxMS̆ ץ ῒז

῀Ḥ ῤ Ḥ ᵬҹ Ḥ Ȃ IC № ̆ᶏ ҩ ῀Ԋᴆ ֟ ѿ

ҩ ԊᴆȂ Ԋᴆ ̆TIMERx_CHxCV Ữ ṿȂ 

Ҋ̔ 

ѿ ̔ ̂TIMERx_CHCTL0 ҬCHxCAPFLT̃̔  

῀Ḥ Ḥ ̆ CHxCAPFLTȂ 

ԋ ̔ ̂TIMERx_CHCTL2 ҬCHxP/CHxNP̃̔  

CHxP/CHxNP ҉ Ҋ Ȃ 

҈ ̔ ̂TIMERx_CHCTL0 ҬCHxMS̃̔  

ѿ CHxMS ῀ ̆ Ḡ ῀

̂CHxMS!=0x0̃̆ ғTIMERx_CHxCV Ҍ Ῥ ΏȂ 

̔Ҭ ᶏ ̂TIMERx_DMAINTEN ҬCHxIE CHxDEÑ̔  

ᶏ Ҭ ̆ ץ Ҭ DMA Ȃ 

ԓ ̔ ᶏ ̂TIMERx_CHCTL2 ҬCHxEN Ȃ̃ 

̔ ῀Ḥ ̆TIMERx_CHxCV ╠ ṿ̆CHxIFҹ 1Ȃ

CHxIFᵝ ҹ1̆↕CHxOFᵝ 1Ȃ TIMERx_DMAINTEN ҬCHxIE

CHxDEN ̆∞ Ҭ DMA ₮Ȃ 

֟ ̔ ᴆ CHxGᵝ̆ᴪ ֟ Ҭ DMA Ȃ 

῀ ⱳ Ӟ TIMERx_CHx ҉Ḥ ‖ Ȃᶛ ̆ѿҩPWM
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⌠CI0Ȃ TIMERx_CHCTL0 ҬCH0MSҹ2’b01̆ 0 Ḥ ҹCI0̆

҉ Ȃ TIMERx_CHCTL0 ҬCH1MSҹ2’b10̆ 1 Ḥ

ҹCI0̆ Ҋ Ȃ ҹ ᵝ ̆ 0 ҉ ᵝȂ

TIMERX_CH0CV PWM ṿ̆TIMERx_CH1CV PWM ṿȂ 

Â ₮ ⱳ  

14-60. ₮ ̂ ԑ ₮ ̆x=0̃  

₮
CHxCV

Counter

₮
₮ └

CHxCOMCTL

CNT>CHxCV

CNT=CHxCV

CNT<CHxCV

₮ԑ Ḡ

└
Dead-Time

₮ᶏ

CHxP,CHxNP

CHxE,CHxNE

OxCPRE 

CH0_O

CH0_ON

 

14-61. ₮  

₮
CH1CV

Counter

₮
₮ └

CH1COMCTL

₮ᶏ

CH1P

CH1E

O1CPRE 

CH1_O

CNT>CH1CV

CNT=CH1CV

CNT<CH1CV

 

14-60. ₮ ̂ ԑ ₮ x̆=0̃ 14-61. ₮ №≢

₮ԅ ₮ Ȃ ₮Ḥ CHx_O/CHx_ONҍOxCPREḤ ̂

₮‰ Ḥ ̃ ῏ Ҋ̔OxCPREḤ ̆CHx_O/CHx_ON ₮ ’ҍ

OxCPREḤ ̆CHxP/CHxNPᵝ CHxE/CHxNEᵝ ῏̂ΐᵣ ’ TIMERx_CHCTL2

Ҭ Ȃ̃ᶛ ̔ 

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

ᶏ ̃ ̔ 

    OxCPRE ₮ ̂ ̃ ̆↕CHx_O ₮ ̂ ̃ ̕ 

    OxCPRE ₮ ̂ᵞ̃ ̆↕CHx_O ₮ ̂ᵞ̃ Ȃ 

2̃ CHxNP=1̂ CHx_ONᵞ ҍ̆OxCPRE ₮ ȁ̃CHxNE=1̂ CHx_ON

₮ᶏ ̃ ̔ 

    OxCPRE ₮ ̂ ̃ ̆↕CHx_ON ₮ ̂ᵞ̃ ̕ 

OxCPRE ₮ ̂ᵞ̃ ̆↕CHx_ON ₮ ̂ ̃ Ȃ 

CH0_O CH0_ON ₮ ̆CH0_O CH0_ON ΐᵣ ₮ ’ ҍTIMERx_CCHP

Ҭ ῏ᵝ̂ROSȁIOSȁPOE DTCFG ᵝ̃ ῏Ȃ 

₮ ⱳ ̆TIMERx ֟ץ ‖̆ῒᵝ ̆ ̆

Ȃ ѿҩ ₮ TIMERx_CHxCV ҍ ṿ ̆ CHxCOMCTL
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̆ ҩ ₮ ץ ̆ ᵞ Ȃ ṿҍ

TIMERx_CHxCV ṿ ̆CHxIFᵝ 1̆ CHxIE = 1↕ᴪ֟ Ҭ ̆

CxCDE=1↕ᴪ֟ DMA Ȃ 

Ҋ̔ 

ѿ ̔ ̔ 

        ̆ № Ȃ 

ԋ ̔ ̔ 

Â CHxCOMSENᵝ ₮ ̕ 

Â CHxCOMCTLᵝ ₮ ̂ / ᵞ / ̃̕ 

Â CHxP/CHxNPᵝ ̕ 

Â CHxENᶏ ₮Ȃ 

҈ ̔ CHxIE/CxCDEᵝ Ҭ /DMA ᶏ Ȃ 

̔ TIMERx_CAR TIMERx_CHxCV ₮ ̔ 

        TIMERx_CHxCV ץ ᵰ Ȃ 

ԓ ̔ CENᵝᶏ Ȃ 

14-62. ҈ ₮ ԅ҈ ₮ ̔ / / ᵞ C̆AR=0x63̆

CHxVAL=0x3Ȃ 

14-62. ҈ ₮  

 

 

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 3’b110̆PWM 1
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CHxCOMCTLҹ3’b111̃̆ TIMERx_CAR TIMERx_CHxCV ṿ̆ ₮

PWM Ȃ 

PWM TIMERx_CAR ṿ‗ ̆ TIMERx_CHxCV ṿ‗ Ȃ

14-63. PWM ԅPWM ₮ Ҭ Ȃ 

PWM0 Ҋ (CHxCOMCTL==3’b110) ̆ TIMERx_CHxCV ṿ ԍ

TIMERx_CAR ṿ̆ ₮ѿ ҹ Ȃ 

PWM0 Ҋ(CHxCOMCTL==3’b110)̆ TIMERx_CHxCV ṿ ԍ0̆ ₮

ѿ ҹ Ȃ 

14-63. PWM  

0

CHxVAL

CAR

PWM  MODE0

PWM  MODE1

Cx OUT

Cx OUT

Interrupt signal

CHxIF

CHxOF

 

₮‰ Ḥ  

14-60. ₮ ̂ ԑ ₮ ̆x=0̃ ̆ TIMERx ԍ ₮

Ҋ̆ ₮Ḥ ӊ╠ᴪ֟ ѿҩҬ Ḥ OxCPREḤ ( x ₮‰ Ḥ )Ȃ

CHxCOMCTLᵝ ץ ӈOxCPREḤ ȂOxCPREḤ ₮ⱳ ̆ ̆

CHxCOMCTL=0x00 Ḡץ ̕ CHxCOMCTL=0x01 ץ OxCPREḤ

ҹ ̕ CHxCOMCTL=0x02 ץ OxCPREḤ ҹᵞ ̕

CHxCOMCTL=0x03̆ ṿ TIMERx_CHxCV ṿ ̆ ץ ₮Ḥ Ȃ 

PWM 0 PWM 1 OxCPRE ѿ ₮ ̆ CHxCOMCTLᵝ ҹ0x06

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

ṿ ῏ ץ ̆OxCPREḤ ῒ Ȃΐᵣ ̆ ᵝȂ 

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

ᴆ ҹ ̆ Ҍᶭ ԍTIMERx_CHxCV ṿ ṿӊ

Ȃ 

CHxCOMCEN=1̆ ETI Ḥ ֟ ETIFPḤ ҹ ̆OxCPRE └



                                                               GD32E23x Ύ 

327 
 

ҹᵞ Ȃ Ҋѿ Ԋᴆ⌠ ̆OxCPREḤ ᴪ ⌠ Ȃ 

₮ԑ PWM 

CHx_O CHx_ON ѿ ԑ ₮ ̆ ңҩḤ Ҍ ȂTIMERx ̆

╠҈ ԑ ₮ Ȃԑ Ḥ CHx_O CHx_ON ѿ ‗ ̔

TIMERx_CHCTL2 Ҭ CHxEN CHxNENᵝ T̆IMERx_CCHP Ҭ POENȁROS

IOSᵝ̆TIMERx_CTL1 Ҭ ISOx ISOxNᵝȂ ₮ TIMERx_CHCTL2

Ҭ CHxP CHxNPᵝ ‗ Ȃ 

14-5. └ ԑ ₮  

ԑ  ₮  

POEN ROS IOS CHxEN CHxNEN CHx_O CHx_ON 

0 0/1 

0 

0 
0 

CHx_O / CHx_ON = LOW 

CHx_O / CHx_ON ₮ (1) 

1 CHx_O/CHx_ON ₮῏ (2)̔ 

ᾢ ₮ ̔CHx_O = CHxP̆CHx_ON = 

CHxNP̃̕ ֟ ̆ ӊ ̔

CHx_O = ISOx̆CHx_ON = ISOxN (3) 

1 

0 

1 

1 x x 

CHx_O/CHx_ON ₮῏ ̔ 

ᾢ ₮ ̔CHx_O = CHxP̆CHx_ON = 

CHxNP̃̕ ֟ ̆ ӊ ̔

CHx_O = ISOx̆CHx_ON = ISOxN 

1 

0 

0/1 

0 

0 
CHx_O/CHx_ON = LOW 

CHx_O/CHx_ON ₮  

1 
CHx_O = LOW 

CHx_O ₮  

CHx_ON=OxCPREξ

(4)CHxNP 

CHx_ON ₮ᶏ  

1 

0 
CHx_O=OxCPREξCHxP 

CHx_O ₮ᶏ  

CHx_ON = LOW 

CHx_ON ₮  

1 
CHx_O=OxCPREξCHxP 

CHx_O ₮ᶏ  

CHx_ON=(!OxCPRE)(5)ξ

CHxNP 

CHx_ON ₮ᶏ  

1 

0 

0 
CHx_O = CHxP 

CHx_O ₮῏  

CHx_ON = CHxNP 

CHx_ON ₮῏  

1 
CHx_O = CHxP 

CHx_O ₮῏  

CHx_O=OxCPREξCHxNP 

CHx_ON ₮ᶏ  

1 

0 
CHx_O=OxCPREξCHxP 

CHx_O ₮ᶏ  

CHx_ON = CHxNP 

CHx_ON ₮῏  

1 
CHx_O=OxCPREξCHxP 

CHx_O ₮ᶏ  

CHx_ON=̂!OxCPRẼξ

CHxNP 

CHx_ON ₮ᶏ  

̔ 

̂1̃ ₮ C̔Hx_O / CHx_ON ₮ҍ ̆ GPIO҉Ҋ └̆
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҉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 ῀  

CHxEN CHxNENҹ1’b1 POEN̆ ῀ ᴪ ᶏ ȂDTCFGᵝ ӈԅ

̆ 0 Ȃ ̆ TIMERx_CCHP Ȃ 

῀̆ Ḡԅ ԑ ң Ḥ Ҍᴪ Ȃ 

PWM0 ̆ x ̂TIMERx = CHxVAL̃̆ OxCPRE Ȃ

14-64. ԑ ₮Ҭ A C̆Hx_OḤ ῤҹᵞ ̆ ⌠

ҹ ̆ CHx_ONḤ ┴ ҹᵞ Ȃ ̆ B ̆ Ῥ

̂TIMERx = CHxVAL̃̆ OxCPREḤ 0̆CHx_OḤ ̆CHx_ON

Ḥ ῤׅ ᵞ ̆ ҹ Ȃ 

ᴪ ѿ֓ Ԋᴆ ̆ᶛ ̔ 

Â ԍ ԍCHx_OḤ C̆Hx_OḤ ѿ ҹ ṿ̂ 14-64. 

ԑ ₮ Ȃ̃ 

Â ԍ ԍCHx_ONḤ ̆CHx_ONḤ ѿ ҹ ṿȂ 

14-64. ԑ ₮ 

0

CHxVAL

CAR

CxOPRE

CHx_O

CHx_ON

Deadtime

Corner case  Deadtime >   pulse width 

CHx_O

CHx_ON

Deadtime

Pulse width

Deadtime

A B

 

Ҭ  

ᶏ Ҭ ̆ ₮CHx_O CHx_ONḤ Ҋᵝץ └̆TIMERx_CCHP

POEN, IOS ROS ᵝ̆TIMERx_CTL1 ISOx ISOxNᵝȂ Ҭ Ԋᴆ ̆
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CHx_O CHx_ON Ḥ ₮Ҍ ҹ ȂҬ ץ Ҭ ῀ ̆Ӟ

ץ HXTAL ԊᴆȂ Ԋᴆ RCUҬ (CKM)֟ Ȃ

TIMERx_CCHP BRKENᵝ 1 ᶏץ Ҭ ⱳ ȂTIMERx_CCHP BRKPᵝ

‗ ԅҬ ῀ Ȃ  

Ҭ P̆OENᵝ ̆ѿ POENᵝҹ0 C̆Hx_O CHx_ON TIMERx_CTL1

Ҭ ISOxᵝ ISOxN ꜚȂ IOS=0̆ ₮ᶏ ̆ ↕ ₮ᶏ ׅ ҹ Ȃ

∆ԑ ₮ ԍ ᵝ ̆ ֟ Ḃץ̆ ѿҩ ꜚ

₮̆ ₮ ISOx ISOxNᵝ Ȃ  

Ҭ ̆TIMERx_INTF BRKIFᵝ 1Ȃ BRKIE=1̆Ҭ ֟ Ȃ 

14-65. Ҭ ῀̂ ̃ ̆ ₮Ḥ ҹ 

OxCPRE

CHx_O

CHx_ON

BRKIN

CHx_O

CHx_ON

CHx_O

CHx_ON

= ISOx

= ISOxN

= ISOx

= ISOxN

CHxEN: 1  CHxNEN: 1

CHxP   : 0  CHxNP  : 0

ISOx = ~ISOxN 

CHxEN: 1  CHxNEN: 0

CHxP: 0    CHxNP   : 0

ISOx = ~ISOxN 

CHxEN: 1  CHxNEN: 0

CHxP  : 0   CHxNP  : 0

ISOx = ISOxN 

 

Һ-׆  

TIMERx Ҋ ̆ ᵝ ̆ Ả Ԋᴆ ̆ ץ

TIMERx_SMCFG Ҭ SMC [2:0] ֓ Ȃ ֓ ῀ ץ

TIMERx_SMCFG Ҭ TRGS [2:0] Ȃ 

׆ .14-6 ᶛ ↓  

    №

 

↓ҽ SMC[2:0]  
TRGS[2:0] 

000: ITI0  
CI0FE0

ITIx̆

№ Ҍ  
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    №

 

3'b100 ( ᵝ

)  

3'b101 ( Ả

) 

3'b110 (Ԋᴆ

) 

001: ITI1 

010: ITI2 

011: ITI3 

100: CI0F_ED 

101: CI0FE0 

110: CI1FE1 

111: Ḡ  

CI1FE1 ̆

CHxP  CHxNP

  

 

CIx̆

CHxCAPFLT

̆№ Ҍ  

 

ᶛ1 ᵝ  

῀҉

̆

 

TRGIS[2:0]=3’b00

0   

ITI0ҹ  

ITI0, 

Ҍ  

 ITI0, 

№ Ҍ

 

14-66. 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]=3’b10

1   

CI0FE0ҹ

 

TI0S=0.̂  ̃

[CH0NP==0, 

CH0P==0]Ҍ .

҉   

ҩᶛ Ҭ

  

14-67. Ả Ҋ └  

  

 

TIMER_CK

CEN

CNT_REG 94 95 96 97 98

CI0

TRGIF

CI0FE0

99
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    №

 

ᶛ3 Ԋᴆ  

῀ ҉

 

TRGIS[2:0]=3’b10

1   

CI0FE0ҹ

. 

TI0S=0.̂ r  ̃

[CH0NP==0,CH0

P==0]  

Ҍ  

ҩᶛ Ҭ

 

14-68. Ԋᴆ Ҋ └  

 

TIMER_CK

CNT_REG 94 95 96 97

TRGIF

CI0FE0

 

 

‖  

‖ ҍ ̆ TIMERx_CTL0 SPMᵝ 1̆↕ᶏ ‖

Ȃ SPM 1̆ Ҋ Ԋᴆ⌠ Ả Ȃҹԅ ⌠ ‖ ̆ ץ

CHxCOMCTL TIMERxҹ PWM Ȃ 

ѿ ‖ Ҋ̆ TIMERx_CTL0 ᶏ ᵝ

CEN=1 ᶏ Ȃ Ḥ ᴆΏ CEN=1 ֟ץ ѿҩ ‖̆ CENᵝѿ

Ḡ ҹ 1 ⌠ Ԋᴆ CENᵝ ᴆΏ 0Ȃ CENᵝ ᴆ 0̆ Ả

ᵬ̆ ṿ Ḡ Ȃ 

‖ Ҋ̆ ᴪ CEN ᵝ 1̆ᶏ Ȃ ̆ ṿ

TIMERx_CHxCV ṿ ᶭ ѿ֓ Ȃҹԅ ⁞ ̆

ץ TIMERx_CHCTL0 CHxCOMFENᵝ 1Ȃ ‖ Ҋ̆ ҉ ֟ ӊ

̆OxCPRE Ḥ └ ҹҍ ̆ᵖ Ҍ

Ȃ ₮ ҹ PWM0 PWM1 ₮ Ҋ CHxCOMFENᵝ ̆

ԍ Ḥ Ȃ 

14-69. ‖ ̆TIMERx_CHxCV = 4 TIMERx_CAR=99ԅѿҩᶛ Ȃ 
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14-69. ‖ ̆TIMERx_CHxCV = 4 TIMERx_CAR=99 

 

 

TIMER_CK
(PSC_CLK)

CEN

CNT_REG 0 1 2 3 4 5 ŀ. 98 99 00

O0CPRE

CI1

Under SPM, counter stop

 

ԑ  

ԑ  

DMA  

DMA DMA Ȃ ңҩ DMA ῏

T̔IMERx_DMACFG TIMERx_DMATBȂ ᶏ DMA ᵝ ѿ̆֓ῤ Ҭ Ԋ

ᴆ ֟ץ DMA Ȃ Ҭ Ԋᴆ T̆IMERxᴪ DMA ȂDMA M2P̂ ᴰ

ҹ׆ῤ ⌠ ̃ ̆PADDR̂ ̃ҹTIMERx_DMATB ̆DMA

ᴪ TIMERx_DMATB Ȃ ҉ T̆IMERx_DMATB ѿҩ ‖̆ ᴪ

TIMERx_DMATB ⌠ѿҩῤ ̆ ҩῤ TIMERx_DMACFG Ҭ

DMATA Ȃ TIMERx_DMACFG DMATCᵝ ṿҹ0̆ 1 ᴰ ̆

1ҩDMA ץ Ȃ TIMERx_DMACFG DMATCᵝ ṿҌҹ1̆ɒ ῒṿ

ҹ3̆ 4 ᴰ ̆ Ῥ 3 DMA Ȃ 3 Ҋ̆DMA

TIMERx_DMATB ᴪ ⌠ DMATA+0x4̆DMATA+0x8̆

DMATA+0xC Ȃ ӊ̆ ѿ DMAῤ Ҭ ̆ ᴪ ̂DMATC+1̃

Ȃ 

Ῥ 1 DMA Ԋᴆ̆TIMERx ᴪ ҉ Ȃ 

 

Cortex®-M23ῤ Ả D̆BG_CTL1 Ҭ TIMERx_HOLD ᵝ 1̆

Ả Ȃ  
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14.4.5. TIMERx (x=14) 

TIMER13 ̔0x4000 2000 

└ 0 (TIMERx_CTL0) 

Ẓ ̔0x00  

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

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

  rw  rw      rw    rw    rw    rw   

 

ᵝ/ᵝ     

31:10 Ḡ  Ḡ ᵝṿ 

9:8 CKDIV[1:0] №   

ᴆ CKDIV̆ (CK_TIMER) ҍ

(DTS)ӊ № Ȃ 

00̔fDTS=fCK_TIMER 

01̔fDTS= fCK_TIMER /2 

10̔fDTS= fCK_TIMER /4 

11̔Ḡ  

7 ARSE ꜚ ᶏ   

0̔ TIMERx_CAR Ȃ 

1̔ᶏ TIMERx_CAR Ȃ 

6:4 Ḡ  Ḡ ᵝṿȂ 

3 SPM ‖  

0̔ ‖ Ȃ Ԋᴆ ̆  

1̔ ‖ ᶏ Ȃ Ҋѿ Ԋᴆ ̆ Ả  

2 UPS  

ᴆ ᵝ̆ Ԋᴆ . 

ҊԊᴆץ0̔ ᴪ֟ Ҭ DMA ̔ 

UPGᵝ 1  

₮/Ҋ   

ᵝ ֟   

1̔Ҋ↓Ԋᴆᴪ֟ Ҭ DMA ̔ 

₮/Ҋ   
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1 UPDIS .  

ᵝ ᶏ Ԋᴆ ֟  

0̔ Ԋᴆᶏ . Ԋᴆ ̆ ῀ ṿ ҊԊᴆץ̆

ᴪ֟ Ԋᴆ̔ 

UPGᵝ 1  

₮/Ҋ   

ᵝ ֟   

1̔ Ԋᴆ .  

̔ ᵝ 1 ŬPGᵝ 1 ᵝ Ҍᴪ֟ Ԋᴆ̆ᵖ

№ ∆  

0 CEN ᶏ  

0̔  

1̔ ᶏ  

ᴆ CENᵝ 1 ̆ ȁ Ả ֜ ᵬȂ  

└ 1 (TIMERx_CTL1) 

Ẓ ̔0x04  

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

Ḡ  ISO1 ISO0N ISO0 Ḡ  MMC[2:0] DMAS CCUC Ḡ  CCSE 

     rw rw rw  rw rw rw  rw 

 

ᵝ/ᵝ    

31:11 Ḡ  Ḡ ᵝṿ 

10 ISO1 1 ₮ 

ISO0ᵝ 

9 ISO0N 0 ԑ ₮ 

0̔ POEN ᵝ̆CH0_ON ᵞ . 

1̔ POEN ᵝ̆CH0_ON  

ᵝ TIMERx_CCHP PROT [1:0]ᵝҹ00 Ṝ ץ . 

8 ISO0 0 ₮ 

0̔ POEN ᵝ̆CH0_O ᵞ  

1̔ POEN ᵝ̆CH0_O  

CH0_ON ѿ̆ҩ CH0_O ₮ Ȃ ᵝ TIMERx_CCHP

PROT [1:0]ᵝҹ00 Ṝ ץ . 
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7 Ḡ  Ḡ ᵝṿ 

6:4 MMC[2:0] Һ └l 

֓ᵝ └TRGOḤ ̆TRGOḤ Һ ׆ ԍ ⱳ   

000̔ ֟ ѿҩ ᵝԊᴆ ̆ ₮ѿҩTRGOḤ ̆ ᵝ ҹ̔ 

        Һ ֟ ѿҩ ᵝԊᴆ 

        TIMERx_SWEVG ҬUPGᵝ 1 

001̔ ֟ ѿҩ ᶏ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ ᶏ ҹ̔ 

        CENᵝ 1 

        Ả Ҋ̆ ῀ 1 

010̔ ֟ ѿҩ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ UPDIS

UPSᵝ‗  

011̔ 0 ѿ ѿ ⱳ ̆Һ └ ֟ ѿҩTRGO ‖ 

100̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ O0CPRE 

101̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ O1CPRE 

110̔Ḡ  

111̔Ḡ  

3 DMAS DMA  

0̔ / Ԋᴆ ̆ x DMA  . 

1̔ Ԋᴆ ̆ x DMA   

2 CCUC └ └ 

└ ̂CHxEN, CHxNEN CHxCOMCTLᵝ̃ᶏ (CCSE=1)̆

֓ └ Ҋ̔ 

0̔CMTGᵝ 1   

1̔ CMTGᵝ 1 ⌠TRIGI҉ ̆   

ԑ ₮ ̆ ᵝ Ȃ  

1 Ḡ   Ḡ ᵝṿ. 

0 CCSE └ ᶏ  

0̔ CHxEN, CHxNEN CHxCOMCTLᵝ . 

1̔ CHxEN, CHxNEN CHxCOMCTLᵝᶏ . 

֓ᵝ Ώ῀ԅ̆ Ԋᴆ⌠ ֓ᵝ   

ԑ ₮ ̆ ᵝ  

׆  (TIMERx_SMCFG) 

Ẓ ̔0x08  

ᵝṿ: 0x0000 0000  

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

 rw rw  rw 

 

ᵝ/ᵝ    

31:8 Ḡ   Ḡ ᵝṿȂ 

7 MSM Һ-׆   

ᵝ Ȃ TRIGI TRGŎ

ѿ ̆TRGO Ạ ꜚԊᴆȂ 

0̔Һ׆ Ȃ 

1̔Һ׆ ᶏ Ȃ 

6:4 TRGS[2:0]   

ᵝ ѿҩḤ ᵬҹ ῀ Ȃ 

000: ITI0 

001: ITI1 

010: ITI2 

011: ITI3  

100: CI0F_ED 

101: CI0FE0 

110: CI1FE1 

111̔Ḡ  

׆ ᶏ ֓ᵝҌ Ȃ 

3 Ḡ   Ḡ ᵝṿ 

2:0 SMC[2:0] ׆ └ 

000̔῏ ׆ . CEN=1̆↕ № ῤ ꜚȂ 

001̔Ḡ Ȃ 

010̔Ḡ Ȃ 

011̔Ḡ Ȃ 

100̔ ᵝ Ȃ Ҭ ῀ ҉ ∆ ̆ ғ֟ ԊᴆȂ 

101̔ Ả Ȃ ῀ҹ ̆ Ȃѿ ῀ ҹᵞ̆↕

Ả Ȃ 

110̔Ԋᴆ Ȃ ῀ ҉ ꜚȂ 

111̔ 0Ȃ Ҭ ῀ ҉ ꜚ Ȃ 

ԍ CI0F_ED ѿҩ ‖ ̆ Ả Ḥ ̆ ̆ץ

CI0F_ED ᵬ ῀ ̆ Ả Ȃ 

DMA Ҭ ᶏ  (TIMERx_DMAINTEN) 

Ẓ ̔0x0C  

ᵝṿ̔0x0000 0000 

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

Ḡ  

 

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

Ḡ  TRGDEN CMTDEN Ḡ  CH1DEN CH0DEN UPDEN BRKIE TRGIE CMTIE Ḡ  CH1IE CH0IE UPIE 

 rw rw   rw rw rw rw rw rw   rw rw rw 

 

ᵝ/ᵝ     

31:15 Ḡ  Ḡ ᵝṿ. 

14 TRGDEN DMA ᶏ  

0̔ DMA  

1̔ᶏ DMA  

13 CMTDEN DMA ᶏ  

0̔ DMA  

1̔ᶏ DMA  

12:11 Ḡ  Ḡ ᵝṿ. 

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  

4:3 Ḡ  Ḡ ᵝṿ. 

2 CH1IE 1 / Ҭ ᶏ  

0̔ 1Ҭ  
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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 

(32ᵝ)  

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

Ḡ  

 

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

Ḡ  CH1OF CH0OF Ḡ . BRKIF TRGIF CMTIF Ḡ . CH1IF CH0IF UPIF 

 rc_w0 rc_w0  rc_w0 rc_w0 rc_w0  rc_w0 rc_w0 rc_w0 

 

ᵝ/ᵝ     

31:11 Ḡ  Ḡ ᵝṿ. 

10 CH1OF 1 ₮  

CH0OF  

9 CH0OF 0 ₮  

0 ҹ ῀ ̆ CH0IF ᵝ 1 ̆ ԊᴆῬ ̆

ᵝ ץ ᴆ 1Ȃ ᵝ ᴆ 0. 

0̔ ₮Ҭ  

1̔ ԅ ₮Ҭ  

8 Ḡ  Ḡ ᵝṿ. 

7 BRKIF Ҭ Ҭ ᵝ 

Ҭ ῀ ̆ ᴆ ᵝ ‘1’Ȃ 

Ҭ ῀ ̆↕ ᵝ ᴆ ‘0’Ȃ 

0̔ Ҭ Ԋᴆ֟  

1̔Ҭ ῀҉ ⌠  

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 CMTIF Ҭ  

Ԋᴆ ᵝ ᴆ 1̆ ᵝ ᴆ 0Ȃ 

0̔ Ҭ  

1̔ Ҭ  

4:3 Ḡ  Ḡ ᵝṿ. 

2 CH1IF 1 / Ҭ  

CH0IF  

1 CH0IF 0 / Ҭ  

ᴆ 1 ᴆ 0Ȃ 0 ῀ Ҋ ̆ Ԋᴆ ᵝ

1̕ 0 ₮ Ҋ ̆ ᵝ ѿҩ Ԋᴆ 1Ȃ 

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 

(32ᵝ)  

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

Ḡ  

 

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

Ḡ  BRKG TRGG CMTG Ḡ  CH1G CH0G UPG 

 w w w   w w w 

 

ᵝ/ᵝ     

31:8 Ḡ  Ḡ ᵝṿ. 

7 BRKG ֟ Ҭ Ԋᴆ 

ᵝ ᴆ 1̆ ԍ֟ ѿҩҬ Ԋᴆ̆ ᴆ ꜚ 0Ȃ ᵝ 1 ̆POEN

ᵝ 0ғBRKIFᵝ 1̆ Ҭ DMĂ↕֟ Ҭ DMAᴰ

Ȃ 

0̔Ҍ֟ Ҭ Ԋᴆ 

1̔֟ Ҭ Ԋᴆ 
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6 TRGG Ԋᴆ֟  

ᵝ ᴆ 1̆ ᴆ ꜚ 0. ᵝ 1̆TIMERx_INTF TRGIF

ᵝ 1̆ Ҭ DMĂ↕֟ Ҭ DMAᴰ Ȃ 

0̔ Ԋᴆ֟  

1̔֟ Ԋᴆ 

5 CMTG Ԋᴆ  

ᵝ ᴆ 1̆ ᴆ ꜚ 0. ᵝ 1̆ / └  (CHxEN, 

CHxNEN CHxCOMCTL) ԑ ₮ ̂ TIMERx_CTL1ҬCCSEṿ̃Ȃ  

0̔Ҍ֟ └ Ԋᴆ 

1̔֟ └ Ԋᴆ 

4:3 Ḡ  Ḡ ᵝṿ. 

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 ҹ1̆↕CH0OF ᵝ 1Ȃ 

0̔Ҍ֟ 0 Ԋᴆ 

1̔ 0 Ԋᴆ 

0 UPG Ԋᴆ֟  

ᵝ ᴆ 1̆ ᴆ ꜚ 0Ȃ ᵝ 1̆ ԅҬ ҉

̆ 0Ȃ ↕( Ҋ ) ῀ ꜚ ṿ̆ №

Ȃ 

0̔ Ԋᴆ֟  

1̔֟ Ԋᴆ 

└ 0 (TIMERx_CHCTL0) 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

Ḡ  CH1COMCTL[2:0] 
CH1COM

SEN 

CH1COM

FEN CH1MS[1:0] 

Ḡ  CH0COMCTL[2:0] 
CH0COM

SEN 

CH0COM

FEN CH0MS[1:0] 

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

rw rw rw rw rw rw 
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₮ ̔ 

ᵝ/ᵝ    

31:15 Ḡ  Ḡ ᵝṿ. 

14:12 CH1COMCTL[2:0] 1 ₮   

CH0COMCTL  

11 CH1COMSEN 1 ₮ ᶏ  

CH0COMSEN  

10 CH1COMFEN 1 ₮ ᶏ  

CH0COMFEN  

9:8 CH1MS[1:0] 1  

֓ᵝ ӈԅ ῀Ḥ Ȃ ῏ (TIMERx_CHCTL2

CH1ENᵝ 0) ֓ᵝ  ΏȂץ

00̔ 1 ҹ ₮ 

01̔ 1 ҹ ῀̆IS1 CI1FE1҉ 

10̔ 1 ҹ ῀̆IS1 CI0FE1҉ 

11̔ 1 ҹ ῀̆IS1 ITS҉  

̔ CH1MS[1:0]=11 ̆ TRGSᵝ̂ ᵝԍTIMERx_SMCFG ̃

ῤ ῀Ȃ 

7 Ḡ  Ḡ ᵝṿȂ 

6:4 CH0COMCTL[2:0] 0 ₮   

ᵝ ӈԅ ₮‰ Ḥ O0CPRE ₮ ̆ O0CPRE‗ ԅ CH0_Oȁ

CH0_ON ṿȂ ̆O0CPRE ̆ CH0_OȁCH0_ON

‗ԍ CH0PȁCH0NPᵝȂ 

000̔ Ȃ ₮ TIMERx_CH0CV ҍ TIMERx_CNT

O0CPREҌ ᵬ  

001̔ ҹ Ȃ ṿҍ / ṿ TIMERx_CH0CV ̆

└ O0CPREҹ Ȃ 

010̔ ҹᵞȂ ṿҍ / ṿ TIMERx_CH0CV ̆

└ O0CPREҹᵞȂ 

011̔ Ȃ ṿҍ / ṿ TIMERx_CH0CV ̆

└ O0CPRE Ȃ 

100̔ └ҹᵞȂ └ O0CPREҹᵞ  

101̔ └ҹ Ȃ └ O0CPREҹ  

110 P̔WM 0Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH0CV Ŏ0CPRE

ҹ ̆ ↕ҹᵞ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH0CV ̆

O0CPRE ҹᵞ ̆ ↕ҹ Ȃ 

111 P̔WM 1Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH0CV Ŏ0CPRE

ҹᵞ ̆ ↕ҹ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH0CV ̆

O0CPREҹ ̆ ↕ҹᵞ Ȃ 

PWM Ҋ̆ ₮ ׆ ҹ PWM
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̆O0CPRE Ȃ 

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

Ȃ 

3 CH0COMSEN 0 ₮ ᶏ  

ᵝ 1̆TIMERx_CH0CV ᶏ ̆

Ԋᴆ ᴪ Ȃ  

0̔ 0 ₮/  

1̔ᶏ 0 ₮/  

ֽ ‖ Ҋ(SPM =1)̆ ץ ’Ҋᶏ PWM  

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

2 CH0COMFEN 0 ₮ ᶏ  

ᵝҹ 1 ̆ ҹ PWM0 PWM1 ᴪ̆ⱴ / ₮

῀Ԋᴆ Ȃ ₮ ῀Ḥ ᵬҹѿҩ ̆

CH0_O ҹ ҍ ῏Ȃ 

0̔ 0 ₮ .  

1̔ᶏ 0 ₮ Ȃ 

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

֓ᵝ ӈԅ ᵬ ῀Ḥ Ȃ ῏

(TIMERx_CHCTL2 CH0ENᵝ 0) ֓ᵝ ΏȂ 

00̔ 0 ҹ ₮ 

01̔ 0 ҹ ῀̆IS0 CI0FE0҉ 

10̔ 0 ҹ ῀̆IS0 CI1FE0҉ 

11̔ 0 ҹ ῀̆IS0 ITS҉. 

̔ CH0MS[1:0]=11 ̆ TRGSᵝ̂ ᵝԍTIMERx_SMCFG ̃

ῤ ῀Ȃ 

῀ ̔ 

ᵝ/ᵝ    

31:15 Ḡ  Ḡ ᵝṿ. 

15:12 CH1CAPFLT[3:0] 1 ῀ └ 

CH0CAPFLT  

11:10 CH1CAPPSC[1:0] 1 ῀ №  

CH0CAPPSC  

9:8 CH1MS[1:0] 1  

ҍ ₮  

7:4 CH0CAPFLT[3:0] 0 ῀ └ 

CI0 ῀Ḥ ץ ̆ ᵝ Ȃ 

̔ fSAMP CI0 ῀Ḥ ̆ Ḥ

Ȃ ⌠ ᵝ ̆ ҹ Ȃ 
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Ҋ̔  

CH0CAPFLT [3:0]  fSAMP 

4’b0000  

4’b0001 2 

fCK_TIMER 4’b0010 4 

4’b0011 8 

4’b0100 6 
fDTS/2 

4’b0101 8 

4’b0110 6 
fDTS/4 

4’b0111 8 

4’b1000 6 
fDTS/8 

4’b1001 8 

4’b1010 5 

fDTS/16 4’b1011 6 

4’b1100 8 

4’b1101 5 

fDTS/32 4’b1110 6 

4’b1111 8 
 

3:2 CH0CAPPSC[1:0] 0 ῀ №  

2ᵝ ӈԅ 0 ῀ № Ȃ TIMERx_CHCTL2 Ҭ CH0EN 

=0 ̆↕ № ᵝȂ 

00̔ № ̆ ῀ ҉ ⌠ ѿҩ ѿ  

01̔ 2ҩԊᴆ ѿ  

10̔ 4ҩԊᴆ ѿ  

11̔ 8ҩԊᴆ ѿ  

1:0 CH0MS[1:0] 0  

ҍ ₮  

└ 2 (TIMERx_CHCTL2) 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

Ḡ . CH1NP Ḡ  CH1P CH1EN CH0NP CH0NEN CH0P CH0EN 

       rw rw rw rw rw rw rw rw 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿ 
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7 CH1NP 1ԑ ₮  

CH0NP  

6 Ḡ  Ḡ ᵝṿ 

5 CH1P 1  

CH0P  

4 CH1EN 1ᶏ  

CH0EN  

3 CH0NP 0ԑ ₮  

0 ҹ ₮ ̆ ᵝ ӈԅԑ ₮Ḥ Ȃ 

0̔ 0ԑ ₮ ҹ  

1̔ 0ԑ ₮ᵞ ҹ  

0 ҹ ῀ ̆ ᵝ CH0P ᶏ ̆ᵬҹ ῀Ḥ CI0

└Ḥ Ȃ  

TIMERx_CCHP PROT [1:0]=11 10 ᵝҌ Ȃ 

2 CH0NEN 0ԑ ₮ᶏ  

0 ҹ ₮ ̆ ᵝ 1ᶏ 0 ԑ ₮Ȃ 

0̔ 0ԑ ₮ 

1̔ᶏ 0ԑ ₮ 

1 CH0P 0  

0 ҹ ₮ ̆ ᵝ ӈԅ ₮Ḥ Ȃ 

0̔ 0 ҹ  

1̔ 0ᵞ ҹ  

0 ҹ ῀ ̆ ᵝ ӈԅCI0Ḥ  

[CH0NP, CH0P] CI0FE0 CI1FE0  

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

̆ ғCIxFE0Ҍᴪ Ȃ 

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

̆ ғCIxFE0ᴪ Ȃ 

[CH0NP==1, CH0P==0]̔Ḡ Ȃ  

[CH0NP==1, CH0P==1]̔Ḡ 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 

(32ᵝ)  

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

Ḡ  

 

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

CNT[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ. 

15:0 CNT[15:0] ֓ᵝ ╠ ṿȂΏ ᵬ ṿȂ 

№  (TIMERx_PSC) 

Ẓ ̔ 0x28 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

PSC[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ. 

15:0 PSC[15:0] № ṿ 

ԍ TIMER_CK ̆(PSC+1)ץ Ԋᴆ֟ P̆SC ṿ

῀⌠ Ȃ 

ꜚ  (TIMERx_CAR) 

Ẓ ̔0x2C 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

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

CARL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ. 

15:0 CARL[15:0] ꜚ ṿ 

֓ᵝ ӈԅ ꜚ ṿȂ 

̔ ҹ ῀ ̆ ѿҩ ԍ

ṿ 0ṿ(ᶛ 0xFFFF)Ȃ 

 (TIMERx_CREP) 

Ẓ ̔0x30 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

Ḡ  CREP[7:0] 

 rw 

 

ᵝ/ᵝ     

31:8 Ḡ  Ḡ ᵝṿ. 

7:0 CREP[7:0] ṿ 

֓ᵝ ӈԅ Ԋᴆ ֟ Ȃ ṿ⁞ҹ0 ֟ ԊᴆȂ

Ӟᴪ ֓ᵝ (╠ ᶏ )Ȃ 

0 /  (TIMERx_CH0CV) 

Ẓ ̔0x34 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

CH0VAL[15:0] 

rw 
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ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ. 

15:0 CH0VAL[15:0] 0 ṿ 

0 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

0 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

1 /  (TIMERx_CH1CV) 

Ẓ ̔0x38 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

CH1VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ. 

15:0 CH1VAL[15:0] 1 ṿ 

1 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

1 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

ԑ Ḡ  (TIMERx_CCHP) 

Ẓ ̔0x44 

ᵝṿ: 0x0000 0000 

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

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

rw rw rw rw rw rw rw rw 
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ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15 POEN ₮ᶏ  

ᵝ Ҋץ 1̔ 

–Ώ 1 ᵝ 

– OAEN=1̆↕ Ҋѿ Ԋᴆ 1. 

ᵝ Ҋץ 0̔ 

–Ώ 0 0 

– Ҭ ῀̂ ̃ 

ѿҩ ҹ ₮ ̆ ԅ ᶏ ᵝ̂TIMERx_CHCTL2

CHxEN, CHxNENᵝ̃̆↕ CHx_O CHx_ON ₮Ȃ 

0̔ ₮Ȃ 

1̔ᶏ ₮Ȃ 

14 OAEN ꜚ ₮ᶏ  

0̔POENᵝ ᶏ ᴆ 1Ȃ 

1̔ Ҭ ῀ ̆Ҋѿ Ԋᴆ ̆POENᵝ ᴪ 1Ȃ 

ᵝ TIMERx_CCHP PROT [1:0] =00 ḱ Ȃ 

13 BRKP Ҭ  

ᵝ ӈԅҬ ῀Ḥ BKIN Ȃ 

0̔Ҭ ῀ᵞ Ȃ 

1̔Ҭ ῀ Ȃ 

12 BRKEN Ҭ ᶏ  

ᵝ 1ᶏ Ҭ Ԋᴆ CCS Ԋᴆ ῀Ȃ 

0̔ Ҭ ῀Ȃ 

1̔ᶏ Ҭ ῀Ȃ 

ᵝ TIMERx_CCHP PROT [1:0] =00 ḱ Ȃ 

11 ROS Ҋ“῏ ”ᶏ  

POENᵝ 1̂ ̃̆ ᵝ ץ 1 ᶏ ( ԑ ₮ғ

ҹ ₮ ) ₮ľ῏ ĿȂ 14-5. └ ԑ ₮ Ȃ 

0̔ ₮ľ῏ Ŀ Ȃ CHxEN CHxNEN ᵝ ̆ ҹ ₮

ľ ĿȂ 

1̔ ₮ľ῏ Ŀᶏ Ȃ CHxEN CHxNEN ᵝ ̆ ҹ ₮

ľ῏ ĿȂ 

ᵝ TIMERx_CCHP PROT [1:0]=10 11 Ҍ Ȃ 

10 IOS Ҋ“῏ ”ᶏ  

POENᵝ 0̂ ̃̆ ᵝ ץ 1 ᶏ ( ԑ ₮ғ

ҹ ₮ ) ₮ľ῏ ĿȂ 14-5. └ ԑ ₮ Ȃ 

0̔ ₮ľ῏ Ŀ Ȃ CHxEN CHxNEN ᵝ ̆ ҹ ₮

ľ ĿȂ 

1̔ ₮ľ῏ Ŀᶏ ȂҌ CHxEN CHxNENᵝ ṿ̆ ҹ ₮ľ῏

ĿȂ 
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ᵝ TIMERx_CCHP PROT [1:0]=10 11 Ҍ Ȃ 

9:8 PROT[1:0] ԑ Ḡ └ 

ңᵝ ӈԅ ΏḠ Ȃ 

00̔ Ḡ Ȃ ΏḠ Ȃ 

01̔PROT 0ȂTIMERx_CTL1 Ҭ ISOx/ISOxN ᵝ̆TIMERx_CCHP 

Ҭ BRKEN/BRKP/OAEN/DTCFG ᵝΏḠ Ȃ 

10 P̔ROT 1Ȃ ԅ PROT 0Ҋ ΏḠ ̆ TIMERx_CHCTL2

Ҭ CHxP/CHxNP ᵝ̂ ҹ ₮ ̃̆TIMERx_CCHP 

Ҭ ROS/IOS ᵝȂ 

11 P̔ROT 2.Ȃ ԅ PROT 1Ҋ ΏḠ ̆ TIMERx_CHCTL0 

Ҭ CHxCOMCTL/ CHxCOMSENᵝ̂ ῏ ҹ ₮ ̃ΏḠ Ȃ 

ᵝ ңᵝ Ώѿ ̆ѿ TIMERx_CCHP Ώ῀̆ ңᵝ Ώ

Ḡ Ȃ 

7:0 DTCFG[7:0] └ 

֓ᵝ ӈԅ ῀ԑ ₮ӊ ȂDTCFG ṿ ῏

Ҋ̔ 

DTCFG [7:5] =3’b0xx̔DTvalue =DTCFG [7:0]x tDT, tDT=tDTS. 

DTCFG [7:5] =3’b 10x̔DTvalue = ̂64+DTCFG [5:0]̃xtDT, tDT =tDTS*2. 

DTCFG [7:5] =3’b 110̔DTvalue = ̂32+DTCFG [4:0]̃xtDT, tDT=tDTS*8. 

DTCFG [7:5] =3’b 111̔DTvalue = ̂32+DTCFG [4:0]̃xtDT, tDT =tDTS*16. 

ᵝ TIMERx_CCHP PROT [1:0]=00 ḱ Ȃ 

DMA  (TIMERx_DMACFG) 

Ẓ ̔0x48 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

Ḡ  DMATC[4:0] Ḡ  DMATA [4:0] 

 rw  rw 

 

ᵝ/ᵝ     

31:13 Ḡ  Ḡ ᵝṿ. 

12:8 DMATC [4:0] DMAᴰ  

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

+1). DMATC [4:0] 5 ׆’b0_0000 ⌠ 5’b1_0001. 

7:5 Ḡ  Ḡ ᵝṿ 



                                                               GD32E23x Ύ 

350 
 

4:0 DMATA [4:0] DMAᴰ  

ᵝ ӈԅ DMA TIMERx_DMATB ѿҩ Ȃ

TIMERx_DMATB ѿ ̆ ᵝ Ȃ ԋ

TIMERx_DMATB ̆ +0x4Ȃ 

DMA ‖  (TIMERx_DMATB) 

Ẓ ̔0x4C 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

DMATB[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ. 

15:0 DMATB [15:0] DMA ‖ 

ҩ Ώ̆̂ +ᴰ *4̃ ῤ ᴪ  

ᴰ ᴆ ̆ ҹ 0⌠ DMATCȂ 

 

 (TIMERx_CFG) 

Ẓ ̔0xFC 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

Ḡ  CHVSEL OUTSEL 

              rw rw 

 

ᵝ/ᵝ     

31:2 Ḡ  Ḡ ᵝṿ 

1 CHVSEL Ώ ᵝ 

ᵝ ᴆΏ1 0Ȃ 
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1̔ Ώ῀ ṿҍ ╠ṿ ̆Ώ῀ ᵬ  

0̔  

0 OUTSEL ₮ṿ ᵝ 

ᵝ ᴆΏ1 0Ȃ 

1̔ POENᵝҍIOSᵝ ҹ0̆↕ ₮  

0̔  
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14.5. L4̂TIMERx,x=15,16̃ 

 ׃ .14.5.1

L4̂ TIMER15/16̃ ̆ ῀ ₮ Ȃ ֟ץ PWMḤ

└ Ȃ L4 ѿҩ16ᵝ Ȃ 

L4 ̆ ץ ̆ῒ Ԋᴆ ץ ꜚῒז  

L4 ԅѿҩ ῀ ̆ └Ȃ 

14.5.2. Һ  

Â ̔1̕ 

Â ̔16ᵝ̕ 

Â ̔ῤ ̕ 

Â ̔ ҉ ̕ 

Â № ̔16ᵝ̆ ץ ̕ 

Â ҩ ̔ ῀ ̆ ₮ ̆ PWM ̆ ‖ ̕ 

Â ̕ 

Â ꜚ ⱳ ̕ 

Â ⱳ ̕ 

Â Ҭ ῀ⱳ ̕ 

Â Ҭ ₮ DMA ̔ Ԋᴆ̆ / Ԋᴆ̆ Ԋᴆ Ҭ Ԋᴆ̕ 

14.5.3.  

14-70. L4 ᶫԅ L4 ῤ Ȃ 



                                                               GD32E23x Ύ 

353 
 

14-70. L4  

῀
&

&
№

└

TIMERx_CHxCV

/ Ҭ

Ҭ └

CK_TIMER

CH0_IN

CAR

Repeater 

₮

ȁPWM ῒז

Ҋ ₮Ḥ ̆ ∆
ȁԑ ȁ ᴆ

₮ȁ ῀ȁҬ ῀ȁ

₮ └
BRKEN

BRKIN

CKM 

clock monitor

CH0_O

CH0_ON

DMA └

DMA REQ/ACK

TIMERx_CH0

TIMERx_UP

ŀŀ.

cap/com

req en/direct  req set 

№

PSC_CLK
TIMER_CK

Interrupt

break

update

 

14.5.4. ⱳ  

 

L4 ῤ CK_TIMER ꜚ. 

Â ῤ ̂ ⌠RCU CK_TIMER̃ 

L4 ѿҩ ̔ῤ Ȃ ꜚ № ῤ

CK_TIMERȂ CEN ᵝ C̆K_TIMER № ̂ № ṿ TIMERx_PSC ̃

֟ PSC_CLKȂ 

ꜚ № TIMER_CK ԍ ԍRCU CK_TIMER 
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14-71. ῤ № ҹ1 ̆  

 

 

CK_TIMER

CEN

PSC_CLK = TIMER_CK

CNT_REG

Reload Pulse

17 18 19 20 21 22

update event 
generate(UPG)

23 00 01 02 03 04 05 06 07

Update event (UPE)

 

№  

№ ץ ̂TIMER_CK) 1⌠65536ӊ ᴋ ṿ№ ̆№

PSC_CLK ꜚ Ȃ№ № TIMERx_PSC └̆ ҩ └

‖ ̆ Ȃ № Ҋѿ Ԋᴆ⌠ Ȃ 

14-72. 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_CAR Ҭ̃̆ѿ ⌠ ꜚⱴ ṿ ᴪ̆ 0׆ ҉ ̆

ғ֟ ҉ ԊᴆȂ ̆ (TIMERx_CREP+1) ҉ ᴪ֟ ԊᴆȂ ҉

Ҭ̆TIMERx_CTL0 Ҭ └ᵝDIR 0Ȃ 

TIMERx_SWEVG UPGᵝ 1 Ԋᴆ ̆ ṿᴪ 0̆ ֟

ԊᴆȂ 

TIMERx_CTL0 UPDIS 1̆↕ ԊᴆȂ 

Ԋᴆ ̆ ( ̆ ꜚ ̆ № )

Ȃ 

14-73. ҉ ̆PSC=0/2₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99 ̆

Ҍ № Ҋ ҹȂ 

14-73. ҉ ̆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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14-74. ҉ ̆ TIMERx_CAR ṿ 

 

 

TIMER_CK

CEN

PSC_CLK

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

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register
120 99

change CAR Vaule 

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

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register 120 99

change CAR Vaule 

120 99Auto-reload shadow register

...

Hardware set

Hardware set
Software clear

Hardware set

ARSE = 0 

ARSE = 1 

 

Ԋᴆ̂ ҉ /Ҋ ̃  

N+1 ҩ ӊ ֟ Ԋᴆ̆ ̆N ҹ

TIMERx_CREP CREPȂ ҉ Ҋ̆ ҉ ⁞Ȃ 

TIMERx_SWEVG UPGᵝ 1 ץ TIMERx_CREP Ҭ CREP ṿ

֟ ѿҩ ԊᴆȂ 
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14-75. ҉ Ҋ  

 

 

CEN

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

Underflow

Overflow

TIMERx_CREP  = 0x0 

TIMER_CK

0 1 ŀ 98 99 0 1

UPIF

TIMERx_CREP  = 0x1 

ŀ 98 99 0 1 ŀ 98 99 0 1

UPIF

UPIF

TIMERx_CREP  = 0x2 

PSC_CLK

 

῀ ₮  

L4 ѿҩ ԍ ῀ ₮ Ȃ ҩ ѿҩ

̆ ѿҩ ῀ ̆ └ ₮ Ȃ 

Â ῀ ⱳ  

῀ ⱳ ᾛ ѿҩ ̆ ̆ Ȃ ῀ ѿҩ ̆ѿ

ҩ ̆ ѿҩ № Ȃ ῀ ҉₮ ̆

TIMERx_CHxCV ᴪ ╠ ṿ̆ CHxIFᵝ 1̆ CHxIE=1↕֟

Ҭ Ȃ 
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14-76. ῀  

CI0
D

№̂CH0VAL̃№

TIMER_CK

Q D Q D Q

CI1FE0 

ITS 

CH0MS

CH0IF

CH0IE
CH0_CC_I

TIMERx_CC_INT

ῒז Ҭ  

CH0CAPPSC

&

ԍ
CH0P&CH0NP

CI0FE0

҉ /Ҋ

ITI0

ITI3

ITI1

ITI2

CI0FED

҉ &Ҋ

IS0 

CI0FED

 

῀Ḥ CIx ԍTIMERx_CHxḤ Ȃ ῀Ḥ CIxᾢ TIMER_CKḤ ̆

̆֟ ѿҩ Ḥ Ȃ ̆ ץ ҉

Ҋ Ȃ CHxP ᶏ ҉ Ҋ Ȃ CHxMS̆ ץ ῒז

῀Ḥ ῤ Ḥ ᵬҹ Ḥ Ȃ IC № ̆ᶏ ҩ ῀Ԋᴆ ֟ ѿ

ҩ ԊᴆȂ Ԋᴆ ̆TIMERx_CHxCV Ữ ṿȂ 

Ҋ̔ 

ѿ ̔ ̂TIMERx_CHCTL0 ҬCHxCAPFLT̃̔  

῀Ḥ Ḥ ̆ CHxCAPFLTȂ 

ԋ ̔ ̂TIMERx_CHCTL2 ҬCHxP/CHxNP̃̔  

CHxP/CHxNP ҉ Ҋ Ȃ 

҈ ̔ ̂TIMERx_CHCTL0 ҬCHxMS̃̔  

ѿ CHxMS ῀ ̆ Ḡ ῀

̂CHxMS!=0x0̃̆ ғTIMERx_CHxCV Ҍ Ῥ ΏȂ 

̔Ҭ ᶏ ̂TIMERx_DMAINTEN ҬCHxIE CHxDEÑ̔  

ᶏ Ҭ ̆ ץ Ҭ DMA Ȃ 

ԓ ̔ ᶏ ̂TIMERx_CHCTL2 ҬCHxEN Ȃ̃ 

̔ ῀Ḥ ̆TIMERx_CHxCV ╠ ṿ̆CHxIFҹ 1Ȃ

CHxIFᵝ ҹ1̆↕CHxOFᵝ 1Ȃ TIMERx_DMAINTEN ҬCHxIE

CHxDEN ̆∞ Ҭ DMA ₮Ȃ 

֟ ̔ ᴆ CHxGᵝ̆ᴪ ֟ Ҭ DMA Ȃ 

῀ Ӟ TIMERx_CHx ҉Ḥ ‖ Ȃᶛ ̆ѿҩPWM
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⌠CI0Ȃ TIMERx_CHCTL0 ҬCH0MSҹ2’b01̆ 0 Ḥ ҹCI0̆

҉ ȂȂTIMERX_CH0CV PWM ṿȂ 

Â ₮ ⱳ  

14-77. ₮ ̂ ԑ ₮ ̆x=0̃  

₮
CHxCV

Counter

₮
₮ └

CHxCOMCTL

CNT>CHxCV

CNT=CHxCV

CNT<CHxCV

₮ԑ Ḡ

└
Dead-Time

₮ᶏ

CHxP,CHxNP

CHxE,CHxNE

OxCPRE 

CH0_O

CH0_ON

 

14-77. ₮ ̂ ԑ ₮ ̆x=0̃ ₮ԅ ₮ Ȃ

₮Ḥ CHx_O/CHx_ONҍOxCPREḤ ̂ ₮‰ Ḥ ̃ ῏ Ҋ̔

OxCPREḤ ̆CHx_O/CHx_ON ₮ ’ҍOxCPREḤ ̆CHxP/CHxNPᵝ

CHxE/CHxNEᵝ ῏̂ΐᵣ ’ TIMERx_CHCTL2 Ҭ Ȃ̃ᶛ ̔ 

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

ᶏ ̃ ̔ 

    OxCPRE ₮ ̂ ̃ ̆↕CHx_O ₮ ̂ ̃ ̕ 

    OxCPRE ₮ ̂ᵞ̃ ̆↕CHx_O ₮ ̂ᵞ̃ Ȃ 

2̃ CHxNP=1̂ CHx_ONᵞ ҍ̆OxCPRE ₮ ȁ̃CHxNE=1̂ CHx_ON

₮ᶏ ̃ ̔ 

    OxCPRE ₮ ̂ ̃ ̆↕CHx_ON ₮ ̂ᵞ̃ ̕ 

OxCPRE ₮ ̂ᵞ̃ ̆↕CHx_ON ₮ ̂ ̃ Ȃ 

CH0_O CH0_ON ₮ ̆CH0_O CH0_ON ΐᵣ ₮ ’ ҍTIMERx_CCHP

Ҭ ῏ᵝ̂ROSȁIOSȁPOE DTCFG ᵝ̃ ῏Ȃ 

₮ T̆IMERx ֟ץ ‖ ῒ̆ᵝ ̆ ̆ Ȃ

ѿҩ ₮ TIMERx_CHxCV ҍ ṿ ̆ CHxCOMCTL ̆

ҩ ₮ ץ ̆ ᵞ Ȃ ṿҍTIMERx_CHxCV

ṿ C̆HxIFᵝ 1̆ CHxIE = 1↕ᴪ֟ Ҭ ̆ CxCDE=1↕ᴪ֟ DMA

Ȃ 

Ҋ̔ 

ѿ ̔ ̔ 

        ̆ № Ȃ 

ԋ ̔ ̔ 

Â CHxCOMSENᵝ ₮ ̕ 

Â CHxCOMCTLᵝ ₮ ̂ / ᵞ / ̃̕ 

Â CHxP/CHxNPᵝ ̕ 

Â CHxENᶏ ₮Ȃ 
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҈ ̔ CHxIE/CxCDEᵝ Ҭ /DMA ᶏ Ȃ 

̔ TIMERx_CAR TIMERx_CHxCV ₮ ̔ 

        TIMERx_CHxCV ץ ᵰ Ȃ 

ԓ ̔ CENᵝᶏ Ȃ 

14-78. ҈ ₮ ԅ҈ ₮ ̔ / / ᵞ C̆AR=0x63̆

CHxVAL=0x3Ȃ 

14-78. ҈ ₮  

 

 

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 3’b110̆PWM 1

CHxCOMCTLҹ3’b111̃̆ TIMERx_CAR TIMERx_CHxCV ṿ̆ ₮

PWM Ȃ 

̆ ױ ҹң№ץ PWM ̔EAPWM( PWM) CAPWM(Ҭ

PWM)Ȃ 

EAPWM TIMERx_CAR ṿ‗ ̆ TIMERx_CHxCV ṿ‗ Ȃ

14-79. PWM ԅPWM ₮ Ҭ Ȃ 

PWM0 Ҋ (CHxCOMCTL==3’b110) ̆ TIMERx_CHxCV ṿ ԍ

TIMERx_CAR ṿ̆ ₮ѿ ҹ Ȃ 

PWM0 Ҋ(CHxCOMCTL==3’b110)̆ TIMERx_CHxCV ṿ ԍ0̆ ₮

ѿ ҹ Ȃ 
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14-79. PWM  

0

CHxVAL

CAR

PWM  MODE0

PWM  MODE1

Cx OUT

Cx OUT

Interrupt signal

CHxIF

CHxOF

 

₮‰ Ḥ  

14-77. ₮ ̂ ԑ ₮ ̆x=0̃ ̆ TIMERx ԍ ₮

Ҋ̆ ₮Ḥ ӊ╠ᴪ֟ ѿҩҬ Ḥ OxCPREḤ ( x ₮‰ Ḥ )Ȃ

CHxCOMCTLᵝ ץ ӈOxCPREḤ ȂOxCPREḤ ₮ⱳ ̆ ̆

CHxCOMCTL=0x00 Ḡץ ̕ CHxCOMCTL=0x01 ץ OxCPREḤ

ҹ ̕ CHxCOMCTL=0x02 ץ OxCPREḤ ҹᵞ ̕

CHxCOMCTL=0x03̆ ṿ TIMERx_CHxCV ṿ ̆ ץ ₮Ḥ Ȃ 

PWM 0 PWM 1 OxCPRE ѿ ₮ ̆ CHxCOMCTLᵝ ҹ0x06

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

ṿ ῏ ץ ̆OxCPREḤ ῒ Ȃΐᵣ ̆ ᵝȂ 

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

ᴆ ҹ ̆ Ҍᶭ ԍTIMERx_CHxCV ṿ ṿӊ

Ȃ 

CHxCOMCEN=1̆ ETI Ḥ ֟ ETIFPḤ ҹ ̆OxCPRE └

ҹᵞ Ȃ Ҋѿ Ԋᴆ⌠ ̆OxCPREḤ ᴪ ⌠ Ȃ 

₮ԑ PWM 

CHx_O CHx_ON ѿ ԑ ₮ ̆ ңҩḤ Ҍ ȂTIMERx ̆

╠҈ ԑ ₮ Ȃԑ Ḥ CHx_O CHx_ON ѿ ‗ ̔

TIMERx_CHCTL2 Ҭ CHxEN CHxNENᵝ T̆IMERx_CCHP Ҭ POENȁROS

IOSᵝ̆TIMERx_CTL1 Ҭ ISOx ISOxNᵝȂ ₮ TIMERx_CHCTL2

Ҭ CHxP CHxNPᵝ ‗ Ȃ 
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14-7. └ ԑ ₮  

ԑ  ₮  

POEN ROS IOS CHxEN CHxNEN CHx_O CHx_ON 

0 0/1 

0 

0 
0 

CHx_O / CHx_ON = LOW 

CHx_O / CHx_ON ₮ (1) 

1 CHx_O/CHx_ON ₮῏ (2)̔ 

ᾢ ₮ ̔CHx_O = CHxP̆CHx_ON = 

CHxNP̃̕ ֟ ̆ ӊ ̔

CHx_O = ISOx̆CHx_ON = ISOxN (3) 

1 

0 

1 

1 x x 

CHx_O/CHx_ON ₮῏ ̔ 

ᾢ ₮ ̔CHx_O = CHxP̆CHx_ON = 

CHxNP̃̕ ֟ ̆ ӊ ̔

CHx_O = ISOx̆CHx_ON = ISOxN 

1 

0 

0/1 

0 

0 
CHx_O/CHx_ON = LOW 

CHx_O/CHx_ON ₮  

1 
CHx_O = LOW 

CHx_O ₮  

CHx_ON=OxCPREξ

(4)CHxNP 

CHx_ON ₮ᶏ  

1 

0 
CHx_O=OxCPREξCHxP 

CHx_O ₮ᶏ  

CHx_ON = LOW 

CHx_ON ₮  

1 
CHx_O=OxCPREξCHxP 

CHx_O ₮ᶏ  

CHx_ON=(!OxCPRE)(5)ξ

CHxNP 

CHx_ON ₮ᶏ  

1 

0 

0 
CHx_O = CHxP 

CHx_O ₮῏  

CHx_ON = CHxNP 

CHx_ON ₮῏  

1 
CHx_O = CHxP 

CHx_O ₮῏  

CHx_O=OxCPREξCHxNP 

CHx_ON ₮ᶏ  

1 

0 
CHx_O=OxCPREξCHxP 

CHx_O ₮ᶏ  

CHx_ON = CHxNP 

CHx_ON ₮῏  

1 
CHx_O=OxCPREξCHxP 

CHx_O ₮ᶏ  

CHx_ON=̂!OxCPRẼξ

CHxNP 

CHx_ON ₮ᶏ  

̔ 

̂1̃ ₮ C̔Hx_O / CHx_ON ₮ҍ ̆ GPIO҉Ҋ └̆

҉Ҋ ҹ ̕ 

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

̂3̃ Ҭ Ȃ 

̂4̃ ξ̔ ᵬ̕ 

̂5̃ (!OxCPRE)̔OxCPREḤ ԑ Ḥ Ȃ 

ԑ PWM ῀  

CHxEN CHxNENҹ1’b1 POEN̆ ῀ ᴪ ᶏ ȂDTCFGᵝ ӈԅ
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̆ 0 Ȃ ̆ TIMERx_CCHP Ȃ 

῀̆ Ḡԅ ԑ ң Ḥ Ҍᴪ Ȃ 

PWM0 ̆ x ̂TIMERx = CHxVAL̃̆ OxCPRE Ȃ

14-80. ԑ ₮Ҭ A C̆Hx_OḤ ῤҹᵞ ̆ ⌠

ҹ ̆ CHx_ONḤ ┴ ҹᵞ Ȃ ̆ B ̆ Ῥ

̂TIMERx = CHxVAL̃̆ OxCPREḤ 0̆CHx_OḤ ̆CHx_ON

Ḥ ῤׅ ᵞ ̆ ҹ Ȃ 

ᴪ ѿ֓ Ԋᴆ ̆ᶛ ̔ 

Â ԍ ԍCHx_OḤ C̆Hx_OḤ ѿ ҹ ṿ̂ 14-80. 

ԑ ₮ Ȃ̃ 

Â ԍ ԍCHx_ONḤ ̆CHx_ONḤ ѿ ҹ ṿȂ 

14-80. ԑ ₮ 

0

CHxVAL

CAR

CxOPRE

CHx_O

CHx_ON

Deadtime

Corner case  Deadtime >   pulse width 

CHx_O

CHx_ON

Deadtime

Pulse width

Deadtime

A B

 

Ҭ  

ᶏ Ҭ ̆ ₮CHx_O CHx_ONḤ Ҋᵝץ └̆TIMERx_CCHP

POEN, IOS ROS ᵝ̆TIMERx_CTL1 ISOx ISOxNᵝȂ Ҭ Ԋᴆ ̆

CHx_O CHx_ON Ḥ ₮Ҍ ҹ ȂҬ ץ Ҭ ῀ ̆Ӟ

ץ HXTAL ԊᴆȂ Ԋᴆ RCUҬ (CKM)֟ Ȃ

TIMERx_CCHP BRKENᵝ 1 ᶏץ Ҭ ⱳ ȂTIMERx_CCHP BRKPᵝ

‗ ԅҬ ῀ Ȃ  

Ҭ P̆OENᵝ ̆ѿ POENᵝҹ0 C̆Hx_O CHx_ON TIMERx_CTL1

Ҭ ISOxᵝ ISOxN ꜚȂ IOS=0̆ ₮ᶏ ̆ ↕ ₮ᶏ ׅ ҹ Ȃ

∆ԑ ₮ ԍ ᵝ ̆ ֟ Ḃץ̆ ѿҩ ꜚ

₮̆ ₮ ISOx ISOxNᵝ Ȃ  
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Ҭ ̆TIMERx_INTF BRKIFᵝ 1Ȃ BRKIE=1̆Ҭ ֟ Ȃ 

14-81. Ҭ ῀̂ ̃ ̆ ₮Ḥ ҹ 

OxCPRE

CHx_O

CHx_ON

BRKIN

CHx_O

CHx_ON

CHx_O

CHx_ON

= ISOx

= ISOxN

= ISOx

= ISOxN

CHxEN: 1  CHxNEN: 1

CHxP   : 0  CHxNP  : 0

ISOx = ~ISOxN 

CHxEN: 1  CHxNEN: 0

CHxP: 0    CHxNP   : 0

ISOx = ~ISOxN 

CHxEN: 1  CHxNEN: 0

CHxP  : 0   CHxNP  : 0

ISOx = ISOxN 

 

‖  

‖ ҍ ̆ TIMERx_CTL0 SPMᵝ 1̆↕ᶏ ‖

Ȃ SPM 1̆ Ҋ Ԋᴆ⌠ Ả Ȃҹԅ ⌠ ‖ ̆ ץ

CHxCOMCTL TIMERxҹ PWM Ȃ 

ѿ ‖ Ҋ̆ TIMERx_CTL0 ᶏ ᵝCEN=1

ᶏ Ȃ ᴆΏ CEN=1 ֟ץ ѿҩ ‖̆ CEN ᵝѿ Ḡ ҹ 1 ⌠ Ԋ

ᴆ CEN ᵝ ᴆΏ 0Ȃ CEN ᵝ ᴆ 0̆ Ả ᵬ̆ ṿ Ḡ Ȃ 

‖ Ҋ̆ ᴪ CEN ᵝ 1̆ᶏ Ȃ ̆ ṿ

TIMERx_CHxCV ṿ ᶭ ѿ֓ Ȃҹԅ ⁞ ̆

ץ TIMERx_CHCTL0/1 CHxCOMFENᵝ 1Ȃ ‖ Ҋ̆ ҉ ֟

ӊ  ̆ OxCPRE Ḥ └ ҹҍ ̆ᵖ Ҍ

Ȃ ₮ ҹ PWM0 PWM1 ₮ Ҋ CHxCOMFENᵝ ̆

ԍ Ḥ Ȃ 

14-82. ‖ ̆TIMERx_CHxCV = 4 TIMERx_CAR=99ԅѿҩᶛ Ȃ 
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14-82. ‖ ̆TIMERx_CHxCV = 4 TIMERx_CAR=99 

 

 

TIMER_CK
(PSC_CLK)

CEN

CNT_REG 0 1 2 3 4 5 ŀ. 98 99 00

OxCPRE

Under SPM, counter stop

 

DMA  

DMA DMA Ȃ ңҩ DMA ῏

T̔IMERx_DMACFG TIMERx_DMATBȂ ̆ ᶏ DMA ̆ѿ֓ῤ Ҭ Ԋ

ᴆ ֟ץ DMA Ȃ Ҭ Ԋᴆ T̆IMERxᴪ DMA ȂDMA M2P ̆

PADDR TIMERx_DMATB ̆DMA ᴪ TIMERx_DMATB Ȃ ҉̆

TIMERx_DMATB ѿҩ ‖̆ ᴪ TIMERx_DMATB ⌠ѿҩῤ ̆

ҩῤ TIMERx_DMACFG Ҭ DMATA Ȃ TIMERx_DMACFG

DMATCᵝ ṿҹ0̆ 1 ᴰ ̆ 1ҩDMA ץ Ȃ

TIMERx_DMACFG DMATCᵝ ṿҌҹ1̆ᶛ ῒṿҹ3̆ 4 ᴰ ̆

Ῥ 3 DMA Ȃ 3 Ҋ D̆MA TIMERx_DMATB ᴪ ⌠

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

̆ ᴪ ̂DMATC+1̃ Ȃ 

Ῥ 1 DMA Ԋᴆ̆TIMERx ᴪ ҉ Ȃ 

 

Cortex®-M23ῤ Ả D̆BG_CTL1 Ҭ TIMERx_HOLD ᵝ 1̆

Ả Ȃ  
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14.5.5. TIMERx (x=15,16) 

TIMER15 ̔0x4001 4400 

TIMER16 ̔0x4001 4800 

└ 0 (TIMERx_CTL0) 

Ẓ ̔0x00  

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

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

  rw  rw      rw    rw    rw    rw   

ᵝ/ᵝ     

31:10 Ḡ  Ḡ ᵝṿ 

9:8 CKDIV[1:0] №   

ᴆ CKDIV̆ (CK_TIMER) ҍ

(DTS)ӊ № Ȃ 

00̔fDTS=fCK_TIMER 

01̔fDTS= fCK_TIMER /2 

10̔fDTS= fCK_TIMER /4 

11̔Ḡ  

7 ARSE ꜚ ᶏ   

0̔ TIMERx_CAR Ȃ 

1̔ᶏ TIMERx_CAR Ȃ 

6:4 Ḡ  Ḡ ᵝṿȂ 

3 SPM ‖  

0̔ ‖ Ȃ Ԋᴆ ̆  

1̔ ‖ ᶏ Ȃ Ҋѿ Ԋᴆ ̆ Ả  

2 UPS  

ᴆ ᵝ̆ Ԋᴆ . 

ҊԊᴆץ0̔ ᴪ֟ Ҭ DMA ̔ 

UPGᵝ 1  

₮/Ҋ   

ᵝ ֟   

1̔Ҋ↓Ԋᴆᴪ֟ Ҭ DMA ̔ 
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₮/Ҋ   

1 UPDIS .  

ᵝ ᶏ Ԋᴆ ֟  

0̔ Ԋᴆᶏ . Ԋᴆ ̆ ῀ ṿ ҊԊᴆץ̆

ᴪ֟ Ԋᴆ̔ 

UPGᵝ 1  

₮/Ҋ   

ᵝ ֟   

1̔ Ԋᴆ .  

̔ ᵝ 1 ŬPGᵝ 1 ᵝ Ҍᴪ֟ Ԋᴆ̆ᵖ

№ ∆  

0 CEN ᶏ  

0̔  

1̔ ᶏ  

ᴆ CENᵝ 1 ̆ ȁ Ả ֜ ᵬȂ  

└ 1 (TIMERx_CTL1) 

Ẓ ̔0x04  

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

Ḡ  ISO0N ISO0 Ḡ  DMAS CCUC Ḡ  CCSE 

      rw rw   rw rw  rw 

 

ᵝ/ᵝ    

31:10 Ḡ  Ḡ ᵝṿ 

9 ISO0N 0 ԑ ₮ 

0̔ POEN ᵝ̆CH0_ON ᵞ . 

1̔ POEN ᵝ̆CH0_ON  

ᵝ TIMERx_CCHP PROT [1:0]ᵝҹ00 Ṝ ץ . 

8 ISO0 0 ₮ 

0̔ POEN ᵝ̆CH0_O ᵞ  

1̔ POEN ᵝ̆CH0_O  

CH0_ON ѿ̆ҩ CH0_O ₮ Ȃ ᵝ TIMERx_CCHP

PROT [1:0]ᵝҹ00 Ṝ ץ . 

7:4 Ḡ  Ḡ ᵝṿ 
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3 DMAS DMA  

0̔ / Ԋᴆ ̆ x DMA  . 

1̔ Ԋᴆ ̆ x DMA   

2 CCUC └ └ 

└ ̂CHxEN, CHxNEN CHxCOMCTLᵝ̃ᶏ (CCSE=1)̆

֓ └ Ҋ̔ 

0̔CMTGᵝ 1   

1̔ CMTGᵝ 1 ⌠TRIGI҉ ̆   

ԑ ₮ ̆ ᵝ Ȃ  

1 Ḡ   Ḡ ᵝṿ. 

0 CCSE └ ᶏ  

0̔ CHxEN, CHxNEN CHxCOMCTLᵝ . 

1̔ CHxEN, CHxNEN CHxCOMCTLᵝᶏ . 

֓ᵝ Ώ῀ԅ̆ Ԋᴆ⌠ ֓ᵝ   

ԑ ₮ ̆ ᵝ  

DMA Ҭ ᶏ  (TIMERx_DMAINTEN) 

Ẓ ̔0x0C  

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

Ḡ  CH0DEN UPDEN BRKIE Ḡ  CMTIE Ḡ  CH0IE UPIE 

 rw rw rw  rw  rw rw 

 

ᵝ/ᵝ     

31:10 Ḡ  Ḡ ᵝṿ. 

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  
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6 Ḡ  Ḡ ᵝṿ. 

5 CMTIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

4:2 Ḡ  Ḡ ᵝṿ. 

1 CH0IE 0 / Ҭ ᶏ  

0̔ 0Ҭ  

1̔ᶏ 0Ҭ  

0 UPIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

Ҭ  (TIMERx_INTF) 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

Ḡ  CH0OF Ḡ . BRKIF Ḡ  CMTIF Ḡ . CH0IF UPIF 

  rc_w0  rc_w0  rc_w0   rc_w0 rc_w0 

 

ᵝ/ᵝ     

31:10 Ḡ  Ḡ ᵝṿ. 

9 CH0OF 0 ₮  

0 ҹ ῀ ̆ CH0IF ᵝ 1 ̆ ԊᴆῬ

̆ ᵝ ץ ᴆ 1Ȃ ᵝ ᴆ 0. 

0̔ ₮Ҭ  

1̔ ԅ ₮Ҭ  

8 Ḡ  Ḡ ᵝṿ. 

7 BRKIF Ҭ Ҭ ᵝ 

Ҭ ῀ ̆ ᴆ ᵝ ‘1’Ȃ 

Ҭ ῀ ̆↕ ᵝ ᴆ ‘0’Ȃ 

0̔ Ҭ Ԋᴆ֟  

1̔Ҭ ῀҉ ⌠  

5 CMTIF Ҭ  
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Ԋᴆ ᵝ ᴆ 1̆ ᵝ ᴆ 0Ȃ 

0̔ Ҭ  

1̔ Ҭ  

4:2 Ḡ  Ḡ ᵝṿ. 

1 CH0IF 0 / Ҭ  

ᴆ 1 ᴆ 0Ȃ 0 ῀ Ҋ ̆ Ԋᴆ ᵝ

1̕ 0 ₮ Ҋ ̆ ᵝ ѿҩ Ԋᴆ 1Ȃ 

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 

(32ᵝ)  

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

Ḡ  

 

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

Ḡ  BRKG Ḡ  CMTG Ḡ  CH0G UPG 

 w  w    w w 

 

ᵝ/ᵝ     

31:8 Ḡ  Ḡ ᵝṿ. 

7 BRKG ֟ Ҭ Ԋᴆ 

ᵝ ᴆ 1̆ ԍ֟ ѿҩҬ Ԋᴆ̆ ᴆ ꜚ 0Ȃ ᵝ 1 ̆POEN

ᵝ 0ғBRKIFᵝ 1̆ Ҭ DMĂ↕֟ Ҭ DMAᴰ

Ȃ 

0̔Ҍ֟ Ҭ Ԋᴆ 

1̔֟ Ҭ Ԋᴆ 

5 CMTG Ԋᴆ  

ᵝ ᴆ 1̆ ᴆ ꜚ 0. ᵝ 1̆ / └  (CHxEN, 

CHxNEN CHxCOMCTL) ԑ ₮ ̂ TIMERx_CTL1ҬCCSEṿ̃Ȃ  

0̔Ҍ֟ └ Ԋᴆ 

1̔֟ └ Ԋᴆ 
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4:2 Ḡ  Ḡ ᵝṿ. 

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 ҹ1̆↕CH0OF ᵝ 1Ȃ 

0̔Ҍ֟ 0 Ԋᴆ 

1̔ 0 Ԋᴆ 

0 UPG Ԋᴆ֟  

ᵝ ᴆ 1̆ ᴆ ꜚ 0Ȃ ᵝ 1̆ ҉ Ҭ̆ 0̆

№ Ȃ 

0̔ Ԋᴆ֟  

1̔֟ Ԋᴆ 

└ 0 (TIMERx_CHCTL0) 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

Ḡ  

Ḡ  CH0COMCTL[2:0] 
CH0COM

SEN 

CH0COM

FEN CH0MS[1:0] 

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

   rw rw rw 

₮ ̔ 

ᵝ/ᵝ    

31:7 Ḡ  Ḡ ᵝṿ. 

6:4 CH0COMCTL[2:0] 0 ₮   

ᵝ ӈԅ ₮‰ Ḥ O0CPRE ₮ ̆ O0CPRE‗ ԅ CH0_Oȁ

CH0_ON ṿȂ ̆O0CPRE ̆ CH0_OȁCH0_ON

‗ԍ CH0PȁCH0NPᵝȂ 

000̔ Ȃ ₮ TIMERx_CH0CV ҍ 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 ̆
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└ O0CPRE Ȃ 

100̔ └ҹᵞȂ └ O0CPREҹᵞ  

101̔ └ҹ Ȃ └ O0CPREҹ  

110 P̔WM 0Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH0CV Ŏ0CPRE

ҹ ̆ ↕ҹᵞ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH0CV ̆

O0CPRE ҹᵞ ̆ ↕ҹ Ȃ 

111 P̔WM 1Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH0CV Ŏ0CPRE

ҹᵞ ̆ ↕ҹ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH0CV ̆

O0CPREҹ ̆ ↕ҹᵞ Ȃ 

PWM Ҋ̆ ₮ ׆ ҹ PWM

̆O0CPRE Ȃ 

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

Ȃ 

3 CH0COMSEN 0 ₮ ᶏ  

ᵝ 1̆TIMERx_CH0CV ᶏ ̆

Ԋᴆ ᴪ Ȃ  

0̔ 0 ₮/  

1̔ᶏ 0 ₮/  

ֽ ‖ Ҋ(SPM =1)̆ ץ ’Ҋᶏ PWM  

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

2 CH0COMFEN 0 ₮ ᶏ  

ᵝҹ 1 ̆ ҹ PWM0 PWM1 ᴪ̆ⱴ / ₮

῀Ԋᴆ Ȃ ₮ ῀Ḥ ᵬҹѿҩ ̆

CH0_O ҹ ҍ ῏Ȃ 

0̔ 0 ₮ .  

1̔ᶏ 0 ₮ Ȃ 

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

֓ᵝ ӈԅ ᵬ ῀Ḥ Ȃ ῏

(TIMERx_CHCTL2 CH0ENᵝ 0) ֓ᵝ ΏȂ 

00̔ 0 ҹ ₮ 

01̔ 0 ҹ ῀̆IS0 CI0FE0҉ 

10̔ 0 ҹ ῀̆IS0 CI1FE0҉ 

11̔ 0 ҹ ῀̆IS0 ITS҉. 

̔ CH0MS[1:0]=11 ̆ TRGSᵝ̂ ᵝԍTIMERx_SMCFG ̃

ῤ ῀Ȃ 

῀ ̔ 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿ. 

7:4 CH0CAPFLT[3:0] 0 ῀ └ 

CI0 ῀Ḥ ץ ̆ ᵝ Ȃ 
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̔ fSAMP CI0 ῀Ḥ ̆ Ḥ

Ȃ ⌠ ᵝ ̆ ҹ Ȃ 

Ҋ̔  

CH0CAPFLT [3:0]  fSAMP 

4’b0000  

4’b0001 2 

fCK_TIMER 4’b0010 4 

4’b0011 8 

4’b0100 6 
fDTS/2 

4’b0101 8 

4’b0110 6 
fDTS/4 

4’b0111 8 

4’b1000 6 
fDTS/8 

4’b1001 8 

4’b1010 5 

fDTS/16 4’b1011 6 

4’b1100 8 

4’b1101 5 

fDTS/32 4’b1110 6 

4’b1111 8 
 

3:2 CH0CAPPSC[1:0] 0 ῀ №  

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

̆↕ № ᵝȂ 

00̔ № ̆ ῀ ҉ ⌠ ѿҩ ѿ  

01̔ 2ҩԊᴆ ѿ  

10̔ 4ҩԊᴆ ѿ  

11̔ 8ҩԊᴆ ѿ  

1:0 CH0MS[1:0] 0  

ҍ ₮  

└ 2 (TIMERx_CHCTL2) 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

Ḡ . CH0NP CH0NEN CH0P CH0EN 

           rw rw rw rw 
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ᵝ/ᵝ    

31:4 Ḡ  Ḡ ᵝṿ 

3 CH0NP 0ԑ ₮  

0 ҹ ₮ ̆ ᵝ ӈԅԑ ₮Ḥ Ȃ 

0̔ 0ԑ ₮ ҹ  

1̔ 0ԑ ₮ᵞ ҹ  

0 ҹ ῀ ̆ ᵝ CH0P ᶏ ̆ᵬҹ ῀Ḥ CI0

└Ḥ Ȃ  

TIMERx_CCHP PROT [1:0]=11 10 ᵝҌ Ȃ 

2 CH0NEN 0ԑ ₮ᶏ  

0 ҹ ₮ ̆ ᵝ 1ᶏ 0 ԑ ₮Ȃ 

0̔ 0ԑ ₮ 

1̔ᶏ 0ԑ ₮ 

1 CH0P 0  

0 ҹ ₮ ̆ ᵝ ӈԅ ₮Ḥ Ȃ 

0̔ 0 ҹ  

1̔ 0ᵞ ҹ  

0 ҹ ῀ ̆ ᵝ ӈԅCI0Ḥ  

[CH0NP, CH0P] CI0FE0 CI1FE0  

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

̆ ғCIxFE0Ҍᴪ Ȃ 

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

̆ ғCIxFE0ᴪ Ȃ 

[CH0NP==1, CH0P==0]̔Ḡ Ȃ  

[CH0NP==1, CH0P==1]̔Ḡ 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 

(32ᵝ)  

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

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

CNT[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ. 

15:0 CNT[15:0] ֓ᵝ ╠ ṿȂΏ ᵬ ṿȂ 

№  (TIMERx_PSC) 

Ẓ ̔ 0x28 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

PSC[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ. 

15:0 PSC[15:0] № ṿ 

ԍ TIMER_CK ̆(PSC+1)ץ Ԋᴆ֟ P̆SC ṿ

῀⌠ Ȃ 

ꜚ  (TIMERx_CAR) 

Ẓ ̔0x2C 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

CARL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ. 
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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 

(32ᵝ)  

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

Ḡ  

 

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

Ḡ  CREP[7:0] 

 rw 

 

ᵝ/ᵝ     

31:8 Ḡ  Ḡ ᵝṿ. 

7:0 CREP[7:0] ṿ 

֓ᵝ ӈԅ Ԋᴆ ֟ Ȃ ṿ⁞ҹ0 ֟ ԊᴆȂ

Ӟᴪ ֓ᵝ (╠ ᶏ )Ȃ 

0 /  (TIMERx_CH0CV) 

Ẓ ̔0x34 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

CH0VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ. 

15:0 CH0VAL[15:0] 0 ṿ 

0 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 
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0 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

ԑ Ḡ  (TIMERx_CCHP) 

Ẓ ̔0x44 

ᵝṿ: 0x0000 0000 

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

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

rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15 POEN ₮ᶏ  

ᵝ Ҋץ 1̔ 

–Ώ 1 ᵝ 

– OAEN=1̆↕ Ҋѿ Ԋᴆ 1. 

ᵝ Ҋץ 0̔ 

–Ώ 0 0 

– Ҭ ῀̂ ̃ 

ѿҩ ҹ ₮ ̆ ԅ ᶏ ᵝ̂TIMERx_CHCTL2

CHxEN, CHxNENᵝ̃̆↕ CHx_O CHx_ON ₮Ȃ 

0̔ ₮ 

1̔ᶏ ₮ 

ֽ̔ CHxMS[1:0]=2’b00 ᵝ  

14 OAEN ꜚ ₮ᶏ  

0̔POENᵝ ᶏ ᴆ 1Ȃ 

1̔ Ҭ ῀ ̆Ҋѿ Ԋᴆ ̆POENᵝ ᴪ 1Ȃ 

ᵝ TIMERx_CCHP PROT [1:0] =00 ḱ Ȃ 

13 BRKP Ҭ  

ᵝ ӈԅҬ ῀Ḥ BKIN Ȃ 

0̔Ҭ ῀ᵞ Ȃ 

1̔Ҭ ῀ Ȃ 

12 BRKEN Ҭ ᶏ  

ᵝ 1ᶏ Ҭ Ԋᴆ CCS Ԋᴆ ῀Ȃ 

0̔ Ҭ ῀Ȃ 

1̔ᶏ Ҭ ῀Ȃ 
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ᵝ TIMERx_CCHP PROT [1:0] =00 ḱ Ȃ 

11 ROS Ҋ“῏ ”ᶏ  

POENᵝ 1̂ ̃̆ ᵝ ץ 1 ᶏ ( ԑ ₮ғ

ҹ ₮ ) ₮ľ῏ ĿȂ 14-7. └ ԑ ₮ Ȃ 

0̔ ₮ľ῏ Ŀ Ȃ CHxEN CHxNEN ᵝ ̆ ҹ ₮

ľ ĿȂ 

1̔ ₮ľ῏ Ŀᶏ Ȃ CHxEN CHxNEN ᵝ ̆ ҹ ₮

ľ῏ ĿȂ 

ᵝ TIMERx_CCHP PROT [1:0]=10 11 Ҍ Ȃ 

10 IOS Ҋ“῏ ”ᶏ  

POENᵝ 0̂ ̃̆ ᵝ ץ 1 ᶏ ( ԑ ₮ғ

ҹ ₮ ) ₮ľ῏ ĿȂ 14-7. └ ԑ ₮ Ȃ 

0̔ ₮ľ῏ Ŀ Ȃ CHxEN CHxNEN ᵝ ̆ ҹ ₮

ľ ĿȂ 

1̔ ₮ľ῏ Ŀᶏ ȂҌ CHxEN CHxNENᵝ ṿ̆ ҹ ₮ľ῏

ĿȂ 

ᵝ TIMERx_CCHP PROT [1:0]=10 11 Ҍ Ȃ 

9:8 PROT[1:0] ԑ Ḡ └ 

ңᵝ ӈԅ ΏḠ Ȃ 

00̔ Ḡ Ȃ ΏḠ Ȃ 

01̔PROT 0ȂTIMERx_CTL1 Ҭ ISOx/ISOxN ᵝ̆TIMERx_CCHP 

Ҭ BRKEN/BRKP/OAEN/DTCFG ᵝΏḠ Ȃ 

10 P̔ROT 1Ȃ ԅ PROT 0Ҋ ΏḠ ̆ TIMERx_CHCTL2

Ҭ CHxP/CHxNP ᵝ̂ ҹ ₮ ̃̆TIMERx_CCHP 

Ҭ ROS/IOS ᵝȂ 

11 P̔ROT 2.Ȃ ԅ PROT 1Ҋ ΏḠ ̆ TIMERx_CHCTL0 

Ҭ CHxCOMCTL/ CHxCOMSENᵝ̂ ῏ ҹ ₮ ̃ΏḠ Ȃ 

ᵝ ңᵝ Ώѿ ̆ѿ TIMERx_CCHP Ώ῀̆ ңᵝ Ώ

Ḡ Ȃ 

7:0 DTCFG[7:0] └ 

DTCFGṿ ῏ Ҋ̔ 

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

3’b0xx DTCFG[7:0] * tDTS_CK 

3’b10x (64+ DTCFG[5:0]) * tDTS_CK *2 

3’b110 (32+ DTCFG[4:0]) * tDTS_CK *8 

3’b111 (32+ DTCFG[4:0]) * tDTS_CK *16 

̔ 

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

2. ᵝ TIMERx_CCHP PROT [1:0]=00 ḱ Ȃ 
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DMA  (TIMERx_DMACFG) 

Ẓ ̔0x48 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

Ḡ  DMATC[4:0] Ḡ  DMATA [4:0] 

 rw  rw 

 

ᵝ/ᵝ     

31:13 Ḡ  Ḡ ᵝṿ. 

12:8 DMATC [4:0] DMAᴰ  

ᵝ ӈԅDMA ̂ Ώ̃TIMERx_DMATB n̆n = (DMATC [4:0] 

+1). DMATC [4:0] 5 ׆’b0_0000 ⌠ 5’b1_0001. 

7:5 Ḡ  Ḡ ᵝṿ 

4:0 DMATA [4:0] DMAᴰ  

ᵝ ӈԅ DMA TIMERx_DMATB ѿҩ Ȃ

TIMERx_DMA ѿ ̆ ᵝ Ȃ ԋ

TIMERx_DMATB ̆ +0x4Ȃ 

DMA ‖  (TIMERx_DMATB) 

Ẓ ̔0x4C 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

DMATB[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ. 

15:0 DMATB [15:0] DMA ‖ 

ҩ Ώ̆̂ +ᴰ *4̃ ῤ ᴪ  
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ᴰ ᴆ ̆ ҹ 0⌠ DMATCȂ 

 

 (TIMERx_CFG) 

Ẓ ̔0xFC 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

Ḡ  CHVSEL OUTSEL 

              rw rw 

 

ᵝ/ᵝ     

31:2 Ḡ  Ḡ ᵝṿ 

1 CHVSEL Ώ ᵝ 

ᵝ ᴆΏ1 0Ȃ 

1̔ Ώ῀ ṿҍ ╠ṿ ̆Ώ῀ ᵬ  

0̔  

0 OUTSEL ₮ṿ ᵝ 

ᵝ ᴆΏ1 0Ȃ 

1̔ POENᵝҍIOSᵝ ҹ0̆↕ ₮  

0̔  

 

  



                                                               GD32E23x Ύ 

381 
 

14.6. ̂TIMERx, x=5̃ 

 ׃ .14.6.1

(TIMER5) ѿҩ 16ᵝ Ȃ ץ ֟ DMA Ȃ 

14.6.2. Һ  

Â ̔16ᵝ̕  

Â ῤ ̕  

Â ̔ ҉ ̕ 

Â № ̔16ᵝ̆ ץ ̕ 

Â ꜚ ⱳ ̕ 

Â Ҭ ₮ DMA ̔ ԊᴆȂ 

14.6.3.  

14-83. ᶫԅ ῤ Ȃ 

14-83.  

№

/Ҭ

Ҭ └

APB BUS

CK_TIMER

ꜚ

TIMERx_TRGO

Interrupt
Update

UPIE

TIMER_CK PSC_CLK

 

14.6.4. ⱳ  

 

ץ ῤ CK_TIMER ꜚȂ 

ֽ ѿҩ CK_TIMER̆ ꜚ № Ȃ CEN ᵝ C̆K_TIMER

№ ̂ № ṿ TIMERx_PSC ̃֟ PSC_CLKȂ 
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14-84. ῤ № ҹ1 ̆  

 

 

CK_TIMER

CEN

PSC_CLK = TIMER_CK

CNT_REG

Reload Pulse

17 18 19 20 21 22

update event 
generate(UPG)

23 00 01 02 03 04 05 06 07

Update event (UPE)

 

№  

№ ץ ̂TIMER_CK) 1⌠65536ӊ ᴋ ṿ№ ̆№

PSC_CLK ꜚ Ȃ№ № TIMERx_PSC └̆ ҩ └

‖ ̆ Ȃ № Ҋѿ Ԋᴆ⌠ Ȃ 

14-85. 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_CAR Ҭ̃̆ѿ ⌠ ꜚⱴ ṿ ᴪ̆ 0׆ ҉ ֟

҉ ԊᴆȂ ҉ Ҭ T̆IMERx_CTL0 Ҭ └ᵝDIR 0Ȃ 

TIMERx_SWEVG UPGᵝ 1 Ԋᴆ ̆ ṿᴪ 0̆ ֟

ԊᴆȂ 

TIMERx_CTL0 UPDIS 1̆↕ ԊᴆȂ 

Ԋᴆ ̆ ( ꜚ ̆ № ) Ȃ 

14-86. ҉ ̆PSC=0/2 14-87. ҉ ̆

TIMERx_CAR ṿ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99 ̆ Ҍ №

Ҋ ҹȂ 

14-86. ҉ ̆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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14-87. ҉ ̆ 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_CTL0 SPMᵝ 1 ↕̆ᶏ ‖ Ȃ

SPM 1̆ Ҋ Ԋᴆ⌠ Ả Ȃ 

ѿ ‖ Ҋ̆ TIMERx_CTL0 ᶏ ᵝCEN=1

ᶏ ̆ CENᵝѿ Ḡ ҹ1 ⌠ Ԋᴆ CENᵝ ᴆΏ0Ȃ CEN

ᵝ ᴆ 0̆ Ả ᵬ̆ ṿ Ḡ Ȃ 

 

Cortex®-M23ῤ Ả D̆BG_CTL0 Ҭ TIMERx_HOLD ᵝ 1̆

Ả Ȃ 
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14.6.5. TIMERx (x=5) 

TIMER5 ̔0x4000 1000 

└ 0 (TIMERx_CTL0) 

Ẓ ̔0x00  

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

Ḡ  ARSE Ḡ  SPM UPS UPDIS CEN 

 rw  rw rw rw rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿ 

7 ARSE ꜚ ᶏ   

0̔ TIMERx_CAR  

1̔ᶏ TIMERx_CAR  

6:4 Ḡ  Ḡ ᵝṿ 

3 SPM ‖  

0̔ ‖ Ȃ Ԋᴆ ̆  

1̔ ‖ ᶏ Ȃ Ҋѿ Ԋᴆ ̆ Ả  

2 UPS  

ᴆ ᵝ̆ Ԋᴆ . 

ҊԊᴆץ0̔ ᴪ֟ Ҭ DMA ̔ 

UPGᵝ 1  

₮/Ҋ   

ᵝ ֟   

1̔Ҋ↓Ԋᴆᴪ֟ Ҭ DMA ̔ 

₮/Ҋ   

1 UPDIS .  

ᵝ ᶏ Ԋᴆ ֟  

0̔ Ԋᴆᶏ . Ԋᴆ ̆ ῀ ṿ̆ץҊԊᴆ

ᴪ֟ Ԋᴆ̔ 

UPGᵝ 1  

₮/Ҋ   

ᵝ ֟   
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1̔ Ԋᴆ .  

̔ ᵝ 1 ̆UPGᵝ 1 ᵝ Ҍᴪ֟ Ԋᴆ̆ᵖ

№ ∆  

0 CEN ᶏ  

0̔  

1̔ ᶏ  

└ 1 (TIMERx_CTL1) 

Ẓ ̔0x04  

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

Ḡ  MMC[2:0] Ḡ  

 rw  

 

ᵝ/ᵝ    

31:7 Ḡ  Ḡ ᵝṿ 

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

000̔ ֟ ѿҩ ᵝԊᴆ ̆ ₮ѿҩTRGOḤ ̆ ᵝ ҹ̔ 

        Һ ֟ ѿҩ ᵝԊᴆ 

        TIMERx_SWEVG ҬUPGᵝ 1 

001̔ ֟ ѿҩ ᶏ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ ᶏ ҹ̔ 

        CENᵝ 1 

        Ả Ҋ̆ ῀ 1 

010̔ ֟ ѿҩ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ UPDIS

UPSᵝ‗   

3:0 Ḡ  Ḡ ᵝṿ 

DMA Ҭ ᶏ  (TIMERx_DMAINTEN) 

Ẓ ̔0x0C  

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

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

Ḡ  UPDEN Ḡ  UPIE 

 rw  rw 

 

ᵝ/ᵝ    

31:9 Ḡ  Ḡ ᵝṿ 

8 UPDEN DMA ᶏ  

0̔ DMA  

1̔ᶏ DMA  

7:1 Ḡ  Ḡ ᵝṿ 

0 UPIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

Ҭ  (TIMERx_INTF) 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

Ḡ  UPIF 

 rc_w0 

 

ᵝ/ᵝ    

31:1 Ḡ  Ḡ ᵝṿ 

0 UPIF Ҭ  

ᵝ Ԋᴆ ᴆ 1̆ ᴆ 0Ȃ 

0̔ Ҭ  

1̔ Ҭ  

ᴆԊᴆ֟  (TIMERx_SWEVG) 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

 

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

Ḡ  UPG 

 w 

 

ᵝ/ᵝ    

31:1 Ḡ  Ḡ ᵝṿ 

0 UPG Ԋᴆ֟  

ᵝ ᴆ 1̆ ᴆ ꜚ 0Ȃ ᵝ 1 ғ ҉ ̆ 0̆

№ Ȃ 

0̔ Ԋᴆ֟  

1̔֟ Ԋᴆ 

 (TIMERx_CNT) 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

CNT[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ. 

15:0 CNT[15:0] ֓ᵝ ╠ ṿȂΏ ᵬ ṿȂ 

№  (TIMERx_PSC) 

Ẓ ̔0x28 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

PSC[15:0] 
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rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ. 

15:0 PSC[15:0] № ṿ 

ԍ TIMER_CK ̆(PSC+1)ץ Ԋᴆ֟ P̆SC ṿ

῀⌠ Ȃ 

ꜚ  (TIMERx_CAR) 

Ẓ ̔0x2C 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

CARL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ. 

15:0 CARL[15:0] ꜚ ṿ 

֓ᵝ ӈԅ ꜚ ṿȂ 
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15. ̂IFRP̃ 

 ׃ .15.1

̂IFRP̃ └ ᾣ LED̆ LED Ȃ 

̆ TIMER15 TIMER16 └Ȃ GPIO ҹ ̆

ץ ₮ ⱬȂ 

15.2. Һ  

Â IFRP ₮Ḥ TIMER15 0 TIMER16 0‗  

Â ҹԅ Ḥ ̆TIMER15 ֟ ᵞ └ Ḥ ̆TIMER16

֟ Ḥ  

Â SYSCFG_CFG0Ҭ PB9_HCCĔ ₮̂PB9̃ ᶫ

₮ ꜚLED  

15.3. ⱳ  

IFRP ԅ TIMER15 TIMER16 ₮ ֟ Ḥ Ȃ 

1. TIMER15 0 ₮ᵞ PWM Ḥ ֟ └ Ḥ ̆

TIMER16 0 ₮ PWMḤ ֟ Ḥ Ȃ֟ Ḥ ӊ╠

֓ Ȃ 

2. GPIO ҹ ̆ ᶏ ֓ Ȃ 

3. ᵰ ꜚ ₮̆ IFRP_OUT ⌠ PB9 ҉̆ ғ

SYS_CFG Ҋ PB9 ҹ Ȃ 

15-1. IFRP₮ 1 

TIMER16_CH0

IFRP_OUT

TIMER15_CH0

 

 

̔IFRP_OUT TIMER16_CH0 1 ₮Ḥ ѿҩAPB Ȃ 
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15-2. IFRP₮ 2 

TIMER16_CH0

IFRP_OUT

TIMER15_CH0

 

 

̔ ̂TIMER15_CH0̃ ץ ̆ TIMER15 0 ₮ ҹ

̆IFRP_OUT TIMER16 0 ₮Ḥ Ȃ 

15-3. IFRP₮ 3 

TIMER16_CH0

IFRP_OUT

TIMER15_CH0

 

 

̔IFRP_OUT Ḡ TIMER16 0 ₮Ḥ ̆ ᶏTIMER15  

Ḥ Ȃ 
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16. ̂USART̃ 

 ׃ .16.1

̂USART̃ ᶫԅѿҩ Ḃ ұ ֜ Ȃ ץ ῃ

̆ ᴰ ȂUSART ᶫԅ ̆

UCLK̂ PCLK1 P̆CLK2ץ ֽUSART0 CK_USART0̃ № ֟ USART

Ȃ 

USARTҌֽ ‰ ̆ ԅѿ֓ῒז ұ ֜ ̆

S̆IR̆ L̆IN̆ ץ Ȃ Ḥ Modem

ᵬ̂CTS/RTS Ȃ̃ LSB׆ MSB ᴰ Ȃ ᵝ TX/RX ץ

Ȃ 

USART DMAⱳ ץ̆ ḤȂ 

16.2. Һ  

Â NRZ ‰  

Â ῃ Ḥ 

Â Ḥ 

Â FIFOⱳ  

Â ̔ 

͠ ԑҹ ῏ APB USART  

͠ Ҍᶭ PCLK  

Â ֟ ̆ ҹ72MHz̆ ҹ8̆ 9 MBits/s 

Â ῃ ұ ̔ 

͠ ᵝ̂8 9ᵝ̃ᵞᵝ ᵝ ╠  

͠ Ẽ ᵝ̆ ᵝ̆ ᵝ  

͠ ֟ 0.5̆1̆1.5 2ҩẢ ᵝ 

Â ԑ Tx/Rx  

Â  

Â ᴆModem ᵬ̂CTS/RTS̃ RS485 ꜚᶏ  

Â ḤDMA ‖  

Â №≢ᶏ  

Â Ẽ ᵝ └̔ 

͠ Ẽ ᵝ 

͠ Ẽ ᵝ 

Â LIN ֟  

Â ̂IrDÃ 

Â ᴰ ץ ҹ ᴰ ₮  

Â Ὶ ISO7816-3 ̔ 
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͠ ̂T=0̃ 

͠ ̂T=1̃ 

͠  

Â Ḥ̔ 

͠ Ҍ ̆↕ ῀  

׆ ͠  

Â ModBus Ḥ̔ 

͠ ⱳ  

͠ CR/LF ≢ 

Â ׆ ̔ 

͠ ‰ RBNEҬ  

͠ WUFҬ  

Â ̔ 

͠ ᴰ ̔ ‖ Ҍҹ ̂RBNẼ̆ FIFO ̂RFF̃̆ ‖ ҹ

̂TBẼ̆ ᴰ ̂TC̃ 

͠ ̔ ̂ORERR̃̆ ̂NERR̃̆

̂FERR̃̆ Ẽ ̂PERR̃ 

͠ ᴆ ᵬ ̔CTS ̂CTSF̃ 

͠ LIN ̔LIN ̂LBDF̃ 

͠ Ḥ ̔IDLE ̂IDLEF̃ 

͠ ModBus Ḥ ̔ / ̂AMF̃̆ ̂RTF̃ 

͠ ̔ ̂EBF̃ ̂RTF̃ 

׆ ͠  

͠ Ҭ ᶏ ̆ ֓Ԋᴆ ᴪ Ҭ  

USART0 ῃ ҉ ⱳ ̆ᵖ USART1 ԅ҉ ׃ №ⱳ ̆Ҋ ֓ⱳ

USART1Ҭ ̔ 

Â  

Â IrDA SIR ENDEC  

Â LIN  

Â ׆  

Â Ҭ  

Â ModBus Ḥ 

16.3. ⱳ  

USART 16-1. USART ҬҺ ׆ ⌠ῒז Ȃ 

16-1. USART  

   

RX ῀  

TX 
₮ 

I/O ̂ / ̃ 

Ȃ USARTᶏ ̆

̆ ҹ  
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CK ₮ ԍ Ḥ ұ Ḥ  

nCTS ῀ ᴆ ᶏ Ḥ  

nRTS ₮ ᴆ Ḥ  

16-1. 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

 

16.3.1. USART  

USART ԍ ᵝ̆ ԍẢ ᵝȂUSART_CTL0 ҬWLᵝ ץ Ȃ

USART_CTL0 ҬPCEN ᵝ̆ ѿҩ ᵝ ץ ᵬ ᵝȂ WLᵝҹ0̆ ҂ᵝ

ҹ ᵝȂ WLᵝ 1̆ ῇᵝҹ ᵝȂUSART_CTL0 ҬPMᵝ ԍ ᵝ

Ȃ 

16-2. USART ̂ 8 ᵝ 1Ả ᵝ̃ 

Ả ᵝ

 

ᵝ
bit4 bit5 bit6 bit7bit0 bit1 bit2 bit3 ᵝ

ᵝ

Ả ᵝ
ᵝ

ᵝ

 

Ҭ̆Ả ᵝ ץ USART_CTL1 ҬSTB[1:0]ᵝ Ҭ Ȃ 
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16-2. Ả ᵝ  

STB[1:0] Ả ᵝ ̂ᵝ̃ ⱳ  

00 1 ṿ 

01 0.5  

10 2 ‰ USART  

11 1.5  

ѿҩ Ҭ̆ ᵝ ҹ1Ȃ ҍ USART Ȃ 

Ả ᵝ ҩᵞ ҹҬ ȂUSART ᴰ UCLK ̆

ץ̆ ῍ ‗ Ȃ 

16.3.2.  

№ ѿҩ16ᵝ ̆ 12ᵝ № 4ᵝ №Ȃ ᶏ

ң № ṿ Ȃ ԍΐ № № ̆ ᶏUSART

֟ ‰ Ȃ 

№  ̂USARTDIṼ ҍUCLKΐ Ҋ῏ ̔ 

16̆Ὲ ҹ̔ 

USARTDIV= 
UCLK

16×Baud Rate
                           ̂ 16-1  ̃

8̆Ὲ ҹ̔ 

USARTDIV= 
UCLK

8×Baud Rate
                           ̂ 16-2  ̃

ᶛ ̆ 16̔ 

1. USART_BAUD ṿ ⌠USARTDIV̔ 

Ẋ USART_BAUD=0x21D̆↕INTDIV=33 ̂0x21̃̆ FRADIV=13 ̂0xD Ȃ̃ 

UASRTDIV=33+13/16=33.81Ȃ 

2. USARTDIV ⌠USART_BAUD ṿ̔ 

Ẋ UASRTDIV=30.37̆INTDIV=30 ̂0x1Ẽ 

16*0.37=5.92̆ 6̆  FRADIV=6 ̂0x6̃ץ

USART_BAUD=0x1E6Ȃ 

̔ FRADIV=16̂ ₮̃̆ ↕ ᵝ ⱴ⌠ №Ȃ 

16.3.3. USART  

USART_CTL0 ᶏ ᵝ̂TEÑ ᵝ̆ ‖ Ҍҹ ̆

ᴪ TX ȂTX ץ USART_CTL1 ҬTINVᵝ Ȃ

‖ CK ₮Ȃ 
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TEN ᵝ ᴪ ₮ѿҩ ȂTENᵝ Ҭ Ҍ ץ ᵝ Ȃ 

҉ T̆BE ҹ Ȃ USART_STAT ҬTBE ᵝ ̆ ץ Ҍ ╠

ѿҩ ’ҊΏ῀USART_TDATA Ȃ Ώ῀USART_TDATA T̆BEᵝ

0Ȃ USART_TDATA ῀ ᵝ ̆ ᵝ ᴆ 1Ȃ ѿҩ

Ώ῀USART_TDATA ̆ ᾢ ῀ ‖ ̆ ╠

ᴰ ⌠ ᵝ ҬȂ Ώ῀USART_TDATA ̆

̆TBEᵝ ᵝ̆ ┴ᴰ ⌠ ᵝ Ȃ 

Ẋ ѿ ₮ ̆ ғTBEᵝ ᵝ̆ ӇUSART_STAT ҬTCᵝ

1Ȃ USART_CTL0 Ҭ Ҭ ᶏ ᵝ̂TCIẼҹ1̆ ᴪ֟ Ҭ Ȃ 

16-3. USART ₮ԅ USART Ȃ ᴆ ᵬ Ҋץ ̔ 

1. USART_CTL0 WL ̕ 

2. USART_CTL1 ҬΏSTB[1:0]ᵝ Ả ᵝ ̕ 

3. ԅ Ḥ ̆ USART_CTL2 Ҭᶏ DMA ̂DENTᵝ̃̕  

4. USART_BAUD Ҭ ̕ 

5. USART_CTL0 Ҭ ᵝUENᵝ̆ᶏ USART̕ 

6. USART_CTL0 Ҭ TENᵝ̕ 

7. TBE ᵝ̕ 

8. USART_TDATA Ώ ̕ 

9. DMA ᶏ ̆ ѿҩ 7-8̕ 

10. TC=1̆ Ȃ 

16-3. 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_INTC TCC

ᵝΏ1 TCᵝ Ȃ 

SBKCMD ᵝ ̆ᴪ ѿҩ ̆ ̆SBKCMD 0Ȃ 

16.3.4. USART  

҉ ̆ Ҋץ ᶏ USART ̔ 

1. ΏUSART_CTL0 WLᵝ ̕ 

2. USART_CTL1 ҬΏSTB[1:0]ᵝ Ả ᵝ ̕ 

3. ԅ Ḥ ̆ USART_CTL2 Ҭᶏ DMÂDENRᵝ̃̕  
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4. USART_BAUD Ҭ ̕ 

5. USART_CTL0 Ҭ ᵝUENᵝ̆ᶏ USART̕ 

6. USART_CTL0Ҭ RENᵝȂ 

ᶏ ⌠ѿҩ ‖Ḃ Ȃ ѿҩ Ҭᴪ

̆ Ẽ ̆ Ȃ 

⌠ѿҩ ̆USART_STAT Ҭ RBNE ᵝ̆ ԅUSART_CTL0

Ҭ Ҭ ᶏ ᵝRBNEIĔ ᴪ֟ Ҭ Ȃ USART_STAT Ҭ ץ

Ȃ 

ᴆ ץ USART_RDATA DMA ⌠ ȂҌ

DMĂ USART_RDATA ѿҩ ᵬ ץ RBNEᵝȂ 

Ҭ̆ ᶏ RENᵝ̆Ҍ ╠ ᴪҡ Ȃ 

’Ҋ̆ ҈ҩ ṿ ᵀ ᵝ ṿȂ 8Ṑ ̆

3ȁ4ȁ5ҩ ̕ 16Ṑ ̆ 7ȁ8ȁ9ҩ Ȃ 3ҩ

Ҭ 2ҩ 3ҩҹ0̆ ᵝ ҹ0̆ ↕ҹ1Ȃ 3ҩ Ҭ ѿҩ ṿҍῒזң

ҩҌ ̆Ҍ ᵝ̆ ᵝ̆ Ẽ ᵝ Ả ᵝ̆ ֟ ̂NERR Ȃ̃

ᶏ DMĂ ᵝUSART_CTL2 ҬERRIĔ ᴪ֟ Ҭ Ȃ USART_CTL2Ҭ

ᵝOSB̆ ֽ ѿҩ ᵀ ѿҩ ᵝ ṿȂ ’Ҋ Ҍᴪ ⌠

Ȃ 

16-4. 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_CTL0 Ҭ PCENᵝᶏ Ẽ ⱳ ̆ ѿҩ

Ẽ ṿ̆ ῒҍ ⌠ Ẽ ᵝ Ȃ Ҍ ŬSART_STAT

ҬPERR ᵝȂ ԅUSART_CTL0 Ҭ PERRIEᵝ̆ ֟ Ҭ Ȃ 

Ả ᵝᴰ ҬRX ҹ0̆ ֟ ̆USART_STAT ҬFERR ᵝȂ

ᶏ DMA ᵝUSART_CTL2 ҬERRIEᵝ̆ ֟ Ҭ Ȃ 

⌠ѿ ̆ RBNEᵝ ̆ Ҍᴪ Ữ ‖ ҬȂ

USART_STAT Ҭ ₮ ᵝ ORERR ᵝȂ ᶏ DMA ᵝ

USART_CTL2 ҬERRIEᵝ ᵝRBNEIĔ ֟ Ҭ Ȃ 

Ҭ̆֟ ԅ ̂NERR ȁ̃ ̂PERR ȁ̃ ̂FERR̃ ₮
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̂ORERR̃̆↕NERRȁPERRȁFERR ORERRᵝ RBNEᵝ ᵝȂ ᶏ DMĂ

RBNEҬ ̆ ᴆ ȁ ȁ ₮ ֟ Ȃ 

16.3.5. DMA ‖  

ҹ⁞ ̆ ץ DMA ‖ ‖ Ȃ ᵝUSART_CTL2

ҬDENTᵝ ᶏץ DMA ̆ ᵝUSART_CTL2 ҬDENRᵝ ᶏץ DMA Ȃ 

DMA ԍ USART ̆DMA ׆ ῤ SRAMᴰ ⌠ USART ‖ Ȃ

16-5. DMA USART Ȃ 

16-5. DMA USART  

 USART_TDATA ҹ 

DMA

ῤSRAM ҹ

DMA

ᴰ ҹDMA ᴰ

DMAῒז ̆Ҭ ᶏ ̆ᴨᾢ

 

USART_STATҬTC 0 

ᶏ ԍUSART DMA

TC ᵝ

 

ᴰ ̆USART_STAT ҬTCᵝ 1Ȃ USART_CTL0 Ҭ

TCIE ᵝ̆ ֟ Ҭ Ȃ 

DMA ԍ USART ̆DMA ׆ ‖ ᴰ ⌠ ῤ SRAMȂ

16-6. DMA USART Ȃ USART_CTL2 Ҭ

ERRIEᵝ 1 ŬSART_STAT Ҭ ᵝ̂FERRȁORERR NERR̃ ᵝ

֟ Ҭ Ȃ 
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16-6. 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 

16.3.6. ᴆ └ 

ᴆ └ⱳ nCTS nRTS Ȃ USART_CTL2 ҬRTSENᵝ 1

ᶏ RTS ̆ USART_CTL2 ҬCTSENᵝ 1 ᶏ CTS Ȃ 

16-7. 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 nCTS ῀ ‗ ץ Ȃ USART_STAT Ҭ

TBEᵝ 0ғnCTSҹᵞ ̆ Ȃ ̆ nCTSḤ ҹ ̆

ᴪ ╠ Ả Ȃ 

16-8. ᴆ └ 

nCTS

RX

CTS

TX ᵝ  2 ᵝ  3Ả

ᵝ
Ả

ᵝ
 1 Ả ᵝ

ᵝ 1 ᵝ 2Ả

ᵝ
Ả

ᵝ

USART_TDATA  2

RTS

nRTS

 3

 

RS485 ꜚᶏ  

ꜚᶏ ⱳ USART_CTL2 └ DEMᵝ Ȃ ᾛ DÊ Driver 

Enable Ḥ̃ └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 

16.3.7. Ḥ 

ḤҬ̆ ҩUSART ѿҩ Ȃ ԍѿҩ ̆ RX

̆ ѿ Ȃҹ⁞ ̆ ᴆ ץ USART_CMD Ҭ

MMCMDᵝ 1ᶏUSART ῀ Ȃ 

USART ԍ ̆ ᵝ Ҍᴪ ᵝȂ ̆USART ץ ᴆ

Ҋңץ Ҭ ѿ ̔ Ȃ 

ᶏ USARTȂ RX ⌠ ̆ ᴆᴪ RWU

׆̆ ₮ ̆ᵖUSART_STAT ҬIDLEFᵝҌᴪ 1Ȃ 

USART_CTL0 ҬWM ᵝ̆ ᵝᴪ ҹ ᵝȂ ᵝҹ

1̆ ҹ Ȃ ᵝ 0̆ ҹ Ȃ

ᵞ4ᵝ ᵞ7ᵝҍUSART_CTL1 Ҭ ADDRᵝ ̆ ᴆᴪ RWU ̆ ₮

Ȃ ⌠ USART R̆BNE ᵝȂ USART_STAT׆ץ Ҭ

Ȃ ᵞ4ᵝ ᵞ7ᵝҍUSART_CTL1 Ҭ ADDRᵝҌ ̆ ᴆᴪ ᵝ

RWU ꜚ ῀ Ȃ ’Ҋ̆RBNEҌᴪ ᵝȂ 

USART_CTL0 ҬPCENᵝ ᵝ̆ ᵝ ҹ ᵝ ῒ̆ᵩᵝ ҹ
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ᵝȂ ADDMᵝ ᵝ̆ғ ҹ7ᵝ ̆ῒҬ ᵞ 6ᵝ ҍADDR[5:0] Ȃ

ADDMᵝ ᵝ̆ғ ҹ9ᵝ ̆ῒҬ ᵞ8ᵝ ҍADDR[7:0] Ȃ 

16.3.8. LIN  

USART_CTL1 LMEN ᵝ ᶏ ԑ Ȃ LIN Ҋ̆

USART_CTL1 ҬCKEN S̆TB[1:0] USART_CTL2 SCEN H̆DEN ĬRENᵝ

0Ȃ 

ѿҩ L̆IN ҍ Ȃ ᵝ ҹ8ȂѿҩẢ

ᵝ 13ҩ0ҹ Ȃ 

ⱳ ῃ ԍ USART Ȃ ̆ ץ Ҋ Ӟ̆ ץ

ᴰ ҬȂUSART_CTL1 ҬLBLENᵝ ץ Ȃ RX

⌠ ԍ ԍҍ 0̂LBLEN=0 ̆10ҩ0̕LBLEN=1 ̆11ҩ0̃̆

USART_STAT ҬLBDF ᵝȂ USART_CTL1 ҬLBDIE ᵝ̆ ֟ Ҭ Ȃ 

16-9. Ҋ ̆ Ҋ̆USART ᴪ

⌠ѿҩῃ 0 ̆ FERR ᵝȂ 

16-9. Ҋ  

0 1 2

1 ҩ

USART_RDATA 0 1 00000000 2

FERR

RX

LBDF  

16-10. ᴰ Ҭ ̆ ᴰ Ҭ̆ ╠ᴰ

̆FERR ᵝȂ 

16-10. ᴰ Ҭ  

0 2

USART_RDATA 0 1 2

FERR

RX

LBDF

1ҩ

1

 

16.3.9. Ḥ  

USART Һ Ҋ ῃ ұ Ḥ̆ ץ ᵝUSART_CTL1 CKENᵝ ᶏ

Ȃ Ҋ ŬSART_CTL1 LMEN USART_CTL2 SCEN H̆DEN ĬRENᵝ

0ȂCK ᵬҹUSART ₮ֽֽ̆ TENᵝ ᶏ ̆ Ȃ

ᵝ Ả ᵝᴰ ̆Ҍᴪ׆CK ₮ ‖ȂUSART_CTL1 CLENᵝ ‗

ᵞᵝ̂ ᵝ̃ Ḥ ₮Ȃ Ҭ̆ӞҌ

ᴪ Ḥ ֟ ȂUSART_CTL1 CPHᵝ ‗ ѿҩ ԋ

ҩ ȂUSART_CTL1 CPLᵝ ‗ USART Ҋ̆
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Ȃ  

CK ₮ USART_CTL1 ҬCPL̆CPH̆CLENᵝ‗ Ȃ ᴆֽ USART

̂UEN=0̃ ץ ױ ṿȂ 

ҍ Ȃ Ҋ ̆ ᴋᵥ Ȃ 

16-11. Ҋ USARTɒ  

USART

̂Һ ̃

RX

TX

CK

׆̂ ̃

῀

῀

₮

 

16-12. 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)

 

16.3.10. ұ ̂IrDA SIR̃ ⱳ  

ұ ⱳ ᵝUSART_CTL2 Ҭ IRENᶏ Ȃ IrDA Ҋ̆

USART_CTL1 LMEN̆STB[1:0]̆CKENᵝ USART_CTL2 HDEN̆SCEN

ᵝ 0Ȃ 

IrDA Ҋ̆USART SIR └̆ └ Ḥ LED

̆ USART Ȃ ԍ ̆ ԍ115200Ȃ 
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16-13. IrDA SIR ENDEC 

‰
USART

SIR 

TX

RX

TX pin

RX pin

IREN

1

0

0

1

LED

ῤ

 

IrDA Ҋ̆TX ҍRX Ҍ ȂTX ҹᵞ ̆RX ҹ Ȃ

IrDA Ḡ ף ‘1’̆ ᾣ ‖̂RTZḤ ף̃ ‘0’Ȃῒ ‖

ѿҩᵝ 3/16ȂIrDA ⌠ ԍ1ҩPSC ‖Ȃ ‖ ԍ1ᵖ

ԍ2ṐPSC ̆IrDA↕ ⌠Ȃ 

ԍIrDA ѿ ̆ IrDA SIR ENDEC Ҭ̆ Ҍ Ȃ 

16-14. IrDA└ 

TX 
Ả ᵝ

ᵝ
10 0 00001 11 1

Ả ᵝ
ᵝ 1 0 1111 00000

TX 

RX 

RX

 

USART_CTL2 ҬIRLP ᵝ ᶏSIRץ ᵬ ᵞⱳ ҊȂ

PCLK№ ⌠ ᵞ ꜚȂ№ USART_GP ҬPSC[7:0]ᵝ ȂTX

‖ ҹᵞⱳץ 3ṐȂ ᵬ ҍ IrDA Ȃ 

16.3.11. 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 
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16.3.12. ̂ISO7816-3̃  

ѿ Ḥ ̆ ISO7816-3 Ȃ ̂T=0̃ ̂T=1 Ȃ̃

USART_CTL2 SCENᵝ 1̆ ᶏ Ȃ Ҋ ŬSART_CTL1

LMENᵝ USART_CTL2 HDEN̆IRENᵝ 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 

16-15. ISO7816-3  

0 1 2 3 4 5 6 7

0 1 2 3 4 5 6 7

0.5 bit 1 bit

S

S

ISO 7816-3

ISO 7816-3

P

P

 

̂T=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 SCRTNUM Ȃ ╠

ᴪ ῀2.5ᵝ Ȃ ѿ ̆TCᴪ ᵝȂ ׅ

⌠NACKḤ ŬSART ᴪẢ ̆ ᵝȂUSARTҌᴪ NACKḤ ᵬҹ

ᵝȂ 

USART ̆ ╠ ⌠ ̆TX Ả ᵝ ѿҩᵝ

ῤᴪ ᵞȂ ᴪ ⌠NACKḤ Ȃ ᴪ֟ ѿҩ Ȃ ⌠

̆RBNEҬ DMA Ҍᴪ Ȃ ̆

Ȃ ̂ ҩ ΐᵣṿ SCRTNUMᵝ ̃̆ ⌠ ׅ

̆USARTẢ NACKḤ ҩ ҹ Ẽ Ȃ USART_CTL2

Ҭ NKEN ᵝ ᶏץ NACKḤ Ȃ 

ҊҌ Ȃ 

̂T=1̃ 

T=1̂ ̃Ҋ̆USART_CTL2 NKENᵝ ῏ Ȃ 
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׆ ̆ ᴆ USART_RT BWT ̂ -̃11 ṿ

RBNEIE ᵝȂ ⌠ԅ ҩ ̆ ׆ ⌠ ̆ Ҭ Ȃ

ӊ╠ ⌠ԅ ѿҩ ̆↕ᴪ RBNEҬ Ȃ Ҋ̆ DMA׆ ̆Ӟ

ѿҩ Ῥ ᶏ DMAȂ 

⌠ ѿҩ ӊ ̂RBNEҬ ̃ USART_RT ҹCWT ̂

̃ – 11 ṿ̂ ҩ ץ ᵬҹ ᵝ̃̆ ҹԅ ңҩ ӊ ꜚ

Ȃ ╠ѿҩ ⌠ CWT ӊ ̆

USARTᴪ RTF ᴆ̆ RTIE ᵝ ̆ᴪ Ҭ Ȃ 

USART ѿҩ ⌠ ̆ ҩ USART Ṝ ꜚ

0̂TBE=0 Ȃ̃ ҩ Ḥ ᵝԍ ₮ ҈ҩ ̂ № Ȃ̃ ҩṿ Ώ

῀USART_RT BL[7:0]Ȃ ᶏ DMA ̆ ӊ╠̆ ҩ

ҹ ṿ̂0x0 Ȃ̃ҹԅ ⌠ ҩṿ̆ ⌠ ҩ ̆ᴪ ѿҩҬ Ȃ ᴆ ׆ץ

‖ ҈ҩ ᵬҹ Ȃ 

Ҭ ꜚ ̆ ץ ᴆ ₮ Ạ BL ṿ ⌠Ȃ ᵖ

ӊ╠ B̆L̂ 0xFF̃ ץ ҹ ṿȂ ṿ↕ ⌠ ҈ҩ Ώ⌠

ҬȂ 

ҩ ̂ ̆ Ḥ ̃ ԍBL+4Ȃ EBF Ҭ

ᴆ̂ EBIEᵝ 1 Ȃ̃ ₮ ̆ ᴪ ѿҩRTҬ Ȃ 

 

ӈԅң ̔ Ȃ 

׆̆ ᵞᵝ ᴰ T̆X ף ‘1’̆Ẽ Ȃ

’Ҋ̆MSBFᵝ DINVᵝ ҹ0̂ ṿ Ȃ̃ 

׆̆ ᵝ ᴰ T̆X ᵞ ף ‘1’̆Ẽ Ȃ

’Ҋ̆MSBFᵝ DINVᵝ ҹ1Ȃ 

16.3.13. ModBusḤ 

ⱳ ̆USART ᶫ ModBus/RTU ModBus/ASCII Ȃ 

ModBus/RTU Ҋ̆ ѿҩ 2ҩ ≢ Ȃ ҩⱳ

ѿҩ ⱳ Ȃ 

ҹԅ ̆ ᵝUSART_CTL1 RTENᵝ USART_CTL0 RTIE

ᵝȂ USART_RT ҍ2ҩ ṿȂ ѿҩẢ ᵝ ̆

̆ ֟ ѿҩҬ ̆ ᴆ ╠ Ȃ 

ModBus/ASCII Ҋ̆ ҹ ѿҩ ̂CR/LF  ̃ұȂUSART

└ ҩⱳ Ȃΐᵣ LF ASCII ⌠ADDR Ҭ ̂AMIE=1̃

Ȃ ᴆ ⌠LF ץ DMA Ҭ ⌠CR/LF ⌠ Ȃ 
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16.3.14. FIFO 

USART_RFCS RFEN ᵝᶏ FIFŎ ץ ᾧ CPU

RBNEҬ ̆ Ȃ FIFO Ữ 5 Ȃ FIFO ̆

RFFINTᵝ ᵝȂ RFFIE ᵝ̆ ֟ Ҭ Ȃ 

16-16. 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׆ .16.3.15  

‰RBNEҬ WUMҬ USART ׆ MCUȂ 

UESMᵝ 1 ғUSART ҹIRC8M LXTAL ̂ RCU № Ȃ̃ 

ᶏ RBNE ‰Ҭ ̆ ῀ ╠ RBNEIEᵝ ᵝȂ 

ᶏ WUIEҬ ̆WUIEҬ ץ WUMᵝ Ȃ 

῀ ╠̆ DMAȂ ῀ ╠̆ ᴆ USART

ᴰ Ȃ ץ USART_STAT Ҭ BSY ∞ ȂREAᵝ ץ

ḠUSART ᶏ Ȃ 

⌠ Ԋᴆ ̆ MCU ᵬ ̆WUF ᵝ ᴆ

1̆ ғ WUIE ᵝ ’Ҋ̆ ѿҩ Ҭ Ȃ 

16.3.16. USARTҬ  

USARTҬ Ԋᴆ 16-3. USARTҬ ̔ 

16-3. USARTҬ  

Ҭ Ԋᴆ Ԋᴆ  ᶏ └ᵝ 

 TBE TBEIE 
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Ҭ Ԋᴆ Ԋᴆ  ᶏ └ᵝ 

CTS  CTSF CTSIE 

 TC TCIE 

⌠ ץ  RBNE 
RBNEIE 

⌠  ORERR 

FIFO  RFFINT RFFIE 

⌠  IDLEF IDLEIE 

Ẽ  PERR PERRIE 

LIN Ҋ̆ ⌠  LBDF LBDIE 

̂ ȁ ₮

ȁ ̃ DMA ᶏ

 

NERR ORERR FERR ERRIE 

 AMF AMIE 

 RTF RTIE 

 EBF EBIE 

Deepsleep׆  WUF WUIE 

Ҭ └ ӊ╠̆ Ҭ Ԋᴆ ῏ Ȃ ᴋᵥ Ṝ USART

└ ֟ ѿҩҬ ȂҌ ᴆ ץ ѿҩҬ Ⱶ ҩҬ ԊᴆȂ 
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16-17. 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
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16.4. USART  

USART0 ̔0x4001 3800 

USART1 ̔0x4000 4400 

16.4.1. USART └ 0̂ USART_CTL0̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  EBIE RTIE DEA[4:0] DED[4:0] 

    rw rw rw rw 

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

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

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

 

ᵝ/ᵝ    

31:28 Ḡ  Ḡ ᵝṿȂ 

27 EBIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

USART1̆ ᵝḠ Ȃ 

26 RTIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

USART1̆ ᵝḠ Ȃ 

25:21 DEA[4:0] ꜚᶏ ᵝ  

֓ ӈDE ̂ ꜚᶏ Ḥ̃ ᵝҍ ѿҩ ᵝӊ

Ȃ ץ ҹ ᵝ ̂1/8 1/16ᵝ ̃̆ ץ OVSMODᵝ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

20:16 DED[4:0] ꜚᶏ ᵞ  

֓ᵝ ӈѿҩ Ḥ ѿҩ Ả ᵝҍ ᵞDÊ ꜚᶏ ̃Ḥ

ӊ Ȃ ץ ҹ ᵝ ̂ 1/8 1/16ᵝ ̃̆ ץ OVSMOD

ᵝ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

15 OVSMOD  

0̔16Ṑ  

1̔8Ṑ  

LIN, IrDA ̆ ᵝḠ 0Ȃ 
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USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

14 AMIE ADDR Ҭ ᶏ  

0̔ ADDR Ҭ  

1̔ᶏ ADDR Ҭ  

13 MEN ᶏ  

0̔  

1̔ᶏ  

12 WL   

0̔8 ᵝ 

1̔9 ᵝ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

11 WM ׆  

0̔  

1̔  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

10 PCEN └ᶏ  

0̔ └ 

1̔ᶏ └  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

9 PM  

0̔Ẽ  

1̔  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

8 PERRIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ ̆ USART_STAT PERRᵝ ᵝ ̆ Ҭ Ȃ 

7 TBEIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ ̆ USART_STAT TBEᵝ ᵝ ̆ Ҭ Ȃ 

6 TCIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ ̆ USART_STAT ҬTC ᵝ ̆ Ҭ Ȃ 

5 RBNEIE ‖ Ҭ Ҭ ᶏ  

0̔ ‖ Ҭ Ҭ  

1̔ᶏ ‖ Ҭ Ҭ ̆ USART_STAT ORERR

RBNEᵝ ᵝ ̆ Ҭ Ȃ 

4 IDLEIE IDLE Ҭ ᶏ  

0̔ IDLE Ҭ  
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1̔ᶏ IDLE Ҭ ̆ USART_STAT IDLEFᵝ ᵝ ̆ Ҭ Ȃ 

3 TEN ᶏ  

0̔  

1̔ᶏ  

2 REN ᶏ  

0̔  

1̔ᶏ ғ ᵝȂ 

1 UESM USART Ҋᶏ  

0̔USARTҌ ׆ MCU  

1̔USART ׆ MCUȂ ᴆ USART IRC8M

LXTALȂ 

USART1̆ ᵝḠ Ȃ 

0 UEN USARTᶏ  

0̔ USART № ₮ 

1̔ᶏ USART № ₮ 

16.4.2. USART └ 1̂ USART_CTL1̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

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

rw rw  rw rw rw rw 

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

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

rw rw rw rw rw rw rw  rw rw rw  

 

ᵝ/ᵝ    

31:24 ADDR[7:0] USART  

֓ᵝ ₮USART Ȃ 

Ḥ ғ ̆ ֓ᵝ

Ȃ ⌠ ᵝҹ1 ֓ᵝ Ȃ ADDMᵝ ̆

ֽֽADDR[3:0] Ȃ 

̆ ֓ᵝӞ Ȃ ⌠ ̂8ᵝ̃ҍ

ADDR[7:0] ṿ ̆ ̆AMF ᵝȂ 

̂REN=1̃ USART̂UEN=1̃ ᶏ ̆ ᵝ Ҍ ΏȂ 

23 RTEN ᶏ  

0̔ ⱳ  

1̔ᶏ ⱳ  
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USART1̆ ᵝḠ Ȃ 

22:20 Ḡ  Ḡ ᵝṿȂ 

19 MSBF ᵝ ╠ 

0̔ / ̆ ᵞᵝ ╠ 

1̔ / ̆ ᵝ ╠ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

18 DINV ᵝ  

0̔ ᵝḤ ṿ  

1̔ ᵝḤ ṿ  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

17 TINV TX  

0̔TX Ḥ ṿ  

1̔TX Ḥ ṿ . 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

16 RINV RX  

0̔RX Ḥ ṿ . 

1̔RX Ḥ ṿ  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

15 STRP ֜ TX/RX  

0̔TX RX ⱳ Ҍ ֜  

1̔TX RX ⱳ ֜   

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

14 LMEN LIN ᶏ  

0̔LIN ῏  

1̔LIN  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

USART1̆ ᵝḠ Ȃ 

13:12 STB[1:0] STOPᵝ  

00̔1Ả ᵝ 

01̔0.5Ả ᵝ 

10̔2Ả ᵝ 

11̔1.5Ả ᵝ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

11 CKEN CK ᶏ  

0̔ CK  

1̔ᶏ CK  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

10 CPL  
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0̔ Ҋ̆CK Ҍ Ḡ ҹᵞ  

1̔ Ҋ̆CK Ҍ Ḡ ҹ  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

9 CPH ᵝ 

0̔ Ҋ̆ ҩ ѿҩ  

1̔ Ҋ̆ ԋҩ ѿҩ  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

8 CLEN CK  

0̔ Ҋ̆ ѿᵝ̂MSB̃ ‖Ҍ ₮⌠CK  

1̔ Ҋ̆ ѿᵝ̂MSB̃ ‖ ₮⌠CK  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

7 Ḡ  Ḡ ᵝṿȂ 

6 LBDIE LIN Ḥ Ҭ ᶏ  

0̔ Ḥ Ҭ  

1̔ᶏ Ḥ Ҭ ̆ USART_STAT LBDFᵝ ᵝ̆ ֟ Ҭ Ȃ 

USART1̆ ᵝḠ Ȃ 

5 LBDL LIN  

0̔ 10ᵝ  

1̔ 11ᵝ  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

USART1̆ ᵝḠ  

4 ADDM  

ᵝ 4ᵝ ῃᵝ Ȃ 

0̔4ᵝ  

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 

16.4.3. 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 
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rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:23 Ḡ  Ḡ ᵝṿȂ 

22 WUIE ׆ Ҭ ᶏ  

0̔ ׆ Ҭ  

1̔ᶏ ׆ Ҭ  

USART1̆ ᵝḠ Ȃ 

21:20 WUM[1:0] ׆  

ҩᵝ ָӇԊᴆ ץ ᵝUSART_STAT Ҭ WUF̂׆

̃ Ȃ 

00̔WUF Ṝ ᵝȂ ᵥ ADDR ADDMҬ ӈȂ 

01̔Ḡ  

10̔WUF ⌠ ᵝ ᵝȂ  

11̔WUF ⌠RBNE ᵝȂ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

USART1̆ ᵝḠ Ȃ 

19:17 SCRTNUM[2:0] ꜚ  

Ҋ̆ ֓ᵝ Ȃ Ҋ̆

֟ ̂FERRᵝ ᵝ̃ ӊ╠ ꜚ Ȃ 

Ҋ̆ ֟ ̂RBNEᵝ PERRᵝ ᵝ̃ӊ╠ ꜚ

Ȃ 

֓ᵝ ҹ0x0 ̆ Ҋ ֓ᵝ Ҍᴪ ꜚ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ ̆ Ả Ȃ 

USART1̆ ᵝḠ Ȃ 

16 Ḡ  Ḡ ᵝṿȂ 

15 DEP ꜚᶏ  

0̔DEḤ  

1̔DEḤ ᵞ  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

14 DEM ꜚᶏ  

ᶏ ᵝץ ̆ ץ DEḤ └ȂDEḤ  RTS׆

₮ Ȃ 

0̔ DEⱳ  

1̔ᶏ DEⱳ  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

13 DDRE DMA 

0̔ ’Ҋ̆Ҍ DMAȂ Ҍᴪ֟ DMA ̆

ץ Ḡ Ҍᴪ ᴰ ̆ᵖ Ҋѿҩ ⌠ ᴪ ᴰ Ȃ

̆RBNEᵝḠ ץ0 ̆ᵖ ᵝᴪ ᵝȂ
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ԍ Ȃ 

1̔ ’Ҋ̆DMA ᴪ ̆ ⌠ ᵝ 0ȂRBNE

ᵝᴪ ᵝȂ ᴆ ╠̆ ᾢ DMA

̂DMAR = 0̃ RBNEȂ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

12 OVRD ₮  

0̔ᶏ ₮ⱳ Ȃ ⌠ ⌠ ╠ ̆ORERR

ᵝ ᵝ̆ ғ ᴪҡ Ȃ 

1̔ ₮ⱳ Ȃ ⌠ ⌠ ╠ ̆ORERR

ᵝ Ҍᴪ ᵝ̆ ᴪ USART_ RDATA ╠ץ ῤ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

11 OSB  

0̔҈  

1̔ѿ  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

10 CTSIE CTSҬ ᶏ  

0̔ CTSҬ  

1̔ᶏ CTSҬ ̆ USART_STAT CTSᵝ ᵝ ̆ᴪ֟ Ҭ Ȃ 

9 CTSEN CTSᶏ   

0̔ CTS ᴆ  

1̔ᶏ CTS ᴆ  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

8 RTSEN RTSᶏ  

0̔ RTS ᴆ  

1̔ᶏ RTS ᴆ ̆ ‖ Ṝ̆ ᴪ Ҋѿҩ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

7 DENT DMA ᶏ  

0̔῏ DMA   

1̔ DMA  

6 DENR DMA ᶏ  

0̔῏ DMA   

1̔ DMA  

5 SCEN ᶏ  

0̔  

1̔ᶏ  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

USART1Ҭ̆ ᵝḠ Ȃ 

4 NKEN NACKᶏ  

0̔ ₮ Ҍ NACK 



                                                               GD32E23x Ύ 

416 
 

1̔ ₮ NACK 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

USART1Ҭ̆ ᵝḠ Ȃ 

3 HDEN ᶏ  

0̔  

1̔  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

2 IRLP IrDAᵞⱳ  

0̔  

1̔ᵞⱳ  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

1 IREN IrDA ᶏ  

0̔ IrDA 

1̔ᶏ IrDA  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

USART1Ҭ̆ ᵝḠ Ȃ 

0 ERRIE Ḥ Ҭ ᶏ  

0̔ Ҭ  

1̔ Ḥ ̆ USART_STAT FERRᵝ ŎRERRᵝ NERRᵝ

ᵝ ̆ᴪ֟ Ҭ Ȃ 

16.4.4. USART ̂USART_ BAUD̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

USART̂UEN=1̃ ᶏ ̆ Ҍ ΏȂ 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

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

rw rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:4 BRR[15:4] № № 

INTDIV[11:0] = BRR[15:4] 

3:0 BRR [3:0] № № 
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OVSMOD = 0̆FRADIV [3:0] = BRR [3:0]̕ 

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

16.4.5. USART Ḡ № ̂USART_GP̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

USART ᶏ ̂UEN=1̃ ̆ Ҍ ΏȂ 

USART1Ҭ̆ Ḡ 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 

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

rw rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:8 GUAT[7:0] Ҋ Ḡ ṿ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

7:0 PSC[7:0] № ṿ 

ᵞⱳ Ҋ̆ № ᵞⱳ Ҋ Ȃ

ṿ № Ȃ 

00000000̔Ḡ  – Ҍ ҩṿ 

00000001̔1№  

00000010̔2№  

... 

IrDA Ҋ № ṿ 

00000001ֽ̔ ҹ ҩṿ 

Ҋ̆ № ṿ ԍPSC[4:0]ᵝ ҬȂPSC[7:5]ᵝḠ ҹ

ᵝṿȂ№ Ҭṿ ңṐȂ 

00000̔Ḡ  -Ҍ ҩṿ 

00001̔2№  

00010̔4№  

00011̔6№  

... 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 
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16.4.6. USART ̂USART_RT̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

USART1Ҭ̆ Ḡ Ȃ 

̂32ᵝ̃ Ȃ 

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

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

rw rw 

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

RT[15:0] 

rw 

 

ᵝ/ᵝ    

31:24 BL[7:0]  

֓ᵝ ₮ԅ T=1 Ȃ ṿ ԍḤ + №

̂1-LEC/2-CRC̃ – 1Ȃ 

ҩṿ ץ ̂ ԍ ׆ ̃̆

ҩ ѿҩ ѿ Ȃ Ҋ̆ TBE=0 ̆

0Ȃ 

ῒז Ҋ̆ REN=0 ̂ ̃ ғ/ EBCᵝ Ώ1

0Ȃ 

23:0 RT[23:0]  

ᵝ ṿ̆ ᵝ  

‰ Ҋ̆ ѿҩ ̆ RT ῤ̆ ⌠

ᵝ̆ RTF ᵝȂ 

̆ ҩṿ CWT BWTȂ ’Ҋ̆ ׆

ѿҩ ᵝ Ȃ 

֓ᵝ ץ ᵬ ΏȂẊ ѿҩ ⌠ RT ̆RTF ᴪ

ᵝȂ ԍ ҩ ̆ ҩṿ Ώѿ Ȃ 

16.4.7. 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  
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 w w w w w 

 

ᵝ/ᵝ    

31:5 Ḡ  Ḡ ᵝṿȂ 

4 TXFCMD  

ᵝΏ1 ᵝTBE ᵝ̆ץ Ȃ  

USART1Ҭ̆ ᵝḠ Ȃ 

3 RXFCMD  

ᵝΏ1 RBNE ᵝ̆ץҡ Ȃ 

2 MMCMD  

ᵝΏ1ᶏUSART ῀ ғ ᵝRWU ᵝȂ 

1 SBKCMD  

ᵝΏ1 ᵝSBKF ᶏUSART ѿҩ Ȃ 

0 Ḡ  Ḡ ᵝṿȂ 

16.4.8. 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  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  

ᵝ ԅUSART ᶏ ̆ ᵝ ץ ᴆ Ȃ 

0̔USART  

1̔USART ᶏ  

21 TEA ᶏ  

ᵝ ԅUSART ᶏ ̆ ᵝ ץ ᴆ Ȃ 

0̔USART  

1̔USART ᶏ  

20 WUF ׆  
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0̔ ׆  

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 

USART1Ҭ̆ ᵝḠ Ȃ 

19 RWU ׆  

ᵝ USART ԍ Ȃ 

0̔ ᵬ  

1̔  

℗ ̆ ᴆ 0 1Ȃ └ ̂

̃ USART_CTL0 WMᵝ Ȃ 

Ḥ ̆ USART_CMD MMCMDᵝΏ1

ᵝ ᵝȂ  

18 SBF Ḥ  

0̔  

1̔  

ᵝ ѿҩ Ḥ Ȃ 

USART_CMD SBKCMDΏ1 ᵝȂ 

Ả ᵝ ̆ ᴆ 0Ȃ 

17 AMF ADDR  

0̔ADDR ⌠ Ҍ  

1̔ADDR ⌠ ̆ USART_CTL0 AMIE=1̆ ѿҩ

Ҭ Ȃ  

⌠ADDR [7:0]Ҭ ӈ ̆ ᴆ ᵝȂ 

USART_ INTC AMCΏ1 0Ȃ 

16 BSY  

0̔USART ԍ  

1̔USART  

15:13 Ḡ  Ḡ ᵝṿȂ 

12 EBF  

0̔  

1̔ ⌠ ̂ ̃̆ USART_CTL1 EBIE=1̆

ѿҩҬ Ȃ 

⌠ ׆̂  ̆ №̃ ԍ ԍBLEN + 4̆ ᴆ

ᵝȂ 

USART_INTC EBCΏ1 0Ȃ 

USART1Ҭ̆ ᵝḠ Ȃ 

11 RTF  
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0̔  

1̔ ̆ USART_CTL1 RTIE ᵝ̆ ᴪ Ҭ Ȃ 

ԅ USART_RT Ҭ RTṿ̆ ᴆ 1Ȃ 

USART_INTC RTCᵝΏ1 0Ȃ 

̆ ҩ ԍCWT BWT Ȃ 

USART1Ҭ̆ ᵝḠ Ȃ 

10 CTS CTS  

ҩṿ ԍnCTS ῀ Ȃ 

0̔nCTS ῀  

1̔nCTS ῀ ᵞ  

9 CTSF CTS  

0̔nCTS   

1̔nCTS  USART_CTL2 CTSIEᵝ ᵝ̆ Ҭ

Ȃ 

nCTS ῀ ̆ ᴆ ᵝȂ 

USART_INTC CTSCᵝΏ1̆ ᵝȂ 

8 LBDF LIN   

0̔ ⌠LIN  

1̔ ⌠LIN Ȃ USART_CTL1 LBDIEᵝ ᵝ ̆ ᴪ Ҭ

֟ Ȃ 

LIN ⌠ Ṝ̆ ᴆ ᵝȂ 

USART_INTC LBDCᵝΏ1̆ ᵝȂ 

USART1Ҭ̆ ᵝḠ Ȃ 

7 TBE  

0̔ ⌠ ᵝ  

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  

0̔  

1̔ Ȃ USART_CTL0 TCIE ᵝ̆ ᴪ Ҭ ֟ Ȃ 

ѿҩ ғTBE ᵝ̆ ᵝ ᴆ ᵝȂ 

USART_INTC TCCᵝΏ1 0Ȃ 

5 RBNE ‖  

0̔ ⌠  

1̔ ⌠ ғ ץ Ȃ USART_CTL0 RBNEIEᵝ ᵝ̆

ᴪ Ҭ ֟ Ȃ 

ᵝ ῤ ⌠ USART_ RDATĂ ᴆ ᵝȂ 
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USART_RDATA USART_CMD RXFCMDᵝΏ1 0Ȃ 

4 IDLEF  

0̔ ⌠  

1̔ ⌠ Ȃ, USART_CTL0 IDLEIEᵝ 1̆ ᴪ Ҭ ֟ Ȃ 

⌠ ̆ ᴆ ᵝȂ ⌠RBNEᵝ ᵝ̆ ↕ Ҍᴪ Ῥ ᵝȂ 

USART_INTC IDLECᵝΏ1 0Ȃ 

3 ORERR ₮   

0̔ ⌠ ₮  

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   

0̔ ⌠  

1̔ ⌠ Ȃ ḤҬ̆ USART_CTL2 ERRIEᵝ

ᵝ̆ ᴪ Ҭ ֟ Ȃ 

Ṝ ⌠ ̆ ᴪ ᴆ ᵝȂ 

USART_INTC NECᵝΏ1 0Ȃ  

1 FERR   

0̔ ⌠  

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   

0̔ ⌠  

1̔ ⌠  ḤҬ̆ USART_CTL0 PERRIEᵝ

ᵝ̆ ᴪ Ҭ ֟ Ȃ 

Ṝ ⌠ ̆ ᴪ ᴆ ᵝȂ 

USART_INTC PECᵝΏ1 0Ȃ 

16.4.9. USART Ҭ ̂USART_INTC̃ 

Ẓ ̔0x20 

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  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 ׆   

ᵝΏ1 USART_STAT WUFᵝȂ 

USART1Ҭ̆ ᵝḠ Ȃ 

19:18 Ḡ  Ḡ ᵝṿȂ 

17 AMC ADDR  

ᵝΏ1 USART_STAT AMFᵝȂ 

16:13 Ḡ  Ḡ ᵝṿȂ 

12 EBC   

ᵝΏ1 USART_STAT EBFᵝȂ 

USART1Ҭ̆ ᵝḠ Ȃ 

11 RTC  

ᵝΏ1 USART_STAT RTF Ȃ 

USART1Ҭ̆ ᵝḠ Ȃ 

10 Ḡ  Ḡ ᵝṿȂ 

9 CTSC CTS  

ᵝΏ1 USART_STAT CTSFᵝȂ 

8 LBDC LIN  

ᵝΏ1 USART_STAT LBDF ᵝȂ 

USART1Ҭ̆ ᵝḠ Ȃ 

7 Ḡ  Ḡ ᵝṿȂ 

6 TCC  

ᵝΏ1 USART_STAT TCᵝȂ 

5 Ḡ  Ḡ ᵝṿȂ 

4 IDLEC  

ᵝΏ1 USART_STAT IDLEFᵝȂ 

3 OREC ₮  

ᵝΏ1 USART_STAT ORERRᵝȂ 

2 NEC  
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ᵝΏ1 USART_STAT NERRᵝȂ 

1 FEC  

ᵝΏ1 USART_STAT FERRᵝȂ 

0 PEC  

ᵝΏ1 USART_STAT PERRᵝȂ 

16.4.10. USART ̂USART_RDATÃ 

Ẓ ̔0x24 

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  RDATA[8:0] 

 r 

 

ᵝ/ᵝ    

31:9 Ḡ  Ḡ ᵝṿȂ 

8:0 RDATA[8:0] ṿ 

⌠  

⌠ ԅ Ẽ ᵝ̂USART_CTL0 PCEN 1̃̆ Ӈ

⌠ ᵝ̂ 7ᵝ 8ᵝ̆ ‗ԍ ̃ Ẽ ᵝȂ 

16.4.11. USART ̂USART_TDATÃ 

Ẓ ̔0x28 

ᵝṿ̔ 0xXXXX 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  TDATA[8:0] 

 rw 

 

ᵝ/ᵝ    

31:9 Ḡ  Ḡ ᵝṿȂ 

8:0 TDATA[8:0] ṿ 
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⌠ ԅ Ẽ ᵝ̂USART_CTL0 PCEN 1̃̆ Ӈ

ᵝ̂ 7ᵝ 8ᵝ ‗ԍ ̃ ᴪ Ẽ ᵝ  Ȃף

USART_STAT TBEᵝ ᵝ ̆ ҩ ץ ΏȂ 

16.4.12. USART Ὶ └ ̂USART_CHC̃  

Ẓ ̔0xC0 

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 

Ḡ  EPERR Ḡ  HCM 

 w0c  rw 

 

ᵝ/ᵝ    

31:9 Ḡ  Ḡ ᵝṿȂ 

8 EPERR ╠ Ȃ 

RBNE ᵝ╠̆ ᵝ ⌠ ᵝȂ 

ᴆΏ0 ץ ᵝȂ 

0̔ ⌠  

1̔ ⌠  

7:1 Ḡ  Ḡ ᵝṿȂ 

0 HCM ᴆ └Ὶ  

0̔nRTSḤ ԍRBNE  

1̔ ѿҩ ᵝ̂PCE ᵝ Ẽᵝ̃ ̆nRTSḤ ᵝ 

16.4.13. USART FIFO└ ̂USART_RFCS̃ 

Ẓ ̔0xD0 

ᵝṿ̔ 0x0000 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 
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ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 RFFINT FIFO Ҭ  

14:12 RFCNT[2:0] FIFO ṿ 

11 RFF FIFO  

0̔ FIFOҌҹ  

1̔ FIFO  

10 RFE FIFO  

0̔ FIFOҌҹ  

1̔ FIFO  

9 RFFIE FIFO Ҭ ᶏ  

0̔ FIFO Ҭ  

1̔ᶏ FIFO Ҭ  

8 RFEN FIFOᶏ  

UESM=1̆ ᵝ ᵝȂ 

0̔ ᶏ FIFO 

1̔ᶏ FIFO 

7:1 Ḡ  Ḡ ᵝṿȂ 

0 ELNACK ԅ ̆ ╠NACK 

⌠ ᵝ ̆NACK ‖ ╠1/16ᵝ Ȃ 

0̔ ԅ ̆ ╠NACKȂ 

1̔ ԅ ̆ᶏ ╠NACKȂ 

USART1Ҭ̆ ᵝḠ Ȃ 
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17. ῤ ̂I2C̃ 

 ׃ .17.1

I2Ĉῤ ̃ ᶫԅ ҙ ‰ ң ұ └ ̆ ԍ MCU

I2C ȂI2C ᶏ ң ұ ̔ұ SDA ұ SCLȂ 

I2C ԅ I2C ̆ ץ + ̆ΐ CRC

ⱳ ȁ SMBuŝ ȁ̃PMBuŝ ̃ SAM_V̂ ῃ └

̃ ̆ Һ I2C ȂI2C Ӟ DMA ̆ ⁞ CPU

Ȃ 

17.2. Һ  

Â I2C Ȃ 

Â ѿ Һ ⱳ ׆ ⱳ Ȃ 

Â Һ׆ ӊ ᴰ Ȃ 

Â 7ᵝ 10ᵝ Ȃ 

Â I2C Һ Ȃ 

Â ̂ 100 kHz̃̆ ̂ 400 kHz̃ + ̂ 1MHz Ȃ̃ 

Â ׆ Ҋ SCLҺꜚ ᵞȂ 

Â DMA Ȃ 

Â Ὶ SMBus 2.0 PMBusȂ 

Â ңҩҬ ̔ ⱳᴰ Ҭ ԊᴆҬ Ȃ 

Â PEĈ ̃ Ȃ 

Â SAM_V Ȃ 

17.3. ⱳ  

I2C ῤ 17-1. I2C Ȃ 
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17-1. I2C  

‖

A
P

B
 

ᵝSDA └

CRC /

PEC  

SCL └

└

└

ᵝ

SDA

SCL

DMA/Ҭ

Txframe

SMBA/Rxframe

 

17-1. I2C ̂ ≠ I2C ̃ 

  

 ⌠  

׆   

Һ  ∆ ᴰ ̆֟ Ḥ ᴰ  

׆  Һ  

Һ ҩҺ ץ Ҍ Ḥ ╠ Ҋ └  

 ңҩ ӊ Ḥ  

ᴂ  
ѿҩҺ └ ̆ ѿҩҺ ᾛ ̆ғ Һ

Ḥ Ҍ  

17.3.1. SDA SCL  

I2C ң ̔ұ SDA ұ SCL Ȃ ⌠ ҉ ң

ԑ ᴰ Ḥ ȂSDA SCL ̆ ѿҩ ҉ ⌠ Ȃ

̆ң Ȃ ⌠ ₮ ץ̆ ᶫ

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

I2C_FMPCFGҬ FMPEN ᵝ ̆ + Ҋ 1 Mbit/sȂ ԍ I2C ҉

ᴪ Ҍ ̂CMOS̆NMOS̆ ᴆ̃̆ ‘0’ ‘1’ Ҍ

̆ ‗ԍ VDD Ȃ 

17.3.2.  

Ḥ SDA ҉ Ȃ Ḥ SCL ᵞ Ṝ
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SDA ̂ 17-2. Ȃ̃ ҩ ᴰ ѿҩ

‖Ȃ 

17-2.  

SDA

SCL

 

17.3.3. Ả Ḥ  

ᴰ ԍѿҩ START ԍѿҩ STOP̂ 17-3. Ả Ḥ Ȃ̃

STARTḤ ӈҹ̆ SCLҹ S̆DA ҉₮ ѿҩ׆ ⌠ᵞ ȂSTOPḤ

ӈҹ̆ SCLҹ ̆SDA ҉₮ ѿҩ׆ᵞ⌠ Ȃ 

17-3. Ả Ḥ  

SDA

SCL

SDA

SCL

START

STOP

 

17.3.4.  

ңҩҺ ץ ҉ ᴰ ̆ ѿ֓ └ ‗ ҩҺ

└ ᴰ ̆ ѿ ᴂ Ȃ Һ ҊҌ

ᴂ └Ȃ 

SCL ҍ Ȃ SCL ⌠ᵞ℗ ᴪᶏ ᴆ

ױ ᵞ ̆ ғ Һ ᵞ ̆ ᴪᶏ SCL Ḡ ⌠⌠

̂ 17-4. Ȃ̃ᵖ ѿҩ ׅ ԍᵞ ̆ ҩ

ᵞ⌠ ℗ Ҍᴪ SCL Ȃ SCL ᵞ ᴆḠ

ᵞ Ȃ ᵞ ᴆᴪ ῀ Ȃ 

17-4.  

CLK1

CLK2

SCL  
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17.3.5. ᴂ  

ᴂ ѿ ̆ ҹԅ ‗ Һ ’Ҋ └‖ Ȃᴂ ҍ׆ ῏Ȃ 

ṜҺ ץ ꜚᴰ ȂңҩҺ STARTḤ Ḡ ῤ

҉֟ ѿҩ STARTḤ ̆ ’Ҋ ᴂ ‗ ҩҺ ᴰ Ȃ 

ᴂ ᵝ ̆ ѿᵝ ᴂ ̆ SCLҹ ̆ ҩҺ SDA

Ȃᴂ ᵝȂ ҉ ̆ ңҩҺ ᴰ ῤ ῃ ̆

Ӈ ױ ⱳᴰ Ҍ₮ Ȃ ѿҩҺ ᵖ ⌠SDA ҹᵞ̆↕ ҹ

ᴂ ῏ SDA ₮ ꜚ̆ ѿҩҺ ↕ ᴰ Ȃ 

17-5. SDAᴂ  

SDA

SCL

Һ 2 SDA

Һ 1 SDA 1

1

1

0

0

0

1

1

1

1

0

0

 

17.3.6. I2C  

ҩI2C ̂Ҍ └ ̆LCD ꜚ̆ Ữ ̃ ѿ

≢̆ ⱳ ױז̆ ץ Ӟ ᵬҹ Ȃ 

I2C׆ ⌠I2C ҉ STARTḤ ӊ ̆ ׆ ҉ ӊ̆ ᴪ ׆

⌠ ̂ ᴆ ̃ ̆ ңҩ ̆I2C׆ ѿҩ

̂ACK̃̆ ̔פ Ȃ ̆ ᴆ ԅ

̆↕I2C׆ ѿҩ ̂0x00̃ ȂI2C 7ᵝ 10ᵝ

Ȃ 

I2CҺ ֟ STARTḤ STOPḤ ѿ ᴰ ̆ ғ ֟ SCL Ȃ 

17-6. 7β I2C  

׆
W(0)

ACK
0 ACK N ACK

Ảŀŀŀŀŀŀ

ᴰ ̂N+1 ҩ ̃

Һ ׆ ׆ Һ

R(1) 0 ACK N NACK

 

17-7. 10ᵝ I2C ̂Һ ̃ 

׆ ԋҩW(0) ACK 0 ACK N ACK Ảŀŀ

ᴰ ̂N+1ҩ ̃

Һ ׆ ׆ Һ

׆ ѿҩ

̂ ̃
ACK

1      1     1    1     0     x     x
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17-8. 10ᵝ I2C ̂Һ ̃ 

׆ ԋҩ
W(0) ACK 0 ACK N NACK Ảŀŀ

ᴰ ̂N+1ҩ ̃

Һ ׆ ׆ Һ

׆ ѿҩ

̂ ̃
ACK

1      1     1    1     0     x     x

ACK
׆ ѿҩ

̂ ̃
R(1)

 

17.3.7. ᴆ  

ѿҩI2C ᶛ LCD ꜚ ᵬҹѿҩ ̆ᵖ ѿҩ Ữ ץ ̆Ӟ

Ȃ ԅ / №̆I2C Ӟ№ҹ ᴰ Һ ׆ ȂҺ

∆ ҉ ᴰ ֟ Ḥ ̆ ᴋᵥ ׆ Ȃ 

Ҍ I2C Һ ׆ ̆ ץ ̆ ̆I2C Ҋ4ץ ̔ 

Â Һ  

Â Һ  

Â ׆  

Â ׆  

I2C ҉ץ Ȃ ᵝץ ̆I2C ᵬ ׆ ҊȂ ᴆ ᶏI2C

҉ ѿҩSTARTḤ ӊ Ĭ2C ҹҺ ̆ ᴆ I2C ҉ STOPḤ

̆I2C ׆ Ȃ 

׆ Ҋ ᴆ  

׆ .17-9 ̂10β ̃ ̆ ׆ Ҋ ̆ ᴆ ץ

Ҋ ᵬ̔ 

1. ᾢ̆ ᴆ ᶏ I2C ץ̆ I2C_CTL1Ҭ ῏ Ḡ

I2C Ȃᶏ ץ Ĭ2C ׆ ̆ I2C ҉ STARTḤ

Ȃ 

2. ⌠ѿҩSTARTḤ ̆ ץ 7ᵝ Ӟ ץ 10ᵝ ̆I2C

ᴆ I2C_STAT0 ADDSENDᵝ 1̆ ᵝ ᴆ Ҭ ̆

ᵝ ̆ ᴆ I2C_STAT0 I2C_STAT1 ADDSENDᵝȂ

10ᵝ ̆I2CҺ Ῥ֟ ѿҩSTART ѿҩ ⌠I2C Ȃ

׆ ⌠START ӊ ᴪ ADDSENDᵝ 1Ȃ ᴆ ץ

I2C_STAT0 I2C_STAT1 ԋ ADDSENDᵝȂ 

3. I2C ῀ ̆ ԍ ᵝ I2C_DATA ̆ ᴆ

TBEᵝ 1Ȃ ᴆ ῀Ώץ ѿҩ ⌠I2C_DATA ̆p TBEᵝ

0̆ ҹΏ῀I2C_DATA ῀ῤ ᵝ Ȃ ᵝ

Ṝ̆I2C ⌠I2C Ȃ 

4. ѿҩ ̆ ᴆ Ώץ ԋҩ ⌠I2C_DATĂ TBEᵝ 0̆ ҹ

I2C_DATA ᵝ Ҍ Ȃ 

5. ѿҩ ӊ ̆TBE Ῥ ̆ ᴆ Ώץ ҈ҩ ⌠I2C_DATĂ
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TBEᵝ 0Ȃ ӊ ̆ᴋᵥ ṜTBE 1̆ ᶭ ̆ ᴆ ץ

Ώ῀ѿҩ ⌠I2C_DATA Ȃ 

6. ṕ ԋҩ ̆ ᴆΏ ѿҩ ⌠I2C_DATA TBE ᵝ̆

ӊ ῬҌ ῏ TBE ȂTBEᵝᴪ ṕ ԋҩ ̆ ⌠ ⌠

STOPḤ 0Ȃ 

7. I2C Ĭ2CҺ Ҍᴪ ⌠ ѿҩ ̆ ץ ѿҩ

̆I2C׆ AERR̂ ̃ᴪ ץ ᴆ Ȃ ᴆΏ0⌠AERR

ᵝ ץ ᵝȂ 

׆ .17-9 ̂10ᵝ ̃ 

Һ ֟ ᴆ̂START̃

Һ

׆

Һ ֟ ᴆ̂START̃

Һ header

׆

SCL ׆ ᵞ

׆  1 ҩ

Һ

ŀŀ̂ ᴰ ̃

׆  N-2 ҩ

Һ

׆  N ҩ

Һ Ҍ

Һ ֟ Ả ᴆ

1) ᴆ∆

ADDSEND
2) ADDSEND

Ῥ ADDSEND
2) Ῥ ADDSEND

TBE

TBE

TBE

AERR

TBE

3) Ώ῀  1 ⌠
I2C_DATA

   Ώ῀  x ⌠
I2C_DATA

TBE

4) Ώ῀  2 ⌠
I2C_DATA

5) Ώ῀  3 ⌠
I2C_DATA

6)Ώ῀  N ⌠
I2C_DATA׆  N-1 ҩ

Һ

TBE

7) AERR

I2C ᴆ ҹ ᴆ ᵬ

Һ Header

׆

 

׆ Ҋ ᴆ  

׆ .17-10 ̂10β ̃ ̆ ׆ Ҋ ̆ ᴆ

֓ ᵬ̔ 

1. ᾢ̆ ᴆ ᶏ I2C ץ̆ I2C_CTL1Ҭ ῏ Ḡ

I2C Ȃᶏ ץ Ĭ2C ׆ ̆ STARTḤ ץ Ȃ 

2. ⌠START Ḥ 7ᵝ 10 ӊ ̆I2C ᴆ I2C 0
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ADDSENDᵝ 1̆ ᵝ ᴆ Ҭ ̆ ̆ ᴆ ᾢ

I2C_STAT0 I2C_STAT1 ADDSENDᵝȂ ADDSENDᵝ 0

̆I2C I2C Ȃ 

3. ⌠ ѿҩ R̆BNEᵝ ᴆ 1̆ ᴆ ץ I2C_DATA ѿҩ

̆ RBNEᵝӞ 0Ȃ 

4. ᴋᵥ ṜRBNE 1̆ ᴆ I2C_DATA׆ץ ѿҩ Ȃ 

5. ⌠ ѿҩ ̆RBNE 1̆ ᴆ ץ Ȃ 

6. I2C ⌠I2C ҉ѿҩSTOPḤ ̆STPDETᵝ 1̆ ᴆ ᾢ I2C_STAT0

ῬΏI2C_CTL0 STPDETᵝȂ 

׆ .17-10 ̂10ᵝ ̃ 

Һ ֟ ᴆ̂START̃

Һ Header

׆

Һ

׆

SCL ׆ ᵞ

Һ  1 ҩ

׆

ŀŀ̂ ᴰ ̃

Һ  Nҩ

׆

Һ ֟ Ả ᴆ

ADDSEND
2) ADDSEND

RBNE

STPDET

4)  x 

RBNE
3)  1 

5) N

6) STPDET

I2C ᴆ ҹ ᴆ ᵬ

RBNE

1) ᴆ∆

 

Һ Ҋ ᴆ  

17-11. Һ ̂10β ̃ ̆ Һ Ҋ ⌠I2C ̆ ᴆ

֓ I2C ̔ 

1. ᾢ̆ ᴆ ᶏ I2C ץ̆ I2C_CTL1Ҭ ῏ Ḡ

I2C Ȃᶏ ץ Ĭ2C ׆ ̆ STARTḤ ̆

I2C Ȃ 

2. ᴆ STARTᵝ 1̆ I2C ҉֟ ѿҩSTARTḤ Ȃ 

3. ѿҩSTARTḤ ̆I2C ᴆ I2C_STAT0 SBSENDᵝ 1 ῀Һ Ȃ
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ᴆ I2C_STAT0 Ώѿҩ7ᵝ ᵝ 10ᵝ ⌠I2C_DATA

SBSENDᵝȂ SBSENDᵝ 0 Ĭ2C ⌠I2C

Ȃ 10ᵝ ̆ ᴆ Ṝᴪ ADD10SEND

ᵝ 1̆ ᴆ I2C_STAT0 Ώ10ᵝᵞ ⌠ I2C_DATA

ADD10SENDᵝȂ 

4. 7ᵝ 10ᵝ ᵝ ₮ ӊ ̆I2C ᴆ ADDSENDᵝ 1̆ ᴆ I2C_STAT0

I2C_STAT1 ADDSENDᵝȂ 

5. I2C ῀ ̆ ҹ ᵝ I2C_DATA ̆ ץ ᴆ

TBEᵝ 1Ȃ ᴆ Ώץ ѿҩ ⌠I2C_DATA ̆p TBEᵝ Ҍᴪ

̆ ҹΏ῀I2C_DATA ᴪ ῀ῤ ᵝ Ȃ ᵝ

̆I2C ⌠ Ȃ 

6. ѿҩ Ҭ̆ ᴆ Ώץ ԋҩ ⌠I2C_DATĂ TBEᴪ ̆

ҹI2C_DATA ᵝ Ҍҹ Ȃ 

7. ᴋ ┴TBE 1̆ ᴆ ץ I2C_DATA Ώ῀ѿҩ ̆ Ȃ 

8. ṕ ԋҩ Ҭ̆ ᴆΏ῀ ѿҩ ⌠I2C_DATA TBE

ᵝ̆ Ҍ ῏ TBEᵝ ȂTBEᵝᴪ ṕ ԋҩ ̆ ⌠

STOPḤ Ȃ 

9. ѿҩ Ĭ2CҺ BTCᵝ ̆ ҹ ᵝ I2C_DATA

ҹ Ȃ ᴆ STOP ѿҩSTOPḤ ̆ TBE BTC ᵝ

0Ȃ 
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17-11. Һ ̂10ᵝ ̃ 

Һ ֟ ᴆ̂START̃

Һ

׆

Һ Header

׆

SCL Һ ᵞ

Һ  1 ҩ

׆

ŀŀ̂ ᴰ ̃

Һ  N-2 ҩ

׆

Һ  N ҩ

׆

Һ ֟ Ả ᴆ

1) ᴆ∆

ADD10SEND
4) ADD10SEND

ADDSEND
4) ADDSEND

TBE

TBE

TBE

BTC

5) Ώ῀  1 ⌠
I2C_DATA

   Ώ῀  x ⌠
I2C_DATA

TBE

6) Ώ῀  2 ⌠
I2C_DATA

7) Ώ῀  3 ⌠
I2C_DATA

8)Ώ῀  N ⌠
I2C_DATA

Һ  N-1 ҩ

׆

TBE

9) STOP

I2C ᴆ ҹ ᴆ ᵬ

2) START

SBSEND
SCL Һ ᵞ 3) SBSEND

SCL Һ ᵞ

SCL Һ ᵞ

 

Һ Ҋ ᴆ  

Һ Ҋ Һ̆ ҹ ѿҩ ֟ NACK̆ STOPḤ Ȃ ̆

≢ ץ Ḡ ⌠ ȂҊ ᶫԅң Һ ᴆ

̔ A BȂ A Ḡ ᴆ I2CԊᴆ ̆ B↕Ҍ Ȃ 

 A 

1. ᾢ̆ ᴆ ᶏ I2C ץ̆ I2C_CTL1Ҭ ῏ Ḡ

I2C Ȃᶏ ץ Ĭ2C ׆ ̆ STARTḤ ̆

I2C Ȃ 

2. ᴆ STARTᵝ ׆1̆ I2C ҉֟ ѿҩSTARTḤ Ȃ 

3. ѿҩSTARTḤ ̆I2C ᴆ I2C_STAT0 SBSENDᵝ 1 ῀Һ

Ȃ ᴆ I2C_STAT0 Ώѿҩ7ᵝ ᵝ 10ᵝ ⌠

I2C_DATA SBSENDᵝȂ SBSENDᵝ 0 Ĭ2C

⌠I2C Ȃ 10ᵝ ̆ ᴆ Ṝᴪᾢ

ADD10SENDᵝ 1̆ ᴆ I2C_STAT0 Ώ10ᵝᵞ ⌠I2C_DATA
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ADD10SENDᵝȂ 

4. 7ᵝ 10ᵝ ᵝ ₮ ӊ ̆ I2C ᴆ ADDSENDᵝ 1̆ ᴆ

I2C_STAT0 I2C_STAT1 ADDSENDᵝȂ 10ᵝ ̆

ᴆ Ῥ STARTᵝ 1 ֟ ѿҩSTARTȂ START֟ S̆BSENDᵝᴪ

1Ȃ ᴆ ᾢ I2C_STAT0 Ώ ⌠I2C_DATA SBSENDᵝ̆

⌠I2C ̆ADDSENDῬ 1Ȃ ᴆ Ῥ ᾢ I2C_STAT0

I2C_STAT1 ADDSENDᵝȂ 

5. ⌠ ѿҩ ̆ ᴆᴪ RBNEᵝ 1Ȃ ᴆ I2C_DATA׆ץ

ѿҩ ̆ӊ RBNEᵝ 0Ȃ 

6. ᴋᵥ ṜRBNE 1̆ ᴆ I2C_DATA׆ץ ѿҩ Ȃ 

7. ṕ ԋҩ ̂N-1̃ ӊ ̆ ᴆ ACKENᵝ 0̆ STOPᵝ

1̆ ѿ ѿҩ ӊ╠ ץ̆ ḠNACK ѿҩ Ȃ 

8. ѿҩ ̆RBNEᵝ 1̆ ᴆ ץ ѿҩ Ȃ ԍACKEN

╠ѿ Ҭ 0 Ĭ2CҌῬҹ ѿҩ ACK̆ ѿҩ

֟ ѿҩSTOPḤ Ȃ 

҉ץ N>1̆ N=1̆ 7 4ӊ ̆ғ

ӊ╠ Ȃ 
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17-12. Һ ᶏ A ̂10ᵝ ̃ 

Һ ֟ ᴆ̂START̃

Һ

׆

Һ Header

׆

SCL Һ ᵞ

׆  1 ҩ

Һ

ŀŀ̂ ᴰ ̃

׆  N ҩ

Һ Ҍ

Һ ֟ Ả ᴆ

1) ᴆ∆

ADD10SEND
4) ADD10SEND

ADDSEND
4) ADDSEND

RBNE

RBNE

    x 

RBNE
5)  1 

׆  N-1 ҩ

Һ

RBNE

8)  N 

I2C ᴆ ҹ ᴆ ᵬ

2) START

SBSEND
SCL Һ ᵞ 3) SBSEND

SCL Һ ᵞ

4) Ῥ START

Һ ֟ ᴆ̂START̃

SBSEND
4) SBSEND

SCL Һ ᵞ

Һ Header

׆

ADDSEND
4) ADDSEND

SCL Һ ᵞ

6)  N-1 

7) ACKEN̆ STOP

 

 B 

1. ᾢ̆ ᴆ ᶏ I2C ̆ I2C_CTL1Ҭ ῏ Ḡ I2C

Ȃ∆ ӊ ̆I2C ׆ ̆ STARTḤ Ȃ 

2. ᴆ STARTᵝ ׆1̆ I2C ҉֟ ѿҩSTARTḤ Ȃ 

3. ѿҩSTARTḤ ̆I2C ᴆ I2C_STAT0 SBSENDᵝ 1 ῀Һ

Ȃ ᴆ I2C_STAT0 Ώѿҩ7ᵝ ᵝ 10ᵝ ⌠

I2C_DATA SBSENDᵝȂ SBSENDᵝ 0 Ĭ2C

⌠I2C Ȃ 10ᵝ ̆ ᴆ ӊ ᴪ

ADD10SENDᵝ 1̆ ᴆ I2C_STAT0 Ώ10ᵝᵞ ⌠I2C_DATA

ADD10SENDᵝȂ 
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4. 7ᵝ 10ᵝ ᵝ ₮ ӊ ̆ I2C ᴆ ADDSENDᵝ 1̆ ᴆ

I2C_STAT0 I2C_STAT1 ADDSENDᵝȂ 10ᵝ ̆

ᴆ STARTᵝῬ 1 ֟ ѿҩ Ḥ S̆TART ₮ ץ SBSENDᵝ

Ῥ 1Ȃ ᴆ ᾢ I2C_STAT0 Ώ ⌠I2C_DATA SBSENDᵝ̆

⌠I2C ĂDDSENDῬ 1Ȃ ᴆ Ῥ ᾢ I2C_STAT0

I2C_STAT1 ADDSENDᵝȂ 

5. ѿҩ R̆BNEᵝᴪ ᴆ 1Ȃ ᴆ I2C_DATA׆ ₮

ѿҩ ̆ RBNEᵝ 0Ȃ 

6. ᴋᵥ ┴̆ RBNEᵝ 1̆ ᴆ I2C_DATA׆ץ ѿҩ ̆

⌠Һ ԅN-3ҩ Ȃ 

17-13. Һ ᶏ B ̂10β ̃ ̆ N-2 ҩ ᴆ

₮̆ӊ N-1ҩ ̆ BTC RBNE ᵝ̆ ᴪ Һ ץ

ѿҩ Ȃ ᴆ ACKENᵝȂ 

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

׆ ᵝ ⌠ I2C_DATĂ ⌠ ѿҩ ̆ ԍ

ACKEN ̆ Һ Ҍᴪ ѿҩ ACK Ȃ 

8. ѿҩ ̆ ᴆῬ BTCᵝ RBNE 1̆ ᵞSCL̆ ᴆ STOPᵝ

1̆Һ ₮ѿҩSTOPḤ Ȃ 

9. ᴆ N-1ҩ ̆ BTCȂ ѿҩ ׆ ᵝ ꜚ⌠I2C_DATAȂ 

10. ᴆ ѿҩ ̆ RBNEȂ 

҉ץ N>2̆N=1 N=2 ’ ᵌ̔ 

N=1 

4 ̆ ᴆ ADDSENDᵝӊ╠ ACKENᵝ 0̆ ADDSENDᵝӊ

STOPᵝ 1Ȃ N=1 5 ѿ Ȃ 

N=2 

2 ̆ ᴆ START 1ӊ╠ POAP 1Ȃ 4 ̆ ᴆ ADDSENDᵝӊ

╠ ACKENᵝ 0Ȃ 5 ̆ ᴆ ѿ ⌠BTCᵝ 1 STOPᵝ 1ғ

I2C_DATAң Ȃ 
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17-13. Һ ᶏ B ̂10ᵝ ̃ 

Һ ֟ ᴆ̂STRAT̃

Һ

׆

Һ Header

׆

SCL Һ ᵞ

׆  1 ҩ

Һ

ŀŀ̂ ᴰ ̃

׆  N ҩ

Һ Ҍ

Һ ֟ Ả ᴆ

1) ᴆ∆

ADD10SEND
4) ADD10SEND

ADDSEND
4) ADDSEND

RBNE

RBNE BTC

6)  N-3 

RBNE
5)  1 

׆  N-1 ҩ

Һ

RBNE

8)  N-2 

I2C ᴆ ҹ ᴆ ᵬ

2) START

SBSEND
SCL Һ ᵞ 3) SBSEND

SCL Һ ᵞ

4) Ῥ START

Һ ֟ ᴆ̂STRAT̃

SBSEND
4) SBSEND

SCL Һ ᵞ

Һ Header

׆

ADDSEND
4) ADDSEND

SCL Һ ᵞ

7) ACKEN

׆  N-2 ҩ

Һ

SCL Һ ᵞ

RBNE BTC

8)  N-1 

7) STOP
SCL Һ ᵞ

9)  N
 

17.3.8. SCL └ 

SCL ᵞⱳ ҹԅ ᾧ ҉ ץ Ҋ Ȃ ᴆ

Ҭ ̆ ̆ TBE BTC ᵝ̆ Ḡ SCL ҹᵞ ⌠Ҋѿ

ҩ Ώ῀ᴰ ‖ Ȃ ̆ RBNE BTC ᵝ̆ Ḡ SCL

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

ᵝ ᵝ̆ ᴆ TBĔRBNE BTC ̆ ↕҉ Ҋ ’

ᴪ Ȃ 

17.3.9. DMA Ҋ ᴰ  

╠ ᴆ ̆ TBEᵝ RBNEᵝ 1ӊ ̆ ᴆ Ώ ѿҩ ̆

CPU ȂI2C DMAⱳ ץ TBE RBNEᵝ 1 ̆ ꜚ ѿ

Ώ ᵬ̆׆ ⁞ ԅ CPU ̆ΐᵣ DMA DMA ῏ Ȃ 

DMA I2C_CTL1 DMAONᵝᶏ Ȃ ᵝ ADDSEND ᵝӊ

ᵝȂ ѿҩ׆ SCL ⱳ ̆DMAONᵝ ADDSENDԊᴆ╠

ᵝȂ 

DMA └ ῏ԍ DMA ȂDMA I2Cᴰ ӊ╠ ᶏ Ȃ

ҩ ᴰ ̆DMA ᴪ ѿҩᴰ ̂EOT̃Ḥ I2C ̆ ֟

ѿҩ DMAᴰ Ҭ Ȃ 

Һ ңҩ ңҩ҉ץ ̆ I2C_CTL1 DMALST ᵝ ᵝȂ ⌠

ѿҩ ӊ ̆I2CҺ NACKȂ DMAᴰ Ҭ ISRҬ̆ ᵝ STOPᵝ̆

֟ ѿҩẢ Ḥ Ȃ 

Һ ֽ ѿҩ ̆ ADDSEND ╠ACKENᵝ Ȃ ADDSEND

DMAᴰ Ҭ ISRҬ̆ ᵝSTOPᵝ̆֟ ѿҩẢ Ḥ Ȃ 

17.3.10.  

I I2C Ҭ ѿҩPEĈ ̃ ̆ ᶏ CRC-8 I2C ̆

CRC ҹx8 + x2 + x + 1̆ SMBus Ὶ Ȃ PECENᵝ 1 ᶏץ PECⱳ Ȃ

PEC ᴪ I2C ̂ Ȃ̃ ᴆ ץ PECTRANS

└I2C ѿҩ PECṿ̆ ⌠ PECṿ

Ȃ DMA Ҋ̆ PECENᵝ PECTRANSᵝ 1 Ĭ2C ꜚ PECṿȂ 

17.3.11. SMBus  

̂System Management Bus̆ ΏҹSMBus SMB̃ ѿ

└ ̆ Ḥ Ȃѿ ̆SMBus ԍ Һ ̆Һ ԍ

ᴰ ON / OFF פ ḤȂSMBus I2C ѿ ̆Һ ԍ Һ ҉ ᵞ

Ḥ̆ ῒ ҍ ῏ ̆ᶛ ᾟ ̂ Smart 

Battery Data Ȃ̃ 

SMBus  

SMBus҉ ҩ ֜ԑ SMBus׆ Ҭ ӈ ȂSMBus I2C Ҭ ᴰ

Ȃ I2C SMBus ӊѿ ̆Ḃ ҹῚ SMBus ȂҌ ֓

I2C ̆ SMBus ACPI ӈ ‰ Ȃ 
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SMBus ԍI2C ᴆ ̆ ᶏ ԅI2C ᴆ ̆ᵖ I2C ҉ ⱴԅԋ

ᴆ ̆ Ȃ ≢ SMBus ѿҩ ̆ ԍ

ꜚ № Ȃꜚ ≢ ᴆ ᴆᶏ ̆ Ḃ

Ȃ Ҭ ꜚ ≢ № ѿ Ȃ ҩᴨ ≠ԍ

Ȃ Ҭ̆ Ҭ hostҍ ӊ ѿҩ ≢̆ hostΐ № ⱳ Ȃ 

 

SMBus ѿ ̔Ẋ ҩ Ḥ ӄ Ḃ̆ᴪ ꜚ ᵝ Ȃ ԅҹָӇ

ҹ10kHz——ҹԅ ȂI2C ҉ ץ ҹѿҩľ Ŀ ̆Ӟ

Һ ׆ Ṝ̆Ẋ ׆ ѿ֓ ׆̆ ץ

ᵟҺ Ȃ Ḃ ץ Һ ׆̔ ̆ᵖ Ҍ ╠ ḤȂ׆ ╠ᴋⱵ

ӊ ̆ ץ I2C ḤȂI2C Ҭ └ ҩ ҉ ̆p SMBus

Ҭ̆ ҩ ҹ25msȂ SMBus Ẋ ̆ ҩ Ḥ ӄ̆

₮ԅ ̆ ᵝץ Ȃ Ҍᾛ ׆ ᵞ

Ȃ 

 

SMBus 2.0ץ 1.1 ԅ ̂Packet Error Checkinğ ΏҹPEC Ȃ̃

Ҭ̆ Ḥ ᴰ PEC Ȃ CRC-8 ̆

ҩ ̆ ץ /ΏᵝȂ ҹx8+x2+x+1̂ CRC-8-ATM HEC ̆

∆ ҹ0 Ȃ̃ 

SMBus  

SMBus ѿҩ Ҭ Ḥ ̆ ҹSMBALERT#Ȃ׆ ҉ Ԋᴆ ̆ ҩḤ

Һ ׆ ȂSMBusҬ ӈԅ ľҺ Ŀ̆ ԍI2C Һ ᵌ

ⱳ ̆ᵖ ᴰץ Ȃ 

SMBus  

SMBus ‰I2C ᵌȂҹԅᶏ SMBus ̆ Ҭ ₃ҩ

SMBus ̆ ѿ֓SMBus ᵝ̆ ֓ SMBus ΎҬ׃ ҉

Ȃ 

1. Ḥӊ╠̆ I2C_CTL0ҬSMBENᵝ 1̆ ғ ̆ SMBSEL ARPEN

ṿȂ 

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

ᵝHSTSMB̂ SMBus׆ Ҋ̆ DEFSMB ᵝ̃̆ ARP Ҭ ⱳ Ȃ 

3. ҹԅ SMBus ̆ ᴆ SMBALT ᵝ̆ ⱳ Ȃ 



                                                               GD32E23x Ύ 

442 
 

17.3.12. SAM_V  

ҹԅ SAM_V ‰̆I2C ⱴңҩ ⱴ ̔txframe rxframeȂTxframe ѿҩ

₮ ̆ Һ Ҋ̆ ₮ ҹ ̆ I2C ȂRxframe ѿҩ

῀ ̆ ҍ SMBALERTḤ ѿ Ȃ 

SAM_V ᵝ I2C_SAMCS SAMEN ᵝᶏ Ȃtxframe rxframe

ץ I2C_SAMCS RFR̆RFF̆TFR̆TFF̆RXF TXF Ȃ

Ҭ ᶏ ᵝ ᵝ̆ ֟ I2CҬ Ȃ 

17.3.13. ȁ Ҭ  

I2C ѿ֓ ȁ ᵝ̆ ѿ֓ ᵝ̆Ḃ ׆ץ ֓ Ҭ ̂

I2C Ȃ̃ 

17-2. Ԋᴆ ᵝ 

Ԋᴆ ᵝ   

SBSEND Һ STARTḤ  

ADDSEND  

ADD10SEND 10ᵝ Ҭ  

STPDET ⌠ STOPḤ  

BTC  

TBE I2C_DATAҹ  

RBNE I2C_DATA  

RFR SAM_V ⌠ rxframe҉  

RFF SAM_V ⌠ rxframeҊ  

TFR SAM_V ⌠ txframe҉  

TFF SAM_V ⌠ txframeҊ  

17-3. ᵝ 

  

BERR  

LOSTARB ᴂ ҡ  

OUERR SCL ᵞ ̆ ԅ҉ Ҋ  

AERR ⌠  

PECERR CRCṿҌ  

SMBTO SMBus Ҋ  

SMBALT SMBus  
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17.4. I2C  

I2C0 ̔0x4000 5400 

I2C1 ̔0x4000 5800 

17.4.1. └ 0̂ I2C_CTL0̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

SRESET Ḡ  SALT 

PECTRA

NS 

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

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

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 SRESET ᴆ ᵝ I2C̆ ᴆ I2C ᵝ I2C 

0̔I2C ᵝ 

1̔I2C ᵝ 

14 Ḡ  Ḡ ᵝṿȂ 

13 SALT SMBus  

SMBA ₮ Ȃ 

ᴆ 1 0̆ ᴆ 0Ȃ 

0̔Ҍ SMBA  

1̔ SMBA  

12 PECTRANS PECᴰ  

ᴆ 1 0̆ ᴆ Ҋץ ᴆҊ ᵝ̔PECᴰ ̆ ⌠ START / 

STOPḤ ̆ I2CEN=0Ȃ 

0̔Ҍᴰ PECṿ 

1̔ᴰ PECṿ 

11 POAP ACK / PEC ᵝ ӈ 

ᴆ 1 0̆ I2CEN=0 ̆ ᴆ 0Ȃ 

0̔ACKEN ᵝ‗ ╠ ACK̆PECTRANS ᵝ

ҹ PECȂ 

1̔ACKEN ᵝ‗ Ҋѿҩ ACK̆PECTRANS ᵝ Ҋѿҩ
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PECȂ 

10 ACKEN ACK 

ᴆ 1 0̆ I2CEN=0 ᴆ 0Ȃ 

0̔Ҍ ACK 

1̔ ACK 

9 STOP I2C ҉֟ ѿҩ STOPḤ  

ᴆ 1 0̆SMBus ̆ ᴆ 1̆ ⌠ STOPḤ ̆ ᴆ 0Ȃ 

0̔Ҍ STOP 

1̔ STOP 

8 START I2C ҉֟ ѿҩ STARTḤ  

ᴆ 1 0̆ ⌠ STARTḤ I2CEN=0 ᴆ 0Ȃ 

0̔Ҍ START 

1̔ START 

7 SS ׆ Ҋ SCL ᵞ 

ᴆ 1 0Ȃ 

0̔ ᵞ SCL 

1̔Ҍ ᵞ SCL 

6 GCEN ̂0x00̃  

׆0̔ Ҍ  

׆1̔  

5 PECEN PEC ᶏ  

0̔PEC  

1̔PEC ᶏ  

4 ARPEN SMBusҊ ARP ᶏ  

0̔ARP  

1̔ARPᶏ  

3 SMBSEL SMBus  

׆0̔  

1̔Һ  

2 Ḡ  Ḡ ᵝṿȂ 

1 SMBEN SMBus / I2C ῏ 

0̔I2C  

1̔SMBus  

0 I2CEN I2C ᶏ  

0̔ I2C 

1̔ᶏ I2C 
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17.4.2. └ 1̂ I2C_CTL1̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

RBNECM Ḡ  DMALST DMAON BUFIE EVIE ERRIE Ḡ  I2CCLK[6:0] 

rw  rw rw rw rw rw  rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 RBNECM RBNE  

0̔ I2C_DATAғ BTC=0 ̆ ᴆ RBNE 

1̔ I2C_DATA ̆ ᴆ RBNE 

14:13 Ḡ  Ḡ ᵝṿȂ 

12 DMALST DMA ᴰ  

0̔Ҋѿҩ DMA EOTҌ ᴰ  

1̔Ҋѿҩ DMA EOT ᴰ  

11 DMAON DMA ῏ 

0̔DMA ῏ 

1̔DMA  

10 BUFIE ‖ Ҭ ᶏ  

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

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

9 EVIE ԊᴆҬ ᶏ  

0̔ ԊᴆҬ  

1 ᶏ̔ ԊᴆҬ ̆ SBSENDȁADDSENDȁADD10SENDȁSTPDET BTC

ᵝ BUFIE=1 TBE=1 RBNE=1 ֟ Ҭ Ȃ 

8 ERRIE Ҭ ᶏ  

0̔ Ҭ  

1 ᶏ̔ Ҭ ̆ BERRȁLOSTARBȁAERRȁOUERRȁPECERRȁSMBTO

SMBALT ᵝ ֟ Ҭ Ȃ 

7 Ḡ  Ḡ ᵝṿȂ 

6:0 I2CCLK[6:0] I2C  

I2CCLK[6:0] ῀ APB1 ̆ ᵞ 2MHzȂ 
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0000000 - 0000001̔  

0000010 - 1001000̔2MHz~72MHz 

1001001 - 1111111̔ ԍ APB1 └̆  

̔ 

‰ Ҋ̆APB1 ԍ ԍ 2MHzȂ Ҋ̆APB1

ԍ ԍ 8MHzȂ + Ҋ̆APB1 ԍ ԍ

24MHzȂ 

׆ .17.4.3 0̂ I2C_SADDR0̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

ADDFOR

MAT 

Ḡ  ADDRESS[9:8] ADDRESS[7:1] 

ADDRES

S0 

rw  rw rw rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 ADDFORMAT I2C׆  

0̔7ᵝ  

1̔10ᵝ  

14:10 Ḡ  Ḡ ᵝṿȂ 

9:8 ADDRESS[9:8] 10ᵝ ңᵝ 

7:1 ADDRESS[7:1] 7ᵝ 10ᵝ 7-1ᵝ 

0 ADDRESS0 10ᵝ 0ᵝ 

׆ .17.4.4 1̂ I2C_SADDR1̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
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Ḡ  ADDRESS2[7:1] DUADEN 

 rw rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7:1 ADDRESS2[7:1] ׆ Ҋ ԋҩ I2C  

0 DUADEN ᶏ  

0̔  

1̔ᶏ  

17.4.5. ᴰ ‖ ̂I2C_DATÃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

 Ḡ  TRB[7:0] 

 rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7:0 TRB[7:0] ‖  

17.4.6. ᴰ 0̂ I2C_STAT0̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

SMBALT SMBTO Ḡ  PECERR OUERR AERR 

LOSTAR

B 

BERR TBE RBNE Ḡ  STPDET 

ADD10S

END 

BTC 

ADDSEN

D 

SBSEND 

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

 

ᵝ/ᵝ    
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31:16 Ḡ  Ḡ ᵝṿȂ 

15 SMBALT SMBus  

ᴆ 1̆ ᴆΏ 0 0Ȃ 

0̔SMBA ᵞ̂׆ ̃ ⌠ ̂Һ ̃ 

1̔SMBA ᵞғ ⌠ ׆̂ ̃ ⌠ ̂Һ ̃ 

14 SMBTO SMBus Ҋ Ḥ  

ᴆ 1̆ ᴆΏ 0 0Ȃ 

0̔  

1̔ Ԋᴆ ̂SCL ᵞ 25ms̃ 

13 Ḡ  Ḡ ᵝṿȂ 

12 PECERR PEC  

ᴆ 1̆ ᴆΏ 0 0Ȃ 

0̔ ⌠ PECғ  

1̔ ⌠ PECᵖ ̆ Ҍ ACKENᵝ ṿ̆I2C NACK 

11 OUERR SCL ᵞⱳ ̆ ׆ Ҋ ԅ҉ Ҋ ԊᴆȂ ׆ Ҋ̆

Ẋ I2C_DATA Ҭ ѿ ₮̆ ғ ̆ ᴪ

҉ Ȃ ׆ Ҋ̆Ẋ ╠ ̆ I2C_DATA ׅ ҹ

̆ ᴪ Ҋ Ȃ 

ᴆ 1̆ ᴆΏ 0 0Ȃ 

0̔ ҉ Ҋ  

1̔ ҉ Ҋ  

10 AERR  

ᴆ 1̆ ᴆΏ 0 0Ȃ 

0̔  

1̔ ԅ  

9 LOSTARB Һ Ҋᴂ ҡ  

ᴆ 1̆ ᴆΏ 0 0Ȃ 

0̔ ᴂ ҡ  

1̔ ᴂ ҡ ̆I2C ׆ Ȃ 

8 BERR ̆ I2C ҉ ԅ ӊ STARTḤ STOPḤ Ȃ 

ᴆ 1̆ ᴆΏ 0 0Ȃ 

0̔  

1̔ ԅ  

7 TBE I2C_DATAҹ  

ᴆ׆ I2C_DATA ꜚѿҩ ⌠ ᵝ ӊ ᵝ 1̆ ᴆΏѿҩ

⌠ I2C_DATA ᵝȂ ᵝ I2C_DATA

̆Ώ I2C_DATA Ҍᴪ TBE ᵝ̂ Һ ׆/ Ҋ ᴆ

ᵬ ̃ 

0̔I2C_DATA  
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1̔I2C_DATA ̆ ᴆ  Ώץ

6 RBNE I2C_DATA  

ᴆ׆ ᵝ ꜚѿҩ ⌠ I2C_DATA ӊ ᵝ 1̆ I2C_DATA

ץ ᵝȂ BTC RBNE 1̆ I2C_DATA Ҍᴪ RBNĔ

ҹ ᵝ ⌠ I2C_DATAȂ 

0̔I2C_DATAҹ  

1̔I2C_DATA ̆ ᴆ ץ  

5 Ḡ  Ḡ ᵝṿȂ 

4 STPDET ׆ Ҋ ⌠ STOPḤ  

ᵝ ᴆ 1̆ᾢ I2C_STAT0 Ώ I2C_CTL0 ץ ᵝȂ 

׆0̔ Ҋ ⌠ STOPḤ  

׆1̔ Ҋ ⌠ STOPḤ  

3 ADD10SEND Һ Ҋ 10ᵝ  

ᵝ ᴆ 1̆ ᴆ I2C_STAT0 Ώ I2C_DATA ᵝȂ 

0̔Һ Ҋ 10ᵝ  

1̔Һ Ҋ 10ᵝ  

2 BTC  

Ҋ̆ ѿҩ ᵝ ᵖ I2C_DATA ׅ

̕ Ҋ̆ѿҩ ᵝ ᵖ I2C_DATA

ׅ ̆ ᶏ ԅ SCL ᵞⱳ ̆ᵝ ᴆ ᴪ BTC Ȃ 

ᵝ ᴆ 1Ȃ 

Ҋ҈ץ ̔ 

1ȁ ᴆ ̔ I2C_STAT0̆ Ώ I2C_DATA ᵝ 

2ȁ ᴆ ̔ ѿҩ STOP STARTḤ  

3ȁ I2C_CTL0Ҭ I2CEN=0 

0̔ BTC 

1̔ ԅ BTC 

1 ADDSEND Һ Ҋ̔ ⱳ ԅ ⌠ ACK 

׆ Ҋ̔ ⌠ ҍ  

ᵝ ᴆ 1̆ ᴆ I2C_STAT0 I2C_STAT1 0Ȃ 

׆0̔ Ҋ̆ ⌠ ⌠ Ҍ ̕Һ Ҋ̆

ᵖ ׆⌠ ACK 

׆1̔ Ҋ̆ ⌠ ҍ ̕Һ Ҋ̆ ⌠

ACK 

0 SBSEND Һ Ҋ STARTḤ  

ᵝ ᴆ 1̆ ᴆ I2C_STAT0 Ώ I2C_DATA 0Ȃ 

0̔ STARTḤ  

1̔STARTḤ  
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17.4.7. ᴰ 1̂ I2C_STAT1̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

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

r r r r r  r r r 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:8 PECV[7:0] PECᶏ ᴆ ₮ PECṿȂ 

7 DUMODF ׆ Ҋ ᵝ ҩ  

STOP STARTḤ ֟ I2CEN=0 ᵝ ᴆ 0Ȃ 

0̔ I2C_SADDR0  

1̔ I2C_SADDR1  

6 HSTSMB ׆ Ҋ ⌠ SMBusҺ  

STOP STARTḤ ֟ I2CEN=0 ᵝ ᴆ 0Ȃ 

0̔ ⌠ SMBusҺ  

1̔ ⌠ SMBusҺ  

5 DEFSMB SMBus  

STOP STARTḤ ֟ I2CEN=0 ᵝ ᴆ 0Ȃ 

0̔SMBus ⌠  

1̔SMBus ⌠  

4 RXGC ⌠ ̂0x00̃ 

STOP STARTḤ ֟ I2CEN=0 ᵝ ᴆ 0Ȃ 

0̔ ⌠  

1̔ ⌠  

3 Ḡ  Ḡ ᵝṿȂ 

2 TR  

ᵝ I2C ᵬҹ ȂSTOP START Ḥ ֟ I2CEN

LOSTARB=1 ᵝ ᴆ 0Ȃ 

0̔  

1̔  

1 I2CBSY  

STOPḤ ᴆ 0Ȃ 
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0̔ I2C  

1̔I2C  

0 MASTER Һ  

I2C Һ ׆ ᵝȂ 

ᵝ STARTḤ ֟ ᴆ 1Ȃ 

ᵝ STOPḤ ֟ I2CEN=0 LOSTARB=1 ᵝ ᴆ 0Ȃ 

׆0̔  

1̔Һ  

17.4.8. ̂I2C_CKCFG̃ 

Ẓ ̔0x1C 

ᵝṿ̔0x0000 0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

FAST DTCY Ḡ  CLKC[11:0] 

rw rw  rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 FAST Һ Ҋ I2C  

0̔ ‰  

1̔  

14 DTCY + Ҋ  

0̔Tlow/Thigh=2 

1̔Tlow/Thigh=16/9 

13:12 Ḡ  Ḡ ᵝṿȂ 

11:0 CLKC[11:0] Һ Ҋ I2C └ 

‰ Ҋ̔Thigh=T
low

=CLKC*TPCLK1 

DTCY=0̆ + Ҋ̔ 

Thigh=CLKC*TPCLK1, Tlow=2*CLKC*TPCLK1 

DTCY=1̆ + Ҋ̔ 

Thigh=9*CLKC*TPCLK1, Tlow=16*CLKC*TPCLK1 

̔ DTCY=0̆ PCLK1ҹ 3 Ṑ ̆ ᴪ ‰ Ȃ DTCY=1̆

PCLK1ҹ 25 Ṑ ̆ ᴪ ‰ Ȃ 
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17.4.9. ҉ ̂I2C_RT̃ 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0002 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  RISETIME[6:0] 

 rw 

 

ᵝ/ᵝ    

31:7 Ḡ  Ḡ ᵝṿȂ 

6:0 RISETIME[6:0] Һ Ҋ ҉  

RISETIMEṿ ҹ SCL ҉ ⱴ 1 

17.4.10. SAM └ ̂I2C_SAMCS̃ 

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 

RFR RFF TFR TFF Ḡ  RXF TXF RFRIE RFFIE TFRIE TFFIE Ḡ  STOEN SAMEN 

rc_w0 rc_w0 rc_w0 rc_w0  r r rw rw rw rw  rw rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 RFR ҉ ̆ ᴆΏ 0 0 

14 RFF Ҋ ̆ ᴆΏ 0 0 

13 TFR ҉ ̆ ᴆΏ 0 0 

12 TFF Ҋ ̆ ᴆΏ 0 0 

11:10 Ḡ  Ḡ ᵝṿȂ 

9 RXF Ḥ  
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8 TXF Ḥ  

7 RFRIE ҉ Ҭ ᶏ  

0̔ ҉ Ҭ  

1̔ ҉ Ҭ ᶏ  

6 RFFIE Ҋ Ҭ ᶏ  

0̔ Ҋ Ҭ  

1̔ Ҋ Ҭ ᶏ  

5 TFRIE ҉ Ҭ ᶏ  

0̔ ҉ Ҭ  

1̔ ҉ Ҭ ᶏ  

4 TFFIE Ҋ Ҭ ᶏ  

0̔ Ҋ Ҭ  

1̔ Ҋ Ҭ ᶏ  

3:2 Ḡ  Ḡ ᵝṿȂ 

1 STOEN SAM_V ᶏ  

0̔SAM_V  

1̔SAM_V ᶏ  

0 SAMEN SAM_V ᶏ  

0̔SAM_V  

1̔SAM_V ᶏ  

17.4.11. + ̂I2C_FMPCFG̃ 

Ẓ ̔0x90 

ᵝṿ̔0x0000 0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  FMPEN 

 rw 

 

ᵝ/ᵝ    

31:1 Ḡ  Ḡ ᵝṿȂ 

0 FMPEN + ᶏ  

ᵝ 1 ̆I2C 1MHz 
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18. ұ / ҉ ̂SPI/I2S̃ 

 ׃ .18.1

SPI/I2S ץ SPI I2S ҍ ḤȂ 

ұ ̂Serial Peripheral Interfacĕ ΏҹSPĨ ᶫԅ ԍSPI

ⱳ ̆ ץ ᵬԍҺ ׆ ȂSPI ΐ ᴆCRC ῃ

ȂSPI1 SPI Һ Ȃ 

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

‰̆LSB ‰ PCM ‰Ȃ ץ Ҋ ̆ Һ ̆Һ

׆̆ ׆ Ȃ 

18.2. Һ  

18.2.1. SPIҺ  

Â ΐ ῃ ȁ Һ׆ ᵬȂ 

Â 16ᵝ ̆ ‖ ̂ SPI0̃Ȃ 

Â 32ᵝ ̆ FIFÔ SPI1̃Ȃ 

Â 8ᵝ 16ᵝ ̂ SPI0̃Ȃ 

Â 4ᵝ⌠16ᵝ ̂ SPI1̃Ȃ 

Â ᵞᵝ ╠ ᵝ ╠ ᵝ Ȃ 

Â ᴆ ᴆNSS Ȃ 

Â ᴆCRC ȁ Ȃ 

Â DMA Ȃ 

Â SPI TI Ȃ 

Â SPI NSS ‖ Ȃ 

Â SPI ⱳ Һ ̂ SPI1̃Ȃ 

18.2.2. I2SҺ  

Â ΐ ⱳ Һ׆ ᵬȂ 

Â I2S ‰̔ ≠ ‰̆MSB ‰̆LSB ‰ PCM ‰Ȃ 

Â ץҹ16ᵝ̆24ᵝ 32ᵝȂ 

Â ҹ16ᵝ 32ᵝȂ 

Â 16ᵝ ‖ ԍ Ȃ 

Â I2S № ̆ ץ ⌠8 kHz⌠192 kHz Ȃ 

Â Ȃ 

Â ץ ₮Һ ̂MCK̃Ȃ 

Â DMAⱳ Ȃ 
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18.3. SPIⱳ  

18.3.1. SPI  

18-1. SPI  

MISO

NSS

SCK

MOSI

/ └

‖ /

FIFO

ᵝ

‖ /

FIFO

└

SYSCLK

LSBMSB

   PADO

I

A
P

B

   PADO

I

   PADO

I

   PAD
O

I

IO2

IO3

    PAD
O

I

   PAD
O

I

 

18.3.2. SPIḤ  

̂ SPI ̃ 

18-1. SPIḤ  

   

SCK I/O 
Һ ̔SPI ₮ 

׆ ̔SPI ῀ 

MISO I/O 

Һ ̔  

׆ ̔  

Һ ̔Ҍᶏ  

׆ ̔  

MOSI I/O 

Һ ̔  

׆ ̔  

Һ ̔  

׆ ̔Ҍᶏ  

NSS I/O 

ᴆ NSS ̔Ҍᶏ  

Һ ᴆ NSS ̔NSSDRV=1 ̆ҹ NSS ₮̆ ԍ

Һ ̕NSSDRV=0 ̆ҹ NSS ῀̆ ԍ Һ

Ȃ 

׆ ᴆ NSS ̔ҹ NSS ῀̆ᵬҹ׆ Ḥ Ȃ 



                                                               GD32E23x Ύ 

456 
 

SPI  

SPI ҹ ̆ SPI_QCTLҬ QMODᵝ 1 ̆ ҹSPI ̂ ԍ

SPI1 Ȃ̃SPI ᵬ Һ Ȃ 

SPI_QCTLҬ IO23_DRVᵝ̆ SPI Ҋ̆ ᴆ ץ ꜚIO2 IO3

ҹ Ȃ 

SPI Ҋ̆SPI Ҋ6ҩץ ҍ ̔ 

18-2. SPIḤ  

   

SCK O SPI ₮ 

MOSI I/O 0 

MISO I/O 1 

IO2 I/O 2 

IO3 I/O 3 

NSS O NSS ₮ 

18.3.3. SPI  

SPI_CTL0 Ҭ CKPLᵝ CKPHᵝ‗ ԅSPI Ḥ ȂCKPLᵝ‗ ԅ

SCK ̆CKPHᵝ‗ ԅ ѿҩ ԋҩ ҹ Ȃ TI

Ҋ̆ ңᵝ ӈȂ 

18-2. SPI0 Ҋ  

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]

 

SPI0 Ҭ̆ SPI_CTL0Ҭ FF16ᵝ ̆ FF16=1 ̆ ҹ16

ᵝ̆ ↕ҹ8ᵝȂ 

SPI_CTL0Ҭ LFᵝ ץ ̆ LF=1 S̆PI0ᾢ LSBᵝ̆ LF=0 ̆

↕ᾢ MSBᵝȂ TI Ҭ̆ ҹᾢ MSBᵝȂ 
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18-3. SPI1 Ҋ  

SCK (CKPH=0 CKPL=0)

SCK (CKPH=0 CKPL=1)

SCK (CKPH=1 CKPL=0)

SCK (CKPH=1 CKPL=1)

LF=1 

DZ[3:0]=7

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]

 

18-4. SPI Ҋ SPI ̂CKPL=1, CKPH=1, LF=0̃ 

MOSI

MISO

NSS

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

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

sample

IO2

IO3

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

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

SCK

 

SPI1 Ҭ̆ SPI_CTL1Ҭ DZ[3:0]ᵝ ̆ ץ ҹ4ᵝ 16ᵝȂ

Ҍֽ ԍ Ӟ ԍ ȂҌ ̆ FIFO

ҍSPI_CTL1 Ҭ BYTENᵝ Ȃ SPI Ҋ̆ ҹ8

ᵝȂ 

̆ SPI_CTL0Ҭ LFᵝ ץ ̆ LF=1 S̆PI1ᾢ LSBᵝ̆ LF=0

̆↕ᾢ MSBᵝȂ TI Ҭ̆ ҹᾢ MSBᵝȂ 

SPI_DATA ̆ ѿҩ ̂ ԍ ԍѿҩ

̃ ѿҩ Ȃ ̆ ῤ ᵝᴪ ₮Ȃ 

18.3.4. ‖  

32ᵝ ‖ ̂RXFIFÕ ‖ ̂TXFIFÕ№≢ ԍSPI ᴰ Ҍ

̆ ᶏױ SPI ץ ᵬ̂ ԍSPI1 Ȃ̃ 
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18-5. / ‖  

/

ᵝ

RXFIFO TXFIFO

ΏSPI_DATASPI_DATA

TXRX

 

╠TXFIFO Ữ ԍ ԍ ᵣ Ữ ⱬ ѿ T̆XFIFO ҹ
̂1̃ ғ TBE

ᴆ 1Ȃ TBEᵝ ᵝ ̆ SPI_DATA Ώ ᴪ̆ ῀ FIFO Ȃ

RXFIFO ҹ
̂2̃ ᴆ RBNEᵝ 1Ȃ RBNEᵝ ᵝ SPI_DATA׆̆

̆ ׆ FIFO Ȃ 

̔ 

̂1̃ ԍSPI1 T̆XFIFO TXFIFO ╠ Ữ ԍ ԍTXFIFO ᵣ Ữ ⱬ ѿ

ȂTXFIFO ӈҍӊ Ȃ ̆ץ Ҍ ԍ8ᵝ T̆XFIFO Ữ3ҩ

Ȃ Ҋ ₮ TXFIFO ̆ ̆ ӈҍ Ȃ 

̂2̃ ԍSPI1̆RXFIFO ӈ№ҹץҊң ’̔ SPI_CTL1ҬBYTENᵝҹ1 ̆

RXFIFO ╠RXFIFO Ữ ԍRXFIFO ᵣ Ữ ⱬ №ӊѿȂ ̆

Ҍ ԍ8ᵝ ̆RXFIFO ץ Ữ4ҩ Ȃ SPI_CTL1ҬBYTENᵝҹ0 ̆

RXFIFO ╠RXFIFO Ữ ԍRXFIFO ᵣ Ữ ⱬ ѿ ȂRXFIFO ӈ

ҍӊ Ȃ Ҋ ₮ RXFIFO ̆ ̆ ӈҍ Ȃ 

ֽ̂ ԍSPI1̃ 

SPI_CTL1 ҬDZ[3:0] ᴰ ᵝ ҹ8ᵝ ԍ8ᵝ ’Ҋ̆

SPI_CTL1 ҬBYTENᵝҹ0̆ ᴰ ⱳ Ȃ SPI_CTL1 Ҭ

DZ[3:0] ᴰ ᵝ ҹ ԍ ԍ8ᵝ ̆ ⱳ ץ SPI_DATA 16ᵝ

Ώ ̆ңҩ Ҍ ұ Ȃ ̆

SPI_DATA ѿ 16ᵝ ̆ ңҩ ̆ ғ ң ֽ̆ᴪ֟ ѿҩ

RBNEԊᴆȂ 

̔ ᴰ ҹ ҩ ̆ ̆ 8ᵝ SPI_DATĂ ₮ ѿҩ

Ȃ ̆ҹԅ֟ ѿҩ RBNEԊᴆ̆ ѿҩ

̆ BYTENᵝȂ 
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18.3.5. NSSⱳ  

׆  

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

NSS ̆ ᴆNSŜSWNSSEN = 1̃Ҋ̆SPI SWNSSᵝ ⌠NSS Ȃ

NSSҹᵞ ̆ Ȃ ᴆNSS Ҋ̆Ҍᶏ NSS Ȃ 

׆ .18-3 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 ̆NSS ץ ҹ ᴆ

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

ᴆNSS Ҋ̃ SWNSSᵝ̂ ᴆNSS Ҋ̃ ᵞ S̆PI ꜚ ׆῀ ̆ ғ֟

Һ ̆CONFERRᵝ 1Ȃ 

ᶏ NSS └SPI׆ ̆NSS ҹ ᴆ ₮

̂SWNSSEN=0̆NSSDRV=1 Ȃ̃ᶏ SPIӊ ̆NSS ҹᵞ Ȃ 

ᶏץ ѿҩ I/O ᵬҹNSS ץ̆ ⱴ NSS Ȃ 
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18-4. 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  

18.3.6. SPI  

18-5. 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  

MRB Һ  

MSTMOD = 1 

RO = 0 

BDEN = 1 

BDOEN = 0 

MOSI̔  

MISO̔Ҍᶏ  
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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  

18-6. ῖ ῃ  

Һ
MFD

MISO

MOSI

SCK

NSS

׆
SFD

MISO

MOSI

SCK

NSS

 

18-7. ῖ ̂Һ ̔ ׆̆ ̔ ̃ 

Һ
MRU

MISO

MOSI

SCK

NSS

׆
STU

MISO

MOSI

SCK

NSS
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18-8. ῖ ̂Һ ̔ ׆̆ ̔ ̃ 

Һ
MTU

MISO

MOSI

SCK

NSS

׆
SRU

MISO

MOSI

SCK

NSS
 

18-9. ῖ  

Һ
MTB/MRB

MISO

MOSI

SCK

NSS

׆
SRB/STB

MISO

MOSI

SCK

NSS
 

SPI∆  

SPI0̔ 

ӊ╠̆ Ҋ SPI∆ ̔ 

1. ᵬ Һ ׆ TI ̆ SPI_CTL0Ҭ PSC[2:0]ᵝ

SCKḤ ̆ TI Ҋ Td Ȃ ↕̆ Ȃ 

2. ̂SPI_CTL0Ҭ FF16ᵝ̃Ȃ 

3. ̂SPI_CTL0Ҭ CKPLᵝ CKPHᵝ̃Ȃ 

4. ̂SPI_CTL0Ҭ LFᵝ̃Ȃ 

5. ҉ NSSⱳ ̆ ̆ NSS ̂SPI_CTL0Ҭ

SWNSSENᵝ NSSDRVᵝ̃Ȃ 

6. ᵬ TI ̆ SPI_CTL1Ҭ TMODᵝ 1̆ ↕̆ Ȃ 

7. ᵬ NSSP ̆ SPI_CTL1Ҭ NSSPᵝ 1̆ ↕̆ Ȃ 

8. 18-5. SPI ̆ MSTMODᵝȁROᵝȁBDENᵝ BDOENᵝȂ 

9. ᶏ SPÎ SPIENᵝ 1̃Ȃ 

̔ Ḥ Ҭ̆Ҍ CKPHȁCKPLȁMSTMODȁPSC[2:0]ȁLFᵝȂ 

SPI1̔ 

1. ᵬ Һ ׆ TI ̆ SPI_CTL0Ҭ PSC[2:0]ᵝ

SCKḤ ̆ TI Ҋ Td Ȃ ↕̆ Ȃ 

2. ̂SPI_CTL0Ҭ CKPLᵝ CKPHᵝ̃Ȃ 
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3. ̂SPI_CTL0Ҭ LFᵝ̃Ȃ 

4. ̂SPI_CTL1 DZ[3:0]ᵝ ̃ SPI_DATA ̂SPI_CTL1 BYTEN

ᵝ̃Ȃ 

5. ҉ NSSⱳ ̆ ̆ NSS ̂SPI_CTL0Ҭ

SWNSSENᵝ NSSDRVᵝ̃Ȃ 

6. ᵬ TI ̆ SPI_CTL1Ҭ TMODᵝ 1̆ ↕̆ Ȃ 

7. ᵬ NSSP ̆ SPI_CTL1Ҭ NSSPᵝ 1̆ ↕̆ Ȃ 

8. 18-5. SPI ̆ MSTMODᵝȁROᵝȁBDENᵝ BDOENᵝȂ 

9. ̆ TXDMA_ODD RXDMA_ODDᵝȂ 

10. ᵬ SPI ̆ SPI_QCTLҬ QMODᵝ 1̆ Ҍ ↕̆ Ȃ 

11. ᶏ SPÎ SPIENᵝ 1̃Ȃ 

̔ Ḥ Ҭ̆Ҍ CKPHȁCKPLȁMSTMODȁPSC[2:0]ȁLFȁDZ[3:0]ᵝȂ 

SPI  

 

∆ ӊ ̆SPI ᶏ Ḡ Ȃ Һ Ҋ̆ ᴆΏѿҩ

⌠ ‖ / FIFO ̆ Ȃ ׆ Ҋ̆ SCK ҉ SCKḤ

̆ғNSS ҹᵞ̆ Ȃ ̆ץ ׆ Ҋ̆ Ḡ

╠̆ Ώ῀ ‖ / FIFOҬȂ 

SPI ѿҩ ̆ ᾢ ҩ ׆ ‖ / FIFOⱴ ⌠ ᵝ Ҭ̆

ⱴ Ȃ ѿᵝ ӊ T̆BÊ ‖ ̃ᵝ 1ȂTBE

ᵝ 1̆ ‖ / FIFOҹ ̆ ̆ ᴆ Ώ

SPI_DATA Ȃ 

Һ Ҋ̆ ⱳ ̆ Ӈ ╠ ╠̆ ᴆ Ҋѿҩ

Ώ῀SPI_DATA ҬȂ 

 

ѿҩ ӊ ̆ ⌠ ׆ ᵝ ῀⌠ ‖ / FIFŎ

ғRBNÊ ‖ / FIFO ̃β 1Ȃ ᴆ SPI_DATA ̆

ᵬᴪ ꜚ RBNE ᵝȂ MRU MRB Ҭ ҹ̆ԅ Ҋѿҩ ̆ ᴆ

Ḥ ̆ ῃ Һ ̂MFD̃Ҭֽ̆ ‖ / FIFO ̆ ᴆ

Ҋѿҩ Ȃ 

SPIҌ Ҋ ᵬ ̂ SPI ̆TI NSSP ̃ 

ῃ Ҋ̆ MFD SFD ̆ RBNE ᵝ TBE

ᵝ̆ ғ ҉ ᵬ Ȃ 

̂MTU M̆TB S̆TU STB ҍ̃ῃ Ҭ ᵌ Ҍ̆ RBNE

ᵝ RXORERRᵝȂ 

ԍ ’ Һ̆ ̂MRU MRB ҍ̃ῃ Ҍ Ȃ MRU
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MRB Ҋ̆ SPIᶏ ̆SPI֟ SCKḤ ̆ ⌠SPIẢ Ȃ ̆ץ ᴆ

TBE ᵝ̆ ғ RBNEᵝ 1 ̆ ₮ ‖ / FIFOῤ ̆ ↕̆ ᴪ֟

Ȃ 

ԅ TBE ᵝ̆ғ ҉ ӊ ׆̆ ̂SRU SRB̃ҍῃ

ᵌȂ 

SPI TI  

SPI TI NSSᵬҹѿ Ḥ ̆ ᵬ ҍ҉ ᵌȂ

҉ ̂MFD̆MTŬMRŬMTB̆MRB̆SFD̆STŬSRŬSTB SRB̃

TI Ȃᵖ ̆ TI Ҭ̆SPI_CTL0Ҭ CKPLᵝ CKPHᵝ ӈ ̆SCKḤ

ҹҊ Ȃ 

18-10. 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

 

18-11. 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 
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׆ .18-12 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 ̆ ҹTd̆Td SPI_CTL0

Ҭ PSC[2:0]ᵝ Ȃ 

Td=
Tbit

2
+5*Tpclk                          (18-1) 

ᶛ ̆ PSC[2:0] = 010̆ ӇTd ṿҹ9*TpclkȂ 

׆ Ҋ ׆̆ NSSḤ ̆ ⌠ NSSḤ ̆ ᴪ ᵝFERR ᵝȂ

ᶛ ̆NSSḤ ѿҩ Ҭ ᵝ Ȃ 

NSS ‖ ᵬ  

SPI_CTL1 Ҭ NSSPᵝᶏ ⱳ ҹ̆ԅ Ḡᶏ ⱳ ̆ Ҋ₃ҩץ

ᴆ̔ ҹҺ ̆ᶏ SPI ̆ ѿҩ

Ȃ 

ӊ̔MSTMOD = 1̆NSSP = 1̆CKPH = 0Ȃ 

ᶏ NSS ‖ ̆ ῤ ‖ / FIFO ̆NSS ‖ᴪ ңҩ

ӊ ֟ ғ̆ ҹ1ҩSCK Ȃ ‖ / FIFOḠ

ҹ ̆ ᴪ ҩSCK ȂNSS ‖ⱳ Ғҹ ѿ Һ׆ ̆ ׆

Ȃ 

Ҋ ԅNSS ‖ Һ Ȃ 
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18-13. 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 Flash Ȃ 

SPI ̆ ᾢ TBEᵝ 1 ғ̆TRANSᵝ ̆ SPI_QCTL Ҭ

QMODᵝ 1Ȃ SPI ̆SPI_CTL0 ҬBDENᵝȁBDOENᵝȁCRCENᵝȁ

CRCNTᵝȁCRCNTᵝȁROᵝ LFᵝḠ D̆Z[3:0]ᵝ ҹ8ᵝ ғ̆MSTMOD

ᵝ Ḡץ1̆ SPI ᵬԍҺ ȂSPIENᵝȁPSCᵝȁCKPLᵝ CKPHᵝ

Ȃ 

SPI ң ̔ Ώ ̆ SPI_QCTL Ҭ QRDᵝ

Ȃ 

Ώ  

SPI_QCTL Ҭ QMODᵝ 1ғQRDᵝ S̆PI ᵬ Ώ Ȃ Ώ

Ҭ M̆OSIȁMISOȁIO2 IO3 ᵬ ₮ ̆ SCK֟ Ḥ ѿ̆ Ώ῀SPI_DATA

̂TBEᵝ ̃ғSPIENᵝ 1 ̆ ᴪ ҩ Ώ῀ ȂSPI

ᴰ ӊ ̆ ѿҩ TBE ᵝ̆ Ҍ ᴆ↕Ả ᴰ Ȃ 

Ҋ ᵬ ̔ 

1. ̆ SPI_CTL0 SPI_CTL1Ҭ № ȁ ȁ ᵝ ̕ 

2. SPI_QCTLҬ QMODᵝ 1̆ SPI_CTL0Ҭ SPIENᵝ 1 ᶏ SPIⱳ ̕ 

3. SPI_DATA ҬΏ῀ѿҩ ̆TBE ᵝ ᴪ ̕ 

4. ᴆ TBEᵝ ᵝ̆ Ώ῀Ҋѿҩ Ȃ 
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18-14. SPI Ώ ᵬ  

MOSI

MISO

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

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

sample

IO2

IO3

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

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

TBE

ᴆΏSPI_DATA ᴆῬ ᵝTBE

SCK

 

 

SPI_QCTL Ҭ QMODᵝ QRDᵝ 1 S̆PI ᵬ Ȃ Ҭ̆

MOSIȁMISOȁIO2 IO3 ᵬ ῀ ̆ѿ Ώ῀SPI_DATA ̂TBEᵝ ̃ғ

SPIENᵝ 1 ̆ SCKḤ ֟ Ḥ ȂΏ ⌠SPI_DATA ҹԅ֟ SCK

Ḥ ̆ ץ Ώ῀ᴋᵥץ ȂSPI ᴰ ӊ ̆ ѿҩ SPIEN

ᵝ TBEᵝ̆ ᴆҌ ↕Ả ᴰ Ȃ ץ ᴆ ѿ SPI_DATAΏ ֟ץ̆

SCK Ḥ Ȃ 

Ҋ ᵬ ̔ 

1. ̆ SPI_CTL0 SPI_CTL1Ҭ № ȁ ȁ ᵝ ̕ 

2. SPI_QCTLҬ QMODᵝ QRDᵝ 1̆ SPI_CTL0Ҭ SPIENᵝ 1 ᶏ SPI

ⱳ ̕ 

3. Ώᴋ ̂ᶛ 0xFF̃⌠SPI_DATA ̕ 

4. RBNEᵝ 1̆ SPI_DATA ̕ 

5. Ώᴋ ̂ᶛ 0xFF̃⌠SPI_DATA ץ̆ Ҋѿҩ Ȃ 

18-15. 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
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SPIẢ  

Ҍ Ҋ Ҍ Ả SPIⱳ Ȃ 

MFD SFD 

SPI0̔ 

ѿҩRBNEᵝ ѿҩ ̆ TBE=1 TRANS=0̆ ̆ SPIEN

ᵝ῏ SPIȂ 

SPI1̔ 

TXLVL[1:0]=00 TRANS=0̆ SPIENᵝ῏ SPIȂ ̆ ⌠

RXLVL[1:0]=00Ȃ 

MTU MTB STU STB 

SPI0̔ 

ѿҩ Ώ῀SPI_DATA ̆ TBEᵝ 1̆ TRANSᵝ ̆ SPIEN

ᵝ῏ SPIȂ 

SPI1̔ 

TXLVL[1:0]=00 TRANS=0̆ SPIENᵝ῏ SPIȂ 

MRU MRB 

SPI0̔ 

ṕ ԋҩRBNEᵝ 1 SPI_DATA׆̆ ̆ ѿҩSCK ̆

SPIENᵝ῏ SPIȂ ѿҩRBNEᵝ 1̆ SPI_DATA׆ Ȃ 

SPI1̔ 

ṕ ԋҩRBNEᵝ 1 SPI_DATA׆̆ ̆ ѿҩSCK ̆

SPIENᵝ῏ SPIȂ ѿҩRBNEᵝ 1̆ ⌠RXLVL[1:0]=00Ȃ 

SRU SRB 

SPI0̔ 

ץ ᴋᵥ Ṝ῏ SPIⱳ ̆ TRANS=0ץ Ḡ ╠ Ḥ Ȃ 

SPI1̔ 

ץ ᴋᵥ Ṝ῏ SPIⱳ ̆ TRANS=0̆ ⌠RXLVL[1:0]=00Ȃ 

TI  

TI Ả ҍ҉ Ȃ 

NSS ‖  
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NSS ‖ Ả ҍ҉ Ȃ 

SPI  

SPI ῏ SPIⱳ ӊ╠̆ ᴆ ᾢ ̔TBEᵝ 1̆TRANSᵝ ̆

SPI_QCTLҬ QMODᵝ SPI_CTL0Ҭ SPIENᵝ Ȃ 

18.3.7. DMAⱳ  

DMAⱳ ᴰ Ҭ ׆ Ώ Ҭ ₮ ׆̆ ԅ Ȃ 

ᵝSPI_CTL1 Ҭ DMATENᵝ DMARENᵝ̆ᶏ SPI DMAⱳ Ȃҹԅᶏ

DMAⱳ ̆ ᴆ ᾢ DMA ̆ ∆ SPI ̆ ᶏ

SPIȂ 

SPIᶏ ̆ DMATENᵝ 1̆ TBE=1 S̆PI ᴪ ₮ѿҩDMA ̆ DMA

̆ ꜚΏ ⌠SPI_DATA Ȃ DMARENᵝ 1̆ RBNE=1 ̆ ₮ѿ

ҩDMA ̆ DMA ̆ SPI_DATA׆ꜚ Ȃ 

DMA ᴰ ֽ̂ ԍSPI1̃ 

DMA ᴰ ̆ BYTEN ҹ0ғDZ[3:0] ԍ ԍ8ᵝғ

ᶏ ̆DMA ᴪ16ץᵝ SPI_DATA ̆ ꜚ Ȃ 

ᶏ ғᴰ Ҍ Ẽ Ṑ ’Ҋ̆ҹԅ ᾧ ѿ DMAᴰ

ѿ ̆ SPI_CTL1 ҬTXDMA_ODD/RXDMA_ODDᵝҹ ҹ1Ȃ 

18.3.8. 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 

ԍSPI0̆ 8ᵝ ̆CRC ԍCRC8 ‰ Ȃ 16ᵝ ̆CRC

ԍCRC16 ‰ Ȃ ᶏ ԅDMAⱳ ̆ ᴆҌ CRCNTᵝ̆ ᴆ ᴪ ꜚ

CRCᴰ Ȃ 

ԍSPI1̆ ҹ8ᵝ 16ᵝ ̆SPI ᶫCRC ̆ғ ԍ ̆ ץ

ҹ8ᵝ 16ᵝCRC Ȃ ԍῒז C̆RC ȂCRC ֜ ̆
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↓ ̆Ῥ ѿҩ ҩ Ḥ Ȃᶛ ̆ ҹ8ᵝ

Ạ16ᵝCRC ̆ CRC ң Ȃ ᶏ ԅDMAⱳ ̆ ᴆ ᴪ ꜚ

CRCᴰ ̆p SPI DMA ṿȂ DMA ṿҹ

Ҍ CRC Ȃ DMA ṿ Ҋ̔ 

1.ῃ ̔Ẋ SPI ҹL̆ CRCL = 0ғDZ = 8 ̆̆↕DMA

ṿ ԍL + 1̆ ↕DMA ṿ ԍL + 2Ȃ 

2. ̔DMA ṿ ԍ Ȃ ̆ ᴆ

SPI_RCRC CRCṿȂ 

̔ SPI ԍ׆ ғCRCⱳ ᶏ ̆ SPI ᶏ ̆CRC ῀SCK

Ȃ ̆ ᴆ CRC̆ץ ᾧ CRC Ȃ SPIᵬҹ׆

ᵬ ̆ CRC ӊ ̆ῤ NSSḤ Ḡ ᵞ Ȃ 

18.3.9. SPIҬ  

ᵝ 

Â ‖ ᵝ̂TBẼ 

‖ ҹ ╠ FIFO Ữ ԍ ԍ Ữ ѿ T̆BE ᵝȂ ᴆ

ץ ΏSPI_DATA Ҋѿҩ Ώ῀ ‖ / FIFOȂ 

Â ‖ ᵝ̂RBNẼ 

ԍSPI0̆ ‖ ̆RBNE ᵝ̆ ⌠ѿҩ ̆ ῀⌠

‖ Ҭ̆ ᴆ ץ SPI_DATA Ȃ 

ԍSPI1̆ ᵝ SPI_CTL1Ҭ BYTENᵝ ̔ BYTEN=0̆↕ ╠ FIFO Ữ

ԍ ԍ Ữ 1/2 ̆RBNE ᵝȂ BYTEN=1̆↕ ╠ FIFO Ữ ԍ

ԍ Ữ 1/4 R̆BNE ᵝȂ ⌠ ̆ ῀ FIFOҬ̆ 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
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Һ Ҭ̆ ץ CONFERRᵝ 1 ׆῀ ̆ ԅ └

Һ‖ Ȃ 

Â ̂RXORERR̃ 

RBNEᵝҹ1 ̆ Ῥ ̆RXORERRᵝ ᴪ 1Ȃ ԍSPI0̆ ̆҉ѿ

₮ ԅȂ ԍSPI1̆ ̆ FIFO Ữ

⌠ ԅȂ ‖ / FIFO 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 

18-6. SPIҬ  

Ҭ Ԋᴆ   Ҭ ᶏ ᵝ 

TBE ‖ / FIFO  ΏSPI_DATA  TBEIE 

RBNE ‖ / FIFO  SPI_DATA  RBNEIE 

CONFERR  
Ώ SPI_STAT ̆ Ώ

SPI_CTL0  

ERRIE RXORERR  
SPI_DATA ̆

SPI_STAT  

CRCERR CRC  Ώ0⌠CRCERRᵝ 

FERR TI  Ώ0⌠FERRᵝ 
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18.4. I2Sⱳ  

18.4.1. I2S  

18-16. 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 

18.4.2. I2SḤ  

I2S 4ҩ №̆≢ I2S_CKȁI2S_WSȁI2S_SD I2S_MCKȂI2S_CK ұ Ḥ ̆

ҍSPI_SCK῍֣ ȂI2S_WS └Ḥ ̆ҍSPI_NSS῍֣ ȂI2S_SD ұ

Ḥ ̆ҍSPI_MOSI῍֣ ȂI2S_MCK Һ Ḥ ̆ ᶫѿҩ256ṐԍFs

̆ῒҬFs Ȃ 

18.4.3. 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
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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 

18-17. I2S ≠ ‰ ̂DTLEN=00, CHLEN=0, CKPL=0̃ 

I2S_CK

I2S_SD
16-bit

1Ѓ Є 2Ѓ Є

MSB MSBLSB

I2S_WS

 

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

I2S_CK

I2S_SD
16ᵝ

1̂ ̃ 2̂ ̃

MSB MSBLSB

I2S_WS

 

16 ᵝ 16 ᵝ ̆ ѿ ᴰ SPI_DATA ѿ

Ȃ 

18-19. I2S ≠ ‰ ̂DTLEN=10, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
32ᵝ

1̂ ̃ 2̂ ̃

MSB MSBLSB

I2S_WS

 

18-20. 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
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ҩ׆SPI_DATA ⌠ 16ᵝ ̆ ԋҩ ᵞ16ᵝ Ȃ 

18-21. I2S ≠ ‰ ̂DTLEN=01, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
24ᵝ

1̂ ̃ 2̂ ̃

MSB

I2S_WS

LSB

8ᵝ0

MSB

 

18-22. I2S ≠ ‰ ̂DTLEN=01, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
24ᵝ

1̂ ̃ 2̂ ̃

MSB

I2S_WS

LSB

8ᵝ0

MSB

 

24ᵝ 32ᵝ ̆ 1 ᴰ SPI_DATA

2 Ȃ Ҋ̆ ѿҩ24ᵝ D[23:0]̆ ѿҩΏ῀SPI_DATA

16ᵝ D[23:8]̆ ԋҩ ѿҩ16ᵝ ̆ 16ᵝ 8ᵝ D[7:0]̆

ᵞ8ᵝ ץ ᴋ ṿȂ Ҋ̆ ѿҩ24ᵝ D[23:0]̆ ѿҩ׆

SPI_DATA ⌠ 16ᵝ D[23:8]̆ ԋҩ ѿҩ16ᵝ ̆

16ᵝ 8ᵝ D[7:0]̆ᵞ8ᵝ ῃ 0Ȃ 

18-23. I2S ≠ ‰ ̂DTLEN=00, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

1̂ ̃ 2̂ ̃

MSB

I2S_WS

LSB

16ᵝ0

MSB

 

18-24. I2S ≠ ‰ ̂DTLEN=00, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

1̂ ̃ 2̂ ̃

MSB

I2S_WS

LSB

16ᵝ0

MSB

 

16ᵝ 32ᵝ ̆ ѿ ᴰ SPI_DATA ѿ Ȃ

ҹԅ 16ᵝ 32ᵝ ̆▼Ҋ 16ᵝ ᴆ └ ᾟҹ0x0000Ȃ 

MSB ‰ 

ԍMSB ‰̆I2S_WS I2S_SD I2S_CK Ҋ ȂSPI_DATA

ҍI2S ≠ ‰ ῃ Ȃ ҩ ’ Ҋ Ȃ 
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18-25. MSB ‰ ̂DTLEN=00, CHLEN=0, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

1̂ ̃ 2̂ ̃

MSB MSBLSB

I2S_WS

 

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

I2S_CK

I2S_SD
16ᵝ

1̂ ̃ 2̂ ̃

MSB MSBLSB

I2S_WS

 

18-27. MSB ‰ ̂DTLEN=10, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
32ᵝ

MSB MSBLSB

I2S_WS

1̂ ̃ 2̂ ̃

 

18-28. MSB ‰ ̂DTLEN=10, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
32ᵝ

MSB MSBLSB

I2S_WS

1̂ ̃ 2̂ ̃

 

18-29. MSB ‰ ̂DTLEN=01, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
24ᵝ

MSB

I2S_WS

LSB

8ᵝ0

MSB

1̂ ̃ 2̂ ̃

 

18-30. MSB ‰ ̂DTLEN=01, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
24ᵝ

MSB

I2S_WS

LSB

8ᵝ0

MSB

1̂ ̃ 2̂ ̃
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18-31. MSB ‰ ̂DTLEN=00, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

LSB

16ᵝ0

MSB

1̂ ̃ 2̂ ̃

 

18-32. MSB ‰ ̂DTLEN=00, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

LSB

16ᵝ0

MSB

1̂ ̃ 2̂ ̃

 

LSB ‰ 

ԍLSB ‰̆I2S_WS I2S_SD I2S_CK Ҋ Ȃ ҍ

’Ҋ̆LSB ‰ MSB ‰ ῃ Ȃ ԍ ԍ ’̆

LSB ‰ ҍ ᵞᵝ ̆ MSB ‰ ҍ ᵝ Ȃ

ԍ ’ Ҋ Ȃ 

18-33. LSB ‰ ̂DTLEN=01, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
8ᵝ0

1̂ ̃ 2̂ ̃

I2S_WS

24ᵝ

MSB LSB

 

18-34. LSB ‰ ̂DTLEN=01, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
8ᵝ0

1̂ ̃ 2̂ ̃

I2S_WS

24ᵝ

MSB LSB

 

24ᵝ 32ᵝ ̆ 1 ᴰ SPI_DATA

2 Ȃ Ҋ̆ ѿҩ24ᵝ D[23:0]̆ ѿҩΏ῀SPI_DATA

ѿҩ16ᵝ ̆ 16ᵝ 8ᵝ ץ ᴋ ṿ̆ᵞ8ᵝ D[23:16]̆ ԋҩ

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

⌠ ѿҩ16ᵝ ̆ 16ᵝ 8ᵝ 0̆ᵞ8ᵝ D[23:16]̆ ԋҩ

ᵞ16ᵝ D[15:0]Ȃ 
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18-35. LSB ‰ ̂DTLEN=00, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ0

1̂ ̃ 2̂ ̃

I2S_WS

16ᵝ

MSB LSB

 

18-36. LSB ‰ ̂DTLEN=00, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ0

1̂ ̃ 2̂ ̃

I2S_WS

16ᵝ

MSB LSB

 

16ᵝ 32ᵝ ̆ ѿ ᴰ SPI_DATA ѿ Ȃ

ҹԅ 16ᵝ 32ᵝ ̆▼Ҋ 16ᵝ ᴆ └ ᾟҹ0x0000Ȃ 

PCM ‰ 

ԍPCM ‰ Ĭ2S_WS I2S_SD I2S_CK ҉ Ĭ2S_WSḤ Ḥ Ȃ

ץ SPI_I2SCTL PCMSMODᵝ ȂSPI_DATA

ҍI2S ≠ ‰ ῃ Ȃ ’ Ҋ Ȃ 

18-37. PCM ‰ ̂DTLEN=00, CHLEN=0, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB LSB

1 2

 

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

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB LSB

1 2

 

18-39. PCM ‰ ̂DTLEN=10, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
32ᵝ

MSB

I2S_WS

MSB LSB

1 2
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18-40. PCM ‰ ̂DTLEN=10, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
32ᵝ

MSB

I2S_WS

MSB LSB

1 2

 

18-41. PCM ‰ ̂DTLEN=01, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
24ᵝ

MSB

I2S_WS

MSB

1 2

8ᵝ0

 

18-42. PCM ‰ ̂DTLEN=01, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
24ᵝ

MSB

I2S_WS

MSB

1 2

8ᵝ0

 

18-43. PCM ‰ ̂DTLEN=00, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB

1 2

16ᵝ0

 

18-44. PCM ‰ ̂DTLEN=00, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB

1 2

16ᵝ0

 

’ Ҋ Ȃ 

18-45. PCM ‰ ̂DTLEN=00, CHLEN=0, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB LSB

1 2

13ᵝ
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18-46. PCM ‰ ̂DTLEN=00, CHLEN=0, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB LSB

1 2

13ᵝ

 

18-47. PCM ‰ ̂DTLEN=10, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
32ᵝ

MSB

I2S_WS

MSB LSB

1 2

13ᵝ

 

18-48. PCM ‰ ̂DTLEN=10, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
32ᵝ

MSB

I2S_WS

MSB LSB

1 2

13ᵝ

 

18-49. PCM ‰ ̂DTLEN=01, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
24ᵝ

MSB

I2S_WS

MSB

1 2

13ᵝ

8ᵝ0

 

18-50. PCM ‰ ̂DTLEN=01, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
24ᵣ

MSB

I2S_WS

MSB

1 2

13ᵣ

8ᵣ0

 

18-51. PCM ‰ ̂DTLEN=00, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB

1 2

13ᵝ

16ᵝ0

 



                                                               GD32E23x Ύ 

480 
 

18-52. PCM ‰ ̂DTLEN=00, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB

1 2

13ᵝ

16ᵝ0

 

18.4.4. I2S  

18-53. I2S  

8ᵝ
№I2SCLK

№  = 

DIV * 2 + OF

DIV4

DIV2

1

0

CHLEN

0

1

MCKOEN

I2S_CK

I2S_MCK
MCKOEN

 

I2S 18-53. I2S ȂI2S SPI_I2SPSC

DIVᵝ ŎFᵝ MCKOENᵝץ SPI_I2SCTL CHLENᵝ Ȃ

̂CK_SYS̃ȂI2S ץ 18-7. I2S Ὲ Ὲ Ȃ 

18-7. I2S Ὲ  

MCKOEN CHLEN Ὲ  

0 0 I2SCLK / (DIV * 2 + OF) 

0 1 I2SCLK / (DIV * 2 + OF) 

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

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

̂Fs̃ I2S ῏ ҊῈ ӈ̔ 

Fs = I2S  / ̂  * ̃ 

ҹԅ̆ץ ⌠ ̆ 18-8. Ὲ ↓

Ὲ Ȃ 

18-8. Ὲ  

MCKOEN CHLEN Ὲ  

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

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

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

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

̔I2Sұ ṿ ҹᵞԍPCLK 1/6ṐץҊ(Ҍ 1/6)Ȃ 
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18.4.5.  

 

SPI_I2SCTL I2SOPMOD[1:0]ᵝ Ȃ῍ ᶫ

Һ̔ Һ̆ ׆̆ ׆ Ȃ ҊI2S

Ḥ 18-9. ҊI2S Ḥ Ȃ 

18-9. 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∆ 18-54. I2S∆ Ȃ 
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18-54. I2S∆  

MSTMOD == 1?

 SPI_I2SPSC DIV [7:0] 

ᵝ̆ OFᵝ MCKOENᵝ̆ ӈI2S

Һ ᶫȂ 

SPI_I2SCTL CKPLᵝ̆ ӈ

 SPI_I2SCTL I2SSELᵝ I2S

SPI_I2SCTL I2SSTD[1:0]ᵝ

PCMSMODᵝ̆ I2S ‰

SPI_I2SCTL I2SOPMOD[1:0]ᵝ

I2S ᵬ

SPI_I2SCTL DTLEN[1:0]ᵝ CHLENᵝ

I2S

SPI_CTL1 TBEIEᵝ̆RBNEIEᵝ̆ER

RIEᵝᶏ I2SҬ ̂ ̃

SPI_CTL1 DMATENᵝ DMARENᵝᶏ

DMAⱳ ̂ ̃

 I2SENᵝᶏ  I2S

 

I2SҺ  

TBE ᵝ └ Ȃ ╠ ̆TBE ᵝ ᵝ ‖ ̆ ̆
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SPI_CTL1 TBEIEᵝҹ1̆ ֟ Ҭ Ȃ ᾢ̆ ‖ ҹ ̂TBEҹ1̃̆ғ ᵝ

Ҭ ↓Ȃ 16ᵝ Ώ῀SPI_DATA ̂TBE ҹ0̃̆ ׆

‖ ⌠ ᵝ Ҭ̂TBE ҹ1̃Ȃ ̆ ↓ Ȃ 

⌠16ᵝ ᵝ Ҭ ̆ ұ I2S_SD׆ ₮̂ ᵝᾢ ̃ȂҊ

ѿҩ TBEҹ1 Ώ῀SPI_DATA Ȃ Ώ῀SPI_DATA ӊ T̆BE ҹ

0Ȃ ╠ ↓ ̆ ‖ ᴪ ꜚ ⌠ ᵝ Ҭ̆ TBE

1ȂҹԅḠ ̆Ҋѿҩ ╠ ↓ ӊ╠Ώ῀

SPI_DATA Ȃ 

ԍ PCM ‰ ‰ Ĭ2SCH ≢ ╠ᴰ ȂI2SCH

TBE 0 1 Ṝ Ȃ↨ I2SCH ҹ0̆ Ώ῀

SPI_DATA Ȃ 

ҹԅ῏ I2S̆I2SENᵝ TBE ҹ1ғTRANS ҹ0ӊ Ȃ 

I2SҺ  

RBNE └ ↓Ȃ ╠ ̆RBNE ᵝ ‖ ̆

SPI_CTL1 RBNEIEᵝҹ1̆ ֟ Ҭ Ȃ SPI_I2SCTL I2SENᵝ 1 ̆

Ȃ ᾢ̆ ‖ ҹ ̂RBNEҹ0̃Ȃ ѿҩ ̆ ⌠

׆ ᵝ ⌠ ‖ ̂RBNE ҹ1̃Ȃ RBNEҹ1 ̆ ׆

SPI_DATA Ҭ Ȃ ᵬ ̆RBNE ҹ0Ȃ Ҋѿ ӊ╠

SPI_DATA Ҭ ̆ ↕ Ȃ RXORERR ᵝᴪ 1̆

SPI_CTL1 ERRIEᵝҹ1̆ ᴪ֟ Ҭ Ȃ ’Ҋ̆ ᾢ῏ I2SῬ I2S̆

Ῥ Ȃ 

ԍ PCMӊ ‰ Ĭ2SCH № ╠ᴰ ȂI2SCH

RBNE 0 1 Ȃ 

ҹԅ῏ I2S̆Ҍ ‰̆ Ҍ ᵬ Ȃ ’ ᵬ

18-55. I2SҺ Ȃ  
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18-55. I2SҺ  

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

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

ṕ ԋҩRBNE

17ҩI2S ̂I2S_C

K ҉ ̃

I2SENᵝ

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

2b'1 && I2SSTDSEL !=2b'10 ?

ѿҩRBNE

1ҩI2S

ṕ ԋҩRBNE

1ҩI2S

 

I2S׆  

׆ Һ ᵌ̆Ҍ ӊ Ҋ̔ 

׆ Ҋ̆׆ Һ ӊ╠ᶏ Ȃ Һ Ḥ ғ

I2S_WSḤ ᴰ ̆ Ȃ Һ ӊ╠Ώ῀

SPI_DATA Ȃҹԅ Ḡ ᴰ ̆ ╠ ↓ ӊ╠ Ҋѿҩ

Ώ῀SPI_DATA ̆ ↕ᴪ֟ Ȃ TXURERR ᴪ 1̆

SPI_CTL1 ERRIEᵝҹ1̆ ᴪ֟ Ҭ Ȃ ’Ҋ̆ ᾢ῏ I2SῬ I2S

Ȃ׆ Ҋ̆I2SCH Һ I2S_WSḤ Ȃ 

ҹԅ῏ I2S̆ TBE ҹ1ғTRANS ҹ0ӊ ̆ I2SENᵝȂ 

I2S׆  

׆ ҍҺ ᵌȂҌ ӊ ҊȂ 

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

I2S_WSḤ Ȃ 

ҹԅ῏ I2S̆ ⌠ ѿҩRBNEӊ I2SENᵝȂ 

18.4.6. DMAⱳ  

DMAⱳ ҍSPI ῃѿ ̆ ѿҌ I2S Ҍ CRCⱳ Ȃ 

18.4.7. I2SҬ  

ᵝ 

SPI_STAT Ҭ 4ҩ ᵝ̆№≢ TBEȁRBNEȁTRANS I2SCH̆

֓ ᵝ ῃץ I2S Ȃ 

Â ‖ ̂TBẼ 

‖ ҹ ̆TBE ᵝȂ ᴆ ץ ΏSPI_DATA Ҋѿҩ Ώ῀

‖ Ȃ 

Â ‖ ̂RBNẼ 

‖ ̆RBNE ᵝ̆ ⌠ѿҩ ̆ ῀ ‖ Ҭ̆

ᴆ ץ SPI_DATA Ȃ 

Â I2S Ḥ Ҭ ̂TRANS̃ 

TRANS ╠ᴰ ̆ ῤ ᴆ ᵝ ̆

ᴆ ᵬȂ ᵝҌᴪ֟ ᴋᵥҬ Ȃ 

Â I2S ̂I2SCH̃ 

I2SCH ╠ᴰ Ḥ ̆ PCM ‰ ӈȂ Ҋ̆

I2SCH TBE 0 1 ̆ Ҋ Ĭ2SCH RBNE 0 1

Ȃ ᵝҌᴪ֟ ᴋᵥҬ Ȃ 

 

҈ҩ ̔ 

Â ̂TXURERR̃ 

׆ Ҋ̆ SCKḤ ̆ ‖ ҹ ̆

TXURERR ᵝȂ 

Â ̂RXORERR̃ 

‖ ғ ⌠ѿҩ ̆ RXORERR ᵝȂ

̆ ‖ Ҭ ̆ ҡ Ȃ 

Â ̂FERR̃ 

I2S׆ Ҋ̆I2S I2S_WSḤ ̆ I2S_WSḤ ѿҩ ᵝ

̆ ᴪ ᵝFERR ᵝȂ 
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18-10. I2SҬ ԅI2SҬ Ԋᴆ ᶏ ᵝȂ 

18-10. 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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18.5. SPI/I2S  

SPI0/I2S0 ̔0x4001 3000 

SPI1 ̔0x4000 3800 

18.5.1. └ 0̂ SPI_CTL0̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

I2S Ҋ ӈȂ 

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

Ḡ  

 

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

BDEN BDOEN CRCEN CRCNT 

FF16 

RO 

SWNSS 

EN 

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

CRCL 

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

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 BDEN ᶏ  

0̔2 ᴰ Ȃ 

1̔1 ᴰ Ȃ Һ MOSI ׆ MISO ӊ ᴰ Ȃ 

14 BDOEN ᴰ ₮ᶏ  

BDEN ᵝ ̆ ᵝ‗ ԅ ᴰ Ȃ 

0̔ ᵬ Ȃ 

1̔ ᵬ Ȃ 

13 CRCEN CRC ᶏ  

0̔ CRC Ȃ 

1̔ᶏ CRC Ȃ 

12 CRCNT Ҋѿ ᴰ CRC  

0̔Ҋѿ ᴰ ṿҹ Ȃ 

1̔Ҋѿ ᴰ ṿҹCRCṿȂ 

ᴰ DMA ̆CRCṿ ᴆᴰ ̆ ᵝ Ȃ 

ῃ Ҋ̆ ѿҩ Ώ῀SPI_DATA ᵝ 1Ȃ

Ҋ̆ ṕ ԋҩ ᵝ 1Ȃ 

11 FF16 ̂ SPI0̃ 

0̔8ᵝ  
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1̔16ᵝ  

CRCL CRC ̂ SPI1̃ 

0̔8ᵝCRC  

1̔16ᵝCRC  

10 RO  

BDEN ̆ ᵝ‗ ԅ ᴰ Ȃ 

0̔ῃ  

1̔  

9 SWNSSEN NSS ᴆ ᶏ  

0̔NSS ᴆ ̆NSS ‗ԍNSS Ȃ 

1̔NSS ᴆ ̆NSS ‗ԍSWNSSᵝȂ 

ᵝ SPI TI Ҋ ӈȂ 

8 SWNSS NSS ᴆ ҊNSS  

0̔NSS ᵞȂ 

1̔NSS Ȃ 

SWNSSEN ᵝ ̆ ᵝ Ȃ 

ᵝ SPI TI Ҋ ӈȂ 

7 LF ᵞ ᵝᾢ  

0̔ᾢ ᵝȂ 

1̔ᾢ ᵞ ᵝȂ 

ᵝ SPI TI Ҋ ӈȂ 

6 SPIEN SPIᶏ  

0̔ SP 

1̔ᶏ SPI 

5:3 PSC[2:0] Һ №  

000̔PCLK/2 

001̔PCLK/4 

010̔PCLK/8 

011̔PCLK/16 

100̔PCLK/32 

101̔PCLK/64 

110̔PCLK/128 

111̔PCLK/256 

ᶏ SPI0 ̆PCLK=PCLK2Ȃ ᶏ SPI1 ̆PCLK=PCLK1Ȃ 

2 MSTMOD Һ׆ ᶏ  

׆0̔  

1̔Һ  

1 CKPL  

0̔SPIҹ ̆CLK ᵞȂ 
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1̔SPIҹ ̆CLK Ȃ 

0 CKPH ᵝ  

0̔ ѿҩ ѿҩ Ȃ 

1̔ ԋҩ ѿҩ Ȃ 

18.5.2. └ 1̂ SPI_CTL1̃ 

Ẓ ̔0x04 

ᵝṿ̔SPI0̔0x0000 0000 

SPI1̔0x0000 0700 

ץ ̂8ᵝ̃ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  

TXDMA_

ODD 

RXDMA_

ODD 

BYTEN DZ[3:0] TBEIE RBNEIE ERRIE TMOD NSSP NSSDRV DMATEN DMAREN 

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

 

ᵝ/ᵝ    

31:15 Ḡ  Ḡ ᵝṿȂ 

14 TXDMA_ODD DMA ̂ SPI1̃ 

ᴰ Ҭ̆ DMA ҹ ᵝȂֽ DMAⱳ

ғ ̂ ԍ ԍ8ᵝғ SPI_DATAΏ῀ 16ᵝ ̃

Ȃ 

SPI Ώ῀Ȃ 

0̔ DMA ҹẼ ҩȂ 

1̔ DMA ҹ ҩȂ 

13 RXDMA_ODD DMA ̂ SPI1̃ 

ᴰ Ҭ̆ DMA ҹ ᵝȂֽ DMAⱳ

ғ ̂ ԍ ԍ8ᵝғ SPI_DATAΏ῀ 16ᵝ ̃

Ȃ 

SPI Ώ῀Ȃ 

0̔ DMA ҹẼ ҩȂ 

1̔ DMA ҹ ҩȂ 

12 BYTEN ᶏ ̂ SPI1̃ 

ᵝ ԍ FIFO ̆ ֟ RBNE RXFIFO ṿȂ 

0̔ ̆ғ RXLVL>=2 ̆RBNE ᵝȂ 

1̔ ̆ғ RXLVL>=1 ̆RBNE ᵝȂ 

11:8 DZ[3:0] ᵝ ̂ SPI1̃ 
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֓ᵝ SPIᴰ ᵝ Ȃ 

0000̔ └ҹ“0111” 

0001̔ └ҹ“0111” 

0010̔ └ҹ“0111” 

0011̔4ᵝ 

0100̔5ᵝ 

…… 

1111̔16ᵝ 

7 TBEIE ‖ / FIFO Ҭ ᶏ  

0̔ TBEҬ  

1̔ᶏ TBEҬ Ȃ TBE ᵝ ̆֟ Ҭ Ȃ 

6 RBNEIE ‖ / FIFO Ҭ ᶏ  

0̔ RBNEҬ  

1̔ᶏ RBNEҬ Ȃ RBNE ᵝ ̆֟ Ҭ Ȃ 

5 ERRIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ Ȃ CRCERRᵝ̆CONFERRᵝ̆FERRᵝ̆RXORERRᵝ

TXURERRᵝ 1 ̆֟ Ҭ Ȃ 

4 TMOD SPI TI ᶏ  

0̔ SPI TI  

1̔ᶏ SPI TI  

3 NSSP SPI NSS ‖ ᶏ  

0̔ SPI NSS ‖  

1̔ᶏ SPI NSS ‖  

2 NSSDRV NSS ₮ᶏ  

0̔ Һ NSS ₮ 

1̔ᶏ Һ NSS ₮ 

1 DMATEN ‖ / FIFO DMAᶏ  

0̔ ‖ / FIFO DMA  

1̔ᶏ ‖ / FIFO DMAȂ SPI_STATҬ TBE ᵝ ̆ ᴪ

DMA ҉֟ ѿҩDMA Ȃ 

0 DMAREN ‖ / FIFO DMAᶏ  

0̔ ‖ / FIFO DMA 

1 ᶏ̔ ‖ / FIFO DMAȂ SPI_STATҬ RBNE ᵝ ̆ ᴪ

DMA ҉֟ ѿҩDMA Ȃ 

18.5.3. ̂SPI_STAT̃ 

Ẓ ̔0x08 
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ᵝṿ̔0x0000 0002 

ץ ̂8ᵝ̃ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  TXLVL[1:0] RXLVL[1:0] FERR TRANS 

RXORER

R 

CONFER

R 

CRCERR 

TXURER

R 

I2SCH TBE RBNE 

 r r rc_w0 r r r rc_w0 r r r r 

 

ᵝ/ᵝ    

31:13 Ḡ  Ḡ ᵝṿȂ 

12:11 TXLVL[1:0] FIFO ̂ SPI1̃ 

00̔  

01̔1/4  

10̔1/2  

11̔  

̔ FIFO FIFO ╠ Ữ Ȃ ̆ FIFO Ữ ԍ

Ữ 1/2 ҹFIFO Ȃ 

10:9 RXLVL[1:0] FIFO ̂ SPI1̃ 

00̔  

01̔1/4  

10̔1/2  

11̔  

֓ᵝ ԅCRC ⱳ SPI Ҋ̆Ҍ Ȃ 

̔ FIFO FIFO ╠ Ữ Ȃ ̆ FIFO Ữ ԍ

Ữ 1/2 ҹFIFO Ȃ 

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/ Ȃ 

ᵝ ᴆ ᵝ Ȃ 

6 RXORERR  
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0̔  

1̔  

ᵝ ᴆ ᵝ̆ ᴆ ↓ Ȃ ᴆ ↓ҹ̔ᾢ SPI_DATA ̆

SPI_STAT Ȃ 

5 CONFERR SPI  

0̔  

1̔ ̂Һ Ҋ̆ ᴆNSS NSS ᵞ̆ ᴆNSS

SWNSSᵝҹ0̆ ᴪ֟ CONFERR Ȃ̃ 

ᵝ ᴆ ᵝ̆ ᴆ ↓ Ȃ ᴆ ↓ҹ̔ᾢ ΏSPI_STAT ̆ Ώ

SPI_CTL0 Ȃ 

I2S ҊҌᶏ ᵝȂ 

4 CRCERR SPI CRC  

0̔SPI_RCRCṿ ԍ ⌠ CRCṿȂ 

1̔SPI_RCRCṿҌ ԍ ⌠ CRCṿ ᵝ ᴆ ᵝ̆ ץ Ώ0 Ȃ 

I2S ҊҌᶏ ᵝȂ 

3 TXURERR   

0̔   

1̔   

ᵝ ᴆ ᵝ̆ ΏSPI_STAT Ȃ  

SPI ҊҌᶏ ᵝȂ  

2 I2SCH I2S   

0̔Ҋѿҩ ╠ ԍ  Ȃ 

1̔Ҋѿҩ ╠ ԍ  Ȃ 

ᵝ ᴆ ᵝ Ȃ  

SPI ҊҌᶏ ᵝ̆I2S PCM Ҋ ᵝ ӈȂ  

1 TBE ‖ / FIFO  

0̔ ‖ / FIFO  

1̔ ‖ / FIFO  

0 RBNE ‖ / FIFO  

0̔ ‖ / FIFO  

1̔ ‖ / FIFO  

18.5.4. ̂SPI_DATÃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

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

SPI_DATA[15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 SPI_DATA[15:0] ᴰ ṿ 

ԍSPI0̆ 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 

ԍSPI1̆ ᴆ ңҩFIFO̔TXFIFO RXFIFOȂ SPI_DATAΏ ᴪ

῀ FIFŎ׆SPI_DATA ̆ ׆ FIFO Ȃ 

̔ ԍSPI1̆ ҉ ᴆ BYTEN ѿᵝ ∞ ѿ

SPI_DATA ᵝ ̆ҍ ᴆ ╠ ᵬ ᶏ ᵝ ῏Ȃ 

18.5.5. CRC ̂SPI_CRCPOLỸ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0007 

ץ ̂8ᵝ̃ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

CRCPOLY[15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CRCPOLY[15:0] CRC ṿ 

ṿ ԅCRC ̆ ԍCRC ̆ ṿҹ0007hȂ 

18.5.6. CRC ̂SPI_RCRC̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  



                                                               GD32E23x Ύ 

494 
 

 

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

RCRC[15:0] 

r 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 RCRC[15:0] CRC ṿ 

SPI_CTL0Ҭ CRCEN ᵝ ̆ ᴆ CRCṿ̆ Ḡ ⌠RCRC

ҬȂ ԍSPI0̆ 8ᵝ ̆CRC ԍCRC8 ‰ ̆Ḡ

⌠RCRC[7:0]Ȃ 16ᵝ ̆CRC ԍCRC16 ‰ ̆Ḡ

⌠RCRC[15:0]Ȃ ԍSPI1̆ ҹ8ᵝ 16ᵝ ̆CRC Ȃ CRC

ҹ8ᵝ ғ ԍ8ᵝ C̆RC ԍCRC8 ‰ ̆ ṿḠ

RCRC[7 0̔]Ҭ̆ ↕CRC ԍCRC16 ‰ ̆ ṿḠ RCRC[15 0̔]ҬȂ 

ᴆ ⌠ ҩ ᵝ ᴪ CRCṿ̆ TRANS ᵝ ̆

ѿҩҬ ṿȂ 

SPI_CTL0 Ҭ CRCENᵝ RCU ᵝ Ҭ SPIxRSTᵝ ᵝ ̆

ᵝȂ 

18.5.7. CRC ̂SPI_TCRC̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

TCRC[15:0] 

r 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 TCRC[15:0] CRC ṿ 

SPI_CTL0Ҭ CRCEN ᵝ ̆ ᴆ CRCṿ̆ Ḡ ⌠TCRC

ҬȂ ԍSPI0̆ 8ᵝ ̆CRC ԍCRC8 ‰ ̆Ḡ

⌠TCRC[7:0]Ȃ 16ᵝ C̆RC ԍCRC16 ‰ Ḡ̆ ⌠

TCRC[15:0]Ȃ ԍSPI1̆ ҹ8ᵝ 16ᵝ ̆CRC Ȃ CRC

ҹ8ᵝ ғ ԍ8ᵝ ̆CRC ԍCRC8 ‰ ̆ ṿḠ

TCRC[7:0]Ҭ̆ ↕CRC ԍCRC16 ‰ ̆ ṿḠ TCRC[15:0]ҬȂ 

ᴆ ₮ ҩ ᵝ ᴪ CRCṿ̆ TRANS ᵝ ̆
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ѿҩҬ ṿȂҌ ̂SPI_CTL0Ҭ LFᵝ‗ ̃ ᴪ ⌠Ҍ CRCṿȂ 

SPI_CTL0 Ҭ CRCENᵝ RCU ᵝ Ҭ SPIxRSTᵝ ᵝ ̆

ᵝȂ 

18.5.8. I2S└ ̂SPI_I2SCTL̃ 

Ẓ ̔0x1C 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  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  

0̔ I2S  

1̔ᶏ I2S  

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 ‰  
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00̔I2S ≠ ‰ 

01̔MSB ‰ 

10̔LSB ‰ 

11̔PCM ‰ 

I2S῏ ᵝȂSPI Ҍᶏ ᵝȂ 

3 CKPL  

0̔I2S_CK ҹᵞ  

1̔I2S_CK ҹ  

I2S῏ ᵝȂSPI Ҍᶏ ᵝȂ 

2:1 DTLEN[1:0]  

00̔16ᵝ 

01̔24ᵝ 

10̔32ᵝ 

11̔Ḡ  

I2S῏ ᵝȂSPI Ҍᶏ ᵝȂ 

0 CHLEN  

0̔16ᵝ 

1̔32ᵝ 

ԍ ԍ Ȃ 

I2S῏ ᵝȂSPI Ҍᶏ ᵝȂ 

18.5.9. I2S № ̂SPI_I2SPSC̃  

Ẓ ̔0x20 

ᵝṿ̔0x0000 0002 

ץ ̂8ᵝ̃ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  MCKOEN OF DIV[7:0] 

 rw rw rw 

 

ᵝ/ᵝ    

31:10 Ḡ  Ḡ ᵝṿȂ 

9 MCKOEN I2S_MCK ₮ᶏ  

0̔ I2S_MCK ₮ 

1̔ᶏ I2S_MCK ₮ 

I2S῏ ᵝȂ 

SPI Ҍᶏ ᵝȂ 
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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 

18.5.10. SPI1 SPI└ ̂SPI_QCTL̃ 

Ẓ ̔0x80 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  
IO23_DR

V 
QRD QMOD 

 rw rw rw 

 

ᵝ/ᵝ    

31:3 Ḡ  Ḡ ᵝṿȂ 

2 IO23_DRV IO2 IO3 ₮ᶏ  

0̔ ҊIO2 IO3 ₮῏  

1̔ ҊIO2 IO3 ₮  

ᵝֽ ԍSPI1Ȃ 

1 QRD SPI  

0̔SPI Ώ ᵬ 

1̔SPI ᵬ 

ᵝֽ SPI Ḥ ̂TRANSᵝ ̃Ȃ 

ᵝֽ ԍSPI1Ȃ 

0 QMOD SPI ᶏ  

0̔SPI ᵬ  

1̔SPI ᵬ  

ᵝֽ SPI Ḥ ̂TRANSᵝ ̃Ȃ 

ᵝֽ ԍSPI1Ȃ 
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19.  (OPA) 

ῤ ԍ GD32E231K8Q6/GD32E231T8O6 ↓֟ Ȃ 

 ׃ .19.1

ҹᵞ ȁᵞ ȁᵞⱳ ̆ ҹ6.5 MHz̆ ҹ

5 V/μs̆ ῀Ẓ ҹ3.5mV̆ ῀῍ ₮ Ȃ 

19.2. Һ  

Â ҍ ADC ᵬ 

Â ᵞẒ ̔1mV̂ῖ ̃ 

Â ̔104dB̂ῖ ̃ 

Â ̔6.5MHz 

Â ⌠ ῀ ₮ 

Â ᵞ ῀ ̔+2.7 V +3.6 V 

19.3. ⱳ  

GD32E231K8Q6֟ 1 OPĂῒҬOPA ῀ҹ INPA / INNĂ ₮ҹVOUTAȂ

GD32E231T8O6֟ 2 OPA ѿ̆ OPA ῀ҹINPA / INNĂ ₮ҹVOUTA̕ ѿ OPA

῀ҹINPB / INNB̆ ₮ҹVOUTBȂ MCU҉ ̆OPA ᵬȂ 
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20.  

20.1. Ҭᶏ Ώ↓  

20-1. 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 

20.2.  

20-2.  

  

 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  

20.3.  

ԍ ҩ MCU ↓ ῒ ̆ ΎȂ 
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21.  

21-1.  

   

1.0 ∆  2019 3 8  

1.1 

1. ḱ TIMER ᵝṿȂ 

2. − 1-2Ҭ I-BUS D-BUS Ȃ 

3. ⱴ TIMER Ҭ[31:16]ᵝ Ȃ 

4. ḱ I2C_FMPCMG ᵝṿȂ 

2019 10 8  

1.2 
1. ḱ FMC_WS ᵝṿҹ 0x00000030Ȃ 

2. ḱ TMIER EAPWM CAPWM Ȃ 
2020 3 21  

1.3 

1. ḱ RCU Ȃ 

2. ḱ I2C 17-1Ȃ 

3. I2C Ҭ 17.3.11 SMBTYPE ҹ

SMBSELȂ 

4. WDGT 12.1.3 Ҭ̆ ⱴ῏ԍ

┴ deepsleep/standby Ԋ Ȃ 

5. ADC 10.4.3 Ҭ̆ ⱴ῏ԍ ADC ᶏ

Ȃ 

2020 7 2  

1.4 

1. ḱ USRT Ҭ USART └ 1 

(USART_CTL1) CKENᵝ Ȃ 

2. PMU VDD Ҭ̆ ⱴ VDDA ῏ Ȃ 

3. 5-1. Cortex-M23Ҭ NVIC ῤ Ȃ 

4. ḱ I2C Ҭᴰ 0 (I2C_STAT0) bit15

Ȃ 

2021 6 7  

1.5 

1. ᾝ̂PMŨ Ȃ 

2. ұ / ҉ ̂SPI/I2S̃ Ȃ 

3. ῤ ̂I2C̃ Ȃ 

4. ῀/ ₮ ̂GPIÕ Ȃ 

5. ᵝ ᾝ̂RCŨ Ȃ 

6. ̂ADC̃ Ȃ 

7. ̂CMP̃ Ȃ 

8. ̂TIMER̃ Ȃ 

9. ̂USART̃ Ȃ 

10. ḱ 12 1. 40kHẑ IRC40K̃

/ Ҭ Ȃ 

11.− OPA Ȃ 

2022 7 18  

1.6 

1. Ҭ /Ԋᴆ └ ̂EXTĨ Ȃ 

2. TIMER 14.3.4 − CI0 ᵩ ῀ ̆− L2PWM

῀ ̆ ҹ ֜ ̆ԑ

ROS/IOSᵝ ḱ Ȃ 

3. DMA 8.4.1 ḱ DMA ᴰ Ȃ 

2023 6 9  
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4. FMC 2.3.9/2.3.10 − 16ᵝ ץ ⱴ

₮ ṿȂ 

5. SPI 18 54. I2S∆ 18 55. I2SҺ

ḱ I2SSTDSELҹ I2STDȂ 

2.0 
1. GD32E235 ̆ḱ FLASH

128KBȂ 
2023 7 17  

2.1 

1. └ ̂FMC̃ Ȃ 

2. Ữ Ȃḱ DBUSҹ AHB BUSȂ

ḱ 1 1. GD32E23x ↓ ᴆ Ữ 0x0000 

FFFFҹ 0x0001 FFFF̆0x2000 1FFFҹ 0x2000 3FFFFȂ 

3. ⱴ └ ̂FMC̃

OB_WP[31:16] Ȃ 

4. ḱ GPIO Ȃ 

5. ḱ FMC 2.3.12 Ҍ Ȃ 

6. ḱ USART USART_CTL2 DDREᵝ

Ȃ 

7. ⱴ GD32E231 ↓ OPA Ȃ 

8. CMPѿ ḱ Ȃ 

2024 2 19  

2.2 

1. SPI/I2S ̆ Ώ "Phillips"ḱ ҹ

"Philips"Ȃ 

2. GPIO 6.4.9 6.4.10 Ҭ̆ "x=A,B,C"ḱ ҹ

"A,B,F"̆ץҍ ΎḠ ѿ Ȃ 

3. CMP 11.3.2 ̆ḱ ῏ CMP ₮⌠

̆ 11-2Ҭ ҹ Ȃ 

4. RTC 13.4.4 ̆ḱ ̂RTC_STAT̃

ᵝ Ȃ 

2024 7 24  

2.3 

1. ADC ̆ ⱳ Ҭ̆῏ԍ

ADC_RDATA ⱴѿҩ Ԋ Ȃ 

2. TIMER ̆ ᴆ ᾧ CH0NP/CH0Pᵝҹ 0b11Ȃ 

3. 14.1.5 14.2.5 ̆CORC/CHxCOMCENᵝ

OCPRE_CLR_INT− ̆ ҹ Ȃ 

4. 17.4.2 I2C_CTL1 RBNECMᵝȂ 

5. 19.3 ̆OPA ⱴ ̆ḱ GD32E231K8Q6 

GD32E231T8O6Ҭ OPA ῀ ₮ Ҍ Ȃ 

6. 10-2̆− 2.4 VŮVDDAŮ3.6 VȂ 

7. 10.2 ̆− ᶫ ̔2.4V⌠ 3.6V̆ѿ

ҹ 3.3VȂ 

8. ḱ 1.3.2 ҉ Ȃ 

9. − 1.4 bootloader ̆ ΎȂ 

2025 1 13  

2.4 

1. ⱴ GD32E225 ↓ Ȃ 

2. 3-1̆− Backup Domain  BPOR̆ VDDA

CMPȂ 

3. − 3.3.1 BPOR ῏ Ȃ 

2025 3 21  
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4. CMP ῏ Ȃ 

2.5 

1. 1.5.1 24pin Ȃ 

2. 17.3.11 time out feature 35ms ҹ 25msȂ 

3. 18.4.4 I2S ⱴ Note Ȃ 

2025 8 8  
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