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6.6.3. ҉ ᶏ ̂EXTI_RTEÑ ............................................................................. 132 
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10. Ữ └ ̂DMÃ  ........................................................................... мсн 

 162 ........................................................................................................................ ׃ .10.1

10.2. Һ ................................................................................................................. 162 

10.3. ................................................................................................................. 163 



                                                            GD32VW55xΎ 

7 
 

10.4. ⱳ ................................................................................................................. 163 

10.4.1.  .............................................................................................................................. 164 

10.4.2.  .............................................................................................................................. 166 

10.4.3.  .............................................................................................................................. 171 

10.4.4.  .............................................................................................................................. 171 

10.4.5. Ữ℗  ...................................................................................................................... 171 

10.4.6. ᴰ └  .......................................................................................................................... 172 

10.4.7. ᴰ ᵬ .............................................................................................................................. 172 

10.4.8. ᴰ  .............................................................................................................................. 173 

10.4.9.  .............................................................................................................................. 174 

10.5. Ҭ  ........................................................................................................................ 175 

10.5.1.  ..................................................................................................................................... 176 

10.5.2.  ..................................................................................................................................... 176 

10.5.3.  ..................................................................................................................................... 177 

10.6. DMA  ........................................................................................................... 179 

10.6.1. Ҭ ᵝ 0̂ DMA_INTF0̃ ................................................................................. 179 

10.6.2. Ҭ ᵝ 1̂ DMA_INTF1̃ ................................................................................. 180 

10.6.3. Ҭ ᵝ 0̂ DMA_INTC0̃ ......................................................................... 180 

10.6.4. Ҭ ᵝ 1̂ DMA_INTC1̃ ......................................................................... 181 

10.6.5. x └ ̂DMA_CHxCTL̃̂ x = 0..7̃ .............................................................. 182 

10.6.6. x ̂DMA_CHxCNT̃̂ x = 0..7̃ .............................................................. 186 

10.6.7. x ̂DMA_CHxPADDR̃̂ x = 0..7̃ .............................................. 186 

10.6.8. x Ữ 0 ̂DMA_CHxM0ADDR̃̂ x = 0..7̃ .................................... 187 

10.6.9. x Ữ 1 ̂DMA_CHxM1ADDR̃̂ x = 0..7̃ .................................... 187 

10.6.10. x FIFO└ ̂DMA_CHxFCTL̃̂ x = 0..7̃ ................................................... 187 

11. ̂DBG̃  ......................................................................................................... муф 

 189 ........................................................................................................................ ׃ .11.1

11.2. JTAGⱳ  ...................................................................................................... 189 

11.2.1. №  .............................................................................................................................. 189 

11.2.2. JTAG  .................................................................................................................... 189 

11.2.3. ᵝ .............................................................................................................................. 190 

11.3. Ḡ ⱳ  .................................................................................................. 190 

11.3.1. ᵞⱳ  ........................................................................................................... 190 

11.3.2. TIMER, I2C, WWDGT, FWDGTRTC  ...................................................... 190 

11.4. DBG  .......................................................................................................... 191 

11.4.1. ID ̂DBG_ID̃ ........................................................................................................ 191 

11.4.2. └ 0̂ DBG_CTL0̃ ............................................................................................. 191 

11.4.3. └ 1̂ DBG_CTL1̃ ............................................................................................. 192 

11.4.4. └ 2̂ DBG_CTL2̃ ............................................................................................. 193 

12. ̂ADC̃  .............................................................................................. мфр 



                                                            GD32VW55xΎ 

8 
 

 195 ........................................................................................................................ ׃ .12.1

12.2. Һ ................................................................................................................. 195 

12.3. ῤ Ḥ  ...................................................................................................... 196 

12.4. ⱳ ................................................................................................................. 197 

12.4.1. ADC  ............................................................................................................................ 197 

12.4.2. ADCONᶏ  ....................................................................................................................... 197 

12.4.3. ↓ .............................................................................................................................. 197 

12.4.4.  .............................................................................................................................. 198 

12.4.5. ṿ ⱳ  ........................................................................................................ 200 

12.4.6. Ữ  ...................................................................................................................... 201 

12.4.7.  ...................................................................................................................... 201 

12.4.8.  ...................................................................................................................... 202 

12.4.9. DMA  ............................................................................................................................ 202 

12.4.10. ₮  .............................................................................................................................. 203 

12.4.11. ADCῤ  ..................................................................................................................... 203 

12.4.12. № ̂DRES̃ ..................................................................................................... 204 

12.4.13. ҉ ᴆ  ................................................................................................................... 204 

12.4.14. Ҭ  ..................................................................................................................................... 206 

12.5. ADC ............................................................................................................ 207 

12.5.1. ̂ADC_STAT̃ ................................................................................................ 207 

12.5.2. └ 0̂ ADC_CTL0̃ ............................................................................................. 208 

12.5.3. └ 1̂ ADC_CTL1̃ ............................................................................................. 209 

12.5.4. 0̂ ADC_SAMPT0̃ ................................................................................. 211 

12.5.5. 1̂ ADC_SAMPT1̃ ................................................................................. 211 

12.5.6. ṿ ̂ADC_WDHT̃ ................................................................................ 212 

12.5.7. ᵞ ṿ ̂ADC_WDLT̃  ................................................................................. 213 

12.5.8. ↓ 0̂ ADC_RSQ0̃ ..................................................................................... 213 

12.5.9. ↓ 1̂ ADC_RSQ1̃ ..................................................................................... 214 

12.5.10. ↓ 2̂ ADC_RSQ2̃ ..................................................................................... 214 
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1. Ữ  

GD32VW55x↓ ᴆ ԍNuclei N307 32β └ ̆ῒҬN307

ԍRSIC-V פ Ҋץ̆ RISC-V ȂRISC-V ң AHB

№≢ ҹI-Cache ȂRISC-V Ữ ̆ Ҍ

Ữ ̆ ᴪ AHB ҉ Ȃ Ữ ԅ ᵫ ̆ ᾢ ӈ Ữ

4 GB Ữ ̆ᾟ№Ḡ ԅ Ȃ 

1.1. RISC-V  

RISC-V ԍᵞ ȁ ῀ ̆ΐ ꜚ № ȁ פ

‖ I-cache Ȃ http://user.nucleisys.comץ ῏ԍ

N307ῤ ῏Ḥ Ȃ 64ҩ ̂GPRs̃̔  

Â 3 ̆ ᾢ ץ̆ ᶫ ȁ ᵞ ̕ 

Â ̂M̃ ̂Ũ ≢̕ 

Â Ҍ Ҭ ̂NMĨ̕ 

Â ꜚ № ̕ 

Â פ ̆ ң פ ̆ ῤפ ̕ 

Â WFÎ Ҭ ̃ WFÊ Ԋᴆ̃ └ ῀ ̕ 

Â Ҭ ᴨᾢ / ̕ 

Â ԍ Ҭ ̕ 

Â Ҭ ᴨᾢ ̕ 

Â Ҭ ̕ 

Â ‰4 JTAG 2 cJTAG ̕ 

Â ֜ԑ ⱳ ̕ 

Â 8ҩ ᴆ ̕ 

Â RV32I / M / A / F / D / C / P / B  ̕פ

Â ң ̔ ̆ ̕ 

Â 64ᵝ ̂ ᵬ ̃̕ 

Â Ữ Ḡ ̂PMP̃̆ ԍḠ Ữ̆8ҩ ̕ 

Â פ ̆2 ῏ ̆ ᾝ ҹ32 ̆῍32KB̕ 

Â / ̂FPŨ̕ 

Â 2 MAC̕ 

Â packed-SIMD DSP  Ȃפ

1.2.  

GD32VW55x ↓ ᴆ 32ᵝ ̆ ᶏ Ҭ ҩҺ ׆ ӊ

Ḥ ҹ Ȃ ѿҩ AHBԑ ȁ҈ҩ AHB ңҩ APB Ȃ

AHBԑ ԑ ῏ Ҋ Ȃ 1-1. AHBԑ ԑ ῏ ↓ Ҭ ò̆1ò

Һ ץ AHBԑ ׆ ̆ ᾝ Һ Ҍ

http://user.nucleisys.com/
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ץ AHBԑ ׆ Ȃ 

1-1. AHBԑ ԑ ῏ ↓  

 F-C BUS S BUS DMAM WIFI DMAP 

FMC 1 1 1 0 1 

SRAM0 1 1 1 1 1 

AHB1 0 1 1 0 1 

QSPI 1 1 1 1 1 

AHB2 0 1 1 0 1 

SRAM1 1 1 1 1 1 

SRAM2 1 1 1 1 1 

SRAM3 1 1 1 1 1 

APB1 0 1 1 0 1 

APB2 0 1 1 0 1 

BLE 1 1 1 1 1 

1-1. AHBԑ ԑ ῏ ↓ ̆AHBԑ ῍ ҩҺ ̆№≢ҹ̔F-

CBUSȁSBUSȁDMAMȁDMAPȁWIFIȂF-CBUSRISC-Vῤ ף ȂF-CBUSԍ

cache ף⌠ ῤ Ữ פ F̆-CBUS ῤ Flashȁ

Ữ ̂QSPI_flashȁ̃BLE ῤ SRAMŝSRAM0̆SRAM1̆SRAM2SRAM3̃Ȃ

ᵌ ̆SBUSRISC-Vῤ ̆ ԍ פ ȁ Ữ ⱴ ץ

Ȃ ῤ SRAM ȁ Ữ ̂QSPI_flashȁ̃BLE

ȂDMAM DMA Ữ ̆DMAᶏ DMAM ῤ ᴰ ̆

ῤ Flashȁῤ SRAMsȁ Ữ ̂QSPI_flashȁ̃BLE ȂDMAP DMA

̆DMAᶏ DMAP AHB ῤ ⌠ῤ ᴰ Ȃ AHB

APB ץ Ữ ῤ̔ Flashȁῤ SRAMŝSRAM0, SRAM1, SRAM2SRAM3̃ȁ

Ữ ̂QSPI_flash̃ BLEȂWIFI WIFIAHBҺ ⌠ ̆

SRAMŝSRAM0, SRAM1, SRAM2SRAM3̃ Ữ ̂QSPI_flash̃

BLEȂ 

AHBԑ Ӟ ԅѿ֓׆ №̆≢ҹ F̔MC̆SRAM0̆SRAM1̆SRAM2̆SRAM3̆AHB1̆

AHB2̆APB1̆APB2̆QSPIBLEȂFMC └ ȂSRAM0~SRAM3

҉ Ữ ȂAHB1 AHB1׆ AHB ȂAHB2 AHB2

׆ AHB ȂQSPIQSPI_flashῤ └ ȂBLE BLE Ȃ

APB1APB2 APB׆ ң APB ȂAPB1 ҹ80MHz̆APB2

ҹ160MHzȂ 

֓ ᶏ AHB ԑ ̆ 1-1. GD32VW55x↓ ᴆ

Ȃ 
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1-1. GD32VW55x↓ ᴆ  

SYSCFG

ECLIC

Flash
Memory 

Controller

Flash
Memory

 

SRAM
Controller

SRAM
AHB to APB 

Bridge 2
AHB to APB 

Bridge 1

UART2

SPI

EXTI

USART0

PMU

FWDGT

WWDGT

Slave

Slave Slave

Master

F-C BUS

Interrput request
 

 
 

POR/PDR

PLL
Fmax : 160MHz

LDO
1.1V

IRC16M
16MHz

HXTAL
8-52MHz

LVD

Powered By VDD/VDDA

TIMER0

UART1

I2C0

I2C1

RTC

TIMER5

 
 

 

WIFI_RF

TIMER15

TIMER16

ADC
12-bit

SAR ADC

Powered By VDDA

RISC-V
CPU

Fmax:160MHz

JTAG

S
ys

te
m

I-C
a
ch

e

A
H

B
 M

a
trix

A
P

B
2
: F

m
a
x
 =

 1
6
0
M

H
z

A
P

B
1
: F

m
a
x
 =

 8
0
M

H
Z

Master

EFUSE QSPI CRC GPIO

Slave

Slave

WIFI

AHB1: Fmax = 160MHz

GP DMA 8 chs
M
P

Master

Slave

Master

RCU

TRNG CAU HAU

AHB2: Fmax = 160MHz
Slave

QSPI: Fmax = 160MHz
QSPI_flash 

memory
Slave

BLE
Slave

PKCAU

TIMER1

Powered By VDD_RF

RFI

TIMER2

 

1.3. Ữ  

RISC-V ̆ ᶏץ פ ⱴ /Ữ Ȃ ףפ

ᵝԍ Ữ ̆ᵖ Ҍ Ȃ Ữ ̆ Ữ ̆

I/O ѿ 4GB ῤȂ RISC-V ̆ ҹ

ҹ 32β Ȃ ̆ҹԅ ᵞҌ ᴆ ̆ Ữ RISC-V

ᶫ ↕ ᾢ ӈ Ȃ Ữ Ҭ̆ѿ № RISC-V

̆ғҌ Ȃ ̆ῒᵩ № ᶫ ӈᶏ Ȃ 1-2. GD32VW55x

↓ ᴆ Ữ ԅ GD32VW55x ↓ ᴆ Ữ ̆ ף ȁSRAMȁ

ῒז ᾢ ӈ Ȃ₃Ӎ ҩ № ԅ 1KB ̆ ץ ҩ

Ȃ 
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1-2. GD32VW55x↓ ᴆ Ữ  

ᾢ ӈ  

 
   

 QSPI 

0x9800 0000 ï 0xD0FF FFFF Ḡ  

0x9000 0000 - 0x97FF FFFF QSPI_FLASĤMEM̃ 

0x7000 0000 - 0x8FFF FFFF Ḡ  

0x6000 0000 - 0x67FF FFFF Ḡ  

 

AHB2 

0x4C06 3000 - 0x4FFF FFFF Ḡ  

0x4C06 1000 - 0x4C06 2FFF PKCAU 

0x4C06 0C00 - 0x4C06 0FFF Ḡ  

0x4C06 0800 - 0x4C06 0BFF TRNG 

0x4C06 0400 - 0x4C06 07FF HAU 

0x4C06 0000 - 0x4C06 03FF CAU 

0x4C05 0400 - 0x4C05 FFFF Ḡ  

0x4C05 0000 - 0x4C05 03FF Ḡ  

0x4C04 0000 - 0x4C04 FFFF Ḡ   

0x4C00 0000 - 0x4C03 FFFF Ḡ   

AHB1 

0x4904 0000 - 0x4BFF FFFF Ḡ  

0x4900 0000 - 0x4903 FFFF Ḡ  

0x400B 1000 - 0x48FF FFFF Ḡ  

0x400B 0800 - 0x400B 0FFF Ḡ  

0x400B 0400 - 0x400B 07FF Ḡ  

0x400B 0000 - 0x400B 03FF Ḡ  

0x400A 1000 - 0x400A FFFF Ḡ  

0x400A 0C00 - 0x400A 0FFF Ḡ  

0x400A 0800 - 0x400A 0BFF Ḡ  

0x400A 0400 - 0x400A 07FF Ḡ  

0x400A 0000 - 0x400A 03FF Ḡ  

0x4008 0400 - 0x4009 FFFF Ḡ  

0x4008 0000 - 0x4008 03FF Ḡ  

0x4003 0000 - 0x4007 FFFF WIFI 

0x4002 BC00 - 0x4002 FFFF Ḡ  

0x4002 B000 - 0x4002 BBFF Ḡ  

0x4002 A000 - 0x4002 AFFF Ḡ  

0x4002 8000 - 0x4002 9FFF Ḡ  

0x4002 6800 - 0x4002 7FFF Ḡ  

0x4002 6400 - 0x4002 67FF Ḡ  

0x4002 6000 - 0x4002 63FF DMA 

0x4002 5C00 - 0x4002 5FFF Ḡ  

0x4002 5800 - 0x4002 5BFF QSPI_FLASĤREG̃ 

0x4002 5400 - 0x4002 57FF Ḡ  

0x4002 5000 - 0x4002 53FF Ḡ  
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ᾢ ӈ  

 
   

0x4002 4000 - 0x4002 4FFF Ḡ  

0x4002 3C00 - 0x4002 3FFF Ḡ  

0x4002 3800 - 0x4002 3BFF RCU 

0x4002 3400 - 0x4002 37FF Ḡ  

0x4002 3000 - 0x4002 33FF CRC 

0x4002 2C00 - 0x4002 2FFF Ḡ  

0x4002 2800 - 0x4002 2BFF EFUSE 

0x4002 2400 - 0x4002 27FF Ḡ  

0x4002 2000 - 0x4002 23FF FMC 

0x4002 1C00 - 0x4002 1FFF Ḡ  

0x4002 1800 - 0x4002 1BFF Ḡ  

0x4002 1400 - 0x4002 17FF Ḡ  

0x4002 1000 - 0x4002 13FF Ḡ  

0x4002 0C00 - 0x4002 0FFF Ḡ  

0x4002 0800 - 0x4002 0BFF GPIOC 

0x4002 0400 - 0x4002 07FF GPIOB 

0x4002 0000 - 0x4002 03FF GPIOA 

APB2 

0x4001 8800 - 0x4001 FFFF Ḡ  

0x4001 8400 - 0x4001 87FF TIMER16 

0x4001 8000 - 0x4001 83FF TIMER15 

0x4001 7C00 - 0x4001 7FFF Ḡ  

0x4001 7800 - 0x4001 7BFF WIFI_RF 

0x4001 6800 - 0x4001 77FF Ḡ  

0x4001 6000 - 0x4001 67FF Ḡ  

0x4001 5800 - 0x4001 5FFF Ḡ  

0x4001 5400 - 0x4001 57FF Ḡ  

0x4001 4C00 - 0x4001 53FF Ḡ  

0x4001 4800 - 0x4001 4BFF Ḡ  

0x4001 4400 - 0x4001 47FF Ḡ  

0x4001 4000 - 0x4001 43FF Ḡ  

0x4001 3C00 - 0x4001 3FFF EXTI 

0x4001 3800 - 0x4001 3BFF SYSCFG 

0x4001 3400 - 0x4001 37FF Ḡ  

0x4001 3000 - 0x4001 33FF SPI 

0x4001 2C00 - 0x4001 2FFF Ḡ  

0x4001 2400 - 0x4001 2BFF Ḡ  

0x4001 2000 - 0x4001 23FF ADC 

0x4001 1400 - 0x4001 1FFF Ḡ  

0x4001 1000 - 0x4001 13FF UART2 

0x4001 0800 - 0x4001 0FFF Ḡ  
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ᾢ ӈ  

 
   

0x4001 0400 - 0x4001 07FF Ḡ  

0x4001 0000 - 0x4001 03FF TIMER0 

APB1 

0x4000 D000 - 0x4000 FFFF Ḡ  

0x4000 CC00 - 0x4000 CFFF RFI 

0x4000 7400 - 0x4000 CBFF Ḡ  

0x4000 7000 - 0x4000 73FF PMU 

0x4000 6C00 - 0x4000 6FFF Ḡ  

0x4000 5C00 - 0x4000 6BFF Ḡ  

0x4000 5800 - 0x4000 5BFF I2C1 

0x4000 5400 - 0x4000 57FF I2C0 

0x4000 4C00 - 0x4000 53FF Ḡ  

0x4000 4800 - 0x4000 4BFF USART0 

0x4000 4400 - 0x4000 47FF UART1 

0x4000 4000 - 0x4000 43FF Ḡ  

0x4000 3C00 - 0x4000 3FFF Ḡ  

0x4000 3800 - 0x4000 3BFF Ḡ  

0x4000 3400 - 0x4000 37FF Ḡ  

0x4000 3000 - 0x4000 33FF FWDGT 

0x4000 2C00 - 0x4000 2FFF WWDGT 

0x4000 2800 - 0x4000 2BFF RTC 

0x4000 2400 - 0x4000 27FF Ḡ  

0x4000 2000 - 0x4000 23FF Ḡ  

0x4000 1C00 - 0x4000 1FFF Ḡ  

0x4000 1800 - 0x4000 1BFF Ḡ  

0x4000 1400 - 0x4000 17FF Ḡ  

0x4000 1000 - 0x4000 13FF TIMER5 

0x4000 0C00 - 0x4000 0FFF Ḡ  

0x4000 0800 - 0x4000 0BFF Ḡ  

0x4000 0400 - 0x4000 07FF TIMER2 

0x4000 0000 - 0x4000 03FF TIMER1 

SRAM AHB 

0x2101 0000 - 0x3FFF FFFF Ḡ  

0x2100 0000 - 0x2100 FFFF BLE 

0x2005 0000 - 0x20FF FFFF Ḡ  

0x2003 0000 - 0x2004 FFFF SRAM3̂96KB + ῍֣ 32KB̃ 

0x2002 0000 - 0x2002 FFFF SRAM2̂64KB̃ 

0x2001 0000 - 0x2001 FFFF SRAM1̂64KB̃ 

0x2000 0000 - 0x2000 FFFF SRAM0̂64KB̃ 

Code AHB 

0x1000 0000 - 0x1FFF FFFF Ữ  

0x0FFC 0100 - 0x0FFF FFFF Ḡ  

0x0FFC 0000 - 0x0FFC 00FF EFUSÊ256 ̃ 
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ᾢ ӈ  

 
   

0x0BF8 0000 ï0x0FFB FFFF Ḡ  

0x0BF4 0000 - 0x0BF7 FFFF ROM̂256KB̃ 

0x0A07 0000 - 0x0BF3 FFFF Ḡ  

0x0A04 0000 - 0x0A06 FFFF Ḡ  

0x0A02 0000 - 0x0A03 FFFF Ḡ  

0x0A01 0000 - 0x0A01 FFFF Ḡ  

0x0A00 0000 - 0x0A00 FFFF Ḡ  

0x0840 0000 - 0x09FF FFFF Ḡ  

0x0800 0000 - 0x083F FFFF Һ Ữ 

0x0000 0000 - 0x07FF FFFF Ữ  

1.3.1. ҉SRAMỮ  

GD32VW55x↓ └ 288KB+῍֣ 32KB ҉ SRAM̂SRAM0 64KBȁ

SRAM1 64KBȁSRAM2 64KBȁSRAM3 96KB + ῍֣ 32KB̃̆ ҹ0x2000 0000Ȃ

ȁ ̂16 ̃ ̂32 ̃ Ȃ 

1.3.2. ҉  

↓ └ ᶫ 4096KB ҉ Ȃ Һ Ữ ̆№ҹ 1024 ̆

ҹ 4KB̆ 256KB ԍ Ữ ̂boot loader̃ Ḥ Ȃ 

└ ̂FMC̃Ȃ 

1.4.  

ꜚ ̆ᶏ BOOT0BOOT1 Ữ ȂBOOT0BOOT1ṿ 1-3. 

BOOT0 1-4. BOOT1 ‗ Ȃ 

Â BOOT0ṿ ץ BOOT0 ̆Ӟ ץ EFUSE_CTL0ҬSWBOOT0ᵝ ṿ̆

Ḃץ GPIO Ȃ 

Â BOOT1ṿ ץ PB1 ̆Ӟ ץ EFUSE_CTL0ҬSWBOOT1ᵝ ṿ̆ץ

Ḃ GPIO Ȃ 

1-3. BOOT0 

SWBOOT0 EFBOOT0 
BOOT0 PC8 

 
BOOT0 

0 - 0 0 

0 - 1 1 

1 0 - 0 

1 1 - 1 
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1-4. BOOT1 

SWBOOT1 EFBOOT1 
BOOT1 PB1 

 
BOOT1 

0 - 0 0 

0 - 1 1 

1 0 - 0 

1 1 - 1 

1-5. Ȃ 

BOOT0ṿҹ 0 ̔ 

Â EFUSE_CTL0 EFSBᵝ Ȃ 

BOOT0ṿҹ 1 ̔ 

Â EFUSE_CTL0 EFBOOTLKᵝҹ0 ̆ BOOT1ṿ Ȃ 

1-5.  

EFBOOTLK BOOT0 BOOT1 EFSB   

- 0 - 0 0x08000000 SIP Flash 

- 0 - 1 0x0BF46000 secure boot 

0 1 0 - 0x0BF40000 Bootloader / ROM 

0 1 1 - 0x20000000 SRAM 

1 1 - - 0x0BF40000 Bootloader / ROM 

ᵝ B̆OOTx̂x = 0/1̃ ṿ̂ EFBOOTxᵝ̃ Ȃ ץ BOOTx

ṿ Ȃ׆ ₮ ̆Ӟᴪ BOOTx EFBOOTxᵝ̂ ‗ԍ

EFUSE_CTL0Ҭ EFBOOTLK SWBOOTxᵝ ṿ̃ Ȃ ̆ ױ

ҊḠ Ȃ ꜚ ̆ ᵝӊ╠ ԅ

Ȃ 

ῤ ᵝԍ Ữ Ҭ̆ ҉ Һ Ȃ

Ҋұץ ӊѿ ᵬ̔USART0̂PB15PA8̃̆ UART1̂PA4 PA5̃̆

UART2̂PA6 PA7̃Ȃ 
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1.5. ̂SYSCFG̃ 

SYSCFG ̔0x4001 3800 

1.5.1. 0̂ SYSCFG_CFG0̃ 

Ẓ ̔0x00 

ᵝṿ 0̔x0000 000X̂ BOOT0BOOT1 ̆X BOOT_MODE[1:0]̆

ҹᴋ ṿ̃ 

̂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  BOOT_MODE[1:0] 

 r 

 

ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿȂ 

1:0 BOOT_MODE[1:0] ̂ ̃ 

ᵝ0 ⌠BOOT0 ̆ᵝ1 ṿҍBOOT1_n ᵝ ṿ Ȃ 

x0̔׆Һ Ữ ꜚ 

׆01̔ Ữ ꜚ 

׆11̔ ҉SRAM ꜚ 

1.5.2. EXTI 0̂ SYSCFG_EXTISS0̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

Ḡ  

 

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

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

rw rw rw rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:12 EXTI3_SS[3:0] EXTI 3  

0000̔PA3  
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0001̔PB3  

ῒז Ḡ Ȃ 

11:8 EXTI2_SS[3:0] EXTI 2  

0000̔PA2  

0001̔PB2  

ῒז Ḡ Ȃ 

7:4 EXTI1_SS[3:0] EXTI 1  

0000̔PA1  

0001̔PB1  

ῒז Ḡ Ȃ 

3:0 EXTI0_SS[3:0] EXTI 0  

0000̔PA0  

0001̔PB0  

ῒז Ḡ Ȃ 

1.5.3. EXTI 1̂ SYSCFG_EXTISS1̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

Ḡ   

 

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

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

rw rw rw rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:12 EXTI7_SS[3:0] EXTI 7  

0000̔PA7  

ῒז Ḡ Ȃ 

11:8 EXTI6_SS[3:0] EXTI 6  

0000̔PA6  

ῒז Ḡ Ȃ 

7:4 EXTI5_SS[3:0] EXTI 5  

0000̔PA5  

ῒז Ḡ Ȃ 

3:0 EXTI4_SS[3:0] EXTI 4  
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0000̔PA4  

0001̔PB4  

ῒז Ḡ Ȃ 

1.5.4. EXTI 2̂ SYSCFG_EXTISS2̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

Ḡ   

 

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

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

rw rw rw rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:12 EXTI11_SS[3:0] EXTI 11  

0000̔PA11  

0001̔PB11  

ῒז Ḡ Ȃ 

11:8 EXTI10_SS[3:0] EXTI 10  

0000̔PA10  

ῒז Ḡ Ȃ 

7:4 EXTI9_SS[3:0] EXTI 9  

0000̔PA9  

ῒז Ḡ Ȃ 

3:0 EXTI8_SS[3:0] EXTI 8  

0000̔PA8  

0001̔PC8  

ῒז Ḡ Ȃ 

1.5.5. EXTI 3̂ SYSCFG_EXTISS3̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

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

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

rw rw rw rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:12 EXTI15_SS[3:0] EXTI 15  

0000̔PA15  

0001̔PB15  

0010̔PC15  

ῒז Ḡ Ȃ 

11:8 EXTI14_SS[3:0] EXTI 14  

0000̔PA14  

0001̔PC14  

ῒז Ḡ Ȃ 

7:4 EXTI13_SS[3:0] EXTI 13  

0000̔PA13  

0001̔PB13  

0010̔PC13  

ῒז Ḡ Ȃ 

3:0 EXTI12_SS[3:0] EXTI 12  

0000̔PA12  

0001̔PB12  

ῒז Ḡ Ȃ 

1.5.6. I/Oễ └ ̂SYSCFG_CPSCTL̃ 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  
CPS_RD

Y 
Ḡ  CPS_EN 

 r  rw 

 

ᵝ/ᵝ    

31:9 Ḡ  Ḡ ᵝṿȂ 
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8 CPS_RDY I/O ễ ᾝ ‰  

0̔I/O ễ ᾝ ‰  

1̔I/O ễ ᾝ‰  

7:1 Ḡ  Ḡ ᵝṿȂ 

0 CPS_EN I/O ễ ᾝᶏ  

0̔I/O ễ ᾝ  

1̔I/O ễ ᾝᶏ  

1.5.7. SYSCFG 1̂ SYSCFG_CFG1̃ 

Ẓ ̔0x54 

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  

LVD_LO

CK 

Ḡ  

 rs  

 

ᵝ/ᵝ    

31:3 Ḡ  Ḡ ᵝṿȂ 

2 LVD_LOCK LVD  

ᵝ ᴆ 1̆ ᵝ 0Ȃ ԍ LVD ⌠ TIMER0/15/16

break ῀ Ȃ 

0̔LVDҬ ׆ TIMER0/15/16 break ῀ Ȃ 

1̔LVDҬ ҍ TIMER0/TIMER15/TIMER16 break ῀ Ȃ 

1:0 Ḡ  Ḡ ᵝṿȂ 

1.5.8. SYSCFG֣̓̀ SRAM ̂SYSCFG_SCFG̃ 

Ẓ ̔0x68 

ᵝṿ̔0x0000 0001 

̂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 
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Ḡ  

SOWNSE

L 

 rw 

 

ᵝ/ᵝ    

31:1 Ḡ  Ḡ ᵝṿȂ 

0 SOWNSEL ῍֣ SRAM  

ᵝ ԍ῍֣ 32KB SRAM └Ȃ 

0̔  

1̔  

1.5.9. TIMER ̂SYSCFG_TIMERxCFG̃̂ x = 0..2̃ 

Ẓ ̔0x100 + 0x4 * x 

ᵝṿ̔0x0000 0000 

TSCFG0[3:0]̆TSCFG1[3:0]..TSCFG6[3:0]ӊ ԑԑ ̆Ҍ Ȃ 

̂32β ̃ Ȃ 

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

TSCFG7[3:0] TSCFG6[3:0] TSCFG5[3:0] TSCFG4[3:0] 

rw rw rw rw 

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

TSCFG3[3:0] TSCFG2[3:0] TSCFG1[3:0] TSCFG0[3:0] 

rw rw rw rw 

 

ᵝ/ᵝ    

31:28 TSCFG7[3:0] ITS  

ITS ̆ ῀Ḥ ̂CIx̃ ῤ ῀̂ITIx̃Ȃ 

0000̔Ḡ  

0001̔ῤ ῀ 0̂ITI0̃ 

0010̔ῤ ῀ 1̂ITI1̃ 

0011̔ῤ ῀ 2̂ITI2̃ 

0100̔ῤ ῀ 3̂ITI3̃ 

0101̔CI0 ᵝ̂CI0F_ED̃ 

ῒ̔זḠ  

׆ ᶏ ̆ ᵝ Ҍ ΏȂ 

̔ᶏ TSCFG7[3:0] ̆ Ḡ TSCFGy[3:0]̂ y=0..6̃ҹ ̆ ↕ ITS

ҍ TSCFGy[3:0] ῀ Ḡ ѿ Ȃ 

27:24 TSCFG6[3:0] 0 

ᵝ ѿҩḤ ᵬҹ ῀ Ȃ 

0000̔ 0  

0001̔ῤ ῀ 0̂ITI0̃ 
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0010̔ῤ ῀ 1̂ITI1̃ 

0011̔ῤ ῀ 2̂ITI2̃ 

0100̔ῤ ῀ 3̂ITI3̃ 

0101̔CI0 ᵝ CI0F_ED̃ 

0110̔ 0 ῀̂CI0FE0̃ 

0111̔ 1 ῀̂CI1FE1̃ 

1000̔ ῀̂ETIFP̃ 

ῒ̔זḠ  

׆ ᶏ ̆ ᵝ Ҍ ΏȂ 

23:20 TSCFG5[3:0] Ԋᴆ  

ᵝ ѿҩḤ ᵬҹ ῀ Ȃ 

0000̔Ԋᴆ  

0001̔ῤ ῀ 0̂ITI0̃ 

0010̔ῤ ῀ 1̂ITI1̃ 

0011̔ῤ ῀ 2̂ITI2̃ 

0100̔ῤ ῀ 3̂ITI3̃ 

0101̔CI0 ᵝ̂CI0F_ED̃ 

0110̔ 0 ῀̂CI0FE0̃ 

0111̔ 1 ῀̂CI1FE1̃ 

1000̔ ῀̂ETIFP̃ 

ῒ̔זḠ  

׆ ᶏ ̆ ᵝ Ҍ ΏȂ 

19:16 TSCFG4[3:0] Ả  

ᵝ ѿҩḤ ᵬҹ ῀ Ȃ 

0000̔ Ả  

0001̔ῤ ῀ 0̂ITI0̃ 

0010̔ῤ ῀ 1̂ITI1̃ 

0011̔ῤ ῀ 2̂ITI2̃ 

0100̔ῤ ῀ 3̂ITI3̃ 

0101̔Ḡ  

0110̔ 0 ῀̂CI0FE0̃ 

0111̔ 1 ῀̂CI1FE1̃ 

1000̔ ῀̂ETIFP̃ 

ῒ̔זḠ  

׆ ᶏ ̆ ᵝ Ҍ ΏȂ 

15:12 TSCFG3[3:0] ᵝ  

ᵝ ѿҩḤ ᵬҹ ῀ Ȃ 

0000̔ ᵝ  

0001̔ῤ ῀ 0̂ITI0̃ 

0010̔ῤ ῀ 1̂ITI1̃ 

0011̔ῤ ῀ 2̂ITI2̃ 

0100̔ῤ ῀ 3̂ITI3̃ 
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0101̔CI0 ᵝ̂CI0F_ED̃ 

0110̔ 0 ῀̂CI0FE0̃ 

0111̔ 1 ῀̂CI1FE1̃ 

1000̔ ῀̂ETIFP̃ 

ῒ̔זḠ  

׆ ᶏ ̆ ᵝ Ҍ ΏȂ 

11:8 TSCFG2[3:0] 2 

0000̔ 2  

ῒ̔ז ѿҩḤ ῀ ̆ CI0FE0 CI1FE1 ҉/Ҋ  

׆ ᶏ ̆ ᵝ Ҍ ΏȂ 

7:4 TSCFG1[3:0] 1 

0000̔ 1  

ῒ̔ז CI0FE0 ̆ CI1FE1 ҉/Ҋ  

׆ ᶏ ̆ ᵝ Ҍ ΏȂ 

3:0 TSCFG0[3:0] 0 

0000̔ 0  

ῒ̔ז CI1FE1 ̆ CI0FE0 ҉/Ҋ  

׆ ᶏ ̆ ᵝ Ҍ ΏȂ 
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2. └ ̂FMC̃ 

 ׃ .2.1

└ ̂FMC̃̆ ᶫԅ ҉ ⱳ ̆ ̆ ץ̆

ᵬȂ 

2.2. Һ  

Â ң ̔ 

- Һ Ữ ̔ 4MB̂ῖ ṿ̔2MB̃ ҉ ԍ פ Ữ 

- Ḥ ̔256KB bootloader 

Â ҉ ҹ4KB̕ 

Â RTDEĈ AES ⱴ ⱴ ̃ⱳ ̕ 

Â 32ᵝ ̆ ᵬ̕ 

Â ῃḠ ̆ ף / ̕ 

Â Ḡ ̆ Ώ ᵬȂ 

2.3. ⱳ  

2.3.1.  

4MB̂ ṿ̃Һ ̆№ҹ1024̆ ҹ4KB̆ 256KBԍ ⱴ

Ḥ Ȃ ץ Ȃ 2-1. ԅ Ḥ Ȃ 

2-1.  

   ̂ ̃ 

Һ Ữ  

0  0x0800 0000 - 0x0800 0FFF 4KB 

1  0x0800 1000 - 0x0800 1FFF 4KB 

2  0x0800 2000 - 0x0800 2FFF 4KB 

. 

. 

. 

. 

. 

. 

. 

. 

. 

1022  0x083F E000 - 0x083F EFFF 4KB 

1023  0x083F F000 - 0x083F FFFF 4KB 

 

 0x0BF4 0000 - 0x0BF4 5FFF 24KB 

ῃ  0x0BF4 6000 - 0x0BF4 DFFF 32KB 

ῃROM  0x0BF4 E000 - 0x0BF7 FFFF 200KB 

̔ ̂boot loader̃Ҍ Ȃ 
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2.3.2. ᵬ 

Ἕץ Ữ ѿ Ȃ 

RTDECⱳ  

RTDECⱳ ׆ Ҭ ̆ ץ EFUSE Ҭ AES

̂Ώ῀ ⱴ Ȃ̃ EFUSE_USERCTLҬ AESENβ 1 ̆

ⱳ Ȃ ᴆ ̆Ҍ ᴆ Ȃᶏ AES ̆ғAES

ᶏ EFUSE_AESKEY AESKEY[127̔0]β Ȃ 

SIP׆ ̆ ҹ0x08000000̆ ҹ4MB ̆ RTDECⱳ Ȃ 

NO-RTDECⱳ  

ᶏ EFUSE_USERCTLҬAESENβ 1̆Ӟ ץ FMC_NODECx̂x=0,1,2,3̃

ҩ Ҍᶏ RTDECⱳ Ȃ 

Ẓ ⱳ  

ҹԅ Wi-Fi OTAⱳ ̆ ⱴ Ẓ ⱳ Ȃ ∆ ⱴѿҩẒ Ῥ

FMC׆ Ҭ Ȃ FMC_OFVR FMC_OFRG Ẓ ṿ

̆ ṿ ԍ ⱴẒ ṿȂ ῒזⱳ ̆

RTDECⱳ ᶏ Ȃ 

̔̂ 1̃ ⱴ Ẓ Ҍ Ῥ ҹNO-RTDEC Ȃ̂ 2̃Ẓ ⱳ ֽ ᵬ̆

Ҍ ᵬ ᵬȂ 

2.3.3. FMC_CTL  

ᵝ ̆FMC_CTL ῀Ώ ᵬ ̆LKβ ᵝ ҹ1Ȃ ᾢ FMC_KEY

Ώ῀0x456701230xCDEF89AB̆ ᶏץ FMC_CTL Ȃң Ώ ᵬ ̆

FMC_CTL LKβ ᴆ 0Ȃ ץ ᴆ FMC_CTL LKβ ҹ 1Ῥ

FMC_CTL Ȃᴋᵥ FMC_KEY ᵬ ᴪ LKβ 1̆ ׆

FMC_CTL ̆ ѿҩ Ȃ 

FMC_CTL OBWENβ FMC_CTL ׅ̆ Ḡ Ȃ ↓

FMC_OBKEY ᾢ Ώ῀0x456701230xCDEF89AB̆ ᴆᴪ FMC_CTL

OBWENβ 1Ȃ ᴆ ץ FMC_CTLOBWENβ 0 FMC_NODECx

̂x=0,1,2,3̃ / FMC_OFRG / FMC_OFVR Ȃ 

̔̂1̃ѿ Ώ῀FMC_CTLᴪ̆֟ Ȃ̂2̃ Ώ῀OBKEY

Ҍᴪ֟ Ȃ 
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2.3.4.  

FMC ⱳ ᶏ Һ Ữ ῤ ∆ ҹ Ȃ ѿ ץ ̆

Ҍ ῒז ῤ Ȃ ᵬ̆ ΐᵣ Ҋ̔ 

Â ḠFMC_CTL Ҍ ԍ ̕ 

Â FMC_STAT BUSYᵝ ∞ ԍ Ώ ̆ BUSYᵝҹ1̆

↕ ᵬ ̆BUSYᵝ ҹ0̕ 

Â ᵝFMC_CTL PERᵝ̕ 

Â ̂0x08XX XXXX̃Ώ⌠FMC_ADDR ̕ 

Â FMC_CTL STARTᵝ 1  FMC̕⌠פ

Â פ ̆FMC_STAT BUSYᵝ 0̕ 

Â ̆ᶏ SBUS ⱳȂ 

ⱳ F̆MC_STAT ENDFβ ᵝȂ FMC_CTL ENDIEβ

1̆ ↕ FMC ѿҩҬ Ȃ ̆ ḠΏ῀ Ȃ

↕ פ ̆ ᴆ ᴪñ òȂ ’Ҋ̆FMCҌᴪ ᶫ

ᴋᵥ₮ Ȃ ѿ ̆ ΏḠ ᵬ Ȃ FMC_CTL

ERRIEβ ᵝ̆ ᵬ ᵬ₮ Ҭ ȂҬ Ⱶ FMC_STAT

WPERRβ ∞ Ҭ Ȃ 2-1. ᵬ ԅ ᵬ Ȃ 
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2-1. ᵬ  

PERᵝ̆Ώ

FMC_ADDR

 LKᵝ ҹ0

STARTᵝ פ

FMC

 FMC_CTL

 BUSY

ᵝ ҹ0

BUSYᵝ ҹ 0

 

2.3.5.  

FMC ᶫԅ ⱳ ∆ץ Һ Ữ ῤ Ȃ FMC_CTL Ҭ MER

ҹ 1 ̆ ᵬ ԍ Ȃ ᵬ̆ ΐᵣ Ҋ̔ 

Â ḠFMC_CTL Ҍ ԍ ̕ 

Â FMC_STAT BUSYᵝ ∞ ԍ Ώ ̆ BUSYᵝҹ1̆

↕ ᵬ ̆BUSYᵝ ҹ0̕ 

Â ̆ ᵝFMC_CTL MERᵝ̕ 

Â FMC_CTL STARTᵝ 1  FMC̕⌠פ

Â פ ̆FMC_STAT BUSYᵝ 0̕ 

Â ̆ᶏ SBUS ⱳȂ 

ⱳ ̆FMC_STAT ENDF ᵝ ᵝȂ FMC_CTL ENDIE

ᵝ 1̆FMC ѿҩҬ Ȃ ԍ ᵝҹ 0xFFFF_FFFF̆ ץ

SRAM Ҭ ᶏ ΐ FMC ᵬȂ ̆
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ᴋᵥ ԍ / Ḡ Ҋ̆ ᵬᴪ Ȃ ’Ҋ̆ FMC_CTL

ERRIEβ ᵝ̆ ᵬ ᵬ₮ Ҭ Ȃ Ҭ Ⱶ Ҭ̆ ᴆ ץ

FMC_STAT Ҭ WPERRβ ’Ȃ 

2-2. ᵬ ԅ ᵬ Ȃ 

2-2. ᵬ  

MERᵝ

LKᵝ ҹ0

STARTᵝ פ

FMC

 FMC_CTL

BUSYᵝ ҹ0

BUSYᵝ ҹ0

 

2.3.6. Һ Ữ  

FMC ᶫԅѿҩ SBUSḱ Һ Ữ ῤ 32ᵝ ⱳ Ȃ 

ᵬ̆ ΐᵣ Ҋ̔ 

Â ḠFMC_CTL Ҍ ԍ ̕ 

Â FMC_STAT BUSYᵝ ∞ ԍ Ώ ̆ BUSYᵝҹ1̆

↕ ᵬ ̆BUSYᵝ ҹ0̕ 

Â ᵝFMC_CTL PGᵝ̕ 

Â Ώѿҩ32ᵝ ⌠ ̂0x08XX XXXX̃̕ 

Â פ ̆FMC_STAT BUSYᵝ 0̕ 

Â ̆ᶏ SBUS ⱳȂ 

Һ Ữ ⱳ F̆MC_STAT ENDFᵝ ᵝȂ FMC_CTL ENDIE
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ᵝ 1̆FMC ѿҩҬ Ȃ ѿ֓ ̔ 

ҩ Ҋ ╠ ѿ Ȃ PGᵝ ᵬ╠ ᵝȂ

 / Ḡ ҉ ᵬᴪ ̆FMC_STAT Ҭ WPERRᵝᴪ ᵝȂ 

̆ Ώ 32 ᵝ̆ ֓ Ҍᴪ ῀ flash ̆ ғҌᴪ ᴋᵥ

Ȃ 

֓ ’Ҋ̆ FMC_CTL ERRIEᵝ 1̆FMC ѿ ᵬ Ҭ

Ȃ Ҭ Ⱶ Ҭ̆ ᴆ ץ FMC_STAT Ҭ WPERRᵝ ԅ

Ȃ 2-3. ᵬ ԅҺ Ữ ᵬ Ȃ 

2-3. ᵬ  

PGᵝ

LKᵝ ҹ0

Ώ ᵬ 

FMC_CTL

 BUSYᵝ ҹ0

BUSYᵝ ҹ0

 

̔1. PG ᵝ ̆ ץ WLAN OTA Ȃ2. ╠Ҍ

ᴆ ᵬ ̆↕ ῤ ҍ ῤ ҍȂ3.ҹԅ ̆ ᵬ

Ҭ Ҋ₃ץ ̔̂ 1 3̃2ᵝ ғ Ȃ̂ 2̃ ҉ Ώ῀̆Ώ ᵬӊ

ᵬȂ̂ 3 ң̃ Ώӊ Ҍ 64xThclk̂ hclk 2№ Ȃ̃ 
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2.3.7.  

 

Ҋ 2-2. ̆ Ȃ

Ȃ 

2-2.  

  

12̔SRAM1_RST 

11̔NRST_DPSLP 

10̔NRST_STDBY 

9̔NWDG_HW 

[7:0]̔SPC[7:0] 

̂FMC_OBR̃ 

[31:0]̔USER[31:0] ̂FMC_OBUSER̃ 

[25:16]̔WRP0_EPAGE[9:0] 

[15:0]̔WRP0_SPAGE[9:0] 

ΏḠ / Ḡ 0

̂FMC_OBWRP0̃ 

[25:16]̔WRP1_EPAGE[9:0] 

[15:0]̔WRP1_SPAGE[9:0] 

ΏḠ / Ḡ 1

̂FMC_OBWRP1̃ 

 

ḱ ̆ ᵬ Ҋ̔ 

Â ḠFMC_CTL Ҍ ԍ ̕ 

Â FMC_STAT BUSYᵝ ∞ ԍ Ώ ̆ BUSYᵝҹ1̆

↕ ᵬ ̆BUSYᵝ ҹ0̕ 

Â ̆ FMC_CTL Ҭ ᵬᵝ̕ 

Â ̆ ⌠FMC_CTL Ҭ OBWENᵝ 1̕ 

Â ҬΏ῀ ṿ̕ 

Â FMC_CTL Ҭ OBSTARTᵝ 1̕ 

Â FMC_STAT Ҭ BUSYᵝ ṿ̆ ᵬ ̕ 

Â OBRLDᵝ ꜚѿ ᵝץⱴ ̆ᶏӊ Ȃ 

2.3.8. ῃḠ  

FMC ᶫԅѿҩ ῃḠ ⱳ Ȃ ⱳ ץ Ḡ ᴆ ᴆᾧ

ᵬȂ 

Ḡ 0̔ Ḡ  

FMC_OBR Ҭ SPC[7:0]ᵝ 0xAĂ ᵝ ̆ ԍ Ḡ

Ȃ ȁSRAM1 ᴍ ץ ᵬ Ȃ 
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Ḡ 1̔ Ḡ  

FMC_OBR Ҭ SPC[7:0]ᵝ 0xAAᴋ ṿ ̆ ᵝ ̆

ԍḠ 1 Ȃ 

׆̔ flashꜚҬ ף ץ ᵬ̂ ̆ ̃ Һ

Ữ ̆SRAM1 ᴍ Ȃ 

RAM׆ ꜚ ̔ꜚbootloader׆ ף ̆ Һ Ữ ̆ ᴍ SRAM1

ῃҌ Ȃ ֓ ꜚ Ҋ̆ ⌠῀᷅̆ ғ SRAM1 Ώ ᴪ֟

ῤ Ȃ 

2-3. FlashҌ ῃḠ ≢Ҋ  

   Ώ  

Ḡ ̆Ḡ 1(1) OK 

ΏḠ ̔ OK 

ΏḠ ̔WI WPERR

ᵝ 

Ḡ 1 (2)  
Ώ ̆WPERR

ᵝ 

̔̂ ׆1̃ flashꜚ̆ Ȃ̂2̃ ⌠ RAM׆ ꜚ bootloader׆

ꜚȂ 

Ḡ ḱ  

FMC_OBR Ҭ SPC[7:0]ᵝ ṿ ҹ 0xAAᴋ ṿ̆ ץ ῃḠ

0׆ץ 1 Ȃ 

SPC[7:0]ҹ0xAĂ ῃḠ 1׆ 0 ̆ Һ Ữ

ῃ Ȃ SRAMӞ Ȃ 

2.3.9. / Ḡ  

FMC / Ḡ ⱳ ץ ᵬȂ FMC Ḡ

ᵬ ̆ ᵬ ғ FMC_STAT WPERRᵝ 1Ȃ WPERRᵝ

1 ғ FMC_CTL ERRIE ᵝӞ 1 ᶏ Ҭ ̆FMC ᵬ₮

Ҭ ̆ CPU Ȃ FMC_OBRҬ ӈ ΏḠ Ӟ ΏḠ Ȃ 

2.3.10. FlashҬ  

Ҭ ̔ ᵬ / ᵬ Ȃ 
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2-4. FlashҬ  

Ҭ Ԋᴆ   Ҭ ᶏ ᵝ 

ENDF ᵬ  FMC_STAT ᵝ

Ώ 1 

ENDIE 

WPERR Ḡ ҉ / ᵬ ERRIE 
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2.4. FMC  

FMC ̔0x4002 2000 

2.4.1. ̂FMC_KEỸ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

KEY[31:16] 

w 

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

KEY[15:0] 

w 

 

ᵝ/ᵝ    

31:0 KEY[31:0] FMC_CTL  

֓ᵝֽ ᴆΏȂ 

Ώ ṿ⌠KEY[31:0] ץ FMC_CTL Ȃ 

2.4.2. ᵬ ̂FMC_OBKEỸ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

OBKEY[31:16] 

w 

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

OBKEY[15:0] 

w 

 

ᵝ/ᵝ    

31:0 OBKEY[31:0] ֓ᵝֽ ᴆΏȂ 

Ώ ṿ⌠OBKEY[31:0] FMC_CTL OBWENᵝȂ 

2.4.3. ̂FMC_STAT̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 
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̂32β ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  ENDF WPERR Ḡ  BUSY 

 rc_w1 rc_w1  r 

 

ᵝ/ᵝ    

31:6 Ḡ  Ḡ ᵝṿȂ 

5 ENDF ᵬ ᵝ 

ᵬ ⱳ ̆ ᵝ ᴆ 1Ȃ ᴆΏ1 0Ȃ 

4 WPERR / Ḡ ᵝ 

Ḡ ҉ / ᵬ ̆ ᵝ ᴆ 1Ȃ ᴆΏ 1 0Ȃ 

3:1 Ḡ  Ḡ ᵝṿȂ 

0 BUSY  

ᵬ ̆ ᵝ 1Ȃ ᵬ ₮ ̆ ᵝ 0Ȃ 

2.4.4. └ ̂FMC_CTL̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0080 

̂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 

OBRLD 

OBSTAR

T 

Ḡ  ENDIE Ḡ  ERRIE OBWEN Ḡ  LK START Ḡ  WTPG MER PER PG 

rw rw  rw  rw rw  rs rs  rw rw rw rw 

 

ᵝ/β    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 OBRLD ⱴ ᵝ 

ᴆ 1 

0̔ ᵬ  

1̔ └ ⱴ Ȃ 

14 OBSTART ḱ ᵝ 

ᴆ 1 

0̔ ᵬ  
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1̔ ѿ ᵬȂֽ OBWENᵝ 1 Ώ῀Ȃ ᵝֽ ᴆ ̆

FMC_STATҬ BUSYᵝ Ȃ 

13 Ḡ  Ḡ ᵝṿȂ 

12 ENDIE ᵬ Ҭ ᶏ ᵝ 

ᴆ 1 0 

0̔ ᴆҬ ֟  

1̔ᶏ ᵬ Ҭ  

11 Ḡ  Ḡ ᵝṿȂ 

10 ERRIE ₮ Ҭ ᶏ ᵝ 

ᴆ 1 0 

0̔ ᴆҬ ֟ .  

1̔ᶏ ₮ Ҭ  

9 OBWEN FMC_OBR/ FMC_OBUSER / FMC_OBWRPx(x=0,1) / FMC_NODECx̂x=0,1,2,3̃

/ FMC_OFRG / FMC_OFVRΏᶏ ᵝ 

↓Ώ῀ FMC_OBKEY ̆ ᵝ ᴆ 1Ȃ ᵝ ץ ᴆ 0Ȃ 

8 Ḡ  Ḡ ᵝṿȂ 

7 LK FMC_CTL ᵝ 

↓Ώ῀ FMC_KEY ̆ ᵝ ᴆ 0Ȃ ᵝ ץ ᴆ 1Ȃ 

6 START FMC  ᵝפ

ᴆ 1 ץ ⌠פ FMCȂ BUSYᵝ 0 ̆ ᵝ ᴆ 0Ȃ 

5:4 Ḡ  Ḡ ᵝṿȂ 

3 WTPG WIFI  ᵝפ

ᴆ 1 0 

0̔ ᵬ  

1̔WIFI  פ

2 MER Һ Ữ  ᵝפ

ᴆ 1 0 

0̔ ᵬ  

1̔Һ Ữ  פ

1 PER Һ Ữ  ᵝפ

ᴆ 1 0 

0̔ ᵬ  

1̔Һ Ữ  פ

0 PG Һ Ữ  ᵝפ

ᴆ 1 0 

0̔ ᵬ  
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1̔Һ Ữ  פ

̔ ᵬ ̆ ԍ ᵝ Ȃ 

2.4.5. ̂FMC_ADDR̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

ADDR[31:16] 

W 

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

ADDR[15:0] 

W 

 

ᵝ/β    

31:0 ADDR[31:0]  

ᵝ ᴆ Ȃ 

ADDRᵝ / פ  

2.4.6. ̂FMC_OBSTAT̃ 

Ẓ ̔0x1C 

ᵝṿ̔0x0XXX XXXX 

̂32β ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  WP SPC Ḡ  

 r r  

 

ᵝ/β    

31:3 Ḡ  Ḡ ᵝṿȂ 

2 WP EFFUSE 32KΏḠ ᵝ. 

0̔ΏḠ ᵝ 

1̔ΏḠ ᵝ 

1 SPC ῃḠ 1 ᵝ 

0̔ ῃḠ 1  

1̔ ῃḠ 1  
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0 Ḡ  Ḡ ᵝṿȂ 

2.4.7. ̂FMC_OBR̃ 

Ẓ ̔0x40 

ᵝṿ̔0xXXXX XXXX̂ OBRLDᵝ ᵝ ᵝ ̆ ׆ Ҭ ṿⱴ ⌠

0 31ᵝȂῒҬ SRAM1_RSTᵝ ⱴ ᴆ ҉ ᵝȂ̃ 

ֽ OBWENᵝ 1 ̆ Ώ῀ Ȃ 

̂32β ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  

SRAM1_

RST 

NRST_D

PSLP 

NRST_ST

DBY 

NWDG_H

W 

Ḡ  SPC[7:0] 

 rw rw rw rw  rw 

 

ᵝ/ᵝ    

31:13 Ḡ  Ḡ ᵝṿȂ 

12 SRAM1_RST SRAM1 ᵝᶏ ᵝ 

0̔ ᵬ  

1̔ ꜚ SRAM1 ̆ ᵝ Ȃ 

11 NRST_DPSLP ῀ ᵝ ᵝ 

0̔ ῀ Deepsleep ֟ ѿҩ ᵝ 

1̔ ῀ Deepsleep Ҍ֟ ᵝ 

10 NRST_STDBY ῀ ᵝ ᵝ 

0̔ ῀ Standby ֟ ѿҩ ᵝ 

1̔ ῀ Standby Ҍ֟ ᵝ 

9 NWDG_HW └ ᵝ 

0̔ ᴆ  

1̔ ᴆ  

8 Ḡ  Ḡ ᵝṿȂ 

7:0 SPC[7:0] ῃḠ ṿ̆ ᵝ Ȃ 

̔ ῃḠ ץ ᵝ ҹ‰Ȃ 

2.4.8. ̂FMC_OBUSER̃ 

Ẓ ̔0x44 

ᵝṿ̔0xXXXX XXXX̂ OBRLD ᵝ ᵝ ᵝ ̆ ׆ Ҭ ṿⱴ ⌠ 0
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31ᵝȂ̃ 

ֽ OBWENᵝ 1 ̆ Ώ῀ Ȃ 

̂32β ̃ Ȃ 

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

USER[31:16] 

rw 

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

USER[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 USER[31:0] USERṿ 

2.4.9. ΏḠ / Ḡ 0̂ FMC_OBWRP0̃ 

Ẓ ̔0x48 

ᵝṿ̔0xXXXX XXXX̂ OBRLD ᵝ ᵝ ᵝ ̆ ׆ Ҭ ṿⱴ ⌠ 0

31ᵝ̃ 

ֽ OBWENᵝ 1 ̆ Ώ῀ Ȃ 

̂32β ̃ Ȃ 

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

Ḡ  WRP0_EPAGE[9:0] 

 rw 

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

Ḡ  WRP0_SPAGE[9:0] 

 rw 

 

ᵝ/ᵝ    

31:26 Ḡ  Ḡ ᵝṿȂ 

25:16 WRP0_EPAGE[9:0] ΏḠ / Ḡ 0  

15:10 Ḡ  Ḡ ᵝṿȂ 

9:0 WRP0_SPAGE[9:0] ΏḠ / Ḡ 0  

2.4.10. ΏḠ / Ḡ 1̂ FMC_OBWRP1̃ 

Ẓ ̔0x4C 

ᵝṿ̔0xXXXX XXXX̂ OBRLD ᵝ ᵝ ᵝ ̆ ׆ Ҭ ṿⱴ ⌠ 0

31ᵝ̃ 

ֽ OBWENᵝ 1 ̆ Ώ῀ Ȃ 
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̂32β ̃ Ȃ 

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

Ḡ  WRP1_EPAGE[9:0] 

 rw 

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

Ḡ  WRP1_SPAGE[9:0] 

 rw 

 

ᵝ/ᵝ    

31:26 Ḡ  Ḡ ᵝṿȂ 

25:16 WRP1_EPAGE[9:0] ΏḠ / Ḡ 1  

15:10 Ḡ  Ḡ ᵝṿȂ 

9:0 WRP1_SPAGE[9:0] ΏḠ / Ḡ 1  

2.4.11. NO-RTDEC x̂ FMC_NODECx̃̂ x = 0é3̃ 

Ẓ ̔0x70 + 0x04 * x 

ᵝṿ̔0x0000 03FF 

ֽ OBWENᵝ 1 ̆ Ώ῀ Ȃ 

̂32ᵝ̃ Ȃ 

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

Ḡ  NODECx_EPAGE[9:0] 

 rw 

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

Ḡ  NODECx_SPAGE[9:0] 

 rw 

 

ᵝ/ᵝ    

31:26 Ḡ  Ḡ ᵝṿȂ 

25:16 NODECx_EPAGE[9:

0] 

NO-RTDEC x ̂x=0,1,2,3̃ 

15:10 Ḡ  Ḡ ᵝṿȂ 

9:0 NODECx_SPAGE[9:

0] 

NO-RTDEC x ̂x=0,1,2,3̃ 

2.4.12. Ẓ ̂FMC_OFRG̃ 

Ẓ ̔0x80 

ᵝṿ̔0x0000 1FFF 
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ֽ OBWENᵝ 1 ̆ Ώ῀ Ȃ 

̂32ᵝ̃ Ȃ 

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

Ḡ  OF_EPAGE[12:0] 

 rw 

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

Ḡ  OF_SPAGE[12:0] 

 rw 

 

ᵝ/ᵝ    

31:29 Ḡ  Ḡ ᵝṿȂ 

28:16 OF_EPAGE[12:0] ⱴẒ  

15:13 Ḡ  Ḡ ᵝṿȂ 

12:0 OF_SPAGE[12:0] ⱴẒ  

2.4.13. Ẓ ṿ ̂FMC_OFVR̃ 

Ẓ ̔0x84 

ᵝṿ̔0x0000 0000 

ֽ OBWENᵝ 1 ̆ Ώ῀ Ȃ 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  OF_VALUE[12:0] 

 rw 

 

ᵝ/ᵝ    

31:13 Ḡ  Ḡ ᵝṿȂ 

12:0 OF_VALUE[12:0] Ẓ ṿ 

2.4.14. ֟ ID0 ̂FMC_PID0̃ 

Ẓ ̔0x100 

ᵝṿ̔0xXXXX XXXX 

̂32β ̃ Ȃ 

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

PID0[31:16] 
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r 

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

PID0[15:0] 

r 

 

ᵝ/β    

31:0 PID0[31:0] ֟ Ḡ ID  

ҹ Ȃ 

҉ ֓ᵝ Ҍᴪ ̆ ֟ Ҭ ѿ Ȃ 

2.4.15. ֟ ID1 ̂FMC_PID1̃ 

Ẓ ̔0x104 

ᵝṿ̔0xXXXX XXXX 

̂32β ̃ Ȃ 

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

Ḡ  

 

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

PID1[15:0] 

r 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 PID1[15:0] ֟ Ḡ ID  

ҹ Ȃ 

҉ ֓ᵝ Ҍᴪ ̆ ֟ Ҭ ѿ Ȃ 

2.4.16. RF 0̂ FMC_RFT0̃ 

Ẓ ̔0x108 

ᵝṿ̔0xXXXX XXXX 

̂32β ̃ Ȃ 

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

BLETXCAL[7:0] WIFITXCAL[7:0] 

r r 

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

THECAL[7:0] PABIAST1[3:0] PABIAST0[3:0] 

r r r 

 

ᵝ/ᵝ    
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31:24 BLETXCAL[7:0] BLE ⱳ ‰ṿ 

23:16 WIFITXCAL[7:0] WIFI ⱳ ‰ṿ 

15:8 THECAL[7:0] ṿ ‰ṿ 

7:4 PABIAST1[3:0] ⱳ ṿ 

3:0 PABIAST0[3:0] ⱳ ṿ 

2.4.17. RF 1̂ FMC_RFT1̃ 

Ẓ ̔0x10C 

ᵝṿ̔0x0000 00XX 

̂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  EFUSEID[3̔0] WIFIRXGCAL[3̔0] 

 r r 

 

Bits Field Descriptions 

31:8 Ḡ  Ḡ ᵝṿȂ 

7:4 EFUSEID[3:0] EFUSE ID 

3:0 WIFIRXGCAL[3:0] WIFI ‰ṿ 

2.4.18. WIFI x̂ FMC_WFTx̃̂ x = 0é15̃ 

Ẓ ̔0x200 + 0x4 * x 

ᵝṿ̔0xXXXX XXXX 

̂32β ̃ Ȃ 

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

WIFI_TRIM[31:16] 

r 

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

WIFI_TRIM[15:0] 

r 

 

ᵝ/β    

31:0 WIFI_TRIM[31:0] ᵝ ׆̆ ⱴ Ȃ WTPG ҹ1 ̆ ץ Ώ̆ flashҌ Ȃ 

Ώ Ҭ̆WTPGβ 1Ȃ ⌠BUSYβҹ 0̆ Ώ Ȃ ֓

ᵝ ֟ ѿ ̆ ҩ ѿҩ ̂32β Ȃ̃ ᵝ
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ṿȂ 

 

3. Ҝ̂EFUSẼ 

 ׃ .3.1

Ҝ̂ EFUSE ᵬ̃ҹѿ Ữ ᾝ Ữԅѿ֓ ȂῒҬ ѿҩ ᵝ

ᾛ ׆ 0 Ώҹ 1Ȃ ᴆ ᵬ ĔFUSE └ ץ Ҭ ᵝ Ȃ 

3.2. Һ  

Â Ҝ Ữ ᾝ ҹ128*8  

Â ҜҬ ᵝҌ 1׆̂ ҹ0̃ 

Â Ҝῤ  

3.3.  

Ҝ └ ԅ Ҝ Ώ ᵬ ̆ῒҬ Ҝ Ữ ᾝ῍ 1KbȂ 

3-1. Ҝ └  

EFUSE

Controller

EFUSE

Macro

(1K bits) Write

Read

EFUSE

Registers

AHB
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3.4. ⱳ  

3.4.1. Ҝ  

1024 Ҝ Ữ ᾝ⅞№ҹ128ҩ ̆ ѿҩ ѿҩ 7β ̆ Ҝ

Ҋ 3-1. Ҝ Ȃ 

3-1. Ҝ  

[6:0] Ҝ  

000_0000 Efuse[0] 

000_0001 Efuse[1] 

000_0010 Efuse[2] 

. 

. 

. 

. 

. 

. 

111_1111 Efuse[127] 

3.4.2. Ҝῤ  ׃

Ҝ Ữ ᾝҬ Ữԅ 10ҩ ̆Ҍ ΐ Ҍ ᵝ Ȃ 

3-2. ԅ ҜҬ Ữ Ȃ 

3-2.  

 
ᵝ /

  
ΏḠ  Ḡ    

Efuse └

 0 
1B 7'd0 

ᵣ

Ώ῀̆ᵖ ҩ

ᵝҌ  

ᵝ ₮

Ḡ Ҍ ̆

 

MCU ꜚ ῏ └  

ῤ └ 0

̂EFUSE_CTL0̃ ӈ 

Efuse └

1 
1B 7'd1 

ᵣ

Ώ῀̆ᵖ ҩ

ᵝҌ  

ᵝ ₮

Ḡ Ҍ ̆

 

ῤ └ 1

̂EFUSE_CTL1̃ 
ӈ 

Flash Ữ

Ḡ  
1B 7ôd2 

ᵣ

Ώ῀̆ᵖ ҩ

ᵝҌ  

ᵝ ₮

Ḡ Ҍ ̆

 

Flash ῃḠ  

ῤ ῃḠ └

̂EFUSE_FPCTL̃ ӈ 

└  1B 7ôd3 

ᵣ

Ώ῀̆ᵖ ҩ

ᵝҌ  

ᵝ ₮

Ḡ Ҍ ̆

 

└  

ῤ └

̂EFUSE_USERCTL̃ ӈ 

Ḡ  12B 7ôd4 

ᵣ

Ώ῀̆ᵖ ҩ

ᵝҌ  

Ḡ  
ῤ Ḡ x

̂EFUSE_RESx̃ 
ӈ 

AES  16B 7ôd16 ֽ Ώѿ  
ᵝ ₮

Ḡ Ҍ ̆

ⱴ ᴆ AES  

ῤ ᴆAES
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ᵝ /

  
ΏḠ  Ḡ    

 x

̂EFUSE_AESKEYx̃ 

ӈ 

RoTPK

̂ ῒ

ṿ̃ 

32B 7ôd32 ֽ Ώѿ  
ᵝ ֽ

ROM  

Ḥ ̂ECC Ὲ

RSAῈ ṿ̃ 

ῤ RoTPK

x

̂EFUSE_ROTPKKEYx̃ 

ӈ 

MCU ѿ

ID 
16B 7ôd64 Ҍ Ώ 

ᵝ ₮

Ḡ Ҍ ̆

 

MCU UID 

ῤ ֟ UID

x̂EFUSE_PUIDx̃ 
ӈ 

HUK  16B 7ôd80 Ҍ Ώ 

ᵝ ₮

Ḡ Ҍ ̆

 

ᴆ ѿ ̆ҹ ᶫ 

RoT̂Ḥᴋ ̃Ȃ ῤ

HUK x

̂EFUSE_HUKKEYx̃ 

ӈ 

ӈ

 
32B 7'd96 

ᵝ ֽ

Ώѿ  

ᵝ

₮̆  

ӈ  

ῤ

x

̂EFUSE_USER_DATAx̃ 
ӈ 

̔ 

(1) 7β Ȃ 

(2) ῒ ̆ ғӞ Ώ῀Ȃ 

3.4.3. ᵬ 

ҜҬ ῤ ̆ ᵝ ̆ ҜҬ ṿ ⱴ Ҭ

Ȃ Ҝ ᵬ Ҋ̔ 

1. EFUSE_CS Ҭ RDIFᵝ ̆ Ḡ ₮ ̕ 

2. EFUSE_CS Ҭ EFRWᵝ ̕ 

3. EFUSE_ADDR Ҭ ῀ Ҝ ̕ 

4. EFUSE_CS ҬEFSTRᵝ 1̕ 

5. ᵬ ̆EFUSE_CS Ҭ RDIFᵝ ᵝ̕ 

6. ṿץ ҜṿȂ 

ᵬ ⱳ ̆EFUSE_CS Ҭ RDIFβᴪ ᵝ̆ EFUSE_CSҬ RDIEβ

ᵝ̆ Ҝ └ ᴪ֟ ѿҩ ᵬ Ҭ Ȃ 

3.4.4. Ώ ᵬ 

ҜҬ ῤ Ώ῀̆ Ҝ Ώ ᵬ Ҋ̔ 

1. EFUSE_CS Ҭ PGIFᵝ ̆ Ḡ ₮ ̕ 
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2. EFUSE_CS Ҭ EFRWᵝ 1̕ 

3. EFUSE_ADDR Ҭ ῀ Ώ῀ Ҝ ̕ 

4. ҬΏ῀ ̕ 

5. EFUSE_CS Ҭ EFSTRᵝ 1̕ 

6. Ώ ᵬ ̆EFUSE_CS Ҭ PGIFᵝ ᵝȂ 

Ώ ᵬ ̆EFUSE_CS Ҭ PGIFβᴪ ᵝ̆ EFUSE_CSҬ PGIEβ

ᵝ̆ Ҝ └ ᴪ֟ ѿҩ ᵬ Ҭ Ȃ ̆ Ώ῀

Ҝ ץ ҍ EFUSE_ADDR Ҭ ̆ ↕

EFUSE_CS Ҭ OVBERIF ᵝ̆ᴪ֟ ѿ Ҭ Ȃ 

3.5. EFUSE  

EFUSE ̔0x4002 2800 

3.5.1. └ ̂EFUSE_CS̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

Ḡ  OVBERIC RDIC PGIC Ḡ  OVBERIE RDIE PGIE Ḡ  OVBERIF RDIF PGIF 

 rc_w1 rc_w1 rc_w1  rw rw rw  r r r 

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

Ḡ  EFRW EFSTR 

 rw rw 

 

ᵝ/ᵝ    

31:27 Ḡ  Ḡ ᵝṿȂ 

26 OVBERIC Ҭ ᵝ 

0̔  

1̔ ᵝ 

25 RDIC ᵬ Ҭ ᵝ 

0̔  

1̔ ᵬ Ҭ ᵝ 

24 PGIC Ώ ᵬ Ҭ ᵝ 

0̔  

1̔ Ώ ᵬ Ҭ ᵝ 

23 Ḡ  Ḡ ᵝṿȂ 

22 OVBERIE Ҭ ᶏ ᵝ 
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0̔ Ҭ  

1̔ᶏ Ҭ  

21 RDIE ᵬ Ҭ ᶏ ᵝ 

0̔ ᵬ Ҭ  

1̔ᶏ ᵬ Ҭ  

20 PGIE Ώ ᵬ Ҭ ᶏ ᵝ 

0̔ Ώ ᵬ Ҭ  

1̔ᶏ Ώ ᵬ Ҭ  

19 Ḡ  Ḡ ᵝṿȂ 

18 OVBERIF ᵝ 

0̔  

1̔  

17 RDIF ᵬ ᵝ 

0̔ ᵬ  

1̔ ᵬ  

16 PGIF Ώ ᵬ ᵝ 

0̔Ώ ᵬ  

1̔Ώ ᵬ  

15:2 Ḡ  Ḡ ᵝṿȂ 

1 EFRW Ҝ Ώ ᵬ ᵝ 

0̔ Ҝῤ  

1̔Ώ Ҝῤ  

EFSTRҹ1 ᵝҌ Ώ 

0 EFSTR Ҝ /Ώ ᵬ ᵝ 

ᵝ ᴆ 1̆ ᴆ 0 

0̔  

1̔ /Ώ ᵬ 

3.5.2. ̂EFUSE_ADDR̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  EFSIZE[5:0] Ḡ  EFADDR[6:0] 
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 rw  rw 

 

ᵝ/ᵝ    

31:14 Ḡ  Ḡ ᵝṿȂ 

13:8 EFSIZE[5:0] /Ώ Ҝ  

7 Ḡ  Ḡ ᵝṿȂ 

6:0 EFADDR[6:0] /Ώ Ҝ  

̔ EFUSE_CS Ҭ EFSTRᵝҹ 1 ̆ Ҍ ḱ Ȃ 

3.5.3. └ 0̂ EFUSE_CTL0̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  

SWBOOT

0 

EFBOOT

0 

SWBOOT

1 

EFBOOT

1 

EFBOOT

LK 

EFSB 

 rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:6 Ḡ  Ḡ ᵝṿȂ 

5 SWBOOT0 BOOT0 ₮ ᵝ 

0̔ BOOT0 ᵬҹBOOT0 ₮ 

1̔ EFBOOT0ᵝᵬҹBOOT0 ₮ 

4 EFBOOT0 ҜBOOT0ᵝ 

0̔Efuse_boot0 = 0 

1̔Efuse_boot0 = 1 

3 SWBOOT1 BOOT1 ₮ ᵝ 

0̔ BOOT1 ᵬҹBOOT1 ₮ 

1̔ EFBOOT1ᵝᵬҹBOOT1 ₮ 

2 EFBOOT1 ҜBOOT1ᵝ 

0̔Efuse_boot1 = 0 

1̔Efuse_boot1 = 1 

1 EFBOOTLK EFUSE_CTL0 bits[5:2] ᵝ 

0̔ ץ EFUSE_CTL0 Ҭ bits[5:2] Ώ 
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1̔ EFUSE_CTL0 bits[5:2]̆ ֓ᵝҌ ץ Ώ 

0 EFSB ׆secure boot ꜚ 

ᵝ ҍbits[5:1] ‗ ꜚ  

0̔ҺFlash ꜚ 

1̔ ῃ ꜚ 

3.5.4. └ 1̂ EFUSE_CTL1̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  VFCERT VFIMG Ḡ  ROTLK NDBG Ḡ  

 rw rw  rw rw  

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7 VFCERT ᴆ ӥ 

0̔ ᴆ ӥ ⱳ  

1̔ᶏ ᴆ ӥ ⱳ  

6 VFIMG ᴆ Ἕ 

0̔ ᴆ Ἕ ⱳ  

1̔ᶏ ᴆ Ἕ ⱳ  

5:3 Ḡ  Ḡ ᵝṿȂ 

2 ROTLK EFUSE_ROTPKKEY ᵝ 

0̔EFUSE_ROTPKKEY ̆ ῤ ΏȂ 

1̔ EFUSE_ROTPKKEY ̆ ῤ Ҍ ΏȂ 

1 NDBG ᵝ 

0̔Ҍᾛ  

1̔ᾛ  

0 Ḡ  Ḡ ᵝṿȂ 

3.5.5. ῃḠ └ ̂EFUSE_FPCTL̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 00X0 
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̂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  FP[2:0] 

 rw 

 

ᵝ/ᵝ    

31:3 Ḡ  Ḡ ᵝṿȂ 

2:0 FP[2:0] ҜҬ ῃḠ ṿ  

Bit2̔0~32KΏḠ   

Bit1̔Ḡ  

Bit0̔ ῃḠ 1   

3.5.6. └ ̂EFUSE_USERCTL̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0006 

̂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  UDLK AESEN Ḡ  EFOPLK Ḡ  

LOGUAR

T 

SBCLK 

 rw rw  rw  rw rw 

 

ᵝ/ᵝ    

31:7 Ḡ  Ḡ ᵝṿȂ 

6 UDLK EFUSE_USER_DATA ᵝ 

0̔ EFUSE_USER_DATA ̆ ῤ ΏȂ 

1̔ EFUSE_USER_DATA ̆ ῤ Ҍ ΏȂ 

5 AESEN EFUSE_AESKEY AESⱴ ⱳ ᶏ ᵝ 

0̔ AESⱴ ⱳ ғ EFUSE_AESKEY ̆ ῤ ΏȂ 

1̔ᶏ AESⱴ ⱳ EFUSE_AESKEY ̆ ῤ Ҍ ΏȂ 

4 Ḡ  Ḡ ᵝṿȂ 

3 EFOPLK EFUSE_FPCTL EFUSE_USERCTL ᵝ 

0̔ EFUSE_FPCTL EFUSE_USERCTL ̆ ῤ ΏȂ 
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1̔ EFUSE_FPCTL EFUSE_USERCTL ̆ ῤ Ҍ ΏȂ 

2 Ḡ  Ḡ ᵝṿȂ 

1 LOGUART ῃBoot Log ₮UART  

0̔UART2̂PA6/PA7̃ 

1̔UART1̂PA4/PA5̃ 

0 SBCLK ῃBoot  

0̔IRC16M 

1̔ HXTAL 

3.5.7. Ḡ x̂ EFUSE_RESx̃̂ x = 0é2̃ 

Ẓ ̔0x18 + 0x4 * x 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

RES[31:16] 

rw 

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

RES[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 RES[7:0] ҜḠ ῤ  

3.5.8. ᴆAES x̂ EFUSE_AESKEYx̃̂ x = 0é3̃ 

Ẓ ̔0x24 + 0x4 * x 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

AESKEY[31:16] 

rw 

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

AESKEY[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 AESKEY[31:0] ҜҬAES ṿ 
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3.5.9. RoTPK x̂ EFUSE_ROTPKKEYx̃̂ x = 0é7̃ 

Ẓ ̔0x34 + 0x4 * x 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

RKEY[31:16] 

rw 

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

RKEY[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 RKEY[31:0] ҜҬRoTP ῒHASH ṿ 

3.5.10. ֟ UID x̂ EFUSE_PUIDx̃̂ x = 0é3̃ 

Ẓ ̔0x54 + 0x4 * x 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

UID[31:16] 

r 

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

UID[15:0] 

r 

 

ᵝ/ᵝ    

31:0 UID[31:0] ҜҬMCU UIDṿ 

3.5.11. HUK x̂ EFUSE_HUKKEYx̃̂ x = 0é3̃ 

Ẓ ̔0x64 + 0x4 * x 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

HKEY[31:16] 

r 

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

HKEY[15:0] 

r 
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ᵝ/ᵝ    

31:0 HKEY[31:0] ҜҬHUK ṿ 

3.5.12. x̂ EFUSE_USER_DATAx̃̂ x = 0é7̃ 

Ẓ ̔0x74 + 0x4 * x 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

USERDATA[31:16] 

rw 

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

USERDATA[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 USERDATA[31:0] ҜҬUSER_DATA ṿ 

3.5.13. ꜚ ̂EFUSE_BOOTADDR̃ 

Ẓ ̔0x124 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

BOOTADDR [31:16] 

r 

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

BOOTADDR[15:0] 

r 

 

ᵝ/ᵝ    

31:0 BOOTADDR[31:0] ׆ ꜚ 
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4. ᾝ̂PMŨ 

 ׃ .4.1

ⱳ GD32VW55x↓֟ ӊѿȂ ᾝ ᶫԅΈ ̆

̆ ̆ S̆RAM W̆i-Fi BLE Ȃ

֓ ⁞ ̆ғᶏ ץ CPU ȁ ⱳ ԑ‖

Ҭ ᶃ Ȃ 4-1. ̆GD32VW55x↓ ҈ҩ ̆

VDD / VDDA ̆1.1V ᴍ ȂVDD / VDDA ᶫ Ȃ VDD / VDDA Ҭ ῀ԅѿ

ҩLDŎ ҹ1.1Vʟ Ȃ ᴍ VDD ᶫ Ȃ 

4.2. Һ  

Â ңҩ ̔ ᴍ ȁVDD / VDDA 1.1V ̕ 

Â Έ ̔ ȁ ̆ ̆SRAM ̆Wi-Fi

BLE ̕ 

Â ῤ ̂LDÕҹ1.1V ᶫ1.1V ̕ 

Â ᶫᵞ ̂LVD̃̆ VDD ᵞԍ ṿ ₮Ҭ Ԋᴆ̕ 

Â LDO ₮ ԍ ̕ 

Â ᵞ ꜚ ԍ ῀ Ҋ ᵞⱳ ̕ 

Â ץ῏ SRAM0/SRAM1/SRAM2/SRAM3 ץ ̕ 

Â ץ῏ WiFi_off ̕ 

Â ץ῏ BLE_off Ȃ 
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4.3. ⱳ  

4-1. ᶫԅPMU ῏ ῤ Ȃ 

4-1.  

PMU

CTL

FWDGT

IRC32K

LDO

WKUPF

IRC16M

POR/PDR

ADC

NRST

PA0

PC13

PC5

PB5

PB15

VDD Domain

WKUPx

VDD

SLEEPDEEP

1.1V

LVD̔ᵞ LDO̔

POR̔҉ ᵝ PDR̔ ᵝ

WKUPN

LVD

VDDA

VDDA Domain

PAD

WKUPR

RF

Backup Domain

LXTAL BPOR

RTC BKP PAD

VBAK

BPOR̔VBAK҉ ᵝ

AVDD33 PLLs

HXTAL

AHB IPs

1.1V Domain

APB IPs

RISC-V

WiFi_OFF Power Domain

SRAM0

CORE_MEM0 

Power Domain

BLE

BLE_OFF Power Domain

WiFi

SRAM1

CORE_MEM1 

Power Domain

SRAM2

CORE_MEM2 

Power Domain

SRAM3

CORE_MEM3 

Power Domain

 

4.3.1. ᴍ  

ᴍ VDDᶫ ̆ VBAKҹ ᴍ ᶫ ̆ ᴍ RTĈ ȁ̃LXTAL̂ᵞ

ᵣ ȁ̃BPOR̂ ᴍ ҉ ᵝ̃̆ ץ PC13PC15̓̀3ҩPADȂ 

ᴍ ᵝ ᴍ ҉ ᵝ ᴍ ᴆ ᵝȂ VBAK ῃ҉ ╠̆BPOR Ḥ

└ ԍ ᵝ Ȃ ᴆ ץ RCU_BDCTL BKPRSTᵝ

ᴍ ᴆ ᵝȂ 

RTC ץ ᵞ ῤ RC ̂IRC32K̃ ᵞ ᵣ ̂LXTAL̃̆

ᵣ ̂HXTAL̃ 1-32№ Ȃ WFI / WFEפ ῀ ӊ╠̆
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RISC-V 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 

̔ ԍ PC13 PC15 ֽ ̆ PC13 PC15 GPIO ₮

̆ῒ ᵬ Ҍ 2MHz( ҹ 30pF)Ȃ 

4.3.2. VDD / VDDA  

VDD / VDDA VDD VDDA ң №Ȃ 

VDD HXTAL̂ ᵣ ȁ̃LDÔ ȁ̃POR / PDR̂҉ /

ᵝ ȁ̃FWDGT̂ ̃ PAD Ȃ 

VDDA ADĈAD ȁ̃IRC16M̂ῤ 16M RC ȁ̃IRC32K̂ῤ 32KHz RC

ȁ̃PLLŝ ̃ LVD̂ᵞ ̃ Ȃ 

VDD  

ҹ 1.1Vʟ LDÔ ̃̆ ῒ ᵝ Ḡ ᶏ Ȃ ץ ҹ҈ Ҍ ᵬ

̔ ̂ῃᶫ ȁ̃ ̂ῃᶫ ᵞⱳ ̃ ̂῏

Ȃ̃ 

POR / PDR̂҉ / ᵝ̃ VDD / VDDA ᵞԍ ṿ ֟ ᵝḤ

ᵝ ᴍ ӊ ҩ Ȃ 4-2. ҉ / ᵝ ԅᶫ ᵝḤ

ӊ ῏ ȂVPOR ҉ ᵝ ṿ ̆ῖ ṿ GD32VW55x datasheetV̆PDR

ᵝ ṿ ̆ῖ ṿ GD32VW55x datasheetȂ Vhyst ṿ

GD32VW55x datasheetȂ 
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4-2. ҉ / ᵝ  

VDD/VDDA

VPOR

tRSTTEMPO

2ms

ᵝ (ᵞ )

t

VPDR

Vhyst

 

VDDA  

LVD ⱳ VDD ᶫ ᵞԍᵞ ṿ̆ ṿ └

(PMU_CTL0)Ҭ LVDT[2:0]ᵝ ȂLVD LVDENβ ᶏ ̆ᵝԍ

(PMU_CS0)Ҭ LVDFβ ᵞ Ԋᴆ ₮ ̆ Ԋᴆ EXTI 16 ̆

ץ EXTI 16 ֟ Ҭ Ȃ 4-3. LVD ṿ ԅ VDD / VDDAᶫ

LVD₮Ḥ ῏ Ȃ̂ LVDҬ Ḥ ᶭ ԍEXTI16 ҉ Ҋ Ȃ̃

Vhystṿ GD32VW55x datasheetȂ 

4-3. LVDṿ  

VDD

LVD ₮

t

LVD ṿ

Vhyst

 

ѿ ̆ VDDᶫ ̆ VDDAᶫ Ȃҹԅ ADC

̆ҹ VDDA ᶫ ᶏ ⌠ Ȃҹ ᾧ ̆VDDA

VDD̆ VSSA VSSȂ ↕̆ VDD VDDAҌ ѿҩ ᶫ
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̆ ҉ Ҭ VDDҍ VDDA ṿҌ 0.3VȂ 

4.3.3. 1.1V  

Һ ⱳ RISC-Vῤ ȁAHB / APB ȁ ᴍ VDD / VDDA APB ȁ

SRAM_OFFȁBLE_OFFWi-Fi_OFFȂ 1.1V ҉ ̆POR 1.1V

Ҭ֟ ѿҩ ᵝ ↓̆ ᵝ ̆ ῀ ̆ ᾢ ῏ └ᵝ̆ӊ

ѿ WFI WFE ̆פ Ḃ ῀ Ȃ῏ԍ ῤ ̆ Ҋץ

ԇץ Ȃ 

WiFi_OFF  

WiFi ΎȂWiFi_OFFῖ ᵬ ҹ̔ 

1. ̆WiFi_OFF Ȃ 

2. / / ̆WiFi_OFF ץ ҹ҉ Ȃ 

3. / / ̆WiFi_OFF ץ ҹ ̂ Ȃ̃ 

CORE_MEM0/1/2/3  

GD32VW55xҬ̆CORE_MEM0/1/2/3№≢ ԍ48KB SRAM0̂SRAM0╠16KB

̃/64KB SRAM1/64KB SRAM2/128KB SRAM3└Ȃ / /

̆SRAMsץ Ȃῖ ᵬ ҹ̔ 

1. ̆CORE_MEM0/1/2/3Ȃ 

2. / / ̆CORE_MEM0/1/2/3ץ ҹ҉ ̂

Ȃ̃ 

3. / / ̆CORE_MEM0/1/2/3ץ ҹ Ȃ 

BLE_OFF  

BLE_OFF ῖ ᵬ ҹ̔ 

1. ̆BLE_OFF Ȃ 

2. / / ̆BLE_OFF ץ ҹ҉ Ȃ 

3. / / ̆BLE_OFF ץ ҹ ̂ Ȃ̃ 

4.3.4.  

ᵝ ᵝ ĞD32VW55xԍῃⱳ ғ ῃ ԍᶫ Ȃ ᵞ

ⱳ ̔⁞ ̂HCLK̆PCLK1̆PCLK2̆̓͂̃ ᶏ

PMU_CTL0 LDOVS LDO ₮ ȂLDOVS PLL̓͂ ’Ҋ ץ

Ȃ Έ̆ ץ ᵞ ⱳ ̆ ױ ȁ ̆ ̆

SRAM ̆BLE Wi-Fi Ȃ 
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ҍRISC-V SLEEPING Ȃ Ҋֽ̆ ῏ RISC-V Ȃ

῀ ̆ RISC-V └ Ҭ CSR_SLEEPVALUEᵝ̆ ѿ

WFI WFE פ Ȃ WFIפ ῀ ̆ᴋᵥҬ ץ

Ȃ WFE פ ῀ ̆ᴋᵥ Ԋᴆ ץ Ȃ ԍ

῀ ₮Ҭ ҉ ̆ Ȃ 

 

ҍRISC-V SLEEPDEEP Ȃ Ҋ̆1.1VҬ

ῃ ῏ ̆IRC16MȁHXTALPLLsӞῃ ȂSRAM0/1/2/3Ҭ ῤ

Ḡ Ȃ PMU_CTL0 LDOLPβ ̆ └LDO ᵬ ᵞⱳ

Ȃ ῀ ӊ╠ ᾢ̆ RISC-V └ CSR_SLEEPVALUEᵝ 1̆ Ῥ

PMU_CTL0 STBMODβ̆ WFIWFE פ ῀ Ȃ

WFIפ ῀ ᴋ̆ᵥ EXTIҬ ץ ׆

Ҭ Ȃ WFE פ ῀ ̆ᴋᵥ EXTIԊᴆ ץ ׆

Ҭ Ȃ↨ ₮ ĬRC16MҬᵬҹ Ȃ ̆ LDO

ᵬ ᵞⱳ ̆ Ӈ Ȃ 

Ҋ̆ PMU_CTL0 LDEN[1:0]̆LDNP̆LDLP̆LDOLPβ

ץ ῀ᵞ ꜚ Ȃᵞ ꜚ ΐ ᵞ ꜚ ⱬ̆ᵞⱳ ᵬ ᵞȂ 

ꜚ& ⱳ ̔ PMU_CTL0 LDEN[1:0]ᵝ ҹ 00̆ ᵬ

ꜚ ҊȂ PMU_CTL0 LDOLP0 ץ ₮ᵞⱳ Ȃ 

ꜚ&γ ⱳ ̔ PMU_CTL0 LDEN[1:0]ᵝ ҹ 00̆ ᵬ

ꜚ ҊȂ PMU_CTL0 LDOLP1 ץ ῀ᵞⱳ Ȃ 

ᵞ ꜚ& ⱳ ̔ PMU_CTL0 LDEN[1:0]ҹ0b11̆LDNP1 ץ ῀

ᵞ ꜚ Ȃ PMU_CTL0 LDOLP0 ᶏLDOץ ԍ ⱳ

Ȃ 

ᵞ ꜚ&γ ⱳ ̔ PMU_CTL0 LDEN[1:0]ҹ 0b11̆LDLP1 ץ ῀

ᵞ ꜚ Ȃ PMU_CTL0 LDOLP1 ᶏLDOץ ԍᵞⱳ Ȃ 

ᵞ ꜚ̔ PMU_CTL0 LDEN[1:0]ҹ00̆ Ҍᴪ ᵞ ꜚ

Ȃ 

̔ҹԅ ≠ ῀ ̆ EXTI҉ ̂ EXTI_PD Ҭ̃

῏ ᵝ ᵝ̆ 6-2. EXTI Ȃ ↕̆

῀ Ҋ Ȃ 

 

ԍRISC-V SLEEPDEEP Ȃ Ҋ̆ ҩ1.1Vῃ Ả

ᶫ ̆ LDO IRC16MȁHXTALPLLӞᴪ ῏ Ȃ ῀ ╠̆ᾢ RISC-

V └ CSR_SLEEPVALUEᵝ 1̆ Ῥ PMU_CTL0 STBMODβ
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1̆ Ῥ PMU_CS0 WUFβ ̆ WFI WFE ̆פ ῀ ̆

PMU_CS0 STBFβ MCU ῀ Ȃ ҩ ̆

NRST ᵝ R̆TC / /᷅῀/ꜚ Ԋᴆ F̆WDGTᵝ W̆KUP

҉ Ȃ ץ ⌠ ᵞ ⱳ ̆ᵖ Ȃ ̆ѿ ῀ ̆

SRAM0/SRAM1/SRAM2/SRAM3 1.1V ῤ ᴪҡ Ȃ ₮ ̆

ᴪ ҉ ᵝ̆ ᵝӊ RISC-V 0x00000000׆ ףפ Ȃ 

SRAM  

SRAM0/SRAM1/SRAM2/SRAM3 Ҭ ѿҩ ̆ ᵝ PMU_CTL1 Ҭ

SRAMxPSLEEP̂x = 0/1/2/3̃ᵝ̆↕ SRAMx̂x = 0/1/2/3̃ ῀ ̂

₃ҩ PCLK ̆SRAM ῃ ̆ ῀ SRAM ̃Ȃ 

ᵝ PMU_CTL1 Ҭ SRAMxPWAKÊ x = 0/1/2/3̃β ↕̆ SRAMx̂ x = 0/1/2/3̃

҉ Ȃ 

/ / ̆SRAMx̂x = 0/1/2/3̃ ץ ҹ҉ Ȃ 

̆SRAMx̂x = 0/1/2/3̃ Ȃ 

BLE  

BLE῀BLE ̆BLE_OFF Ȃ 

₮BLE ̆BLEԍ ᵬ ̆ BLE ҉ Ȃ 

Wi-Fi  

῀Wi-Fi ץ ᴆ ᵝWPEN WPSLEEPᵝ̆ ᴆ ̂ WPENҹ

1 ̆ Wi-Fiᴆ sleep_wlḤ ꜚ Ȃ̃ ₮ Wi-Fi ץ ᴆ WPENβ ̆

WPENβ ҹ 1 ᵝ WPWAKĔ ᴆ ̂ WPENҹ 1 ̆ Wi-Fiᴆ

wake_wlḤ ꜚ Ȃ̃ 

Wi-Fi῀Wi-Fi ̆Wi-Fi_OFF Ȃ 

₮Wi-Fi ̆Wi-Fiԍ ᵬ ̆ Wi-Fi ҉ Ȃ 

RF Ҋ 4-4. RF Ȃ 
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4-4. RF 

T1

T2

T3

T4

T5

T6

T7

t0 t1

WIFI RF ON

HXTALPU

HXTALREADY

BGPU

PLLDIGPU

LDOCLKPU

LDOANAPU

RFPLLPU
 

HXTALPŬHXTALREADYPLLDIGPUḤ RCU_CTL ᵝȂBGPŬ 

LDOCLKPŬLDOANAPURFPLLPURCU_CFG1 ᵝȂ 

PLLDIGPUҹ 1 ̆RCU_PLLCFGҬ PLLDIGSEL[1:0]ᵝṿҌ ̆ ғ

RCU_CTL PLLDIGENᵝ Ҍ ҉ Ȃ 

Â RFSWENβҹ 0̆ ᴆ RF ̔ 

ᴆ ᵝWPSLEEPᵝ Wi-Fiᴆsleep_wlḤ ̆RFPLL / XTAL / BG / RF ANA

4-1. RF Ҭ Ҭ ṿ 4-4. RF ꜚ῏ ̕ 

ᴆ ᵝWPWAKEβ Wi-Fiᴆwake_wlḤ ̆RFPLL / XTAL / BG / RF ANA

4-1. RF Ҭ Ҭ ṿ 4-4. RF ꜚ Ȃ 

Â RFSWENβҹ 1̆ ᴆ RF ̔ 

RFPLL / XTAL / BG / RF ANAᴆ RCU ᵝ ῏ ̂

4-4. RF ̆Ҍ ↕Ḡ ҹӊ╠ Ȃ̃ 

t1 = t0 + T1                                    ̂5-1̃  

4-1. RFҬ  

   

T1 

HXTAL ̔1msȂ 

ᶫ ̂HXTAL ̃̔ 1usȂ̂ ᶫ

̃ 

HXTAL  

T2 1us - 10us̆ = 1us BandGapꜚ  

T3 1us - 

T4 1us ҉  

T5 1us ҉  

T6 1us - 
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T7 1us 
HXTAL ῏ ₮

 

HXTAL ԍ ₮ ̆ RCU_CTL Ҭ HXTALREADY HXTALENᵝ

ҹ 1 ̆ ₮ ѿҩ HXTAL ῤ Ȃ 

4-2.  

    SRAM  BLE  Wi-Fi  

 
ֽ῏ CPU

 

1ȁ῏ 1.1V

 

2ȁ῏ IRC16Mȁ

HXTAL PLL 

1ȁ῏ 1.1V

ᶫ  

2ȁ῏ IRC16Mȁ

HXTAL PLL 

SRAM0/SRAM1/S

RAM2/SRAM3Ҭ

ѿҩ  

BLE_OFF  
Wi-Fi_OFF

 

LDO

 

̂ ⱳ

̃ 

̂ ⱳ

ᵞⱳ ̆

ꜚ ᵞ ꜚ

̃ 

῏  

̂ ⱳ

ᵞⱳ

̆ ꜚ

ᵞ ꜚ ̃ 

̂ ⱳ

ᵞⱳ

̆ ꜚ

ᵞ ꜚ ̃ 

̂ ⱳ

ᵞⱳ ̆

ꜚ ᵞ ꜚ

̃ 

 
SLEEPDEEP 

= 0 

SLEEPDEEP = 1 

STBMOD = 0 

SLEEPDEEP = 1 

STBMOD = 1, 

WURST = 1 

SRAMxPSLEEP = 

1̂x = 0/1/2/3̃ 
BLEPSLEEP = 1 

1ȁ WPEN = 1

̆ 

WPSLEEP = 1 

2ȁ WPEN = 

1 ̆Wi-Fiᴆ

sleep_wlḤ  

῀

 פ
WFI WFE WFI WFE WFI WFE - - - 

 

WFI

῀̆↕ᴋᵥҬ

̕ 

WFE

῀̆↕ᴋᵥԊ

ᴆ̂

SEVONPEND 

= 1 Ҭ ̃

 

WFI ῀̆

EXTI ᴋᵥҬ

̕

WFE ῀̆

EXTI ᴋᵥԊᴆ

̂ SEVONPEND 

= 1 Ҭ ̃

 

1ȁNRST  

2ȁWKUP  

3ȁFWDGT ᵝ 

4ȁRTC 

SRAMxPWAKE = 

1̂ x = 0/1/2/3̃ 
BLEPWAKE = 1 

1ȁ WPEN = 1

̆ ᵝWPWAKE 

= 1 

2ȁ WPEN = 

0 

3ȁ WPEN = 

1 ̆Wi-Fiᴆ

wake_wlḤ  

 
 

IRC16M  

LDO ԍᵞⱳ

̆ ⱴ

LDO  

҉ ↓ 100ns 520ns 2100ns 
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4.4. PMU  

PMU ̔0x4000 7000 

4.4.1. └ 0̂ PMU_CTL0̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000̂׆ ᵝ̃ 

ץ ̂16β ̃ ̂32β ̃ Ȃ 

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

Ḡ  LDEN[1:0] Ḡ  

 rw  

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

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

 rw rw  rw rw rw rc_w1 rc_w1 rw rw 

 

ᵝ/ᵝ    

31:20 Ḡ  Ḡ ᵝṿȂ 

19:18 LDEN[1:0] Ҋ̆ᵞ ꜚ ᶏ  

00̔ Ҋ̆ ᵞ ꜚ  

01̔Ḡ  

10̔Ḡ  

11̔ Ҋ̆ᶏ ᵞ ꜚ  

17:12 Ḡ  Ḡ ᵝṿȂ 

11 LDNP ᶏ ⱳ LDO ̆ ᵬ ᵞ ꜚ  

0̔ᶏ ⱳ LDO ̆ ᵬ ꜚ  

1̔ᶏ ⱳ LDOғ LDENҹ 11 ̆ᵞ ꜚ ᶏ  

10 LDLP ᶏ ᵞⱳ LDO ̆ ᵬ ᵞ ꜚ  

0̔ᶏ ᵞⱳ LDO ̆ ᵬ ꜚ  

1̔ᶏ ᵞⱳ LDOғ LDENҹ 11 ̆ᵞ ꜚ ᶏ  

9 Ḡ  Ḡ ᵝṿȂ 

8 BKPWEN ᴍ Ώᶏ  

0̔ ט ᴍ Ώ  

1̔ᾛ ᴍ Ώ  

ᵝӊ ̆ᴋᵥ ᴍ Ώ Ȃ ᴍ ẠΏ

̆ ᾢ ᵝ 1Ȃ 

7:5 LVDT[2:0] ᵞ ṿ 

000̔2.1V 

001̔2.3V 
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010̔2.4V 

011̔2.6V 

100̔2.7V 

101̔2.9V 

110̔3.0V 

111̔3.1V 

4 LVDEN ᵞ ᶏ  

0̔῏ ᵞ  

1̔ ᵞ  

̔ SYSCFG_CFG1 LVD_LOCKᵝ 1 L̆VDEN LVDT[2:0]

ֽ Ȃ 

3 STBRST ᵝ 

0̔  

1̔ ᵝ  

ᵝ̆ 0 

2 WURST ᵝ 

0̔  

1̔ ᵝ  

ᵝ̆ 0 

1 STBMOD  

0̔ RISC-V ῀ SLEEPDEEP ̆ ῀  

1̔ RISC-V ῀ SLEEPDEEP ̆ ῀  

0 LDOLP LDOᵞⱳ  

0̔ ῀ ̆LDOׅ ᵬ 

1̔ ῀ ̆LDO ῀ᵞⱳ  

4.4.2. └ 0̂ PMU_CS0̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000̂׆ Ҍ ᵝ̃ 

ץ ̂16β ̃ ̂32β ̃ Ȃ 

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

Ḡ  LDRF[1:0] Ḡ  

 rc_w1  

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

Ḡ  

LDOVSR

F 

Ḡ  WUPEN3 WUPEN2 WUPEN1 WUPEN0 Ḡ  LVDF STBF WUF 

 r  rw rw rw rw  r r r 

 

ᵝ/ᵝ    
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31:20 Ḡ  Ḡ ᵝṿȂ 

19:18 LDRF[1:0] ᵞ ꜚ  

Ҋ̆ғ LDO ԍᵞ ꜚ ̆ ֓ᵝ ᴆ Ȃ ᴆ ֓ᵝΏ

11 ץ 0Ȃ 

00̔ Ҋ̆ ꜚ  

01̔Ḡ  

10̔Ḡ  

11̔ Ҋ̆ᵞ ꜚ  

17:15 Ḡ  Ḡ ᵝṿȂ 

14 LDOVSRF LDO  

0̔LDO  

1̔LDO  

13:12 Ḡ  Ḡ ᵝṿȂ 

11 WUPEN3 WKUP 3̂PA12̃ ᶏ  

0̔῏ WKUP 3 ⱳ  

1̔ WKUP 3 ⱳ  

WUPEN3 ῀ ӊ╠ 1̆WKUP 3 ҉ ᴪ ׆

Ȃ ԍWKUP 3ҹ W̆KUP 3ῤ ҹ ῀Ҋ

Ȃ ῀ ҹ Ṝ ᵝ └ᵝ̆ ᴪ ѿҩ ԊᴆȂ  

10 WUPEN2 WKUP 2̂PA7̃ ᶏ  

0̔῏ WKUP 2 ⱳ  

1̔ WKUP 2 ⱳ  

WUPEN2 ῀ ӊ╠ 1̆WKUP 2 ҉ ᴪ ׆

Ȃ ԍWKUP 2ҹ W̆KUP 2ῤ ҹ ῀Ҋ

Ȃ ῀ ҹ Ṝ ᵝ └ᵝ̆ ᴪ ѿҩ ԊᴆȂ  

9 WUPEN1 WKUP 1̂PA15̃ ᶏ  

0̔῏ WKUP 1 ⱳ  

1̔ WKUP 1 ⱳ  

WUPEN1 ῀ ӊ╠ 1̆WKUP 1 ҉ ᴪ ׆

Ȃ ԍWKUP 1ҹ W̆KUP 1ῤ ҹ ῀Ҋ

Ȃ ῀ ҹ Ṝ ᵝ └ᵝ̆ 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 ῀ ҹ Ṝ ᵝ └ᵝ̆ ᴪ ѿҩ ԊᴆȂ 

7:3 Ḡ  Ḡ ᵝṿȂ 
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2 LVDF ᵞ  

0̔ᵞ Ԋᴆ ₮ ̂VDD ԍ LVD ṿ̃ 

1̔ᵞ Ԋᴆ₮ ̂VDD ԍ ᵞԍ LVD ṿ̃ 

̔LVDⱳ Ȃ 

1 STBF  

0̔ ῀  

1̔ ῀  

ᵝ POR / PDR ᵝPMU_CTL0 STBRSTβ Ȃ 

0 WUF  

0̔ ⌠ Ԋᴆ 

1̔ ⌠ WKUP RTC Ԋᴆ RTC Ԋᴆ̆᷅῀Ԋᴆ̆ Ԋᴆ

ꜚ Ԋᴆ 

ᵝ POR / PDR PMU_CTL0 WURSTβ Ȃ 

4.4.3. └ 1̂ PMU_CTL1̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0024 0002̂׆ ᵝ̃ 

ץ ̂16β ̃ ̂32β ̃ Ȃ 

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

Ḡ  

BLE_WA

KEUP_R

EQ 

BLEPWA

KE 

BLEPSLE

EP 

Ḡ  

BLE_SRA

M_RET 

SRAM0P

WAKE 

SRAM0P

SLEEP 

WIFI_SR

AM_RET 

WIFI_LP

DS_ON 

RETDIS 

 rw rw rw  rw rw rw rw rw rw 

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

Ḡ  

SRAM3P

WAKE 

SRAM3P

SLEEP 

Ḡ  

SRAM2P

WAKE 

SRAM2P

SLEEP 

Ḡ  

SRAM1P

WAKE 

SRAM1P

SLEEP 

Ḡ  

WPWAK

E 

WPSLEE

P 

WPEN Ḡ  

 rw rw  rw rw   rw rw  rw rw rw  

 

ᵝ/ᵝ    

31:26 Ḡ  Ḡ ᵝṿȂ 

25 BLE_WAKEUP_REQ BLE  

ᵝṿҹ0Ȃ 

24 BLEPWAKE ᴆ ᵝ ᵝ BLEȂ ᴆ ᵝȂ 

23 BLEPSLEEP ᴆ ᵝ ᵝBLE ῀ Ȃ ᴆ ᵝȂ 

22 Ḡ  Ḡ ᵝṿȂ 

21 BLE_SRAM_RET BLE ̆BLE SRAM͂Ḡ Ȃ 

0̔ Ḡ  
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1̔ ᶏ Ḡ  

20 SRAM0PWAKE ᴆ ᵝ ᵝ SRAM0Ȃ ᴆ ᵝȂ 

19 SRAM0PSLEEP ᴆ ᵝ ᵝSRAM0 ῀ Ȃ ᴆ ᵝȂ 

18 WIFI_SRAM_RET Wi-Fi ̆Wi-Fi SRAM͂Ḡ Ȃ 

0̔ Ḡ  

1̔ ᶏ Ḡ  

17 WIFI_LPDS_ON Wi-Fiꜚᵞⱳ  

0̔ ₮Wi-Fiꜚᵞⱳ  

1̔ ꜚWi-Fiꜚᵞⱳ  

16 RETDIS Wi-Fi Ḡ  

0̔ ᶏ Ḡ  

1̔ Ḡ  

15 Ḡ  Ḡ ᵝṿȂ 

14 SRAM3PWAKE ᴆ ᵝ ᵝ SRAM3Ȃ ᴆ ᵝȂ 

13 SRAM3PSLEEP ᴆ ᵝ ᵝSRAM3 ῀ Ȃ ᴆ ᵝȂ 

12:11 Ḡ  Ḡ ᵝṿȂ 

10 SRAM2PWAKE ᴆ ᵝ ᵝ SRAM2Ȃ ᴆ ᵝȂ 

9 SRAM2PSLEEP ᴆ ᵝ ᵝSRAM2 ῀ Ȃ ᴆ ᵝȂ 

8:7 Ḡ  Ḡ ᵝṿȂ 

6 SRAM1PWAKE ᴆ ᵝ ᵝ SRAM1Ȃ ᴆ ᵝȂ 

5 SRAM1PSLEEP ᴆ ᵝ ᵝSRAM1 ῀ Ȃ ᴆ ᵝȂ 

4 Ḡ  Ḡ ᵝṿȂ 

3 WPWAKE Wi-Fi  

ֽ WPENβҹ1 ̆ ᴆ ᵝ ᵝ Wi-FiȂӞ WPENβ̂1׆

ҹ 0̃ Wi-FiȂ ᴆ ᵝȂ 

2 WPSLEEP ֽ WPENβҹ1 ̆ ᴆ ᵝ ᵝ ῀Wi-Fi Ȃ ᴆ ᵝȂ 

1 WPEN Wi-Fi ᶏ ̂ ᵝṿ̔1̃̂ ῏ ᵝ Wi-Fi ῃ ᵝ̃ 

0̔ Wi-Fi_OFF ҉ Ȃ Wi-Fi_OFF ԍ ̆ ᵝ ץ

Wi-Fî IRC16M ԍ Ȃ̃ 

1̔ Wi-Fi ̆Wi-Fi_OFF ̕ Wi-Fi ̆Wi-Fi_OFF

҉ ̂ ᵝҹ1 ̆Wi-Fi ᴆ ᴆ ҉Ҋ Ȃ̃ 

0 Ḡ  Ḡ ᵝṿȂ 
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4.4.4. └ 1̂ PMU_CS1̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x8000 0010 

ץ ̂16β ̃ ̂32β ̃ Ȃ 

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

Ḡ  

BLEPS_A

CTIVE 

BLEPS_S

LEEP 

 r r 

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

Ḡ  

SRAM3P

S_ACTIV

E 

SRAM3P

S_SLEEP 

Ḡ  

SRAM2P

S_ACTIV

E 

SRAM2P

S_SLEEP 

SRAM0P

S_ACTIV

E 

SRAM0P

S_SLEEP 

SRAM1P

S_ACTIV

E 

SRAM1P

S_SLEEP 

BLE_PO

WER_ST

ATEUS 

WPS_AC

TIVE 

WPS_SL

EEP 

Ḡ  

 r r  r r r r r r r r r  

 

ᵝ/ᵝ    

31:18 Ḡ  Ḡ ᵝṿȂ 

17 BLEPS_ACTIVE BLEԍ Ȃ Ȃ 

16 BLEPS_SLEEP BLEԍ Ȃ Ȃ 

15 Ḡ  Ḡ ᵝṿȂ 

14 SRAM3PS_ACTIVE SRAM3ԍ Ȃ Ȃ 

13 SRAM3PS_SLEEP SRAM3ԍ Ȃ Ȃ 

12:11 Ḡ  Ḡ ᵝṿȂ 

10 SRAM2PS_ACTIVE SRAM2ԍ Ȃ Ȃ 

9 SRAM2PS_SLEEP SRAM2ԍ Ȃ Ȃ 

8 SRAM0PS_ACTIVE SRAM0ԍ Ȃ Ȃ 

7 SRAM0PS_SLEEP SRAM0ԍ Ȃ Ȃ 

6 SRAM1PS_ACTIVE SRAM1ԍ Ȃ Ȃ 

5 SRAM1PS_SLEEP SRAM1ԍ Ȃ Ȃ 

4 BLE_POWER_STAT BLE҉  

0̔ BLEץ ῀SLEEP 

1̔ BLEץ  

3 WPS_ACTIVE Wi-Fiԍ Ȃ Ȃ 

2 WPS_SLEEP Wi-Fiԍ Ȃ Ȃ 
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1:0 Ḡ  Ḡ ᵝṿȂ 

4.4.5. 0̂ PMU_PAR0̃ 

Ẓ ̔0x10 

ᵝṿ̔0x000A 2000 

ץ ̂16β ̃ ̂32β ̃ Ȃ 

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

TWKEN Ḡ  TSW_IRCCNT[4:0] 

rw  rw 

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

TWK_WL[7:0] Ḡ  

rw  

 

ᵝ/ᵝ    

31 TWKEN Wi-Fi_OFF ᶏ ᴆṿ 

0̔ Wi-Fi_OFF ᶏ ᴆ ackḤ Ȃ 

1̔ Wi-Fi_OFF ᶏ ᴆṿ̆ ᴆ ṿ TWK_WLҬ Ȃ 

30:21 Ḡ  Ḡ ᵝṿȂ 

20:16 TSW_IRCCNT[4:0] ῀ ̆℗ ⌠ IRC16M Ȃ ṿҹ 22ҩ IRC16M Ȃ 

0x00-0x11̔22ҩ IRC16M  

0x12̔23ҩ IRC16M  

0x13̔24ҩ IRC16M  

0x14̔25ҩ IRC16M  

0x15̔26ҩ IRC16M  

0x16̔27ҩ IRC16M  

0x17̔28ҩ IRC16M  

0x18̔29ҩ IRC16M  

0x19̔30ҩ IRC16M  

0x1A̔31ҩ IRC16M  

0x1B̔32ҩ IRC16M  

0x1C̔33ҩ IRC16M  

0x1D̔34ҩ IRC16M  

0x1E̔35ҩ IRC16M  

0x1F̔36ҩ IRC16M  

15:8 TWK_WL[7:0] Wi-Fi_OFF Ȃ ҹ1ҩ ̆ ṿҹ64usȂ 

7:0 Ḡ  Ḡ ᵝṿȂ 
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4.4.6. 1̂ PMU_PAR1̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0020 2020 

ץ ̂16β ̃ ̂32β ̃ Ȃ 

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

TWKSRA

M3EN 

TWKSRA

M2EN 

TWKSRA

M1EN 

Ḡ  TWK_SRAM3[7:0] 

rw rw rw  rw 

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

TWK_SRAM2[7:0] TWK_SRAM1[7:0] 

rw rw 

 

ᵝ/ᵝ    

31 TWKSRAM3EN SRAM3 ᶏ ᴆṿ 

0̔ SRAM3 ᶏ ᴆ ackḤ Ȃ 

1̔ SRAM3 ᶏ ᴆṿ̆ ᴆ ṿ TWK_SRAM3Ҭ Ȃ 

30 TWKSRAM2EN SRAM2 ᶏ ᴆṿ 

0̔ SRAM2 ᶏ ᴆ ackḤ Ȃ 

1̔ SRAM2 ᶏ ᴆṿ̆ ᴆ ṿ TWK_SRAM2Ҭ Ȃ 

29 TWKSRAM1EN SRAM1 ᶏ ᴆṿ 

0̔ SRAM1 ᶏ ᴆ ackḤ Ȃ 

1̔ SRAM1 ᶏ ᴆṿ̆ ᴆ ṿ TWK_SRAM1Ҭ Ȃ 

28:24 Ḡ  Ḡ ᵝṿȂ 

23:16 TWK_SRAM3[7:0] SRAM3 Ȃ ҹ 4ҩ ̆ ṿҹ 64 usȂ 

15:8 TWK_SRAM2[7:0] SRAM2 Ȃ ҹ 4ҩ ̆ ṿҹ 64 usȂ 

7:0 TWK_SRAM1[7:0] SRAM1 Ȃ ҹ 4ҩ ̆ ṿҹ 64 usȂ 

4.4.7. 2̂ PMU_PAR2̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 2020 

ץ ̂16β ̃ ̂32β ̃ Ȃ 

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

TWKBLE

EN 

TWKSRA

M0EN 

Ḡ  

rw rw  

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

TWK_BLE[7:0] TWK_SRAM0[7:0] 
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rw rw 

 

ᵝ/ᵝ    

31 TWKBLEEN BLE ᶏ ᴆṿ 

0̔ BLE ᶏ ᴆ ackḤ Ȃ 

1̔ BLE ᶏ ᴆṿ̆ ᴆ ṿ TWK_BLEҬ Ȃ 

30 TWKSRAM0EN SRAM0 ᶏ ᴆṿ 

0̔ SRAM0 ᶏ ᴆ ackḤ Ȃ 

1̔ SRAM0 ᶏ ᴆṿ̆ ᴆ ṿ TWK_SRAM0Ҭ Ȃ 

29:16 Ḡ  Ḡ ᵝṿȂ 

15:8 TWK_BLE[7:0] BLE Ȃ ҹ 4ҩ ̆ ṿҹ 64 usȂ 

7:0 TWK_SRAM0[7:0] SRAM0 Ȃ ҹ 4ҩ ̆ ṿҹ 64 usȂ 

4.4.8. RF └ ̂PMU_RFCTL̃ 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 

ץ ̂16β ̃ ̂32β ̃ Ȃ 

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

Ḡ  MCU_STAE[2:0] RF_STATE[3:0] 

 r r 

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

Ḡ  

BLESWE

N 

MCU_PL

LDOWN 

MCU_PL

LUP 

RFFC RFFS RFSWEN 

 rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:23 Ḡ  Ḡ ᵝṿȂ 

22:20 MCU_STATE[2:0] MCU  

000̔MCU_IDLE 

011̔MCU_RUN 

ῒזṿ̔Ḡ  

19:16 RF_STATE[3:0] RF  

0000̔IDLE 

1000̔RFRUN 

ῒזṿ̔Ḡ  

15:6 Ḡ  Ḡ ᵝṿȂ 

5 BLESWEN 0̔ ᴆ RF 
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1̔ ᴆ └RF ̆RFҌ ῏  

4 MCU_PLLDOWN ᴆ ᵝ Ȃ 

ᴆ └῏ MCU PLLȂ ԍ ᵬ ̆ ᵝ Ȃ 

3 MCU_PLLUP ᴆ ᵝ ̂ ԍ2ҩIRC16M Ȃ̃ ᴆ Ȃ 

ᴆ └ MCU PLLȂ 

2 RFFC ᴆ ᵝ ̂ ԍ2ҩIRC16M Ȃ̃ ᴆ Ȃ 

ᴆ └῏ RF ̆ └ ᴆRF ῏ Ȃ 

1 RFFS ᴆ ᵝ ̂ ԍ2ҩIRC16M Ȃ̃ ᴆ Ȃ 

ᴆ └ RF ̆ └ ᴆRF Ȃ 

0 RFSWEN 0̔ ᴆ ꜚ 4-4. RF̂ ̃ RF  

1̔ ᴆ RF  

4.4.9. RF ̂PMU_RFPAR̃ 

Ẓ ̔0x24 

ᵝṿ̔0x472A 0164 

ץ ̂16β ̃ ̂32β ̃ Ȃ 

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

Ḡ  TIM7_PAR[2:0] TIM89_PAR[3:0] Ḡ  TIM5_PAR[1:0] TIM4_PAR[1:0] TIM3_PAR[1:0] 

 rw rw  rw rw rw 

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

Ḡ  TIM2_PAR[3:0] Ḡ  TIM1_PAR[6:0] 

 rw  rw 

 

ᵝ/ᵝ    

31 Ḡ  Ḡ ᵝṿȂ 

30:28 TIM7_PAR[2:0] 250ns̆ ṿ1us̆ ṿ2usȂ 

27:24 TIM89_PAR[3:0] 0.1us̆ ṿ0.5 us̆ ṿ1usȂ 

23:22 Ḡ  Ḡ ᵝṿȂ 

21:20 TIM5_PAR[1:0] 0.5us̆ ṿ1us̆ ṿ1.5usȂ 

19:18 TIM4_PAR[1:0] 0.5us̆ ṿ1us̆ ṿ1.5usȂ 

17:16 TIM3_PAR[1:0] 0.5us̆ ṿ1us̆ ṿ1.5usȂ 

15:12 Ḡ  Ḡ ᵝṿȂ 

11:8 TIM2_PAR[3:0] 1us̆ ṿ1us̆ ṿ16usȂ 

7 Ḡ  Ḡ ᵝṿȂ 
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6:0 TIM1_PAR[6:0] 0.1ms̆ ṿ1ms̆ ṿ12.7msȂ 

XTAL ̔ 125ns̆ ṿ1.25usȂ 

4.4.10. PMUҬ ̂PMU_INTF̃ 

Ẓ ̔0x2C 

ᵝṿ̔0x0000 0000 

ץ ̂16β ̃ ̂32β ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  

BLE_PS_

RISEF 

BLE_PS_

FALLF 

 r r 

 

ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿȂ 

1 BLE_PS_RISEF 0̔BLE_POWER_STATUS ⌠ Ȃ 

1̔ ⌠ BLE_POWER_STATUS ҉ ̆ BLE Ȃ 

0 BLE_PS_FALLF 0̔BLE_POWER_STATUS ⌠ Ȃ 

1̔ ⌠ BLE_POWER_STATUS Ҋ ̆ BLE Ȃ 

4.4.11. PMUҬ ᶏ ̂PMU_INTEÑ 

Ẓ ̔0x30 

ᵝṿ̔0x0000 0000 

ץ ̂16β ̃ ̂32β ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  

BLE_PS_

RISE_EN 

BLE_PS_

FALL_EN 

 rw rw 

 

ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿȂ 

1 BLE_PS_RISE_EN 0̔ BLE_PS_RISEҬ Ȃ 

1̔ᶏ BLE_PS_RISEҬ Ȃ 
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0 BLE_PS_FALL_EN 0̔ BLE_PS_FALLҬ Ȃ 

1̔ᶏ BLE_PS_FALLҬ Ȃ 

4.4.12. PWRҬ ̂PMU_INTC̃ 

Ẓ ̔0x34 

ᵝṿ̔0x0000 0000 

ץ ̂16β ̃ ̂32β ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  

BLE_PS_

RISEC 

BLE_PS_

FALLC 

 w w 

 

ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿȂ 

1 BLE_PS_RISEFC ᵝҹ 1 BLE_PS_RISEFȂ 

ᵝ 0Ȃ 

0 BLE_PS_FALLFC ᵝҹ 1 BLE_PS_FALLFȂ 

ᵝ 0Ȃ 
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5. ᵝ ᾝ̂RCŨ 

5.1. ᵝ └ ᾝ̂RCTL̃ 

 ׃ .5.1.1

GDGD32VW55xᵝ └ ҈ └ ̔ ᵝȁ ᵝ ᴍ ᵝȂ ᵝ

ҹ‛ ᵝ ῒ̆ ᵝ Ȃ ᵝ ᵝ ԅJTAG└ ᴍ ӊ ῒᵩ №̆

ῤ IPȂ ᴍ ᵝ ᵝ ᴍ Ȃ ֓ ᵝ Ḥ ȁῤ Ԋᴆ

ᵝ Ȃ ׃ ῏ԍ ֓ ᵝ Ḥ Ȃ 

5.1.2. ⱳ  

ᵝ 

ҊԊᴆҬӊѿץ ̆֟ ᵝ̔1ȁ҉  / ᵝ̂POR / PDRᵝ̃̆ 2ȁ׆

Ҭ ῤ ᵝ ֟ Ȃ ᵝ ᵝ Ȃ ᵝҹᵞ ̆

ῤ LDO ‰‰ ᶫ1.1V ̆ ᵝ ҹ Ȃ ᵝ῀

Ữ 0x0000_0004Ȃ 

ᵝ 

ҊᴋѿԊᴆץ ̆֟ ѿҩ ᵝ̔ 

Â ҉ ᵝ̂POWER_RSTñ̕  

Â ᵝ̂NRST̃̕  

Â ̂WWDGT_RSTñ̕  

Â ̂FWDGT_RSTñ̕  

Â RISC-V Ҭ ᵝ └ Ҭ SYSRESETREQᵝ ó1ô̂SW_RSTnȂ̃ 

ᵝ ᵝ ԅJTAG└ ᴍ ӊ ῒᵩ №̆ ῤ IPȂ 

ᵝ ‖ Ḡ ѿҩ ᵝ ̂ ῤ ̃ 20 usγ ‖ Ȃ 

5-1. ᵝ  

Filter

WWDGT_RSTn

FWDGT_RSTn

SW_RSTn

POWER_RSTn

NRST

ᵝ
20us ᵞ

‖
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ᴍ ᵝ 

ҊԊᴆӊѿץ ̆֟ ᴍ ᵝ̔1ȁ ᴍ └ Ҭ BKPRSTβҹó1ô̕

2ȁ ᴍ ҉ ᵝ̂ VDD ╠ Ҋ̆VDD҉ Ȃ̃ 

5.2. └ ᾝ̂CCTL̃ 

 ׃ .5.2.1

└ ᾝ ᶫԅѿ ↓ ⱳ ̆ ѿҩῤ 16 MHz RC ̂IRC16M ȁ̃

ѿҩ ᵣ ̂HXTAL̃ȁѿҩῤ 32 KHz RC ̂IRC32K̃ȁѿ

ҩ ᵞ ᵣ ̂LXTAL̃ȁѿҩ ̂PLLDIG̃ȁѿҩ HXTAL

ȁ № ȁ Ȃ 

AHBȁAPB RISC-V ̂CK_SYS̃̆ ץ IRC16Mȁ

HXTAL PLLDIGȂ ץ ⌠ 160 MHzȂ

̂IRC32K̃̆ ̂RTC̃ᶏ IRC32KȁLXTAL HXTAL № ̂

RCU_CFG0 RTCDIVᵝ̃ᵬҹ Ȃ 
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5-2.  

8-52 MHz

HXTAL 

16 MHz

IRC16M

Clock

Monitor

CK_IRC16M

CK_HXTAL

CK_SYS

160 MHz max

AHB

Prescaler

÷1,2...512

CK_AHB

160 MHz max

APB1

Prescaler

÷1,2,4,8,16

TIMER1,2,5

(frequency equal 

to CK_APB1 x1

x2 or x4)
(1)

APB2

Prescaler

÷1,2,4,8,16

TIMER0,15,16

(frequency equal 

to CK_APB2 x1

 x2 or x4)
(1)

ADC

Prescaler

÷2,4,6,8

CK_APB2

160 MHz max

Peripheral enable

PCLK2

to APB2 peripherals

CK_APB1

80 MHz max

Peripheral enable

PCLK1

to APB1 peripherals

TIMERx enable

CK_TIMERx

to TIMER0,15,16

TIMERx enable

CK_TIMERx

to TIMER1,2,5

CK_ADC to ADC

40 MHz max

AHB enable

HCLK

(to AHB bus,RISC-

V,SRAM,DMA,peripherals)

FCLK

(free running clock)

SCS

160 MHz max

160 MHz max

00

01

to TRNG

TRNG enable

xN

VCO

PLLDIG

32.768k Hz

LXTAL OSC

32k Hz

IRC32K

10

01

11
RTCDIV

÷1 ~ 32

RTCSRC

To RTC

To FWDGT

FMC

CK_PLLDIG
10

PLLDIGDIV_S

YS

TRNGCK

DIV 

IRC16

MDIV

CKOUT0SEL[2:0]

00

11

10

01

CK_IRC16M

CK_IRC16M

CK_SYS I2C0CLK

to I2C0

CK_APB1

BKP HCLK

Prescaler

Hclk÷4

CK_BKP

CKOUT0DIV

÷1,2,3,4,5

010

001

000 CK_IRC16M

CK_LXTAL

CK_HXTAL

CK_RTC

CK_FWDGT

00

11

10

01

CK_IRC16M

CK_LXTAL

CK_SYS CK_USART0

to USART0

CK_APB1

I2C0SEL[1:0]USART0SEL[1:0]

BLEDIV

÷5

BLEDIV

÷3

CK240_WIFI

to WIFI

240 MHz max
WIFI enable

CK48_BLE

to BLE

48 MHz max
BLE enable

CK80_RFI

to RFI

80 MHz max
RFI enable

240 MHz max

CKOUT1SEL[1:0]

CKOUT1DIV

÷1,2,3,4,5 10

01

00

CK_IRC16M

CK_HXTAL

CK_PLLDIG11

CK_SYS

PLLDIG

OSEL

1

0

PLLDIGSEL

ADC

Prescaler

÷5,6,10,20

1

0

ADCCK[2]

011 CK_PLLDIG

IRC32K

CK_SYS

100
101

 

̂1̃ Ḥ RCU_CFG1 TIMERSELᵝȂ 

№ ץ AHBȁAPB2 APB1 ȂAHB APB2 / APB1

№≢ҹ 160 MHz / 160 MHz / 80 MHzȂRCU AHB ̂HCLK̃8№ ᵬҹ RISC-V

̂SysTick̃ Ȃ SysTick └ ̆ ҉

AHB̂HCLK̃ ᵬҹ SysTick Ȃ 

ADC APB2 2ȁ4ȁ6ȁ8№ AHB 5ȁ6ȁ10ȁ20№ ̆ ױ

ADC_CCTL ADCCKᵝ Ȃ 

TIMER AHB № ̆ ץ ԍ CK_APBxȁCK_APBx ңṐ

CK_APBx ṐȂ Ḥ RCU_CFG1 TIMERSELᵝȂ 

TRNG ׆ PLLDIG Ҭ Ȃ 

RCU_BDCTL RTCSRCᵝ̆RTC ץ LXTAL ȁIRC32K

HXTAL 1 - 32̂ RCU_CFG0 RTCDIVᵝ ṿ‗ ̃№ ᶫȂRTC



                                                            GD32VW55xΎ 

93 
 

HXTAL № Ạҹ ̆ 1.1Vῤ ̆ Ả ȂRTC

IRC32K Ạҹ ̆ VDD ̆ Ả ȂRTC LXTAL Ạҹ

̆ VDD ̆ Ả Ȃ 

FWDGT ꜚ ̆FWDGT └ IRC32K Ạҹ Ȃ 

BLE 240 MHz RF 5 3№ ₮ 48 MHz 80 MHzȂ 

RCU_CFG1 USART0SELᵝ ŬSART0 IRC16M LXTAL

APB1 ᶫȂ 

RCU_CFG1 I2C0SELᵝ Ĭ2C0 IRC16M

APB1 ᶫȂ 

5.2.2. Һ  

Â 8⌠52 MHz ᵣ ̂HXTAL̃Ȃ 

Â ῤ 16 MHz RC ̂IRC16M̃Ȃ 

Â 32,768 Hz ᵞ ᵣ ̂LXTAL̃Ȃ 

Â ῤ 32 KHz RC ̂IRC32K̃Ȃ 

Â PLLDIG HXTAL IRC16MȂ 

Â HXTAL Ȃ 

5.2.3. ⱳ  

ᵣ ̂HXTAL̃ 

8⌠52 MHz ᵣ ҹ ᶫ ҹ Ȃ ᵣ

ңҩ HXTAL Ȃ ᵣ

Ȃ 

5-3. HXTAL 

OSCIN OSCOUT

C1 C2

Crystal

 

HXTAL ᵣ ץ └ RCU_CTL HXTALENᵝ ꜚ ῏ ̆

└ RCU_CTLҬ HXTALSTBᵝ Ȃ ꜚ ̆

⌠ ѿᵝ ᴆ ó1ô̆ ₮ Ȃ ҩ ҹ ꜚ Ȃ

HXTAL ̆ Ҭ RCU_INTҬ Ҭ ᶏ ᵝ HXTALSTBIEᵝ
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ó1ô̆ ᴪ֟ Ҭ Ȃ ̆HXTAL ץ ᵬ PLLDIG ῀

Ȃ 

└ RCU_CTL HXTALBPS HXTALENᵝ ó1ôץ Ȃ

῀ ̆Ḥ OSCIN̆OSCOUTḠ ̆ 5-4. ҊHXTAL

Ȃ ̆CK_HXTAL ԍ ꜚOSCIN Ȃ 

5-4. ҊHXTAL  

OSCIN OSCOUT

 

ῤ 16M RC ̂IRC16M̃ 

ῤ 16 MHz RC ̆ IRC16M ̆ 16 MHz ̆ ҉

CPU ῒẠҹ ȂIRC16M RC Ҍ ᴋᵥ ᴆ ᴆҊҹ

ᶫ ᵞ ȂIRC16M RC ץ └ ̂RCU_CTL̃

Ҭ IRC16MEN ᵝ ꜚ ῏ Ȃ └ RCU_CTL Ҭ IRC16MSTB ᵝ

IRC16Mῤ RC ȂIRC16M ꜚ HXTAL ᵣ Ȃ

Ҭ RCU_INT Ҭ Ҭ ᶏ ᵝ IRC16MSTBIE ó1ô̆ IRC16M ץ

̆ ֟ ѿҩҬ ȂIRC16M Ӟ ᵬ PLLDIG ῀ Ȃ 

ᴪ ‰ IRC16M ̆ᵖ ׅ HXTAL Ȃ ץ

ȁ ᴆ ‗ ҩ ᵬҹ Ȃ 

HXTAL PLLDIG ҹ ̆ҹԅ ⁞ ׆

̆ ׆ ∆ ̆ ᴆᴪ └ IRC16M ᵬҹ Ȃ 

USART0 I2C0 IRC16Mᵬҹ ↕̆ IRC16M └ ҹ USART0 I2C0

Ȃ 

̂PLLDIG̃ 

ѿҩῤ PLLDIGȂPLLDIG Ạҹ ̂Ҍ 160 MHz̃̆ PLLDIG

№ Ạҹץ TRNG Ȃ 

PLLDIG ץ RCU_CTL Ҭ PLLDIGEN / PLLDIGPU ᵝ ꜚ ῏ Ȃ

RCU_CTL Ҭ PLLDIGSTBᵝ PLLDIG Ȃ RCU_INT

Ҭ Ҭ ᶏ ᵝ PLLDIGSTBIE ó1ô̆ PLLDIG ץ ̆ ֟ ѿҩҬ Ȃ 

῀ Deepsleep / Standby HXTAL ⌠ ̂HXTALẠҹ

῀ ̃̆PLLDIG ῏ Ȃ 
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ᵞ ᵣ ̂LXTAL̃ 

LXTAL ѿҩ ҹ32.768 KHz ᵞ ᵣ Ȃ ҹ ᶫѿҩ

ᵞⱳ ғ ‰ ȂLXTAL ץ ᴍ └ ̂RCU_BDCTL̃Ҭ

LXTALENᵝ ꜚ ῏ Ȃ ᴍ └ RCU_BDCTLҬ LXTALSTBᵝ

LXTAL Ȃ Ҭ RCU_INTҬ Ҭ ᶏ ᵝLXTALSTBIE ó1ô̆

LXTAL ץ ̆ ֟ ѿҩҬ Ȃ 

ᴍ └ RCU_BDCTL LXTALBPS LXTALENᵝ ó1ôץ

ȂCK_LXTALҍ ⌠ OSC32IN ҉ Ḥ ѿ Ȃ 

ῤ 32K RC ̂IRC32K̃ 

IRC32Kῤ RC ѿҩᵞⱳ ̆ 32 KHz ҹ̆

ᶫ ȂIRC32K ᶫᵞ ̆ ҹҌ ᴆȂ

IRC32K RC ץ ᵝ  / RCU_RSTSCKҬ IRC32KEN ᵝ

ꜚ ῏ Ȃ ᵝ  / RCU_RSTSCKҬ IRC32KSTBᵝ IRC32K

Ȃ ᵝ  / RCU_RSTSCKҬ Ҭ ᶏ ᵝ IRC32KSTBIE

ó1ô̆ IRC32K ץ ̆ ֟ ѿҩҬ Ȃ 

̂CK_SYS̃  

ᵝ ̆IRC16M Ạҹ CK_SYS ̆ 0̂RCU_CFG0̃

Ҭ ᵝ SCS ℗ץ ҹ HXTAL CK_PLLDIGȂ SCS ṿ

̆ ᶏ ⌠ Ȃ ѿҩ

PLLDIG ᵬҹ ̆ Ҍ Ả Ȃ 

HXTAL ̂CKM̃ 

└ RCU_CTL Ҭ HXTAL ᶏ ᵝ RFCKMEN̆HXTAL ᶏץ

ⱳ Ȃ ⱳ HXTAL ꜚ ᶏ ̆ HXTAL Ả Ȃѿ ⌠

HXTAL ̆HXTAL ꜚ ̆Ҭ RCU_INT Ҭ HXTAL Ҭ

ᵝ CKMIF ó1ô̆֟ HXTAL ԊᴆȂ ҩ Ҭ RISC-V Ҍ Ҭ

NMI Ȃ HXTAL ᵬ PLLDIG ̆HXTAL Ḇᶏ IRC16M

ҹ ғ PLLDIG ꜚ Ȃ 

₮ⱳ  

₮ⱳ ׆₮ 32 KHz⌠ 160 MHz Ȃ 0̂ RCU_CFG0̃

Ҭ CK_OUT0 ᵝ CKOUT0SEL Ҍ Ḥ Ȃ GPIO

ⱳ I/ÔAFIÕ ₮ Ḥ ȂCK_OUT1 ₮

RCU_CFG0Ҭ CKOUT1SELᵝ Ȃ 

5-1. ₮0  

₮ 0 ᵝ   

000 CK_IRC16M 
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₮ 0 ᵝ   

001 CK_LXTAL 

010 CK_HXTAL 

011 CK_PLLDIG 

100 CK_IRC32K 

101 CK_SYS 

110 Ḡ  

111 Ḡ  

5-2. ₮1  

₮ 1 ᵝ   

00 CK_SYS 

01 CK_IRC16M 

10 CK_HXTAL 

11 CK_PLLDIG 

RCU_CFG0 CKOUT0DIV ᵝ ̆ ץ CK_OUT0 ₮

ᶛ№ ̆ ᵞ CK_OUT0 ₮ Ȃ 

RCU_CFG0 CKOUT1DIV ᵝ ̆ ץ CK_OUT1 ₮

ᶛ№ ̆ ᵞ CK_OUT1 ₮ Ȃ 

└ 

̂RCU_DSṼҬ DSLPVS[1:0]ᵝ ץ └ 1.1V

Ҋ Ȃ 

5-3. Ҋ1.1V  

DSLPVS[1:0] ̂Ṽ  

00 1.1 

01 1.0 

10 0.9 

11 0.9 

RCU_DSV ̂RCU_VKEỸḠ Ȃ Ώ 0x1A2B3C4D ⌠

RCU_VKEY ̆RCU_DSV Ώ῀Ȃ 
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5.3. RCU  

RCU ̔0x4002 3800 

5.3.1. └ ̂RCU_CTL̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0040 xx83 x ӈ 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

HXTALR

EADY 

Ḡ  

HXTALP

U 

Ḡ  

PLLDIGS

TB 

RFCKME

N 

PLLDIGE

N 

PLLDIGP

U 

Ḡ  

HXTALB

PS 

HXTALST

B 

HXTALE

N 

rw  rw  r rw rw rw rw rw r rw 

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

IRC16MCALIB[7:0] IRC16MADJ[4:0] 

IRC16MR

FON 

IRC16MS

TB 

IRC16ME

N 

r rw rw r rw 

 

ᵝ/ᵝ    

31 HXTALREADY ᴆ ᵣ ̂HXTAL̃ ̆ HXTALEN῏ Ώ῀Ȃ 

0̔ HXTAL  

1̔ HXTAL  

30:29 Ḡ  Ḡ ᵝṿȂ 

28 HXTALPU ᴆ ᵣ ̂HXTAL̃҉ ̆ HXTALEN῏ Ώ῀Ȃ 

ᴆ ᵝ ᵝ̆ ῀ ᴆ ᵝȂ 

0̔ ᵣ  

1̔ ᵣ ҉  

27:24 Ḡ  Ḡ ᵝṿȂ 

23 PLLDIGSTB PLLDIG ᵝ 

ᴆ 1 PLLDIG ₮ Ȃ 

0̔PLLDIG  

1̔PLLDIG  

22 RFCKMEN HXTAL ᶏ ̆ RF XTAL 

0̔ ᵣ ̂HXTAL̃  

1̔ᶏ ᵣ ̂HXTAL̃  

21 PLLDIGEN ᴆ ᵝ ᵝ̆ PLLDIGEN ᵬҹ ̆ ᵝҌ ᵝȂ 

ᴆ ᵝ ᵝ̆ ῀ ᴆ ꜚ ᵝȂ 

0̔PLLDIG  
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1̔PLLDIG ῏  

20 PLLDIGPU PLLDIG҉ ̆ PLLDIGEN ᵬҹ ̆ ᵝҌ ᵝȂ 

ᴆ ᵝ ᵝ̆ ῀ ᴆ ꜚ ᵝȂ 

0̔PLLDIG  

1̔PLLDIG҉  

19 Ḡ  Ḡ ᵝṿȂ 

18 HXTALBPS ᵣ ̂HXTAL̃ ᶏ  

HXTALEN HXTALPUᵝ ҹ0 HXTALBPSᵝ ΏȂ 

0̔ HXTAL  

1̔ᶏ HXTAL  HXTAL ₮ ԍ ῀  

17 HXTALSTB ᵣ ̂HXTAL̃ ᵝ 

ᴆ ó1ô HXTAL Ȃ 

0̔HXTAL  

1̔HXTAL  

16 HXTALEN ᵣ ̂HXTAL̃ᶏ  

ᴆ ᵝ ᵝ̆ HXTAL ᵬҹ ̆ PLLDIG ᵬҹ

̆ғ HXTALᵬҹ PLLDIG ῀ ̆ ᵝҌ ῏ Ȃ HXTAL

ᵬҹ ̆ ᴆ └Ҍ ᵝȂ PLLDIG ᵬҹ ̆ғ

HXTALᵬҹ PLLDIG ῀ ̆ ᵝ └῏ ̆ ᴪ ꜚ ⌠

IRC16M Ȃ ῀ ᴆ ꜚ ᵝȂ CKM

̆ ᴆ ꜚ ᵝȂ 

0̔ ᵣ ῏  

1̔ ᵣ  

15:8 IRC16MCALIB[7:0] ῤ 16MHz RC ‰ṿ  

҉ ꜚⱴ ֓ᵝȂ 

7:3 IRC16MADJ[4:0] ῤ 16 MHz RC ṿ 

֓ᵝ ᴆ ᵝ̆ ṿҹIRC16MADJ[4:0]ᵝ ╠ṿⱴ҉

IRC16MCALIB[7:0]ᵝ ṿȂ ṿ IRC16M⌠16 MHz ± 1%Ȃ 

2 IRC16MRFON ῤ 16 MHz RC RF № Ḥ ᶏ  

ᴆ ᵝ ᵝȂ ᵝ IRC16MEN ᵝ ᵝȂ 

0̔ῤ 16 MHz RC RF № ῏  

1̔ῤ 16 MHz RC RF № ᶏ  

1 IRC16MSTB IRC16Mῤ 16 MHz RC ᵝ 

ᴆ ó1ô IRC16M Ȃ 

0̔IRC16M  

1̔IRC16M  

0 IRC16MEN ῤ 16 MHz RC ᶏ  

ᴆ ᵝ ᵝ̆ IRC16M Ạҹ ̆ ᵝҌ ᵝȂ ׆
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̆ CKMEN ᵝ ᵬ HXTAL

̆ ᵝ ᴆ 1 ꜚIRC16M Ȃ 

0̔ῤ 16 MHz RC ῏  

1̔ῤ 16 MHz RC  

5.3.2. PLL ̂RCU_PLL̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

PLLDIGS

EL 

Ḡ  

rw  

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 PLLDIGSEL PLLDIG  

ᴆ ᵝ ̆ └PLLDIG Ȃ 

0̔ IRC16M ₮ ᵬҹPLLDIG  

1̔ HXTAL ᵬҹPLLDIG  

14:0 Ḡ  Ḡ ᵝṿȂ 

5.3.3. 0̂ RCU_CFG0̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

CKOUT1SEL[1:0] CKOUT1DIV[2:0] CKOUT0DIV[2:0] CKOUT0SEL[2:0] RTCDIV[4:0] 

rw rw rw rw rw 

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

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

rw rw  rw r rw 

 

ᵝ/ᵝ    
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31:30 CKOUT1SEL[1:0] CKOUT1  

ᴆ ᵝ Ȃ 

00̔  

01̔ ῤ 16 MHz RC  

10̔ ᵣ ̂HXTAL̃ 

11̔ CK_PLLDIG  

29:27 CKOUT1DIV[2:0] CK_OUT1№ ̆ ᵞCK_OUT1  

CK_OUT1 RCU_CFG0 31:30ᵝȂ 

0xx̔CK_OUT1Ҍ№  

100̔CK_OUT1 2№  

101̔CK_OUT1 3№  

110̔CK_OUT1 4№  

111̔CK_OUT1 5№  

26:24 CKOUT0DIV[2:0] CK_OUT0№ ̆ ᵞCK_OUT0  

CK_OUT0 RCU_CFG0 23:21ᵝȂ 

0xx̔CK_OUT0Ҍ№  

100̔CK_OUT0 2№  

101̔CK_OUT0 3№  

110̔CK_OUT0 4№  

111̔CK_OUT0 5№  

23:21 CKOUT0SEL[2:0] CKOUT0  

ᴆ ᵝ Ȃ 

000̔ ῤ 16 MHz RC  

001̔ ᵞ ᵣ ̂LXTAL̃ 

010̔ ᵣ ̂HXTAL̃ 

011̔ ̂PLLDIG̃ 

100̔ ῤ 32 KHz RC I  

101̔  

110 / 111̔Ḡ  

20:16 RTCDIV[4:0] RTC №  

ᴆ ᵝ Ȃ ֓ᵝ ᵬ HXTAL № RTC ̂Ҍ

1MHz̃Ȃ 

00000̔CK_HXTAL / 1 

00001̔CK_HXTAL / 2 

00010̔CK_HXTAL / 3 

00011̔CK_HXTAL / 4 

é 

1111̔CK_HXTAL / 32 

15:13 APB2PSC[2:0] APB2 №  

ᴆ ᵝ ̆ └APB2 № Ȃ 

0xx̔ CK_AHB Ҍ№  
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100̔ CK_AHB 2№  

101̔ CK_AHB 4№  

110̔ CK_AHB 8№  

111̔ CK_AHB 16№  

12:10 APB1PSC[2:0] APB1 №  

ᴆ ᵝ ̆ └APB1 № Ȃ 

0xx̔ CK_AHB Ҍ№  

100̔ CK_AHB 2№  

101̔ CK_AHB 4№  

110̔ CK_AHB 8№  

111̔ CK_AHB 16№  

9:8 Ḡ  Ḡ ᵝṿȂ 

7:4 AHBPSC[3:0] AHB №  

ᴆ ᵝ ̆ └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 ᵝ ̆ ╠ Ȃ 

00̔ CK_IRC16M ᵬҹCK_SYS  

01̔ CK_HXTAL ᵬҹCK_SYS  

10̔ CK_PLLDIG ᵬҹCK_SYS  

11̔ ᵬҹCK_SYS  

1:0 SCS[1:0]  

ᴆ Ȃ ԍCK_SYS ̆ ᴆ

SCSSᵝ Ḡ ℗ Ȃ ׆ Ҭ ץ̆

HXTAL ᵬҹ HXTAL ⌠HXTAL ̆

└ IRC16Mᵬҹ Ȃ 

00̔ CK_IRC16M ᵬҹCK_SYS  

01̔ CK_HXTAL ᵬҹCK_SYS  

10̔ CK_PLLDIG ᵬҹCK_SYS  

11̔ ᵬҹCK_SYS  
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5.3.4. Ҭ ̂RCU_INT̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  CKMIC 

PLLDIGS

TBIC 

Ḡ  

HXTALST

BIC 

IRC16MS

TBIC 

LXTALST

BIC 

IRC32KS

TBIC 

 w w  w w w w 

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

Ḡ  

PLLDIGS

TBIE 

Ḡ  

HXTALST

BIE 

IRC16MS

TBIE 

LXTALST

BIE 

IRC32KS

TBIE 

CKMIF 

PLLDIGS

TBIF 

Ḡ  

HXTALST

BIF 

IRC16MS

TBIF 

LXTALST

BIF 

IRC32KS

TBIF 

 rw  rw rw rw rw 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 PLLDIGSTBIC PLLDIG Ҭ  

ᴆΏ1 ᵝPLLDIGSTBIF ᵝȂ 

0̔Ҍ ᵝPLLDIGSTBIF ᵝ 

1̔ ᵝPLLDIGSTBIF ᵝ 

21:20 Ḡ  Ḡ ᵝṿȂ 

19 HXTALSTBIC HXTAL Ҭ  

ᴆΏ1 ᵝHXTALSTBIF ᵝȂ 

0̔Ҍ ᵝHXTALSTBIF ᵝ 

1̔ ᵝHXTALSTBIF ᵝ 

18 IRC16MSTBIC IRC16M Ҭ  

ᴆΏ1 ᵝIRC16MSTBIF ᵝȂ 

0̔Ҍ ᵝIRC16MSTBIF ᵝ 

1̔ ᵝIRC16MSTBIF ᵝ 

17 LXTALSTBIC LXTAL Ҭ  

ᴆΏ1 ᵝLXTALSTBIF ᵝȂ 

0̔Ҍ ᵝLXTALSTBIF ᵝ 

1̔ ᵝLXTALSTBIF ᵝ 

16 IRC32KSTBIC IRC32K Ҭ  

ᴆΏ1 ᵝIRC32KSTBIF ᵝȂ 
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0̔Ҍ ᵝIRC32KSTBIF ᵝ 

1̔ ᵝIRC32KSTBIF ᵝ 

15 Ḡ  Ḡ ᵝṿȂ 

14 PLLDIGSTBIE PLLDIG Ҭ ᶏ  

ᴆ ᵝ ᵝ ᶏ  / PLLDIG Ҭ Ȃ 

0̔ PLLDIG Ҭ  

1̔ᶏ PLLDIG Ҭ  

13:12 Ḡ  Ḡ ᵝṿȂ 

11 HXTALSTBIE HXTAL Ҭ ᶏ  

ᴆ ᵝ ᵝ ᶏ  / HXTAL Ҭ Ȃ 

0̔ HXTAL Ҭ  

1̔ᶏ HXTAL Ҭ  

10 IRC16MSTBIE IRC16M Ҭ ᶏ  

ᴆ ᵝ ᵝ ᶏ  / IRC16M Ҭ Ȃ 

0̔ IRC16M Ҭ  

1̔ᶏ IRC16M Ҭ  

9 LXTALSTBIE LXTAL Ҭ ᶏ  

ᴆ ᵝ ᵝ ᶏ  / LXTAL Ҭ Ȃ 

0̔ LXTAL Ҭ  

1̔ᶏ LXTAL Ҭ  

8 IRC32KSTBIE IRC32K Ҭ ᶏ  

ᴆ ᵝ ᵝ ᶏ  / IRC32K Ҭ Ȃ 

0̔ IRC32K Ҭ  

1̔ᶏ IRC32K Ҭ  

7 CKMIF HXTAL Ҭ ᵝ 

HXTAL ᴆ ᵝȂ 

ᴆ ᵝCKMICᵝ ᵝȂ 

0̔  

1̔HXTAL  

6 PLLDIGSTBIF PLLDIG Ҭ ᵝ 

PLLDIG ғPLLDIGSTBIEᵝ 1 ᴆ 1Ȃ 

ᴆ ᵝPLLDIGSTBIEᵝ ᵝȂ 

0̔ PLLDIG Ҭ ֟  

1̔֟ PLLDIG Ҭ  

5:4 Ḡ  Ḡ ᵝṿȂ 

3 HXTALSTBIF HXTAL Ҭ ᵝ 

8 ~ 52 MHz ᵣ ғHXTALSTBIEᵝ 1 ᴆ 1Ȃ 

ᴆ ᵝHXTALSTBICᵝ ᵝȂ 
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0̔ HXTAL Ҭ ֟  

1̔֟ HXTAL Ҭ  

2 IRC16MSTBIF IRC16M Ҭ ᵝ 

ῤ 16 MHz RC ғIRC16MSTBIEᵝ 1 ᴆ 1Ȃ 

ᴆ ᵝIRC16MSTBICᵝ ᵝȂ 

0̔ IRC16M Ҭ ֟  

1̔֟ IRC16M Ҭ  

1 LXTALSTBIF LXTAL Ҭ ᵝ 

ᵞ ᵣ ғLXTALSTBIEᵝ 1 ᴆ 1Ȃ 

ᴆ ᵝLXTALSTBICᵝ ᵝȂ 

0̔ LXTAL Ҭ ֟  

1̔֟ LXTAL Ҭ  

0 IRC32KSTBIF IRC32K Ҭ ᵝ 

ῤ 32 KHz RC ғIRC32KSTBIEᵝ 1 ᴆ 1Ȃ 

ᴆ ᵝIRC32KSTBICᵝ ᵝȂ 

0̔ IRC32K Ҭ ֟  

1̔֟ IRC32K Ҭ  

5.3.5. AHB1ᵝ ̂RCU_AHB1RST̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

BLERST Ḡ  DMARST Ḡ  

rw  rw  

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

Ḡ  WIFIRST CRCRST Ḡ  PCRST PBRST PARST 

 rw rw  rw rw rw 

 

ᵝ/ᵝ    

31 BLERST BLE ᵝ 

ᴆ ᵝ ᵝȂ 

0̔ ᵬ  

1̔ ᵝBLE 

30:22 Ḡ  Ḡ ᵝṿȂ 

21 DMARST DMA ᵝ 

ᴆ ᵝ ᵝȂ 

0̔ ᵬ  
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1̔ ᵝDMA 

20:14 Ḡ  Ḡ ᵝṿȂ 

13 WIFIRST WIFI ᵝ 

ᴆ ᵝ ᵝȂ 

0̔ ᵬ  

1̔ ᵝWIFI 

12 CRCRST CRC ᵝ 

ᴆ ᵝ ᵝȂ 

0̔ ᵬ  

1̔ ᵝCRC 

11:3 Ḡ  Ḡ ᵝṿȂ 

2 PCRST GPIO C ᵝ 

ᴆ ᵝ ᵝȂ 

0̔ ᵬ  

1̔ ᵝGPIO C 

1 PBRST GPIO B ᵝ 

ᴆ ᵝ ᵝȂ 

0̔ ᵬ  

1̔ ᵝGPIO B 

0 PARST GPIO A ᵝ 

ᴆ ᵝ ᵝȂ 

0̔ ᵬ  

1̔ ᵝGPIO A 

5.3.6. AHB2ᵝ ̂RCU_AHB2RST̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  

TRNGRS

T 

HAURST CAURST 

PKCAUR

ST 

Ḡ  

 rw rw rw rw  

 

ᵝ/ᵝ    
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31:7 Ḡ  Ḡ ᵝṿȂ 

6 TRNGRST TRNG ᵝ 

ᴆ ᵝ ᵝȂ 

0̔ ᵬ  

1̔ ᵝTRNG 

5 HAURST HAU ᵝ 

ᴆ ᵝ ᵝȂ 

0̔ ᵬ  

1̔ ᵝHAU 

4 CAURST CAU ᵝ 

ᴆ ᵝ ᵝȂ 

0̔ ᵬ  

1̔ ᵝCAU 

3 PKCAURST PKCAU ᵝ 

ᴆ ᵝ ᵝȂ 

0̔ ᵬ  

1̔ ᵝPKCAU 

2:0 Ḡ  Ḡ ᵝṿȂ 

5.3.7. AHB3ᵝ ̂RCU_AHB3RST̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  QSPIRST Ḡ  

 rw  

 

ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿȂ 

1 QSPIRST QSPI ᵝ 

ᴆ ᵝ ᵝȂ 

0̔ ᵬ  

1̔ ᵝQSPI 

0 Ḡ  Ḡ ᵝṿȂ 
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5.3.8. APB1ᵝ ̂RCU_APB1RST̃ 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  PMURST Ḡ  I2C1RST I2C0RST Ḡ  

USART0

RST 

UART1R

ST 

Ḡ  

 rw  rw rw  rw rw  

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

RFIRST Ḡ  

WWDGT

RST 

Ḡ  

TIMER5R

ST 

Ḡ  

TIMER2R

ST 

TIMER1R

ST 

rw  rw  rw  rw rw 

 

ᵝ/ᵝ    

31:29 Ḡ  Ḡ ᵝṿȂ 

28 PMURST PMU ᵝ 

ᴆ ᵝ ᵝȂ 

0̔ ᵬ  

1̔ ᵝPMU 

27:23 Ḡ  Ḡ ᵝṿȂ 

22 I2C1RST I2C1 ᵝ 

ᴆ ᵝ ᵝȂ 

0̔ ᵬ  

1̔ ᵝI2C1 

21 I2C0RST I2C0 ᵝ 

ᴆ ᵝ ᵝȂ 

0̔ ᵬ  

1̔ ᵝI2C0 

20:19 Ḡ  Ḡ ᵝṿ 

18 USART0RST USART0 ᵝ 

ᴆ ᵝ ᵝȂ 

0̔ ᵬ  

1̔ ᵝUSART0 

17 UART1RST UART1 ᵝ 

ᴆ ᵝ ᵝȂ 

0̔ ᵬ  

1̔ ᵝUART1 
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16 Ḡ  Ḡ ᵝṿȂ 

15 RFIRST RFI ᵝ 

ᴆ ᵝ ᵝȂ 

0̔ ᵬ  

1̔ ᵝRFI 

14:12 Ḡ  Ḡ ᵝṿȂ 

11 WWDGTRST WWDGT ᵝ 

ᴆ ᵝ ᵝȂ 

0̔ ᵬ  

1̔ ᵝWWDGT 

10:5 Ḡ  Ḡ ᵝṿȂ 

4 TIMER5RST TIMER5 ᵝ 

ᴆ ᵝ ᵝȂ 

0̔ ᵬ  

1̔ ᵝTIMER5 

3:2 Ḡ  Ḡ ᵝṿȂ 

1 TIMER2RST TIMER2 ᵝ 

ᴆ ᵝ ᵝȂ 

0̔ ᵬ  

1̔ ᵝTIMER2 

0 TIMER1RST TIMER1 ᵝ 

ᴆ ᵝ ᵝȂ 

0̔ ᵬ  

1̔ ᵝTIMER1 

5.3.9. APB2ᵝ ̂RCU_APB2RST̃ 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

RFRST Ḡ  

TIMER16

RST 

TIMER15

RST 

Ḡ  

rw  rw rw  

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

Ḡ  

SYSCFG

RST 

Ḡ  SPIRST Ḡ  ADCRST Ḡ  

UART2R

ST 

Ḡ  

TIMER0R

ST 

 rw  rw  rw  rw  rw 
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ᵝ/ᵝ    

31 RFRST RF ᵝ 

ᴆ ᵝ ᵝȂ 

0̔ ᵬ  

1̔ ᵝRF 

30:19 Ḡ  Ḡ ᵝṿȂ 

18 TIMER16RST TIMER16 ᵝ 

ᴆ ᵝ ᵝȂ 

0̔ ᵬ  

1̔ ᵝTIMER16 

17 TIMER15RST TIMER15 ᵝ 

ᴆ ᵝ ᵝȂ 

0̔ ᵬ  

1̔ ᵝTIMER15 

16:15 Ḡ  Ḡ ᵝṿȂ 

14 SYSCFGRST SYSCFG ᵝ 

ᴆ ᵝ ᵝȂ 

0̔ ᵬ  

1̔ ᵝSYSCFG 

13 Ḡ  Ḡ ᵝṿȂ 

12 SPIRST SPI ᵝ 

ᴆ ᵝ ᵝȂ 

0̔ ᵬ  

1̔ ᵝSPI 

11:9 Ḡ  Ḡ ᵝṿȂ 

8 ADCRST ADC ᵝ 

ᴆ ᵝ ᵝȂ 

0̔ ᵬ  

1̔ ᵝ ADC 

7:5 Ḡ  Ḡ ᵝṿȂ 

4 UART2RST UART2 ᵝ 

ᴆ ᵝ ᵝȂ 

0̔ ᵬ  

1̔ ᵝUART2 

3:1 Ḡ  Ḡ ᵝṿȂ 

0 TIMER0RST TIMER0 ᵝ 
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ᴆ ᵝ ᵝȂ 

0̔ ᵬ  

1̔ ᵝTIMER0 

5.3.10. AHB1ᶏ ̂RCU_AHB1EÑ 

Ẓ ̔0x30 

ᵝṿ̔0x000F 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

BLEEN Ḡ  DMAEN Ḡ  

SRAM3E

N 

SRAM2E

N 

SRAM1E

N 

SRAM0E

N 

rw  rw  rw rw rw rw 

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

Ḡ  

WIFIRUN

EN 

WIFIEN CRCEN Ḡ  PCEN PBEN PAEN 

 rw rw rw  rw rw rw 

 

ᵝ/ᵝ    

31 BLEEN BLE ᶏ  

ᴆ ᵝ ᵝȂ 

0̔῏ BLE  

1̔ BLE  

30:22 Ḡ  Ḡ ᵝṿȂ 

21 DMAEN DMA ᶏ  

ᴆ ᵝ ᵝȂ 

0̔῏ DMA  

1̔ DMA  

20 Ḡ  Ḡ ᵝṿȂ 

19 SRAM3EN SRAM3 ᶏ  

ᴆ ᵝ ᵝȂ 

0̔῏ SRAM3  

1̔ SRAM3  

18 SRAM2EN SRAM2 ᶏ  

ᴆ ᵝ ᵝȂ 

0̔῏ SRAM2  

1̔ SRAM2  

17 SRAM1EN SRAM1 ᶏ  

ᴆ ᵝ ᵝȂ 
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0̔῏ SRAM1  

1̔ SRAM1  

16 SRAM0EN SRAM0 ᶏ  

ᴆ ᵝ ᵝȂ 

0̔῏ SRAM0  

1̔ SRAM0  

15 Ḡ  Ḡ ᵝṿȂ 

14 WIFIRUNEN WIFIRUN ᶏ  

ᴆ ᵝ ᵝ̆ WIFIENҹ0 ̆ ᵝ Ȃ 

0̔῏ WIFIRUN  

1̔ WIFIRUN  

13 WIFIEN WIFI ᶏ  

ᴆ ᵝ ᵝȂ 

0̔῏ WIFI  

1̔ WIFI  

12 CRCEN CRC ᶏ  

ᴆ ᵝ ᵝȂ 

0̔῏ CRC  

1̔ CRC  

11:3 Ḡ  Ḡ ᵝṿȂ 

2 PCEN GPIO C ᶏ  

ᴆ ᵝ ᵝȂ 

0̔῏ GPIO C  

1̔ GPIO C  

1 PBEN GPIO B ᶏ  

ᴆ ᵝ ᵝȂ 

0̔῏ GPIO B  

1̔ GPIO B  

0 PAEN GPIO A ᶏ  

ᴆ ᵝ ᵝȂ 

0̔῏ GPIO A  

1̔ GPIO A  

5.3.11. AHB2ᶏ ̂RCU_AHB2EÑ 

Ẓ ̔0x34 

ᵝṿ̔0x0000 0000 

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

Ḡ  

 

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

Ḡ  TRNGEN HAUEN CAUEN 

PKCAUE

N 

Ḡ  

 rw rw rw rw  

 

ᵝ/ᵝ    

31:7 Ḡ  Ḡ ᵝṿȂ 

6 TRNGEN TRNG ᶏ  

ᴆ ᵝ ᵝȂ 

0̔῏ TRNG  

1̔ TRNG  

5 HAUEN HAU ᶏ  

ᴆ ᵝ ᵝȂ 

0̔῏ HAU  

1̔ HAU  

4 CAUEN CAU ᶏ  

ᴆ ᵝ ᵝȂ 

0̔῏ CAU  

1̔ CAU  

3 PKCAUEN PKCAU ᶏ  

ᴆ ᵝ ᵝȂ 

0̔῏ PKCAU  

1̔ PKCAU  

2:0 Ḡ  Ḡ ᵝṿȂ 

5.3.12. AHB3ᶏ ̂RCU_AHB3EÑ 

Ẓ ̔0x38 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  QSPIEN Ḡ  

 rw  
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ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿȂ 

1 QSPIEN QSPI ᶏ  

ᴆ ᵝ ᵝȂ 

0̔῏ QSPI  

1̔ QSPI  

0 Ḡ  Ḡ ᵝṿȂ 

5.3.13. APB1ᶏ ̂RCU_APB1EÑ 

Ẓ ̔0x40 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  PMUEN Ḡ  I2C1EN I2C0EN Ḡ  

USART0

EN 

UART1E

N 

Ḡ  

 rw  rw rw  rw rw  

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

RFIEN Ḡ  

WWDGT

EN 

Ḡ  

TIMER5E

N 

Ḡ  

TIMER2E

N 

TIMER1E

N 

rw  rw  rw  rw rw 

 

ᵝ/ᵝ    

31:29 Ḡ  Ḡ ᵝṿȂ 

28 PMUEN PMU ᶏ  

ᴆ ᵝ ᵝȂ 

0̔῏ PMU  

1̔ PMU  

27:23 Ḡ  Ḡ ᵝṿȂ 

22 I2C1EN I2C1 ᶏ  

ᴆ ᵝ ᵝȂ 

0̔῏ I2C1  

1̔ I2C1  

21 I2C0EN I2C0 ᶏ  

ᴆ ᵝ ᵝȂ 

0̔῏ I2C0  

1̔ I2C0  
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20:19 Ḡ  Ḡ ᵝṿȂ 

18 USART0EN USART0 ᶏ  

ᴆ ᵝ ᵝȂ 

0̔῏ USART0  

1̔ USART0  

17 UART1EN UART1 ᶏ  

ᴆ ᵝ ᵝȂ 

0̔῏ UART1  

1̔ UART1  

16 Ḡ  Ḡ ᵝṿȂ 

15 RFIEN RFI ᶏ  

ᴆ ᵝ ᵝȂ 

0̔῏ RFI  

1̔ RFI  

14:12 Ḡ  Ḡ ᵝṿȂ 

11 WWDGTEN WWDGT ᶏ  

ᴆ ᵝ ᵝȂ 

0̔῏ WWDGT  

1̔ WWDGT  

10:5 Ḡ  Ḡ ᵝṿȂ 

4 TIMER5EN TIMER5 ᶏ  

ᴆ ᵝ ᵝȂ 

0̔῏ TIMER5  

1̔ TIMER5  

3:2 Ḡ  Ḡ ᵝṿȂ 

1 TIMER2EN TIMER2 ᶏ  

ᴆ ᵝ ᵝȂ 

0̔῏ TIMER2  

1̔ TIMER2  

0 TIMER1EN TIMER1 ᶏ  

ᴆ ᵝ ᵝȂ 

0̔῏ TIMER1  

1̔ TIMER1  

5.3.14. APB2ᶏ ̂RCU_APB2EÑ 

Ẓ ̔0x44 

ᵝṿ̔0x0000 0000 
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ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

RFEN Ḡ  

TIMER16

EN 

TIMER15

EN 

Ḡ  

rw  rw rw  

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

Ḡ  

SYSCFG

EN 

Ḡ  SPIEN Ḡ  ADCEN Ḡ  

UART2E

N 

Ḡ  

TIMER0E

N 

 rw  rw  rw  rw  rw 

 

ᵝ/ᵝ    

31 RFEN RF ᶏ  

ᴆ ᵝ ᵝȂ 

0̔῏ RF  

1̔ RF  

30:19 Ḡ  Ḡ ᵝṿȂ 

18 TIMER16EN TIMER16 ᶏ  

ᴆ ᵝ ᵝȂ 

0̔῏ TIMER16  

1̔ TIMER16  

17 TIMER15EN TIMER15 ᶏ  

ᴆ ᵝ ᵝȂ 

0̔῏ TIMER15  

1̔ TIMER15  

16:15 Ḡ  Ḡ ᵝṿȂ 

14 SYSCFGEN SYSCFG ᶏ  

ᴆ ᵝ ᵝȂ 

0̔῏ SYSCFG  

1̔ SYSCFG  

13 Ḡ  Ḡ ᵝṿȂ 

12 SPIEN SPI ᶏ  

ᴆ ᵝ ᵝȂ 

0̔῏ SPI  

1̔ SPI  

11:9 Ḡ  Ḡ ᵝṿȂ 

8 ADCEN ADC ᶏ  

ᴆ ᵝ ᵝȂ 

0̔῏ ADC  
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1̔ ADC  

7:5 Ḡ  Ḡ ᵝṿȂ 

4 UART2EN UART2 ᶏ  

ᴆ ᵝ ᵝȂ 

0̔῏ UART2  

1̔ UART2  

3:1 Ḡ  Ḡ ᵝṿȂ 

0 TIMER0EN TIMER0 ᶏ  

ᴆ ᵝ ᵝȂ 

0̔῏ TIMER0  

1̔ TIMER0  

5.3.15. AHB1 ᶏ ̂RCU_AHB1SPEÑ 

Ẓ ̔0x50 

ᵝṿ̔0x0000 8000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

FMCSPE

N 

Ḡ  

rw  

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 FMCSPEN Ҋ FMC ᶏ   

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ FMC  

1̔ Ҋ FMC  

14:0 Ḡ  Ḡ ᵝṿȂ 

5.3.16. ᴍ └ ̂RCU_BDCTL̃ 

Ẓ ̔0x70 

ᵝṿ̔0x0000 0018̆ ᴍ ᵝ ᵝȂ 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 
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̔ ᴍ └ ̂RCU_BDCTL̃ LXTALENȁLXTALBPSȁRTCSRC RTCEN

ᵝֽ ᴍ ᵝ 0Ȃ └ ̂PMU_CTL̃Ҭ BKPWEN ᵝ 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 ᵝ ᵝȂ 

0̔ ᵬ  

1̔ ᵝ ᴍ  

15 RTCEN RTC ᶏ  

ᴆ ᵝ ᵝȂ 

0̔῏ RTC  

1̔ RTC  

14:10 Ḡ  Ḡ ᵝṿȂ 

9:8 RTCSRC[1:0] RTC  

ᴆ ᵝ └RTC Ȃѿ RTC ̆ ԅ ᴍ

ᵝ ↕ Ҍ Ȃ 

00̔  

01̔ CK_LXTAL ᵬҹRTC  

10̔ CK_IRC32K ᵬҹRTC  

11̔ CK_HXTAL / RTCDIV ᵬҹRTC ̆ RCU_CFG0

RTCDIVᵝ  

7:5 Ḡ  Ḡ ᵝṿȂ 

4:3 LXTALDRI[1:0] LXTAL ꜚ ⱬ 

ᴆ ᵝ ᵝȂ ᴍ ᵝ ᵝ ṿȂ 

00̔ᵞ ꜚ ⱬ 

01̔ ꜚ ⱬ 

10̔ ꜚ ⱬ 

11̔ ꜚ ⱬ̂ ᵝṿ̃ 

̔LXTALDRIᵝ Ҋ Ȃ 

2 LXTALBPS LXTAL ᶏ  



                                                            GD32VW55xΎ 

118 
 

ᴆ ᵝ ᵝȂ 

0̔ LXTAL   

1̔ᶏ LXTAL  

1 LXTALSTB ᵞ ᵣ ᵝ 

ᴆ ó1ô LXTAL Ȃ 

0̔LXTAL  

1̔LXTAL  

0 LXTALEN LXTAL ᶏ  

ᴆ ᵝ ᵝȂ 

0̔῏ LXTAL  

1̔ᶏ LXTAL  

5.3.17. ᵝ / ̂RCU_RSTSCK̃ 

Ẓ ̔0x74 

ᵝṿ̔0x0C00 0000, ᵝ ᵝֽ ᵝ ̆RSTFC / IRC32KEN

ᵝ Ȃ 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

LP 

RSTF 

WWDGT

RSTF 

FWDGT 

RSTF 

SW 

RSTF 

POR 

RSTF 

EP 

RSTF 

Ḡ  RSTFC Ḡ  

r r r r r r  rw  

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

Ḡ  

IRC32K 

STB 

IRC32KE

N 

 r rw 

 

ᵝ/ᵝ    

31 LPRSTF ᵞⱳ ᵝ ᵝ 

 / ᵝ ᴆ ᵝȂ 

RSTFCᵝΏ1 ᵝȂ 

0̔ ᵞⱳ ᵝ  

1̔ ᵞⱳ ᵝ 

30 WWDGTRSTF ᵝ ᵝ 

ᵝ ᴆ 1Ȃ 

RSTFCᵝΏ1 ᵝȂ 

0̔ ᵝ  

1̔ ᵝ 

29 FWDGTRSTF ᵝ ᵝ 

ᵝ ᴆ 1Ȃ 
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RSTFCᵝΏ1 ᵝȂ 

0̔ ᵝ  

1̔ ᵝ 

28 SWRSTF ᴆ ᵝ ᵝ 

ᴆ ᵝ ᴆ 1Ȃ 

RSTFCᵝΏ1 ᵝȂ 

0̔ ᴆ ᵝ  

1̔ ᴆ ᵝ 

27 PORRSTF ᵝ ᵝ 

ᵝ ᴆ 1Ȃ 

RSTFCᵝΏ1 ᵝȂ 

0̔ ᵝ  

1̔ ᵝ 

26 EPRSTF ᵝ ᵝ 

ᵝ ᴆ 1Ȃ 

RSTFCᵝΏ1 ᵝȂ 

0̔ ᵝ  

1̔ ᵝ 

25 Ḡ  Ḡ ᵝṿȂ 

24 RSTFC ᵝ ᵝ 

ᴆ 1 ᵝ ᵝȂ 

0̔ ᵬ  

1̔ ᵝ ᵝ 

23:2 Ḡ  Ḡ ᵝṿȂ 

1 IRC32KSTB IRC32K ᵝ 

ᵝ ᴆ 1 IRC32K ₮ Ȃ 

0̔IRC32K  

1̔IRC32K  

0 IRC32KEN IRC32Kᶏ  

ᴆ ᵝ ᵝȂ 

0̔῏ IRC32K  

1̔ IRC32K  

5.3.18. PLLDIG 0̂ RCU_PLLDIGCFG0̃ 

Ẓ ̔0x84 

ᵝṿ̔0x0B00 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 
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PLLDIGDIV_SYS[5:0] PLLDIGOSEL[1:0] Ḡ  

rw rw  

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

Ḡ  

 

 

ᵝ/ᵝ    

31:26 PLLDIGDIV_SYS[5:0

] 

PLLDIG № ԍ  

ᴆ ᵝ ᵝ̆ └PLLDIG№ ԍ Ȃ 

000000̔PLLDIG 1ᵬҹץ  

000001̔PLLDIG 2ᵬҹץ  

000010̔PLLDIG 3ᵬҹץ  

é 

111111̔PLLDIG 64ᵬҹץ  

25:24 PLLDIGOSEL[1:0] PLLDIG ₮  

00̔ 192MhzᵬҹPLLDIG ₮  

01̔ 240MhzᵬҹPLLDIG ₮  

10̔ 320MhzᵬҹPLLDIG ₮  

11̔ 480MhzᵬҹPLLDIG ₮  

23:0 Ḡ  Ḡ ᵝṿȂ 

5.3.19. 1̂ RCU_CFG1̃ 

Ẓ ̔0x8C 

ᵝṿ̔0x0030 0600 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

USART0SEL[1:0] Ḡ  I2C0SEL[1:0] Ḡ  

TIMERSE

L 

Ḡ  

LDO_AN

A_LQB 

LDO_CL

K_LQB 

BGPU 

LDOCLK

PU 

LDOANA

PU 

RFPLLPU 

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 

RFPLLLO

CK 

RFPLLCA

LEN 

Ḡ  BGVBIT[2:0] IRC16MDIV[8:0] 

ro rw  rw rw 

 

ᵝ/ᵝ    

31:30 USART0SEL[1:0] USART0  

ᴆ 1 ᵝץ └USART0 Ȃ 

00̔ CK_APB1ᵬҹUSART0  

01̔ CK_SYSᵬҹUSART0  
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10̔ CK_LXTALᵬҹUSART0  

11̔ CK_IRC16MᵬҹUSART0  

29:28 Ḡ  Ḡ ᵝṿȂ 

27:26 I2C0SEL[1:0] I2C0  

ᴆ 1 ᵝץ └I2C0 Ȃ 

00̔ CK_APB1ᵬҹI2C0  

01̔ CK_SYSᵬҹI2C0  

1x̔ CK_IRC16MᵬҹI2C0  

25 Ḡ  Ḡ ᵝṿȂ 

24 TIMERSEL TIMER  

ᴆ ᵝ ᵝ̆ ᵝ ӈԅ Ȃ 

0̔ RCU_CFG0 APB1PSC / APB2PSCᵝ ṿҹ0b0xx̂CK_APBx 

= CK_AHB̃ 0b100̂CK_APBx = CK_AHB / 2̃̆ ԍCK_AHB

̂CK_TIMERx = CK_AHB̃̆ ↕ ԍAPB ңṐ̂ APB1

̔CK_TIMERx = 2 x CK_APB1̆ APB2 ̔CK_TIMERx = 2 x 

CK_APB2̃ 

1̔ RCU_CFG0 APB1PSC / APB2PSCᵝ ṿҹ0b0xx̂CK_APBx 

= CK_AHB̃̆0b100̂CK_APBx = CK_AHB / 2̃̆ 0b101̂CK_APBx = 

CK_AHB / 4̃̆ ԍCK_AHB̂CK_TIMERx = CK_AHB̃Ȃ ↕

ԍAPB Ṑ̂ APB1 ̔CK_TIMERx = 4 x CK_APB1̕

APB2 ̔CK_TIMERx = 4 x CK_APB2̃ 

23:22 Ḡ  Ḡ ᵝṿȂ 

21 LDO_ANA_LQB LDO Ẓ  

0̔ LDO Ẓ  

1̔ LDOᵞ Ẓ  

20 LDO_CLK_LQB LDO Ẓ  

0̔ LDO Ẓ  

1̔ LDOᵞ Ẓ  

19 BGPU BandGap҉ ᶏ  

PLLDIGEN 1 ̆ ᵝҌ Ώ0Ȃ 

0̔BandGap  

1̔BandGap҉  

18 LDOCLKPU LDO ҉ ᶏ RF / ADC 

0̔LDO  

1̔LDO ҉  

17 LDOANAPU LDO ҉ RF  

0̔LDO  

1̔LDO ҉  
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16 RFPLLPU RFPLL҉  

0̔RFPLL  

1̔RFPLL҉  

15 RFPLLLOCK RF PLL  

0̔RFPLL  

1̔RFPLL  

14 RFPLLCALEN RF PLL ᶏ  

0̔RF PLL ῏  

1̔RF PLL  

13:12 Ḡ  Ḡ ᵝṿȂ 

11:9 BGVBIT[2:0] BandGapⱳ ̆ HXTALEN PLLDIGEN Ώ῀Ȃ 

8:0 IRC16MDIV[8:0] IRC16M № ԍ ₮  

IRC16M IRC16MEN Ώ῀Ȃ 

00000000̔IRC16M  1ץ

00000001̔IRC16M  2ץ

00000010̔IRC16M  3ץ

é 

11111111̔IRC16M  512ץ

5.3.20. ⱴ └ ̂RCU_ADDCTL̃ 

Ẓ ̔0x90 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  TRNGCKDIV[4:0] Ḡ  

 rw  

 

ᵝ/ᵝ    

31:6 Ḡ  Ḡ ᵝṿȂ 

5:1 TRNGCKDIV[4:0] PLLDIG № ԍTRNG  

ᴆ ᵝ̆ץ └TRNG PLLDIG №  

00000̔PLLDIG 1ᵬҹTRNGץ  

00001̔PLLDIG 2ᵬҹTRNGץ  

00010̔PLLDIG 3ᵬҹTRNGץ  

é 



                                                            GD32VW55xΎ 

123 
 

11111̔PLLDIG 32ᵬҹTRNGץ  

0 Ḡ  Ḡ ᵝṿȂ 

5.3.21. PLLDIG 1̂ RCU_PLLDIGCFG1̃ 

Ẓ ̔0x94 

ᵝṿ̔0x0780 0000 

ᶏ WIFIⱳ ̆↕ RF *Ṑ  = 960MHz̆ Ḡ WIFI ⱳ

ȂRF 960 MHz̆RF ԍ HXTAL IRC16M̆PLLDIGINT ṿ

ҹñ960 MHz / RFò №̆PLLDIGFRAC ṿҹñ960 MHz / RFò

№Ȃ 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  PLLDIGINT[9:0] PLLDIGFRAC[20:16] 

 rw rw 

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

PLLDIGFRAC[15:0] 

rw 

 

ᵝ/ᵝ    

31 Ḡ  Ḡ ᵝṿȂ 

30:21 PLLDIGINT[9:0] └PLLDIGṐ №Ȃ 

̔PLLDIGINT[9:0] ṿ Ҍ ԍ0x08Ȃ 

20:0 PLLDIGFRAC[20:0] └PLLDIGṐ №Ȃ 

5.3.22. ̂RCU_VKEỸ 

Ẓ ̔0x100 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

KEY[31:16] 

w 

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

KEY[15:0] 

w 

 

ᵝ/ᵝ    
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31:0 KEY[31:0] RCU_DSV  

֓ᵝֽ ᴆΏ̆ ֓ᵝ̆↕ῃҹ0Ȃ RCC_VKEY Ώ 

0x1A2B3C4D ̆RCU_DSV ΏȂ 

5.3.23. ̂RCU_DSṼ 

Ẓ ̔0x134 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  DSLPVS[1:0] 

 rw 

 

ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿȂ 

1:0 DSLPVS[1:0]  

ᴆ ᵝ ֓ᵝȂ ̆LDO ҹᵞ ꜚ Ȃ 

̔ Ҍ ҹᵞ ꜚ ̆LDO ₮Ȃ 

00̔ Ҋῤ ҹ1.1V 

01̔ Ҋῤ ҹ1.0V 

10̔ Ҋῤ ҹ0.9V 

11̔ Ҋῤ ҹ0.9V 
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6. Ҭ /Ԋᴆ └ ̂EXTĨ 

 ׃ .6.1

RISC-V ԅ ῤ Ҭ └ ̂ECLIC̃ Ҭ ȂECLIC ҹ RISC-

V ᶫᵞ ȁ ȁ Ҭ Ȃ ECLIC ̆ RISC-

V Ҭ └ ȂCLIC ѿҩ ̆ ᴆ̆ᵖ

ᶫ ᴆⱴ ȂECLIC ҹ ᴆ ABI Ҭ ᶫ ̆ Ҍ

ᴆ Ȃ ҍ Ȃ ץ RISC-V

Ύ̆ԅ ῏ ECLIC Ḥ Ȃ 

EXTÎҬ /Ԋᴆ └ ̃ 25ҩ ԑ ғ ῤ ֟ Ҭ

ԊᴆȂEXTI҈ ̔҉ ȁҊ ᴋ ȂEXTIҬ

ѿҩ ץ Ȃ 

6.2. Һ  

Â 75 Ҭ ̕ 

Â 4ᵝҬ ᴨᾢ ᵝð ᶫ16ҩҬ ᴨᾢ ̕ 

Â Ҭ ̕ 

Â ׆ ̕ 

Â EXTIҬ 25ҩ ԑ ̕ 

Â 3 ̔҉ ̆Ҋ ᴋ ̕ 

Â ᴆҬ Ԋᴆ ̕ 

Â Ȃ 

6.3. ⱳ  

RISC-V ῤ Ҭ └ ̂ECLIC̃ ̂machinẽ Ҋ

ᴨᾢ ץ№ Ȃ 

Ҭ ̆ Ҭ ̆ ╝⁞ԅ ℗ ᵬ ȂҊ ↓

₮ԅ Ҭ Ȃ 

6-1. Ҭ  

Vector 

Number 
Interrupt Description Vector Address 

3 CLIC_INT_SFT 0x0000_000C 

7 CLIC_INT_TMR 0x0000_001C 

19 Ҭ  0x0000_004C 

20 ⌠ EXTI LVDҬ  0x0000_0050 

21 RTC᷅῀ Ҭ  0x0000_0054 
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Vector 

Number 
Interrupt Description Vector Address 

22 RTC Ҭ  0x0000_0058 

23 FMCῃ Ҭ  0x0000_005C 

24 RCUῃ Ҭ  0x0000_0060 

25 EXTI0Ҭ  0x0000_0064 

26 EXTI1Ҭ  0x0000_0068 

27 EXTI2Ҭ  0x0000_006C 

28 EXTI3Ҭ  0x0000_0070 

29 EXTI4Ҭ  0x0000_0074 

30 DMA 0ῃ Ҭ  0x0000_0078 

31 DMA 1ῃ Ҭ  0x0000_007C 

32 DMA 2ῃ Ҭ  0x0000_0080 

33 DMA 3ῃ Ҭ  0x0000_0084 

34 DMA 4ῃ Ҭ  0x0000_0088 

35 DMA 5ῃ Ҭ  0x0000_008C 

36 DMA 6ῃ Ҭ  0x0000_0090 

37 DMA 7ῃ Ҭ  0x0000_0094 

38 ADCҬ  0x0000_0098 

39~41 Ḡ  
0x0000_009C - 

0x0000_00A4 

42 EXTI 5-9Ҭ  0x0000_00A8 

43 TIMER0Ҭ Ҭ  0x0000_00AC 

44 TIMER0Ҭ  0x0000_00B0 

45 TIMER0ҍ Ҭ  0x0000_00B4 

46 TIMER0 Ҭ  0x0000_00B8 

47 TIMER1ῃ Ҭ  0x0000_00BC 

48 TIMER2ῃ Ҭ  0x0000_00C0 

49 Ḡ  0x0000_00C4 

50 I2C0ԊᴆҬ  0x0000_00C8 

51 I2C0 Ҭ  0x0000_00CC 

52 I2C1ԊᴆҬ  0x0000_00D0 

53 I2C1 Ҭ  0x0000_00D4 

54 SPIῃ Ҭ  0x0000_00D8 

55 Ḡ  0x0000_00DC 

56 USART0ῃ Ҭ  0x0000_00E0 

57 UART1ῃ Ҭ  0x0000_00E4 

58 UART2ῃ Ҭ  0x0000_00E8 

59 EXTI 10-15Ҭ  0x0000_00EC 

60 RTC Ҭ  0x0000_00F0 

61~62 Ḡ  
0x0000_00F4 - 

0x0000_00F8 
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Vector 

Number 
Interrupt Description Vector Address 

63 TIMER15ῃ Ҭ  0x0000_00FC 

64 TIMER16ῃ Ҭ  0x0000_0100 

65~69 Ḡ  
0x0000_0104 - 

0x0000_0114 

70 I2C0 Ҭ  0x0000_0118 

71 USART0Ҭ  0x0000_011C 

72 Reserved 0x0000_0120 

73 TIMER5ῃ Ҭ  0x0000_0124 

74 WIFI Ҭ  0x0000_0128 

75 WIFI MACҬ  0x0000_012C 

76 WIFI Ҭ  0x0000_0130 

77 WIFI Ҭ  0x0000_0134 

78~82 Ḡ  
0x0000_0138- 

0x0000_0148 

83 LAҬ  0x0000_014C 

84 WIFI Ҭ  0x0000_0150 

85 BLE Ҭ  0x0000_0154 

86 Platform̂PLF̃ Ҭ  0x0000_0158 

87~94 ISO Ҭ 0~7 
0x0000_015C- 

0x0000_0178 

95 PMUҬ  0x0000_017C 

96~97 Ḡ  
0x0000_018A- 

0x0000_0184 

98 CAUῃ Ҭ  0x0000_0188 

99 HAU / TRNGῃ Ҭ  0x0000_018C 

100 Ḡ  0x0000_0190 

101 WIFIҬ  0x0000_0194 

102 SW Ҭ  0x0000_0198 

103 Fine Ҭ  0x0000_019C 

104 1Ҭ  0x0000_01A0 

105 2Ҭ  0x0000_01A4 

106 3Ҭ  0x0000_01A8 

107 ⱴ Ҭ  0x0000_01AC 

108 Ҭ  0x0000_01B0 

109 Half slotҬ  0x0000_01B4 

110 FIFO ꜚҬ  0x0000_01B8 

111 Ҭ  0x0000_01BC 

112 Ҭ  0x0000_01C0 

113 EFUSEῃ Ҭ  0x0000_01C4 

114 QSPIῃ Ҭ  0x0000_01C8 
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Vector 

Number 
Interrupt Description Vector Address 

115 PKCAUῃ Ҭ  0x0000_01CC 

6.4. Ҭ Ԋᴆ  

6-1. EXTI  

EXTI 0~25

└ ᴆ

Ҭ └

Ԋᴆ֟ Ԋᴆ └

ECLIC

ᾝ

 

6.5. Ҭ Ԋᴆⱳ  

EXTI 25ҩ ԑ ғ ץ ֟ Ҭ Ԋᴆ Ȃ

EXTIʟ 3 ̔҉ ̆Ҋ ᴋ ȂEXTIҬ ҩ

ץԇ≢№ץ Ȃ 

EXTI I/O 16 ץ ῤ 9 ̆ΐᵣ 6-2. 

EXTI Ȃ SYSCFG SYSCFG_EXTISSx̆ GPIO

ץ ᵬEXTI ̆ΐᵣ ̂SYSCFGȂ̃ 

ԅҬ ĔXTI ץ ᶫԊᴆḤ ȂRISC-Vῤ ῃ Ҭ ̂WFĨ Ȃפ

֓ Ԋᴆ ̆ᶛ ѿҩ I/O RTC ꜚᵬ̆EXTI

ҩ Ȃ 

ᴆ  
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ᴆ ῤ Ḥ Ȃ ᴆ Ҋ ᶏ ⱳ  ̔

1. SYSCFGҬ EXTI ̕ 

2. EXTI_RTEN EXTI_FTENץᶏ ҉ Ҋ ̂

ᴆ RTENxFTENxᵝץ ҉ Ҋ ̃̕  

3. EXTI_INTENEXTI_EVENᵝ̆ᶏ Ҭ Ԋᴆ̕ 

4. EXTI ҉ ̆ ֓ ҉ ⌠ ̆ᶏ

Ҭ Ԋᴆ Ȃ ҹҬ ̆↕ PDβ ┴ 1̕ ҹԊᴆ ̆

↕ PDβ Ҍ 1Ȃ ᴆ Ҭ Ԋᴆ PDxβȂ 

ᴆ  

Ҋ ᴆӞ ץ EXTIҬ Ԋᴆ̔ 

1. EXTI_INTENEXTI_EVENᵝᶏ Ҭ Ԋᴆ̕ 

2. EXTI_SWIEV SWIEVxᵝ̆ᶏ Ҭ Ԋᴆ Ȃ ҹҬ

̆↕ PDβ ┴ 1̕ ҹԊᴆ ̆↕ PDβ Ҍ 1Ȃ ᴆ

Ҭ Ԋᴆ PDxβȂ 

6-2. EXTI 

EXTI   

0 PA0 / PB0 

1 PA1 / PB1 

2 PA2 / PB2 

3 PA3 / PB3 

4 PA4 / PB4 

5 PA5 

6 PA6 

7 PA7 

8 PA8 / PC8 

9 PA9 

10 PA10 

11 PA11 / PB11  

12 PA12 / PB12  

13 PA13 / PB13 / PC13 

14 PA14 / PC14 

15 PA15 / PB15 / PC15 

16 LVD 

17 RTC  

18 Ḡ  

19 WIFI  

20 RTC᷅῀  

21 RTC  

22 I2C0  

23 USART0  
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EXTI   

24 BLE  

25 PLF  
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6.6. EXTI  

EXTI ̔0x4001 3C00 

6.6.1. Ҭ ᶏ ̂EXTI_INTEÑ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  INTEN25 INTEN24 INTEN23 INTEN22 INTEN21 INTEN20 INTEN19 Ḡ  INTEN17 INTEN16 

 rw rw rw rw rw rw rw  rw rw 

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

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

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

 

ᵝ/ᵝ    

31:26 Ḡ  Ḡ ᵝṿȂ 

25:19 Ḡ  Ҭ ᶏ ᵝ x̂x = 19...25̃ 

0̔ x Ҭ  

1̔ x Ҭ ᶏ  

18 Ḡ  Ḡ ᵝṿȂ 

17:0 INTENx Ҭ ᶏ ᵝ x̂x = 0...17̃ 

0̔ x Ҭ  

1̔ x Ҭ ᶏ  

6.6.2. Ԋᴆᶏ ̂EXTI_EVEÑ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  EVEN25 EVEN24 EVEN23 EVEN22 EVEN21 EVEN20 EVEN19 Ḡ  EVEN17 EVEN16 

 rw rw rw rw rw rw rw  rw rw 

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

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

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

 

ᵝ/ᵝ    
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31:26 Ḡ  Ḡ ᵝṿȂ 

25:19 EVENx Ԋᴆᶏ ᵝ x̂x = 19é25̃ 

0̔ x Ԋᴆ  

1̔ x Ԋᴆ ᶏ  

18 Ḡ  Ḡ ᵝṿȂ 

17:0 EVENx Ԋᴆᶏ ᵝ x̂x = 0é17̃ 

0̔ x Ԋᴆ  

1̔ x Ԋᴆ ᶏ  

6.6.3. ҉ ᶏ ̂EXTI_RTEÑ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  RTEN25 RTEN24 RTEN23 RTEN22 RTEN21 RTEN20 RTEN19 Ḡ  RTEN17 RTEN16 

 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 

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    

31:26 Ḡ  Ḡ ᵝṿȂ 

25:19 RTENx ҉ ᶏ ̂x = 19...25̃ 

0̔ x ҉  

1̔ x ҉ ̂Ҭ /Ԋᴆ ̃ 

18 Ḡ  Ḡ ᵝṿȂ 

17:0 RTENx ҉ ᶏ ̂x = 0...17̃ 

0̔ x ҉  

1̔ x ҉ ̂Ҭ /Ԋᴆ ̃ 

6.6.4. Ҋ ᶏ ̂EXTI_FTEÑ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  FTEN25 FTEN24 FTEN23 FTEN22 FTEN21 FTEN20 FTEN19 Ḡ  FTEN17 FTEN16 

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

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

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

 

ᵝ/ᵝ    

31: 26 Ḡ  Ḡ ᵝṿȂ 

25:19 FTENx Ҋ ᶏ ̂x = 19...25̃ 

0̔ x Ҋ  

1̔ x Ҋ ̂Ҭ /Ԋᴆ ̃ 

18 Ḡ  Ḡ ᵝṿȂ 

17:0 FTENx Ҋ ᶏ ̂x = 0...17̃ 

0̔ x Ҋ  

1̔ x Ҋ ̂Ҭ /Ԋᴆ ̃ 

6.6.5. ᴆҬ Ԋᴆ ̂EXTI_SWIEṼ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  SWIEV25 SWIEV24 SWIEV23 SWIEV22 SWIEV21 SWIEV20 SWIEV19 Ḡ  SWIEV17 SWIEV16 

 rw rw rw rw rw rw rw  rw rw 

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

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

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

 

ᵝ/ᵝ    

31:26 Ḡ  Ḡ ᵝṿȂ 

25:19 SWIEVx Ҭ /Ԋᴆ ᴆ ̂x = 19...25̃ 

0̔Ώ 0  

1̔ ᵝҹ 0 ’Ҋ̆ ᵝ ᵝ ѿҩ EXTI x ᴆҬ /Ԋᴆ Ȃ

EXTI_PD Ҭ PDxβ ᵝ 

18 Ḡ  Ḡ ᵝṿȂ 

17:0 SWIEVx Ҭ /Ԋᴆ ᴆ ̂x = 0...17̃ 

0̔Ώ 0  

1̔ ᵝҹ 0 ’Ҋ̆ ᵝ ᵝ ѿҩ EXTI x ᴆҬ /Ԋᴆ Ȃ

EXTI_PD Ҭ PDxβ ᵝ 
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6.6.6. ̂EXTI_PD̃ 

Ẓ ̔0x14 

ᵝṿ̔ ӈ 

̂32ᵝ̃ Ȃ 

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

Ḡ  PD25 PD24 PD23 PD22 PD21 PD20 PD19 Ḡ  PD17 PD16 

 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1  rc_w1 rc_w1 

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

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

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

 

ᵝ/ᵝ    

31:26 Ḡ  Ḡ ᵝṿȂ 

25:19 PDx Ҭ ̂x = 19...25̃ 

0̔EXTI x  

1̔EXTI x  

֓ᵝΏ 1̆ ῒ 0 

18 Ḡ  Ḡ ᵝṿȂ 

17:0 PDx Ҭ ̂x = 0...17̃ 

0̔EXTI x  

1̔EXTI x  

֓ᵝΏ 1̆ ῒ 0 
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7. ῀/ ₮ ̂GPIO AFIÕ 

 ׃ .7.1

29ҩ I/O ̂GPIÕ̆№≢ҹPA0 ~ PA15̆PB0 ~ PB4̆PB11 ~ PB13̆

PB15̆PC8 PC13 ~ PC15̆ ҉ ῒ ῀/₮ⱳ Ȃ ҩGPIO

῏ └ ץ ȂGPIO ҉ Ҭ Ҭ /Ԋᴆ └

̂EXTĨҬ ῏ └ Ȃ 

GPIO ῒז ⱳ ̂AFs̃̓̀ ̆ Ҋ ȂGPIO

῏ ץ ᵬ ⱳ ̆ ⱳ ῀/₮  Ȃץ

ҩ GPIO ץ ᴆ ҹ ₮̂ ȁ̃ ῀ȁ ⱳ Ȃ

ҩGPIO ץ ҹ҉ ȁҊ ҉ /Ҋ Ȃ ̆ GPIO

ΐ ꜚ ⱬȂ 

7.2. Һ  

Â ῀/ ₮ └̕ 

Â ῀ⱳ ᶏ └̕ 

Â ҩ ΐ ҉ /Ҋ ⱳ ̕ 

Â / ₮ᶏ └̕ 

Â ᵝ/ ᵝ ₮ᶏ ̕ 

Â Ҭ ðᶏ EXTI  

Â ῀/ ₮ ̕ 

Â ⱳ ῀/ ₮ ̕ 

Â ̕ 

Â ₮ ⱳ Ȃ 

7.3. ⱳ  

ҩ I/O ץ 32β └ ̂GPIOx_CTL̃ ҹGPIO͂ ̆GPIO

₮̆AFⱳ Ȃ AFⱳ ̆ AF ῀/₮ AFⱳ ₮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 

7-1. GPIO  

PAD TYPE CTLy OMy PUDy 

GPIO 

῀ 
X 

 
00 X 

00 

҉  01 
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PAD TYPE CTLy OMy PUDy 

Ҋ  10 

GPIO 

₮ 

 

 

01 

0 

00 

҉  01 

Ҋ  10 

 

 

1 

00 

҉  01 

Ҋ  10 

AFIO 

῀ 
X 

 

10 X 

00 

҉  01 

Ҋ  10 

AFIO 

₮ 

 

 

10 

0 

00 

҉  01 

Ҋ  10 

 

 

1 

00 

҉  01 

Ҋ  10 

 X X 11 X XX 

7-1. GPIO ᵝ ҹ ‰I/O ᵝ Ȃ 

7-1. GPIOβ  

ᵝ ᵬ

₮ └

῀

ESDḠ

ⱳ ῀

̂ ῀/ ₮̃

ⱳ ₮

/Ώ

Ώ

₮ ꜚ

῀ ꜚ

I / O 

Vdd

Vss

 

7.3.1. GPIO  

ᵝ ᵝӊ ̆ ⱳ ̆ GPIO ῀ ̆

῀ ҉ ̂PŨ /Ҋ ̂PD̃ Ȃᵖ ᵝ ̆JTAG ҹ ῀PU / PD̔ 

PA15̔JTDIҹ҉ ̕ 

PA14̔JTCKҹҊ ̕ 
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PA13̔JTMSҹ҉ ̕ 

PB4̔NJTRSTҹ҉ ̕ 

PB3̔JTDIҹ Ȃ 

GPIO ץ ҹ ῀ ₮ ̆ GPIO ҹ ῀ ̆ GPIO

ῤ ѿҩ ҉ Ҋ Ȃ ҉ ҩ AHB

ᴪ ⌠ ῀ ̂GPIOx_ISTATȂ̃ 

GPIO ҹ ₮ ̆ ץ ₮ ₮ ꜚ ̔

Ȃ ₮ ̂GPIOx_OCTL̃ ṿ ᴪ׆ I/O ҉ ₮Ȃ 

GPIOx_OCTLβ ᵬ ̆Ҍ ᾢ ῬΏ̆ ץ Ώó1ô⌠ᵝ ᵬ

̂GPIOx_BOP̆ ԍ 0 GPIOx_BC̆ ԍ ᵬ GPIOx_TGḱ̃ ѿᵝ ₃ᵝ̆

ֽ ѿҩ AHBΏ ̆ ῒזᵝҌ Ȃ 

7.3.2. Ҭ /Ԋᴆ  

῀ Ҋ ̆ ᶏ Ҭ /Ԋᴆ Ȃ 

7.3.3. ⱳ ̂AF̃  

ҹAFIÔ GPIOx_CTLҬ CTLyṿҹñ0b10ò̃ ̆ ᵬ

ⱳ Ȃ GPIO ⱳ ̂GPIOx_AFSELẑz = 0,1̃̃̆ ҩ ץ

16ҩ ⱳ Ȃ ⱳ № ׃ ΎȂ 

7.3.4. ⱴⱳ  

֓ ΐ ⱴⱳ ̆ ᴨᾢԍױ ‰GPIO Ҭ Ȃ ᵬADC ⱴⱳ ̆

Ȃ ᵬRTCȁWKUPx ⱴⱳ ̆

῏ RTCȁPMU RCU ꜚ Ȃ ⱴⱳ ̆ ֓ ᵬ GPIOȂ 

7.3.5. ῀  

GPIO ҹ ῀ ̔ 

Â ῀ᶏ ̕ 

Â ҉ Ҋ ̕ 

Â ╠I/O ҉ ҩAHB ᴪ ῀ ῀ ̕ 

Â ₮ ‖ Ȃ 

7-2. ῀ I/O ῀ Ȃ 
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7-2. ͂  

῀

ⱳ ῀

῀ ꜚ

ESDḠ

I/O 

  Vdd

Vss
 

7.3.6. ₮  

GPIO ҹ ₮ ̔ 

Â ῀ᶏ ̕ 

Â ҉ Ҋ ̕ 

Â ₮ ‖ ᶏ ̕ 

Â ̔ ₮ └ ҹñ0ò̆ ₮ᵞ ̕ ₮ └  ҹ

ñ1ò̆ ԍ ̕ 

Â ̔ ₮ └ ҹñ0ò̆ ₮ᵞ ̕ ₮ └ ҹñ1ò̆

₮ ̕ 

Â ₮ └ ᵬ̆ ҉ Ώ῀ ṿ̕ 

Â ῀ ᵬ̆ ╠I/O Ȃ 

7-3. ₮ I/O ₮ Ȃ 

7-3. ₮  

ᵝ ᵬ

₮ └

῀

ESDḠ

ⱳ ₮

/Ώ

Ώ

₮ ꜚ

῀ ꜚ

I / O 

Vdd

Vss

 

7.3.7.  

GPIO ԍ ̔ 
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Â ҉ Ҋ ̕ 

Â ₮ ‖ ̕ 

Â ῀ ̕ 

Â ῀ ᵝҹñ0òȂ 

7-4. I/O Ȃ 

7-4.  

̂ ῀/ ₮̃ I/O pin

ESD Ḡ

 

7.3.8. ⱳ ̂AF̃  

ҹԅ Ҍ ᴆ ̆GPIO ᴆ ѿ֓ ⱳ ⌠ῒז ҉Ȃ 

ҹ ⱳ ̔ 

Â ᶏ ⱳ ̆ ᶏ ₮ ‖ ̕ 

Â ₮ ‖ ꜚ̕ 

Â ῀ᶏ ̕ 

Â ῀ ̆ ҉ /Ҋ ̕ 

Â I/O ҉ ҩAHB ῀ ῀ ̕ 

Â ῀ ᵬ̆ I/O ̕ 

Â ₮ └ ᵬ̆ ҉ Ώ῀ ṿȂ 

7-5. ⱳ I/O ⱳ Ȃ 

7-5. ⱳ  

ESDḠ

Vdd

Vss

₮ ꜚ

῀ ꜚ

I/O 

ⱳ ₮

ⱳ ῀

 

7.3.9. GPIO ⱳ  

GPIO └ Ḡץ I/O Ȃ 

Ḡ ̔GPIOx_CTL̆GPIOx_OMODĔGPIOx_OSPD̆GPIOx_PUD
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GPIOx_AFSELẑz = 0, 1Ȃ̃ 32β ̂GPIOx_LOCK̃ ץ I/O

Ȃ ↓ GPIOx_LOCKҬ LKKβ LKyβ̆ ᵝ

̆ ⌠Ҋѿҩ ᵝ╠̆ ᵝ Ҍ ḱ Ȃ ꜚ Ҭᶏ

ⱳ Ȃ 

7.3.10. GPIO I/Oễ ᾝ 

’Ҋ̆I/Oễ ᾝ Ҍᶏ ̆ I/O ₮ ԍ50MHz̆ ᶏ I/O

ễ ᾝ I/O ׆̆└ ᵞI/O ᵬ Ȃ 

ᶏ I/Oễ ᾝ ̆ ֟ ѿҩ‰ ᵝCPS_RDY̆ ԍ ễ ᾝ ‰

̆ ᶏץ Ȃ 

7.3.11. GPIO ₮ ⱳ  

GPIOx_TGҬ ᵝΏ 1̆ GPIOץ ѿҩ AHB ῤ I/O

₮ Ȃ ₮Ḥ ץ ⌠AHB ѿ Ȃ 
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7.4. GPIO  

GPIOA ̔0x4002 0000 

GPIOB ̔0x4002 0400 

GPIOC ̔0x4002 0800 

7.4.1. └ ̂GPIOx_CTL̆x=A..C̃ 

Ẓ ̔0x00 

ᵝṿ̔GPIOA_CTL 0xA800 0000 

GPIOB_CTL 0x0000 0280 

GPIOC_CTL 0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃Ώ Ȃ 

̂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 
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ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0]  

19:18 CTL9[1:0] Pin 9 ᵝ 

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 ̂ ῀ ₮̃ 



                                                            GD32VW55xΎ 

143 
 

7.4.2. ₮ ̂GPIOx_OMODE, x=A..C̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃Ώ 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 

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 ᵝṿȂ 

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 
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OM0  

7 OM7 Pin 7 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

6 OM6 Pin 6 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

5 OM5 Pin 5 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

4 OM4 Pin 4 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

3 OM3 Pin 3 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

2 OM2 Pin 2 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

1 OM1 Pin 1 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

0 OM0 Pin 0 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ ₮ ̂ ᵝṿ̃ 

1̔ ₮  

7.4.3. ₮ ̂GPIOx_OSPD, x=A..C̃ 

Ẓ ̔0x08 

ᵝṿ̔GPIOA_OSPD 0x0C00 0000 

GPIOB_OSPD 0x0000 00C0 

GPIOC_OSPD 0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃Ώ Ȃ 

̂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 
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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 

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]  
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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]  

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 

00̔ ₮ 0̂ ᵝṿ̃ 

01̔ ₮ 1 

10̔ ₮ 2 

11̔ ₮ 3 

7.4.4. ҉ /Ҋ ̂GPIOx_PUD, x=A..C̃ 

Ẓ ̔0x0C 

ᵝṿ̔GPIOA_PUD 0x6400 0000 

GPIOB_PUD 0x0000 0100 

GPIOC_PUD 0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃Ώ Ȃ 

̂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 
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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 

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 
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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  

7.4.5. ῀ ̂GPIOx_ISTAT, x=A..C̃ 

Ẓ ̔0x10 

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 ᵝṿȂ 

15:0 ISTATy ῀ ᵝ(y=0..15) 

֓ᵝ ᴆ ᵝ Ȃ 

0̔ ῀Ḥ ҹᵞ  

1̔ ῀Ḥ ҹ  

7.4.6. ₮ └ ̂GPIOx_OCTL, x=A..C̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃Ώ 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 
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OCTL15 OCTL14 OCTL13 OCTL12 OCTL11 OCTL10 OCTL9 OCTL8 OCTL7 OCTL6 OCTL5 OCTL4 OCTL3 OCTL2 OCTL1 OCTL0 

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

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 OCTLy ₮ └ᵝ(y=0..15) 

֓ᵝ ᴆ ᵝ Ȃ 

0̔ ₮ᵞ  

1̔ ₮  

7.4.7. ᵝ ᵬ ̂GPIOx_BOP, x=A..C̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

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

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

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

BOP15 BOP14 BOP13 BOP12 BOP11 BOP10 BOP9 BOP8 BOP7 BOP6 BOP5 BOP4 BOP3 BOP2 BOP1 BOP0 

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

 

 

ᵝ/ᵝ    

31:16 CRy ᵝ y(y=0..15)  

֓ᵝ ᴆ ᵝ Ȃ 

0̔ OCTLyᵝ  

1̔ OCTLyᵝҹ 0 

15:0 BOPy ᵝᵝ y(y=0..15) 

֓ᵝ ᴆ ᵝ Ȃ 

0̔ OCTLyᵝ  

1̔ OCTLyᵝҹ 1 

7.4.8. ̂GPIOx_LOCK, x=A..C̃ 

Ẓ ̔0x1C 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃Ώ Ȃ 

̂32ᵝ̃ Ȃ 

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

Ḡ  LKK 
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 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 ᵝṿȂ 

16 LKK ↓  

ᵝ ᶏ Lock KeyΏ ↓ ̆ Ȃ 

0̔GPIO_LOCK  

1̔ ⌠Ҋѿ MCU ᵝ╠̆GPIO_LOCK  

LOCK KeyΏ ↓̔ 

Ώ1ŸΏ0ŸΏ1Ÿ 0Ÿ 1  

̔ LOCK KeyΏ ↓ ̆LK[15:0] ṿ Ḡ Ȃ 

15:0 LKy ᵝ ŷy = 0..15̃ 

֓ᵝ ᴆ ᵝ Ȃ 

0̔ ᵝ  

1̔ LKKᵝ 1 ̆ ᵝ  

7.4.9. ⱳ 0̂ GPIOx_AFSEL0, x=A..C̃ 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃Ώ Ȃ 

̂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  
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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 

0001̔ AF1ⱳ  

0010̔ AF2ⱳ  

0011̔ AF3ⱳ  

é 

1111̔ AF15ⱳ  

7.4.10. ⱳ 1̂ GPIOx_AFSEL1, x=A..C̃ 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃Ώ Ȃ 

̂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  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 
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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 11 ⱳ  

ᵝ ᴆ ᵝ Ȃ 

SEL8[3:0]  

11:8 SEL10[3:0] Pin 10 ⱳ  

ᵝ ᴆ ᵝ Ȃ 

SEL8[3:0]  

7:4 SEL9[3:0] Pin 9 ⱳ  

ᵝ ᴆ ᵝ Ȃ 

SEL8[3:0]  

3:0 SEL8[3:0] Pin 8 ⱳ  

ᵝ ᴆ ᵝ Ȃ 

0000̔ AF0ⱳ ̂ ᵝṿ̃ 

0001̔ AF1ⱳ  

0010̔ AF2ⱳ  

0011̔ AF3ⱳ  

é 

1111̔ AF15ⱳ  

7.4.11. ᵝ ̂GPIOx_BC, x=A..C̃ 

Ẓ ̔0x28 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

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 
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ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CRy ᵝ y(y=0..15) 

֓ᵝ ᴆ ᵝ Ȃ 

0̔ OCTLyᵝ  

1̔ OCTLyᵝ 

7.4.12. ᵝ ̂GPIOx_TG, x=A..C̃ 

Ẓ ̔0x2C 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

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

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

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 TGy ᵝ y(y=0..15)  

֓ᵝ ᴆ ᵝ Ȃ 

0̔ OCTLyᵝ  

1̔ OCTLyᵝ 
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8. Όᵩ ᾝ̂CRC̃ 

 ׃ .8.1

Όᵩ ѿ Ữ ҉ ̆ ץ Ẽ

Ȃ 

CRC ᾝᶏ 32β CRC Ȃ 

8.2. Һ  

Â 32ᵝ ῀/ ₮ Ȃ ԍ32ᵝ ῀ ׆̆ ῀⌠ ₮ ̆ 4ҩ

AHB ̕ 

Â ҍ ῏ 8ᵝ ̆ ᴋᵥזᶫῒץ ᶏ ̕ 

Â ̔0x4C11DB7̔ 

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

32β CRC ҍץ CRC Ȃ 

8-1. CRC ᾝ  

AHB

῀  (32ᵝ)

₮  (32ᵝ)

 (8ᵝ) 

῀

₮

CRC ᾝ

0x4C11DB7
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8.3. ⱳ  

Â CRC ᾝ ץ 32ᵝ ̆CRC_DATA Ữ

̕ 

-  Ҍ ᴆ CRC_CTL CRC_DATA ̆CRC ᾝ

ԍ ῀ ╠ѿ CRC_DATA Ҭ Ȃ 

-  ԍ32ᵝ CRC ̆ ҹ32ᵝ ῀ ̆AHB Ҍᴪ Ȃ 

Â ᶫԅѿҩ8ᵝ CRC_FDATAȂ 

-  CRC_FDATAҍCRC ῏̆ᴋᵥ Ṝ ץ Ώ ᵬȂ 
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8.4. CRC  

CRC ̔0x4002 3000 

8.4.1. ̂RC_DATÃ 

Ẓ ̔0x00 

ᵝṿ̔0xFFFF FFFF 

̂32β ̃ Ȃ 

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

DATA[31:16] 

rw 

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

DATA[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 DATA[31:0] CRC ᵝ 

ᴆ ΏȂ 

ԍ ̆ ῒΏ῀ Ȃ↨Ώ῀ Ҍ ₮

̆ ҹ ⌠ ҉ CRC Ȃ 

8.4.2. ̂CRC_FDATÃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  FDATA[7:0] 

 rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7:0 FDATA[7:0] ᵝ 

ᴆ ΏȂ 

֓ᵝҍ CRC ῏Ȃ ᴋᵥῒז ԍῒזᴋᵥ Ȃ Ҍ

CRC_CTL Ȃ 
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8.4.3. └ ̂CRC_CTL̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  RST 

 rs 

 

ᵝ/ᵝ    

31:1 Ḡ  Ḡ ᵝṿȂ 

0 RST ᵝ 1 ץ ᵝ CRC_DATA ̆ ῒṿҹ 0xFFFFFFFF̆ ᵝ

ᴆ ꜚ Ȃ ᵝ CRC_FDATA Ȃ 

ᴆ ΏȂ 
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9. ̂TRNG̃ 

 ׃ .9.1

̂TRNG̃ ѿҩ32β ṿȂ 

9.2. Һ  

Â ңҩ ҹ40ҩTRNG_CLK ̕ 

Â ץ῏ TRNG ץ ᵞ ⱳ ̕ 

Â 32ᵝ ֟ ̆ ѿҩ ṿȂ 

9.3. ⱳ  

9-1. TRNG  

AHB 32ᵝ

TRNG_CTL TRNG_STAT TRNG_DATA

LFSR

TRNG_CLK

HCLK

 

Ȃ Ḥ ₮⌠ѿҩ ᵝ ̂LFSR̃ӊ

Ҭ ѿҩ32β Ȃ 

₃ҩ ₮ ȂLFSR TRNG_CLK̂ RCU

῏ ̃ ꜚ̆ ֽҍTRNG_CLK ῏̆ҍHCLK ῏Ȃ 
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῀LFSRӊ ̆LFSRᴪ ₮32β ⌠TRNG_DATA Ȃ

̆ ᴪ TRNG_CLKȂѿ ֟ ̆

TRNG_STAT ῏ ᵝ 1̆ TRNG_CTL IEβ 1

֟ Ҭ Ȃ 

9.3.1. ᵬ  

Ҋץ ҹTRNG ᵬ ̔ 

1̃ ᶏ Ҭ ̆ ֟ ̆ ᴪ ѿҩҬ ̕ 

2̃ᶏ TRNGENᵝ̕ 

3̃ Ҭ ̆ TRGN_STAT ̆ SEIF=0̆CEIF=0 ғ DRDY=1 Ӈ

Ҭ ṿ ץ Ȃ 

FIPS PUB 140-2 ̆ Ҭ ѿҩ Ḡ Ҍ ᶏ Ȃ ѿҩ

ҍӊ╠ Ȃ ҍ╠ѿҩ Ҍ ̆

ᶏ Ȃ 

9.3.2.  

̂1̃  

TRNG_CLK ᵞԍHCLK 1/16̆CECSCEIFβ 1Ȃ ̆ ᴆ

TRNG_CLKHCLK CEIFβȂ ҉ѿҩ֟

Ȃ 

̂2̃  

ṿ 64ҩ TRNG_CLK ῤҌ Ҍ ̆SECS

SEIFβ ᵝȂ ̆ Ҭ ṿҌ ᶏ ̆ ғ ᴆ SEIFβȂ

ӊ TRNGENβ Ḃץ1 ꜚTRNG Ȃ 
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9.4. TRNG  

TRNG ̔0x4C06 0800 

9.4.1. └ ̂TRNG_CTL̃ 

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  IE TRNGEN Ḡ  

 rw rw  

 

ᵝ/β    

31:4 Ḡ  Ḡ ᵝṿȂ 

3 IE Ҭ ᶏ ᵝ̆ DRDY̆SEIF CEIFᵝ ᵝ ᵝ └ ѿҩҬ Ȃ 

0̔ TRNGҬ  

1̔ᶏ TRNGҬ  

2 TRNGEN TRNGᶏ ᵝ 

0̔ TRNG ̂ ᵞⱳ ̃ 

1̔ᶏ TRNG  

1:0 Ḡ  Ḡ ᵝṿȂ 

9.4.2. ̂TRNG_STAT̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  SEIF CEIF Ḡ  SECS CECS DRDY 

 rc_w0 rc_w0  r r r 

 

ᵝ/β    
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31:7 Ḡ  Ḡ ᵝṿȂ 

6 SEIF Ҭ ᵝ 

64ҩ ᵝΐ ṿ 32 ֜ 0 1 ⌠↕ ᵝ

1Ȃ 

0̔ ⌠  

1̔ ⌠ ȂΏ 0 ᵝ 

5 CEIF Ҭ ᵝ 

TRNG_CLK ᵞԍ HCLK 1/16 ᵝ ᵝȂ 

0̔ ⌠  

1̔ ⌠ ȂΏ 0 ᵝ 

4:3 Ḡ  Ḡ ᵝṿȂ 

2 SECS ╠  

0̔ ╠ ⌠ Ȃ SEIF=1 SECS=0̆ ӊ╠ ⌠

ᵖ Ȃ 

1̔ ╠ ⌠ Ȃ 64ҩ ᵝΐ ṿ 32 ֜

0 1 ⌠ ̆ ᵝ 1Ȃ 

1 CECS ╠  

0̔ ╠ ⌠ Ȃ CEIF=1 CECS=0̆↕ ӊ╠ ⌠

ᵖ Ȃ 

1̔ ╠ ⌠ Ȃ TRNG_CLK ᵞԍ 1/16 HCLK Ȃ 

0 DRDY ‰ ᵝ 

TRNG_DATA ᴪ ᵝ̆ ѿҩ ֟ ᵝȂ 

0̔TRNG ῤ  

1̔TRNG ῤ  

9.4.3. ̂TRNG_DATÃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

ӊ╠̆ ᴆ ḠDRDYβ 1Ȃ 

̂32β ̃ Ȃ 

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

TRNDATA[31:16] 

r 

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

TRNDATA[15:0] 

r 

 

ᵝ/β    
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31:0 TRNDATA[31:0] 32ᵝ  

10. Ữ └ ̂DMÃ 

 ׃ .10.1

DMA └ ᶫԅѿ ᴆ Ữ ӊ Ữ Ữ ӊ ᴰ ̆

MCU ̆῀׃ ᾧԅ MCU ῀Ҭ ̆ ᵣ

Ȃ 

DMA └ ԅңҩAHB 8ҩ4 FIFŎᶏDMA ץ ᴰ

ȂDMA └ 8ҩ ̆ ҩ ץ № ѿҩ ҩ ᴰ Ȃ

ңҩῤ ᴂ DMA ᴨᾢ Ȃ 

RISC-Vῤ ҍ DMA └ ̆ ῀ᴂ └ ӊױ

Ԉ῏ Ȃ MCU DMA Ṝ̆MCU ᴪ Ȃ

ᶏ ԅ Ḡ MCU ԅѿ Ȃ 

10.2. Һ  

Â ңҩAHBҺ ᴰ ̆ѿҩAHB׆ DMA̕  

Â DMA └ 8ҩ ̆ ҩ 8ҩ ̕ 

Â Ữ ѿᴰ ̆4 ȁ8 16 ᴰ ̕ 

Â Ữ ᴰ ̆ Ữ ℗ ̕ 

Â ᴆᴨᾢ ̂ᵞȁҬȁ ȁ ̃ ᴆᴨᾢ ̂ ᵞ̆ᴨᾢ ̃̕ 

Â Ữ ᴰ ̔ ̆ ̆ ̕ 

Â Ữ ᴰ ̕ 

Â ᴰ ̕ 

Â ҈ ᴰ ̔ 

͠ Ữ ⌠  

͠ ⌠ Ữ  

͠ Ữ ⌠ Ữ  

Â DMA ҹᴰ └ ̔ 

͠ DMAᵬҹᴰ └ ̔ ᴰ ̆ ҹ65535 

͠ ᵬҹᴰ └ ̔ ᴰ ‗ԍ ѿҩᴰ  

Â ᴰ ᴰ ̆FIFO ҹ4ҩ ̔ 

͠ ᴰ ̔ Ữ Ҍ Ṝ̆ ꜚ /  

͠ ᴰ ̔ ғֽ FIFO Ṝ׆ ̆ FIFŎ FIFO

Ώ⌠  

Â ҩ 5 Ԋᴆ Ҭ ̕ 

Â Ҭ ᶏ Ȃ 
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10.3.  

10-1.  

Ữ ᴂ

Ữ

DMA 

ᴂ

FIFO

 0

 1

2

7

Ữ  
&

└  & 

Ữ

AHB ׆

AHB Һ

AHB Һ

ň

ň
ň

ň
ň

ň

0~7

0~7

0~7

0~7

└ 

&
 

ῤ

└ 

&
 

 

10-1. ̆DMA └ 4 № ̔ 

Â AHB׆ DMA̕  

Â ңҩ AHBҺ №≢ҹ ῤ ᶫ ᴰ ⱳ ̕ 

Â ңҩᴂ DMA ᴨᾢ ̕ 

Â Ȃ 

10.4. ⱳ  

DMA └ MCU ҍ ’Ҋ׆ѿҩ ѿҩ ᴰ ̆

̆ ̆ ̆ᴨᾢ ᴰ ̆ ץ ץ Ȃ

ץ AHB׆ 32β ᵬȂ 

⌠ Ữ ȁ Ữ ⌠ ץ Ữ ⌠ Ữ ҈ ᴰ ̆ΐᵣ

DMA_CHxCTL Ҭ TMᵝ ‗ ̆ 10-1. D Ȃ 
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10-1. D  

ᴰ  TM[1:0]   

⌠ Ữ  00 DMA_CHxPADDR DMA_CHxM0ADDR/ 

DMA_CHxM1ADDR 

Ữ ⌠  01 DMA_CHxM0ADDR/ 

DMA_CHxM1ADDR 

DMA_CHxPADDR 

Ữ ⌠ Ữ  10 DMA_CHxPADDR DMA_CHxM0ADDR/ 

DMA_CHxM1ADDR 

̔ 

1. DMA_CHxCTLMBSβ DMA_CHxM0ADDRDMA_CHxM1ADDRᵬҹ

Ữ Ȃ Ữ℗ ̕ 

2. DMA_CHxCTLTMβ ó0b11ô̆ ↕ ᴪ ꜚ῏ Ȃ 

10-2. ҈ ᴰ  

DMA

FIFO
Ỵ

(DMA_CHxPADDR)

Ỵ

(DMA_CHxM0ADDR/
DMA_CHxM1ADDR)

AHBӀ

Á   Ỵ

DMA

FIFO
Ỵ

AHBӀ(DMA_CHxPADDR)

Ỵ

(DMA_CHxM0ADDR/
DMA_CHxM1ADDR)

AHBӀ

Á Ỵ  

Ỵ

DMA

FIFO
Ỵ

(DMA_CHxPADDR)

Ỵ

(DMA_CHxM0ADDR/
DMA_CHxM1ADDR)

AHBӀ

Á Ỵ   Ỵ

 

10-2. ҈ ᴰ D̆MA └ ңҩAHBҺ №≢ Ữ

Ȃ 

Â ⌠ Ữ ̔ AHB Һ ׆ ̆ AHB Ữ Һ

Ữ Ώ῀ ̕ 

Â Ữ ⌠ ̔ AHB Ữ Һ ׆ Ữ ̆ AHB Һ

Ώ῀ ̕ 

Â Ữ ⌠ Ữ ̔ AHB Һ ׆ Ữ ̆ AHB Ữ Һ

Ữ Ώ῀ Ȃ 

10.4.1.  

ҹԅḠ ᴰ ̆DMA └ Ҭ ῀ԅ Ữ └̆ Ḥ
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Ḥ ̔ 

Â Ḥ ̔ ₮̆ ‰ ̕ 

Â Ḥ ̔ DMA └ ̆ DMA └ AHB פ Ȃ 

10-3. └ ԅDMA └ ҍ ӊ └Ȃ 

10-3. └ 

DMA

‰ ̆

Ḥ DMA

DMA

ῒז ᴨᾢ

̆ DMA

ΐ ᴨᾢ ̆

DMA └ Ḥ

⌠ Ḥ ̆
Ḥ

Ḥ ̆DMA

Ḥ

Ҋѿҩ
Ḥ

 

DMA └ 8ҩ ̆ ҩ ҩ Ȃ DMA_CHxCTLPERIENᵝ

‗ ԅ DMA Ҭ ȂDMA0ҍ DMA1 №≢↓ԍ 10-2. DMA

Ȃ 

DMA 10-2. DMA ̆ ѿҩ ץ ⌠ңҩDMA

҉̆ ңҩDMA Ȃᶛ ̆I2C0_RX ⌠ 0

5Ȃ DMA_CH0CTL̆DMA_CH5CTLPERIENᵝ ҹó0b001ô̆

ᶏ 0 5̆ I2C0₮DMA ̆ᴪ 0 5 Ӱ

ᴰ Ȃ 
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10-2. DMA  

 0 1 2 3 4 5 6 7 

P
E

R
IE

N
[2

:0
] 

000 ADC 
TIMER1_

TG 

TIMER2_

TG 

TIMER2_

CH1 
ADC0 ǒ 

TIMER0_

CH0 

TIMER0_

CH1 

TIMER0_

CH2 

ǒ 

001 I2C0_RX ǒ 
TIMER2_

UP 

TIMER2_

CH2 
ǒ I2C0_RX I2C0_TX I2C0_TX 

010 ǒ ǒ 
TIMER2_

CH0 

TIMER2_

CH3 
ǒ 

CAU_OU

T 
CAU_IN HAU_IN 

011 SPI_RX 

TIMER1_

CH2 

TIMER1_

UP 

SPI_RX SPI_TX SPI_TX 
TIMER1_

CH0 

TIMER1_

CH1 

TIMER1_

CH3 

TIMER1_

UP 

TIMER1_

CH3 

100 
USART1_

RX 

USART1_

TX 

USART0_

RX 
ǒ 

USART0_

RX 

USART2_

RX 

USART2_

TX 

USART0_

TX 

101 QSPI QSPI 

TIMER15

_CH0 

TIMER15

_UP 

TIMER16

_CH0 

TIMER16

_UP 

ǒ ǒ 

TIMER15

_CH0 

TIMER15

_UP 

TIMER16

_CH0 

TIMER16

_UP 

110 
TIMER0_

TG 

TIMER0_

CH0 

TIMER0_

CH1 

TIMER0_

CH0 

TIMER0_

CH3 

TIMER0_

TG 

TIMER0_

CMT 

TIMER0_

UP 

TIMER0_

CH2 
ǒ 

111 ǒ 
TIMER5_

UP 
I2C1_RX I2C1_RX ǒ ǒ ǒ I2C1_TX 

10.4.2.  

ᴂ  

ҩ DMA └ ңҩ№≢ ԍ Ữ ᴂ Ȃ DMA └ ѿ

⌠ ҩ ̆ᴂ ᴨᾢ ‗ ѿҩ Ȃᴨᾢ ↕

Ҋ̔ 

Â ᴆᴨᾢ ̔№ҹ4 ̆ᵞ̆Ҭ̆ Ȃ ץ DMA_CHxCTLPRIOβ

̕ 

Â ᴆᴨᾢ ̔ ΐ ᴆᴨᾢ ̆ ᵞ ᴨᾢ Ȃᶛ̔ 0

2 ҹ ᴆᴨᾢ ̆ 0 ᴨᾢ ԍ 2Ȃ 
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ᴰ ̆ ᴰ  

ᴰ  

DMA_CHxCTLPWIDTHMWIDTHβ ‗ ԅ Ữ ᴰ Ȃ

DMA └ 8ᵝ̆16β 32β Ȃ ᴰ Ҭ̆ PWIDTH

MWIDTHҌ D̆MAᴪ ꜚ / ᴰ Ȃ ᴰ Ҭ̆

MWIDTH ᶏ ץ ̆ᴪ ᴆ └ ҍPWIDTHȂ 

ᴰ  

DMA_CHxCTLPBURSTMBURSTβ ‗ ԅ Ữ ᴰ Ȃ

DMA └ Ữ ѿᴰ ̆4 ̆8 ̆16 ᴰ Ȃ ԍ

ᴰ ̆ ᶏ ̆PBURSTMBURSTᴪ └ ҹ 0̆ ֽ ѿᴰ Ȃ 

⌠ Ữ Ữ ⌠ ᴰ Ҭ̆ PBURSTҌҹ 0̆ ӊ ̆

DMA └ ᴪ PBURSTṿ 4 8̆ 1̆6 ᴰ Ȃ ▼ᵩ Ҍ

ѿ ᴰ ̆▼ᵩ ᴪ ѿᴰ Ȃ 

AMBA ᴰ Ҍ 1KB ̆ ↕ᴪ֟ ᴰ Ȃ ԍ Ữ

̆ ᴰ 1KB ̆ ᴆᴪ ꜚ 4 ̆8 ̆16 ̂ PBURST

MBURST‗ ̃ ᴰ №ҹ ѿᴰ Ȃ 

ᴰ  

DMA ᴰ ╠̆ DMA_CHxCNTCNTβ ‗ ԅ ᴰ ̆ ᶏ

DMA ӊ╠̆ ᴰ Ȃ ᵬҹᴰ └ Ṝ̆ ᶏ

̆CNTβ ᴪ └ ҹó0xFFFFôȂ ᴰ Ҭ̆CNT ▼ᵩ ᴰ Ȃ 

CNTβ ҍ ᴰ ῏̆ ᴰ ԍCNTӗץ ᴰ

Ȃҽᶛ ̆ PWIDTHṿ ҹó0b11ô↕̆ᴰ ԍCNT*4Ȃ

CNT ṿ ѿᴰ Ҭ ҩ ᴰ ᴪ⁞1Ȃ 

CNTṿ Ҋ↓ ̔ 

῏ ̂ DMA_CHxCTLCMENβ ̃̆ CNTṿ 10-

3. CNT Ȃᴰ Ữ ᴰ Ṑ̆ץḠ

Ữ ᴰ ̕ 

̔ PBURSTMBURSTҌ ó0b00ô̆ᴰ Ҍ Ữ

ᴰ ṐȂ ԍҌ ѿ ᴰ ▼ᵩ ̆ ᴆᴪ ꜚ № ҩ ѿᴰ Ȃ 

10-3. CNT 

ᵝ  Ữ ᵝ  CNTṿ 

8-bit 16-bit 2 Ṑ  

8-bit 32-bit 4 Ṑ  

16-bit 32-bit 2 Ṑ  

ῒז ’ ᴋ ṿ 

̂ ᵝ DMA_CHxCTLCMENβ̃̆ ᴰ Ḡ
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Ữ ᴰ ᴰ Ṑ̆ ↕ Ҍ Ḡ Ȃ 

CNT
PBURST_beats

 ̕ 

(CNT Ĭ PWIDTH_bytes)
(MBURST_beats Ĭ MWIDTH_bytes)

 Ȃ 

Â PWIDTH_bytes ᴰ Ȃ8β 1̆ 16β 2̆ 32β 4̕  

Â PBURST_beats ᴰ ̆ ѿᴰ 1̆ 4 ᴰ 4̆ 8

ᴰ 8̆ 16 ᴰ 16̕ 

Â MWIDTH_bytesỮ ᴰ Ȃ8β 1̆ 16β 2̆ 32β 4̕  

Â MBURST_beatsỮ ᴰ ̆ ѿᴰ 1̆ 4 ᴰ 4̆ 8

ᴰ 8̆ 16 ᴰ 16Ȃ 

ҽᶛ Ҋ̔ 

1. PWIDTH16β P̆BURST4 ᴰ M̆WIDTH8β M̆BURST16

ᴰ ̆↕CNT/4ҍ̂CNT*2̃/̂ 1*16̃ ̆ CNTץ 8 ṐȂ 

2. PWIDTH8β P̆BURST16 ᴰ M̆WIDTH16β M̆BURST4

ᴰ ̆↕CNT/16ҍ̂CNT*1̃/̂ 2*4̃ ̆ CNTץ 16Ṑ Ȃ 

̔ ᶏ ԅ Ữ℗ ̂ ᵝ DMA_CHxCTLSBMENβ̃ ̆ ᴪ

ᴆ └ ̆ Ӟץ ҉ Ȃ 

FIFO 

DMA └ ҩ ѿҩ 4 FIFOԍ ‖ ׆̆ ᴪᾢ

Ḡ FIFOҬ̆Ῥᴰ ⌠ Ȃ FIFO ̆DMA └ ң

̔ ᴰ ᴰ Ȃ Ữ ⌠ Ữ Ҋ̆DMA └ ֽ

ᴰ Ȃ 

ᴰ  

DMA_CHxFCTLMDMENβ 1 ᴰ Ȃ 

ҩ Ҭ̆ FIFO D̆MA └ ׆̆

Ữ FIFOȂ ̆ FIFOῤ ѿ ᴰ ̆DMAᴪ

Ȃ Ữ ̆ DMA_CHxFCTLFCCVβ FIFOҳ

ṿ‗ DMA └ ᵥ FIFOҬ Ώ῀ Ữ ̆ FIFO ⌠ ҳ

ṿ ̆FIFOҬ ᴪ Ώ῀ Ữ Ȃ 

ҹԅḠ ᴰ ̆FIFOҳ ṿ ҹ Ữ ѿ ᴰ ṐȂ

Ḡ FIFOҬ ץ Ữ ᴰ ȂFIFO ҳ ṿ

ҍ Ữ ᴰ Ữ ᴰ ῏ ΐ̆ᵣ 10-4. FIFOҳ ṿ Ȃ 

10-4. FIFOҳ ṿ  

MWIDTH MBURST 
FIFO ҳ ṿ 

1ҩ  2ҩ  3ҩ  4ҩ  
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8-bit 

single 4 ѿᴰ  8 ѿᴰ  12 ѿᴰ  16 ѿᴰ  

INCR4 1 ᴰ  2 ᴰ  3 ᴰ  4 ᴰ  

INCR8  1 ᴰ   2 ᴰ  

INCR16    1 ᴰ  

16-bit 

single 2 ѿᴰ  4 ѿᴰ  6 ѿᴰ  8 ѿᴰ  

INCR4  1 ᴰ   2 ᴰ  

INCR8    1 ᴰ  

INCR16     

32-bit 

single 1 ѿᴰ  2 ѿᴰ  3 ѿᴰ  4 ѿᴰ  

INCR4    1 ᴰ  

INCR8     

INCR16     

̔ ᴰ ⌠ Ữ ̆ PBURST_beats Ĭ PWIDTH_bytes = 16̆FIFO

ҳ ṿҌ ó0b10ôȂ ó0b10ô̆ ⌠ ̆DMA └ ׆

Ҭ FIFŎ DMAᴪ Ữ ҬΏ῀3ҩ ̂ ҩ FIFOҳ

ṿ‗ ̃̆ ▼ᵩѿҩ Ȃ ҳ ̆FIFOҬ

Ҋѿ ᴰ ̆ FIFOҬ ⌠ FIFOҳ ṿӞҌᴪ Ữ ᴰ

̆ᴪᶏ ᴰ ‟ Ȃ 

ᴰ  

DMA_CHxFCTLMDMENβ 0 ᴰ Ȃ 

ҩ Ҭ̆DMA └ ѿ ᴰ ѿҩ ̆FIFO ҳ ṿ ̂

DMA_CHxFCTLFCCVβ ̃ ӈȂ ᴰ Ҭ̆ ғֽ FIFO Ṝ̆

DMAᴪ ׆̆ ῀FIFOȂ FIFO D̆MA

̆ FIFOҬ Ώ῀ Ȃ 

/  

ᴰ Ҭ M̆WIDTHᴪ ᴆ └ ҍPWIDTH̆ ᶏ /

ⱳ Ȃ 

ᴰ Ҭ M̆WIDTHҍPWIDTHԑ ̆ ҹ Ȃ MWIDTHҍPWIDTH

Ҍ ̆DMA Ώᴰ Ҍ ̆DMAᴪ ꜚ / ᵬȂ ᴰ Ҭ̆

ᵬȂ 

Ẋ CNT ҹ 16̆PWIDTHҹ ó0b00ô̆PNAGA MNAGA 1Ȃ ԍҌ

MWIDTH̆DMA ᴰ ᵬ 10-4. PWIDTHҹó0b00ô̆  / Ȃ 
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10-4. PWIDTHҹó0b00ô̆  /  

read 0xB0[7:0] @0x0 read 0xB8[7:0] @0x8

read 0xB1[7:0] @0x1 read 0xB9[7:0] @0x9

read 0xB2[7:0] @0x2 read 0xB10[7:0] @0xA

read 0xB3[7:0] @0x3 read 0xB11[7:0] @0xB

read 0xB4[7:0] @0x4 read 0xB12[7:0] @0xC

read 0xB5[7:0] @0x5 read 0xB13[7:0] @0xD

read 0xB6[7:0] @0x6 read 0xB14[7:0] @0xE

read 0xB7[7:0] @0x7 read 0xB15[7:0] @0xF

B15 B14 B13 B12

B11 B10 B9 B8

B7 B6 B5 B4

B3 B2 B1 B0

write 0xB0[7:0] @0x0 write 0xB8[7:0] @0x8

write 0xB1[7:0] @0x1 write 0xB9[7:0] @0x9

write 0xB2[7:0] @0x2 write 0xB10[7:0] @0xA

write 0xB3[7:0] @0x3 write 0xB11[7:0] @0xB

write 0xB4[7:0] @0x4 write 0xB12[7:0] @0xC

write 0xB5[7:0] @0x5 write 0xB13[7:0] @0xD

write 0xB6[7:0] @0x6 write 0xB14[7:0] @0xE

write 0xB7[7:0] @0x7 write 0xB15[7:0] @0xF

ῇ ₴

read 0xB0[7:0] @0x0 read 0xB32[7:0] @0x20

read 0xB4[7:0] @0x4 read 0xB36[7:0] @0x24

read 0xB8[7:0] @0x8 read 0xB40[7:0] @0x28

read 0xB12[7:0] @0xC read 0xB44[7:0] @0x2C

read 0xB16[7:0] @0x10 read 0xB48[7:0] @0x30

read 0xB20[7:0] @0x14 read 0xB52[7:0] @0x34

read 0xB24[7:0] @0x18 read 0xB56[7:0] @0x38

read 0xB28[7:0] @0x1C read 0xB60[7:0] @0x3C

write 0xB4B0[15:0] @0x0

write 0xB12B8[15:0] @0x2

write 0xB20B16[15:0] @0x4

write 0xB28B24[15:0] @0x6

write 0xB36B32[15:0] @0x8

write 0xB44B40[15:0] @0xA

write 0xB52B48[15:0] @0xC

write 0xB60B56[15:0] @0xE

ῇ ₴

read 0xB0[7:0] @0x0 read 0xB8[7:0] @0x8

read 0xB1[7:0] @0x1 read 0xB9[7:0] @0x9

read 0xB2[7:0] @0x2 read 0xB10[7:0] @0xA

read 0xB3[7:0] @0x3 read 0xB11[7:0] @0xB

read 0xB4[7:0] @0x4 read 0xB12[7:0] @0xC

read 0xB5[7:0] @0x5 read 0xB13[7:0] @0xD

read 0xB6[7:0] @0x6 read 0xB14[7:0] @0xE

read 0xB7[7:0] @0x7 read 0xB15[7:0] @0xF

write 0xB3B2B1B0[31:0] @0x0

write 0xB7B6B5B4[31:0] @0x4

write 0xB11B10B9B8[31:0] @0x8

write 0xB15B14B13B12[31:0] @0xC

ῇ ₴

word 4

word 3

word 2

word 1

B60 B56 B52 B48

B44 B40 B36 B32

B28 B24 B20 B16

B12 B8 B4 B0

word 4

word 3

word 2

word 1

B15 B14 B13 B12

B11 B10 B9 B8

B7 B6 B5 B4

B3 B2 B1 B0

word 4

word 3

word 2

word 1

Á PAIF = 0, MWIDTH = 8-bit

Á PAIF = 1, MWIDTH = 16-bit

Á PAIF = 0, MWIDTH = 32-bit

 

Ẋ CNT ҹ 8̆PWIDTHҹó0b01ôP̆NAGAMNAGA 1Ȃ ԍҌ WIDTH̆

DMA ᴰ ᵬ  10-5. PWIDTHҹó0b01ô̆ / Ȃ 

 10-5. PWIDTHҹó0b01ô̆ /  

read 0xB1B0[15:0] @0x0

read 0xB5B4[15:0] @0x4

read 0xB9B8[15:0] @0x8

read 0xB13B12[15:0] @0xC

read 0xB17B16[15:0] @0x10

read 0xB21B20[15:0] @0x14

read 0xB25B24[15:0] @0x18

read 0xB29B28[15:0] @0x1C

write 0xB0[7:0] @0x0 write 0xB8[7:0] @0x8

write 0xB1[7:0] @0x1 write 0xB9[7:0] @0x9

write 0xB2[7:0] @0x2 write 0xB10[7:0] @0xA

write 0xB3[7:0] @0x3 write 0xB11[7:0] @0xB

write 0xB4[7:0] @0x4 write 0xB12[7:0] @0xC

write 0xB5[7:0] @0x5 write 0xB13[7:0] @0xD

write 0xB6[7:0] @0x6 write 0xB14[7:0] @0xE

write 0xB7[7:0] @0x7 write 0xB15[7:0] @0xF

ῇ ₴

read 0xB1B0[15:0] @0x0

read 0xB3B2[15:0] @0x2

read 0xB5B4[15:0] @0x4

read 0xB7B6[15:0] @0x6

read 0xB9B8[15:0] @0x8

read 0xB11B10[15:0] @0xA

read 0xB13B12[15:0] @0xC

read 0xB15B14[15:0] @0xE

write 0xB1B0[15:0] @0x0

write 0xB3B2[15:0] @0x2

write 0xB5B4[15:0] @0x4

write 0xB7B6[15:0] @0x6

write 0xB9B8[15:0] @0x8

write 0xB11B10[15:0] @0xA

write 0xB13B12[15:0] @0xC

write 0xB15B14[15:0] @0xE

ῇ ₴

read 0xB1B0[15:0] @0x0

read 0xB3B2[15:0] @0x2

read 0xB5B4[15:0] @0x4

read 0xB7B6[15:0] @0x6

read 0xB9B8[15:0] @0x8

read 0xB11B10[15:0] @0xA

read 0xB13B12[15:0] @0xC

read 0xB15B14[15:0] @0xE

write 0xB5B4B1B0[31:0] @0x0

write 0xB13B12B9B8[31:0] @0x4

write 0xB21B20B17B16[31:0] @0x8

write 0xB29B28B25B24[31:0] @0xC

ῇ ₴

Á PAIF = 0, MWIDTH = 8-bit

Á PAIF = 0, MWIDTH = 16-bit

Á PAIF = 1, MWIDTH = 32-bit

B15 B14 B13 B12

B11 B10 B9 B8

B7 B6 B5 B4

B3 B2 B1 B0

word 4

word 3

word 2

word 1

B29 B28 B25 B24

B21 B20 B17 B16

B13 B12 B9 B8

B5 B4 B1 B0

word 4

word 3

word 2

word 1

B15 B14 B13 B12

B11 B10 B9 B8

B7 B6 B5 B4

B3 B2 B1 B0

word 4

word 3

word 2

word 1

 

Â CNT ҹ 4̆PWIDTHҹ ó0b10ôP̆NAGAMNAGA 1Ȃ ԍҌ MWIDTH̆

DMA ᴰ ᵬ 10-6. PWIDTHҹó0b10ô̆ / Ȃ 
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10-6. PWIDTHҹó0b10ô̆ /  

read 0xB3B2B1B0[31:0] @0x0

read 0xB7B6B5B4[31:0] @0x4

read 0xB11B10B9B8[31:0] @0x8

read 0xB15B14B13B12[31:0] @0xC

B15 B14 B13 B12

B11 B10 B9 B8

B7 B6 B5 B4

B3 B2 B1 B0

write 0xB0[7:0] @0x0 write 0xB8[7:0] @0x8

write 0xB1[7:0] @0x1 write 0xB9[7:0] @0x9

write 0xB2[7:0] @0x2 write 0xB10[7:0] @0xA

write 0xB3[7:0] @0x3 write 0xB11[7:0] @0xB

write 0xB4[7:0] @0x4 write 0xB12[7:0] @0xC

write 0xB5[7:0] @0x5 write 0xB13[7:0] @0xD

write 0xB6[7:0] @0x6 write 0xB14[7:0] @0xE

write 0xB7[7:0] @0x7 write 0xB15[7:0] @0xF

ῇ ₴

read 0xB3B2B1B0[31:0] @0x0

read 0xB7B6B5B4[31:0] @0x4

read 0xB11B10B9B8[31:0] @0x8

read 0xB15B14B13B12[31:0] @0xC

write 0xB1B0[15:0] @0x0

write 0xB3B2[15:0] @0x2

write 0xB5B4[15:0] @0x4

write 0xB7B6[15:0] @0x6

write 0xB9B8[15:0] @0x8

write 0xB11B10[15:0] @0xA

write 0xB13B12[15:0] @0xC

write 0xB15B14[15:0] @0xE

ῇ ₴

read 0xB3B2B1B0[31:0] @0x0

read 0xB7B6B5B4[31:0] @0x4

read 0xB11B10B9B8[31:0] @0x8

read 0xB15B14B13B12[31:0] @0xC

write 0xB3B2B1B0[31:0] @0x0

write 0xB7B6B5B4[31:0] @0x4

write 0xB11B10B9B8[31:0] @0x8

write 0xB15B14B13B12[31:0] @0xC

ῇ ₴

word 4

word 3

word 2

word 1

B15 B14 B13 B12

B11 B10 B9 B8

B7 B6 B5 B4

B3 B2 B1 B0

word 4

word 3

word 2

word 1

Á PAIF = 1, MWIDTH = 8-bit

Á PAIF = 0, MWIDTH = 16-bit

Á PAIF = 0, MWIDTH = 32-bit

B15 B14 B13 B12

B11 B10 B9 B8

B7 B6 B5 B4

B3 B2 B1 B0

word 4

word 3

word 2

word 1

 

10.4.3.  

Ữ ң ̔ Ȃ DMA_CHxCTL

PNAGAMNAGAβ Ữ Ȃ 

Ҭ̆ ѿ ҹ∆ ̂DMA_CHxPADDR̆DMA_CHxM0ADDR̆

DMA_CHxM1ADDRȂ̃ 

Ҭ̆Ҋѿ ᴰ ╠ ⱴ 1̂ 2̆ 4̃̆ ҩṿ ‗ԍ ᴰ

Ȃ ᴰ Ҭ̆ DMA_CHxCTLPBURST ҹó0b00ô̆

DMA_CHxCTLPAIFβ 1ᶏ ̆ Ҋѿ ᴰ ҹ 4̆ ҍ

ᴰ ῏ȂPAIFҍ Ữ ῏Ȃ 

̔ DMA_CHxCTL Ҭ PAIFβ ҹô1ó̆ ̂

DMA_CHxPADDR̃ ҹ4 Ȃ 

10.4.4.  

Ȃ ץ DMA_CHxCTLCMENβ 1ᶏ Ȃ

DMAᵬҹᴰ └ Ȃ DMA_CHxCTLTFCSβ 1 ̆

ᵬҹᴰ └ ̆ ᶏ ̆ ᴪ ꜚ῏ Ȃ 

Ҭ̆ DMAD C̆NTṿᴪ ῀ ғ̆ᴰ ᵝᴪ 1Ȃ

DMAᴪѿ ̆ ⌠₮ ᴰ ᶏ ᵝ 0Ȃ 

10.4.5. Ữ℗  

ҍ ̆ Ữ℗ Ӟ Ȃ ץ DMA_CHxCTL

SBMENβ 1ᶏ Ȃ ԅ Ữ℗ ̆ ᶏ ̆ ᴆᴪ ꜚ Ȃ

Ữ℗ ԍ ҍ Ữ ӊ ᴰ ̆ Ữ ⌠ Ữ Ҭ ᶏ Ȃ 
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Ữ℗ ңҩ Ữ ‖ ̆ңҩ Ữ ≢№ץ

DMA_CHxM0ADDRDMA_CHxM1ADDRҬ Ȃ DMAD ̆ Ữ

ѿҩ Ữ ‖ Ȃ DMAD Ҭ̆ DMA ‖ ץ ῒז AHB

Һ ᵬ̆ғῒ ץ Ȃ 

ᴆ ץ DMA_CHxCTLMBSβ ѿ ᴰ DMAᶏ ‖

ȂDMA ᶏ ץ ̆MBS ץ ҹDMA Ữ ‖ ᵝ̆ ᴪ ᴰ

ꜚ ó0ó̆ó1ôӊ ℗ ̆DMA Ữ℗ ᵬ 10-7. Ữ℗ Ȃ 

10-7. Ữ℗  

MBS = 0

ᶕ

FIFO

Ỵ 0ῇ ₴

Ỵ 1ῇ ₴

ᴶ
MBS = 1

ᴶ
MBS = 0

Ỵ Ỵ 0 ᴶ :

Ỵ Ỵ 1 ᴶ :

FIFO

└ Ỵ

 

10.4.6. ᴰ └  

ᴰ ᴰ └ ‗ Ȃ DMA_CHxCTLTFCSβ‗ ԅᴰ └

DMAȂ 

Â DMAҹᴰ └ ̔ DMA_CHxCNTCNTβ ‗ ᴰ ̆

ᶏ ╠ ̕ 

Â ҹᴰ └ ̔ ᶏ DMA_CHxCNTCNTβ ҹᴪ ᴆ └

ҹóFFFFô̆ CNT ӈȂDMA ᴰ ѿ ᴰ

‗ Ȃ 

̔ ᴰ Ữ ⌠ Ữ ̆ᴰ └ DMAȂ 

10.4.7. ᴰ ᵬ 

ᴰ ҈ ᵬ ̔ ⌠ Ữ ̆ Ữ ⌠ ̆ Ữ ⌠ Ữ Ȃ Ữ

ץ ҹ Ȃ 

Ữ ᴰ  

Â ⌠ Ữ ̔ 

-  ᴰ ̆ FIFO D̆MA ꜚ Ữ ᴰ Ώ̆ ⌠ Ữ
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Ҭ 

-  ᴰ ̆ FIFO ⌠ҳ ṿ D̆MA ꜚ ѿ ᴰ ̆ FIFO

ῃ Ώ῀ Ữ Ҭ 

Â Ữ ⌠ ̔ 

-  ᴰ ̆ ᶏ DMAᴪ ┴ Ữ ᴰ ̆ ⌠FIFOȂ

ᴰ Ҭ̆ ғֽ FIFOҹ ̆DMA └ ᴪ Ữ ᵬ 

-  ᴰ ̆ ᶏ ̆Ҍ ̆DMA ᴪ ѿ

ᴰ FIFOȂ ᴰ Ҭ̆ FIFO ѿ ѿ ᴰ ̆

DMA └ ᴪ Ữ ᵬ 

Â Ữ ⌠ Ữ ̔ ᴰ Ȃ FIFO ⌠ ҳ ṿ D̆MA ѿ

ᴰ FIFO ῃ Ώ῀ Ữ ҬȂ 

ᴰ  

Â ⌠ Ữ ̔ DMA ⌠ ғFIFO ᴰ ̆DMA ꜚ

ᴰ ׆ Ώ῀FIFO̕ 

Â Ữ ⌠ ̔ DMA ⌠ ғFIFO ᴰ ̆DMA ꜚ

ᴰ FIFO׆ Ώ῀ ̕ 

Â Ữ ⌠ Ữ ̔ ᴰ Ȃ ᶏ ̆DMA ꜚ ѿ ᴰ

Ώ FIFOȂ ᴰ Ҭ̆ FIFO ѿ ѿ ᴰ

̆DMA └ ᴪ Ữ ᵬȂ 

10.4.8. ᴰ  

DMAD ᴆ ꜚ ̆ DMA_INTF0ҍ DMA_INTF1ᵝ FTFIFxץҊ ’Ҋᴪ

1̔  

Â ᴰ ̕ 

Â ᴆ ̕ 

Â ᴰ Ȃ 

ᴰ  

DMAᶏ ץ ̆ ᴪ Ữ ӊ ᴰ Ȃ DMA_CHxCNTCNTҬ

ᴰ ѿ ץ D̆MAD ̆ DMA_CHxCTL

CHENβ ꜚ Ȃ 

Â ⌠ Ữ ̔ DMA ᴰ └ ̆CNT⁞ ⌠0ғFIFOҬ ῃΏ῀⌠

Ữ Ҭ̆ᴰ Ȃ ᴰ └ ̆ ѿҩ ғFIFOҬ

ῃΏ῀⌠ Ữ Ҭ̆ᴰ ̕ 

Â Ữ ⌠ ̔ DMA ᴰ └ ̆ DMA_CHxCNT Ҭ CNTβ

⁞⌠0 ᴰ Ȃ ᵬҹᴰ └ ̆ ѿҩ ̆ᴰ

̕ 

Â Ữ ⌠ Ữ ̔ DMAҹᴰ └ ̆CNT⁞ ⌠0ғFIFOҬ ῃΏ῀

⌠ Ữ Ҭ̆ᴰ Ȃ 
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ᴆ  

DMAD ץ DMA_CHxCTLCHENβ 0Ả Ȃ 0 ᵬӊ ̆ CHEN

ׅ ҹ 1̆ ף Ữ ׅ ᴰ ̆ FIFOҬ ▼ᵩ ᴰ

Ȃ 

Â ⌠ Ữ ̔ ᴆ 0 ᵬ ̆ ╠ ᴰ ̆DMA ᴰ ᴪ

Ả ȂҹԅḠ ׆ ῃ Ώ῀ Ữ Ҭ̆ Ữ FIFO Ҋׅ

ᴪ ᴰ ̆ ⌠FIFOҬ ῃ Ώ῀ Ữ ҬȂ FIFOҬ▼ᵩ

Ҍ ѿ Ữ ᴰ ̆ ֓ ᴪ № ѿᴰ Ȃ FIFO▼ᵩ

ԍ Ữ ᴰ ̆ ҩ ᴪ ᵝ 0̆ Ώ῀ Ữ ҬȂ CNT ṿ

ץ ₮ Ữ Ҭ Ȃ FIFOҬ ᴰ ӊ ̆CHENᴪ ᴆ ꜚ

0̆ DMA_INTF0DMA_INTF1 ᵝFTFIFxᴪ 1̕  

Â Ữ ⌠ ̔ ᴆ 0 ᵬ ̆ ╠ Ữ ᴰ ץ ̆DMAD ᴪẢ

ȂCHENᴪ ꜚ 0̆ DMA_INTF0DMA_INTF1 ᵝFTFIFxᴪ

1̕  

Â Ữ ⌠ Ữ ̔ҍ ⌠ Ữ ̆ῒҬ Ữ ᴰ Ȃ 

ᴰ  

҈ ᴪ῏ DMAD ̔ 

Â FIFO ̔ ⌠ FIFO ̆ ᴪ ῏ ғҌᴪ ᴋᵥᴰ Ȃ ’

Ҋ̆FTFIFxҌᴪ 1Ȃ FIFO Ḥ ̆ ̕ 

Â ̔ Ữ ₮ ̆DMA └ ᴪ ⌠

̆ Ả ᴰ ғFTFIFxҌᴪ 1Ȃ ̆CNTׅ ᴪ

ѿ ⁞1 ᵬȂ Ḥ ̆ ̕ 

Â ̔ Ữ℗ Ҋ̆ DMA Ữ

Ώ ᵬ ̆DMA └ ᴪ ⌠ Ȃ ҩ ̆DMA └ ᵬ

ҍ ᴆ 0 Ȃ Ḥ ̆ Ȃ 

10.4.9.  

ꜚѿ DMA ᴰ ̆ Ҋץ ᵬ̔ 

1. CHENβ̆ ҹ 1̂ ᶏ ̃̆ 0 DMAD Ȃ CHENҹ0 ̆

Ҋ↓ DMA̕  

2. DMA_INTF0DMA_INTF1 ᵝFTFIFx̆ ↕ ᶏ DMA̕ 

3. DMA_CHxCTLTMβ ᴰ ̕ 

4. DMA_CHxCTLPERIENᵝ Ȃ ᴰ Ữ ⌠ Ữ

̆PERIENΐᵣ ӈ̆ ѿ ץ ̕ 

5. DMA_CHxCTLҬ Ữ ̆ Ữ ̂memory 0

memory1̃̆ Ữ℗ ̆ ᴨᾢ ̆ Ữ ᴰ ̆ Ữ

̆ ̆ᴰ └ ̕ 

6. DMA_CHxFCTLҬ ̆ ᶏ ᴰ ̆

FCCVβ ץ FIFO ҳ ṿ̕ 
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7. DMA_CHxCTLҬ ᴰ Ҭ ̆ ᴰ Ҭ ̆D Ҭ ̆

ᴰ Ҭ ᶏ ᵝȂ DMA_CHxFCTLҬ FIFO Ҭ

ᶏ ᵝȂҬ ᶏ ᵝ ̕ 

8. DMA_CHxPADDRҬ ̕ 

9. ᶏ Ữ℗ ̆ DMA_CHxM0ADDRDMA_CHxM1ADDRҬ ң

ҩ Ữ Ȃ ᶏ ѿҩ Ữ ̆ CHxCTLMBSβ ‗

DMA_CHxM0ADDRDMA_CHxM1ADDR̕ 

10. DMA_CHxCNTҬ ᴰ ̕ 

11. DMA_CHxCTLCHENβ 1̆ ᶏ DMA Ȃ 

Ả DMAD ̆ Ҋץ ᵬ̔ 

1. CHENβ̆ DMA ᵬ Ȃ CHENҹ 0 ̆DMA ԍ

̆ ץ DMAץ DMAD ̕ 

2. DMA_INTF0DMA_INTF1 ᵝ FTFIFx̆ ↕ DMA

Ῥᶏ ̕ 

3. DMA_CHxCNT₮ ҍ▼ᵩ ̕ 

4. DMA_CHxPADDRҬ ̕ 

5. DMA_CHxM0ADDRDMA_CHxM1ADDRҬ Ữ ̕ 

6. DMA_CHxCNTҬ ▼ᵩ ̕ 

7. DMA_CHxCTLCHENβ 1̆ ꜚDMA Ȃ 

10.5. Ҭ  

ҩDMA Ғ Ҭ ̆ 5ҩҬ Ԋᴆ̔ᴰ Ҭ ̆ ᴰ Ҭ ̆ᴰ

Ҭ ̆ ᴰ Ҭ ̆FIFO Ҭ ȂᴋᵥѿҩҬ Ԋᴆ ץ

DMAҬ Ȃ 

DMA_INTF0DMA_INTF1ҩҬ Ԋᴆ ᵝ̆ DMA_INTC0

DMA_INTC1ҩҬ Ԋᴆ ᵝ̆ DMA_CHxCTLDMA_CHxFCTL

ҩҬ Ԋᴆ ᶏ ᵝ̆ΐᵣ 10-5. DMAҬ Ԋᴆ Ȃ 

10-5. DMAҬ Ԋᴆ 

Ҭ Ԋᴆ 

ᵝ ᶏ ᵝ ᵝ 

DMA_INTF0

DMA_INTF1 

DMA_CHxCTL

DMA_CHxFCTL 
DMA_INTC0 DMA_INTC1 

ᴰ  FTFIF FTFIE FTFIFC 

ᴰ  HTFIF HTFIE HTFIFC 

ᴰ  TAEIF TAEIE TAEIFC 

 SDEIF SDEIE SDEIFC 

FIFO ҍ  FEEIF FEPIE FEEIFC 

5ҩԊᴆ ҹ3№ץ ̔ 

Â ̔ᴰ ᴰ ̕ 

Â ̔ ᴰ FIFO ̕ 
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Â ̔ᴰ FIFO Ȃ 

Ԋᴆ ̆ DMAD Ҍᴪ Ả ׅ̆ ᴰ Ȃ Ԋᴆ ̆

DMAD ᴪ Ả Ȃ ҈ Ԋᴆ Ҋѿ Ȃ 

10.5.1.  

ң Ԋᴆ̆ᴰ Ԋᴆ ᴰ ԊᴆȂ 

Ҋץ ’ ̆ᴰ ᵝ ᴪ 1̔  

Â DMAᵬҹᴰ └ ̆CNT ⌠ 0̕  

Â ᵬҹᴰ └ ̆ ѿҩ ᴰ ̆̂ Ώ

Ữ ᴰ ̆ FIFOҬ ῃ Ώ῀ Ữ Ҭ̃ᴰ ̕ 

Â ᴰ ӊ╠̆ ᴆ 0 Ả ᴰ ̆ ╠ Ữ ᴰ

̆̂ ⌠ Ữ Ữ ⌠ Ữ ᴰ ̆ FIFOҬ ῃ

Ώ῀ Ữ Ҭ̃ᴰ ̕ 

Â ᴰ ӊ╠̆ ԍ Ả ᴰ ̆ ╠ Ữ

ᴰ ̆̂ ⌠ Ữ Ữ ⌠ Ữ ᴰ ̆ FIFOҬ

ῃ Ώ῀ Ữ ̆̃ ᴰ Ȃ 

ᴰ ᵝ 1̆ ғᴰ Ҭ ᶏ ̆DMA └ ֟ ᴰ Ҭ Ȃ 

DMAᵬҹᴰ └ ғ CNT⁞ ⌠∆ ṿ ѿ ̆ ᴰ ᵝᴪ 1Ȃ

ᵬҹᴰ └ ̆DMA ᴰ ѿ ̆ ᴰ

ׅҹ0Ȃ 

ᴰ ᵝ 1̆ ғ ᴰ Ҭ ᶏ ̆DMA └ ֟ ᴰ Ҭ Ȃ 

10.5.2.  

ң Ԋᴆ̆ ᴰ FIFO Ȃ ԍDMAD Ȃ 

ᴰ  

ҩ ᶏ ᴰ ғᴰ ҹ ⌠ Ữ ᴪ Ȃ FIFO ̆

ᴰ ̆ᵖ DMA ̆ ᴰ

ᵝ 1Ȃ 

ᴰ ᵝ 1̆ ғ ᴰ Ҭ ᶏ D̆MA └ ֟

ᴰ Ҭ Ȃ 

FIFO  

ҩ Ữ ӊ ᴰ ᴪ ̆ FIFO ҉ Ҋ ̆FIFO

ᵝ 1Ȃ 

ᴰ ҹ ⌠ Ữ ̆ ғ ⌠ ᴨᾢ ̆FIFO▼ᵩ Ҍ
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ѿ ᴰ ̆FIFO ҉ Ȃ ⌠FIFO ̆DMA └ ᴪ

̆ Ҍᴪ ⌠ ᴰ Ȃ 

ᴰ ҹ Ữ ⌠ ̆ ғ ⌠ ᴨᾢ ̆FIFOҬ Ҍ

ᴰ ̆FIFO Ҋ Ȃ ⌠FIFO ̆DMA └ ᴪ

̆ Ҍᴪ ⌠ ᴰ Ȃ 

FIFO ᵝ 1̆ ғFIFO Ҭ ᶏ ̆DMA └ ֟ FIFO Ҭ Ȃ 

10.5.3.  

ᴰ Ҭ ᴪ̆ FIFO ᴰ ̂ ̃̆

ᴰ ᴪ Ҭ Ȃ 

FIFO  

ᶏ ᴰ ̆FIFO ҳ ṿ ҍ Ữ ᴰ ̆

10-4. FIFOҳ ṿ Ȃ ᴪ FIFO ̆ ̆ ᴪ ῏

̆ Ҍ ꜚᴋᵥᴰ Ȃ 

FIFO ᵝ 1̆ ғFIFO Ҭ ᶏ ̆DMA └ ֟ FIFO Ҭ Ȃ 

 

Ữ℗ Ҋ ᴪ Ȃ ᴆ DMA ᶏ Ữ

Ώ ᵬ̆ ᴪ Ȃҽᶛ ̆ Ữ 0 DMA └ ᶏ

̆ ᴆ DMA_CHxM0ADDR Ώ ᵬ̆↕ᴪ֟

Ȃ ̆ ╠ ᴰ ӊ ̂ Ώ Ữ ᴰ

Ҋ̆FIFOҬ ῃ Ώ῀⌠memoryҬ̃̆ DMAᴪ ꜚẢ Ȃ 

ᵝ 1̆ғ Ҭ ᶏ D̆MA └ ֟

Ҭ Ȃ 

 

DMA Ữ Һ ₮ԅᾛ ̆ᴪ ̆

DMA ȂDMA0DMA1 Ữ ᾛ 10-8. DMA

Ȃ 
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10-8. DMA  

DMA
Ỵ

D
M

A

ň

FMC

SRAM0

AHB1

EXMC

AHB2

SRAM1

SRAM2

SRAM3

APB1

APB2

BLE
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10.6. DMA  

DMA ̔0x4002 6000 

10.6.1. Ҭ ᵝ 0̂ DMA_INTF0̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

Ḡ  FTFIF3 HTFIF3 TAEIF3 SDEIF3 Ḡ  FEEIF3 FTFIF2 HTFIF2 TAEIF2 SDEIF2 Ḡ  FEEIF2   

 r r r r  r r r r r  r 

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

Ḡ  FTFIF1 HTFIF1 TAEIF1 SDEIF1 Ḡ  FEEIF1 FTFIF0 HTFIF0 TAEIF0 SDEIF0 Ḡ  FEEIF0   

 r r r r  r r r r r  r 

 

ᵝ/ᵝ    

31:28 Ḡ  Ḡ ᵝṿȂ 

27/21/11/5 FTFIFx x ᴰ ᵝ̂x=0é3̃ 

ᴆ ᵝ̆ ᴆΏDMA_INTC0 ᵝҹ1  

0̔ xᴰ  

1̔ xᴰ  

26/20/10/4 HTFIFx x ᴰ ᵝ̂x=0é3̃ 

ᴆ ᵝ̆ ᴆΏDMA_INTC0 ᵝҹ1  

0̔ x ᴰ  

1̔ x ᴰ  

25/19/9/3 TAEIFx x ᴰ ᵝ̂x=0é3̃ 

ᴆ ᵝ̆ ᴆΏDMA_INTC0 ᵝҹ1  

0̔ x ᴰ  

1̔ x ᴰ  

24/18/8/2 SDEIFx x ᴰ ᵝ̂x=0é3̃ 

ᴆ ᵝ̆ ᴆΏDMA_INTC0 ᵝҹ1  

0̔ x ᴰ  

1̔ x ᴰ  

23/17/7/1 Ḡ  Ḡ ᵝṿȂ 

22/16/6/0 FEEIFx x FIFO ҍFIFO ᵝ̂x=0é3̃ 

ᴆ ᵝ̆ ᴆΏDMA_INTC0 ᵝҹ1  

0̔ x FIFO FIFO  

1̔ x FIFO FIFO  
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10.6.2. Ҭ ᵝ 1̂ DMA_INTF1̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

Ḡ  FTFIF7 HTFIF7 TAEIF7 SDEIF7 Ḡ  FEEIF7 FTFIF6 HTFIF6 TAEIF6 SDEIF6 Ḡ  FEEIF6   

 r r r r  r r r r r  r 

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

Ḡ  FTFIF5 HTFIF5 TAEIF5 SDEIF5 Ḡ  FEEIF5 FTFIF4 HTFIF4 TAEIF4 SDEIF4 Ḡ  FEEIF4   

 r r r r  r r r r r  r 

 

ᵝ/ᵝ    

31:28 Ḡ  Ḡ ᵝṿȂ 

27/21/11/5 FTFIFx x ᴰ ᵝ̂x=4é7̃ 

ᴆ ᵝ̆ ᴆΏDMA_INTC1 ᵝҹ1  

0̔ xᴰ  

1̔ xᴰ  

26/20/10/4 HTFIFx x ᴰ ᵝ̂x=4é7̃ 

ᴆ ᵝ̆ ᴆΏDMA_INTC1 ᵝҹ1  

0̔ x ᴰ  

1̔ x ᴰ  

25/19/9/3 TAEIFx x ᴰ ᵝ̂x=4é7̃ 

ᴆ ᵝ̆ ᴆΏDMA_INTC1 ᵝҹ1  

0̔ x ᴰ  

1̔ x ᴰ  

24/18/8/2 SDEIFx x ᴰ ᵝ̂x=4é7̃ 

ᴆ ᵝ̆ ᴆΏDMA_INTC1 ᵝҹ1  

0̔ x ᴰ  

1̔ x ᴰ  

23/17/7/1 Ḡ  Ḡ ᵝṿȂ 

22/16/6/0 FEEIFx x FIFO ҍFIFO ᵝ̂x=4é7̃ 

ᴆ ᵝ̆ ᴆΏDMA_INTC1 ᵝҹ1  

0̔ x FIFO FIFO  

1̔ x FIFO FIFO  

10.6.3. Ҭ ᵝ 0̂ DMA_INTC0̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 
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̂32β ̃ Ȃ 

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

Ḡ  FTFIFC3 HTFIFC3 TAEIFC3 SDEIFC3 Ḡ  FEEIFC3 FTFIFC2 HTFIFC2 TAEIFC2 SDEIFC2 Ḡ  FEEIFC2   

 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 

Ḡ  FTFIFC1 HTFIFC1 TAEIFC1 SDEIFC1 Ḡ  FEEIFC1 FTFIFC0 HTFIFC0 TAEIFC0 SDEIFC0 Ḡ  FEEIFC0   

 w w w w  w w w w w  w 

 

ᵝ/ᵝ    

31:28 Ḡ  Ḡ ᵝṿȂ 

27/21/11/5 FTFIFCx x ᴰ ᵝ̂x=0é3̃ 

0̔  

1̔ ᴰ ᵝ 

26/20/10/4 HTFIFCx x ᴰ ᵝ̂x=0é3̃ 

0̔  

1̔ ᴰ ᵝ 

25/19/9/3 TAEIFCx x ᴰ ᵝ̂x=0é3̃ 

0̔  

1̔ ᴰ ᵝ 

24/18/8/2 SDEIFCx x ᴰ ᵝ̂x=0é3̃ 

0̔  

1̔ ᴰ ᵝ 

23/17/7/1 Ḡ  Ḡ ᵝṿȂ 

22/16/6/0 FEEIFCx x FIFO ҍFIFO ᵝ̂x=0é3̃ 

0̔  

1̔ FIFO ҍFIFO ᵝ 

10.6.4. Ҭ ᵝ 1̂ DMA_INTC1̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

Ḡ  FTFIFC7 HTFIFC7 TAEIFC7 SDEIFC7 Ḡ  FEEIFC7 FTFIFC6 HTFIFC6 TAEIFC6 SDEIFC6 Ḡ  FEEIFC6   

 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 

Ḡ  FTFIFC5 HTFIFC5 TAEIFC5 SDEIFC5 Ḡ  FEEIFC5 FTFIFC4 HTFIFC4 TAEIFC4 SDEIFC4 Ḡ  FEEIFC4   

 w w w w  w w w w w  w 
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ᵝ/ᵝ    

31:28 Ḡ  Ḡ ᵝṿȂ 

27/21/11/5 FTFIFCx x ᴰ ᵝ̂x=4é7̃ 

0̔  

1̔ ᴰ ᵝ 

26/20/10/4 HTFIFCx x ᴰ ᵝ̂x=4é7̃ 

0̔  

1̔ ᴰ ᵝ 

25/19/9/3 TAEIFCx x ᴰ ᵝ̂x=4é7̃ 

0̔  

1̔ ᴰ ᵝ 

24/18/8/2 SDEIFCx x ᴰ ᵝ̂x=4é7̃ 

0̔  

1̔ ᴰ ᵝ 

23/17/7/1 Ḡ  Ḡ ᵝṿȂ 

22/16/6/0 FEEIFCx x FIFO ҍFIFO ᵝ̂x=4é7̃ 

0̔  

1̔ FIFO ҍFIFO ᵝ 

10.6.5. x └ ̂DMA_CHxCTL̃̂ x = 0..7̃ 

Ẓ ̔0x10 + 0x18 * x 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

Ḡ  PERIEN[2:0] MBURST[1:0] PBURST[1:0] Ḡ  MBS SBMEN PRIO[1:0] 

 rw rw rw  rw rw rw 

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

PAIF MWIDTH[1:0] PWIDTH[1:0] MNAGA PNAGA CMEN TM[1:0] TFCS FTFIE HTFIE TAEIE SDEIE CHEN 

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

 

ᵝ/ᵝ    

31:28 Ḡ  Ḡ ᵝṿȂ 

27:25 PERIEN[2:0] ᶏ  

ᴆ 1ҍ 0Ȃ 

000̔ᶏ 0 

001̔ᶏ 1 

010̔ᶏ 2 

011̔ᶏ 3 
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100̔ᶏ 4 

101̔ᶏ 5 

110̔ᶏ 6 

111̔ᶏ 7 

CHENҹ1 Ҍ Ώ῀Ȃ 

24:23 MBURST[1:0] Ữ  

ᴆ 1ҍ 0Ȃ 

00̔ ѿᴰ  

01̔INCR4 (4 ᴰ ) 

10̔INCR8 (8 ᴰ ) 

11̔INCR16 (16 ᴰ ) 

CHENҹ1 Ҍ Ώ῀Ȃ 

DMA_CHxFCTL MDMENᵝҹ0̆ ᶏ ̂CHEN 1̃̆ ᵝ

ᴪ ᴆ └  

22:21 PBURST[1:0]  

ᴆ 1ҍ 0Ȃ 

00̔ ѿᴰ  

01̔INCR4 (4 ᴰ ) 

10̔INCR8 (8 ᴰ ) 

11̔INCR16 (16 ᴰ ) 

CHENҹ1 Ҍ Ώ῀Ȃ 

DMA_CHxFCTL MDMENᵝҹ0̆ ᶏ ̂CHEN 1̃̆ ᵝ

ᴪ ᴆ └  

20 Ḡ  Ḡ ᵝṿȂ 

19 MBS Ữ ‖  

ᴆ 1 0̆ ᴆ 1 0Ȃ 

0̔ Ữ 0ᵬҹ Ữ ᴰ  

1̔ Ữ 1ᵬҹ Ữ ᴰ  

CHENҹ1 Ҍ Ώ῀Ȃ 

ᴰ ̆ ᴆᴪ ꜚ ᵝ̆ץ DMA ᶏ ҩ Ữ  

18 SBMEN Ữ℗ ᶏ  

ᴆ 1ҍ 0Ȃ 

0̔῏ Ữ℗  

1̔ Ữ℗  

CHENҹ1 Ҍ Ώ῀Ȃ 

17:16 PRIO[1:0] ᴆᴨᾢ  

ᴆ 1ҍ 0Ȃ 

00̔ᵞ 

01̔Ҭ 

10̔  
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11̔  

CHENҹ1 Ҍ Ώ῀Ȃ 

15 PAIF  

ᴆ 1ҍ 0Ȃ 

0̔ PWIDTH‗  

1̔ ҹ4 

CHENҹ1 Ҍ Ώ῀Ȃ 

PNAGA ҹ0̆ ᵝ  

DMA_CHxFCTL MDMENᵝҹó0ôPBURSTҌҹó00ô̆ ᶏ

̂CHEN 1̃̆ ᵝᴪ ᴆ └  

14:13 MWIDTH[1:0] Ữ ᴰ  

ᴆ 1ҍ 0Ȃ 

00̔8ᵝ 

01̔16ᵝ 

10̔32ᵝ 

11̔Ḡ  

CHENҹ1 Ҍ Ώ῀Ȃ 

DMA_CHxFCTL MDMENᵝҹó0ô̆ ᶏ ̂CHEN 1̃̆ ᵝ

ᴪ ᴆ └ҍPWIDTH  

12:11 PWIDTH[1:0] ᴰ  

ᴆ 1ҍ 0Ȃ 

00̔8ᵝ 

01̔16ᵝ 

10̔32ᵝ 

11̔Ḡ  

CHENҹ1 Ҍ Ώ῀Ȃ 

10 MNAGA Ữ  

ᴆ 1ҍ 0Ȃ 

0̔  

1̔  

CHENҹ1 Ҍ Ώ῀Ȃ 

9 PNAGA  

ᴆ 1ҍ 0Ȃ 

0̔  

1̔  

CHENҹ1 Ҍ Ώ῀Ȃ 

8 CMEN  

ᴆ 1ҍ 0Ȃ 

0̔῏  

1̔  
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CHENҹ1 Ҍ Ώ῀ 

TFCSҹó1ô̆ ᶏ ̂CHEN 1̃̆ ᵝ ꜚ 0 

SBMENҹó1ô̆ ᶏ ̂CHEN 1̃̆ ᵝ ꜚ 1 

7:6 TM[1:0] ᴰ  

ᴆ 1ҍ 0Ȃ 

00̔ Ώ Ữ  

01̔ Ữ Ώ  

10̔ Ữ Ώ Ữ  

11̔Ḡ  

CHENҹ1 Ҍ Ώ῀Ȃ 

5 TFCS ᴰ └   

ᴆ 1ҍ 0Ȃ 

0̔DMAᵬҹᴰ └  

1̔ ᵬҹᴰ └  

CHENҹ1 Ҍ Ώ῀Ȃ 

4 FTFIE ᴰ Ҭ ᶏ ᵝ 

ᴆ 1ҍ 0Ȃ 

0̔ᴰ Ҭ  

1̔ᴰ Ҭ ᶏ  

3 HTFIE ᴰ Ҭ ᶏ ᵝ 

ᴆ 1ҍ 0Ȃ 

0̔ ᴰ Ҭ  

1̔ ᴰ Ҭ ᶏ  

2 TAEIE ᴰ Ҭ ᶏ ᵝ 

ᴆ 1ҍ 0Ȃ 

0̔ᴰ Ҭ  

1̔ᴰ Ҭ ᶏ  

1 SDEIE ᴰ Ҭ ᶏ ᵝ 

ᴆ 1ҍ 0Ȃ 

0̔ ᴰ Ҭ  

1̔ ᴰ Ҭ ᶏ  

0 CHEN ᶏ   

ᴆ 1̆ ᴆ 0Ȃ 

0̔  

1̔ ᶏ  

ᵝ 1̆DMAᴰ Ȃ Ҋץ ’ ᵝᴪ ꜚ 0̔ 

͠ ᴰ  

͠ FIFO ᴰ  
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ᴆ 0 ᵬ ̆ ᵝׅҹ1ף ᴰ ̆ ᴆ ᵝ ץ

DMA ̆ ץ ᴰ Ȃ 

10.6.6. x ̂DMA_CHxCNT̃̂ x = 0..7̃ 

Ẓ ̔0x14 + 0x18 * x 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

Reserved 

 

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

CNT[15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CNT[15:0] ᴰ  

ᶏ ̂CHEN 1̃̆ ᵝ Ҍ ΏȂ 

ᴰ Ҭ̆CNTף ▼ᵩ Ȃ ᴰ ѿ ̆CNT⁞1Ȃ

DMA_CHxCTL CMENᵝ SBMENᵝ 1̆ ᴰ ̆CNTᴪ

ᴆ ꜚ Ȃ 

10.6.7. x ̂DMA_CHxPADDR̃̂ x = 0..7̃ 

Ẓ ̔0x18 + 0x18 * x 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

PADDR[31:16] 

rw 

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

PADDR[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 PADDR[31:0]  

ᶏ ̂CHEN 1̃̆ ᵝ Ҍ ΏȂ 

PWIDTHᵝó01ô̆ ᵞᵝ ̆ ꜚ  

PWIDTHᵝó10ô̆ ᵞᵝңᵝ ̆ ꜚ  

̔ DMA_CHxCTL PAIFᵝ 1̆ ᵝ ҹ4 Ȃ 
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10.6.8. x Ữ 0 ̂DMA_CHxM0ADDR̃̂ x = 0..7̃ 

Ẓ ̔0x1C + 0x18 * x 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

M0ADDR[31:16] 

rw 

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

M0ADDR[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 M0ADDR[31:0] Ữ 0  

DMA_CHxCTLᵝMBSҹ0̆ ᵝ ӈDMAᴰ Ҭ Ữ  

DMA_CHxCTL CHENᵝ 1ғMBSᵝҹ0 ̆ ᵝ Ҍ Ώ 

MWIDTHᵝó01ô̆ ᵞᵝ ̆ ꜚ  

MWIDTHᵝó10ô̆ ᵞᵝңᵝ ̆ ꜚ  

10.6.9. x Ữ 1 ̂DMA_CHxM1ADDR̃̂ x = 0..7̃ 

Ẓ ̔0x20 + 0x18 * x 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

M1ADDR[31:16] 

rw 

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

M1ADDR[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 M1ADDR[31:0] Ữ 1  

DMA_CHxCTLᵝMBSҹ1̆ ᵝ ӈDMAᴰ Ҭ Ữ  

DMA_CHxCTL CHENᵝ 1ғMBSҹ1 ̆ ᵝ Ҍ Ώ 

MWIDTHᵝó01ô̆ ᵞᵝ ̆ ꜚ  

MWIDTHᵝó10ô̆ ᵞᵝңᵝ ̆ ꜚ  

10.6.10. x FIFO└ ̂DMA_CHxFCTL̃̂ x = 0..7̃ 

Ẓ ̔0x24 + 0x18 * x 

ᵝṿ̔0x0000 0021 
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̂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  FEEIE Ḡ  FCNT[2:0] MDMEN FCCV[1:0] 

 rw  r rw rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7 FEEIE FIFO Ҭ ᶏ ᵝ 

ᴆ 1ҍ 0Ȃ 

0̔FIFO Ҭ  

1̔FIFO Ҭ ᶏ  

6 Ḡ  Ḡ ᵝṿȂ 

5:3 FCNT[2:0] FIFO  

ᴆ 1 0Ȃ 

000̔FIFO ғ ԍ1ҩ  

001̔FIFO ԍ ԍ1ҩ ԍ2ҩ  

010̔FIFO ԍ ԍ2ҩ ԍ3ҩ  

011̔FIFO ԍ ᵩ3ҩ ԍ4ҩ  

100̔FIFO  

101̔FIFO  

110~111̔Ḡ  

ᵝ ᴰ FIFOҬ Ȃ MDMENҹ0̆↕ ᵝ ӈȂ 

2 MDMEN ᴰ ᶏ  

ᴆ 1ҍ 0Ȃ 

0̔῏ ᴰ  

1̔ ᴰ  

CHENҹ1 Ҍ Ώ῀ 

DMA_CHxCTL TMᵝ ҹó10ô̆ ᶏ ̆ ᵝ ᴆ └ 1 

1:0 FCCV[1:0] FIFO ҳ ṿ 

ᴆ 1ҍ 0Ȃ 

00̔1ҩ  

01̔2ҩ  

10̔3ҩ  

11̔4ҩ  

CHENҹ1 Ҍ Ώ῀Ȃ 

MDMENҹó0ô̆ ᵝ ӈȂ 
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11. ̂DBG̃ 

 ׃ .11.1

GD32VW55x↓֟ ᶫԅ ⱳ Ȃ ֓ⱳ RISC-V ᴆ ‰

TAP└ Ȃ ⱳ RISC-Vῤ ҬȂ JTAG Ȃ ⱳ

Ҋ↓ ̔ 

Â RISC-V 0.13Ȃ 

ꜛ ᵞⱳ Ҋ ѿ֓ Ȃ ᵝ 1̆ ᴪ

ᵞⱳ Ҋ ᶫ ̆ ҹѿ֓ Ḡ ╠ ̆ ֓ T̔IMERȁWWDGTȁ

FWDGTȁI2CRTCȂ 

11.2. JTAGⱳ  

ΐ ץ JTAG ⱳ Ȃ 

11.2.1. №  

JTAG ᶫԓҩ ̔JTAG ̂JTCK̃̆JTAG ̂JTMS̃̆

JTAG ῀ ̂JTDĨ̆ JTAG ₮ ̂JTDÕ̆JTAGβ ̂NJTRST̆ᵞ

Ȃ̃ 

№ ̔ 

PA15: JTDI 

PA14: JTCK 

PA13: JTMS 

PB4: NJTRST 

PB3: JTDO 

ᵝ ᶏ ԓҩ JTAG ̆ ץ Ҍᶏ NJTRST ’Ҋ ᶏ

JTAGⱳ ̆ PB4ץ ᵬ GPIOⱳ ̂NJTRSTᴆ Ȃ̃ᶏ cJTAG

№ ҹ̔PA14: JTCKȁPA13: JTMS̆ῒז ̂PA15ȁPB4ȁPB3̃ ᵬ GPIO

ⱳ Ȃ JTAG ⱳ ᶏ ̆ ԓҩ ᵬҹ GPIOⱳ Ȃԓҩ ΐ

ᵣ ῀/₮ ̂GPIOAFIÕȂ 

11.2.2. JTAG  

RISC-Vῤ JTAG TAP ̂BSD̃TAPұ Ȃ ̂BSD̃JTAGIR

̂ פ ̃ 5β ̆RISC-Vῤ JTAGIR̂ פ ̃Ӟ 5β Ȃ 
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BSD JTAG IDף 0x790007A3Ȃ 

11.2.3. ᵝ 

ᵝ∆ ԅ RISC-V № ᴆȂNJTRSTֽ ᵝJTAG TAP└ Ȃ 

11.3. Ḡ ⱳ  

11.3.1. ᵞⱳ  

DBG └ 0̂ DBG_CTL0̃ STB_HOLDᵝ 1 ғ ῀ ̆AHB

CK_IRC16Mᶫ̆ ץ Ҋ Ȃ ₮ ̆֟

ᵝȂ 

DBG └ 0̂ DBG_CTL0̃ DSLP_HOLDᵝ 1 ғ ῀ ̆AHB

CK_IRC16Mᶫ̆ ץ Ҋ Ȃ 

DBG └ 0̂ DBG_CTL0̃ SLP_HOLDᵝ 1 ғ ῀ ̆AHB

῏ ̆ ץ Ҋ Ȃ 

11.3.2. TIMER, I2C, WWDGT, FWDGTRTC  

ῤ Ả ̆ ғDBG └ 1/2̂DBG_CTL1/2̃Ҭ ᵝ 1Ȃ ԍҌ ̆

Ҍ ꜚᵬ̔ 

ԍTIMER ̆TIMER Ả ҊẢ ̕ 

ԍI2C ̆SMBUS Ả ҊḠ Ả ̕ 

ԍWWDGT FWDGT ̆ Ả ҊẢ ̕ 

ԍRTC ̆ Ả ҊẢ Ȃ 
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11.4. DBG  

DEBUG ̔0xE0044000 

11.4.1. ID ̂DBG_ID̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000̆  

̂32ᵝ̃  

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  

11.4.2. └ 0̂ DBG_CTL0̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000ֽ̆҉ ᵝ 

̂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  

STB_ 

HOLD 

DSLP_ 

HOLD 

SLP_ 

HOLD 

 rw rw rw 

 

ᵝ/ᵝ    

31:3 Ḡ  Ḡ ᵝṿ 

2 STB_HOLD Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0:  

1: Ҋ, AHB CK_IRC16M ᶫ, ₮ ̆

֟ ᵝ 

1 DSLP_HOLD Ḡ ᵝ 
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ᵝ ᴆ ᵝ ᵝ 

0:  

1: Ҋ, AHB CK_IRC16M ᶫ 

0 SLP_HOLD Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0:  

1: Ҋ, AHB  

11.4.3. └ 1̂ DBG_CTL1̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000ֽ̆҉ ᵝ 

̂32ᵝ̃  

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

Reserved. 

I2C1_HO

LD 

I2C0_HO

LD 

Reserved. 

 rw rw  

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

Reserved. 

FWDGT_

HOLD 

WWDGT

_HOLD 

RTC_HO

LD 

Reserved 

TIMER5_

HOLD 

Reserved 

TIMER2_

HOLD 

TIMER1_

HOLD 

 rw rw rw  rw  rw rw 

 

ᵝ/ᵝ    

31:23 Ḡ  Ḡ ᵝṿ 

22 I2C1_HOLD I2C1Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0:  

1: ῤ Ả Ḡ I2C1 SMBUS Ҍ ̆ ԍ  

21 I2C0_HOLD I2C0Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0:  

1: ῤ Ả Ḡ I2C0 SMBUS Ҍ ̆ ԍ  

20:13 Ḡ  Ḡ ᵝṿ 

12 WWDGT_HOLD WWDGTḠ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0:  

1: ῤ Ả Ḡ WWDGT ̆ ԍ  

11 FWDGT_HOLD FWDGTḠ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0:  
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1: ῤ Ả Ḡ FWDGT ̆ ԍ  

10 RTC_HOLD RTCḠ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0:  

1: ῤ Ả Ḡ RTC Ҍ ̆ ԍ  

9:5 Ḡ  Ḡ ᵝṿ 

4 TIMER5_HOLD TIMER5Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0:  

1: ῤ Ả Ḡ 5 Ҍ ̆ ԍ  

3:2 Ḡ  Ḡ ᵝṿ 

1 TIMER2_HOLD TIMER2Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0:  

1: ῤ Ả Ḡ 2 Ҍ ̆ ԍ  

0 TIMER1_HOLD TIMER1Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0:  

1: ῤ Ả Ḡ 1 Ҍ ̆ ԍ  

11.4.4. └ 2̂ DBG_CTL2̃ 

Ẓ ̔0x0C 

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 
Ḡ  

 
rw rw  

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

Ḡ . 
TIMER0_

HOLD 

 rw 

 

ᵝ/ᵝ    

31:25 Ḡ  Ḡ ᵝṿ 

24 TIMER16_HOLD TIMER16Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0:  

1: ῤ Ả Ḡ 16 Ҍ ̆ ԍ  

23 TIMER15_HOLD TIMER15Ḡ ᵝ 
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ᵝ ᴆ ᵝ ᵝ 

0:  

1: ῤ Ả Ḡ 15 Ҍ ̆ ԍ  

22:1 Ḡ  Ḡ ᵝṿ 

0 TIMER0_HOLD TIMER0Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0:  

1: ῤ Ả Ḡ 0 Ҍ ̆ ԍ  
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12. ̂ADC̃ 

 ׃ .12.1

MCU ҉ ԅ 12ᵝ ̂ADC̃̆ ץ ԍ 9ҩ

2ҩῤ ҉ Ḥ Ȃ 11ҩ ADC ̆ ̆

ץ ᵞ ᵝ ᵝ Ḡ ҬȂ ҉

ᴆ └ ץ ⁞ MCU ῏ Ȃ 

12.2. Һ  

Â ̔ 

-  12β ȁ10β ȁ8β ȁ 6β №  

-  ADC 1̔2β № 3MSPs̆10β № 3.5MSPs8̆β № 4.2MSPs̆

6β № 5.25MSPs̆№ ᵞ̆ Ȃ 

-   

-  Ữ ̔ ᵝ ̂MSB̃ ᵞ ᵝ ̂LSB̃ 

-  DMA  

Â ῀ ̔ 

-  9ҩ ῀  

-  1ҩῤ ᴰ ̂VSENSẼ 

-  1ҩῤ ῀ ̂VREFINT̃ 

Â ̔ 

-  ᴆ 

-  ᴆ  

Â ̔ 

-  ҩ ̆ ѿ ↓  

-  ̆ ѿ ῀  

-  ̆ ῀  

-   

Â Ҭ ֟ ̔ 

-  ↓  

-  Ԋᴆ 

-  ₮Ԋᴆ 

Â ̕ 

Â ̔ 

-  16β  

-  ̆  2x⌠256x׆

-  8β ᵝ 

Â ῀ ̔0 Ò VIN Ò VDDAȂ 
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12.3. ῤ Ḥ  

12-1. ADC ₮ԅADC Ȃ 12-1. ADCῤ ῀Ḥ 12-2. ADC

῀ ӈ ₮ԅADCῤ Ḥ ӈȂ 

12-1. ADCῤ ῀Ḥ  

ῤ Ḥ   

VSENSE ῤ ᴰ ₮ 

VREFINT ῤ ₮ 

12-2. ADC͂ ӈ 

  

VDDA ῀ ԍVDD 

VSSA ̆ ԍ VSS 

ADCx_IN[8:0] 9  
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12.4. ⱳ  

12-1. ADC  

ADC_IN0

ADC_IN1· · ·

ADC_IN8

GPIO

VSENSE

VDD

VDDA

VSSA

̂16ᵝ̃

E
X

T
I_

1
1

T
IM

E
R

0
_
C

H
0

T
IM

E
R

0
_
C

H
1

T
IM

E
R

0
_
C

H
2

T
IM

E
R

1
_
C

H
1

A
P
B
 

B
U
S

EOC

Ԋᴆ

Ҭ ֟

ADC Ҭ

OVSS[3:0] 

OVSR[2:0]

OVSE

TOVS

ŀ

VREFINT

RVOF

DMA

 

12.4.1. ADC  

CK_ADC └ ᶫ ̆ AHBȁAPB2 Ḡ ȂADC

ҹ42MHzȂADC ץ RCU └ Ҭ № Ȃ 

12.4.2. ADCONᶏ  

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

ᵝ Ȃҹԅ ̆ ADCONᵝҹ 0 ̆ADC ᴪ ῀ Ȃ 

12.4.3. ↓ 

↓ ץ ѿҩ ↓̔ ↓Ȃ ↓ 11 ҩ

̆ ҩ ҹ Ȃ 

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

12.4.4.  

 

Ҋ ĂDC_RSQ2 RSQ0[4:0]ᵝ ԅ ADC Ȃ ADCONᵝ

1 ̆ѿ ᴆ ̆ADC ᴪ ѿҩ Ȃ 

12-2.  

CH2 CH2 CH2 CH2 CH2

EOC  

̆ ԍ ADC_RDATA Ҭ̆EOC ᴪ 1Ȃ

EOCIEᵝ 1̆ ֟ ѿҩҬ Ȃ 

↓ ᴆ ̔ 

1. ḠADC_CTL0 DISRCᵝ SMβ ץ ADC_CTL1Ҭ CTNβҹ0̕  

2. RSQ0̕ 

3. ADC_SAMPTx̕  

4. ̆ ץ ADC_CTL1Ҭ ETMRCβ ETSRCβ̕  

5. SWRCSTβ̆ ҹ ↓֟ ѿҩ Ḥ ̕ 

6. ⌠EOCβ 1̕  

7. ѿҩCK_ADC̆׆ADC_RDATAҬ ADC ̕ 

8. Ώ0 EOC ᵝȂ 

̔ EOC1 ̆ ѿҩCK_ADCῬ ADC Ȃ 

 

ADC_CTL1 Ҭ CTN ᵝ 1̆ ᶏץ Ȃ Ҋ̆ADC

RSQ0[4:0] Ȃ ADCONᵝ 1 ѿ̆ ᴆ ֟ ĂDC

ᴪ Ȃ Ḡ ADC_RDATA ҬȂ 

12-3.  

CH2 CH2 CH2 CH2 CH2 CH2

EOC

CH2

 

↓ ᴆ ̔ 
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1. ADC_CTL1Ҭ CTNβҹ1̕  

2. RSQ0̕ 

3. ADC_SAMPTx̕  

4. ̆ ADC_CTL1 ETMRCETSRCβ̕  

5. SWRCSTβ̆ ↓֟ ѿҩ Ḥ ̕ 

6. EOC ᵝ 1̕  

7. ѿҩCK_ADC̆׆ADC_RDATAҬ ADC ̕ 

8. Ώ0 EOC ᵝ̕ 

9. ̆ 6~8Ȃ 

̔ EOC1 ̆ ѿҩCK_ADCῬ ADC Ȃ 

ᶏץ DMA ᴰ ̆Ҍ EOC ᵝ̔ 

1. ADC_CTL1 CTNβҹ1̕  

2. RSQ0̕ 

3. ADC_SAMPTx̕  

4. ̆ ADC_CTL1 ETMRCβ 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 ADC_IDATAx ҬȂ ↓ ĔOCᵝ 1Ȃ EOCIE

ᵝ 1̆ ֟ Ҭ Ȃ ↓ ᵬ Ҋ ĂDC_CTL1 DMA

ᵝ ҹ 1Ȃ 

ADC_CTL1 CTN ᵝӞ 1̆↕ ↓ ӊ ̆ ꜚ Ȃ 

12-4. ̆ғ  

CH2 CH1 CH5 CH7 CH11 CH3 CH2 CH1 · · ·

EOC

ѿҩ ↓ , RL=8

CH4 CH0

 

↓ ᴆ ̔ 

1. ADC_CTL0 SMβ ADC_CTL1 DMAβҹ1̕  

2. ADC_RSQxADC_SAMPTx̕  

3. ̆ ADC_CTL1Ҭ ETMRCETSRCβ̕  

4. ‰ DMA ̆ ԍᴰ ADC_RDATA ̕ 

5. SWRCSTβ̆ ↓֟ ѿҩ ̕ 

6. EOC ᵝ 1̕  
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7. Ώ0 EOC ᵝȂ 

12-5. ̆ ᶏ  

CH2 CH1 CH5 CH7 CH11 CH2 CH1 · · ·

EOC

ѿҩ ↓, RL=5

CH5 CH7 CH11 CH2

 

 

ADC_CTL0 DISRCᵝ 1 ̆ ↓ᶏ ᶏ Ȃ Ҋ̆

ץ ѿ nҩ ↓ ̂nҌ 8̃̆ ↓ 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 

12-6.  

CH2 CH1 CH5 CH7 CH11 CH3 CH2 CH1 · · ·

EOC

ѿҩ ↓ , RL=8, DISNUM=3'b010

CH4 CH0 CH5

 

↓ ᴆ ̔ 

1. ADC_CTL0 DISRCᵝ ADC_CTL1 DMAβҹ1̕  

2. ADC_CTL0 DISNUM[2:0]ᵝ̕ 

3. ADC_RSQxADC_SAMPTx̕  

4. ̆ ADC_CTL1Ҭ ETMRCβ ETSRCβ̕  

5. ‰ DMA ̆ ԍᴰ ADC_RDATAҬ ̕ 

6. SWRCSTβ̆ ↓֟ ѿҩ ̕ 

7. ̆ 6̕  

8. EOC ᵝ 1̕  

9. Ώ0 EOC ᵝȂ 

12.4.5. ṿ ⱳ  

ADC_CTL0 Ҭ RWDENᵝ 1 ̆ ↓ 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
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WDCHSEL[4:0]ᵝ ץ ѿ Ȃ 

12.4.6. Ữ  

ADC_CTL1 DALᵝ Ữ Ȃ 

Ҭ 1̆2/10/8ᵝ ̆ 6β ̆ Ҋ 12-7. 

12β Ữ ̆ 12-8. 10ᵝ Ữ ̆ 12-9. 8β Ữ 12-10. 6

ᵝ Ữ Ȃ 

12-7. 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  

12-8. 10ᵝ Ữ  

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

↓

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

↓ DAL=0

DAL=1  

12-9. 8β Ữ  

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

↓

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

↓
DAL=0

DAL=1  

12-10. 6β Ữ  

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

↓

0 0 0 0 0 00 0 0 0 D5 D4 D3 D2 D1 D0

↓
DAL=0

DAL=1  

12.4.7.  

ADC ᶏ ҩ CK_ADC ῀ ̆ ץ ADC_SAMPT0
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ADC_SAMPT1 SPTn[2:0]ᵝ Ȃ ҩ ᶏץ Ҍ Ȃᶛ ̆

12ᵝ№ ’Ҋ̆ = +12ҩ CK_ADC Ȃ 

ᶛ C̔K_ADC = 42MHz̆ ҹ 2.5ҩ ̆ Ӈ ҹ ñ̔2.5+12òҩ CK_ADC

̆ 0.345usȂ 

12.4.8.  

῀ ҉ ȁҊ ץ ↓ Ȃ ↓

ADC_CTL1 ETSRC[3:0]ᵝ └Ȃ 

12-3.  

ETMRC[1:0]  

00  

01 Ḥ ҉ ᶏ  

10 Ḥ Ҋ ᶏ  

11 Ḥ ᶏ  

12-4. ADC  

ETSRC[3:0]   

0000 TIMER0_CH0 

ῤ Ḥ  

0001 TIMER0_CH1 

0010 TIMER0_CH2 

0011 TIMER1_CH1 

0100 TIMER1_CH2 

0101 TIMER1_CH3 

0110 TIMER1_TRGO 

0111 TIMER2_CH0 

1000 TIMER2_TRGO 

1001 TIMER2_CH2 

1010 TIMER15_CH0 

1011 TIMER16_CH0 

1100 Ḡ  

1101 Ḡ  

1110 TIMER5_TRGO 

1111 EXTI_11 Ḥ  

ץ ḱ ̆ғҌᴪ ҹḱ ᵬ ԊᴆȂ 

12.4.9. DMA  

DMA ץ ᴰ ҩ Ȃ ↓ DMA ץ ADC_CTL1

DMAᵝ ᶏ Ȃ DMAᵝ 1 ̆ADC ↓ѿҩ ֟ ѿҩ

DMA ̆DMA ⌠ ץ ׆ ADC_RDATA ᴰ ⌠

Ȃ 
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12.4.10. ₮  

DMAᶏ ADC_CTL1 EOCMᵝ 1 ̆ ᶏץ ₮ Ȃ ѿҩ

҉ѿҩ ₮ӊ╠ ̆↕ᴪ֟ ѿҩ ₮Ԋᴆ̆

ADC_STAT ROVF ᵝᴪ ᵝȂ ADC_CTL0 ROVFIE ᵝ̆

₮Ҭ ֟ Ȃ 

ҹԅᶏ ADC׆ ROVF ₮ Ҭ ̆ DMA ∆ Ȃῤ

ᵝ̆ץḠ ᴰ ȂADC ᴪẢ ̆ ⌠ ROVFᵝ Ȃ 

ADC׆ ROVF ᴆ Ҋ̔ 

1. ADC_CTL1 DMAβ 0̕  

2. ADC_CTL1 ADCONβ 0̕  

3. DMA_CHxCTL CHENβ 0̆ ԍ ∆ DMA ̕ 

4. ADC_STAT ROVFβ 0̕  

5. DMA_CHxCTL CHENβ 1̕  

6. ADC_CTL1 DMAβ 1̕  

7. ADC_CTL1ADCONβ 1̕  

8. T(setup)̕ 

9. ᴆ ADC Ȃ 

12.4.11. ADCῤ  

ADC_CCTL TSVRENᵝ 1̆ ᶏץ ᴰ ̂ADC_IN9̃ VREFINT

̂ADC_IN10̃Ȃ ᴰ ץ ᴆ ȂD ₮ ADC

Ȃ ᴰ ҹ ts_temp̂ ΐᵣ ṿ datasheet Ȃ̃

ᴰ Ҍ ̆ ᵝ TSVRENᵝ ץ ῒ ԍ Ȃ 

ᴰ ₮ ᴪ ̆ ԍ ֟ ̆

Ẓ ᴪ Ҍ ( 45°C) Ȃῤ ᴰ ԍ ̆ Ҍ

ԍ Ȃ ̆ ᶏ ѿҩ ᴰ ‰ ҩẒ

Ȃ 

ῤ ̂VREFINT̃ ᶫԅѿҩ ̂ ‰̃ ₮ ADC ȂVREFINT

ῤ ⌠ ADC_IN10 ῀ Ȃ 

ᶏ ᴰ ̔ 

1. ᴰ ̂ADC_IN9̃ ↓ ҹts_temp̕ 

2. ᵝADC_CCTLҬ TSVRENᵝ̆ᶏ ᴰ ̕ 

3. ᵝADC_CTL1 ADCONβ̆ ADC ̕ 

ADC׆ .4 Ҭ ᴰ Vtemperaturĕ Ҋ Ὲ ₮

̔ 

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

V25̔ ᴰ 25ÁCҊ ̆ῖ ṿ datasheetȂ 

Avg_Slope̔ ҍ ᴰ ṿ ̆ῖ ṿ datasheetȂ 



                                                            GD32VW55xΎ 

204 
 

12.4.12. № ̂DRES̃ 

ADC№ ץ ADC_CTL0Ҭ DRES[1:0]ᵝ Ȃ ԍ ֓Ҍ

̆ ᶏץ ᵞ № Ȃ ADCONβҹ0 ̆ ḱ

DRES[1:0]ṿȂ 12-5. Ҍ № tCONV ̆ ᵞ № ⁞

tADCȂ 

12-5. Ҍ № tCONV  

DRES [1:0] 

bits 

tCONV̂ADC 

̃ 

tCONV̂ns̃

̂fADC=42MHz̃ 

tSMPL̂ADC 

̃ 

tADĈADC 

̃ 

tADĈns̃

̂fADC=42MHz̃ 

12 12 310 ns 2 14 333 ns 

10 10 262 ns 2 12 286 ns 

8 8 214 ns 2 10 238 ns 

6 6 167 ns 2 8 190 ns 

12.4.13. ҉ ᴆ  

ᾝ ץ ADC_OVSAMPCTL Ҭ OVSEN ᵝ ᶏ ̆ ץ ᵞ

₮ ҹףᴇ̆ № Ȃ 

ῒ ҊῈ ₮ ῒ̆Ҭ N̆ M ṿ ץ Dout(n) ADC ₮ nҩ

Ḥ ̔ 

Result=
1

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

҉ 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 20ᵝ̂256*12ᵝ̃ ṿȂ ᾢ̆ ҩṿ ̆ ᵝ ▼

ᵩ №Ῥ ѿҩ ᵌṿ̆ ᵝ ֽ̆Ḡ ᵞ 16 ᵝ ᵝᵬҹ ṿ

ᴰ῀ ҬȂ 



                                                            GD32VW55xΎ 

205 
 

12-11. 20ᵝ⌠16β  

20ᵝ

19 15 11 7 3 0

15 11 7 3 0

ᵝ

ԓ῀
 

̔ ᵝ Ҭ 16ᵝ̆ Ӈ ᵝ ᴪ Ȃ 

12-12. 5β ᶛ ԅѿҩ׆ 20β ṿ 16β ṿ ᶛ

Ȃ 

12-12. 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
 

12-6. Ҍ N M ₮ṿ̂ ṿ ̃ ₮ԅN M

̆∆ ṿҹ0xFFFȂ 
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12-6. 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)              ̂14-2̃ 

12.4.14. Ҭ  

ҊᴋѿҩԊᴆץ ֟ץ Ҭ ̔ 

Â ↓ ̕ 

Â Ԋᴆ̂ ᵝ 1̃̕ 

Â ₮ԊᴆȂ 

  



                                                            GD32VW55xΎ 

207 
 

12.5. ADC  

ADC ̔0x4001 2000 

12.5.1. ̂ADC_STAT̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  ROVF STRC Ḡ  EOC WDE 

 rc_w0 rc_w0  rc_w0 rc_w0 

 

ᵝ/ᵝ    

31:6 Ḡ  Ḡ ᵝṿ 

5 ROVF ↓ ₮ 

0̔ ₮ 

1̔ ₮ 

Ҭ̆ ₮ ̆ ᵝ ᴆ ᵝȂ DMA

ᶏ ᵝ 1̂ EOCM=1̃ ̆ ҩ ᵝ ᴪ 1Ȃ ₮ ROVF

ᵝ̆↕ ᴪ ҡ Ȃ 

ᴆΏ0 Ȃ 

4 STRC ↓  

0̔  

1̔  

↓ ᴆ ᵝ̆ ᴆΏ0 Ȃ 

3:2 Ḡ  Ḡ ᵝṿ 

1 EOC ↓  

0̔ ↓  

1̔ ↓  

↓ ᴆ ᵝ̆ ᴆΏ0 ADC_RDATA Ȃ 

0 WDE Ԋᴆ  

0̔ Ԋᴆ 

1̔֟ Ԋᴆ 

ADC_WDLT ADC_WDHT Ҭ ṿ ᴆ 1̆ ᴆ

Ώ0 Ȃ 
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12.5.2. └ 0̂ ADC_CTL0̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  ROVFIE DRES RWDEN Ḡ  

 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 EOICIE WDEIE EOCIE WDCHSEL [4:0] 

rw  rw  rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:27 Ḡ  Ḡ ᵝṿ 

26 ROVFIE ↓ ₮̂ROVF̃Ҭ ᶏ  

0̔ROVFҬ  

1̔ROVFҬ ᶏ  

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 ᵝṿ 

11 DISRC ↓  

0̔  

1̔ ᶏ  

10 Ḡ  Ḡ ᵝṿ 

9 WDSC Ҋ̆  

0̔  

1̔  

8 SM  

0̔  
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1̔ ᶏ  

7 Ḡ  Ḡ ᵝṿ 

6 WDEIE WDEҬ ᶏ  

0̔Ҭ  

1̔Ҭ ᶏ  

5 EOCIE EOCҬ ᶏ  

0̔Ҭ  

1̔Ҭ ᶏ  

4:0 WDCHSEL [4:0]  

00000̔ADC 0 

00001̔ADC 1 

00010̔ADC 2 

00011̔ADC 3 

00100̔ADC 4 

00101̔ADC 5 

00110̔ADC 6 

00111̔ADC 7 

01000̔ADC 8 

01001̔ADC 9 

01010̔ADC 10 

ῒזṿḠ Ȃ 

̔ADC ῀ 10№≢ῤ ⌠ ᴰ ȁVREFINTȂ 

12.5.3. └ 1̂ ADC_CTL1̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  SWRCST ETMRC[1:0] ETSRC[3:0] Ḡ  

 rw rw rw  

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

Ḡ  DAL EOCM DDM DMA Ḡ  CTN ADCON 

 rw rw rw rw  rw rw 

 

ᵝ/ᵝ    

31 Ḡ  Ḡ ᵝṿ 

30 SWRCST ↓ ᴆ ꜚ  

ᵝ 1 ꜚ ↓ ̆ ᵝ ᴆ ᵝ̆ ᴆ ᴆ Ȃ 
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29:28 ETMRC[1:0] ↓  

00̔ ↓  

01̔ ↓ ҉ ᶏ  

01̔ ↓ Ҋ ᶏ  

11̔ ↓ ᶏ  

27:24 ETSRC[3:0] ↓  

0000̔TIMER0 CH0 

0001̔TIMER0 CH1 

0010̔TIMER0 CH2 

0011̔TIMER1 CH1 

0100̔TIMER1 CH2 

0101̔TIMER1 CH3 

0110̔TIMER1 TRGO 

0111̔TIMER2 CH0 

1000̔TIMER2 TRGO 

1001̔TIMER2 CH2 

1010̔TIMER15 CH0 

1011̔TIMER16 CH0 

1100̔Ḡ  

1101̔Ḡ  

1110̔TIMER5 TRGO 

1111̔EXTI Ҭ 11 

23:12 Ḡ  Ḡ ᵝṿ 

11 DAL  

0̔ ᵞ ᵝ̂LSB̃  

1̔ ᵝ̂MSB̃  

10 EOCM  

0̔ ↓ ̆ EOC 1Ȃ Ҍ DMA=1̆↕ ₮

Ȃ 

1̔ ҩ ↓ ̆ EOC 1Ȃ ₮ ꜚᶏ Ȃ 

9 DDM DMA  

ᵝ ԍ ADC Ҋ DMA Ȃ 

0̔DMA └ DMA └ ᴰ Ḥ ӊ Ȃ 

1̔DMA=1 ̆ ҩ ↓ ̆DMA └֟ ѿҩDMA Ȃ 

8 DMA ↓DMA ᶏ  

0̔DMA  

1̔DMA ᶏ  

7:2 Ḡ  Ḡ ᵝṿ 

1 CTN  
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0̔  

1̔ ᶏ  

0 ADCON ADCȂ ᵝ0׆ 1 ADCȂ 

0̔ ADC  

1̔ᶏ ADC 

12.5.4. 0̂ ADC_SAMPT0̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  SPT10[3:0] SPT9[3:0] SPT8[3:0] 

 rw rw rw 

 

ᵝ/ᵝ    

31:12 Ḡ  Ḡ ᵝṿ 

11:8 SPT10[2:0] SPT8[2:0]  

7:4 SPT9[2:0] SPT8[2:0]  

3:0 SPT8[2:0]  

0000̔ ҹ1.5  

0001̔ ҹ2.5  

0010̔ ҹ14.5  

0011̔ ҹ27.5  

0100̔ ҹ55.5  

0101̔ ҹ83.5  

0110̔ ҹ111.5  

0111̔ ҹ143.5  

1000̔ ҹ479.5  

12.5.5. 1̂ ADC_SAMPT1̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

SPT7[3:0] SPT6[3:0] SPT5[3:0] SPT4[3:0] 
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rw rw rw rw  

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

SPT3[3:0] SPT2[3:0] SPT1[3:0] SPT0[3:0] 

rw rw rw rw 

 

ᵝ/ᵝ    

31:28 SPT7[3:0] SPT0[3:0]  

27:24 SPT6[3:0] SPT0[3:0]  

23:20 SPT5[3:0] SPT0[3:0]  

19:16 SPT4[3:0] SPT0[3:0]  

15:12 SPT3[3:0] SPT0[3:0]  

11:8 SPT2[3:0] SPT0[3:0]  

7:4 SPT1[3:0] SPT0[3:0]  

3:0 SPT0[3:0]  

0000̔ ҹ1.5  

0001̔ ҹ2.5  

0010̔ ҹ14.5  

0011̔ ҹ27.5  

0100̔ ҹ55.5  

0101̔ ҹ83.5  

0110̔ ҹ111.5  

0111̔ ҹ143.5  

1000̔ ҹ479.5  

12.5.6. ṿ ̂ADC_WDHT̃ 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0FFF 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  WDHT [11:0] 

 rw 

 

ᵝ/ᵝ    

31:12 Ḡ  Ḡ ᵝṿ 
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11:0 WDHT [11:0] ṿ 

֓ᵝ ӈԅ ṿȂ 

12.5.7. ᵞ ṿ ̂ADC_WDLT̃ 

Ẓ ̔0x28 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  WDLT [11:0] 

 rw 

 

ᵝ/ᵝ    

31:12 Ḡ  Ḡ ᵝṿ 

11:0 WDLT [11:0] ᵞ ṿ 

֓ᵝ ӈԅ ᵞ ṿȂ 

12.5.8. ↓ 0̂ ADC_RSQ0̃ 

Ẓ ̔0x2C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  RL [3:0] Ḡ  

 rw  

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

Ḡ  

 

 

ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿ 

23:20 RL [3:0]  

↓Ҭ ҹRL[3:0]+1Ȃ 

19:0 Ḡ  Ḡ ᵝṿ 
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12.5.9. ↓ 1̂ ADC_RSQ1̃ 

Ẓ ̔0x30 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  RSQ8[4:0] RSQ7[4:0] RSQ6[4:0] 

 rw rw rw 

 

ᵝ/ᵝ    

31:15 Ḡ  Ḡ ᵝṿ 

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

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

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

12.5.10. ↓ 2̂ ADC_RSQ2̃ 

Ẓ ̔0x34 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  RSQ5[4:0] RSQ4[4:0] RSQ3[4:1] 

 rw rw rw 

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

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

rw rw rw rw 

 

ᵝ/ᵝ    

31:30 Ḡ  Ḡ 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]  
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4:0 RSQ0[4:0] ̂0..11̃Ώ῀ ֓ᵝ nҩ  

12.5.11. ̂ADC_RDATÃ 

Ẓ ̔0x4C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

RDATA [15:0] 

r 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 RDATA [15:0]  

֓ᵝ ԅ ̆ Ȃ 

12.5.12. └ ̂ADC_OVSAMPCTL̃ 

Ẓ ̔0x80 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  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 ̆ ѿҩ Ȃ 

1̔ ԍ ѿ ̆ ̂OVSR[2:0]̃

‗ Ȃ 

̔ ADCON= 0ᴆ ᾛ Ώ ᵝ( )Ȃ 

8:5 OVSS [3:0] ᵝ 



                                                            GD32VW55xΎ 

216 
 

ᵝ ᴆ Ȃ 

0000̔Ҍ ᵝ 

0001̔ 1β  

0010̔ 2β  

0011̔ 3β  

0100̔ 4β  

0101̔ 5β  

0110̔ 6β  

0111̔ 7β  

1000̔ 8β  

ῒ ṿḠ Ȃ 

̔ 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 

12.5.13. └ ̂ADC_CCTL̃ 

Ẓ ̔0x304 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  TSVREN Ḡ  ADCCK[2:0] 

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

Ḡ  

 

 

ᵝ/β    

31:24 Ḡ  Ḡ ᵝṿ 

23 TSVREN ADC 9̂ ᴰ ̃ 10̂ῤ ̃ᶏ  

0̔ 9 10  

1̔ 9 10ᶏ  

22:19 Ḡ  Ḡ ᵝṿ 

18:16 ADCCK[2:0] ADC  

֓ᵝ ԍ ADC  

000̔PCLK2 / 2 

001̔PCLK2 / 4 

010̔PCLK2 / 6 

011̔PCLK2 / 8 

100̔HCLK / 5 

101̔HCLK / 6 

110̔HCLK / 10 

111̔HCLK / 20 

15:0 Ḡ  Ḡ ᵝṿ 
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13. ̂WDGT̃ 

̂WDGT̃ ѿҩ ᴆ ̆ ᴆ Ȃ ҉

ңҩ ̆ ̂FWDGT̃ ̂WWDGT̃Ȃ

ᶏױ ̆ ᶫԅ ῃ ‰ └Ȃңҩ ‗

ᴆ Ȃ 

ῤ ṿ ⌠ԅ Ṝ̆ᴪ ѿҩ ᵝ̂ ԍ

̆ᴪ֟ ѿҩҬ ̃Ȃ ᵬ Ṝ Ảץ

Ȃ 

13.1. ̂FWDGT̃ 

 ׃ .13.1.1

̂FWDGT̃ ̂IRC32K̃Ȃ Һ ԅ̆ ׅ

Ḡ ᵬ ̆ ԍ ғ Ҍ Ȃ 

ῤ Ҋ ṿ ⌠ 0̆ ᴪ֟ ѿҩ ᵝȂᶏ Ώ

Ḡ ⱳ ץ ᾧ ṿ Ȃ 

13.1.2. Һ  

Â 12ᵝ Ҋ ̕ 

Â ᶏ ̆ Ӈ Ҋ ṿ ⌠0 ֟ ᵝ̕ 

Â ̆ Һ ̂ᶛ Ҋ̃ ׅ ᵬ̕ 

Â ᴆ └ᵝ̆ ץ └ ҉ ꜚ ꜚ  ̕

Â ץ Ҋ Ả ᵬȂ 

13.1.3. ⱳ  

ѿҩ 8 № ѿҩ 12ᵝ Ҋ ⁞ Ȃ 13-1. 

ⱳ Ȃ 
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13-1.  

 

IRC32K ᵝ  
№

/4/8é256

 12ᵝ Ҋ ⁞

 

ⱴ
 

└  

ⱴ  

: PUD  

: PUD 

 

└ ̂FWDGT_CTL̃ҬΏ 0xCCCC ץ ̆ Ҋ

Ȃ ⌠ 0x000̆֟ ѿ ᵝȂ 

ᴋᵥ Ṝ └ ̂FWDGT_CTL Ҭ̃Ώ 0xAAAA ץ ̆ ṿ

ԍ FWDGT_RLD Ȃ ᴆ ץ ṿ ⌠ 0x000ӊ╠ ץ

ᵝȂ 

Ҭ ԅñ ᴆ òⱳ ̆ Ӈ ҉ Ṝ ꜚ

Ȃҹԅ ᾧ ᵝ̆ ᴆ ⌠ 0x000ӊ╠ Ȃ 

FWDGT_PSC FWDGT_RLD ΏḠ ⱳ Ȃ Ώ ⌠ ֓ ӊ╠̆

Ώ 0x5555⌠ └ ̂FWDGT_CTL̃ҬȂΏῒזᴋᵥṿ⌠ └ Ҭ ᴪῬ

ꜚ ֓ ΏḠ Ȃ № ̂FWDGT_PSC̃ ̂FWDGT_RLD̃

̆FWDGT_STAT ᵝᴪ 1Ȃ 

MCU Ҭ FWDGT_HOLDᵝ 0̆ ᶏ RISC-Vῤ Ả ̂ Ҋ̃

ᶭ ᵬȂ FWDGT_HOLD ᵝ 1̆

ҊẢ ᵬȂ 

13-1. 32kHẑIRC32K̃ /  

№  PSC[2:0] ᵝ 
(ms) 

RLD[11:0]=0x000 

(ms) 

RLD[11:0]=0xFFF 

1/4 000 0.03125 511.90625 

1/8 001 0.03125 1023.78125 

1/16 010 0.03125 2047.53125 

1/32 011 0.03125 4095.03125 

1/64 100 0.03125 8190.03125 

1/128 101 0.03125 16380.03125 

1/256 110 or 111 0.03125 32760.03125 

IRC32K ‰ ᶏץ ⱴ Ȃ 

̔ reloadᵬӊ ̆ ῀deepsleep/standby̆
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ᴆ ̆ reloadפ deepsleep/standbyפҬ ῀̂3ҩ̃҉ץIRC32K

Ȃ 

13.1.4. 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_PSCFWDGT_RLDΏḠ  

0xCCCC̔ Ȃ ⁞⌠0 ֟ Ҭ  

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 ᵝṿȂ 

2:0 PSC[2:0] № ȂΏ ֓ᵝӊ╠ FWDGT_CTLΏ

0x5555ΏḠ Ȃ Ώ ҩ Ҭ F̆WDGT_STAT PUDβ
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1̆ ṿ Ȃ 

000̔1/4 

001̔1/8 

010̔1/16 

011̔1/32 

100̔1/64 

101̔1/128 

110̔1/256 

111̔1/256 

ᶏ ₃ҩ № ̆ № ṿӊ╠ ⌠PUDβ 0Ȃ

ԅ № Ҭ ṿ ̆ ף ӊ╠Ҍ PUDṿ Ȃ 

̂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 ⱴ ṿӊ╠ ⌠RUDᵝ 0Ȃ ԅ

ⱴ ṿ ̆ ף ӊ╠Ҍ RUDṿ Ȃ 

̂FWDGT_STAT̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

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

Ḡ  RUD PUD 

 r r 

 

ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿȂ 

1 RUD ṿ  

FWDGT_RLD Ώ ᵬ ̆ ᵝ 1̆ FWDGT_RLD ᴋᵥṿ

Ȃ FWDGT_RLD ̆ ᵝ ᴆ Ȃ 

0 PUD № ṿ  

FWDGT_PSC Ώ ᵬ ̆ ᵝ 1̆ FWDGT_PSC ᴋᵥṿ

Ȃ FWDGT_PSC ̆ ᵝ ᴆ Ȃ 
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13.2. ̂WWDGT̃ 

 ׃ .13.2.1

̂WWDGT̃ ᴆ Ȃ

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

ṿ ⌠ ṿӊ╠̆ Ӟᴪ֟ ᵝȂ ᴆ

ῤ Ȃ ṿ ⌠ 0x40 ṿ ⌠

ӊ╠ ̆ ᴪ֟ ѿҩ ╠ ̆ ᶏ Ҭ Ӟ ᴪ֟ Ҭ Ȃ 

APB1 № Ȃ ԍ

Ȃ 

13.2.2. Һ  

Â 7ᵝ Ҋ ⁞ Ȃ 

Â ᶏ ̆ Ҋңץ ’ᴪ֟ ᵝ̔ 

͠ ⌠0x3F ֟ ᵝ̕ 

͠ ṿ ԍ ṿ ̆ ᴪ֟ ᵝȂ 

Â ╠ Ҭ ̂EWĨ̔ ̆Ҭ ᾛ ̆ ṿ ⌠0x40

ṿ ⌠ ӊ╠ Ṝᴪ֟ Ҭ Ȃ 

Â ץ Ҋ Ả ᵬȂ 

13.2.3. ⱳ  

ᶏ ̂ WWDGT_CTL WDGTENᵝ 1̃̆ ṿ ⌠ 0x3F

Ṝ֟ ᵝ̂CNT[6]ᵝ 0̃Ȃ ṿ ⌠ ṿӊ╠̆ Ӟᴪ

֟ ᵝȂ 

13-2.  

 

 β

Write WWDGT_CTL 

CNT>WIN 

CNT[6]=0 

 

 

 β

PCLK1/4096 №

/1/2/4/8

 

 

7ᵝ ⁞  CNT  

 WIN  

WDGTEN
 

 

҉ ᵝӊ ῏ Ȃ ᴆ ץ WWDGT_CTL WDGTENΏ 1

Ȃ ̆ ⁞ ̆ ṿ ԍ 0x3F̆

Ӟ CNT[6]ᵝ 1ȂCNT[5:0]‗ ԅң ӊ Ȃ
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⁞ ‗ԍ APB1 № ̂WWDGT_CFG PSC[1:0]ᵝ̃Ȃ 

̂WWDGT_CFG̃Ҭ WIN[6:0]ᵝ ṿȂ ṿ ԍ ṿ̆

ғ ԍ 0x3F Ṝ̆ Ҋ ץ ᾧ ᵝ̆ ↕ ῒז Ṝ ⱴ ᴪ

ᵝȂ 

WWDGT_CFG EWIEᵝ 1 ᶏץ ╠ Ҭ ̂EWĨ̆ ṿ ⌠ 0x40

ṿ ⌠ ӊ╠ Ṝ Ҭ ֟ Ȃ ץ Ҭ Ⱶ

̂ISR̃ ҹ̂ᶛ Ḥ ̃̆ № ᴆ ץ ᴆ

ᵝ Ṝ Ȃ ̆ ISRҬ ᴆ ץ ᴆ Ȃ

’Ҋ̆ Ҍᴪ ᵝᵖ ץ ԍῒז Ȃ 

WWDGT_STAT EWIFᵝΏ 0 ץ EWIҬ Ȃ 

13-3.  

 

 CTN>WIN ̆Ώ WWDG_CTL̆

ѿ ᵝ

  

  

CNT[6]=0  ֟ ᵝ  

0x7F 
 

CNT[6:0] 

0x3F 

WIN 

ΏCNT  
 

 

Ὲ Ҋ̔ 

tWWDGT=tPCLK1 Ĭ4096 Ĭ2
PSC
 Ĭ CNT5:0+1   (ms)          ̂13-1̃ 

ῒҬ̔ 

tWWDGT̔  

tPCLK1̔APB1ץ msҹ ᵝ  

tWWDGT ṿ ṿ 13-2. 42MHẑfPCLK1̃ / ṿȂ 

13-2. 42MHẑfPCLK1̃ / ṿ 

№  PSC[1:0] 
 

CNT[6:0] =0x40 

 

CNT[6:0]=0x7F 

1/1 00 97.52 ɛs 6.24 ms 

1/2 01 195.04 ɛs 12.48 ms 

1/4 10 390.08 ɛs 24.96 ms 
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1/8 11 780.16 ɛs 49.92 ms 

MCU Ҭ WWDGT_HOLDᵝ 0̆ ᶏRISC-Vῤ Ả ᵬ̂ Ҋ̃̆

Ӟ ץ ᵬȂ WWDGT_HOLDᵝ 1 ̆

ҊẢ Ȃ 

13.2.4. WWDGT  

WWDGT ̔0x4000 2C00 

└ ̂WWDGT_CTL̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 007F 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  WDGTEN CNT[6:0] 

 rs rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7 WDGTEN ̆ ᴆ ᵝ Ṝ 0̆Ώ0 Ȃ  

0̔῏  

1̔  

6:0 CNT[6:0] ṿȂ ṿ0׆x40 ⌠0x3F ̆֟ ᵝȂ

ṿ ԍ ṿ Ṝ̆Ώ ֟ץ ᵝȂ 

̂WWDGT_CFG̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 007F 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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    
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31:10 Ḡ  Ḡ ᵝṿȂ 

9 EWIE ╠ Ҭ ᶏ Ȃ ᵝ 1̆ ṿ ⌠0x40 Ҭ ̆ ṿ

⌠ ӊ╠ Ӟ Ҭ Ȃ ᵝ ᴆ ᵝ 0̆ RCU

WWDGT ᴆ ᵝ 0ȂΏ0 ᴋᵥᵬ Ȃ 

8:7 PSC[1:0] № ̆ ‰ 

00̔PCLK1/4096/1 

01̔PCLK1/4096/2 

10̔PCLK1/4096/4 

11̔PCLK1/4096/8 

6:0 WIN[6:0] ṿ̆ ṿ ԍ ṿ ̆Ώ

̂WWDGT_CTL CNTᵝ̃ᴪ֟ ᵝȂ 

̂WWDGT_STAT̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  EWIF 

 rw 

 

ᵝ/ᵝ    

31:1 Ḡ  Ḡ ᵝṿȂ 

0 EWIF ╠ Ҭ ᵝȂ ṿ ⌠0x40 ṿ ⌠ ӊ╠

̆ ᶏҬ ᶏ (WWDGT_CFGҬ EWIEᵝҹ0) ᵝӞᴪ ᴆ 1Ȃ ҩ

bit ץ Ώ0 ̆Ώ1 Ȃ 
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14. ̂RTC̃ 

 ׃ .14.1

RTC ᶫԅѿҩ ̂ //̃ ̂ /№/ /֒ ̃ ⱳ Ȃ ֒ ԋ

└ ̆ BCDץ ȂRTC ץ פ ễȂRTC ץ

ᵬ Ҋ̆ ᴆ ȂRTC ᵞ ̆ ץ ⌠

Ȃ 

14.2. Һ  

Â ᴆ פ ễȂ 

Â ⱳ ̔ ᵞ ̂50Hz 60Hz̃ Ȃ 

Â ‰ⱳ ̔ ᵝ̂ 0.95ppm̃ ‰Ȃ 

Â ᵝⱳ ֒ Ȃ 

Â Ԋᴆ ⱳ Ȃ 

Â ңҩ ᷅῀ Ȃ 

Â ѿҩᵝ Ȃ 

Â Ҭ ̔ 

-  0 1̕ 

-  ̕ 

-  ᷅῀ ̕ 

-  ꜚ  

Â 20ҩ32ᵝ̂ ῍80 ̃ ᴍ ̆ ҊḠ Ȃ Ԋᴆ᷅῀

̆ ᴍ ᴪ ᵝȂ 
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14.3. ⱳ  

14.3.1.  

14-1. RTC  

‰

7ᵝ 

№

( 128)

15ᵝ

 №

( 256)

RTC_SS
RTC_TIME

RTC_DATE

ᴍ

RTC᷅῀

└

└

IRC32K

HXTAL1~/32

LXTAL(32.768KHz)

RTC_TAMPx TPxF

RTC_TS TSF

RTC_REFIN

ck_apre

(Default 256 Hz) ck_spre

(Default 1 Hz)

Alarm-0/1 

512Hz

1Hz

=

Alarm-0 Flag

RTC_CALIB

ALARM 0

₮

RTC_OUT

RTC 

=

ALARM 1

Alarm-1 Flag

RTC_WTRV

ꜚ ⱴWTCS

RTC/2,4,8,16

ck_spre

(  1 Hz)
RTC Clock

RTC_ALARM

WTF

 

RTC ᾝ ̔ 

Â Ԋᴆ / Ҭ Ȃ 

Â ᷅῀Ԋᴆ / Ҭ Ȃ 

Â 32ᵝ ᴍ Ȃ 

Â RTC ₮ⱳ ̔ 

-  512Hẑ № ṿ̃̔ PC13 / PA3 / PA8̕ 

-  1Hẑ № ṿ̃̔ PC13 / PA3 / PA8̕ 

-  Ԋᴆ̂ ̃̔ PC13 / PA3 / PA8̕ 

-  ꜚ Ԋᴆ̂ ̃̔PC13 / PA3 / PA8Ȃ 

Â RTC ῀ⱳ ̔ 

-  Ԋᴆ ̂RTC_TS̃̔ PC13̕ 

-  ᷅῀Ԋᴆ 0̂ RTC_TAMP0̃̔ PC13̕ 

-  ᷅῀Ԋᴆ 1̂ RTC_TAMP1̃̔ PA0̕ 

-  ῀RTC_REFIN̂50 60Hz̃Ȃ 

RTC_CTL [31]Ҭ OUT2ENβ̆ ץ PA3 PA8 ҉ ₮RTC_OUTȂ T̆AMPER 

1 ⱳ ԍPA0 Ȃ 
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14.3.2. №  

RTC ᾝ ҈ҩ ̔LXTALȁIRC32KHXTAL1 ~ 31̂ RCU_CFG0

̃№ Ȃ 

RTC ᾝ̆ ңҩ № ⱳ ῒזⱳ Ȃѿҩ№ 7ᵝ №

̆ ѿҩ 15β № Ȃ № Һ ᵞⱳ Ȃ ңҩ№

ᶏ ̆ № ṿ Ȃ 

ңҩ № Ὲ Ҋ̔ 

fck_apre=
frtcclk

FACTOR_A + 1
                            ̂14-1̃ 

fck_spre=
fck_apre

FACTOR_S + 1
=

frtcclk

(FACTOR_A + 1)*(FACTOR_S + 1)
                 ̂14-2̃ 

ck_apreԍҹRTC_SS֒ ⁞ ᶫ ̆ ṿҹԋ └̆ ⌠ Ҋ

ѿ ̆ ⁞⌠0 ̆ ꜚⱴ FACTOR_SṿȂck_spreԍҹ

ᶫ ̆ ҩ ⱴѿ Ȃ 

14.3.3.  

APB RTC RTC_DATEȁRTC_TIME RTC_SS ̆BPSHADᵝ‗

Ȃ ’Ҋ BPSHADҹ 0̆APB

Ȃ ңҩ RTC ̆ ṿᴪ ҹ ṿ̆ҍ

RSYNF ᵝӞᴪῬ ᵝȂ Deep-sleep Standby Ҋ̆ Ҍᴪ Ȃ ₮

ң ̆ ᴆ RSYNFᵝȂ BPSHAD=0 ’Ҋ ṿ̆

RSYNF 1̂ 2ҩ RTC ̃Ȃ 

̔ BPSHAD=0Ҋ̆ ̂RTC_SS R̆TC_TIME R̆TC_DATẼ APB

̂fapb̃ RTC ̂frtcclk̃ ҂ṐȂ 

ᵝ ᵝ Ȃ 

14.3.4. ᵝ  

RTC ⱳ ⅞№ҹ ҩᵝ ғ ѿҩᵝ ѿҩ ᵝȂ 

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

̂x=0̃ ғ ᵝ ṿҍ ṿ ̆ALRMxF̂x=0̃ ᵝ ᴪ ᵝȂ 

̔ ̂RTC_ALRMxTD MSKS=0̃̆ҹ Ḡ R̆TC_PSC

№ ̂FACTOR_S̃ ԍ ԍ 3Ȃ 

ѿҩᵝ ̆ ҩᵝ ҹ ҉ Ȃ ᵝ ̆ ALRMxEN

ᵝ ᵝ 3ҩ RTC ̆ALRMxFᵝ ᵝȂ 
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14.3.5. ꜚ  

RTCΐ ѿҩ 16ᵝ ꜚ ⁞ ֟  

ⱳ WTEN 1 ᶏ ̆ ғ ץ ᵬ Ȃ 

ꜚ ⁞ ң └̔ 

1) RTC 2 / 4 / 8 / 16№ ̔ 

RTC ҹ LXTAL ̂ 32.768 KHz̃̆ ↕ Ҭ 122us32sӊ ̆№ ᵞ

61usȂ 

2) ῤ ck_spre̔ 

ck_spre ҹ1Hz̆↕ Ҭ 1s⌠36hӊ ̆№ ᵞ 1sȂ 

-  WTCS[2̔1] = 0b10̆ Ҭ 1s⌠18h 

-  WTCS[2̔1] = 0b11̆ Ҭ 18h⌠36h 

ⱳ ᶏ ̆ ꜚ ⁞Ȃ ⌠ 0 ̆WTF ᵝ 1̆ ꜚ

RTC_WUT ṿȂ 

WTF 1 ̆ ᴆ Ȃ 

WTIE ᵝ̆ ⌠ 0 ̆ᴪ֟ Ҭ ׆̆ ᶏ ₮ Ȃ ᵝ

ⱳ Ȃ 

14.3.6. RTC∆  

RTC ΏḠ  

’Ҋ P̆MU_CTL BKPWENᵝ 0Ȃ Ώץ RTC ╠ ᴆ ╠

BKPWENᵝȂ 

҉ ᵝ ̆ RTC ΏḠ ȂΏ῀ ֓ ѿ ֓Ḡ Ȃ 

Ҋ ̆ ץ ֓Ḡ ̔ 

1.Ώó0xCAô⌠RTC_WPK ̕ 

2.Ώó0x53ô⌠RTC_WPK Ȃ 

Ώѿҩ ṿ⌠ RTC_WPKᴪᶏΏḠ Ῥ Ȃ 

ᴍ ᵝ ѿ̆֓RTC ΏḠ R̔TC_TIME R̆TC_DATE R̆TC_PSC R̆TC_COSC̆

RTC_HRFC̆RTC_SHIFTCTL̆RTC_STATҬ INITMᵝץ RTC_CTLҬ CS̆S1H̆

A1H̆REFENᵝȂ 

∆  

Ҋץ ץ № ṿ̔ 
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1. INITMᵝҹ1 ῀∆ Ȃ INITFᵝ 1Ȃ 

2. RTC_PSC Ҭ̆ № № Ȃ 

3. ̂RTC_TIMERTC_DATEҬ̃Ώ∆ ṿ̆ ғ RTC_CTL

CSβ ̂12 24 └ Ȃ̃ 

4. INITMᵝ ₮∆ Ȃ 

4ҩ RTC ̆ ׆ ῀ ṿ̆

Ȃ 

∆̔ ץ ̂BPSHAD=0̃̆ ᴆ Ḡ RSYNFᵝ 1Ȃ 

YCM ∆ ̆ ᴪ ᴆ ᴍṿȂ 

פ  

S1H̆A1H DSMᵝ ̆RTC ץ פ ễ ⱳ Ȃ 

̆S1H A1H ᶏ ⁞ ⱴ҉ 1 ȂS1H A1H ⱳ ץ

̆ ץ ᴆ DSMᵝ ҩ ᵬȂ S1H A1Hᵝ ̆⁞ ⱴ 1

Ҋѿ ⌠ Ȃ 

ⱳ ᵬ  

ҹԅ ᾧ ᵝ ֒ ̆ ⱳ ᵬ Ҋ ̔ 

1. RTC_CTLALRMxEN̂x=0̃β ̆ ̕ 

2. Alarm ̂RTC_ALRMxTD / RTC_ALRMxSS̃̕  

3. RTC_CTLALRMxENᵝ̆ᶏ ⱳ Ȃ 

14.3.7.  

BPSHAD=0 ̆  

BPSHAD=0̆׆ ṿȂ ԍ └ ̆ ѿ

ҩ A̔PB1 ԍ ԍ RTC 7ṐȂ ᴋᵥ ’Ҋ APB1

Ҍ ᵞԍ RTC Ȃ 

APB1 ᵞԍ 7Ṑ RTC ̆ Ҋץ ̔ 

1. ң ̕ 

2. ң ṿ ̆ Ӈ ҩṿ ̕ 

3. ң ṿҌ ̆ Ῥ ѿ ̕ 

4. ҈ ṿ ץ ҹ Ȃ 

RSYNF 2 ҩ RTC ᵝѿ Ȃ ̆ ᴪ ҹ

Ȃ 
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ҹԅ Ḡ 3ҩṿ̂RTC_SS̆RTC_TIMĔRTC_DATẼҹ ѿ ̆ ᴆ҉ ԅ Ҋѿ

└̔ 

1. RTC_SS RTC_TIMERTC_DATE ̕ 

2. RTC_TIMERTC_DATE ̕ 

3. RTC_DATERTC_TIMERTC_DATE Ȃ 

ѿҩ ῤ̂ ԍ 2ҩ RTCCLK̃ ̆ ᾢ RSYNFᵝ

ῒ ᵝ Ῥ Ȃ 

Ҋ ₃ ’̆ ᴆ RSYNF ᵝ ̂RTC_SS̆RTC_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 ̂ ҹ 2 ҩ

RTC ̃Ȃ 

ԍ RSYNFᵝ ᵝ̆ ң ӊ ₮ ck_apre ̆Ҍ

̂RTC_SS / RTC_TIME / RTC_DATẼ ṿ ѿ ┴Ȃ 

̆ ṿ ┴ APB ̆ Ӈ APB

ṿ Ҍ‰ Ȃ 

ҹԅ Ḡ ṿ ѿ ̆ ᴆ Ҋ ᵬ̔ ṿң

̆ ҉ң ṿ ѿ ̆ Ӈ ҩṿ ѿ ғ‰ Ȃ 

14.3.8. 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_CTL̃̕  

-  RTC № ̂RTC_PSC̃̕  
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-  RTC ễ ̂RTC_HRFC̃̕  

-  RTC ᵝ └ ̂RTC_SHIFTCTL̃̕  

-  RTC ̂RTC_SSTS / RTC_TTS / RTC_DTS̃̕  

-  RTC᷅ ῀ ̂RTC_TAMP̃̕  

-  RTC ᴍ ̂RTC_BKPx̃̕  

-  RTC ̂RTC_ALRMxSS / RTC_ALRMxTDȂ̃ 

ᵝ ῀ Ṝ R̆TC ᾝ ᴪ Ȃp ᴍ ᵝ R̆TC

ᴪẢ ғ ᴪ ᵝȂ 

14.3.9. RTC ᵝⱳ  

ѿҩ ғ RTC1Hz ̂ck_sprẽ ѿҩ֒

Ẓ ̆RTC ᾝ ᶫѿҩ ᵬ ᵝ ⱳ ҩẒ Ȃ 

ԋץ └ ֒ ṿ R̆TC ṿ ⁞ Ȃ ⱴ RTC_SHIFTCTL

SFS[14̔0] ṿ⌠ RTC_SS № ṿ SSC[15̔0]̃ ⱴ SFS[14̔

0] ṿ⌠ № SSC[15̔0] ғ ᵝ A1Sᵝ̆ №≢ ╠Ҋѿ ⌠

Ȃ 

RTC_SS ṿ ‗ԍ RTC_PSC FACTOR_S ṿȂFACTOR_S ̆

Ӟ Ȃ 

ҹ 1Hz ̂ck_sprẽ FACTOR_A FACTOR_S῍ ֟ ̆ FACTOR_Sṿ

ᵞ FACTOR_Aṿ̆ ᵞ FACTOR_A ⱳ Ȃ 

̔ ᶏ ᵝⱳ ӊ╠̆ ᴆ RTC_SSҬ SSC 15ᵝ̂SSC[15]̃ Ḡ

ᵝҹ 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 

14.3.10. RTC  

RTC ѿ RTC Ȃҹԅᶏ ⱳ ̆ ѿҩ ԍ

LXTAL ̂50Hz 60Hz̃Ȃ 

ᶏ ⱳ ӊ ̂REFEN=1̃̆ ѿҩ ̂1Hz̃ ҍ RTC_REFIN

Ȃ ’Ҋ̆ ңҩ Ȃp ңҩ ԍ LXTAL

‰ Ṝ̆RTC ⱳ ᴪẒ 1Hz ѿ ᵝ̆ᶏ

Ҋѿҩ 1Hz Ȃ 

REFEN=1̆ ѿ ╠ ᴪ ѿҩ ̆ ԍҌ ̆

ӞҌ Ȃ ԍ ѿҩ ̆ᶏ 7ҩ ck_apre ̆

ԍ ᵬ ̆ᶏ 3ҩ ck_apre Ȃ 

ᶏ ѿ ̆ Ҭ ⌠ Ṝ̆ № ᴪ └

Ȃ ңҩ ̂ck_spre ̃ ̆ ҩ ᵬ 1Hz
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ᴋᵥ Ȃᵖ ңҩ ̆ ҩ ᵬ ᴪ ꜚ ck_spre ᶏץ̆

ck_sprê1Hz̃ Ȃ 

ⱳ Ҭᵖ ̂ 3ҩck_apre ῤ

̃̆ Ӟ LXTAL ꜚ Ȃ ҩ ̆ ⱳ

ᴪᾢ 7ҩck_apre ̆ 3ҩck_apre

ck_sprê1Hz̃ Ȃ 

̔ᶏ ⱳ ӊ╠̂REFEN = 1̃̆ ᴆ FACTOR_A ҹ 0x7F̆

FACTOR_Sҹ 0xFFȂ 

Ҋ ‰ ̆ ⱳ Ҍ Ȃ 

14.3.11. RTC ‰ 

RTC ң ‰ ̔ ‰ ‰Ȃң ‰ Ҍ ѿ ᶏ Ȃ 

ץ‰ № ₮ҹ ̆ ⱴ ⁞ ck_apre Ȃ 

COSD = 0̆ ╠ 2xCOSŜ COSS 0̔⌠ 31 №̃ ῤ̆ № ⱴңҩ ck_apre ̆

ᴪ ╠ Ȃ  

COSD = 1̆ ╠ 2xCOSŜ COSS 0̔⌠ 31 №̃ ῤ̆ № ⁞ ѿҩ ck_apre ̆

ᴪ Ȃ 

ֽ ∆ Ҋ ‰̆ ғ INITMᵝ ‰ⱳ Ȃ ҩ ‰

64№ Ȃ 64№ ῤ ╠ 2xCOSS№ ῤ Ȃ 

‰ № ҹ 2PPM̆ ‰ № ҹ 4PPMȂ 

̔ RTC ҹ LXTAL HXTAL ̆ ץ ‰Ȃ FACTOR_A<6 ̆

‰ ᵬȂ 

ᶛ ̔ 

FACTOR_AFACTOR_Sҹ ṿȂRTC ҹLXTAL̆ ҹ 32.768 KHzȂ 

‰ ῤ̂64№ ֽ̃̆ ╠ 2xCOSS№ ck_aprê256Hz̃ Ȃ 

COSS = 1̆ 64№ ῤ╠ң№ Ȃ 

’Ҋ ҩ ‰ ῤ̂64min x 60s/min x 32768 /s̃ ⱴ 512̂ң№ ̆ №

ңҩ ck_apre ̃ ⁞ 256̂ң№ ̆ № ѿҩ ck_apre ̃ҩ RTC

ȂӞ ‰ № ҹ+4.069PPM -2.035PPMȂ Ӈ ҩ ‰

ҹ+10.5 -5.27 s̆ ‰ ҹ+5.45⌠-2.72№ Ȃ 

14.3.12. RTC ‰ 

RTC ‰ ѿ ԍ ‰ RTC ̆ ‰ ῤ RTC

‖ҩ ‰Ȃ 
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ѿ ‰ ԍ ѿ ‰ ῤ̆RTC ‖ҩ ⱴ ⁞ ԅѿ

Ȃ ‰ № ҹ 0.954ppm̆ ҹ487.1-׆ppm⌠+488.5ppmȂ 

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

֓ ‰ ף≢№ 32 / 16 / 8Ȃ 

ễ ̂RTC_HRFC̃ ԅ ‰ ῤ RTC C̆MSK[8̔

0]ᵝ 0⌠ 511ҩ RTC ̆ RTC ᵞ 487.1PPMȂ 

ҹԅ RTC ץ FREQI ᵝȂ FREQI ᵝ ᵝ̆ ᴪ 512 ҩ RTC

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

ѿҩ RTC Ȃ 

ᶏ FREQI ᶏץ RTC ⱴ 488.5ppmȂ 

ᶏ CMSK FREQĬ ҩ ץ -511⌠+512ҩ RTC Ȃ

0.954ppm№ ’Ҋ̆ ҹ487.1-׆ppm⌠+488.5ppmȂ 

‰ⱳ ̆ ҊῈ ₮ ‰ ̔ 

fcal = frtcclk  Ĭ(1+
FREQIĬ512-CMSK

2
N
+CMSK-FREQIĬ512

)                 ̂14-3̃ 

̔N=20 /19 /18̂32 / 16 / 8 ̃ ‰ Ȃ 

FACTOR_A < 3 ‰̔ 

№ ṿ̂FACTOR_Ã ԍ 3 ̆ ᶏ ‰ⱳ ̆ ᴆҌ FREQI

ᵝ ҹ 1Ȃ FACTOR_A<3̆FREQIᵝ ᴪ Ȃ 

FACTOR_A ԍ 3 ̆FACTOR_S ṿ ԍ ṿȂẊ RTC

32.768KHz̆ FACTOR_S Ҋ ̔ 

FACTOR_A = 2̔FACTOR_S⁞ 2̂8189̃ 

FACTOR_A = 1̔FACTOR_S⁞ 4̂16379̃ 

FACTOR_A = 0̔FACTOR_S⁞ 8̂32759̃ 

FACTOR_A ԍ 3̆CMSKҹ 0x100̆ ‰ Ὲ Ҋ̔ 

fcal = frtcclk  Ĭ(1+
256-CMSK

2
N
+CMSK-256

)                      ̂14-4̃ 

̔N=20 / 19 /18̂32 / 16 / 8 ̃ ‰ Ȃ 

RTC ‰ 

ᶫ 1Hz ‰ ₮ ԍ ꜛ ᴆ RTC Ȃ 

ῤ RTC ̆ 2ҩ RTCCLK Ȃ 

ҹԅ ѿ ̆ ‰ ѿ Ȃ 
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Â ‰ ҹ32 ̂ ̃ 

‰ 32 1Hz ‰ ₮ ‰ Ḡ ҩ 0.477ppm̂ 32

ῤ 0.5ҩ RTCCLK̃ӊῤȂ 

Â ‰ ҹ16 ̂ CWND16ᵝ̃ 

ᶏ ̆CMSK[0] ᴆ 0Ȃ 

‰ 16 1Hz ‰ ₮ ‰ Ḡ ҩ 0.954ppm̂ 16

ῤ 0.5ҩ RTCCLK̃ӊῤȂ 

Â ‰ ҹ8 ̂ CWND8ᵝ̃ 

ᶏ ̆CMSK[1̔0] ᴆ 0Ȃ 

‰ 8 1Hz ‰ ₮ ‰ Ḡ ҩ 1.907ppm̂ 8

ῤ 0.5ҩ RTCCLK̃ӊῤȂ 

Ҭ ‰ 

INITFᵝ 0̆ Ҋ ̆ ᴆ ץ RTC_HRFC̔ 

1). SCPFᵝ 0̕ 

2). Ώѿҩ ṿ⌠ RTC_HRFC ̕ 

3). 3ҩ ck_apre ӊ ̆ ‰ Ȃ 

14.3.13. ⱳ  

ⱳ RTC_TS ῀̆ TSENᵝ ᶏ Ȃ 

RTC_TS ⌠ Ԋᴆ ̆ᴪ ṿḠ Ҭ̂RTC_DTS 

/ RTC_TTS / RTC_SSTS̃̆ ̂TSF̃Ӟ ᴆ 1Ȃ Ҭ ᶏ

̂TSIẼ̆ Ԋᴆᴪ֟ ѿҩҬ Ȃ 

ᴪ Ԋᴆ ѿ ┴̂ TSF=0̃ ̆ TSF=1 ̆

Ԋᴆ ṿҌᴪ Ȃ 

RTC ᶫԅѿҩ ⱳ ̆ ⱴ Ԋᴆ ̔ TPTS=1 ᶏ̆ ᷅῀

ⱳ ᷅῀Ԋᴆ Ӟᵬҹ Ԋᴆ ῀ Ȃ 

̔ ҹ └ ̆ Ԋᴆ ̆TSFᴪ 2ҩ ck_apre ᵝȂ 

14.3.14. ᷅῀  

RTC_TAMPx ᵬҹ᷅῀Ԋᴆץ ⱳ ῀ ̆ ң ᶫ ̔

ⱳ Ȃ 
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RTC ᴍ ̂RTC_BKPx̃ 

RTC ᴍ ԍ VDD ᴍ ҬȂ׆ ᵝ ᵬҌᴪ ֓ Ȃ 

⌠ ᷅῀Ԋᴆ ᴍ ᵝ ̆ ֓ ᵝȂ 

∆ ᷅῀ ⱳ  

TPxENᵝ ץ ᶏ ԍҌ ҉ RTC᷅῀ ⱳ Ȃᶏ TPxENᵝ ꜚ᷅῀

ⱳ ӊ╠̆ ᷅῀ Ȃ ⌠᷅῀Ԋᴆ̆ ᵝ̂ TPxF̃ ᴪ ᵝȂ

᷅῀ԊᴆҬ ᶏ ̂TPIẼ̆᷅῀Ԋᴆᴪ֟ ѿҩҬ Ȃ 

᷅῀ Ԋᴆ ̆ ᵝ̆ RTC_TAMP Ҭ TPxNOERᵝ 1Ȃ

RTC_TAMP Ҭ BKERASE ᵝ 1̆ ץ ᴆ ᵝ ᴍ Ҭ

Ȃ 

᷅῀Ԋᴆ  

ᶏ TPTSᵝ̆ ᷅῀ ⱳ ᵬ ⱳ Ȃ ᵝ ҹ 1̆ ⌠᷅῀Ԋ

ᴆ T̆SFӞ ᴪ ᵝ̆ ᶏ ԅ ⱳ Ȃ ⌠᷅῀Ԋᴆ ̆ TPTSᵝ ṿ

ᵥ̆TPxFᵝ ᵝȂ 

᷅῀Ԋᴆ ҹ  

FLTᵝҹ 0x0 ̆᷅῀ ̆TPxEGᵝ‗ ҉ Ҋ

Ȃ ᷅῀ ҹ ̆᷅῀ ῀ ҉ ҉ ᴪ Ȃ 

ԍ ᷅῀Ԋᴆᴪ ᵝ ᴍ ̂RTC_BKPx̃̆ ᴍ Ώ ᵬ Ḡ᷅

῀Ԋᴆ ᵝ Ώ ᵬҌᴪ Ȃ ᾧ ᾢ῏ ᷅῀ ⱳ ̆

Ώ ᵬ Ῥ ꜚ ⱳ Ȃ 

̔Tamper0҉ ᷅῀ ⱳ ᶏ VDD ῏ Ӟᶭ ץ Ȃ 

᷅῀Ԋᴆ ҹ ⱳ  

FLT ᵝ 0x0 ̆᷅῀ ̆FLT ᵝ‗

̂2̆4 8̃Ȃ 

DISPU 0̂ ṿ̃ ῤ̆ ҉ ᴪ ѿ ╠ ᾟ ᷅῀ ̆

᷅῀Ԋᴆ ῀ ҉ ᾛ Ȃ ᾟ ץ PRCH ᵝ Ȃ

̆ ᾟ Ȃ 

Ҋ ӊ Ȃ ̂FREQ̃̆ ᴆ

ⱳ ӊ ѿҩ Ȃ 

14.3.15. ‰ ₮ 

COENᵝ ҹ 1̆PC13 / PA3 / PA8ᴪ ₮ ‰ Ȃ 
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COSᵝ ҹ 0̂ ṿ̃ ғ № ̂FACTOR_Ã ҹ 0x7F ̆RTC_CALIB

frtcclk / 64Ȃ RTCCLK ҹ32.768KHz R̆TC_CALIB ₮ҹ512HzȂ

ҹҊ ꜚ̆ ᶏ RTC_CALIB ₮ ҉ Ȃ 

COSᵝ ҹ 1 ̆RTC_CALIB Ὲ ҹ̔ 

                    frtc_calib=
frtcclk

FACTOR_A+1Ĭ(FACTOR_S+1)
                  ̂14-5̃ 

RTCCLKҹ 32.768KHz̆ № ṿ̆ Ӈ RTC_CALIB ₮ 1HzȂ 

14.3.16. ₮ 

OS └ᵝ ҹ 0x01 ̆RTC_ALARM ₮ⱳ Ȃ ҩⱳ ₮

RTC_STAT ALRMxFṿȂ 

RTC_CTL Ҭ OPOLᵝ ץ ALRMxFᵝ ₮ Ṝ ̆ RTC_ALARM

₮ ҍ ᵝṿ Ȃ 

14.3.17. RTC  

14-1.  

 Ҋ ᵬ ₮  

  RTCҬ  

 
LXTAL

IRC32K ץ ᵬ 

RTC  / ᷅῀Ԋᴆ / Ԋᴆ / 

 

 
LXTAL

IRC32K ץ ᵬ 

RTC  / ᷅῀Ԋᴆ / Ԋᴆ / 

 

14.3.18. RTCҬ  

RTCҬ ⌠ EXTI └ Ȃ 

ᶏ RTC /᷅῀Ԋᴆ / Ҭ  / ꜚ Ҭ ̆ Ҋ ᵬ̔ 

1. ᶏ EXTIҬ ⌠RTC  / ᷅͂ Ԋᴆ /  / ꜚ Ҭ ̆

ҹ҉ ̕ 

2. ᶏ RTC  / ᷅͂ Ԋᴆ /  / ꜚ ῃ Ҭ ̕ 

3. ᶏ RTC  / ᷅͂ Ԋᴆ / ⱳ Ȃ 

14-2. RTCҬ └ 

Ҭ  Ԋᴆ  └ᵝ Ҭ ᵝ ₮  
₮

 

0 ALRM0F ALRM0IE ALRM0FCᵝΏ1 Y Y(*) 
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Ҭ  Ԋᴆ  └ᵝ Ҭ ᵝ ₮  
₮

 

1 ALRM1F ALRM1IE ALRM1FCᵝΏ1 Y Y(*) 

 WTF WTIE WTFCᵝΏ1 Y Y(*)) 

 TSF TSIE TSFCᵝΏ1 Y Y(*) 

᷅῀x TPxF TPxIE TPxFCᵝΏ1 Y Y(*) 

̔̂*ֽ̃ RTC ҹ LXTAL IRC32K ̆ ׆ץ Ȃ 
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14.4. RTC  

RTC ̔0x4000 2800 

14.4.1. ̂RTC_TIMẼ 

Ẓ ̔0x00 

ᵝṿ̔ BPSHAD = 0̆0x0000 0000 

BPSHAD = 1̆  

ΏḠ ֽ̆ ∆ ץ Ώ ᵬ 

̂32β ̃ Ȃ 

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 ᵝṿȂ 

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 ᵝṿȂ 

14:12 MNT[2:0] № ᵝṿ̆ץ BCD Ữ 

11:8 MNU[3:0] № ҩᵝṿ̆ץ BCD Ữ 

7 Ḡ  Ḡ ᵝṿȂ 

6:4 SCT[2:0] ᵝṿ̆ץ BCD Ữ 

3:0 SCU[3:0] ҩᵝṿ̆ץ BCD Ữ 

14.4.2. ̂RTC_DATẼ 

Ẓ ̔0x04 

ᵝṿ̔ BPSHAD = 0̆0x0000 2101 
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BPSHAD = 1̆  

ΏḠ ֽ̆ ∆ ץ Ώ ᵬȂ 

̂32β ̃ Ȃ 

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 ᵝṿȂ 

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 

é 

0x7̔  

12 MONT ᴍ ᵝṿ̆ץ BCD Ữ 

11:8 MONU[3:0] ᴍҩᵝṿ̆ץ BCD Ữ 

7:6 Ḡ  Ḡ ᵝṿȂ 

5:4 DAYT[1:0] ᵝṿ̆ץ BCD Ữ 

3:0 DAYU[3:0] ҩᵝṿ̆ץ BCD Ữ 

14.4.3. └ ̂RTC_CTL̃ 

Ẓ ̔0x08 

ᵝ̔  

ᴍ ᵝṿ̔0x0000 0000 

ΏḠ Ȃ 

̂32ᵝ̃ Ȃ 

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

OUT2EN Ḡ  COEN OS[1:0] OPOL COS DSM S1H A1H 

rw  rw rw rw rw rw w w 

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

TSIE WTIE ALRM1IE ALRM0IE TSEN WTEN 
ALRM1E

N 
ALRM0E

N 
CCEN CS BPSHAD REFEN TSEG WTCS[2:0] 
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rw rw rw rw rw rw rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31 OUT2EN RTC_OUT  

0̔RTC_OUT ₮⌠ PC13 

1̔RTC_OUT ₮⌠ PA3 PA8 

30:24 Ḡ  Ḡ ᵝṿȂ 

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 WTIE ꜚ Ҭ ᶏ  

0̔ ꜚ Ҭ  

1̔ ꜚ Ҭ  
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13 ALRM1IE RTC 1Ҭ ᶏ  

0̔ Ҭ  

1̔ Ҭ  

12 ALRM0IE RTC 0Ҭ ᶏ  

0̔ Ҭ  

1̔ Ҭ  

11 TSEN ⱳ ᶏ  

0̔ ⱳ  

1̔ ⱳ  

10 WTEN ꜚ ⱳ ᶏ  

0̔ ꜚ ⱳ  

1̔ ꜚ ⱳ  

9 ALRM1EN 1ⱳ ᶏ  

0̔ ⱳ  

1̔ ⱳ  

8 ALRM0EN 0ⱳ ᶏ  

0̔ ⱳ  

1̔ ⱳ  

7 CCEN ‰ⱳ ᶏ  

0̔ ‰ⱳ  

1̔ ‰ⱳ  

̔FACTOR_A ԍ 6 ̆ ғ ∆ ҊΏ῀Ȃ 

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 WTCS[2:0] ꜚ  
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0x0̔ RTC 16№  

0x1̔ RTC 8№  

0x2̔ RTC 4№  

0x3̔ RTC 2№  

0x4̆0x5̔ ck_sprê  1Hz̃  

0x6̆0x7̔ ck_sprê  1Hz̃  ғ ṿ ⱴ 216 

14.4.4. ̂RTC_STAT̃ 

Ẓ ̔0x0C 

ᵝֽ̔ INITM̆INITF RSYNFᵝ 0̆ῒזᵝ Ȃ 

ᴍ ᵝṿ̔0x0000 0007 

ΏḠ , RTC_STAT[14:8] Ȃ 

̂32ᵝ̃ Ȃ 

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 WTF ALRM1F ALRM0F INITM INITF RSYNF YCM SOPF WTWF 
ALRM1W

F 
ALRM0W

F 

 rc_w0 rc_w0 rc_w0 rc_w0 rc_w0 rc_w0 rc_w0 rw r rc_w0 r r r r r 

 

ᵝ/ᵝ    

31:17 Ḡ  Ḡ ᵝṿȂ 

16 SCPF ‰  

RTC_HRFC ᴆΏ ᵬ̆ ᵝ ᴆ 1Ȃ ‰ ̆ ᵝ

ᴆ 0Ȃ 

15 Ḡ  Ḡ ᵝṿȂ 

14 TP1F RTC_TAMP1  

tamper1 ῀ ҉ ⌠᷅῀ ̆ ᴆ ῒ 1Ȃ ץ ᵝ ᴆΏ 0

Ȃ 

13 TP0F RTC_TAMP0  

tamper0 ῀ ҉ ⌠᷅῀ ̆ ᴆ ῒ 1Ȃ ץ ᵝ ᴆΏ 0

Ȃ 

12 TSOVRF ₮  

ӊ╠ ԅ TSFᵝ̆↕ ⌠ Ԋᴆ ̆ ᵝ ᴆ 1Ȃ ץ

ᵝ ᴆΏ 0 Ȃ 

11 TSF  

⌠ Ԋᴆ ̆ ᴆ 1Ȃ ץ ᵝ ᴆΏ 0 Ȃ 
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10 WTF  

⁞ ⌠ 0 ᴆ 1Ȃ WTFῬ ҹ 1ӊ╠̆ 1.5

ҩ RTC ῤ Ȃ 

9 ALRM1F 1  

╠ / ҍ 1 ṿ / ̆ ᴆ ҹ 1Ȃ ץ

ᵝ ᴆΏ 0 Ȃ 

8 ALRM0F 0  

╠ / ҍ 0 ṿ / ̆ ᴆ ҹ 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  

2ҩ RTCCLK ᴪ ᴆ 1ѿ ̆ ᴪ └ ╠ / ⌠

Ȃ∆ ̂INITM̃̆ ᵝ ᵬ ̂SOPF̃

̂BPSHAD = 1̃ᴪ ᵝȂ ᵝӞ ץ ᴆΏ 0 Ȃ 

0̔  

1̔  

4 YCM ᴍ  

ᴍṿҌҹ 0 ᴆ 1 

0̔ ∆  

1̔ ∆   

3 SOPF ᵝⱳ ᵬ  

0̔ ᵝ ᵬ  

1̔ ᵝ ᵬ  

2 WTWF Ώᶏ ᵝ 

0̔Ҍᾛ  

1̔ᾛ  

1 ALRM1WF Alarm1 Ώ  

ᴆ ᵝ ȂALRM1EN=0 ̆ alarm ΏȂ 

0̔Ҍᾛ ḱ Alarm1  

1̔ᾛ ḱ Alarm1  

0 ALRM0WF Alarm0 Ώ  

ᴆ ᵝ ȂALRM0EN=0 ̆ alarm ΏȂ 
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0̔Ҍᾛ ḱ Alarm0  

1̔ᾛ ḱ Alarm0  

14.4.5. № ̂RTC_PSC̃ 

Ẓ ̔0x10 

ᵝ̔  

ᴍ ᵝṿ̔0x007F 00FF 

ΏḠ ֽ̆ ∆ ץ Ώ ᵬȂ 

̂32ᵝ̃ Ȃ 

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 ᵝṿȂ 

22:16 FACTOR_A[6:0] №  

ck_apre  = RTCCLK  / ̂FACTOR_A+1̃ 

15 Ḡ  Ḡ ᵝṿȂ 

14:0 FACTOR_S[14:0] №  

ck_spre  = ck_apre  / ̂FACTOR_S+1̃ 

14.4.6. ̂RTC_WUT̃ 

Ẓ ̔0x14 

ᵝ̔  

ᴍ ᵝṿ̔0x0000 FFFF 

̂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 

WTRV[15:0] 

rw 
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ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 WTRV[15:0] ꜚ ṿ 

WTEN 1 ̆ ̂WTRV[15:0]+1̃ҩ ck_wut ̆WTF 1ѿ Ȃ

ck_wut WTCS[2:0]ᵝ Ȃ 

̔ WTCS[2:0] = 0b 011 WTRV = 0x0000Ȃ 

ֽ WTWF = 1 Ώ ᵬ 

14.4.7. ‰ ̂RTC_COSC̃ 

Ẓ ̔0x18 

ᵝ̔  

ᴍ ᵝṿ̔0x0000 0000 

ΏḠ ֽ̆ ∆ ץ Ώ ᵬȂ 

̂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  COSD Ḡ  COSS[4:0] 

 rw  rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7 COSD ‰  

0̔ ⱴ  

1̔ ᵞ  

6:5 Ḡ  Ḡ ᵝṿȂ 

4:0 COSS[4:0] ‰ ᴠ 

 COSD=0̔ 

0x00̔+0 PPM 

0x01̔+4 PPM̂ ᵌṿ̃ 

0x02̔+8 PPM̂ ᵌṿ̃ 

.... 

0x1F̔+126 PPM̂ ᵌṿ̃ 

 COSD=1̔ 

0x00̔-0 PPM 

0x01̔-2 PPM̂ ᵌṿ̃ 

0x02̔-4 PPM̂ ᵌṿ̃ 
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.... 

0x1F̔-63 PPM̂ ᵌṿ̃ 

14.4.8. 0 ̂RTC_ALRM0TD̃ 

Ẓ ̔0x1C 

ᵝ̔  

ᴍ ᵝṿ̔0x0000 0000 

ΏḠ ֽ̆ ∆ ץ Ώ ᵬȂ 

̂32ᵝ̃ Ȃ 

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] 

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  
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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 

14.4.9. 1 ̂RTC_ALRM1TD̃ 

Ẓ ̔0x20 

ᵝ̔  

ᴍ ᵝṿ̔0x0000 0000 

ΏḠ ֽ̆ ∆ ץ Ώ ᵬȂ 

̂32ᵝ̃ Ȃ 

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] 

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[3:0]ף ҩᵝṿ 

1̔ DAYU[3:0]ף ₃̆ DAYT[1:0] 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 └ 
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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 

14.4.10. ΏḠ ̂RTC_WPK̃ 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  WPK[7:0] 

 w 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7:0 WPK[7:0] ΏḠ ṿ 

14.4.11. ֒ ̂RTC_SS̃ 

Ẓ ̔0x28 

ᵝṿ̔ BPSHAD = 0̆0x0000 0000Ȃ 

BPSHAD = 1̆ Ȃ 

̂32ᵝ̃ Ȃ 

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

 

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

SSC[15:0] 

r 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 SSC[15:0] ֒ ṿ 

ᵝṿ № ṿȂ № Ҋ Ὲ ₮̔ 

№ = ̂FACTOR_S - SSC̃ / ̂FACTOR_S + 1̃ 

14.4.12. ᵝ └ ̂RTC_SHIFTCTL̃ 

Ẓ ̔0x2C 

ᵝ̔  

ᴍ ᵝṿ̔0x0000 0000 

ΏḠ ֽ̆ SOPF=0̆ ΏȂ 

̂32ᵝ̃ Ȃ 

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 ᵝṿȂ 

14:0 SFS[14:0] ⁞ ԍѿ ѿ  

ᵝ ṿ ⱴ⌠ №  

ֽ SFS ̆ ԍ № ѿҩ ⁞ ̆ ץ ᴪ Ȃ 

̂ ̃ = SFS/̂FACTOR_S + 1̃ 

A1S SFSѿ ᶏ ̆ ᴪ ╠ 

╠̂ ̃ = ̂1 - ̂SFS/̂FACTOR_S + 1̃̃̃ 

̔Ώ῀ ᴪ RSYNFᵝ 0Ȃ 
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14.4.13. ̂RTC_TTS̃ 

Ẓ ̔0x30 

ᴍ ᵝṿ̔0x0000 0000 

ᵝ̔  

TSF 1̆ ᵝ Ȃ 

TSFᵝӞᴪ Ȃ 

̂32ᵝ̃ Ȃ 

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 ᵝṿȂ 

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 ᵝṿȂ 

14:12 MNT[2:0] № ᵝṿ̆ץ BCD Ữ 

11:8 MNU[3:0] № ҩᵝṿ̆ץ BCD Ữ 

7 Ḡ  Ḡ ᵝṿȂ 

6:4 SCT[2:0] ᵝṿ̆ץ BCD Ữ 

3:0 SCU[3:0] ҩᵝṿ̆ץ BCD Ữ 

14.4.14. ̂RTC_DTS̃ 

Ẓ ̔0x34 

ᴍ ᵝṿ̔0x0000 0000 

ᵝ̔  

TSF 1̆ ᵝ Ȃ 
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TSFᵝӞᴪ 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 

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 ᵝṿȂ 

15:13 DOW[2:0]  

12 MONT ᴍ ᵝṿ̆ץ BCD Ữ 

11:8 MONU[3:0] ᴍҩᵝṿ̆ץ BCD Ữ 

7 Ḡ  Ḡ ᵝṿȂ 

6:5 DAYT[1:0] ᵝṿ̆ץ BCD Ữ 

4:0 DAYU[3:0] ҩᵝṿ̆ץ BCD Ữ 

14.4.15. ֒ ̂RTC_SSTS̃ 

Ẓ ̔0x38 

ᴍ ᵝ̔0x0000 0000 

ᵝ̔  

TSF 1̆ ᵝ Ȃ 

TSFᵝӞᴪ 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 

SSC[15:0] 

r 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 SSC[15:0] ֒ ṿ 

TSF 1 № ṿȂ 
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14.4.16. ễ ̂RTC_HRFC̃ 

Ẓ ̔0x3C 

ᴍ ᵝ̔0x0000 0000 

ᵝ̔  

ΏḠ 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 

FREQI CWND8 CWND16 Ḡ  CMSK[8:0] 

rw rw rw  rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 FREQI RTC ⱴ 488.5ppm 

0̔  

1̔ 211ҩ ‖ ⱴѿҩ RTCCLK ‖ 

ᵝ ҍ CMSKᵝѿ ᶏ Ȃ ῀ 32.768KHz̆ 32s ‰

̆ ⱴ RTCCLK ‖ ̂512 * FREQĨ - CMSK 

14 CWND8 8 ‰  

0̔  

1̔ 8 ‰  

̔ CWND8=1̆CMSK[1̔0] ñ00òȂ 

13 CWND16 16 ‰  

0̔  

1̔ 16 ‰  

̔ CWND16=1̆CMSK[0] ñ0ò. 

12:9 Ḡ  Ḡ ᵝṿȂ 

8:0 CMSK[8:0] ‰ RTCCLK ‖  

220ҩ RTCCLK ‖ӊῤ ‖  

ⱳ ץץ 0.9537 ppm № ᵞ  

14.4.17. ᷅῀ ̂RTC_TAMP̃ 

Ẓ ̔0x40 

ᴍ ᵝ̔0x0000 0000 
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ᵝ̔  

̂32ᵝ̃ Ȃ 

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

BKERAS
E 

Ḡ  
TP1NOE

R 
TP0NOE

R 
AOT Ḡ  

  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 BKPERASE ᴍ  

ᵝΏñ1òᵝ ᴍ ȂΏ῀ 0 Ȃ ᵝ ҹ 0Ȃ 

30:21 Ḡ  Ḡ ᵝṿȂ 

20 TP1NOER Tamper 1Ҍ ᴍ  

0̔Tamper 1Ԋᴆ ᴍ  

1̔Tamper 1ԊᴆҌ ᴍ  

19 TP0NOER Tamper 0Ҍ ᴍ  

0̔Tamper 0Ԋᴆ ᴍ  

1̔Tamper 0ԊᴆҌ ᴍ  

18 AOT RTC_ALARM ₮  

0̔ ₮ 

1̔ ₮ 

17:16 Ḡ  Ḡ ᵝṿȂ 

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  
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0x0̔ 32768ҩ RTCCLK̂ RTCCLK=32.768KHz̆ ҹ 1Hz̃ 

0x1̔ 16384ҩ RTCCLK̂ RTCCLK=32.768KHz̆ ҹ 2Hz̃ 

0x2̔ 8192ҩ RTCCLK̂ RTCCLK=32.768KHz̆ ҹ 4Hz̃ 

0x3̔ 4096ҩ RTCCLK̂ RTCCLK=32.768KHz̆ ҹ 8Hz̃ 

0x4̔ 2048ҩ RTCCLK̂ RTCCLK=32.768KHz̆ ҹ 16Hz̃ 

0x5̔ 1024ҩ RTCCLK̂ RTCCLK=32.768KHz̆ ҹ 32Hz̃ 

0x6̔ 512ҩ RTCCLK̂ RTCCLK=32.768KHz̆ ҹ 64Hz̃ 

0x7̔ 256ҩ RTCCLK̂ RTCCLK=32.768KHz̆ ҹ 128Hz̃ 

7 TPTS ᷅῀Ԋᴆ  

0̔  

1̔ ⌠᷅῀Ԋᴆ ̆ ᶏ TSEN=0̆TSFӞᴪ ᵝ 

6:5 Ḡ  Ḡ ᵝṿȂ 

4 TP1EG TAMP1 ῀ ᷅῀Ԋᴆ  

᷅῀ ԍ ̂FLT = 0̃̔ 

0̔҉ ѿҩ᷅῀ Ԋᴆ 

1̔Ҋ ѿҩ᷅῀ Ԋᴆ 

᷅῀ ԍ ̂FLT != 0̃̔ 

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 =0̃̔ 

0̔҉ ѿҩ᷅῀ Ԋᴆ 

1̔Ҋ ѿҩ᷅῀ Ԋᴆ 

᷅῀ ԍ ̂FLT !=0̃̔ 

0̔ᵞ ѿҩ᷅῀ Ԋᴆ 

1̔ ѿҩ᷅῀ Ԋᴆ 

0 TP0EN Tamper0 ᶏ ᵝ 

0̔ Tamper0 ⱳ  

1̔ Tamper0 ⱳ  

̔ ᷅῀ ӊ╠̆ ᵝ TPxENᵝȂ 
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14.4.18. 0֒ ̂RTC_ALRM0SS̃ 

Ẓ ̔0x44 

ᴍ ᵝ̔0x0000 0000 

ᵝ̔  

ΏḠ ֽ̆ ALRM0EN = 0 INITM = 1̆ ץ Ώ ᵬȂ 

̂32ᵝ̃ Ȃ 

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 

 

ᵝ/ᵝ    

31:28 Ḡ  Ḡ ᵝṿȂ 

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 

0xA̔SSC[9̔0]ᵝ ԍ ̆ῒזᵝ Ȃ 

0xB̔SSC[10̔0]ᵝ ԍ ̆ῒזᵝ Ȃ 

0xC̔SSC[11̔0]ᵝ ԍ ̆ῒזᵝ Ȃ 

0xD̔SSC[12̔0]ᵝ ԍ ̆ῒזᵝ Ȃ 

0xE̔SSC[13̔0]ᵝ ԍ ̆ῒזᵝ Ȃ 

0xF̔SSC[14̔0]ᵝ ԍ ̆ῒזᵝ Ȃ 

̔ № 15ᵝ̂RTC_SS Ҭ SSC[15]̃׆Ҍ

Ȃ 

23:15 Ḡ  Ḡ ᵝṿȂ 

14:0 SSC[14:0] ֒ ṿ 

ṿҹ ֒ ṿ̆ ԍҍ № Ȃ 

ᵝ MSKSSCᵝ └Ȃ 
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14.4.19. 1֒ ̂RTC_ALRM1SS̃ 

Ẓ ̔0x48 

ᴍ ᵝ̔0x0000 0000 

ᵝ̔  

ΏḠ ֽ̆ ALRM1EN=0 INITM=1̆ ץ Ώ ᵬȂ 

̂32ᵝ̃ Ȃ 

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 

 

ᵝ/ᵝ    

31:28 Ḡ  Ḡ ᵝṿȂ 

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 

0xA̔SSC[9̔0] ᵝ ԍ ̆ῒזᵝ Ȃ 

0xB̔SSC[10̔0] ᵝ ԍ ̆ῒזᵝ Ȃ 

0xC̔SSC[11̔0] ᵝ ԍ ̆ῒזᵝ Ȃ 

0xD̔SSC[12̔0] ᵝ ԍ ̆ῒזᵝ Ȃ 

0xE̔SSC[13̔0] ᵝ ԍ ̆ῒזᵝ Ȃ 

0xF̔SSC[14̔0] ᵝ ԍ ̆ῒזᵝ Ȃ 

̔ № 15ᵝ̂RTC_SS Ҭ SSC[15]̃׆Ҍ

Ȃ 

23:15 Ḡ   Ḡ ᵝṿȂ 

14:0 SSC[14:0] ֒ ṿ 

ṿҹ ֒ ṿ̆ ԍҍ № Ȃ 
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ᵝ MSKSSCᵝ └Ȃ 

14.4.20. ᴍ ̂RTC_BKPx̃̂ x = 0é19̃ 

Ẓ ̔ 0x70 + 0x04 * x 

ᴍ ᵝ̔0x0000 0000 

ᵝ̔  

̂32ᵝ) Ȃ 

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

DATA[31:16] 

rw 

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

DATA[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 DATA[31:0]  

ᴆ Ώ Ȃ ᷅῀ ᵝ TPxF 1̆ ֓ ᴪ ᵝȂ 

  



                                                            GD32VW55xΎ 

260 
 

15. ̂TIMER̃ 

15-1. ̂TIMERx̃№ҹΈ  

 0 1/2 15/16 5 

  L0 L4  

№  16β  16β  16β  16β  

 16β  32β ̂TIMER1/2̃ 16β  16β  

 ҉̆ Ҋ̆Ҭ  ҉̆ Ҋ̆Ҭ  ҉ ҉ 

 ǒ Ĭ ǒ Ĭ 

/  

 
4 4 1 0 

ԑ  

 
ǒ Ĭ ǒ Ĭ 

Ҭ ῀ ǒ Ĭ ǒ Ĭ 

‖ ǒ ǒ ǒ ǒ 

֜  ǒ ǒ Ĭ Ĭ 

Һ-׆  ǒ ǒ Ĭ Ĭ 

ῤ  ǒ
̂1̃  ǒ

̂2̃  Ĭ Ĭ 

DMA ǒ ǒ ǒ ǒ
̂3̃  

Debug  ǒ ǒ ǒ ǒ 

̂1̃  TIMER0 ITI0: 0 ITI1: TIEMR1_TRGO ITI2: TIMER2_TRGO ITI3: 0 

̂2̃  
TIMER1 ITI0: TIMER0_TRGO ITI1: 0 ITI2: TIMER2_TRGO ITI3: 0 

TIMER2 ITI0: TIMER0_TRGO ITI1: TIEMR1_TRGO ITI2: 0 ITI3: 0 

̂3̃  Ԋᴆ ֟ץ DMA ̆ 5Ҭ DMASβ̂DMA ᵝ Ȃ̃ 
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15.1. ̂TIMERx,x=0̃ 

 ׃ .15.1.1

̂TIMER0̃ ̆ ῀ ₮ Ȃ ֟ץ PWMḤ

└ Ȃ ѿҩ16β Ȃ 

̆ ץ ̆ῒ Ԋᴆ ץ ꜚῒז Ȃ 

ԅѿҩ ῀ ̆ └Ȃ 

ӊ ԑ ̆p ױ ץ ѿ ѿҩ Ȃ 

15.1.2. Һ  

Â ̔4̕ 

Â ̔16ᵝ̕ 

Â ̔ῤ ̆ῤ ̆ ῀̆ ̕ 

Â ̔ ҉ ̆ Ҋ Ҭ ̕ 

Â ֜ ̔ ꜚ № ᵝ ̕ 

Â ᴰ ̔ Ạ҈ └̕ 

Â № ̔16ᵝȂ ץ ̕ 

Â ҩ ̔ ῀ ̆ ₮ ̆ PWM ̆ ‖ ̕ 

Â ̕ 

Â ꜚ ⱳ ̕ 

Â ⱳ ̕ 

Â Ҭ ῀ⱳ ̕ 

Â Ҭ ₮ DMA ̔ Ԋᴆ̆ Ԋᴆ̆ / Ԋᴆ Ҭ Ԋᴆ̕ 

Â ҩ ᶏ ѿҩ ץ ꜚ ҩ ̕ 

Â ᾛ ѿҩ ̕ 

Â Һ-׆ Ȃ 

15.1.3.  

15-1. ᶫԅ ῤ Ȃ 
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15-1.  

=10

0

0 0

῀
&

&
№

῀

№

TIMERx_CHxCV

/Ҭ

Ҭ └

APB BUS

CH0_INPUT

CH1_INPUT

CH2_INPUT

CH3_INPUT

CI0

ETI

ꜚ

₮

ȁPWM ῒז
Ҋ ₮Ḥ ̆ ∆ ȁ
ԑҌ ȁ ᴆ ₮ȁ
῀ȁҬ ῀ȁ ₮

└BRKEN

TIMERx_BKIN

CKM 

clock monitor

CH0_O

CH0_ON

DMA └
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 

TIMER_DMA_request

ETIFP

CI0F_ED,CI0FE0,CI1FE1

TRGO

 

15.1.4. ⱳ  

 

ץ ῤ CK_TIMER̆ TSCFGy[3:0]ᵝ ̆

TSCFGy[3:0]ᵝԍSYSCFG_TIMER0CFĞ̂ y=0,1é6Ȃ̃ 

Â TSCFGy[3:0] =4ôb0000̆TSCFGy[3:0]ᵝԍSYSCFG_TIMER0CFĞ̂ y=0,1é6̃̆

ῤ ̂ ⌠RCU CK_TIMER̃ 

TSCFGy[3:0] =4ôb0000̆TSCFGy[3:0]ᵝԍSYSCFG_TIMER0CFĞ̂ y=0,1é6̃̆

ꜚ № ῤ CK_TIMERȂ CEN ᵝ C̆K_TIMER №

̂ № ṿ TIMERx_PSC ̃֟ PSC_CLKȂ 

Ҋ̆ ꜚ № TIMER_CKԍ ԍRCU CK_TIMERȂ 

Â TSCFGy[3:0] !=4ôb0000̆TSCFGy[3:0]ᵝԍSYSCFG_TIMER0CFĞ̂ y=0,1,2,6̃̆

№ ῒז ̂ TSCFG6[3:0]̃ ꜚ̆ Ҋ ̆

TSCFGy[3:0]̂y=3,4,5̃ ҹ ṿ ̆ № ῤ TIMER_CK

ꜚȂ 
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15-2. 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 TSCFG6[3:0] !=4ôb0000̂ 0̃̆ ῀ ᵬҹ Ȃ 

№ ץ TIMERx_CH0/ TIMERx_CH1ҩ҉ Ҋ Ȃ

ץ TSCFG6[3:0]ҹ0x5̆0x60x7 Ȃ 

№ Ӟ ץ ῤ Ḥ ITI0/1/2/3҉ Ȃ ץ

TSCFG6[3:0]ҹ0x1̆0x2̆0x3 0x4Ȃ 

Â SMC1=1ôb1̂ 1̃̆ ῀ ETIᵬҹ Ȃ 

№ ץ ETI ҩ҉ Ҋ Ȃ ץ

TIMERx_SMCFGҬ SMC1βҹ1 Ȃ ѿ ETIḤ ᵬҹ ̆

TSCFG6[3:0]ҹ 0x8Ȃ ETIḤ ETI ⌠ Ȃ

ETIḤ ҹ ̆ └ ҩETIḤ ҉ ֟ ѿҩ ‖

ҹ № ᶫ Ȃ 

№  

№ ץ ̂TIMER_CK̃ 1⌠ 65536ӊ ᴋ ṿ№ ̆№

PSC_CLKꜚ Ȃ№ № TIMERx_PSC└̆ ҩ └

‖ ̆ Ȃ № Ҋѿ Ԋᴆ⌠

Ȃ 
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15-3. PSC ṿ0׆ ⌠2 ̆  

 

 

TIMER_CK

CEN

PSC_CLK

CNT_REG

Reload Pulse

Prescaler CNT

Prescaler 
shadow

94 95 96 97 98 99

0 2

0 2

0 1 2 0 1 2 0 1

PSC value

UPG

0 2

0 1 2

 

҉  

̆ ҉ Ȃ 0׆ ҉ ⌠ ꜚⱴ ṿ̂

ӈ TIMERx_CARҬ̃̆ ѿ ⌠ ꜚⱴ ṿ ᴪ̆ 0׆ ҉ Ȃ

ԅ ̆ ̂TIMERx_CREP+1̃ ҉ ֟ Ԋᴆ̆ ↕ ҉

ᴪ֟ ԊᴆȂ ҉ Ҭ T̆IMERx_CTL0Ҭ └ᵝDIR

0Ȃ 

TIMERx_SWEVG UPGβ 1 Ԋᴆ ̆ ṿᴪ 0̆ ֟

ԊᴆȂ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ̂ ̆ ꜚ ̆ № ̃

Ȃ 

15-4. ҉ ̆PSC=0/215-5. ҉ ̆ TIMERx_CAR

ṿ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99̆ Ҍ № Ҋ ҹȂ 
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15-4. ҉ ̆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

 

15-5. ҉ ̆ 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 

 



                                                            GD32VW55xΎ 

266 
 

Ҋ  

̆ Ҋ Ȃ ׆ ꜚⱴ ṿ̂ ӈ TIMERx_CAR

Ҭ̃ Ҋ ⌠ 0Ȃѿ ⌠ 0̆ ᴪ ׆ ꜚⱴ ṿ Ȃ

ԅ ̆ ̂TIMERx_CREP+1̃ Ҋ ֟ Ԋᴆ̆ ↕ Ҋ

ᴪ֟ ԊᴆȂ Ҋ Ҭ T̆IMERx_CTL0Ҭ └ᵝDIR

1Ȃ 

TIMERx_SWEVG UPGβ 1 Ԋᴆ ̆ ṿᴪ ∆ ҹ ꜚ

ⱴ ṿ̆ ֟ ԊᴆȂ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ̂ ̆ ꜚ ̆ № ̃

Ȃ 

15-6. Ҋ ̆PSC=0/215-7. Ҋ ̆ TIMERx_CAR

ṿ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99̆ Ҍ Ҋ ҹȂ 

15-6. Ҋ ̆PSC=0/2 

 

 

CEN

PSC_CLK

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

Update event (UPE)

Update interrupt flag (UPIF)

CNT_REG 3

Update event (UPE)

Update interrupt flag (UPIF) Hardware set Software clear

Hardware set

PSC = 0 

PSC = 2 

TIMER_CK

91

PSC_CLK

2 1 0 99 98
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15-7. 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-1̃ ֟ ѿҩ҉ Ԋᴆ̕ Ҋ

Ҭ̆ ⌠1 ֟ ѿҩҊ ԊᴆȂ Ҭ Ҭ T̆IMERx_CTL0

Ҭ └ᵝDIR ̆ ԅ Ȃ 

TIMERx_SWEVG UPGβ 1 ∆ץ ṿҹ 0̆ ֟ ѿҩ Ԋᴆ̆

Ҭ Ҋ ҉ Ҋ Ȃ 

҉ Ҋ ̆TIMERx_INTFҬ UPIFβ ᴪ 1Ȃᵖ CHxIFᵝ 1ҍ

TIMERx_CTL0ҬCAM ṿ ῏Ȃΐᵣ 15-8. Ҭ Ȃ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ̂ ̆ ꜚ ̆ № ̃

Ȃ 

15-8. Ҭ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99̆

TIMERx_PSC=0x0̆ Ȃ 
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15-8. 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'b01 (downcount only )

CHxIF

CHxCV=2 2 1

2

 

Ԋᴆ̂ ҉ /Ҋ ̃  

Ԋᴆ ̂ ҉ Ҋ Ԋᴆ̃ ץ TIMERx_CREP Ȃ

N+1ҩ ӊ ֟ Ԋᴆ̆ ̆N ҹ

TIMERx_CREP CREPȂ ҉ Ҋ ⁞̂ ҉

ҬҌ Ҋ Ԋᴆ̕ Ҋ ҬҌ ҉ Ԋᴆ Ȃ̃ 

TIMERx_SWEVG UPGβ 1 ץ TIMERx_CREPҬCREPṿ

֟ ѿҩ ԊᴆȂ 

Ώ῀ CREPṿ Ҋѿ Ԋᴆ⌠ Ȃ CREPṿҹ ̆ ғ Ҭ

Ҋ ̆ Ԋᴆ ҉ Ҋ ‗ԍΏ῀ CREPṿᵥ Ȃ Ώ

῀ ⌠CREP ᴆ Ԋᴆ̂UPGβ 1̃̆↕ Ҋ ֟ ԊᴆȂ

Ώ῀ ⌠CREP Ҋѿҩ Ԋᴆ ҉ ̆ ҉ ֟ ԊᴆȂ 
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15-9. 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

 

15-10. ҉ 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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15-11. 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  

῀ ᾛ ѿҩ ̆ ̆ Ȃ ῀ ѿҩ

̆ѿҩ ̆ ѿҩ № Ȃ ῀ ҉₮

̆TIMERx_CHxCVᴪ ╠ ṿ̆ CHxIFᵝ 1̆ CHxIE=1↕

֟ Ҭ Ȃ 

15-12. ῀  

CI0
D

№̂CH0VAL̃№

TIMER_CK

Q D Q D Q

CI1FE0 

ITS 

CH0MSCH0IE
CH0_CC_I

TIMERx_CC_INT

ῒז Ҭ  

CH0CAPPSC

&

ԍ
CH0P&CH0NP

CI0FE0

҉ /Ҋ

CI0FED

IS0 
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῀Ḥ CIxң ̆ѿ TIMERx_CHxḤ ̆ ѿ TIMERx_CH0̆

TIMERx_CH1TIMERx_CH2ӊ Ḥ Ȃ ῀Ḥ CIxᾢ TIMER_CKḤ ̆

̆֟ ѿҩ Ḥ Ȃ ̆ ץ ҉

Ҋ Ȃ CHxP ᶏ ҉ Ҋ Ȃ CHxMS̆ ץ ῒז

῀Ḥ ῤ Ḥ ᵬҹ Ḥ Ȃ IC№ ̆ᶏ ҩ ῀Ԋᴆ ֟

ѿҩ ԊᴆȂ Ԋᴆ ̆TIMERx_CHxCVỮ ṿȂ 

Ҋ̔ 

ѿ ̔ ̂TIMERx_CHCTL0ҬCHxCAPFLT̃̔  

῀Ḥ Ḥ ̆ CHxCAPFLTȂ 

ԋ ̔ ̂TIMERx_CHCTL2ҬCHxP/CHxNP̃̔  

CHxP/CHxNP҉ Ҋ Ȃ 

҈ ̔ ̂TIMERx_CHCTL0ҬCHxMS̔̃ 

ѿ CHxMS ῀ ̆ Ḡ ῀ ̂CHxMS!=0x0̃̆ ғ

TIMERx_CHxCVҌ Ῥ ΏȂ 

̔Ҭ ᶏ ̂TIMERx_DMAINTENҬCHxIECHxDEÑ̔  

ᶏ Ҭ ̆ ץ Ҭ DMA Ȃ 

ԓ ̔ ᶏ ̂TIMERx_CHCTL2ҬCHxEÑȂ 

̔ ῀Ḥ T̆IMERx_CHxCV ╠ ṿ C̆HxIFᵝ 1Ȃ

CHxIFβ ҹ 1̆ ↕ CHxOFβ 1Ȃ TIMERx_DMAINTENҬ CHxIE

CHxDEN ̆∞ Ҭ DMA ₮Ȃ 

֟ ̔ ᴆ CHxGβ̆ᴪ ֟ Ҭ DMA Ȃ 

῀ ⱳ Ӟ TIMERx_CHx҉Ḥ ‖ Ȃᶛ ̆ѿҩ PWM

⌠CI0Ȃ TIMERx_CHCTL0ҬCH0MSҹ2ôb01̆ 0 Ḥ ҹ

CI0̆ ҉ Ȃ TIMERx_CHCTL0ҬCH1MSҹ2ôb10̆ 1

Ḥ ҹ CI0̆ Ҋ Ȃ ҹ ᵝ ̆ 0 ҉ ᵝȂ

TIMERX_CH0CV PWM ṿ T̆IMERx_CH1CV PWM ṿȂ 

Â ₮ ⱳ  

15-13. ₮ ̂ ԑ ₮ ̆x=0,1,2̃ 

₮

CHxCV

Counter

₮
₮ └

CHxCOMCTL

CNT>CHxCV

CNT=CHxCV

CNT<CHxCV

₮ԑ Ḡ

└

Dead-Time

₮ᶏ

CHxP,CHxN

P

CHxE,CHxN

E

OxCPRE 

CHx_O

CHx_ON
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15-14. ₮  

₮

CH3CV

Counter

₮
₮ └

CH3COMCTL

₮ᶏ

CH3P

CH3E

O3CPRE 

CH3_O

CNT>CH3CV

CNT=CH3CV

CNT<CH3CV

 

15-13. ₮ ̂ ԑ ₮ ̆x=0,1,2̃ 15-14. ₮

№≢ ₮ԅ ₮ Ȃ ₮Ḥ CHx_O/CHx_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=1̂CHx_ONγ ҍ̆OxCPRE₮ ȁ̃CHxNE=1̂CHx_ON

₮ᶏ ̃ ̔ 

    OxCPRE₮ ̂ ̃ ̆↕CHx_ON₮ ̂ᵞ̃ ̕ 

OxCPRE₮ ̂ᵞ̃ ̆↕CHx_ON₮ ̂ ̃ Ȃ 

CH0_OCH0_ON ₮ C̆H0_OCH0_ONΐᵣ ₮ ’ ҍTIMERx_CCHP

Ҭ ῏ᵝ̂ ROSȁIOSȁPOE DTCFGβ ̃ ῏Ȃ ₮ԑ PWMȂ 

₮ ⱳ ̆TIMERx֟ץ ‖̆ῒᵝ ̆ ̆

Ȃ ѿҩ ₮ TIMERx_CHxCVҍ ṿ ̆ CHxCOMCTL

̆ ҩ ₮ ץ ̆ ᵞ Ȃ ṿҍ

TIMERx_CHxCVṿ ̆CHxIFᵝ 1̆ CHxIE = 1↕ᴪ֟ Ҭ ̆

CxCDE=1↕ᴪ֟ DMA Ȃ 

Ҋ̔ 

ѿ ̔ ̔ 

        ̆ № Ȃ 

ԋ ̔ ̔ 

Â CHxCOMSENᵝ ₮ ̕ 

Â CHxCOMCTLᵝ ₮ ̂ / ᵞ / ̃̕ 

Â CHxP/CHxNPᵝ ̕ 
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Â CHxENᶏ ₮Ȃ 

҈ ̔ CHxIE/CxCDEᵝ Ҭ /DMA ᶏ Ȃ 

̔ TIMERx_CAR TIMERx_CHxCV ₮ ̔ 

        TIMERx_CHxCVץ ᵰ Ȃ 

ԓ ̔ CENβ ᶏ Ȃ 

15-15. ҈ ₮ ԅ҈ ₮ ̔ / /ᵞ C̆AR=0x63̆

CHxVAL=0x3Ȃ 

15-15. ҈ ₮  

 

 

CEN

CNT_REG 00 01 02 03 04 05 ŀ. 62 63

Overflow

match toggle

CNT_CLK

OxCPRE

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

match set

match clear

OxCPRE

OxCPRE

 

₮ PWMⱳ  

PWM ₮ Ҋ̂PWM 0 CHxCOMCTLҹ 3ôb110̆PWM 1

CHxCOMCTLҹ 3ôb111̃̆ TIMERx_CAR TIMERx_CHxCVṿ̆

₮PWM Ȃ 

̆ ҹң№ץ PWM ̔EAPWM̂ PWM̃ CAPWM̂Ҭ

PWM̃Ȃ 

EAPWM TIMERx_CARṿ‗ ̆ TIMERx_CHxCVṿ‗ Ȃ

15-16. EAPWM ԅCAPWM ₮ Ҭ Ȃ 

CAPWM ̂2*TIMERx_CARṿ̃‗ ̆ ̂2*TIMERx_CHxCV

ṿ̃‗ Ȃ 15-17. CAPWM ԅCAPWM ₮ Ҭ Ȃ 
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҉ Ҭ̆ PWM 0Ҋ̂CHxCOMCTL=3ôb110̃̆ TIMERx_CHxCV

ṿ ԍTIMERx_CAR ṿ̆ ₮ѿ ҹ ̕PWM 1Ҋ

̂CHxCOMCTL=3ôb111̃̆ TIMERx_CHxCVṿ ԍTIMERx_CAR ṿ̆

₮ѿ ҹ Ȃ 

15-16. EAPWM  

0

CHxVAL

CAR

PWM  MODE0

PWM  MODE1

Cx OUT

Cx OUT

Interrupt signal

CHxIF

 

15-17. 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  

15-13. ₮ ̂ ԑ ₮ ̆x=0,1,2̃ ̆ TIMERxԍ
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₮ Ҋ̆ ₮Ḥ ӊ╠ᴪ֟ ѿҩҬ Ḥ OxCPREḤ ̂ x ₮‰

Ḥ Ȃ̃ CHxCOMCTLᵝ ץ ӈOxCPREḤ ȂOxCPREḤ ₮

ⱳ ̆ ̆ CHxCOMCTL=0x00ץḠ ̕ CHxCOMCTL=0x01ץ

OxCPREḤ ҹ ̕ CHxCOMCTL=0x02ץ OxCPREḤ ҹᵞ ̕

CHxCOMCTL=0x03̆ ṿ TIMERx_CHxCVṿ ̆ ץ ₮Ḥ Ȃ 

PWM 0 PWM 1 OxCPRE ѿ ₮ ̆ CHxCOMCTLᵝ ҹ0x06

0x07ץ PWM 0/PWM 1Ȃ ֓ Ҭ̆ ṿ TIMERx_CHxCV

ṿ ῏ ץ ŎxCPREḤ ῒ Ȃΐᵣ ̆ ᵝȂ 

CHxCOMCTL=0x040x05ץ OxCPREḤ └ ₮ⱳ Ȃ ₮ Ḥ

ᴆ ҹ ̆ Ҍᶭ ԍTIMERx_CHxCVṿ ṿӊ

Ȃ 

CHxCOMCEN=1̆ ETI Ḥ ֟ ETIFPḤ ҹ ̆OxCPRE

└ҹᵞ Ȃ Ҋѿ Ԋᴆ⌠ ̆OxCPREḤ ᴪ ⌠ Ȃ 

₮ԑ PWM 

CHx_OCHx_ONѿ ԑ ₮ ̆ ңҩḤ Ҍ ȂTIMERx ̆

╠҈ ԑ ₮ Ȃԑ Ḥ CHx_O CHx_ON ѿ ‗ ̔

TIMERx_CHCTL2Ҭ CHxENCHxNENβ̆ TIMERx_CCHPҬ POENȁ

ROS IOSβ T̆IMERx_CTL1Ҭ ISOxISOxNβȂ ₮ TIMERx_CHCTL2

Ҭ CHxPCHxNPβ ‗ Ȃ 

15-2. └ ԑ ₮  

ԑ  ₮  

POEN ROS IOS CHxEN CHxNEN CHx_O CHx_ON 

0 0/1 

0 

0 
0 

CHx_O / CHx_ON = LOW 

CHx_O / CHx_ON ₮ (1) 

1 CHx_O/CHx_ON ₮῏ (2)̔ 

ᾢ ₮ ̔CHx_O = CHxP̆CHx_ON = 

CHxNP̃̕ ֟ ̆ ӊ ̔

CHx_O = ISOx̆CHx_ON = ISOxN (3) 

1 

0 

1 

1 x x 

CHx_O/CHx_ON ₮῏ ̔ 

ᾢ ₮ ̔CHx_O = CHxP̆CHx_ON = 

CHxNP̃̕ ֟ ̆ ӊ ̔

CHx_O = ISOx̆CHx_ON = ISOxN 

1 0 0/1 

0 

0 
CHx_O/CHx_ON = LOW 

CHx_O/CHx_ON ₮  

1 
CHx_O = LOW 

CHx_O ₮  

CHx_ON=OxCPREˋ

(4)CHxNP 

CHx_ON ₮ᶏ  

1 0 
CHx_O=OxCPRE C̀HxP 

CHx_O ₮ᶏ  

CHx_ON = LOW 

CHx_ON ₮  
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ԑ  ₮  

POEN ROS IOS CHxEN CHxNEN CHx_O CHx_ON 

1 
CHx_O=OxCPRE C̀HxP 

CHx_O ₮ᶏ  

CHx_ON=(!OxCPRE)(5)ˋ

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=OxCPRE C̀HxNP 

CHx_ON ₮ᶏ  

1 

0 
CHx_O=OxCPRE C̀HxP 

CHx_O ₮ᶏ  

CHx_ON = CHxNP 

CHx_ON ₮῏  

1 
CHx_O=OxCPRE C̀HxP 

CHx_O ₮ᶏ  

CHx_ON=̂!OxCPRẼˋ

CHxNP 

CHx_ON ₮ᶏ  

̔ 

̂1̃ ₮ C̔Hx_O / CHx_ON ₮ҍ ̆ GPIO҉Ҋ └̆

҉Ҋ ҹ ̕ 

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

̂3̃ Ҭ Ȃ 

̂4̃ ˋ̔ ᵬ̕ 

̂5̃ (!OxCPRE)̔OxCPREḤ ԑ Ḥ Ȃ 

ԑ PWM ῀  

CHxENCHxNENҹ 1ôb1 ̆ POENҹ 1̆ ῀ ᴪ ᶏ ȂDTCFG

ᵝ ӈԅ ̆ ԅ ץ3 Ȃ ̆

TIMERx_CCHPȂ 

῀̆ Ḡԅ ԑ ң Ḥ Ҍᴪ Ȃ 

PWM 0̆ x Ԋᴆ ̂TIMERx =CHxVAL̃̆ OxCPRE Ȃ

15-18. ԑ ₮Ҭ A ̆CHx_OḤ ῤҹᵞ ̆ ⌠

ҹ ̆ CHx_ONḤ ┴ ҹᵞ Ȃ ̆ B ̆ x Ԋᴆ

Ῥ ̂TIMERx =CHxVAL̃̆ OxCPREḤ 0̆ CHx_OḤ ̆

CHx_ONḤ ῤׅ ᵞ ̆ ҹ Ȃ 

ᴪ ѿ֓ Ԋᴆ ̆ᶛ ̔ ԍ ԍ CHx_ONḤ ̆

CHx_ONḤ ѿ ҹ ṿȂ 
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15-18. ԑ ₮ 

0

CHxVAL

CAR

CxOPRE

CHx_O

CHx_ON

’̔  >  ‖  

CHx_O

CHx_ON

Deadtime

‖

A B

 

Ҭ  

ᶏ Ҭ ̆ ₮ CHx_OCHx_ONḤ Ҋᵝץ └̆TIMERx_CCHP

POEN̆IOS ROSβ ̆TIMERx_CTL1 ISOxISOxNβȂᴋᵥ ’Ҋ̆

CHx_OCHx_ONḤ ₮Ҍ ҹ ȂҬ ץ Ҭ ῀ ̆Ӟ

ץ HXTAL Ԋᴆ̆ Ԋᴆ RCUҬ ̂CKM̃ ֟ Ȃ

TIMERx_CCHP BRKENβ 1 ᶏץ Ҭ ⱳ ȂTIMERx_CCHP BRKP

ᵝ‗ ԅҬ ῀ Ȃ 

Ҭ ̆POENβ ̆ѿ POENβҹ 0̆ CHx_OCHx_ON ₮

TIMERx_CTL1Ҭ ISOxβ ISOxNβ‗ Ȃ IOS=0̆ ₮ᶏ ̆

↕ ₮ᶏ ׅ ҹ Ȃ ∆ԑ ₮ ԍ ᵝ ̆ ֟ Ḃץ̆

ѿҩ ꜚ ₮̆ ₮ ISOxISOxNβ Ȃ  

Ҭ ̆TIMERx_INTFBRKIFβ 1Ȃ BRKIE=1̆Ҭ ֟ Ȃ 
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15-19. Ҭ ῀̂ ̃ ̆ ₮Ḥ ҹ 

OxCPRE

CHx_O

CHx_ON

BRKIN

CHx_O

CHx_ON

CHx_O

CHx_ON

= ISOx

= ISOxN

= ISOx

= ISOxN

CHxEN: 1  CHxNEN: 1

CHxP   : 0  CHxNP  : 0

ISOx = ~ISOxN 

CHxEN: 1  CHxNEN: 0

CHxP: 0    CHxNP   : 0

ISOx = ~ISOxN 

CHxEN: 1  CHxNEN: 0

CHxP  : 0   CHxNP  : 0

ISOx = ISOxN 

 

֜  

֜ ⱳ ᶏ TIMERx_CH0TIMERx_CH1 CI0FE0 CI1FE1 ֜

Ḥ ԑᵬ ֟ ṿȂ TSCFGy[3:0] != 4ôb0000̂y=0,1,2̃ ֽ

CI0ֽ̆ CI1̆ CI0CI1‗ Ȃ ҩ

̆DIRβᴪ Ȃ └ 15-3. Ҍ Ҋ

Ȃ ֜ ץ ᵬѿҩ ̆ ᴪ 0 ꜚ

ⱴ ṿӊ Ȃ ̆ ╠ TIMERx_CARȂ 

15-3. Ҍ Ҋ  

  

CI0FE0 CI1FE1 

҉  Ҋ  ҉  Ҋ  

CI0 
CI1FE1=1 Ҋ ҉ - - 

CI1FE1=0 ҉ Ҋ - - 

CI1 
CI0FE0=1 - - ҉ Ҋ 

CI0FE0=0 - - Ҋ ҉ 

CI0CI1 

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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15-20. 2ғCI0FE0Ҍ ҹ 

  

CI0FE0

CI1FE1

 

CNT_REG

         

2120 22 23 24 25 24 23 22 21 20 19

TIMERx_CAR 99

 

15-21. 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 

15-22. ᴰ BLDC └Ҭ Ȃᴧ ̆ ױ

ңҩ ȂTIMER_in̂ ץ L0 ̃ ᴰ

҈ Ḥ Ȃ 

҈ҩ ᴰ Ḥ ҍTIMER_in ҈ ῀ ѿѿ ̆ ҩ ᴰ

῀ѿ ⌠ ῀ ̆№ ҈ Ḥ ץ ₮ ᵝ Ȃ 

ῤ ⱳ ̂TRGO-ITIx̃̆ TIMER_in TIMER_out ץ

ѿ ȂTIMER_out ITIxḤ ₮PWM ̆ ꜚBLDC ̆ └BLDC

Ȃ T̆IMER_in TIMER_out ԅѿҩ ̆ ץ

Ȃ 

L0 ΐ ῀ ⱳ ̆ ᵬҹ TIMER_inȂ ̆

ΐ ԑ ₮ ῀ⱳ ̆ ᵬҹTIMER_outȂ 

̆ ῤ ԑ ῏ ̆ ץ ԑ ̆ᶛ ̔ 
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TIMER_in̂TIMER1̃-> TIMER_out̂TIMER0 ITI1̃ 

ԑ ̆ Ӟ ̆ ץ Ȃ ῏Ҋץ ̔ 

Â TI0S̆ ᶏ ⱳ Ȃ҈ ῀Ḥ ᴋᵥѿ ̆CI0ᴪ ̆

CH0VALᴪ ╠ṿȂ 

Â CCUCCCSĔ ITIx Ȃ 

Â PWM Ȃ 

15-22. ᴰ BLDC └Ҭ 

TIMER_in

῀

GPIO

TIMER_out

₮PWM

MCU
Core

ᴰ
ᵝ Ḥ

ꜚ

MCU

BLDC 
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15-23. ңҩ ӊ ᴰ  

CH0VAL

Counter

CI0(OXR)

CH0_INPUT

CH1_INPUT

CH2_INPUT

CH0_O

CH0_ON

CH1_O

CH1_ON

CH2_O

CH2_ON

Va

Va

Vb

Vb

Vc

Vc

/  L0  TIMER_in ᵬ ῀

 TIMER_out ᵬ ₮ ( PWM)

 

Һ-׆  

TIMERx Ҋ ̆ ᵝ ̆ Ả Ԋᴆ ̆ ץ

SYSCFG_TIMER0CFĜx=3,4,5̃ Ҭ TSCFGy[3:0]֓ Ȃ 

׆ .15-4 ᶛ 

    №  

↓ҽ 

TSCFGy[3:0] 

y=3̂ ᵝ ̃ 

y=4̂ Ả ̃ 

y=5̂Ԋᴆ ̃ 

TSCFGy[3:0] 

0001: ITI0 

0010: ITI1 

0011: ITI2 

0100: ITI3 

0101: CI0F_ED 

0110: CI0FE0 

CI0FE0

CI1FE1̆ CHxP

CHxNP

Ȃ 

ETIFP̆

ETP

Ȃ 

ҹITIx̆

№ Ҍ Ȃ 

ҹCIx̆

CHxCAPFLT ̆

№ Ҍ Ȃ 

ҹETIFP̆

№ Ȃ 
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    №  

0111: CI1FE1 

1000: ETIFP 

ᶛ1 

ᵝ  

῀҉ ⌠

̆

Ȃ 

TSCFG3[3:0] = 4ôb 

0001ITI0ҹ

Ȃ 

ITI0̆

Ҍ Ȃ 

ITI0̆

№ Ҍ Ȃ 

15-24. 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 

TSCFG4[3:0] = 4ôb 

0110 

CI0FE0ҹ

Ȃ 

TI0S=0̂ ̃

[CH0NP=0̆CH0P=0] 

CI0FE0Ҍ Ȃ

҉  Ȃ 

ҩᶛ Ҭ

Ȃ 

15-25. Ả  

  

 

TIMER_CK

CEN

CNT_REG 94 95 96 97 98

CI0

TRGIF

CI0FE0

99

 

ᶛ3 

Ԋᴆ  

῀ ҉

Ȃ 

TSCFG5[3:0] = 4ôb 

1000 

ETIFPҹ

Ȃ 

ETP = 0̆ETI Ҍ

Ȃ 

ETPSC = 1̆ETI 2№ Ȃ 

ETFC = 0̆ETI Ȃ 
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    №  

15-26. Ԋᴆ  

  
TIMER_CK

CNT_REG 94 95 96 97

ETI

TRGIF

ETIFP

 

‖  

TIMERx_CTL0SPMβ 1̆ ᶏ ‖ Ȃ SPM 1̆ Ҋ

Ԋᴆ⌠ Ả Ȃҹԅ ⌠ ‖ ̆ ץ CHxCOMCTLTIMERx

ҹPWM Ȃ 

ѿ ‖ Ҋ̆ TIMERx_CTL0 ᶏ ᵝ

CEN=1ᶏ Ȃ Ḥ ᴆΏCEN=1 ֟ץ ѿҩ ‖̆ CENβ ѿ

Ḡ ҹ1 ⌠ Ԋᴆ CENβ ᴆΏ0Ȃ CENβ ᴆ 0̆ Ả

ᵬ̆ ṿ Ḡ Ȃ 

‖ Ҋ̆ ᴪ CENβ 1̆ ᶏ Ȃ ̆ ṿ

TIMERx_CHxCV ṿ ᶭ ѿ֓ Ȃҹԅ ⁞ ̆

ץ TIMERx_CHCTL0/1CHxCOMFENᵝ 1Ȃ ‖ Ҋ̆ ҉ ֟

ӊ ŎxCPREḤ └ ҹҍ ̆p Ҍ

Ȃ ₮ ҹPWM 0 PWM 1 CHxCOMFENᵝ ̆

ԍ Ḥ Ȃ 

15-27. ‖ ̆TIMERx_CHxCV = 4 TIMERx_CAR=99ԅѿҩᶛ Ȃ 

15-27. ‖ ̆TIMERx_CHxCV = 4 TIMERx_CAR=99 

 

 

TIMER_CK
(PSC_CLK)

CEN

CNT_REG 0 1 2 3 4 5 ŀ. 98 99 00

OxCPRE

CI3

Under SPM, counter stop
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ԑ  

ӊ ԑ ץ Ȃ ץ ѿҩ ᵬ Һ

̆ ѿҩ ᵬ ׆ ȂҊ ₃ ԅѿ֓Һ׆ ᶛ Ȃ 

ῒז ԑ ᶛ ̔ 

Â 2ᵬҹ 0 №  

2ҹ 0 № ̆ Ҋ̔ 

1. 2ҹҺ ̆ ῒ Ԋᴆ̂UPẼҹ ₮̂ TIMER2_CTL1

MMC=3ôb010Ȃ̃ 2 ₮֟ Ԋᴆ ̆ ₮ѿҩ Ḥ ̕ 

2. 2 ̂TIMER2_CAR̃̕ 

3. 0 0̆ 0 ῀ ҹ 2̆̂

SYSCFG_TIMERxCFGTSCFG6[3:0] = 4ôb 0001̃̕  

4. Ώ 1⌠ CENβ ꜚ 0̂ TIMER0_CTL0̃̕ Ώ 1⌠ CENβ ꜚ 2

̂TIMER2_CTL0̃Ȃ 

Â 2 ᶏ / Ḥ ꜚ 0 

2 ᶏ Ḥ ꜚ 0̆ 15-28. 2 ᶏ Ḥ 0Ȃ

2ᶏ Ḥ ₮ ̆ 0 № ῤ ׆ ╠ṿ Ȃ 

0 ⌠ Ḥ ̆ CENβ 1̆ ⌠ 0Ȃңҩ

TIMER_CK № 3№ ̂fPSC_CLK = fTIMER_CK/3̃Ȃ Ҋ̔ 

1. 2ҹҺ ̆ ᶏ Ḥ ᵬҹ ₮̂ TIMER2_CTL1

MMC=3ôb001̃̆ 0 ῀ 2̂ SYSCFG_TIMERxCFG

TSCFG5[3:0] = 4ôb 0011̃̕ 

2. Ώ1⌠CEN 2̂ TIMER2_CTL0̃Ȃ 

15-28. 2 ᶏ Ḥ 0 

TIMER_CK

CNT_REG

CNT_REG

CEN

61 62 63

11 12 13

TRGIF

14

TIMER2

TIMER0

 

ҩᶛ Ҭ̆Ӟ ᶏץ Ԋᴆף ᶏ Ḥ ᵬҹ Ȃ 15-29. 2
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Ԋᴆ 0̆ Ҋץ ̔ 

1. 2ҹҺ ̆ Ԋᴆ̂UPẼᵬҹ ₮̂ TIMER2_CTL1

MMC=3ôb010̃̕  

2. 2 ̂TIMER2_CARL̃̕  

3. 0 ῀ 2̆ 0 Ԋᴆ ̂

SYSCFG_TIMERxCFG TSCFG5[3:0] =4ôb0011̃̕ 

4. Ώ1⌠CEN 2̂ TIMER2_CTL0̃Ȃ 

15-29. 2 Ԋᴆ 0 

TIMER_CK

CNT_REG

CNT_REG

UPE

62

11 12

TRGIF

63 00 01 02

CEN

13 14

TIMER0

TIMER2

 

Â ᶏ 2 ᶏ /O0CPREḤ ᶏ 0 Ȃ 

ҩᶛ Ҭ̆ᶏ 2 ᶏ Ḥ ᶏ 0Ȃ 15-30. 2 ᶏ Ḥ

└ 0̆ 2 ᶏ ̆ 0 ῤ № ҉ Ȃңҩ

TIMER_CK3№ ̂fPSC_CLK = fTIMER_CK/3̃̆ Ҋ̔ 

1. 2 Һ ̆ ῒ ₮ᶏ Ḥ ᵬҹ ₮̂ TIMER2_CTL1

MMC=3ôb001̃̕  

׆0 .2 2 ῀ ̆ 0 ᵬ Ả ̂

SYSCFG_TIMERxCFGTSCFG5[3:0] = 4ôb 0011̃̕  

3. Ώ1⌠CENβ ᶏ 0̂ TIMER0_CTL0̃̕  

4. Ώ1⌠CENβ ꜚ 2̂ TIMER0_CTL0̃̕  

5. Ώ0⌠CENβ Ả 2̂ TIMER0_CTL0̃Ȃ 
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15-30. 2 ᶏ Ḥ └ 0 Ả  

TIMER_CK

CNT_REG

CNT_REG

CEN

61 62 63

11 12 13

TRGIF

TIMER2

TIMER0

 

ҩᶛ Ҭ̆ Ӟױ ᶏץ 2 O0CPREḤ ף ῒᶏ Ḥ ₮ᵬҹ Ȃ

Ҋ̔ 

1. 2 Һ Ҋ̆ O0CPREḤ ҹ ₮̂ TIMER2_CTL1

MMS=3ôb100̃̕  

2. 2 O0CPRE ̂TIMER2_CHCTL0̃̕ 

3. 0 2 ῀ ̆ 0 ᵬ Ả ̂

SYSCFG_TIMERxCFGTSCFG5[3:0] = 4ôb 0011̃̕  

4. Ώ1⌠CENβ ᶏ 0̂ TIMER0_CTL0̃̕  

5. Ώ1⌠CENβ 2̂ TIMER0_CTL0̃Ȃ 

15-31. 2 O0CPREḤ └ 0 Ả  

TIMER_CK

CNT_REG

TRGIF

CNT_REG

60

O0CPRE

61 62 63 00 01

11 12 13 14

TIMER2

TIMER0

 

Â ᶏ ѿҩ ңҩ Ȃ 

2 ᶏ Ḥ 0 ̆ 2 CI0῀Ḥ ҉

2Ȃҹԅ Ḡңҩ ̆ 2 Һ/׆ Ȃ Ҋ̔ 

1. 2 ᵬ Ԋᴆ ̆ CI0_EDᵬҹ ῀̂TSCFG5[3:0] = 4bô0101 in 
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the_SYSCFG_TIMERxCFG register̃̕  

2. ΏMSM=1̂TIMER2_SMCFG̃ 2 ᵬ Һ/׆ ̕ 

3. 0 ᵬ Ԋᴆ ̆ 0 ῀ҹ 2̂ TSCFG5[3:0] = 4bô0011 

in the_SYSCFG_TIMERxCFG register̃̕  

2 CI0Ḥ ֟ ҉ ң̆ҩ ῤ Ҋ ԋ̆

TRGIFᵝ 1Ȃ 

15-32. 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_DMACFGTIMERx_DMATBȂ ᶏ DMA ᵝ ѿ̆֓ῤ

Ҭ Ԋᴆ ֟ץ DMA Ȃ Ҭ Ԋᴆ ̆TIMERxᴪ DMA ȂDMA

M2P̂ᴰ ҹ׆ῤ ⌠ ̃ ̆PADDR̂ ̃ҹTIMERx_DMATB

̆DMA ᴪ TIMERx_DMATBȂ ҉̆TIMERx_DMATB ѿ

ҩ ‖̆ ᴪ TIMERx_DMATB⌠ѿҩῤ ̆ ҩῤ

TIMERx_DMACFGҬ DMATA Ȃ TIMERx_DMACFGDMATC

ᵝ ṿҹ 0̆ 1 ᴰ ̆ 1ҩDMA ץ Ȃ TIMERx_DMACFG

DMATCβ ṿҌҹ 1̆ ᶛ ῒṿҹ 3̆ 4 ᴰ ̆ Ῥ 3

DMA Ȃ 3 Ҋ D̆MA TIMERx_DMATB ᴪ ⌠

DMATA+0x4̆DMATA+0x8̆DMATA+0xC Ȃ ӊ̆ ѿ DMAῤ Ҭ ̆
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ᴪ ̂DMATC+1̃ Ȃ 

Ῥ 1 DMA Ԋᴆ̆TIMERxᴪ ҉ Ȃ 

 

RISCVῤ Ả D̆BG_CTL0 Ҭ TIMERx_HOLDβ 1̆ Ả

Ȃ 
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15.1.5. TIMERx ̂x=0̃ 

TIMER0 ̔0x4001 0000 

└ 0̂TIMERx_CTL0̃ 

Ẓ ̔0x00  

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

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

 rw rw rw rw rw rw rw rw 

 

ᵝ/β     

31:10 Ḡ  Ḡ ᵝṿȂ 

9:8 CKDIV[1:0] №  

ᴆ CKDIV̆ ̂CK_TIMERҍ̃

̂DTS̃ӊ № Ȃ 

00̔fDTS=fCK_TIMER 

01̔fDTS= fCK_TIMER /2 

10̔fDTS= fCK_TIMER /4 

11̔Ḡ  

7 ARSE ꜚ ᶏ   

0̔ TIMERx_CAR  

1̔ ᶏ TIMERx_CAR  

6:5 CAM[1:0]  

00̔ Ҭ ̂ Ȃ̃ DIRβ ԅ   

01̔Ҭ Ҋ 1 Ȃ Ҭ ̆ ₮

̂TIMERx_CHCTL0ҬCHxMS=00̃̆ Ҋ ̆CHxFβ 1 

10̔Ҭ ҉ 1 Ȃ Ҭ ̆ ₮

̂TIMERx_CHCTL0ҬCHxMS=00̃̆ ҉ ̆CHxFβ 1 

11̔Ҭ ҉Ҋ 1 Ȃ Ҭ ̆ ₮

̂TIMERx_CHCTL0ҬCHxMS=00̃̆ ҉ Ҋ C̆HxFβ 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 . 

0̔ ҊԊᴆץ ᴪ֟ Ҭ DMA ̔ 

UPGβ 1  

₮/Ҋ   

ᵝ ֟   

1̔ Ҋ↓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  

└ 1̂TIMERx_CTL1̃ 

Ẓ ̔0x04  

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  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    

31:15 Ḡ  Ḡ ᵝṿȂ 
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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 ѿ̆ҩ CH0_O₮ Ȃ ᵝ TIMERx_CCHP

PROT[1:0]ᵝҹ00 Ṝ ץ Ȃ 

7 TI0S 0 ῀   

0̔ TIMERx_CH0ᵬҹ 0 ῀ 

1̔ TIMERx_CH0T̆IMERx_CH1TIMERx_CH2 ᵬҹ 0

῀ 

6:4 MMC[2:0] Һ └ 

֓ᵝ └TRGOḤ T̆RGOḤ Һ ׆ ԍ ⱳ Ȃ  

000̔ ֟ ѿҩ ᵝԊᴆ ̆ ₮ѿҩTRGOḤ ̆ ᵝ ҹ̔ 

        Һ ֟ ѿҩ ᵝԊᴆ 

        TIMERx_SWEVGҬUPGβ 1 

001̔ ֟ ѿҩ ᶏ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ ᶏ ҹ̔ 

        CENβ 1 

        Ả Ҋ̆ ῀ 1 

010̔ ֟ ѿҩ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ UPDIS

UPSβ‗  

011̔ 0 ѿ ѿ ⱳ Һ̆ └ ֟ ѿҩTRGO‖ 

100̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ O0CPRE 

101̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ O1CPRE 

110̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ O2CPRE 

111̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ O3CPRE 

3 DMAS DMA  
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0̔ / Ԋᴆ ̆ x DMA  

1̔ Ԋᴆ ̆ x DMA  

2 CCUC └ └ 

└ ̂CHxEN̆CHxNENCHxCOMCTLᵝ ᶏ̃ ̂CCSE=1̃̆

֓ └ Ҋ̔ 

0̔ CMTGβ 1 ̆   

1̔ CMTGβ 1 ⌠TRIGI҉ ̆   

ԑ ₮ ̆ ᵝ Ȃ  

1 Ḡ   Ḡ ᵝṿȂ 

0 CCSE └ ᶏ  

0̔ ̂CHxEN̆CHxNENCHxCOMCTLᵝ̃  

1̔ ̂CHxEN̆CHxNENCHxCOMCTLᵝ̃ᶏ  

֓ᵝ Ώ῀ԅ̆ Ԋᴆ⌠ ֓ᵝ Ȃ 

ԑ ₮ ̆ ᵝ Ȃ 

׆ ̂TIMERx_SMCFG̃ 

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 

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

rw rw rw rw rw  

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 ETP   

ᵝ ETIḤ Ȃ 

0̔ETI ҉ Ȃ 

1̔ETIᵞ Ҋ Ȃ 

14 SMC1 SMC ѿ №ҹԅᶏ 1 

1̆ ETIFḤ ҉ ᴋ ꜚȂ 

0̔ 1 Ȃ 

1̔ 1ᶏ Ȃ 

׆ ҹ ᵝ ̆ Ả Ԋᴆ ̆ ׅ ץ ᵬ

1Ȃᵖ TSCFGy[3:0](y=3,4,5)Ҍ ҹ4ôb0111Ȃ 

0 1 ̆ ῀ ETIF  
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̔ 0ᶏ SYSCFG_TIMERxCFG Ȃ 

13:12 ETPSC[1:0] №   

Ḥ ETI Ҍ TIMER_CK 1/4Ȃ ῀  

̆ ᶏץ № ᵞ ETIP Ȃ 

00̔ № Ȃ 

01̔2№ Ȃ 

10̔4№ Ȃ 

11̔8№ Ȃ 

11:8 ETFC[3:0] └  

Ḥ ץ ̆ ᵝ ӈԅ ⱬȂ 

ץ̔ fSAMP Ḥ ̆

Ȃ ⌠ ⱬ ̆↕ ҹ ѿҩ Ḥ Ȃ 

EXTFC[3:0]  fSAMP 

4ôb0000 Filter disabled. 

4ôb0001 2 

fCK_TIMER 4ôb0010 4 

4ôb0011 8 

4ôb0100 6 
fDTS_CK/2 

4ôb0101 8 

4ôb0110 6 
fDTS_CK/4 

4ôb0111 8 

4ôb1000 6 
fDTS_CK/8 

4ôb1001 8 

4ôb1010 5 

fDTS_CK/16 4ôb1011 6 

4ôb1100 8 

4ôb1101 5 

fDTS_CK/32 4ôb1110 6 

4ôb1111 8 
 

7 MSM Һ-׆   

ᵝ Ȃ TRIGI TRGŎ

ѿ ̆TRGO Ạ ꜚԊᴆȂ 

0̔Һ׆ Ȃ 

1̔Һ׆ ᶏ Ȃ 

6:0 Ḡ  Ḡ ᵝṿȂ 

DMA Ҭ ᶏ ̂TIMERx_DMAINTEÑ 

Ẓ ̔0x0C  

ᵝṿ̔0x0000 0000 

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

Ḡ  

 

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

Ḡ  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 ᵝṿȂ 

14 TRGDEN DMA ᶏ  

0̔ DMA  

1̔ ᶏ DMA  

13 CMTDEN DMA ᶏ  

0̔ DMA  

1̔ ᶏ DMA  

12 CH3DEN 3 / DMA ᶏ  

0̔ 3 / DMA  

1̔ ᶏ 3 / DMA  

11 CH2DEN 2 / DMA ᶏ  

0̔ 2 / DMA  

1̔ ᶏ 2 / DMA  

10 CH1DEN 1 / DMA ᶏ  

0̔ 1 / DMA  

1̔ ᶏ 1 / DMA  

9 CH0DEN 0 / DMA ᶏ  

0̔ 0 / DMA  

1̔ ᶏ 0 / DMA  

8 UPDEN DMA ᶏ  

0̔ DMA  

1̔ ᶏ DMA  

7 BRKIE Ҭ Ҭ ᶏ  

0̔ Ҭ Ҭ  

1̔ ᶏ Ҭ Ҭ  

6 TRGIE Ҭ ᶏ  

0̔ Ҭ  

1̔ ᶏ Ҭ  

5 CMTIE Ҭ ᶏ  

0̔ Ҭ  
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1̔ ᶏ Ҭ  

4 CH3IE 3 / Ҭ ᶏ  

0̔ 3Ҭ  

1̔ ᶏ 3Ҭ  

3 CH2IE 2 / Ҭ ᶏ  

0̔ 2Ҭ  

1̔ ᶏ 2Ҭ  

2 CH1IE 1 / Ҭ ᶏ  

0̔ 1Ҭ  

1̔ ᶏ 1Ҭ  

1 CH0IE 0 / Ҭ ᶏ  

0̔ 0Ҭ  

1̔ ᶏ 0Ҭ  

0 UPIE Ҭ ᶏ  

0̔ Ҭ  

1̔ ᶏ Ҭ  

Ҭ ̂TIMERx_INTF̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  CH3OF CH2OF CH1OF CH0OF Ḡ  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 ᵝṿȂ 

12 CH3OF 3 ₮  

CH0OF  

11 CH2OF 2 ₮  

CH0OF  

10 CH1OF 1 ₮  

CH0OF  

9 CH0OF 0 ₮  
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0 ҹ ῀ ̆ CH0IFᵝ 1 ̆ ԊᴆῬ

̆ ᵝ ץ ᴆ 1Ȃ ᵝ ᴆ 0Ȃ 

0̔ ₮Ҭ  

1̔ ԅ ₮Ҭ  

8 Ḡ  Ḡ ᵝṿȂ 

7 BRKIF Ҭ Ҭ ᵝ 

Ҭ ῀ ̆ ᴆ ᵝ ó1ôȂ 

Ҭ ῀ ̆↕ ᵝ ᴆ ó0ôȂ 

0̔ Ҭ Ԋᴆ֟  

1̔ Ҭ ῀҉ ⌠  

6 TRGIF Ҭ  

Ԋᴆ ̆ ᴪ 1Ȃ ᵝ ᴆ 0Ȃ Ả ᶏ ̆ ῀

ᴋ ֟ץ ԊᴆȂ ↕ ῒ̆ ֽ̆ ῀ ⌠

̆֟ 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 

0 ῀ Ҋ ̆ TIMERx_CH0CVᴪ Ȃ 

0̔ 0Ҭ  

1̔ 0Ҭ  

0 UPIF Ҭ  

ᵝ Ԋᴆ ᴆ 1̆ ᴆ 0Ȃ 

0̔ Ҭ  

1̔ Ҭ  
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ᴆԊᴆ֟ ̂TIMERx_SWEVG̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  BRKG TRGG CMTG CH3G CH2G CH1G CH0G UPG 

 w w w w w w w w 

 

ᵝ/β     

31:8 Ḡ  Ḡ ᵝṿȂ 

7 BRKG ֟ Ҭ Ԋᴆ 

ᵝ ᴆ 1̆ ԍ֟ ѿҩҬ Ԋᴆ̆ ᴆ ꜚ 0Ȃ ᵝ 1 P̆OEN

ᵝ 0ғBRKIFβ 1̆ Ҭ DMĂ↕֟ Ҭ DMA

ᴰ Ȃ 

0̔ Ҍ֟ Ҭ Ԋᴆ 

1̔ ֟ Ҭ Ԋᴆ 

6 TRGG Ԋᴆ֟  

ᵝ ᴆ 1̆ ᴆ ꜚ 0Ȃ ᵝ 1̆ TIMERx_INTFTRGIF

ᵝ 1̆ Ҭ DMĂ↕֟ Ҭ DMAD Ȃ 

0̔ Ԋᴆ֟  

1̔ ֟ Ԋᴆ 

5 CMTG Ԋᴆ  

ᵝ ᴆ 1̆ ᴆ ꜚ 0Ȃ ᵝ 1̆ CCSEβ̂TIMERx_CTL1

Ҭ̃ ṿ̆ / └ ̂CHxEN̆CHxNEN CHxCOMCTL̃

ԑ ₮ Ȃ  

0̔ Ҍ֟ Ԋᴆ 

1̔ ֟ 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

1̆ CH0IFᵝ 1̆ Ҭ DMĂ↕ ₮ Ҭ DMA
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Ȃ ̆ 0 ҹ ῀ ̆ ╠ṿ ⌠TIMERx_CH0CV

̆ CH0IFᵝ ҹ 1̆ ↕CH0OF ᵝ 1Ȃ 

0̔ Ҍ֟ 0 Ԋᴆ 

1̔ 0 Ԋᴆ 

0 UPG Ԋᴆ֟  

ᵝ ᴆ 1̆ ᴆ ꜚ 0Ȃ ᵝ 1̆ ԅҬ ҉

̆ 0Ȃ ↕̂ Ҋ ̃ ῀ ꜚ ṿ̆ №

Ȃ 

0̔ Ԋᴆ֟  

1̔ ֟ Ԋᴆ 

└ 0̂TIMERx_CHCTL0̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

CH1COM

CEN 
CH1COMCTL[2:0] 

CH1COM

SEN 

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 ᵝṿȂ 

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 0̃ ֓ᵝ  ΏȂץ

00̔ 1 ҹ ₮ 

01̔ 1 ҹ ῀̆IS1 CI1FE1҉ 



                                                            GD32VW55xΎ 

299 
 

10̔ 1 ҹ ῀̆IS1 CI0FE1҉ 

11̔ 1 ҹ ῀̆IS1 ITS҉ 

̔ CH1MS[1:0]=11̆ TSCFG7[3:0]ᵝ ̂ ᵝ ԍ

SYSCFG_TIMERxCFĜx=0̃ ̃ ῤ ῀Ȃ 

7 CH0COMCEN 0 ₮ 0ᶏ  

ᵝ 1̆ ⌠ETIFPḤ ῀ ̆O0CPRE Ḥ 0 

0̔ 0 ₮  

1̔ ᶏ 0 ₮  

6:4 CH0COMCTL[2:0] 0 ₮   

ᵝ ӈԅ ₮‰ Ḥ O0CPRE ₮ ̆ O0CPRE‗ ԅCH0_Oȁ

CH0_ONṿȂ ̆O0CPRE ̆ CH0_OȁCH0_ON

‗ԍCH0PȁCH0NPβȂ 

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_CH0CV̆

└O0CPRE Ȃ 

100̔ └ҹᵞȂ └O0CPREҹᵞ  

101̔ └ҹ Ȃ └O0CPREҹ  

110̔PWM 0Ȃ ҉ ѿ̆ ṿ ԍTIMERx_CH0CVŎ0CPRE

ҹ ̆ ↕ҹᵞ Ȃ Ҋ ѿ̆ ṿ ԍTIMERx_CH0CV̆

O0CPRE ҹᵞ ̆ ↕ҹ Ȃ 

111̔PWM 1Ȃ ҉ ѿ̆ ṿ ԍTIMERx_CH0CVŎ0CPRE

ҹᵞ ̆ ↕ҹ Ȃ Ҋ ѿ̆ ṿ ԍTIMERx_CH0CV̆

O0CPREҹ ̆ ↕ҹᵞ Ȃ 

PWM Ҋ̆ ₮ ׆ ҹPWM

̆O0CPRE Ȃ 

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

Ȃ 

3 CH0COMSEN 0 ₮ ᶏ  

ᵝ 1̆ TIMERx_CH0CV ᶏ ̆

Ԋᴆ ᴪ Ȃ  

0̔ 0 ₮/  

1̔ ᶏ 0 ₮/  

ֽ ‖ Ҋ̂SPM =1̃̆ ץ ’Ҋᶏ PWM  

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

2 CH0COMFEN 0 ₮ ᶏ  

ᵝҹ1 ̆ ҹPWM0 PWM1 ̆ᴪⱴ /
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₮ ῀Ԋᴆ Ȃ ₮ ῀Ḥ ᵬҹѿҩ ̆

CH0_O ҹ ҍ ῏Ȃ 

0̔ 0 ₮ . 

1̔ ᶏ 0 ₮ Ȃ 

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

֓ᵝ ӈԅ ᵬ ῀Ḥ Ȃ ῏

̂TIMERx_CHCTL2CH0ENβ 0̃ ֓ᵝ ΏȂ 

00̔ 0 ҹ ₮ 

01̔ 0 ҹ ῀̆IS0 CI0FE0҉ 

10̔ 0 ҹ ῀̆IS0 CI1FE0҉ 

11̔ 0 ҹ ῀̆IS0 ITS҉ 

̔ CH0MS[1:0]=11̆ TSCFG7[3:0]ᵝ ̂ ᵝ ԍ

SYSCFG_TIMERxCFĜx=0̃ ̃ ῤ ῀Ȃ 

῀ ̔ 

ᵝ/β    

31:16 Ḡ  Ḡ ᵝṿȂ 

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 CI0͂ Ḥ ̆ Ḥ

Ȃ ⌠ ᵝ ̆ ҹ Ȃ 

Ҋ̔  

CH0CAPFLT [3:0]  fSAMP 

4ôb0000  

4ôb0001 2 

fCK_TIMER 4ôb0010 4 

4ôb0011 8 

4ôb0100 6 
fDTS/2 

4ôb0101 8 

4ôb0110 6 
fDTS/4 

4ôb0111 8 

4ôb1000 6 
fDTS/8 

4ôb1001 8 

4ôb1010 5 fDTS/16 
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4ôb1011 6 

4ôb1100 8 

4ôb1101 5 

fDTS/32 4ôb1110 6 

4ôb1111 8 
 

3:2 CH0CAPPSC[1:0] 0 ῀ №  

2β ӈԅ 0 ῀ № Ȃ TIMERx_CHCTL2Ҭ CH0EN=0

̆↕ № ᵝȂ 

00̔ № ̆ ῀ ҉ ⌠ ѿҩ ѿ Ȃ 

01̔ 2ҩԊᴆ ѿ Ȃ 

10̔ 4ҩԊᴆ ѿ Ȃ 

11̔ 8ҩԊᴆ ѿ Ȃ 

1:0 CH0MS[1:0] 0  

ҍ ₮  

└ 1̂TIMERx_CHCTL1̃ 

Ẓ ̔0x1C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

CH3COM

CEN 
CH3COMCTL[2:0] 

CH3COM

SEN 

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 ᵝṿȂ 

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  
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֓ᵝ ӈԅ ῀Ḥ Ȃ ῏ ̂TIMERx_CHCTL2

CH3ENβ 0̃ ֓ᵝ  ΏȂץ

00̔ 3 ҹ ₮ 

01̔ 3 ҹ ῀̆IS3 CI3FE3҉ 

10̔ 3 ҹ ῀̆IS3 CI2FE3҉ 

11̔ 3 ҹ ῀̆IS3 ITS҉ 

̔ CH3MS[1:0]=11̆ TSCFG7[3:0]ᵝ ̂ ᵝ ԍ

SYSCFG_TIMERxCFĜx=0̃ ̃ ῤ ῀Ȃ 

7 CH2COMCEN 2 ₮ 0ᶏ  

ᵝ 1̆ ⌠ETIFP͂ ̆O2CPRE Ḥ 0 

0̔ ᶏ 2 ₮  

1̔ 2 ₮  

6:4 CH2COMCTL[2:0] 2 ₮   

ᵝ ӈԅ ₮‰ Ḥ O2CPRE ₮ ̆ O2CPRE‗ ԅCH2_Oȁ

CH2_ONṿȂ ̆O2CPRE ̆ CH2_OȁCH2_ON

‗ԍCH2PȁCH2NPβȂ 

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_CH2CV̆

└O2CPRE Ȃ 

100̔ └ҹᵞȂ └O2CPREҹᵞ  

101̔ └ҹ Ȃ └O2CPREҹ  

110̔PWM 0Ȃ ҉ ѿ̆ ṿ ԍTIMERx_CH2CVŎ2CPRE

ҹ ̆ ↕ҹᵞ Ȃ Ҋ ѿ̆ ṿ ԍTIMERx_CH2CV̆

O2CPRE ҹᵞ ̆ ↕ҹ Ȃ 

111̔PWM 1Ȃ ҉ ѿ̆ ṿ ԍTIMERx_CH2CVŎ2CPRE

ҹᵞ ̆ ↕ҹ Ȃ Ҋ ѿ̆ ṿ ԍTIMERx_CH2CV̆

O2CPREҹ ̆ ↕ҹᵞ Ȃ 

PWM Ҋ̆ ₮ ׆ ҹPWM

̆O2CPRE Ȃ 

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

Ȃ 

3 CH2COMSEN 0 ₮ ᶏ  

ᵝ 1̆ TIMERx_CH2CV ᶏ ̆

Ԋᴆ ᴪ Ȃ  

0̔ 2 ₮/  

1̔ ᶏ 2 ₮/  

ֽ ‖ Ҋ̂SPM =1̃̆ ץ ’Ҋᶏ PWM  
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TIMERx_CCHP PROT [1:0]=11ғCH2MS =00βҌ Ȃ 

2 CH2COMFEN 2 ₮ ᶏ  

ᵝҹ1 ̆ ҹPWM0 PWM1 ̆ᴪⱴ /

₮ ῀Ԋᴆ Ȃ ₮ ῀Ḥ ᵬҹѿҩ ̆

CH2_O ҹ ҍ ῏Ȃ 

0̔ 2 ₮ .  

1̔ ᶏ 2 ₮ Ȃ 

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

֓ᵝ ӈԅ ᵬ ῀Ḥ Ȃ ῏

̂TIMERx_CHCTL2CH2ENβ 0̃ ֓ᵝ ΏȂ 

00̔ 2 ҹ ₮ 

01̔ 2 ҹ ῀̆IS2 CI2FE2҉ 

10̔ 2 ҹ ῀̆IS2 CI3FE2҉ 

11̔ 2 ҹ ῀̆IS2 ITS҉. 

̔ CH2MS[1:0]=11̆ TSCFG7[3:0]ᵝ ̂ ᵝ ԍ

SYSCFG_TIMERxCFĜx=0̃ ̃ ῤ ῀Ȃ 

῀ ̔ 

ᵝ/β    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:12 CH3CAPFLT[3:0] 3 ῀ └ 

CH0CAPFLT 

11:10 CH3CAPPSC[1:0] 3 ῀ №  

CH0CAPPSC 

9:8 CH3MS[1:0] 3  

ҍ ₮  

7:4 CH2CAPFLT[3:0] 2 ῀ └ 

CI2 ͂Ḥ ץ ̆ ᵝ Ȃ 

̔ fSAMP CI2͂ Ḥ ̆ Ḥ

Ȃ ⌠ ᵝ ̆ ҹ Ȃ 

Ҋ̔ 

CH2CAPFLT [3:0]  fSAMP 

4ôb0000  

4ôb0001 2 

fCK_TIMER 4ôb0010 4 

4ôb0011 8 

4ôb0100 6 
fDTS/2 

4ôb0101 8 

4ôb0110 6 
fDTS/4 

4ôb0111 8 
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4ôb1000 6 
fDTS/8 

4ôb1001 8 

4ôb1010 5 

fDTS/16 4ôb1011 6 

4ôb1100 8 

4ôb1101 5 

fDTS/32 4ôb1110 6 

4ôb1111 8 
 

3:2 CH2CAPPSC[1:0] 2 ῀ №  

2β ӈԅ 2 ῀ № Ȃ TIMERx_CHCTL2Ҭ 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 ₮  

└ 2̂TIMERx_CHCTL2̃ 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

CH3NP Ḡ  CH3P CH3EN CH2NP 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 rw 

 

ᵝ/β    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 CH3NP 3ԑ ₮  

CH0NP  

14 Ḡ  Ḡ ᵝṿȂ 

13 CH3P 3  

CH0P  

12 CH3EN 3ᶏ  

CH0EN  
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11 CH2NP 2ԑ ₮  

CH0NP  

10 CH2NEN 2ԑ ₮ᶏ  

CH0NEN  

9 CH2P 2  

CH0P  

8 CH2EN 2ᶏ  

CH0EN  

7 CH1NP 1ԑ ₮  

CH0NP  

6 CH1NEN 1ԑ ₮ᶏ  

CH0NEN  

5 CH1P 1  

CH0P  

4 CH1EN 1ᶏ  

CH0EN  

3 CH0NP 0ԑ ₮  

0 ҹ ₮ ̆ ᵝ ӈԅԑ ₮Ḥ Ȃ 

0̔ 0ԑ ₮ ҹ  

1̔ 0ԑ ₮ᵞ ҹ  

0 ҹ ῀ ̆ ᵝ CH0P ᶏ ̆ᵬҹ ῀Ḥ CI0

└Ḥ Ȃ 

TIMERx_CCHP PROT[1:0]=1110 ᵝҌ Ȃ 

2 CH0NEN 0ԑ ₮ᶏ  

0 ҹ ₮ ̆ ᵝ 1ᶏ 0 ԑ ₮Ȃ 

0̔ 0ԑ ₮ 

1̔ ᶏ 0ԑ ₮ 

1 CH0P 0  

0 ҹ ₮ ̆ ᵝ ӈԅ ₮Ḥ Ȃ 

0̔ 0 ҹ  

1̔ 0γ ҹ  

0 ҹ ῀ ̆ ᵝ ӈԅCI0Ḥ  

[CH0NP, CH0P] CI0FE0CI1FE0  

[CH0NP==0, CH0P==0]̔ CIxFE0҉ ᵬҹ ׆ Ҋ Ḥ 

̆ ғCIxFE0Ҍᴪ Ȃ 

[CH0NP==0, CH0P==1]̔ CIxFE0Ҋ ᵬҹ ׆ Ҋ Ḥ 

̆ ғCIxFE0ᴪ Ȃ 

[CH0NP==1, CH0P==0]̔Ḡ Ȃ 
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[CH0NP==1, CH0P==1]̔ CIxFE0҉ Ҋ ᵬҹ ׆ Ҋ  

Ḥ ̆ ғCIxFE0Ҍᴪ Ȃ 

TIMERx_CCHP PROT [1:0]=1110 ᵝҌ Ȃ 

0 CH0EN 0 / ᶏ  

0 ҹ ₮ ̆ ᵝ 1ᶏ CH0_OḤ Ȃ 0 ҹ

῀ ̆ ᵝ 1ᶏ 0҉ ԊᴆȂ 

0̔ 0 

1̔ ᶏ 0 

̂TIMERx_CNT̃ 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

CNT[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CNT[15:0] ֓ᵝ ╠ ṿȂΏ ᵬ ṿȂ 

№ ̂TIMERx_PSC̃ 

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 

PSC[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 PSC[15:0] № ṿ 
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ԍ TIMER_CK ץ̂ PSC+1̃̆ Ԋᴆ֟ P̆SC 

ṿ ῀⌠ Ȃ 

ꜚ ̂TIMERx_CAR̃ 

Ẓ ̔0x2C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

CARL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CARL[15:0] ꜚ ṿ 

֓ᵝ ӈԅ ꜚ ṿȂ 

̂TIMERx_CREP̃ 

Ẓ ̔0x30 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  CREP[7:0] 

 rw 

 

ᵝ/ᵝ     

31:8 Ḡ  Ḡ ᵝṿȂ 

7:0 CREP[7:0] ṿ 

֓ᵝ ӈԅ Ԋᴆ ֟ Ȃ ṿ⁞ҹ 0 ֟ ԊᴆȂ

Ӟᴪ ֓ᵝ ̂╠ ᶏ ̃Ȃ 

0 / ̂TIMERx_CH0CṼ 

Ẓ ̔0x34 
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ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

CH0VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

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_CH1CṼ 

Ẓ ̔0x38 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

CH1VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CH1VAL[15:0] 1 ṿ 

1 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿ̆ ғ

ҹ Ȃ 

1 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

2 / ̂TIMERx_CH2CṼ 

Ẓ ̔0x3C 

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 

CH2VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

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_CH3CṼ 

Ẓ ̔0x40 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

CH3VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CH3VAL[15:0] 3 ṿ 

3 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿ̆ ғ

ҹ Ȃ 

3 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

ԑ Ḡ ̂TIMERx_CCHP̃ 

Ẓ ̔0x44 

ᵝṿ: 0x0000 0000 
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̂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 

ïΏ 1 ᵝ 

ï OAEN=1̆↕ Ҋѿ Ԋᴆ 1. 

ᵝ Ҋץ 0̔ 

ïΏ 0 0 

ï Ҭ ῀̂ ̃ 

ѿҩ ҹ ₮ ̆ ԅ ᶏ ᵝ̂TIMERx_CHCTL2

CHxEN, CHxNENᵝ̃̆↕ CHx_O CHx_ON ₮Ȃ 

0̔ ₮ 

1̔ᶏ ₮ 

ֽ̔ CHxMS[1:0]=2ôb00ᵝ 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 BRKIN 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 Ҋñ̓͂ òᶏ  

POENᵝ 1̂ ̃̆ ᵝ ץ 1 ᶏ ( ԑ ₮ғ

ҹ ₮ ) ₮ñ̓͂ òȂ 15-2. └ ԑ ₮ Ȃ 

0̔ ₮ñ̓͂ ò Ȃ CHxEN CHxNEN ᵝ ̆ ҹ ₮ñ

òȂ 
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1̔ ₮ñ̓͂ òᶏ Ȃ CHxEN CHxNEN ᵝ ̆ ҹ ₮ñ̓͂

òȂ 

ᵝ TIMERx_CCHP PROT [1:0]=10 11 Ҍ Ȃ 

10 IOS Ҋñ̓͂ òᶏ  

POENᵝ 0̂ ̃̆ ᵝ ץ 1 ᶏ ( ԑ ₮ғ

ҹ ₮ ) ₮ñ̓͂ òȂ 15-2. └ ԑ ₮ Ȃ 

0̔ ₮ñ̓͂ ò Ȃ CHxEN CHxNEN ᵝ ̆ ҹ ₮ñ

òȂ 

1̔ ₮ñ̓͂ òᶏ ȂҌ CHxEN CHxNEN ᵝ ṿ̆ ҹ ₮ñ̓͂

òȂ 

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/CHxNPᵝ̂ ҹ ₮ ̃ T̆IMERx_CCHP

Ҭ ROS/IOS ᵝȂ 

11 P̔ROT 2.Ȃ ԅPROT 1Ҋ ΏḠ ̆ TIMERx_CHCTL0/1 

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 

3ôb0xx DTCFG[7:0] * tDTS_CK 

3ôb10x ̂64+ DTCFG[5:0]̃* tDTS_CK *2 

3ôb110 ̂32+ DTCFG[4:0]̃* tDTS_CK *8 

3ôb111 ̂32+ DTCFG[4:0]̃* tDTS_CK *16 

̔ 

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

2. ᵝ TIMERx_CCHP PROT [1:0]=00 ḱ Ȃ 

DMA ̂TIMERx_DMACFG̃ 

Ẓ ̔0x48 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  



                                                            GD32VW55xΎ 

312 
 

 

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

Ḡ  DMATC[4:0] Ḡ  DMATA [4:0] 

 rw  rw 

 

ᵝ/β     

31:13 Ḡ  Ḡ ᵝṿȂ 

12:8 DMATC[4:0] DMAD  

ᵝ ӈԅDMA ̂ Ώ̃TIMERx_DMATB n̆ n =̂DMATC 

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

7:5 Ḡ  Ḡ ᵝṿȂ 

4:0 DMATA[4:0] DMAD  

ᵝ ӈԅ DMA TIMERx_DMATB ѿҩ Ȃ ѿ

TIMERx_DMATB ̆ ᵝ Ȃ ԋ

TIMERx_DMATB̆ ̂ +0x4̃Ȃ 

DMA ‖ ̂TIMERx_DMATB̃ 

Ẓ ̔0x4C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

DMATB[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 DMATB[15:0] DMA ‖ 

ҩ Ώ̆̂׆ ̃⌠̂ +ᴰ *4̃ ῤ

ᴪ Ȃᴰ ᴆ ̆ ҹ 0⌠ DMATCȂ 

̂TIMERx_CFG̃ 

Ẓ ̔0xFC 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

 

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

Ḡ  CHVSEL OUTSEL 

 rw rw 

 

ᵝ/β     

31:2 Ḡ  Ḡ ᵝṿȂ 

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 ҹ 0̆ ↕ ₮ Ȃ 

0̔ Ȃ 
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15.2. L0̂TIMERx, x=1̆2̃  

 ׃ .15.2.1

L0̂TIMER1̆2̃ 4 ̆ ῀ ̆ ₮ ̆֟ PWMḤ

└ Ȃ L0 32β ̂TIMER1/2̃ Ȃ 

L0 ̆ ץ ̆ῒ Ԋᴆ ץ ꜚῒז Ȃ 

ӊ ԑ ̆p ױ ץ ѿ ѿҩ Ȃ 

15.2.2. Һ  

Â ̔4̕ 

Â ̔32ᵝ̂TIMER1/2̃̕ 

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 

15.2.3.  

15-33. L0 ᶫԅ L0ῤ Ȃ 
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15-33. L0  

=10

0

0 0

῀
&

&
№

῀

№

TIMERx_CHxCV

/Ҭ

Ҭ └

CH0_IN

CH1_IN

CH2_IN

CH3_IN

CI0

ETI

ꜚ

₮

̆PWM Ҋ ₮
Ḥ ֟ ̆ ∆ ̆ ᴆ
₮ └

CH0_O

DMA└

req en/direct req set 

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

№

PSC_CK

TIMER_DMA_request

TIMER_CK

CI0F_ED,CI0FE0,CI1FE1

TRGO

 

15.2.4. ⱳ  

 

L0 ץ ῤ CK_TIMER̆ TSCFGy[3:0]ᵝ ̆

TSCFGy[3:0]ᵝԍSYSCFG_TIMER0CFĞ̂ y=0,1é6Ȃ̃ 

Â TSCFGy[3:0] =4ôb0000̆TSCFGy[3:0]ᵝԍSYSCFG_TIMER0CFĞ̂ y=0,1é6̃̆

ῤ ̂ ⌠RCU CK_TIMER̃ 

TSCFGy[3:0] =4ôb0000̆TSCFGy[3:0]ᵝԍSYSCFG_TIMER0CFĞ̂ y=0,1é6̃̆

ꜚ № ῤ CK_TIMERȂ CEN ᵝ C̆K_TIMER №

̂ № ṿ TIMERx_PSC ̃֟ PSC_CLKȂ 

Ҋ̆ ꜚ № TIMER_CKԍ ԍRCU CK_TIMERȂ 

Â TSCFGy[3:0] !=4ôb0000̆TSCFGy[3:0]ᵝԍSYSCFG_TIMER0CFĞ̂ y=0,1,2,6̃̆

№ ῒז ̂ TSCFG6[3:0]̃ ꜚ̆ Ҋ ̆

TSCFGy[3:0]̂y=3,4,5̃ ҹ ṿ ̆ № ῤ TIMER_CK

ꜚȂ 
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15-34. 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 TSCFG6[3:0] !=4ôb0000̂ 0̃̆ ῀ ᵬҹ Ȃ 

№ ץ TIMERx_CH0/ TIMERx_CH1ҩ҉ Ҋ Ȃ

ץ TSCFG6[3:0]ҹ0x5̆0x60x7 Ȃ 

№ Ӟ ץ ῤ Ḥ ITI0/1/2/3҉ Ȃ ץ

TSCFG6[3:0]ҹ0x1̆0x2̆0x3 0x4Ȃ 

Â SMC1=1ôb1̂ 1̃̆ ῀ ETIᵬҹ Ȃ 

№ ץ ETI ҩ҉ Ҋ Ȃ ץ

TIMERx_SMCFGҬ SMC1βҹ1 Ȃ ѿ ETIḤ ᵬҹ ̆

TSCFG6[3:0]ҹ 0x8Ȃ ETIḤ ETI ⌠ Ȃ

ETIḤ ҹ ̆ └ ҩETIḤ ҉ ֟ ѿҩ ‖

ҹ № ᶫ Ȃ 

№  

№ ץ ̂TIMER_CK̃ 1⌠ 65536ӊ ᴋ ṿ№ ̆№

PSC_CLKꜚ Ȃ№ № TIMERx_PSC└̆ ҩ └

‖ ̆ Ȃ № Ҋѿ Ԋᴆ⌠

Ȃ 
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15-35. PSC ṿ0׆ ⌠2 ̆  

 

 

TIMER_CK

CEN

PSC_CLK

CNT_REG

Reload Pulse

Prescaler CNT

Prescaler 
shadow

94 95 96 97 98 99

0 2

0 2

0 1 2 0 1 2 0 1

PSC value

UPG

0 2

0 1 2

 

҉  

̆ ҉ Ȃ 0׆ ҉ ⌠ ꜚⱴ ṿ̂

ӈ TIMERx_CARҬ̃̆ ѿ ⌠ ꜚⱴ ṿ̆ᴪ ׆ 0 ҉

֟ ҉ ԊᴆȂ ҉ Ҭ T̆IMERx_CTL0Ҭ └ᵝDIR

0Ȃ 

TIMERx_SWEVG UPGβ 1 Ԋᴆ ̆ ṿᴪ 0̆ ֟

ԊᴆȂ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ̂ ̆ ꜚ ̆ № ̃

Ȃ 

15-36. ҉ ̆PSC=0/215-37. ҉ ̆

TIMERx_CAR ṿ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99̆ Ҍ №

Ҋ ҹȂ 
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15-36. ҉ ̆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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15-37. ҉ ̆ TIMERx_CAR ṿ 

 

Ҋ  

̆ Ҋ Ȃ ׆ ꜚⱴ ṿ̂ ӈ TIMERx_CAR

Ҭ̃ Ҋ ⌠ 0Ȃѿ ⌠ 0̆ ᴪ ׆ ꜚⱴ ṿ ֟

Ҋ Ȃ Ҋ Ҭ T̆IMERx_CTL0Ҭ └ᵝDIR 1Ȃ 

TIMERx_SWEVG UPGβ 1 Ԋᴆ ̆ ṿᴪ ∆ ҹ ꜚ

ⱴ ṿ̆ ֟ ԊᴆȂ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ̂ ̆ ꜚ ̆ № ̃

Ȃ 

15-38. Ҋ ̆PSC=0/215-39. Ҋ ̆

TIMERx_CARṿ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99̆ Ҍ Ҋ

ҹȂ 

 

 

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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15-38. 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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15-39. Ҋ ̆ TIMERx_CARṿ 

 

Ҭ  

Ҭ Ҋ̆ ֜ ׆ 0 ҉ ⌠ ꜚⱴ ṿ̆ Ῥ Ҋ ⌠ 0ȂȂ

҉ Ҭ̆ ⌠ ꜚⱴ ṿ-1֟ ѿҩ҉ Ԋᴆ̕ Ҋ

Ҭ̆ ⌠ 1 ֟ ѿҩҊ ԊᴆȂ Ҭ Ҭ̆TIMERx_CTL0

Ҭ └ᵝDIR ̆ ԅ Ȃ 

TIMERx_SWEVG UPGβ 1 ∆ץ ṿҹ 0̆ ֟ ѿҩ Ԋᴆ̆

Ҭ Ҋ ҉ Ҋ Ȃ 

҉ Ҋ ̆TIMERx_INTFҬ UPIFβ ᴪ 1Ȃᵖ CHxIFᵝ 1ҍ

TIMERx_CTL0Ҭ CAM ṿ ῏Ȃΐᵣ 15-40. Ҭ

Ȃ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ̂ ꜚ ̆ № ̃ Ȃ 

15-40. Ҭ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99̆

TIMERx_PSC=0x0̆ ҹȂ 

 

 

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
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15-40. Ҭ  

Hardware set

Software clear

 

CEN

PSC_CLK

CNT_REG 3 2 1 0 1 2 ŀ. 98 99 98 ŀ 1 0

Underflow

Overflow

TIMERx_CTL0 CAM = 2'b11 

TIMER_CK

1 2 ŀ. 98 99 98 97

UPIF

CHxIF

CHxIF

TIMERx_CTL0 CAM = 2'b10 (upcount only )

TIMERx_CTL0 CAM = 2'b01 (downcount only )

CHxIF

CHxCV=2 2 1

2

 

῀ ₮  

L0 ҩ ԍ ῀ ₮ Ȃ ҩ ѿҩ

̆ ѿҩ ῀ ̆ └ ₮ Ȃ 

Â ῀ ⱳ  

῀ ⱳ ᾛ ѿҩ ̆ ̆ ̆ Ȃ ῀ ѿҩ

̆ѿҩ ̆ ѿҩ № Ȃ ῀ ҉₮

̆TIMERx_CHxCVᴪ ╠ ṿ̆ CHxIFᵝ 1̆ CHxIE = 

1↕֟ Ҭ Ȃ 
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15-41. ῀  

CI0
D

№̂CH0VAL̃№

TIMER_CK

Q D Q D Q

CI1FE0 

ITS 

CH0MS

CH0IF

CH0IE

TIMERx_CC_INT

ῒז Ҭ  

CH0CAPPSC

&

ԍ
CH0P&CH0NP

CI0FE0

҉ /Ҋ
CI0FED

IS0 

 

῀ Ḥ CIx ң ̆ ѿ TIMERx_CHxḤ ̆ ѿ

TIMERx_CH0,TIMERx_CH1TIMERx_CH2ӊ Ḥ Ȃ ῀Ḥ CIxᾢ

TIMER_CKḤ ̆ ̆֟ ѿҩ Ḥ Ȃ

̆ ץ ҉ Ҋ Ȃ CHxP ᶏ ҉ Ҋ Ȃ

CHxMS̆ ץ ῒז ῀Ḥ ̆ῤ Ḥ Ȃ IC№ ̆ᶏ ҩ ῀

Ԋᴆ ֟ ѿҩ ԊᴆȂ Ԋᴆ ̆CHxVAL Ữ ṿȂ 

Ҋ̔ 

ѿ ̔ ̂TIMERx_CHCTL0ҬCHxCAPFLT̃̔  

῀Ḥ Ḥ ̆ CHxCAPFLTȂ 

ԋ ̔ ̂TIMERx_CHCTL2ҬCHxP̃̔ 

CHxP ҉ Ҋ Ȃ 

҈ ̔ ̂TIMERx_CHCTL0ҬCHxMS̔̃ 

ѿ CHxMS ῀ ̆ Ḡ ῀ ̂CHxMS!=0x0̃̆ ғ

TIMERx_CHxCVҌ Ῥ ΏȂ 

̔Ҭ ᶏ ̂TIMERx_DMAINTENҬCHxIE  CHxDEÑ̔  

ᶏ Ҭ ̆ ץ Ҭ DMA Ȃ 

ԓ ̔ ᶏ ̂TIMERx_CHCTL2ҬCHxEÑȂ 

̔ ῀Ḥ T̆IMERx_CHxCV ╠ ṿ C̆HxIFҹ 1Ȃ

CHxIFβ ҹ 1̆ ↕ CHxOFβ 1Ȃ TIMERx_DMAINTENҬ CHxIE

CHxDEN ̆ Ҭ DMA ᴪ ₮Ȃ 
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֟ ̔ ᴆ CHxGβ̆ᴪ ֟ Ҭ DMA Ȃ 

῀ ⱳ Ӟ TIMERx_CHx҉Ḥ ‖ Ȃᶛ ̆ѿҩ PWM

⌠CI0Ȃ TIMERx_CHCTL0ҬCH0MSҹ2ôb01̆ 0 Ḥ ҹ

CI0 ҉ Ȃ TIMERx_CHCTL0ҬCH1MSҹ2ôb10̆ 1

Ḥ ҹ CI0 Ҋ Ȃ ҹ ᵝ ̆ 0 ҉ ᵝȂ

TIMERX_CH0CV PWM ṿ T̆IMERx_CH1CV PWM ṿȂ 

Â ₮ ⱳ  

15-42. ₮ ̂x=0,1,2,3̃ 

₮

CHxCV

Counter

₮
₮ └

CHxCOMCTL

₮ᶏ

CHxP

CHxE

OxCPRE 

CHx_O

CNT>CHxC

V

CNT=CHxCV

CNT<CHxC

V

 

15-42. ₮ ̂x=0,1,2,3̃ ₮ԅ ₮ Ȃ ₮Ḥ CHx_O

ҍOxCPREḤ ̂ ₮‰ Ḥ ̃ ῏ Ҋ̔OxCPREḤ ̆

CHx_O₮ ’ҍOxCPREḤ C̆HxPβ CHxEβ ῏̂ ΐᵣ ’ TIMERx_CHCTL2

Ҭ Ȃ̃ᶛ ̆ CHxP=0̂CHx_O ̆ҍOxCPRE₮ ȁ̃

CHxE=1̂CHx_O₮ᶏ ̃ ̔ 

    OxCPRE₮ ̂ ̃ ̆↕CHx_O₮ ̂ ̃ ̕ 

    OxCPRE₮ ̂ᵞ̃ ̆↕CHx_O₮ ̂ᵞ̃ Ȃ 

₮ ⱳ ̆TIMERx֟ץ ‖̆ῒᵝ ̆ ̆

Ȃ ѿҩ ₮ 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 ̕ 
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CHxENᶏ ₮Ȃ 

҈ ̔ CHxIE/CxCDEᵝ Ҭ /DMA ᶏ Ȃ 

̔ TIMERx_CAR TIMERx_CHxCV ₮ ̔ 

CHxVAL ץ ᵰ Ȃ 

ԓ ̔ CENβ ᶏ Ȃ 

15-43. ҈ ₮ ԅ҈ ₮ ̔ / /ᵞ C̆AR=0x63̆

CHxVAL=0x3Ȃ 

15-43. ҈ ₮  

 

 

CEN

CNT_REG 00 01 02 03 04 05 ŀ. 62 63

Overflow

match toggle

CNT_CLK

OxCPRE

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

match set

match clear

OxCPRE

OxCPRE

 

₮ PWMⱳ  

PWM ₮ Ҋ̂PWM 0 CHxCOMCTLҹ 3ôb110̆PWM 1

CHxCOMCTLҹ 3ôb111̃̆ TIMERx_CAR TIMERx_CHxCVṿ̆

₮PWM Ȃ 

̆ ױ ҹң№ץ PWM ̔EAPWM̂ PWM̃ CAPWM̂Ҭ

PWM̃Ȃ 

EAPWM TIMERx_CARṿ‗ ̆ TIMERx_CHxCVṿ‗ Ȃ

15-44. EAPWM ԅEAPWM ₮ Ҭ Ȃ 

CAPWM ̂2*TIMERx_CARṿ̃‗ ̆ ̂2*TIMERx_CHxCV

ṿ̃‗ Ȃ 15-45. CAPWM ԅCAPWM ₮ Ҭ Ȃ 
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҉ Ҭ̆PWM 0Ҋ̂CHxCOMCTL=3ôb110̃̆ TIMERx_CHxCV

ṿ ԍTIMERx_CAR ṿ̆ ₮ѿ ҹ ̕ PWM 1Ҋ

̂CHxCOMCTL=3ôb111̃̆ TIMERx_CHxCVṿ ԍTIMERx_CAR ṿ̆

₮ѿ ҹ Ȃ 

15-44. EAPWM  

0

CHxVAL

CAR

PWM  MODE0

PWM  MODE1

Cx OUT

Cx OUT

Interrupt signal

CHxIF

 

15-45. 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  

15-42. ₮ ̂x=0,1,2,3̃ ̆ TIMERxԍ ₮ Ҋ̆

₮Ḥ ӊ╠ᴪ֟ ѿҩҬ Ḥ OxCPREḤ ̂ x ₮‰ Ḥ Ȃ̃

CHxCOMCTLᵝ ץ ӈOxCPREḤ Ȃ TIMERxԍ ₮ Ҋ̆
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CHxCOMCTLᵝ ץ ӈOxCPREḤ ̂ x ₮‰ Ḥ ̃ ȂOxCPREḤ

₮ⱳ ̆ ̆ CHxCOMCTL=0x00ץḠ ̕ CHxCOMCTL=0x01

ץ OxCPREḤ ҹ ̕ CHxCOMCTL=0x02ץ OxCPREḤ ҹᵞ

̕ CHxCOMCTL=0x03̆ ṿ TIMERx_CHxCVṿ ̆ ץ

₮Ḥ Ȃ 

PWM 0 PWM 1 OxCPRE ѿ ₮ ̆ CHxCOMCTLᵝ ҹ0x06

0x07ץ PWM 0/PWM 1Ȃ ֓ Ҭ̆ ṿ TIMERx_CHxCV

ṿ ῏ ץ ŎxCPREḤ ῒ Ȃΐᵣ ̆ ᵝȂ 

CHxCOMCTL=0x040x05ץ OxCPREḤ └ ₮ⱳ Ȃ ₮ Ḥ

ᴆ ҹ ̆ Ҍᶭ ԍTIMERx_CHxCVṿ ṿӊ

Ȃ 

CHxCOMCEN=1̆ ETI Ḥ ֟ ETIFPḤ ҹ ̆OxCPRE

└ҹᵞ Ȃ Ҋѿ Ԋᴆ⌠ ̆OxCPREḤ ᴪ ⌠ Ȃ 

֜  

֜ Ȃ 

ᴰ ⱳ  

ᴰ ⱳ Ȃ 

Һ-׆  

TIMERx Ҋ ̆ ᵝ ̆ Ả Ԋᴆ ̆ ץ

SYSCFG_TIMERxCFGҬ TSCFGy[3:0]̂y=3,4,5̃ ֓ Ȃ 

׆ .15-5 ᶛ̂ L0̃  

    №  

↓ҽ 

TSCFGy[3:0] 

y=3̂ ᵝ ̃ 

y=4̂ Ả ̃ 

y=5̂Ԋᴆ ̃ 

TSCFGy[3:0] 

0001̔ITI0 

0010̔ITI1 

0011̔ITI2 

0100̔ITI3 

0101̔CI0F_ED 

0110̔CI0FE0 

0111̔CI1FE1 

1000̔ETIFP 

CI0FE0

CI1FE1̆ CHxP

 

ETIF̆

ETP  

ҹITIx̆

№ Ҍ Ȃ 

ҹCIx̆

CHxCAPFLT

̆ № Ҍ

Ȃ 

ҹETIFP̆

№

Ȃ 

ᶛ1 

ᵝ  

῀҉ ⌠

̆

Ȃ 

TSCFG3[3:0] = 4ôb 

0001ITI0ҹ

Ȃ 

ITI0̆

Ҍ Ȃ 

ITI0̆

№ Ҍ Ȃ 
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    №  

15-46. 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 

TSCFG4[3:0] = 4ôb 

0110 

CI0FE0ҹ Ȃ 

TI0S=0̂ ̃

[CH0P=0] CI0FE0Ҍ

Ȃ ҉

 Ȃ 

ҩᶛ Ҭ

Ȃ 

15-47. Ả  

  

 

TIMER_CK

CEN

CNT_REG 94 95 96 97 98

CI0

TRGIF

CI0FE0

99

 

ᶛ3 

Ԋᴆ  

῀ ҉

Ȃ 

TSCFG5[3:0] = 4ôb 

1000 

ETIFPҹ Ȃ 

ETP = 0̆ETI Ҍ

Ȃ 

ETPSC = 1̆ETI 2

№ Ȃ 

ETFC = 0̆ETI 

Ȃ 
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    №  

15-48. Ԋᴆ  

  
TIMER_CK

CNT_REG 94 95 96 97

ETI

TRGIF

ETIFP

 

‖  

TIMERx_CTL0SPMβ 1̆ ᶏ ‖ Ȃ SPM 1̆ Ҋ

Ԋᴆ⌠ Ả Ȃҹԅ ⌠ ‖ ̆ ץ CHxCOMCTLTIMERx

ҹPWM Ȃ 

ѿ ‖ Ҋ̆ TIMERx_CTL0 ᶏ ᵝ

CEN=1ᶏ Ȃ Ḥ ᴆΏCEN=1 ֟ץ ѿҩ ‖̆ CENβ ѿ

Ḡ ҹ1 ⌠ Ԋᴆ CENβ ᴆΏ0Ȃ CENβ ᴆ 0̆ Ả

ᵬ̆ ṿ Ḡ Ȃ 

‖ Ҋ̆ ᴪ CENβ 1̆ ᶏ Ȃ ̆ ṿ

TIMERx_CHxCVṿ ᶭ ѿ֓ Ȃҹԅ ⁞ ̆

ץ TIMERx_CHCTL0/1CHxCOMFENᵝ 1Ȃ ‖ Ҋ̆ ҉ ֟

ӊ ŎxCPREḤ └ ҹҍ ̆p Ҍ

Ȃ ₮ ҹPWM 0 PWM 1 CHxCOMFENᵝ ̆

ԍ Ḥ Ȃ 

15-49. ‖ ̆TIMERx_CHxCV = 4 TIMERx_CAR=99ԅѿҩᶛ Ȃ 

15-49. ‖ ̆TIMERx_CHxCV = 4 TIMERx_CAR=99 

 

 

TIMER_CK
(PSC_CLK)

CEN

CNT_REG 0 1 2 3 4 5 ŀ. 98 99 00

OxCPRE

CI3

Under SPM, counter stop
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ԑ  

̂TIMERx,x=0Ȃ̃ 

DMA  

DMA DMA Ȃ ңҩ DMA ῏

T̔IMERx_DMACFGTIMERx_DMATBȂ ᶏ DMA ᵝ ѿ̆֓ῤ

Ҭ Ԋᴆ ֟ץ DMA Ȃ Ҭ Ԋᴆ ̆TIMERxᴪ DMA ȂDMA

M2P̂ᴰ ҹ׆ῤ ⌠ ̃ ̆PADDR̂ ̃ҹTIMERx_DMATB

̆DMA ᴪ TIMERx_DMATBȂ ҉̆TIMERx_DMATB ѿ

ҩ ‖̆ ᴪ TIMERx_DMATB⌠ѿҩῤ ̆ ҩῤ

TIMERx_DMACFGҬ DMATA Ȃ TIMERx_DMACFGDMATC

ᵝ ṿҹ 0̆ 1 ᴰ ̆ 1ҩDMA ץ Ȃ TIMERx_DMACFG

DMATCβ ṿҌҹ 1̆ ᶛ ῒṿҹ 3̆ 4 ᴰ ̆ Ῥ 3

DMA Ȃ 3 Ҋ D̆MA TIMERx_DMATB ᴪ ⌠

DMATA+0x4̆DMATA+0x8̆DMATA+0xC Ȃ ӊ̆ ѿ DMAῤ Ҭ ̆

ᴪ ̂DMATC+1̃ Ȃ 

Ῥ 1 DMA Ԋᴆ̆TIMERxᴪ ҉ Ȃ 

 

RISCVῤ Ả D̆BG_CTL0 Ҭ TIMERx_HOLDβ 1̆ Ả

Ȃ 
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15.2.5. TIMERx ̂x=1̆2̃  

TIMER1 ̔0x4000 0000 

TIMER2 ̔0x4000 0400 

└ 0̂TIMERx_CTL0̃ 

Ẓ ̔0x00  

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

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

 rw rw rw rw rw rw rw rw 

 

ᵝ/β     

31:10 Ḡ  Ḡ ᵝṿȂ 

9:8 CKDIV[1:0] №  

ᴆ CKDIV̆ ̂CK_TIMERҍ̃

̂DTS̃ӊ № Ȃ 

00̔fDTS=fCK_TIMER 

01̔fDTS= fCK_TIMER /2 

10̔fDTS= fCK_TIMER /4 

11̔Ḡ  

7 ARSE ꜚ ᶏ   

0̔ TIMERx_CAR  

1̔ ᶏ TIMERx_CAR  

6:5 CAM[1:0]  

00̔ Ҭ ̂ Ȃ̃ DIRβ ԅ   

01̔Ҭ Ҋ 1 Ȃ Ҭ ̆ ₮

̂TIMERx_CHCTL0ҬCHxMS=00̃̆ Ҋ ̆CHxFβ 1 

10̔Ҭ ҉ 1 Ȃ Ҭ ̆ ₮

̂TIMERx_CHCTL0ҬCHxMS=00̃̆ ҉ ̆CHxFβ 1 

11̔Ҭ ҉Ҋ 1 Ȃ Ҭ ̆ ₮

̂TIMERx_CHCTL0ҬCHxMS=00̃̆ ҉ Ҋ C̆HxFβ ᴪ

1 

ᶏ ץ ̆ ᵝҌ ℗0x00׆ ⌠ 0x00 

4 DIR  

0̔ ҉  
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1̔ Ҋ  

ҹҬ ̆ ᵝ Ȃ 

3 SPM ‖  

0̔ ‖ Ȃ Ԋᴆ ̆  

1̔ ‖ ᶏ Ȃ Ҋѿ Ԋᴆ ̆ Ả  

2 UPS  

ᴆ ᵝ̆ Ԋᴆ . 

0̔ ҊԊᴆץ ᴪ֟ Ҭ DMA ̔ 

UPGβ 1  

₮/Ҋ   

ᵝ ֟   

1̔ Ҋ↓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 

└ 1̂TIMERx_CTL1̃ 

Ẓ ̔0x04  

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  TI0S MMC[2:0] DMAS Ḡ . 

 rw rw rw  

 

ᵝ/β    
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31:8 Ḡ  Ḡ ᵝṿȂ 

7 TI0S 0 ῀   

0̔ TIMERx_CH0 ᵬҹ 0 ῀ 

1̔ TIMERx_CH0, CH1CH2 ᵬҹ 0 ῀ 

6:4 MMC[2:0] Һ └ 

֓ᵝ └TRGOḤ ̆TRGOḤ Һ ׆ ԍ ⱳ   

000̔ ֟ ѿҩ ᵝԊᴆ ̆ ₮ѿҩTRGOḤ ̆ ᵝ ҹ̔ 

        Һ ֟ ѿҩ ᵝԊᴆ 

        TIMERx_SWEVGҬUPGβ 1 

001̔ ֟ ѿҩ ᶏ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ ᶏ ҹ̔ 

        CENβ 1 

        Ả Ҋ̆ ῀ 1 

010̔ ֟ ѿҩ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ UPDIS

UPSβ‗  

011̔ 0 ѿ ѿ ⱳ Һ̆ └ ֟ ѿҩTRGO‖ 

100̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ O0CPRE 

101̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ O1CPRE 

110̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ O2CPRE 

111̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ O3CPRE 

3 DMAS DMA  

0̔ / Ԋᴆ ̆ x DMA  . 

1̔ Ԋᴆ ̆ x DMA   

2:0 Ḡ  Ḡ ᵝṿȂ 

׆ ̂TIMERx_SMCFG̃ 

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 

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

rw rw rw rw rw  

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 ETP   

ᵝ ETIḤ Ȃ 
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0̔ETI ҉ Ȃ 

1̔ETIᵞ Ҋ Ȃ 

14 SMC1 SMC ѿ №ҹԅᶏ 1 

1̆ ETIFḤ ҉ ᴋ ꜚȂ 

0̔ 1 Ȃ 

1̔ 1ᶏ Ȃ 

׆ ҹ ᵝ ̆ Ả Ԋᴆ ̆ ׅ ץ ᵬ

1Ȃᵖ TSCFGy[3:0](y=3,4,5)Ҍ ҹ4ôb0111Ȃ 

0 1 ̆ ῀ ETIF  

̔ 0ᶏ SYSCFG_TIMERxCFG Ȃ 

13:12 ETPSC[1:0] №   

Ḥ ETI Ҍ TIMER_CK 1/4Ȃ ῀  

̆ ᶏץ № ᵞ ETIP Ȃ 

00̔ № Ȃ 

01̔2№ Ȃ 

10̔4№ Ȃ 

11̔8№ Ȃ 

11:8 ETFC[3:0] └  

Ḥ ץ ̆ ᵝ ӈԅ ⱬȂ 

ץ̔ fSAMP Ḥ ̆

Ȃ ⌠ ⱬ ̆↕ ҹ ѿҩ Ḥ Ȃ 

EXTFC[3:0]  fSAMP 

4ôb0000 Filter disabled. 

4ôb0001 2 

fCK_TIMER 4ôb0010 4 

4ôb0011 8 

4ôb0100 6 
fDTS_CK/2 

4ôb0101 8 

4ôb0110 6 
fDTS_CK/4 

4ôb0111 8 

4ôb1000 6 
fDTS_CK/8 

4ôb1001 8 

4ôb1010 5 

fDTS_CK/16 4ôb1011 6 

4ôb1100 8 

4ôb1101 5 

fDTS_CK/32 4ôb1110 6 

4ôb1111 8 
 

7 MSM Һ-׆   

ᵝ Ȃ TRIGI TRGŎ

ѿ ̆TRGO Ạ ꜚԊᴆȂ 
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0̔Һ׆ Ȃ 

1̔Һ׆ ᶏ Ȃ 

6:0 Ḡ  Ḡ ᵝṿȂ 

DMA Ҭ ᶏ ̂TIMERx_DMAINTEÑ 

Ẓ ̔0x0C  

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

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

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

 

ᵝ/β     

31:15 Ḡ  Ḡ ᵝṿȂ. 

14 TRGDEN DMA ᶏ  

0̔ DMA  

1̔ ᶏ DMA  

13 Ḡ  Ḡ ᵝṿȂ. 

12 CH3DEN 3 /  DMA ᶏ  

0̔ 3 / DMA  

1̔ ᶏ 3 / DMA  

11 CH2DEN 2 /  DMA ᶏ  

0̔ 2 / DMA  

1̔ ᶏ 2 / DMA  

10 CH1DEN 1 /  DMA ᶏ  

0̔ 1 / DMA  

1̔ ᶏ 1 / DMA  

9 CH0DEN 0 /  DMA ᶏ  

0̔ 0 / DMA  

1̔ ᶏ 0 / DMA  

8 UPDEN DMA ᶏ  

0̔ DMA  

1̔ ᶏ DMA  

7 Ḡ  Ḡ ᵝṿȂ. 
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6 TRGIE Ҭ ᶏ  

0̔ Ҭ  

1̔ ᶏ Ҭ  

5 Ḡ  Ḡ ᵝṿȂ. 

4 CH3IE 3 / Ҭ ᶏ  

0̔ 3Ҭ  

1̔ ᶏ 3Ҭ  

3 CH2IE 2 / Ҭ ᶏ  

0̔ 2Ҭ  

1̔ ᶏ 2Ҭ  

2 CH1IE 1 / Ҭ ᶏ  

0̔ 1Ҭ  

1̔ ᶏ 1Ҭ  

1 CH0IE 0 / Ҭ ᶏ  

0̔ 0Ҭ  

1̔ ᶏ 0Ҭ  

0 UPIE Ҭ ᶏ  

0̔ Ҭ  

1̔ ᶏ Ҭ  

Ҭ ̂TIMERx_INTF̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

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

 rc_w0 rc_w0 rc_w0 rc_w0 .  rc_w0  rc_w0 rc_w0 rc_w0 rc_w0 rc_w0 

 

ᵝ/β     

31:13 Ḡ  Ḡ ᵝṿȂ 

12 CH3OF 3 ₮  

CH0OF  

11 CH2OF 2 ₮  

CH0OF  
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10 CH1OF 1 ₮  

CH0OF  

9 CH0OF 1 ₮  

0 ҹ ῀ ̆ CH0IFᵝ 1 ̆ ԊᴆῬ

̆ ᵝ ץ ᴆ 1Ȃ ᵝ ᴆ 0. 

0̔ ₮Ҭ  

1̔ ԅ ₮Ҭ  

8:7 Ḡ  Ḡ ᵝṿȂ. 

6 TRGIF Ҭ  

Ԋᴆ ̆ ᴪ 1̆ ᵝ ᴆ 0Ȃ Ả ᶏ ̆ ῀

ᴋ ֟ץ ԊᴆȂ ↕ ῒ̆ ֽ̆ ῀ ⌠

̆֟ ԊᴆȂ 

0̔ Ԋᴆ֟  

1̔ Ҭ ֟  

5 Ḡ  Ḡ ᵝṿȂ. 

4 CH3IF 3 / Ҭ  

CH0IF 

3 CH2IF 2 / Ҭ  

CH0IF 

2 CH1IF 1 / Ҭ  

CH0IF 

1 CH0IF 0 / Ҭ  

ᴆ 1 ᴆ 0Ȃ 0 ῀ Ҋ ̆ Ԋᴆ ᵝ

1̕ 0 ₮ Ҋ ̆ ᵝ ѿҩ Ԋᴆ 1Ȃ 

0 ῀ Ҋ ̆ TIMERx_CH0CVᴪ Ȃ 

0̔ 0Ҭ  

1̔ 0Ҭ  

0 UPIF Ҭ  

ᵝ ᴋᵥ Ԋᴆ ᴆ 1̆ ᴆ 0Ȃ 

0̔ Ҭ  

1̔ Ҭ  

ᴆԊᴆ֟ ̂TIMERx_SWEVG̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

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

Ḡ  TRGG Ḡ . CH3G CH2G CH1G CH0G UPG 

 w  w w w w w 

 

ᵝ/β     

31:7 Ḡ  Ḡ ᵝṿȂ. 

6 TRGG Ԋᴆ֟  

ᵝ ᴆ 1̆ ᴆ ꜚ 0. ᵝ 1̆ TIMERx_INTFTRGIF

ᵝ 1̆ Ҭ DMĂ↕֟ Ҭ DMAD Ȃ 

0̔ Ԋᴆ֟  

1̔ ֟ Ԋᴆ 

5 Ḡ  Ḡ ᵝṿȂ. 

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  

1̆ CH0IFᵝ 1̆ Ҭ DMĂ↕ ₮ Ҭ DMA

 

Ȃ ̆ 0 ҹ ῀ ̆ ╠ṿ TIMERx_CH0CV 

̆ CH0IFᵝ ҹ 1̆ ↕CH0OF ᵝ 1Ȃ 

0̔ Ҍ֟ 0 Ԋᴆ 

1̔ 0 Ԋᴆ 

0 UPG Ԋᴆ֟  

ᵝ ᴆ 1̆ ᴆ ꜚ 0Ȃ ᵝ 1̆ ԅҬ ҉

̆ 0Ȃ ↕̂ Ҋ ̃ ῀ ꜚ ṿ̆ №

 

Ȃ 

0̔ Ԋᴆ֟  

1̔ ֟ Ԋᴆ 

└ 0̂TIMERx_CHCTL0̃ 

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 

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 ᵝṿȂ 

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 0̃ ֓ᵝ  ΏȂץ

00̔ 1 ҹ ₮ 

01̔ 1 ҹ ῀̆IS1 CI1FE1҉ 

10̔ 1 ҹ ῀̆IS1 CI0FE1҉ 

11̔ 1 ҹ ῀̆IS1 ITS҉ 

̔ CH1MS[1:0]=11̆ TSCFG7[3:0]ᵝ ̂ ᵝ ԍ

SYSCFG_TIMERxCFĜx=1̆2̃ ̃ ῤ ῀Ȃ 

7 CH0COMCEN 0 ₮ 0ᶏ  

ᵝ 1̆ ⌠ETIFP͂ ̆O0CPRE Ḥ 0 

0̔ 0 ₮  

1̔ ᶏ 0 ₮  

6:4 CH0COMCTL[2:0] 0 ₮   

ᵝ ӈԅ ₮‰ Ḥ O0CPRE ₮ ̆ O0CPRE‗ ԅCH0_Oȁ

CH0_ONṿȂ ̆O0CPRE ̆ CH0_OȁCH0_ON

‗ԍCH0PȁCH0NPβȂ 

000̔ Ȃ ₮ TIMERx_CH0CVҍ TIMERx_CNT

O0CPREҌ ᵬ  

001̔ ҹ Ȃ ṿҍ / ṿ TIMERx_CH0CV

̆ └O0CPREҹ Ȃ 
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010̔ ҹᵞȂ ṿҍ / ṿ TIMERx_CH0CV

̆ └O0CPREҹᵞȂ 

011̔ Ȃ ṿҍ / ṿ TIMERx_CH0CV̆

└O0CPRE Ȃ 

100̔ └ҹᵞȂ └O0CPREҹᵞ  

101̔ └ҹ Ȃ └O0CPREҹ  

110̔PWM 0Ȃ ҉ ѿ̆ ṿ ԍTIMERx_CH0CVŎ0CPRE

ҹ ̆ ↕ҹᵞ Ȃ Ҋ ѿ̆ ṿ ԍTIMERx_CH0CV̆

O0CPRE ҹᵞ ̆ ↕ҹ Ȃ 

111̔PWM 1Ȃ ҉ ѿ̆ ṿ ԍTIMERx_CH0CVŎ0CPRE

ҹᵞ ̆ ↕ҹ Ȃ Ҋ ѿ̆ ṿ ԍTIMERx_CH0CV̆

O0CPREҹ ̆ ↕ҹᵞ Ȃ 

PWM Ҋ̆ ₮ ׆ ҹPWM

̆O0CPRE Ȃ 

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

Ȃ 

3 CH0COMSEN 0 ₮ ᶏ  

ᵝ 1̆ TIMERx_CH0CV ᶏ ̆  

Ԋᴆ ᴪ Ȃ  

0̔ 0 ₮/  

1̔ ᶏ 0 ₮/  

ֽ ‖ Ҋ̂SPM =1̃̆ ץ ’Ҋᶏ PWM  

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

2 CH0COMFEN 0 ₮ ᶏ  

ᵝҹ1 ̆ ҹPWM0 PWM1 ̆ᴪⱴ /  

₮ ῀Ԋᴆ Ȃ ₮ ῀Ḥ ᵬҹѿҩ 

̆CH0_O ҹ ҍ ῏Ȃ 

0̔ 0 ₮ ⱳ .  

1̔ ᶏ 0 ₮ ⱳ Ȃ 

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

֓ᵝ ӈԅ ᵬ ῀Ḥ Ȃ ῏

̂TIMERx_CHCTL2CH0ENβ 0̃ ֓ᵝ ΏȂ 

00̔ 0 ҹ ₮ 

01̔ 0 ҹ ῀̆IS0 CI0FE0҉ 

10̔ 0 ҹ ῀̆IS0 CI1FE0҉ 

11̔ 0 ҹ ῀̆IS0 ITS҉ 

̔ CH0MS[1:0]=11̆ TSCFG7[3:0]ᵝ ̂ ᵝ ԍ

SYSCFG_TIMERxCFĜx=1̆2̃ ̃ ῤ ῀Ȃ 

῀ ̔ 

ᵝ/β    
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31:16 Ḡ  Ḡ ᵝṿȂ 

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 CI0͂ Ḥ ̆ Ḥ

Ȃ ⌠ ᵝ ̆ ҹ Ȃ 

Ҋ̔  

CH0CAPFLT [3:0]  fSAMP 

4ôb0000  

4ôb0001 2 

fCK_TIMER 4ôb0010 4 

4ôb0011 8 

4ôb0100 6 
fDTS/2 

4ôb0101 8 

4ôb0110 6 
fDTS/4 

4ôb0111 8 

4ôb1000 6 
fDTS/8 

4ôb1001 8 

4ôb1010 5 

fDTS/16 4ôb1011 6 

4ôb1100 8 

4ôb1101 5 

fDTS/32 4ôb1110 6 

4ôb1111 8 
 

3:2 CH0CAPPSC[1:0] 0 ῀ №  

2β ӈԅ 0 ῀ № Ȃ TIMERx_CHCTL2Ҭ  

CH0EN =0̆↕ № ᵝȂ 

00̔ № ̆ ῀ ҉ ⌠ ѿҩ ѿ  

01̔ 2ҩԊᴆ ѿ  

10̔ 4ҩԊᴆ ѿ  

11̔ 8ҩԊᴆ ѿ  

1:0 CH0MS[1:0] 0  

ҍ ₮  
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└ 1̂TIMERx_CHCTL1̃ 

Ẓ ̔0x1C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

CH3COM

CEN 
CH3COMCTL[2:0] 

CH3COM

SEN 

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 ᵝṿȂ 

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 0̃ ֓ᵝ  ΏȂץ

00̔ 3 ҹ ₮ 

01̔ 3 ҹ ῀̆IS3 CI3FE3҉ 

10̔ 3 ҹ ῀̆IS3 CI2FE3҉ 

11̔ 3 ҹ ῀̆IS3 ITS҉ 

̔ CH3MS[1:0]=11̆ TSCFG7[3:0]ᵝ ̂ ᵝ ԍ

SYSCFG_TIMERxCFĜx=1̆2̃ ̃ ῤ ῀Ȃ 

7 CH2COMCEN 2 ₮ 0ᶏ  

ᵝ 1̆ ⌠ETIFP͂ ̆O2CPRE Ḥ 0 

0̔ ᶏ 2 ₮  

1̔ 2 ₮  

6:4 CH2COMCTL[2:0] 2 ₮  

ᵝ ӈԅ ₮‰ Ḥ O2CPRE ₮ ̆ O2CPRE‗ ԅCH2_Oȁ

CH2_ONṿȂ ̆O2CPRE ̆ CH2_OȁCH2_ON
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‗ԍCH2PȁCH2NPβȂ 

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_CH2CV̆

└O2CPRE Ȃ 

100̔ └ҹᵞȂ └O2CPREҹᵞ  

101̔ └ҹ Ȃ └O2CPREҹ  

110̔PWM 0Ȃ ҉ ѿ̆ ṿ ԍTIMERx_CH2CVŎ2CPRE

ҹ ̆ ↕ҹᵞ Ȃ Ҋ ѿ̆ ṿ ԍTIMERx_CH2CV̆

O2CPRE ҹᵞ ̆ ↕ҹ Ȃ 

111̔PWM 1Ȃ ҉ ѿ̆ ṿ ԍTIMERx_CH2CVŎ2CPRE

ҹᵞ ̆ ↕ҹ Ȃ Ҋ ѿ̆ ṿ ԍTIMERx_CH2CV̆

O2CPREҹ ̆ ↕ҹᵞ Ȃ 

PWM Ҋ̆ ₮ ׆ ҹPWM

̆O2CPRE Ȃ 

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

Ȃ 

3 CH2COMSEN 2 ₮ ᶏ  

ᵝ 1̆ TIMERx_CH2CV ᶏ ̆

Ԋᴆ ᴪ Ȃ 

0̔ 2 ₮/  

1̔ ᶏ 2 ₮/  

ֽ ‖ Ҋ̂SPM =1̃̆ ץ ’Ҋᶏ PWM  

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

2 CH2COMFEN 2 ₮ ᶏ  

ᵝҹ1 ̆ ҹPWM0 PWM1 ̆ᴪⱴ /

₮ ῀Ԋᴆ Ȃ ₮ ῀Ḥ ᵬҹѿҩ ̆

CH2_O ҹ ҍ ῏Ȃ 

0̔ 2 ₮ ⱳ Ȃ 

1̔ ᶏ 2 ₮ ⱳ Ȃ 

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

֓ᵝ ӈԅ ᵬ ῀Ḥ Ȃ ῏

̂TIMERx_CHCTL2CH2ENβ 0̃ ֓ᵝ ΏȂ 

00̔ 2 ҹ ₮ 

01̔ 2 ҹ ῀̆IS2 CI2FE2҉ 

10̔ 2 ҹ ῀̆IS2 CI3FE2҉ 

11̔ 2 ҹ ῀̆IS2 ITS҉. 

̔ CH2MS[1:0]=11̆ TSCFG7[3:0]ᵝ ̂ ᵝ ԍ
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SYSCFG_TIMERxCFĜx=1̆2̃ ̃ ῤ ῀Ȃ 

῀ ̔ 

ᵝ/β    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:12 CH3CAPFLT[3:0] 3 ῀ └ 

CH0CAPFLT 

11:10 CH3CAPPSC[1:0] 3 ῀ №  

CH0CAPPSC 

9:8 CH3MS[1:0] 3  

ҍ ₮  

7:4 CH2CAPFLT[3:0] 2 ῀ └ 

CI2 ͂Ḥ ץ ̆ ᵝ Ȃ 

̔ fSAMP CI2͂ Ḥ ̆ Ḥ

Ȃ ⌠ ᵝ ̆ ҹ Ȃ 

Ҋ̔ 

CH2CAPFLT [3:0]  fSAMP 

4ôb0000  

4ôb0001 2 

fCK_TIMER 4ôb0010 4 

4ôb0011 8 

4ôb0100 6 
fDTS/2 

4ôb0101 8 

4ôb0110 6 
fDTS/4 

4ôb0111 8 

4ôb1000 6 
fDTS/8 

4ôb1001 8 

4ôb1010 5 

fDTS/16 4ôb1011 6 

4ôb1100 8 

4ôb1101 5 

fDTS/32 4ôb1110 6 

4ôb1111 8 
 

3:2 CH2CAPPSC[1:0] 2 ῀ №  

2β ӈԅ 2 ῀ № Ȃ TIMERx_CHCTL2Ҭ CH2EN 

=0 ̆↕ № ᵝȂ 

00̔ № ̆ ῀ ҉ ⌠ ѿҩ ѿ  

01̔ 2ҩԊᴆ ѿ  

10̔ 4ҩԊᴆ ѿ  

11̔ 8ҩԊᴆ ѿ  



                                                            GD32VW55xΎ 

345 
 

1:0 CH2MS[1:0] 2  

ҍ ₮  

└ 2̂TIMERx_CHCTL2̃ 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

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

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

 

ᵝ/β     

31:16 Ḡ  Ḡ ᵝṿȂ 

15 CH3NP 3ԑ ₮  

CH0NP  

14 Ḡ  Ḡ ᵝṿȂ 

13 CH3P 3  

CH0P  

12 CH3EN 3ᶏ  

CH0EN  

11 CH2NP 2ԑ ₮  

CH0NP  

10 Ḡ  Ḡ ᵝṿȂ 

9 CH2P 2  

CH0P  

8 CH2EN 2ᶏ  

CH0EN  

7 CH1NP 1ԑ ₮  

CH0NP  

6 Ḡ  Ḡ ᵝṿȂ 

5 CH1P 1  

CH0P  

4 CH1EN 1ᶏ  
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CH0EN  

3 CH0NP 0ԑ ₮  

0 ҹ ₮ ̆ ᵝḠ 0Ȃ 

0 ҹ ῀ ̆ ᵝ CH0P ᶏ ̆ᵬҹ ῀Ḥ CI0

└Ḥ Ȃ 

TIMERx_CCHP PROT [1:0]=1110 ᵝҌ Ȃ 

2 Ḡ  Ḡ ᵝṿȂ 

1 CH0P 0  

0 ҹ ₮ ̆ ᵝ ӈԅ ₮Ḥ Ȃ 

0̔ 0 ҹ  

1̔ 0γ ҹ  

0 ҹ ῀ ̆ ᵝ ӈԅCI0Ḥ  

[CH0NP, CH0P] CI0FE0CI1FE0  

[CH0NP==0, CH0P==0]̔ CIxFE0҉ ᵬҹ ׆ Ҋ Ḥ 

̆ ғCIxFE0Ҍᴪ Ȃ 

[CH0NP==0, CH0P==1]̔ CIxFE0Ҋ ᵬҹ ׆ Ҋ Ḥ 

̆ ғCIxFE0ᴪ Ȃ 

[CH0NP==1, CH0P==0]̔Ḡ Ȃ 

[CH0NP==1, CH0P==1]̔ CIxFE0҉ Ҋ ᵬҹ ׆ Ҋ  

Ḥ ̆ ғCIxFE0Ҍᴪ Ȃ 

TIMERx_CCHP PROT [1:0]=1110 ᵝҌ Ȃ 

0 CH0EN 0 / ᶏ  

0 ҹ ₮ ̆ ᵝ 1ᶏ CH0_OḤ Ȃ 0 ҹ

῀ ̆ ᵝ 1ᶏ 0҉ ԊᴆȂ 

0̔ 0 

1̔ ᶏ 0 

̂TIMERx_CNT̃̂x=1,2̃ 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

CNT[31:16] 

rw 

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

CNT[15:0] 

rw 

 

ᵝ/ᵝ     
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31:0 CNT[31:0] ֓ᵝ ╠ ṿȂΏ ᵬ ṿȂ 

№ ̂TIMERx_PSC̃ 

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 

PSC[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 PSC[15:0] № ṿ 

ԍ TIMER_CK ץ̂ PSC+1̃̆ Ԋᴆ֟ P̆SC 

ṿ ῀⌠ Ȃ 

ꜚ ̂TIMERx_CAR̃̂x=1,2̃ 

Ẓ ̔0x2C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

CARL[31:16] 

rw 

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

CARL[15:0] 

rw 

 

ᵝ/ᵝ     

31:0 CARL[31:0] ꜚ ṿ 

֓ᵝ ӈԅ ꜚ ṿȂ 

0 / ṿ ̂TIMERx_CH0CṼ̂x=1,2̃ 

Ẓ ̔0x34 

ᵝṿ̔0x0000 0000 

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

CH0VAL[31:16] 

rw 

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

CH0VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:0 CH0VAL[31:0] 0 ṿ 

0 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

0 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

1 / ṿ ̂TIMERx_CH1CṼ̂x=1,2̃ 

Ẓ ̔0x38 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

CH1VAL[31:16] 

rw 

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

CH1VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:0 CH1VAL[31:0] 1 ṿ 

1 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

1 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

2 / ṿ ̂TIMERx_CH2CṼ̂x=1,2̃ 

Ẓ ̔0x3C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

CH2VAL[31:16] 

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

CH2VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:0 CH2VAL[31:0] 2 ṿ 

2 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

2 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

3 / ṿ ̂TIMERx_CH3CṼ̂x=1,2̃ 

Ẓ ̔0x40 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

CH3VAL[31:16] 

rw 

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

CH3VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:0 CH3VAL[31:0] 3 ṿ 

3 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

3 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

DMA ̂TIMERx_DMACFG̃ 

Ẓ ̔0x48 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  DMATC[4:0] Ḡ  DMATA [4:0] 

 rw  rw 
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ᵝ/β     

31:13 Ḡ  Ḡ ᵝṿȂ. 

12:8 DMATC [4:0] DMAD  

ᵝ ӈԅDMA ̂ Ώ̃TIMERx_DMATB n̆ n =̂DMATC 

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

7:5 Ḡ  Ḡ ᵝṿȂ 

4:0 DMATA [4:0] DMAD  

ᵝ ӈԅ DMA TIMERx_DMATB ѿҩ Ȃ

TIMERx_DMAѿ ̆ ᵝ Ȃ ԋ

TIMERx_DMATB̆ +0x4Ȃ 

DMA ‖ ̂TIMERx_DMATB̃̂x=1,2̃ 

Ẓ ̔0x4C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

DMATB[31:16] 

rw 

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

DMATB[15:0] 

rw 

 

ᵝ/ᵝ     

31:0 DMATB [31:0] DMA ‖ 

ҩ Ώ̆̂ +ᴰ *4̃ ῤ ᴪ  

ᴰ ᴆ ̆ ҹ 0⌠ DMATCȂ 

῀ ̂TIMERx_IRMP̃̂x=2̃ 

Ẓ ̔0x50 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  CI3_RMP[1:0] Ḡ  

 rw  
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ᵝ/β     

31:12 Ḡ  Ḡ ᵝṿȂ 

11:10 CI3_RMP[1:0] 3 ῀  

00̔ 3 ῀ ⌠GPIÔTIMER2_CH3̃ 

01̔ 3 ῀ ⌠IRC32K 

10̔ 3 ῀ ⌠LXTAL 

11̔ 3 ῀ ⌠CKOUT 

9:0 Ḡ  Ḡ ᵝṿȂ 

̂TIMERx_CFG̃ 

Ẓ ̔0xFC 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  CHVSEL Ḡ  

 rw  

 

ᵝ/β     

31:2 Ḡ  Ḡ ᵝṿȂ 

1 CHVSEL Ώ ᵝ 

ᵝ ᴆΏ1 0Ȃ 

1̔ Ώ῀ ṿҍ ╠ṿ ̆Ώ῀ ᵬ  

0̔  

0 Ḡ  Ḡ ᵝṿȂ 
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15.3. L4̂TIMERx,x=15,16̃ 

 ׃ .15.3.1

L4̂TIMER15/16̃ ̆ ῀ ₮ Ȃ ֟ץ PWM

Ḥ └ Ȃ L4 ѿҩ16β Ȃ 

L4 ̆ ץ ̆ῒ Ԋᴆ ץ ꜚῒז  

L4 ԅѿҩ ῀ ̆ └Ȃ 

15.3.2. 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 / Ԋᴆ Ҭ ԊᴆȂ 

15.3.3.  

15-50. L4 ᶫԅ L4ῤ Ȃ 
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15-50. L4  

῀
&

&
№

└

TIMERx_CHxCV

/Ҭ

Ҭ └

CK_TIMER

CH0_IN

CAR

Repeater 

₮

ȁPWM ῒז

Ҋ ₮Ḥ ̆ ∆
ȁԑҌ ȁ ᴆ

₮ȁ ῀ȁҬ ῀ȁ

₮ └
BKEN

BRKIN

CKM 

clock monitor

CH0_O

CH0_ON

DMA└

DMA REQ/ACK

TIMERx_CH0

TIMERx_UP

ŀŀ.

cap/cmt

req en/direct  req set 

№

PSC_CLK
TIMER_CK

Interrupt

break

update

 

15.3.4. ⱳ  

 

L4 ῤ CK_TIMER ꜚ. 

Â ῤ ̂ ⌠RCU CK_TIMER̃ 

L4 ѿҩ ̔ῤ Ȃ ꜚ № ῤ

CK_TIMERȂ CEN ᵝ̆CK_TIMER № ̂ № ṿ TIMERx_PSC

̃֟ PSC_CLKȂ 

ꜚ № TIMER_CKԍ ԍRCU CK_TIMER 
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15-51. ῤ № ҹ1 ̆  

 

 

CK_TIMER

CEN

PSC_CLK = TIMER_CK

CNT_REG

Reload Pulse

17 18 19 20 21 22

update event 
generate(UPG)

23 00 01 02 03 04 05 06 07

Update event (UPE)

 

№  

№ ץ ̂TIMER_CK̃ 1⌠ 65536ӊ ᴋ ṿ№ ̆№

PSC_CLKꜚ Ȃ№ № TIMERx_PSC└̆ ҩ └

‖ ̆ Ȃ № Ҋѿ Ԋᴆ⌠

Ȃ 

15-52. PSC ṿ0׆ ⌠2 ̆  

 

 

TIMER_CK

CEN

PSC_CLK

CNT_REG

Reload Pulse

Prescaler CNT

Prescaler 
shadow

94 95 96 97 98 99

0 2

0 2

0 1 2 0 1 2 0 1

PSC value

UPG

0 2

0 1 2
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҉  

̆ ҉ Ȃ 0׆ ҉ ⌠ ꜚⱴ ṿ̂

ӈ TIMERx_CARҬ̃̆ ѿ ⌠ ꜚⱴ ṿ ᴪ̆ 0׆ ҉ Ȃ

ԅ ̆ ̂TIMERx_CREP+1̃ ҉ ֟ Ԋᴆ̆ ↕ ҉

ᴪ֟ ԊᴆȂ ҉ Ҭ T̆IMERx_CTL0Ҭ └ᵝDIR

0Ȃ 

TIMERx_SWEVG UPGβ 1 Ԋᴆ ̆ ṿᴪ 0̆ ֟

ԊᴆȂ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ̂ ̆ ꜚ ̆ № ̃

Ȃ 

15-53. ҉ ̆PSC=0/215-54. ҉ ̆

TIMERx_CAR ṿ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99̆ Ҍ №

Ҋ ҹȂ 

15-53. ҉ ̆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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15-54. ҉ ̆ TIMERx_CAR ṿ 

 

Ԋᴆ̂ ҉ /Ҋ ̃  

N+1ҩ ӊ ֟ Ԋᴆ̆ ̆Nҹ

TIMERx_CREP CREPȂ ҉ Ҋ̆ ҉ ⁞Ȃ 

TIMERx_SWEVG UPGβ 1 ץ TIMERx_CREPҬCREPṿ

֟ ѿҩ ԊᴆȂ 

 

 

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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15-55. ҉ 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 ᾛ ѿҩ ̆ ̆ Ȃ ῀ ѿҩ ̆

ѿҩ ̆ ѿҩ № Ȃ ῀ ҉₮ ̆

TIMERx_CHxCVᴪ ╠ ṿ̆ CHxIFᵝ 1̆ CHxIE=1↕֟

Ҭ Ȃ 
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15-56. ῀  

CI0
D

№̂CH0VAL̃№

TIMER_CK

Q D Q D Q

CH0MS

CH0IF

CH0IE

TIMERx_CC_INT

ῒז Ҭ  

CH0CAPPSC

&

ԍ
CH0P&CH0NP

CI0FE0

҉ /Ҋ
CI0FED

IS0 

 

῀Ḥ CIx ԍTIMERx_CHxḤ Ȃ ῀Ḥ CIxᾢ TIMER_CKḤ ̆

̆֟ ѿҩ Ḥ Ȃ ̆ ץ ҉

Ҋ Ȃ CHxP ᶏ ҉ Ҋ Ȃ CHxMS̆ ץ ῒ

ז ῀Ḥ ῤ Ḥ ᵬҹ Ḥ Ȃ IC № ̆ᶏ ҩ ῀Ԋᴆ

֟ ѿҩ ԊᴆȂ Ԋᴆ ̆TIMERx_CHxCVỮ ṿȂ 

Ҋ̔ 

ѿ ̔ ̂TIMERx_CHCTL0ҬCHxCAPFLT̃̔  

῀Ḥ Ḥ ̆ CHxCAPFLTȂ 

ԋ ̔ ̂TIMERx_CHCTL2ҬCHxP/CHxNP̃̔  

CHxP/CHxNP҉ Ҋ Ȃ 

҈ ̔ ̂TIMERx_CHCTL0ҬCHxMS̔̃ 

ѿ CHxMS ῀ ̆ Ḡ ῀ ̂CHxMS!=0x0̃̆ ғ

TIMERx_CHxCVҌ Ῥ ΏȂ 

̔Ҭ ᶏ ̂TIMERx_DMAINTENҬCHxIECHxDEÑ̔  

ᶏ Ҭ ̆ ץ Ҭ DMA Ȃ 

ԓ ̔ ᶏ ̂TIMERx_CHCTL2ҬCHxEÑȂ 

̔ ῀Ḥ T̆IMERx_CHxCV ╠ ṿ C̆HxIFҹ 1Ȃ

CHxIFβ ҹ 1̆ ↕ CHxOFβ 1Ȃ TIMERx_DMAINTENҬ CHxIE

CHxDEN ̆∞ Ҭ DMA ₮Ȃ 

֟ ̔ ᴆ CHxGβ̆ᴪ ֟ Ҭ DMA Ȃ 
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῀ Ӟ TIMERx_CHx҉Ḥ ‖ Ȃᶛ ̆ѿҩ PWM

⌠CI0Ȃ TIMERx_CHCTL0 ҬCH0MSҹ2ôb01̆ 0 Ḥ ҹCI0̆

҉ ȂȂTIMERX_CH0CV PWM ṿȂ 

Â ₮ ⱳ  

15-57. ₮ ̂ ԑ ₮ ̆x=0̃ 

₮

CHxCV

Counter

₮
₮ └

CHxCOMCTL

CNT>CHxCV

CNT=CHxCV

CNT<CHxCV

₮ԑ Ḡ

└

Dead-Time

₮ᶏ

CHxP,CHxNP

CHxE,CHxNE

OxCPRE 

CHx_O

CHx_ON

 

15-57. ₮ ̂ ԑ ₮ ̆x=0̃ ₮ԅ ₮ Ȃ

₮Ḥ CHx_O/CHx_ONҍOxCPREḤ ̂ ₮‰ Ḥ ̃ ῏ Ҋ̔

OxCPREḤ ̆CHx_O/CHx_ON₮ ’ҍOxCPREḤ ̆CHxP/CHxNPᵝ

CHxE/CHxNEᵝ ῏̂ΐᵣ ’ TIMERx_CHCTL2Ҭ Ȃ̃ᶛ ̔ 

1̃ CHxP=0̂CHx_O ̆ҍOxCPRE₮ ȁ̃CHxE=1̂CHx_O

₮ᶏ ̃ ̔ 

    OxCPRE₮ ̂ ̃ ̆↕CHx_O₮ ̂ ̃ ̕ 

    OxCPRE₮ ̂ᵞ̃ ̆↕CHx_O₮ ̂ᵞ̃ Ȃ 

2̃ CHxNP=1̂CHx_ONγ ҍ̆OxCPRE₮ ȁ̃CHxNE=1̂CHx_ON

₮ᶏ ̃ ̔ 

    OxCPRE₮ ̂ ̃ ̆↕CHx_ON₮ ̂ᵞ̃ ̕ 

OxCPRE₮ ̂ᵞ̃ ̆↕CHx_ON₮ ̂ ̃ Ȃ 

CH0_OCH0_ON ₮ C̆H0_OCH0_ONΐᵣ ₮ ’ ҍTIMERx_CCHP

Ҭ ῏ᵝ̂ ROSȁIOSȁPOE DTCFGβ ̃ ῏Ȃ ₮ԑ PWMȂ 

₮ ⱳ ̆TIMERx֟ץ ‖̆ῒᵝ ̆ ̆

Ȃ ѿҩ ₮ TIMERx_CHxCVҍ ṿ ̆ CHxCOMCTL

̆ ҩ ₮ ץ ̆ ᵞ Ȃ ṿҍ

TIMERx_CHxCVṿ ̆CHxIFᵝ 1̆ CHxIE = 1↕ᴪ֟ Ҭ ̆

CxCDE=1↕ᴪ֟ DMA Ȃ 

Ҋ̔ 

ѿ ̔ ̔ 

        ̆ № Ȃ 
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ԋ ̔ ̔ 

Â CHxCOMSENᵝ ₮ ̕ 

Â CHxCOMCTLᵝ ₮ ̂ / ᵞ / ̃̕ 

Â CHxP/CHxNPᵝ ̕ 

Â CHxENᶏ ₮Ȃ 

҈ ̔ CHxIE/CxCDEᵝ Ҭ /DMA ᶏ Ȃ 

̔ TIMERx_CAR TIMERx_CHxCV ₮ ̔ 

        TIMERx_CHxCVץ ᵰ Ȃ 

ԓ ̔ CENβ ᶏ Ȃ 

15-58. ҈ ₮ ԅ҈ ₮ ̔ / /ᵞ C̆AR=0x63̆

CHxVAL=0x3Ȃ 

15-58. ҈ ₮  

 

 

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 3ôb110̆PWM 1

CHxCOMCTLҹ 3ôb111̃̆ TIMERx_CAR TIMERx_CHxCVṿ̆

₮PWM Ȃ 

̆ ױ ҹң№ץ PWM ̔EAPWM̂ PWM̃ CAPWM̂Ҭ

PWM̃Ȃ 

EAPWM TIMERx_CARṿ‗ ̆ TIMERx_CHxCVṿ‗ Ȃ
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15-59. PWM ԅPWM ₮ Ҭ Ȃ 

PWM0 Ҋ̂CHxCOMCTL==3ôb110̃̆ TIMERx_CHxCV ṿ ԍ

TIMERx_CAR ṿ̆ ₮ѿ ҹ Ȃ 

PWM0 Ҋ̂CHxCOMCTL==3ôb110̃̆ TIMERx_CHxCVṿ ԍ 0̆

₮ѿ ҹ Ȃ 

15-59. PWM  

0

CHxVAL

CAR

PWM  MODE0

PWM  MODE1

Cx OUT

Cx OUT

Interrupt signal

CHxIF

 

₮‰ Ḥ  

15-57. ₮ ̂ ԑ ₮ ̆x=0̃ ̆ TIMERxԍ ₮

Ҋ̆ ₮Ḥ ӊ╠ᴪ֟ ѿҩҬ Ḥ OxCPREḤ ̂ x ₮‰

Ḥ Ȃ̃ CHxCOMCTLᵝ ץ ӈOxCPREḤ ȂOxCPREḤ ₮

ⱳ ̆ ̆ CHxCOMCTL=0x00ץḠ ̕ CHxCOMCTL=0x01ץ

OxCPREḤ ҹ ̕ CHxCOMCTL=0x02ץ OxCPREḤ ҹᵞ ̕

CHxCOMCTL=0x03̆ ṿ TIMERx_CHxCVṿ ̆ ץ ₮

Ḥ Ȃ 

PWM 0 PWM 1 OxCPRE ѿ ₮ ̆ CHxCOMCTLᵝ ҹ0x06

0x07ץ PWM 0/PWM 1Ȃ ֓ Ҭ̆ ṿ TIMERx_CHxCV

ṿ ῏ ץ ŎxCPREḤ ῒ Ȃΐᵣ ̆ ᵝȂ 

CHxCOMCTL=0x040x05ץ OxCPREḤ └ ₮ⱳ Ȃ ₮ Ḥ

ᴆ ҹ ̆ Ҍᶭ ԍTIMERx_CHxCVṿ ṿӊ

Ȃ 

CHxCOMCEN=1̆ ETI Ḥ ֟ ETIFPḤ ҹ ̆OxCPRE

└ҹᵞ Ȃ Ҋѿ Ԋᴆ⌠ ̆OxCPREḤ ᴪ ⌠ Ȃ 
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₮ԑ PWM 

CHx_OCHx_ONѿ ԑ ₮ ̆ ңҩḤ Ҍ ȂTIMERxѿ ԑ

₮ Ȃԑ Ḥ CHx_OCHx_ONѿ ‗ ̔TIMERx_CHCTL2

Ҭ CHxENCHxNENβ̆TIMERx_CCHPҬ TIMERx_CTL1Ҭ POEN, 

ROS, IOS, ISOxISOxN ᵝȂ ₮ TIMERx_CHCTL2Ҭ CHxPCHxNP

ᵝ ‗ Ȃ 

 

15-6. └ ԑ ₮  

ԑ  ₮  

POEN ROS IOS CHxEN CHxNEN CHx_O CHx_ON 

0 0/1 

0 

0 
0 

CHx_O / CHx_ON = LOW 

CHx_O / CHx_ON ₮ (1) 

1 CHx_O/CHx_ON ₮῏ (2)̔ 

ᾢ ₮ ̔CHx_O = CHxP̆CHx_ON = 

CHxNP̃̕ ֟ ̆ ӊ ̔

CHx_O = ISOx̆CHx_ON = ISOxN (3) 

1 

0 

1 

1 x x 

CHx_O/CHx_ON ₮῏ ̔ 

ᾢ ₮ ̔CHx_O = CHxP̆CHx_ON = 

CHxNP̃̕ ֟ ̆ ӊ ̔

CHx_O = ISOx̆CHx_ON = ISOxN 

1 

0 

0/1 

0 

0 
CHx_O/CHx_ON = LOW 

CHx_O/CHx_ON ₮  

1 
CHx_O = LOW 

CHx_O ₮  

CHx_ON=OxCPREˋ

(4)CHxNP 

CHx_ON ₮ᶏ  

1 

0 
CHx_O=OxCPRE C̀HxP 

CHx_O ₮ᶏ  

CHx_ON = LOW 

CHx_ON ₮  

1 
CHx_O=OxCPRE C̀HxP 

CHx_O ₮ᶏ  

CHx_ON=(!OxCPRE)(5)ˋ

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=OxCPRE C̀HxNP 

CHx_ON ₮ᶏ  

1 

0 
CHx_O=OxCPRE C̀HxP 

CHx_O ₮ᶏ  

CHx_ON = CHxNP 

CHx_ON ₮῏  

1 
CHx_O=OxCPRE C̀HxP 

CHx_O ₮ᶏ  

CHx_ON=̂!OxCPRẼˋ

CHxNP 

CHx_ON ₮ᶏ  

̔ 

̂1̃ ₮ C̔Hx_O / CHx_ON ₮ҍ ̆ GPIO҉Ҋ └̆
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҉Ҋ ҹ ̕ 

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

̂3̃ Ҭ Ȃ 

̂4̃ ˋ̔ ᵬ̕ 

̂5̃ (!OxCPRE)̔OxCPREḤ ԑ Ḥ Ȃ 

ԑ PWM ῀  

CHxENCHxNENҹ1ôb1 POEN̆ ῀ ᴪ ᶏ ȂDTCFGβ ӈԅ

̆ 0 Ȃ ̆ TIMERx_CCHPȂ 

῀̆ Ḡԅ ԑ ң Ḥ Ҍᴪ Ȃ 

PWM0 ̆ x ̂TIMERx = CHxVAL̃̆ OxCPRE Ȃ

15-60. ԑ ₮Ҭ A C̆Hx_OḤ ῤҹᵞ ̆ ⌠

ҹ ̆ CHx_ONḤ ┴ ҹᵞ Ȃ ̆ B ̆ Ῥ ̂TIMERx

= CHxVAL̃̆ OxCPREḤ 0̆ CHx_OḤ ̆CHx_ONḤ

ῤׅ ᵞ ̆ ҹ Ȃ 

ᴪ ѿ֓ Ԋᴆ ̆ᶛ ̔ 

Â ԍ ԍCHx_OḤ C̆Hx_OḤ ѿ ҹ ṿ̂ 15-60. 

ԑ ₮ Ȃ̃ 

Â ԍ ԍCHx_ONḤ ̆CHx_ONḤ ѿ ҹ ṿȂ 

15-60. ԑ ₮ 

0

CHxVAL

CAR

CxOPRE

CHx_O

CHx_ON

’̔  >  ‖  

CHx_O

CHx_ON

Deadtime

‖

A B
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Ҭ  

ᶏ Ҭ ̆ ₮ CHx_OCHx_ONḤ Ҋᵝץ └̆TIMERx_CCHP

POEN, IOSROSβ T̆IMERx_CTL1ISOx ISOxNβȂ Ҭ Ԋᴆ ̆

CHx_OCHx_ONḤ ₮Ҍ ҹ ȂҬ ץ Ҭ ῀ ̆Ӟ

ץ HXTAL ԊᴆȂ Ԋᴆ RCUҬ ̂CKM̃ ֟ Ȃ

TIMERx_CCHP BRKENβ 1 ᶏץ Ҭ ⱳ ȂTIMERx_CCHP BRKP

ᵝ‗ ԅҬ ῀ Ȃ 

Ҭ P̆OENβ ѿ̆ POENβҹ 0̆CHx_OCHx_ONTIMERx_CTL1

Ҭ ISOxβ ISOxNꜚȂ IOS=0̆ ₮ᶏ ̆ ↕ ₮ᶏ ׅ ҹ

Ȃ ∆ԑ ₮ ԍ ᵝ ̆ ֟ Ḃץ̆ ѿҩ

ꜚ ₮̆ ₮ ISOxISOxNβ Ȃ 

Ҭ ̆TIMERx_INTFBRKIFβ 1Ȃ BRKIE=1̆Ҭ ֟ Ȃ 

15-61. 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_CTL0SPMβ 1̆ ↕ᶏ ‖

Ȃ SPM 1̆ Ҋ Ԋᴆ⌠ Ả Ȃҹԅ ⌠ ‖ ̆ ץ

CHxCOMCTLTIMERxҹPWM Ȃ 

ѿ ‖ Ҋ̆ TIMERx_CTL0 ᶏ ᵝ

CEN=1ᶏ Ȃ Ḥ ᴆΏCEN=1 ֟ץ ѿҩ ‖̆ CENβ ѿ

Ḡ ҹ1 ⌠ Ԋᴆ CENβ ᴆΏ0Ȃ CENβ ᴆ 0̆ Ả
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ᵬ̆ ṿ Ḡ Ȃ 

‖ Ҋ̆ ᴪ CENβ 1̆ ᶏ Ȃ ̆ ṿ

TIMERx_CHxCVṿ ᶭ ѿ֓ Ȃҹԅ ⁞ ̆

ץ TIMERx_CHCTL0/1CHxCOMFENβ 1Ȃ ‖ Ҋ̆ ҉ ֟

ӊ ̆ OxCPRE Ḥ └ ҹҍ ̆ᵖ Ҍ

Ȃ ₮ ҹPWM0 PWM1₮ Ҋ CHxCOMFENᵝ ̆

ԍ Ḥ  

15-62. ‖ ̆TIMERx_CHxCV = 4 TIMERx_CAR=99ԅѿҩᶛ Ȃ 

15-62. ‖ ̆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 ῏

̔TIMERx_DMACFGTIMERx_DMATBȂ ̆ ᶏ DMA ̆ѿ֓ῤ

Ҭ Ԋᴆ ֟ץ DMA Ȃ Ҭ Ԋᴆ ̆TIMERxᴪ DMA ȂDMA

M2P ̆PADDRTIMERx_DMATB ̆DMA ᴪ TIMERx_DMATB

Ȃ ҉̆TIMERx_DMATB ѿҩ ‖̆ ᴪ TIMERx_DMATB⌠ѿ

ҩῤ ̆ ҩῤ TIMERx_DMACFGҬ DMATA Ȃ

TIMERx_DMACFGDMATCβ ṿҹ 0̆ 1 ᴰ ̆ 1ҩ DMA

ץ Ȃ TIMERx_DMACFG DMATCβ ṿҌҹ 1̆ ᶛ ῒṿҹ 3̆

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 Ԋᴆ̆TIMERxᴪ ҉ Ȃ 

 

RISCVῤ Ả D̆BG_CTL1 Ҭ TIMERx_HOLDβ 1̆ Ả

Ȃ 
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15.3.5. TIMERx ̂x=15,16̃ 

TIMER15 ̔0x4001 8000 

TIMER16 ̔0x4001 8400 

└ 0̂TIMERx_CTL0̃ 

Ẓ ̔0x00  

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

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

  rw  rw      rw    rw    rw    rw   

 

ᵝ/β     

31:10 Ḡ  Ḡ ᵝṿȂ 

9:8 CKDIV[1:0] №   

ᴆ CKDIV̆ ̂CK_TIMERҍ̃

̂DTS̃ӊ № Ȃ 

00̔fDTS=fCK_TIMER 

01̔fDTS= fCK_TIMER /2 

10̔fDTS= fCK_TIMER /4 

11̔Ḡ  

7 ARSE ꜚ ᶏ   

0̔ TIMERx_CAR  

1̔ ᶏ TIMERx_CAR  

6:4 Ḡ  Ḡ ᵝṿȂ 

3 SPM ‖  

0̔ ‖ Ȃ Ԋᴆ ̆  

1̔ ‖ ᶏ Ȃ Ҋѿ Ԋᴆ ̆ Ả  

2 UPS  

ᴆ ᵝ̆ Ԋᴆ . 

0̔ ҊԊᴆץ ᴪ֟ Ҭ DMA ̔ 

UPGβ 1  

₮/Ҋ   

ᵝ ֟   

1̔ Ҋ↓Ԋᴆᴪ֟ Ҭ DMA ̔ 
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₮/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 

└ 1̂TIMERx_CTL1̃ 

Ẓ ̔0x04  

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  ISO0N ISO0 Ḡ  DMAS CCUC Ḡ  CCSE 

      rw rw   rw rw  rw 

 

ᵝ/β    

31:10 Ḡ  Ḡ ᵝṿȂ 

9 ISO0N 0 ԑ ₮ 

0̔ POENᵝ̆CH0_ON ᵞ . 

1̔ POENᵝ̆CH0_ON  

ᵝ TIMERx_CCHP PROT [1:0]ᵝҹ00 Ṝ ץ . 

8 ISO0 0 ₮ 

0̔ POENᵝ̆CH0_O ᵞ  

1̔ POENᵝ̆CH0_O  

CH0_ON ѿ̆ҩ CH0_O₮ Ȃ ᵝ TIMERx_CCHP

PROT [1:0]ᵝҹ00 Ṝ ץ . 

7:4 Ḡ  Ḡ ᵝṿȂ 
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3 DMAS DMA  

0̔ / Ԋᴆ ̆ x DMA  . 

1̔ Ԋᴆ ̆ x DMA   

2 CCUC └ └ 

└ ̂CHxEN, CHxNENCHxCOMCTLᵝ̃ᶏ ̂CCSE=1̃̆

֓ └ Ҋ̔ 

0̔ CMTGβ 1   

1̔ CMTGβ 1 ⌠TRIGI҉ ̆   

ԑ ₮ ̆ ᵝ Ȃ  

1 Ḡ   Ḡ ᵝṿȂ. 

0 CCSE └ ᶏ  

0̔ CHxEN, CHxNENCHxCOMCTLᵝ . 

1̔ CHxEN, CHxNENCHxCOMCTLᵝᶏ . 

֓ᵝ Ώ῀ԅ̆ Ԋᴆ⌠ ֓ᵝ   

ԑ ₮ ̆ ᵝ  

DMA Ҭ ᶏ ̂TIMERx_DMAINTEÑ 

Ẓ ̔0x0C  

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  CH0DEN UPDEN BRKIE Ḡ  CMTIE Ḡ  CH0IE UPIE 

 rw rw rw  rw  rw rw 

 

ᵝ/β     

31:10 Ḡ  Ḡ ᵝṿȂ. 

9 CH0DEN 0 /  DMA ᶏ  

0̔ 0 / DMA  

1̔ ᶏ 0 / DMA  

8 UPDEN DMA ᶏ  

0̔ DMA  

1̔ ᶏ DMA  

7 BRKIE Ҭ Ҭ ᶏ  

0̔ Ҭ Ҭ  

1̔ ᶏ Ҭ Ҭ  
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6 Ḡ  Ḡ ᵝṿȂ. 

5 CMTIE Ҭ ᶏ  

0̔ Ҭ  

1̔ ᶏ Ҭ  

4:2 Ḡ  Ḡ ᵝṿȂ. 

1 CH0IE 0 / Ҭ ᶏ  

0̔ 0Ҭ  

1̔ ᶏ 0Ҭ  

0 UPIE Ҭ ᶏ  

0̔ Ҭ  

1̔ ᶏ Ҭ  

Ҭ ̂TIMERx_INTF̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  CH0OF Ḡ . BRKIF Ḡ  CMTIF Ḡ . CH0IF UPIF 

  rc_w0  rc_w0  rc_w0  rc_w0 rc_w0 

 

ᵝ/β     

31:10 Ḡ  Ḡ ᵝṿȂ. 

9 CH0OF 0 ₮  

0 ҹ ῀ ̆ CH0IFᵝ 1 ̆ ԊᴆῬ

̆ ᵝ ץ ᴆ 1Ȃ ᵝ ᴆ 0. 

0̔ ₮Ҭ  

1̔ ԅ ₮Ҭ  

8 Ḡ  Ḡ ᵝṿȂ. 

7 BRKIF Ҭ Ҭ ᵝ 

Ҭ ῀ ̆ ᴆ ᵝ ó1ôȂ 

Ҭ ῀ ̆↕ ᵝ ᴆ ó0ôȂ 

0̔ Ҭ Ԋᴆ֟  

1̔ Ҭ ῀҉ ⌠  

5 CMTIF Ҭ  

Ԋᴆ ᵝ ᴆ 1̆ ᵝ ᴆ 0Ȃ 
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0̔ Ҭ  

1̔ Ҭ  

4:2 Ḡ  Ḡ ᵝṿȂ. 

1 CH0IF 0 / Ҭ  

ᴆ 1 ᴆ 0Ȃ 0 ῀ Ҋ ̆ Ԋᴆ ᵝ

1̕ 0 ₮ Ҋ ̆ ᵝ ѿҩ Ԋᴆ 1Ȃ 

0 ῀ Ҋ ̆ TIMERx_CH0CVᴪ Ȃ 

0̔ 0Ҭ  

1̔ 0Ҭ  

0 UPIF Ҭ  

ᵝ ᴋᵥ Ԋᴆ ᴆ 1̆ ᴆ 0Ȃ 

0̔ Ҭ  

1̔ Ҭ  

ᴆԊᴆ֟ ̂TIMERx_SWEVG̃ 

Ẓ ̔0x14 

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  BRKG Ḡ  CMTG Ḡ  CH0G UPG 

 w  w    w w 

 

ᵝ/β     

31:8 Ḡ  Ḡ ᵝṿȂ. 

7 BRKG ֟ Ҭ Ԋᴆ 

ᵝ ᴆ 1̆ ԍ֟ ѿҩҬ Ԋᴆ̆ ᴆ ꜚ 0Ȃ ᵝ 1 P̆OEN

ᵝ 0ғBRKIFβ 1̆ Ҭ DMĂ↕֟ Ҭ DMA

ᴰ Ȃ 

0̔ Ҍ֟ Ҭ Ԋᴆ 

1̔ ֟ Ҭ Ԋᴆ 

5 CMTG Ԋᴆ  

ᵝ ᴆ 1̆ ᴆ ꜚ 0. ᵝ 1̆ / └ ̂CHxEN, 

CHxNEN CHxCOMCTL̃ ԑ ₮ ̂ TIMERx_CTL1ҬCCSEṿ Ȃ̃  

0̔ Ҍ֟ └ Ԋᴆ 

1̔ ֟ └ Ԋᴆ 
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4:2 Ḡ  Ḡ ᵝṿȂ. 

1 CH0G 0 Ԋᴆ  

ᵝ ᴆ 1̆ ԍ 0֟ ѿҩ / Ԋᴆ̆ ᴆ ꜚ 0Ȃ ᵝ

1̆ CH0IFᵝ 1̆ Ҭ DMĂ↕ ₮ Ҭ DMA

Ȃ ̆ 0 ҹ ῀ ̆ ╠ṿ TIMERx_CH0CV

̆ CH0IFᵝ ҹ 1̆ ↕CH0OF ᵝ 1Ȃ 

0̔ Ҍ֟ 0 Ԋᴆ 

1̔ 0 Ԋᴆ 

0 UPG Ԋᴆ֟  

ᵝ ᴆ 1̆ ᴆ ꜚ 0Ȃ ᵝ 1̆ ҉ Ҭ̆

0̆ № Ȃ 

0̔ Ԋᴆ֟  

1̔ ֟ Ԋᴆ 

└ 0̂TIMERx_CHCTL0̃ 

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  

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 ᵝṿȂ. 

6:4 CH0COMCTL[2:0] 0 ₮   

ᵝ ӈԅ ₮‰ Ḥ O0CPRE ₮ ̆ O0CPRE‗ ԅCH0_Oȁ

CH0_ONṿȂ ̆O0CPRE ̆ CH0_OȁCH0_ON

‗ԍCH0PȁCH0NPβȂ 

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_CH0CV̆

└O0CPRE Ȃ 
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100̔ └ҹᵞȂ └O0CPREҹᵞ  

101̔ └ҹ Ȃ └O0CPREҹ  

110̔PWM 0Ȃ ҉ ѿ̆ ṿ ԍTIMERx_CH0CVŎ0CPRE

ҹ ̆ ↕ҹᵞ Ȃ Ҋ ѿ̆ ṿ ԍTIMERx_CH0CV̆

O0CPRE ҹᵞ ̆ ↕ҹ Ȃ 

111̔PWM 1Ȃ ҉ ѿ̆ ṿ ԍTIMERx_CH0CVŎ0CPRE

ҹᵞ ̆ ↕ҹ Ȃ Ҋ ѿ̆ ṿ ԍTIMERx_CH0CV̆

O0CPREҹ ̆ ↕ҹᵞ Ȃ 

PWM Ҋ̆ ₮ ׆ ҹPWM

̆O0CPRE Ȃ 

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

Ȃ 

3 CH0COMSEN 0 ₮ ᶏ  

ᵝ 1̆ TIMERx_CH0CV ᶏ ̆

Ԋᴆ ᴪ Ȃ  

0̔ 0 ₮/  

1̔ ᶏ 0 ₮/  

ֽ ‖ Ҋ̂SPM =1̃̆ ץ ’Ҋᶏ PWM  

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

2 Ḡ  Ḡ ᵝṿȂ 

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

֓ᵝ ӈԅ ᵬ ῀Ḥ Ȃ ῏

̂TIMERx_CHCTL2CH0ENβ 0̃ ֓ᵝ ΏȂ 

00̔ 0 ҹ ₮ 

01̔ 0 ҹ ῀̆IS0 CI0FE0҉ 

10̔Ḡ  

11̔Ḡ  

῀ ̔ 

ᵝ/β    

31:8 Ḡ  Ḡ ᵝṿȂ. 

7:4 CH0CAPFLT[3:0] 0 ῀ └ 

CI0 ͂Ḥ ץ ̆ ᵝ Ȃ 

̔ fSAMP CI0͂ Ḥ ̆ Ḥ

Ȃ ⌠ ᵝ ̆ ҹ Ȃ 

Ҋ̔  

CH0CAPFLT [3:0]  fSAMP 

4ôb0000  

4ôb0001 2 

fCK_TIMER 4ôb0010 4 

4ôb0011 8 
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4ôb0100 6 
fDTS/2 

4ôb0101 8 

4ôb0110 6 
fDTS/4 

4ôb0111 8 

4ôb1000 6 
fDTS/8 

4ôb1001 8 

4ôb1010 5 

fDTS/16 4ôb1011 6 

4ôb1100 8 

4ôb1101 5 

fDTS/32 4ôb1110 6 

4ôb1111 8 
 

3:2 CH0CAPPSC[1:0] 0 ῀ №  

2β ӈԅ 0 ῀ № Ȃ TIMERx_CHCTL2Ҭ CH0EN 

=0 ̆↕ № ᵝȂ 

00̔ № ̆ ῀ ҉ ⌠ ѿҩ ѿ  

01̔ 2ҩԊᴆ ѿ  

10̔ 4ҩԊᴆ ѿ  

11̔ 8ҩԊᴆ ѿ  

1:0 CH0MS[1:0] 0  

ҍ ₮  

└ 2̂TIMERx_CHCTL2̃ 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ . CH0NP CH0NEN CH0P CH0EN 

            rw rw rw rw 

 

ᵝ/β    

31:4 Ḡ  Ḡ ᵝṿȂ 

3 CH0NP 0ԑ ₮  

0 ҹ ₮ ̆ ᵝ ӈԅԑ ₮Ḥ Ȃ 

0̔ 0ԑ ₮ ҹ  

1̔ 0ԑ ₮ᵞ ҹ  

0 ҹ ῀ ̆ ᵝ CH0P ᶏ ̆ᵬҹ ῀Ḥ CI0



                                                            GD32VW55xΎ 

374 
 

└Ḥ Ȃ  

TIMERx_CCHP PROT [1:0]=1110 ᵝҌ Ȃ 

2 CH0NEN 0ԑ ₮ᶏ  

0 ҹ ₮ ̆ ᵝ 1ᶏ 0 ԑ ₮Ȃ 

0̔ 0ԑ ₮ 

1̔ ᶏ 0ԑ ₮ 

1 CH0P 0  

0 ҹ ₮ ̆ ᵝ ӈԅ ₮Ḥ Ȃ 

0̔ 0 ҹ  

1̔ 0γ ҹ  

0 ҹ ῀ ̆ ᵝ ӈԅCI0Ḥ  

[CH0NP, CH0P] CI0FE0CI1FE0  

[CH0NP==0, CH0P==0]̔ CIxFE0҉ ᵬҹ ׆ Ҋ Ḥ

̆ ғCIxFE0Ҍᴪ Ȃ 

[CH0NP==0, CH0P==1]̔ CIxFE0Ҋ ᵬҹ ׆ Ҋ Ḥ

̆ ғCIxFE0ᴪ Ȃ 

[CH0NP==1, CH0P==0]̔Ḡ Ȃ  

[CH0NP==1, CH0P==1]̔ CIxFE0҉ Ҋ ᵬҹ ׆ Ҋ

Ḥ ̆ ғCIxFE0Ҍᴪ Ȃ 

TIMERx_CCHP PROT [1:0]=1110 ᵝҌ Ȃ 

0 CH0EN 0 / ᶏ  

0 ҹ ₮ ̆ ᵝ 1ᶏ CH0_OḤ Ȃ 0 ҹ

῀ ̆ ᵝ 1ᶏ 0҉ ԊᴆȂ 

0̔ 0 

1̔ ᶏ 0 

̂TIMERx_CNT̃ 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

CNT[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ. 
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15:0 CNT[15:0] ֓ᵝ ╠ ṿȂΏ ᵬ ṿȂ 

№ ̂TIMERx_PSC̃ 

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 

PSC[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ. 

15:0 PSC[15:0] № ṿ 

ԍ TIMER_CK ץ̂ PSC+1̃̆ Ԋᴆ֟ P̆SC 

ṿ ῀⌠ Ȃ 

ꜚ ̂TIMERx_CAR̃ 

Ẓ ̔0x2C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

CARL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ. 

15:0 CARL[15:0] ꜚ ṿ 

֓ᵝ ӈԅ ꜚ ṿȂ 

̂TIMERx_CREP̃ 

Ẓ ̔0x30 

ᵝṿ̔0x0000 0000 
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̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  CREP[7:0] 

 rw 

 

ᵝ/ᵝ     

31:8 Ḡ  Ḡ ᵝṿȂ. 

7:0 CREP[7:0] ṿ 

֓ᵝ ӈԅ Ԋᴆ ֟ Ȃ ṿ⁞ҹ 0 ֟ ԊᴆȂ

Ӟᴪ ֓ᵝ ̂╠ ᶏ ̃Ȃ 

0 / ̂TIMERx_CH0CṼ 

Ẓ ̔0x34 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

CH0VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ. 

15:0 CH0VAL[15:0] 0 ṿ 

0 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

0 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

ԑ Ḡ ̂TIMERx_CCHP̃ 

Ẓ ̔0x44 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

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

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  

ïΏ1 ᵝ 

ï OAEN=1̆↕ Ҋѿ Ԋᴆ 1. 

ᵝ Ҋץ 0̔  

ïΏ1 0 

ï Ҭ ῀̂ ̃ 

ѿҩ ҹ ₮ ̆ ԅ ᶏ ᵝ̂TIMERx_CHCTL2

CHxEN, CHxNENᵝ̃̆ ↕ CHx_O CHx_ON ₮Ȃ 

0̔ ₮ └ҹ  

1̔ ᶏ ₮ 

14 OAEN ꜚ ₮ᶏ  

0̔ POENβ ᶏ ᴆ 1 

1̔ Ҭ ῀ ̆Ҋѿ Ԋᴆ ̆POENβ ᴪ 1 

ᵝ TIMERx_CCHP PROT [1:0] =00ḱ Ȃ 

13 BRKP Ҭ  

ᵝ ӈԅҬ ῀Ḥ BRKIN Ȃ 

0̔ Ҭ ῀ᵞ  

1̔ Ҭ ῀  

12 BRKEN Ҭ ᶏ  

ᵝ 1ᶏ Ҭ Ԋᴆ CCS Ԋᴆ ῀Ȃ 

0̔ Ҭ ῀ 

1̔ ᶏ Ҭ ῀ 

ᵝ TIMERx_CCHP PROT [1:0] =00ḱ Ȃ. 

11 ROS Ҋñ̓͂ òᶏ  

POENβ 1̂ ̃̆ ᵝ ץ 1 ᶏ ( ԑ ₮ғ

ҹ ₮ ) ₮ñ̓͂ òȂ 15-6. └ ԑ ₮ Ȃ 

0̔ ₮ñ̓͂ ò Ȃ CHxEN CHxNENβ ̆ ҹ ₮ñ

òȂ 

1̔ ₮ñ̓͂ òᶏ Ȃ CHxEN CHxNENβ ̆ ҹ ₮ñ̓͂

òȂ 

ᵝ TIMERx_CCHP PROT [1:0]=1011 Ҍ Ȃ 

10 IOS Ҋñ̓͂ òᶏ  
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POENβ 0̂ ̃̆ ᵝ ץ 1 ᶏ ( ԑ ₮ғ

ҹ ₮ ) ₮ñ̓͂ òȂ 15-6. └ ԑ ₮ Ȃ 

0̔ ₮ñ̓͂ ò Ȃ CHxEN CHxNENβ ̆ ҹ ₮ñ

òȂ 

1̔ ₮ñ̓͂ òᶏ ȂҌ CHxEN CHxNENβ ṿ̆ ҹ ₮ñ̓͂

òȂ 

ᵝ TIMERx_CCHP PROT [1:0]=1011 Ҍ Ȃ 

9:8 PROT[1:0] ԑ Ḡ └ 

ңᵝ ӈԅ ΏḠ Ȃ 

00̔ Ḡ Ȃ ΏḠ . 

01̔PROT 0ȂTIMERx_CTL1ҬISOx/ISOxN ᵝ̆TIMERx_CCHP 

ҬBRKEN/BRKP/OAEN/DTCFG ᵝΏḠ  

10̔PROT 1Ȃ ԅPROT 0Ҋ ΏḠ ̆ TIMERx_CHCTL2

ҬCHxP/CHxNPᵝ̂ ҹ ₮ ̃̆ TIMERx_CCHP 

ҬROS/IOS ᵝȂ 

11̔ PROT 2.Ȃ ԅ PROT 1Ҋ ΏḠ ̆

TIMERx_CHCTLR0/1 ҬCHxCOMCTL/ CHxCOMSENᵝ̂ ῏ ҹ

₮ ̃ΏḠ Ȃ 

ᵝ ңᵝ Ώѿ ̆ѿ TIMERx_CCHPΏ῀̆ ңᵝ Ώ

Ḡ  

7:0 DTCFG[7:0] └ 

֓ᵝ ӈԅ ῀ԑ ₮ӊ ȂDTCFGṿ ῏

Ҋ̔ 

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

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

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

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

ᵝ TIMERx_CCHP PROT [1:0]=00ḱ Ȃ 

DMA ̂TIMERx_DMACFG̃ 

Ẓ ̔0x48 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  DMATC[4:0] Ḡ  DMATA [4:0] 

 rw  rw 

 

ᵝ/β     
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31:13 Ḡ  Ḡ ᵝṿȂ. 

12:8 DMATC [4:0] DMAD  

ᵝ ӈԅDMA ̂ Ώ̃TIMERx_DMATB n̆ n =̂DMATC 

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

7:5 Ḡ  Ḡ ᵝṿȂ 

4:0 DMATA [4:0] DMAD  

ᵝ ӈԅ DMA TIMERx_DMATB ѿҩ Ȃ

TIMERx_DMAѿ ̆ ᵝ Ȃ ԋ

TIMERx_DMATB̆ +0x4Ȃ 

DMA ‖ ̂TIMERx_DMATB̃ 

Ẓ ̔0x4C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

DMATB[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 DMATB [15:0] DMA ‖ 

ҩ Ώ̆̂ +ᴰ *4̃ ῤ ᴪ  

ᴰ ᴆ ̆ ҹ 0⌠ DMATCȂ 

̂TIMERx_CFG̃ 

Ẓ ̔0xFC 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  CHVSEL OUTSEL 

 rw rw 
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ᵝ/β     

31:2 Ḡ  Ḡ ᵝṿȂ 

1 CHVSEL Ώ ᵝ 

ᵝ ᴆΏ1 0Ȃ 

1̔ Ώ῀ ṿҍ ╠ṿ ̆Ώ῀ ᵬ  

0̔  

0 OUTSEL ₮ṿ ᵝ 

ᵝ ᴆΏ1 0Ȃ 

1̔ POENβҍIOSβ ҹ 0̆ ↕ ₮  

0̔  
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15.4. ̂TIMERx, x=5̃ 

 ׃ .15.4.1

̂TIMER5̃ ѿҩ 16β Ȃ ץ ֟ DMA Ȃ 

15.4.2. Һ  

Â ̔16ᵝ̕  

Â ῤ ̕  

Â ̔ ҉ ̕ 

Â № ̔16ᵝ̆ ץ ̕ 

Â ꜚ ⱳ ̕ 

Â Ҭ ₮ DMA ̔ ԊᴆȂ 

15.4.3.  

15-63. ᶫԅ ῤ Ȃ 

15-63.  

№

/Ҭ

Ҭ └

APB BUS

CK_TIMER

ꜚ

TIMERx_TRGO

Interrupt
Update

UPIE

TIMER_CK PSC_CLK

DMA └
DMA ̔
TIMER_UP

 

15.4.4. ⱳ  

 

ץ ῤ CK_TIMERꜚȂ 

ֽ ѿҩ CK_TIMER̆ ꜚ № Ȃ CEN ᵝ C̆K_TIMER

№ ̂ № ṿ TIMERx_PSC ̃֟ PSC_CLKȂ 
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15-64. ῤ № ҹ1 ̆  

 

 

CK_TIMER

CEN

PSC_CLK = TIMER_CK

CNT_REG

Reload Pulse

17 18 19 20 21 22

update event 
generate(UPG)

23 00 01 02 03 04 05 06 07

Update event (UPE)

 

№  

№ ץ ̂TIMER_CK̃ 1⌠ 65536ӊ ᴋ ṿ№ ̆№

PSC_CLKꜚ Ȃ№ № TIMERx_PSC└̆ ҩ └

‖ ̆ Ȃ № Ҋѿ Ԋᴆ⌠

Ȃ 

15-65. PSC ṿ0׆ ⌠2 ̆  

 

 

TIMER_CK

CEN

PSC_CLK

CNT_REG

Reload Pulse

Prescaler CNT

Prescaler 
shadow

94 95 96 97 98 99

0 2

0 2

0 1 2 0 1 2 0 1

PSC value

UPG

0 2

0 1 2
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҉  

̆ ҉ Ȃ 0׆ ҉ ⌠ ꜚⱴ ṿ̂

ӈ TIMERx_CARҬ̃̆ ѿ ⌠ ꜚⱴ ṿ̆ᴪ ׆ 0 ҉

֟ ҉ ԊᴆȂ ҉ Ҭ T̆IMERx_CTL0Ҭ └ᵝDIR

0Ȃ 

TIMERx_SWEVG UPGβ 1 Ԋᴆ ̆ ṿᴪ 0̆ ֟

ԊᴆȂ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ̂ ̆ ꜚ ̆ № ̃

Ȃ 

15-36. ҉ ̆PSC=0/215-37. ҉ ̆

TIMERx_CAR ṿ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99̆ Ҍ №

Ҋ ҹȂ 

15-66. ҉ ̆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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15-67. ҉ ̆ TIMERx_CAR ṿ 

 

‖  

‖ ҍ ̆ TIMERx_CTL0SPMβ 1̆ ↕ᶏ ‖

Ȃ SPM 1̆ Ҋ Ԋᴆ⌠ Ả Ȃ 

ѿ ‖ Ҋ̆ TIMERx_CTL0 ᶏ ᵝCEN=1

ᶏ ̆ CENβ ѿ Ḡ ҹ 1 ⌠ Ԋᴆ CENβ ᴆΏ 0Ȃ

CENβ ᴆ 0̆ Ả ᵬ̆ ṿ Ḡ Ȃ 

 

RISCVῤ Ả D̆BG_CTL0 Ҭ TIMERx_HOLDβ 1̆ Ả

Ȃ 

  

 

 

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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15.4.5. TIMERx ̂x=5̃ 

TIMER5 ̔0x4000 1000 

└ 0̂TIMERx_CTL0̃ 

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  ARSE Ḡ  SPM UPS UPDIS CEN 

 rw  rw rw rw rw 

 

ᵝ/β    

31:8 Ḡ  Ḡ ᵝṿȂ 

7 ARSE ꜚ ᶏ   

0̔ TIMERx_CAR  

1̔ ᶏ TIMERx_CAR  

6:4 Ḡ  Ḡ ᵝṿȂ 

3 SPM ‖  

0̔ ‖ Ȃ Ԋᴆ ̆  

1̔ ‖ ᶏ Ȃ Ҋѿ Ԋᴆ ̆CENβ ᴆ ғ Ả

 

2 UPS  

ᴆ ᵝ̆ Ԋᴆ . 

0̔ ҊԊᴆץ ᴪ֟ Ҭ DMA ̔ 

UPGβ 1  

₮/Ҋ   

ᵝ ֟   

1̔ Ҋ↓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  

└ 1̂TIMERx_CTL1̃ 

Ẓ ̔0x04  

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  MMC[2:0] Ḡ  

 rw  

 

ᵝ/β    

31:7 Ḡ  Ḡ ᵝṿȂ 

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

000̔ ֟ ѿҩ ᵝԊᴆ ̆ ₮ѿҩTRGOḤ ̆ ᵝ ҹ̔ 

        Һ ֟ ѿҩ ᵝԊᴆ 

        TIMERx_SWEVGҬUPGβ 1 

001̔ ֟ ѿҩ ᶏ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ ᶏ ҹ̔ 

        CENβ 1 

        Ả Ҋ̆ ῀ 1 

010̔ ֟ ѿҩ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ UPDIS

UPSβ‗  

3:0 Ḡ  Ḡ ᵝṿȂ 

DMA Ҭ ᶏ ̂TIMERx_DMAINTEÑ 

Ẓ ̔0x0C  

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

Ḡ  

 

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

 rw  rw 

 

ᵝ/β    

31:9 Ḡ  Ḡ ᵝṿȂ 

8 UPDEN DMA ᶏ  

0̔ DMA  

1̔ ᶏ DMA  

7:1 Ḡ  Ḡ ᵝṿȂ 

0 UPIE Ҭ ᶏ  

0̔ Ҭ  

1̔ ᶏ Ҭ  

Ҭ ̂TIMERx_INTF̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  UPIF 

 rc_w0 

 

ᵝ/β    

31:1 Ḡ  Ḡ ᵝṿȂ 

0 UPIF Ҭ  

ᵝ Ԋᴆ ᴆ 1̆ ᴆ 0Ȃ 

0̔ Ҭ  

1̔ Ҭ  

ᴆԊᴆ֟ ̂TIMERx_SWEVG̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

Ḡ  

 

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

 w 

 

ᵝ/β    

31:1 Ḡ  Ḡ ᵝṿȂ 

0 UPG Ԋᴆ֟  

ᵝ ᴆ 1̆ ᴆ ꜚ 0Ȃ ᵝ 1 ғ ҉ ̆ 0̆

№ Ȃ 

0̔ Ԋᴆ֟  

1̔ ֟ Ԋᴆ 

̂TIMERx_CNT̃ 

Ẓ ̔0x24 

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 

CNT[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ. 

15:0 CNT[15:0] ֓ᵝ ╠ ṿȂΏ ᵬ ṿȂ 

№ ̂TIMERx_PSC̃ 

Ẓ ̔0x28 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

Ḡ  

 

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

PSC[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ. 
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15:0 PSC[15:0] № ṿ 

ԍ TIMER_CK ץ̂ PSC+1̃̆ Ԋᴆ֟ P̆SC 

ṿ ῀⌠ Ȃ 

ꜚ ̂TIMERx_CAR̃ 

Ẓ ̔0x2C 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

Ḡ  

 

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

CARL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ. 

15:0 CARL[15:0] ꜚ ṿ 

֓ᵝ ӈԅ ꜚ ṿȂ 
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16. ̂USART̃ 

 ׃ .16.1

/ ̂USART̃ ᶫԅѿҩ Ḃ ұ ֜ Ȃ ץ

ῃ ̆ ᴰ ȂUSART ᶫԅ ̆

UCLK̂PCLK1̆PCLK2ץ ֽ USART0 CK_USART0̃ № ֟ USART

Ȃ 

USARTҌֽ ‰ ̆ ԅѿ֓ῒז ұ ֜ ̆

̆SIR̆ ̆LIN̆ ץ Ȃ Ḥ ᴆ

ᵬ̂CTS / RTSȂ̃ LSB׆ MSB ᴰ Ȃ ᵝ TX / RX

ץ Ȃ 

USART DMAⱳ ץ̆ ḤȂ 

16.2. Һ  

Â NRZ‰ ̕ 

Â ῃ Ḥ̕ 

Â Ḥ̕ 

Â FIFOⱳ ̕ 

Â ̔ 

͠ ԑҹ ῏ PCLK ԍPCLK USART ̕ 

͠ Ҍᶭ PCLK ̕ 

Â ֟ ̆ ҹ160MHz̆ ҹ8̆ 20MBits/s̕ 

Â ῃ ұ ̔ 

͠ ᵝ̂8 9β ̃ᵞᵝ ᵝ ╠̕ 

͠ Ẽ ᵝ̆ ᵝ̆ ᵝ ̕ 

͠ ֟ 0.5̆1̆ 1.5 2ҩẢ ᵝ̕ 

Â ԑ Tx/Rx̕  

Â ̕ 

Â ᴆModem ᵬ̂CTS / RTS̃ RS485ꜚᶏ ̕ 

Â ḤDMA ‖ №≢ᶏ ̕ 

Â №≢ᶏ ̕ 

Â Ẽ ᵝ └̔ 

͠ Ẽ ᵝ̕ 

͠ Ẽ ᵝ̕ 

Â LIN ֟ ̕ 

Â ̂IrDÃ̕ 

Â ᴰ ץ ҹ ᴰ ₮ ̕ 

Â Ὶ ISO7816-3 ̔ 
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͠ ̂T=0̃̕  

͠ ̂T=1̃̕  

͠ ̕ 

Â Ḥ̔ 

͠ Ҍ ̆↕ ῀ ̕ 

׆ ͠ ̕ 

Â ModBusḤ̔ 

͠ ⱳ ̕ 

͠ CR/LF ≢̕ 

Â ׆ ̔ 

͠ ‰ RBNEҬ ̕ 

͠ WUFҬ ̕ 

Â ̔ 

͠ ᴰ ̔ ‖ Ҍҹ ̂RBNẼ̆ FIFÔRFF̃̆ ‖ ҹ ̂TBẼ̆

ᴰ ̂TC̃ ̕ 

͠ ̔ ̂ORERR̃̆ ̂NERR̃̆ ̂FERR̃̆ Ẽ

̂PERR̃̕  

͠ ᴆ ᵬ ̔CTS ̂CTSF̃̕  

͠ LIN ̔LIN ̂LBDF̃̕  

͠ Ḥ ̔IDLE ̂IDLEF̃̕ 

͠ ModBusḤ ̔ / ̂AMF̃̆ ̂RTF̃̕ 

͠ ̔ ̂EBF̃ ̂RTF̃̕ 

׆ ͠ ̕ 

͠ Ҭ ᶏ ̆ ֓Ԋᴆ ᴪ Ҭ Ȃ 

USART0ῃ ҉ ⱳ ̆ᵖ UART1/UART2ԅ҉ ׃ №ⱳ ̆Ҋ

֓ⱳ UART1 / UART2Ҭ ̔ 

Â ̕ 

Â IrDA SIR ENDEC̕ 

Â LIN ̕ 

Â ׆ ̕ 

Â Ҭ ̕ 

Â ModBusḤ̕ 

Â Ȃ 

16.3. ⱳ  

USART 16-1. USART ҬҺ ׆ ⌠ῒז Ȃ 

16-1. USART  

   

RX ῀  

TX ₮ Ȃ USARTᶏ ̆
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I/Ô / ̃ ̆ ҹ  

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_CTL0ҬWLβ ץ

Ȃ USART_CTL0Ҭ PCENᵝ̆ ѿҩ ᵝ ץ ᵬ ᵝȂ WLβ ҹ

0̆ ҂ᵝҹ ᵝȂ WLβ 1̆ ῇᵝҹ ᵝȂUSART_CTL0ҬPMβ ԍ

ᵝ Ȃ 

16-2. USART̂8 ᵝ 1Ả ᵝ̃ 

Ả ᵝ

 

ᵝ
bit4 bit5 bit6 bit7bit0 bit1 bit2 bit3 ᵝ

ᵝ

Ả ᵝ
ᵝ

ᵝ

 

Ҭ̆Ả ᵝ ץ USART_CTL1ҬSTB[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.  

№ ѿҩ 16β ̆ 12β № 4ᵝ №Ȃ ᶏ

ң № ṿ Ȃ ԍΐ № № ̆ ᶏUSART

֟ ‰ Ȃ 

№ ̂USARTDIṼҍUCLKΐ Ҋ῏ ̔ 

16̆Ὲ ҹ̔ 

USARTDIV= 
UCLK

16ĬBaud Rate
                          ̂16-1) 

8̆ Ὲ ҹ̔ 

USARTDIV= 
UCLK

8ĬBaud Rate
                           (16-2) 

ᶛ ̆ 16̔ 

1. USART_BAUD ṿ ⌠USARTDIV̔ 

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

UASRTDIV=33+13/16=33.81Ȃ 

2. USARTDIV⌠USART_BAUD ṿ̔ 

Ẋ UASRTDIV=30.37̆INTDIV=30̂0x1ẼȂ 

16*0.37=5.92̆ 6̆  FRADIV=6 (0x6)Ȃץ

USART_BAUD=0x1E6Ȃ 

̔ FRADIV=16̂ ₮̃̆ ↕ ᵝ ⱴ⌠ №Ȃ 

16.3.3. USART  

USART_CTL0 ᶏ ᵝ̂TEÑ ᵝ̆ ‖ Ҍҹ ̆
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ᴪ TX ȂTX ץ USART_CTL1ҬTINVβ Ȃ

‖ CK ₮Ȃ 

TENᵝ ᴪ ₮ѿҩ ȂTENβ Ҭ Ҍ ץ ᵝ Ȃ 

҉ ̆TBE ҹ Ȃ USART_STATҬ TBEᵝ ̆ ץ Ҍ

╠ѿҩ ’ҊΏ῀ USART_TDATAȂ Ώ῀ USART_TDATĂ

TBEβ 0Ȃ USART_TDATA῀ ᵝ ̆ ᵝ ᴆ 1Ȃ

ѿҩ Ώ῀ USART_TDATĂ ᾢ ῀ ‖ ̆

╠ ᴰ ⌠ ᵝ ҬȂ Ώ῀ USART_TDATA ̆

T̆BEβ ᵝ̆ ┴ᴰ ⌠ ᵝ

Ȃ 

Ẋ ѿ ₮ ̆ ғTBEβ ᵝ̆ ӇUSART_STATҬTCβ

1Ȃ USART_CTL0Ҭ Ҭ ᶏ ᵝ̂TCIẼҹ 1̆ ᴪ֟ Ҭ Ȃ 

16-3. USART ₮ԅUSART Ȃ ᴆ ᵬ Ҋץ ̔ 

1. USART_CTL0 WL ̕ 

2. USART_CTL1ҬΏSTB[1:0]ᵝ Ả ᵝ ̕ 

3. ԅ Ḥ ̆ USART_CTL2 Ҭᶏ DMÂDENTβ̃̕ 

4. USART_BAUDҬ ̕ 

5. USART_CTL0Ҭ ᵝUENβ̆ᶏ USART̕ 

6. USART_CTL0Ҭ TENβ̕ 

7. TBEᵝ̕ 

8. USART_TDATAΏ ̕ 

9. DMAᶏ ̆ ѿҩ 7-8̕  

10. TC=1̆ Ȃ 

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

TCCβ Ώ1 TCβ 0Ȃ 

SBKCMDβ ̆ᴪ ѿҩ ̆ ̆SBKCMD 0Ȃ 

16.3.4. USART  

҉ ̆ Ҋץ ᶏ USART ̔ 
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1. ΏUSART_CTL0 WLβ ̕ 

2. USART_CTL1ҬΏSTB[1:0]ᵝ Ả ᵝ ̕ 

3. ԅ Ḥ ̆ USART_CTL2Ҭᶏ DMÂDENRβ̃ ̕ 

4. USART_BAUDҬ ̕ 

5. USART_CTL0Ҭ ᵝUENβ̆ᶏ USART̕ 

6. USART_CTL0Ҭ RENβȂ 

ᶏ ⌠ѿҩ ‖Ḃ Ȃ ѿҩ Ҭᴪ

̆ Ẽ ̆ Ȃ 

⌠ѿҩ ̆USART_STATҬ RBNEᵝ̆ ԅUSART_CTL0

Ҭ Ҭ ᶏ ᵝRBNEIĔ ᴪ֟ Ҭ Ȃ USART_STATҬ ץ

Ȃ 

ᴆ ץ USART_RDATA DMA ⌠ ȂҌ

DMĂ USART_RDATA ѿҩ ᵬ ץ RBNEβȂ 

Ҭ̆ ᶏ RENβ ̆Ҍ ╠ ᴪҡ Ȃ 

’Ҋ̆ ҈ҩ ṿ ᵀ ᵝ ṿȂ 8Ṑ ̆

3ȁ4ȁ5ҩ ̕ 16Ṑ ̆ 7ȁ8ȁ9ҩ Ȃ 3ҩ

Ҭ 2ҩ 3ҩҹ 0̆ ᵝ ҹ 0̆ ↕ҹ1Ȃ 3ҩ Ҭ ѿҩ

ṿҍῒזңҩҌ ̆Ҍ ᵝ̆ ᵝ̆ Ẽ ᵝ Ả ᵝ̆ ֟

̂NERR̃Ȃ ᵝUSART_CTL2ҬERRIĔ ᴪ֟ Ҭ Ȃ USART_CTL2

Ҭ ᵝ OSB̆ ֽ 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_CTL0Ҭ PCENβᶏ Ẽ ⱳ ̆ ѿҩ

Ẽ ṿ̆ ῒҍ ⌠ Ẽ ᵝ Ȃ Ҍ ŬSART_STAT

ҬPERR ᵝȂ ᵝԅUSART_CTL0Ҭ PERRIEᵝ̆ ֟ Ҭ Ȃ 

Ả ᵝᴰ ҬRX ҹ 0̆ ֟ ŬSART_STATҬFERRᵝȂ

ᵝ USART_CTL2Ҭ ERRIEβ̆ ֟ Ҭ Ȃ Ả ᵝ ̆ Ҋ₃ץ

̔ 
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͠ 0.5ҩẢ ᵝ̔0.5ҩẢ ᵝ ̆Ả ᵝҌ  

͠ 1ҩẢ ᵝ̔1ҩẢ ᵝ ̆ Ả ᵝ Ҭ  

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

1ҩẢ ᵝ Ҭ  

͠ 2ҩẢ ᵝ̔2ҩẢ ᵝ ̆ ѿҩẢ ᵝ ⌠ ̆ ᵝ̆↕

ԋҩẢ ᵝҌ Ȃ ѿҩẢ ᵝ ⌠ ↕̆ ԋҩẢ

ᵝ Ȃ 

⌠ѿ ̆ RBNEβ ̆ Ҍᴪ Ữ ‖

ҬȂUSART_STATҬ ₮ ᵝ ORERR ᵝȂ ᶏ DMA ᵝ

USART_CTL2ҬERRIEβ ᵝRBNEIĔ ֟ Ҭ Ȃ 

ѿҩ Ҭ̆NERRȁPERRȁFERRȁORERR №≢ RBNE ᵝȂ

Ҭ̆֟ ԅ ̂NERR̃ȁ ̂PERR̃ȁ ̂FERR̃ ₮ ̂ORERR̃̆

↕NERRȁPERRȁFERRORERR RBNE ᵝȂ 

16.3.5. DMA ‖  

ҹ⁞ ̆ ץ DMA ‖ ‖ Ȃ ᵝ USART_CTL2

ҬDENTβ ᶏץ DMA ̆ ᵝUSART_CTL2ҬDENRβ ᶏץ DMA

Ȃ 

DMA ԍ USART ̆DMA ׆ ῤ SRAMD ⌠ USART ‖ Ȃ

16-5. DMA USART Ȃ 
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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 ŬSART_STATҬTCβ 1Ȃ USART_CTL0Ҭ

TCIEβ ̆ ֟ Ҭ Ȃ 

DMA ԍ USART ̆DMA ׆ ‖ ᴰ ⌠ ῤ SRAMȂ

16-6. DMA USART Ȃ USART_CTL2Ҭ

ERRIEβ 1̆ USART_STATҬ ᵝ̂FERRȁORERRNERR̃ 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 nCTSnRTS Ȃ USART_CTL2ҬRTSENβ

1 ᶏ RTS ̆ USART_CTL2ҬCTSENβ 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 ̆nRTS

̆ ҹԅ Ҋѿ Ȃ ‖ ̆nRTSḠ Ȃ 
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CTS  

USART nCTS῀ ‗ ץ Ȃ USART_STAT

ҬTBEβ 0ғnCTSҹᵞ ̆ Ȃ ̆ nCTSḤ ҹ

̆ ᴪ ╠ Ả Ȃ 

16-8. ᴆ └ 

nCTS

RX

nRTS

RTS

CTS

TX
ᵝ  2 ᵝ  3Ả

ᵝ

Ả

ᵝ
 1 Ả ᵝ

ᵝ 1 ᵝ 2Ả
ᵝ

Ả

ᵝ

USART_TDATA  2  3

 

RS485ꜚ ᶏ  

ꜚᶏ ⱳ USART_CTL2└ DEMβ Ȃ ᾛ DE

̂Driver EnablẽḤ └Ȃ ╠ ꜚᶏ Ḥ ѿҩ ᵝ

ӊ 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 ҩ USART ѿҩ Ȃ ԍѿҩ ̆ RX

̆ ѿ Ȃҹ⁞ ̆ ᴆ ץ USART_CMD Ҭ

MMCMDβ 1ᶏUSART͂ Ȃ 

USARTԍ ̆ ᵝ Ҍᴪ ᵝȂ ̆USARTץ

ᴆ Ҋңץ Ҭ ѿ ̔ Ȃ 

ᶏ USARTȂ RWUβ ҹ 0̆ RX ⌠ ̆

USART_STATҬ IDLEFβᴪ ᵝȂ RWUβ ᵝ̆RX ⌠ ̆

ᴆᴪ RWU ׆̆ ₮ ̆ ̆USART_STATҬ

IDLEFβҌᴪ 1Ȃ 

USART_CTL0ҬWM ᵝ̆ ᵝᴪ ҹ ᵝȂ ᵝ

ҹ 1̆ ҹ Ȃ ᵝ 0̆ ҹ Ȃ

ᵞ 4β ᵞ 7β ҍUSART_CTL1Ҭ ADDRβ ̆ ᴆᴪ RWU ̆

₮ Ȃ ⌠ USART R̆BNE ᵝȂ USART_STAT׆ץ

Ҭ Ȃ ᵞ 4ᵝ ᵞ 7ᵝҍ USART_CTL1Ҭ ADDRβҌ

̆ ᴆᴪ ᵝRWU ꜚ ῀ Ȃ ’Ҋ̆RBNEҌᴪ ᵝȂ 
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USART_CTL0ҬPCENβ ᵝ̆ ᵝ ҹ ᵝ ῒ̆ᵩᵝ ҹ

ᵝȂ ADDMβ ᵝ̆ғ ҹ 7β ̆ῒҬ ᵞ 6β ҍADDR[5:0]

Ȃ ADDMβ ᵝ̆ғ ҹ 9β ̆ῒҬᵞ 8β ҍADDR[7:0]Ȃ 

16.3.8. LIN  

USART_CTL1 LMEN ᵝ ᶏ ԑ Ȃ LIN Ҋ̆

USART_CTL1ҬCKEN̆STB[1:0]USART_CTL2SCEN̆HDEN̆IRENβ

0Ȃ 

ѿҩ ̆LIN ҍ Ȃ ᵝ ҹ 8Ȃѿҩ

Ả ᵝ 13ҩ0ҹ Ȃ 

ⱳ ῃ ԍ USART Ȃ ̆ ץ Ҋ̆Ӟ ץ

ᴰ ҬȂUSART_CTL1ҬLBLENβ ץ Ȃ RX

⌠ ԍ ԍ 0̂ LBLEN=0̆10ҩ 0̕ LBLEN=1̆11ҩ 0̃̆

USART_STATҬLBDFβ Ȃ USART_CTL1ҬLBDIEᵝ̆ ֟ Ҭ

Ȃ 

16-9. Ҋ ̆ Ҋ̆USART ᴪ

⌠ѿҩῃ0 ̆ FERRᵝȂ 

16-9. Ҋ  

0 1 2

1 ҩ

USART_RDATA 0 1 00000000 2

FERR

RX pin

LBDF  

16-10. ᴰ Ҭ ̆ ᴰ Ҭ̆ ╠ᴰ

̆FERRᵝȂ 

16-10. ᴰ Ҭ  

0 2

USART_RDATA 0 1 2

FERR

RX pin

LBDF

1ҩ

1

 

16.3.9. Ḥ  

USART Һ Ҋ ῃ ұ Ḥ̆ ץ ᵝUSART_CTL1CKENβ ᶏ

Ȃ Ҋ ŬSART_CTL1LMENUSART_CTL2SCEN̆HDEN̆IRENβ

0ȂCK ᵬҹUSART ₮ֽ̆ TENβ ᶏ ̆ Ȃ ᵝ
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Ả ᵝᴰ ̆Ҍᴪ׆CK ₮ ‖ȂUSART_CTL1CLENβ ‗ ᵞ

ᵝ̂ ᵝ̃ Ḥ ₮Ȃ Ҭ̆ӞҌᴪ

Ḥ ֟ ȂUSART_CTL1CPHβ ‗ ѿҩ ԋҩ

ȂUSART_CTL1CPLβ ‗ USART Ҋ̆

Ȃ 

CK ₮ USART_CTL1Ҭ CPL̆CPH̆CLENβ‗ 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 ᵝ USART_CTL2Ҭ IRENᶏ Ȃ IrDA Ҋ̆

USART_CTL1 LMEN̆STB[1:0]C̆KENβ USART_CTL2 HDEN̆SCEN

ᵝ 0Ȃ 

IrDAҊ̆USART 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 ҍ RX Ҍ ȂTX ҹᵞ ̆RX ҹ

ȂIrDA Ḡ ף ó1ô̆ ᾣ ‖̂RTZḤ ף̃ ó0ôȂῒ ‖

ѿҩᵝ 3/16ȂIrDA ⌠ ԍ1ҩPSC ‖Ȃ ‖

ԍ 1p ԍ2ṐPSC ̆IrDA↕ ⌠Ȃ 

ԍIrDAѿ ̆ IrDA SIR ENDECҬ̆ Ҍ Ȃ 

16-14. IrDA└ 

tx 

frame
Ả ᵝ

ᵝ
10 0 00001 11 1

Ả ᵝ
ᵝ 1 0 1111 00000

TX pin

rx 

frame

RX pin

 

USART_CTL2ҬIRLPβ ᶏSIRץ ᵬ ᵞⱳ ҊȂ

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

‖ ҹᵞⱳץ 3ṐȂ ᵬ ҍ IrDA Ȃ 

16.3.11. Ḥ  

USART_CTL2 HDENβ̆ ᶏץ Ȃ Ḥ Ҋ̆

USART_CTL1 LMEN̆CKENβ USART_CTL2 SCEN̆IRENβ

Ȃ 

Ҋֽ Ḥ̆TX RX ῤ׆ ⌠ѿ ̆RX ҌῬᶏ ȂTX
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ҹ ̆ Ḥ‖ ᴆ Ȃ TEN ᵝ ̆ Ҭ

ᴪ Ȃ 

16.3.12. ̂ISO7816-3̃  

ѿ Ḥ ̆ ISO7816-3 Ȃ ̂T=0̃ ̂T=1̃Ȃ

USART_CTL2 SCENβ 1̆ ᶏ Ȃ Ҋ̆

USART_CTL1 LMENβ USART_CTL2HDEN̆IRENβ 0Ȃ 

CKENβ ᵝ̆USART ᶫѿҩ Ȃ №ץ ԍῒז Ȃ 

Ҋ ҹ̔1 ᵝ+9 ᵝ̂ 1ҩ Ẽ ᵝ̃+1.5Ả ᵝȂ 

ѿ Ḥ Ȃ ҍ ̆TX ̆

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 ̆TX Ả ᵝ ѿҩᵝ ῤ

ᵞ̆ ѿҩ NACKḤ Ȃ ̆USARTᴪ ꜚ SCRTNUMȂ

╠ ᴪ ῀ 2.5β Ȃ ѿ ̆TCᴪ ᵝȂ

ׅ ⌠NACKḤ ŬSARTᴪẢ ̆ ᵝȂUSARTҌᴪ NACK

Ḥ 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_CTL2Ҭ NKENᵝ ᶏץ NACKḤ Ȃ 

ҊҌ Ȃ 
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̂T=1̃ 

T=1̂ ̃Ҋ̆USART_CTL2 NKENβ ῏ Ȃ 

׆ ̆ ᴆ USART_RT RT[23:0]ᵝ BWT̂

̃-11 ṿ̆ RBNEIEβȂ ⌠ԅ ҩ ̆ ׆ ⌠ ̆

Ҭ Ȃ ӊ╠ ⌠ԅ ѿҩ ̆↕ᴪ RBNEҬ Ȃ Ҋ̆

DMA׆ ̆Ӟ ѿҩ Ῥ ᶏ DMAȂ 

⌠ ѿҩ ӊ ̂RBNEҬ ̃ USART_RT ҹCWT̂

̃-11ӊ ҩṿ̂ ҩ ץ ᵬҹ ᵝ̃̆ ҹԅ ꜚ ңҩ ӊ

Ȃ ╠ѿҩ ⌠ CWT ӊ ̆

USARTᴪ RTF ᴆ̆ RTIE ᵝ ̆ᴪ Ҭ Ȃ 

USARTѿҩ ⌠ ̆ ҩ USART Ṝ ꜚ

0̂ TBE=0Ȃ̃ ҩ Ḥ ᵝԍ ₮ ҈ҩ ̂ № Ȃ̃ ҩṿ

Ώ῀USART_RT BL[7:0]Ȃ ᶏ DMA ̆ ӊ╠̆ ҩ

ҹ ṿ̂0x0̃Ȃҹԅ ⌠ ҩṿ̆ ⌠ ҩ ̆ᴪ ѿҩҬ Ȃ ᴆ ׆ץ

‖ ҈ҩ ᵬҹ Ȃ 

Ҭ ꜚ ̆ ץ ᴆ ₮ Ạ BL ṿ ⌠Ȃᵖ

ӊ╠ B̆L̂0xFF̃ץ ҹ ṿȂ ṿ↕ ⌠ ҈ҩ Ώ⌠

ҬȂ 

ҩ ̂ ̆ Ḥ ̃ ԍBL+4Ȃ EBF Ҭ

ᴆ̂ EBIEβ 1 Ȃ̃ ₮ ̆ ᴪ ѿҩRTҬ Ȃ 

 

ӈԅң ̔ Ȃ 

׆̆ ᵞᵝ ᴰ ̆TX ף ó1ô̆Ẽ Ȃ

’Ҋ̆MSBFβ DINVβ ҹ 0̂ ṿ Ȃ̃ 

׆̆ ᵝ ᴰ ̆TX ᵞ ף ó1ô̆Ẽ Ȃ

’Ҋ̆MSBFβ DINVβ ҹ1Ȃ 

16.3.13. ModBusḤ 

ⱳ ̆USARTʟ ModBus/RTUModBus/ASCII Ȃ 

ModBus/RTUҊ̆ ѿҩ 2ҩ ≢ Ȃ ҩⱳ

ѿҩ ⱳ Ȃ 

ҹԅ ̆ ᵝ USART_CTL1 RTENβ USART_CTL0

RTIEβȂUSART_RT ҍ2ҩ ṿȂ ѿҩẢ ᵝ

̆ ̆ ֟ ѿҩҬ ̆ ᴆ ╠ Ȃ 

ModBus/ASCIIҊ̆ ҹ ѿҩ ̂CR/LF̃ұȂUSART
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└ ҩⱳ Ȃΐᵣ LF ASCII ⌠ ADDR Ҭ

̂AMIE=1̃ Ȃ ᴆ ⌠LF ץ DMA Ҭ ⌠CR/LF⌠ Ȃ 

16.3.14. FIFO 

USART_RFCS RFENᵝᶏ FIFŎץ ᾧ CPU

RBNEҬ ̆ Ȃ FIFO Ữ 5 Ȃ FIFO

̆RFFINTᵝ ᵝȂ RFFIEᵝ̆ ֟ 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

₮ R̆BNEIEᵝ ᵝȂ ₮ ╠ P̆ERR̆NERR̆FERR̆EBF

0Ȃ 

Deepsleep׆ .16.3.15  

‰RBNEҬ WUMҬ USART׆ MCUȂ 

UESMβ 1 ғUSART ҹIRC16MLXTAL̂ RCU № Ȃ̃ 

ᶏ RBNE‰Ҭ ̆ ῀ ╠ RBNEIEᵝ ᵝȂ 

ᶏ WUIEҬ ̆WUIEҬ ץ WUMβ Ȃ 

῀ ╠̆ DMAȂ ῀ ╠̆ ᴆ USART

ᴰ Ȃ ץ USART_STATҬ BSY ∞ ȂREAβ

ץ ḠUSARTᶏ Ȃ 

⌠ Ԋᴆ ̆ MCU ᵬ ̆WUF ᵝ ᴆ

1̆ ғ WUIE ᵝ ’Ҋ̆ ѿҩ Ҭ Ȃ 

16.3.16. USARTҬ  

USARTҬ Ԋᴆ 16-3. USARTҬ ̔ 
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16-3. USARTҬ  

Ҭ Ԋᴆ Ԋᴆ  ᶏ └ᵝ 

 TBE TBEIE 

CTS  CTSF CTSIE 

 TC TCIE 

⌠ ץ  RBNE 
RBNEIE 

⌠  ORERR 

FIFO  RFFINT RFFIE 

⌠  IDLEF IDLEIE 

Ẽ  PERR PERRIE 

LIN Ҋ̆ ⌠  LBDF LBDIE 

̂ ȁ ₮

ȁ ̃ 
NERR ORERR FERR ERRIE 

 AMF AMIE 

 RTF RTIE 

 EBF EBIE 

׆  WUF WUIE 

Ҭ └ ӊ╠̆ Ҭ Ԋᴆ ῏ Ȃ ᴋᵥ ṜUSART

└ ֟ 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
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16.4. USART  

USART0 ̔0x4000 4800 

UART1 ̔0x4000 4400 

UART2 ̔0x4001 1000 

16.4.1. USART└ 0̂ USART_CTL0̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

̂32β ̃ 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  

0̔Ҭ  

1̔Ҭ ᶏ  

UART1 UART2Ҭ̆ ᵝḠ Ȃ 

26 RTIE Ҭ ᶏ  

0̔Ҭ  

1̔Ҭ ᶏ  

UART1 UART2Ҭ̆ ᵝḠ Ȃ 

25:21 DEA[4:0] ꜚᶏ ᵝ  

֓ ӈDÊ ꜚᶏ ̃Ḥ ᵝҍ ѿҩ ᵝӊ

Ȃ ץ ҹ ᵝ̂1/8 1/16ᵝ ̃̆ ץ OVSMODᵝ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

20:16 DED[4:0] ꜚᶏ ᵞ  

֓ᵝ ӈѿҩ Ḥ ѿҩ Ả ᵝҍ ᵞDÊ ꜚᶏ ̃Ḥ ӊ

Ȃ ץ ҹ ᵝ̂1/8 1/16ᵝ ̃̆ ץ OVSMODᵝ

Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

15 OVSMOD  

0̔16Ṑ  
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1̔8Ṑ  

LIN̆IrDA ̆ ᵝḠ 0Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

14 AMIE ADDR Ҭ ᶏ  

0̔ADDR Ҭ  

1̔ADDR Ҭ ᶏ  

13 MEN ᶏ  

0̔  

1̔ ᶏ  

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 └  

1̔ └ ᶏ  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

9 PM  

0̔Ẽ  

1̔  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

8 PERRIE Ҭ ᶏ  

0̔ Ҭ  

1̔ USART_STAT PERRᵝ ᵝ ̆ Ҭ Ȃ 

7 TBEIE Ҭ ᶏ  

0̔Ҭ  

1̔ USART_STAT TBEᵝ ᵝ ̆ Ҭ Ȃ 

6 TCIE Ҭ ᶏ  

ᵝ 1̆USART_STAT ҬTC ᵝ ֟ Ҭ Ȃ 

0̔ Ҭ  

1̔ Ҭ ᶏ  

5 RBNEIE ‖ Ҭ Ҭ ᶏ  

0̔ ‖ Ҭ Ҭ  

1̔ USART_STAT ORERR RBNEᵝ ᵝ ̆ Ҭ Ȃ 
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4 IDLEIE IDLE Ҭ ᶏ  

0̔IDLE Ҭ  

1̔ USART_STAT IDLEFᵝ ᵝ ̆ Ҭ Ȃ 

3 TEN ᶏ  

0̔ ῏  

1̔  

2 REN ᶏ  

0̔ ῏  

1̔ ғ ᵝȂ 

1 UESM USART Ҋᶏ  

0̔USARTҌ ׆ MCU 

1̔USART ׆ MCUȂ ᴆ USART IRC16M

LXTALȂ 

UART1 UART2Ҭ̆ ᵝḠ Ȃ 

0 UEN USARTᶏ  

0̔USART № ₮  

1̔USART № ₮ ᶏ  

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  
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0̔ ⱳ  

1̔ ⱳ ᶏ  

UART1 UART2Ҭ̆ 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 

UART1 UART2Ҭ̆ 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  

0̔CK  

1̔CK ᶏ  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 
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UART1 UART2Ҭ̆ ᵝḠ Ȃ 

10 CPL  

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  

1̔ USART_STAT LBDFᵝ ᵝ̆ ֟ Ҭ Ȃ 

UART1 UART2Ҭ̆ ᵝḠ Ȃ 

5 LBLEN LIN  

0̔ 10ᵝ  

1̔ 11ᵝ  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

UART1 UART2Ҭ̆ ᵝḠ Ȃ 

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  

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

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

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

 

ᵝ/ᵝ    

31:23 Ḡ  Ḡ ᵝṿ 

22 WUIE ׆ Ҭ ᶏ  

׆0̔ Ҭ  

׆1̔ Ҭ ᶏ  

UART1 UART2Ҭ̆ 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 ᵝ 

11̔WUF ⌠RBNE ᵝ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

UART1 UART2Ҭ̆ ᵝḠ Ȃ 

19:17 SCRTNUM[2:0] ꜚ  

Ҋ̆ ֓ᵝ Ȃ Ҋ̆

֟ ̂FERRᵝ ᵝ̃ӊ╠ ꜚ Ȃ 

Ҋ̆ ֟ ̂RBNEᵝ PERRᵝ ᵝ̃ӊ╠ ꜚ

Ȃ 

֓ᵝ ҹ0x0 ̆ Ҋ ֓ᵝ Ҍᴪ ꜚ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ ̆ Ả Ȃ 

UART1 UART2Ҭ̆ 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 

0̔DEⱳ  

1̔DEⱳ  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

13 DDRE DMA  

0̔ ’Ҋ̆Ҍ DMAȂ Ҍᴪ֟ DMA ̆
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ץ Ḡ Ҍᴪ ᴰ ̆ᵖ Ҋѿҩ ⌠ ᴪ ᴰ Ȃ

̆RBNEᵝḠ ץ0 ̆ᵖ ᵝᴪ ᵝȂ

ԍ Ȃ 

1̔ ’Ҋ̆DMA ᴪ ̆ ⌠ ᵝ 0ȂRBNE

ᵝᴪ ᵝȂ ᴆ ╠̆ ᾢ DMA

̂DMAR = 0̃ RBNEȂ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

12 OVRD ₮  

0̔ ₮ⱳ ᶏ Ȃ ⌠ ⌠ ╠ ̆ORERR

ᵝ ᵝ̆ ғ ᴪҡ Ȃ 

1̔ ₮ⱳ Ȃ ⌠ ⌠ ╠ ̆ORERR

ᵝ Ҍᴪ ᵝ̆ ᴪ USART_RDATA ╠ץ ῤ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

11 OSB  

0̔҈  

1̔ѿ  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

10 CTSIE CTSҬ ᶏ  

0̔CTSҬ  

1̔ USART_STAT CTSᵝ ᵝ ̆ᴪ֟ Ҭ Ȃ 

9 CTSEN CTSᶏ  

0̔CTS ᴆ  

1̔CTS ᴆ ᶏ  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

8 RTSEN RTSᶏ  

0̔RTS ᴆ  

1̔RTS ᴆ ᶏ ̆ ‖ 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  

1̔ ᶏ  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

UART1 UART2Ҭ̆ ᵝḠ Ȃ 
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4 NKEN NACKᶏ  

0̔ ₮ Ҍ NACK 

1̔ ₮ NACK 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

UART1 UART2Ҭ̆ 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  

0̔IrDA  

1̔IrDA ᶏ  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

UART1 UART2Ҭ̆ 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 

̂32β ̃  

USART̂UEN=1̃ ᶏ ̆ Ҍ ΏȂ 

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

Ḡ  

 

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

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

rw rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:4 BRR[15:4] № № 
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INTDIV[11:0] = BRR[15:4] 

3:0 BRR[3:0] № № 

OVSMOD = 0̆FRADIV= BRR[3:0]̕ 

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

16.4.5. USARTḠ № ̂USART_GP̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ Ҍ ΏȂ 

UART1UART2Ҭ̆ Ḡ Ȃ 

31 30 29 28 27 26 25 24 23 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 №  

00000000̔Ḡ  ï 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№  

... 
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USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

16.4.6. USART ̂USART_RT̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

UART1UART2Ҭ̆ Ḡ 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-CRC̃ï1Ȃ 

ҩṿ ץ ̂ ԍ ׆ ̃̆

ҩ ѿҩ ѿ Ȃ Ҋ̆ TBE=0 ̆

0Ȃ 

ῒז Ҋ̆ REN=0̂ ̃ ғ/ EBCᵝ Ώ1

0Ȃ 

23:0 RT[23:0]  

ᵝ ṿ̆ ᵝ  

‰ Ҋ̆ ѿҩ ̆ RT ῤ̆ ⌠

ᵝ̆RTF ᵝȂ 

̆ ҩṿ CWT BWTȂ ’Ҋ̆ ׆

ѿҩ ᵝ Ȃ 

֓ᵝ ץ ᵬ ΏȂẊ ѿҩ ⌠ RT ̆RTF ᴪ

ᵝȂ ԍ ҩ ̆ ҩṿ Ώѿ Ȃ 

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

Ḡ  TXFCMD RXFCMD MMCMD SBKCMD Ḡ  

 w w w w  

 

ᵝ/ᵝ    

31:5 Ḡ  Ḡ ᵝṿȂ 

4 TXFCMD  

ᵝΏ1 ᵝTBE ᵝ̆ץ Ȃ 

UART1 UART2Ҭ̆ ᵝḠ Ȃ 

3 RXFCMD  

ᵝΏ1 RBNE ᵝ̆ץҡ Ȃ 

2 MMCMD  

ᵝΏ1ᶏUSART ῀ ғ ᵝRWU ᵝȂ 

1 SBKCMD  

ᵝΏ1 ᵝSBF ᶏUSART ѿҩ Ȃ 

0 Ḡ  Ḡ ᵝṿȂ 

16.4.8. USART ̂USART_STAT̃ 

Ẓ ̔0x1C 

ᵝṿ̔0x0000 00C0 

̂32ᵝ̃  

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  
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1̔USART ᶏ  

20 WUF ׆  

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 

UART1 UART2Ҭ̆ 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 ѿ

ҩҬ Ȃ 

⌠ ׆̂ ̆ №̃ ԍ ԍBLEN + 4̆ ᴆ ᵝȂ 

USART_INTC EBCΏ1 0Ȃ 
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UART1 UART2Ҭ̆ ᵝḠ Ȃ 

11 RTF  

0̔  

1̔ ̆ USART_CTL1 RTIE ᵝ̆ ᴪ Ҭ Ȃ 

ԅ USART_RT Ҭ RTṿ̆ ᴆ 1Ȃ 

USART_INTC RTCᵝΏ1 0Ȃ 

̆ ҩ ԍCWT BWT Ȃ 

UART1 UART2Ҭ̆ 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 

UART1 UART2Ҭ̆ 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
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ᴪ Ҭ ֟ Ȃ 

ᵝ ῤ ⌠ USART_ RDATĂ ᴆ ᵝȂ 

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. USARTҬ ̂USART_INTC̃ 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 
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̂32ᵝ̃  

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

Ḡ  WUC Ḡ  AMC Ḡ  

 w  w  

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

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

 w w  w w  w  w w w w w 

 

ᵝ/ᵝ    

31:21 Ḡ  Ḡ ᵝṿȂ 

20 WUC ׆  

ᵝΏ1 USART_STAT WUFᵝȂ 

UART1 UART2Ҭ̆ 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 

UART1 UART2Ҭ̆ ᵝḠ Ȃ 

11 RTC  

ᵝΏ1 USART_STAT RTF Ȃ 

UART1 UART2Ҭ̆ ᵝḠ Ȃ 

10 Ḡ  Ḡ ᵝṿȂ 

9 CTSC CTS  

ᵝΏ1 USART_STAT CTSFᵝȂ 

8 LBDC LIN  

ᵝΏ1 USART_STAT LBDF ᵝȂ 

UART1 UART2Ҭ̆ ᵝḠ Ȃ 

7 Ḡ  Ḡ ᵝṿȂ 

6 TCC  

ᵝΏ1 USART_STAT TCᵝȂ 

5 Ḡ  Ḡ ᵝṿȂ 

4 IDLEC  

ᵝΏ1 USART_STAT IDLEFᵝȂ 

3 OREC ₮  
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ᵝΏ1 USART_STAT ORERRᵝȂ 

2 NEC  

ᵝΏ1 USART_STAT NERRᵝȂ 

1 FEC  

ᵝΏ1 USART_STAT FERRᵝȂ 

0 PEC  

ᵝΏ1 USART_STAT PERRᵝȂ 

16.4.10. USART ̂USART_RDATÃ 

Ẓ ̔0x24 

ᵝṿ̔ ӈ 

̂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  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 ӈ 

̂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  TDATA[8:0] 

 rw 

 

ᵝ/ᵝ    
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31:9 Ḡ  Ḡ ᵝṿȂ 

8:0 TDATA[8:0] ṿ 

 

⌠ 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. USARTῚ └ ̂USART_CHC̃ 

Ẓ ̔0xC0 

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  EPERR Ḡ  HCM 

 rc_w0  rw 

 

ᵝ/ᵝ    

31:9 Ḡ  Ḡ ᵝṿȂ 

8 EPERR ╠ Ȃ 

RBNEβ ╠̆ ᵝ ⌠ ᵝȂ 

ᴆΏ0 ץ ᵝȂ 

0̔ ⌠  

1̔ ⌠  

7:1 Ḡ  Ḡ ᵝṿȂ 

0 HCM ᴆ └Ὶ  

0̔ nRTSḤ ԍRBNE  

1̔ ѿҩ ᵝ̂PCEᵝ Ẽᵝ̃ ̆nRTSḤ ᵝ 

16.4.13. USART FIFO└ ̂USART_RFCS̃ 

Ẓ ̔0xD0 

ᵝṿ̔0x0000 0400 

̂32β ̃  

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

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
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RFFINT RFCNT[2:0] RFF RFE RFFIE RFEN Ḡ  ELNACK 

r_w0 r r r rw rw  rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 RFFINT FIFOҬ  

14:12 RFCNT[2:0] FIFOṿ 

11 RFF FIFO  

0̔ FIFOҌҹ  

1̔ FIFO 

10 RFE FIFO  

0̔ FIFOҌҹ  

1̔ FIFO 

9 RFFIE FIFOҬ ᶏ  

0̔ FIFOҬ  

1̔ ᶏ FIFOҬ  

8 RFEN FIFOᶏ  

UESM=1̆ ᵝ ᵝȂ 

0̔ ᶏ FIFO 

1̔ ᶏ FIFO 

7:1 Ḡ  Ḡ ᵝṿȂ 

0 ELNACK ԅ ̆ ╠NACK 

⌠ ᵝ ̆NACK‖ ╠1/16ᵝ Ȃ 

0̔ ԅ ̆ ╠NACK 

1̔ ԅ ̆ᶏ ╠NACK 

UART1 UART2Ҭ̆ 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 ԅI2C ̆ ץ + ̆ΐ CRC

ⱳ ȁ SMBuŝ ̃ PMBuŝ Ȃ̃ ̆I2C

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 ҩ 7β ׆ ̂ңҩ ᵝ Ȃ̃ 

Â Ḡ Ȃ 

Â I2CҺ Ȃ 

Â ̂ 100 kHz̃̆ ̂ 400 kHz̃ + ̂ 1MHz̃Ȃ 

Â ׆ Ҋ SCLҺꜚ ᵞȂ 

Â DMA Ȃ 

Â Ὶ SMBus 3.0PMBus 1.3Ȃ 

Â PEĈ ̃ Ȃ 

Â Ȃ 

Â I2C0 ̆ Ȃ 

Â ԍPCLK Ȃ 

17.3. ⱳ  

I2C ῤ 17-1. I2C Ȃ 
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17-1. I2C  

A
P

B

SDA └
CRC  / 

PEC

SCL └

└

└

ᵝ

DMA / Ҳ

SMBA

ᵝ

SDA

SCL

 

17-1. I2C ̂ ≠ I2C ̃ 

  

 ⌠  

׆   

Һ  ∆ ᴰ ̆֟ Ḥ ᴰ  

׆  Һ  

Һ Ҍ Ḥ ╠ Ҋ └ ҩҺ  

ᴂ  
ѿҩҺ └ ̆ ѿҩҺ ᾛ ̆ғ Һ

Ḥ Ҍ ̆Ḡ ҉ ᴂ  

17.3.1.  

I2C ԍPCLK ̆ ץ ᵬI2CȂ 

I2C ̂I2CCLK̃ Ҋ҈ҩץ׆ץ Ҭ ̔ 

Â APB1 PCLK1̂ ṿ̃ 

Â ῤ 16M RCIRC16M 

Â SYSCLK 

I2C tI2CCLK Ҋץ ᴆ̔ 

Â tI2CCLK<tLOW-tfilters/4 

Â tI2CCLK<tHIGH 

ῒҬ̔ 

tLOW̔ SCLγ  
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tHIGH̔SCL  

tfilters̔ ᶏ ̆ ֟ Ȃ ֟

ṿҹ260ns̆ ֟ ҹDNF[3:0]ĬtI2CCLKȂ 

PCLK tPCLK Ҋץ ᴆ̔ 

Â tPCLK<4/3*tSCL 

ῒҬ̔ 

tSCL̔ SCL  

̔ I2Cῤ PCLKᶫ ̆PCLK tI2CCLK ᴆȂ 

17.3.2. I2C  

Һ ׆ ̆ ̆I2Cץ ᵬ ̔ 

Â ׆  

Â ׆  

Â Һ  

Â Һ  

 

Ḥ SDA ҉ Ȃ Ḥ SCL ᵞ Ṝ

SDA ̂ 17-2. Ȃ̃ ҩ ᴰ ѿҩ ‖Ȃ 

17-2.  

SDA

SCL

 

Ả Ḥ  

ᴰ ԍѿҩ START ԍѿҩ STOP̂ 17-3. Ả Ḥ Ȃ̃

STARTḤ ӈҹ̆ SCLҹ ̆SDA ҉₮ ѿҩ׆ ⌠ᵞ ȂSTOP ᵝ

ӈҹ̆ SCLҹ ̆SDA ҉₮ ѿҩ׆ᵞ⌠ Ȃ 
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17-3. Ả Ḥ  

SDA

SCL

SDA

SCL

START

STOP

 

ҩI2C ̂Ҍ └ ̆LCDꜚ̆ Ữ ̃ ѿ

≢̆ ⱳ ױז̆ ץ Ӟ ᵬҹ Ȃ ’Ҋ̆I2C ᵬ ׆

ҊȂ STARTḤ ֟ ̆I2C ׆ ℗ Һ Ȃ ᴂ ҡ

STOPḤ ֟ ̆I2CҺ ℗ ׆ Ȃ I2CҺ Ȃ 

I2C׆ ⌠I2C ҉ STARTḤ ӊ ̆ ׆ ҉ ̆ӊ ᴪ ׆

⌠ ̂ ᴆ ̃ ̆ ңҩ ̆I2C׆

ѿҩ ̂ACK̃̆ ̔פ Ȃ ̆ ᴆ ԅ

̆↕ I2C׆ ѿҩ ̂0x00̃ ȂI2C 7ᵝ 10

ᵝ Ȃ 

8ᵝᴰ ̆ ᵝ ╠ȂSTARTḤ ӊ ̂ 7β Ҋ ѿҩ

̆10β Ҋ ңҩ ̃ Һ ׆ Ȃ 

8ҩ ̆ 9ҩ ‖ ᴪ Ḥ Ȃ ֟

ACKḤ ץ ᴆ Ȃ 

I2CҺ ֟ STARTḤ STOPḤ ѿ ᴰ ̆ ғ ֟ SCL

Ȃ 

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

ᴆ֟ ̆ Һ ֟ץ RESTARTḤ ꜚ ᴰ Ȃ 

17-4. 10ᵝ I2C ̂Һ ̃ 

׆ ԋҩW(0) ACK 0 ACK N ACK Ảŀŀ

ᴰ  ̂N+1 ҩ ̃

Һ ׆ ׆ Һ

׆ ѿҩ  

̂ ̃
ACK

1      1     1    1     0     x     x
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17-5. 7β I2C ̂Һ ̃ 

׆ ACK 0 ACK N ACK Ảŀŀ

ᴰ ̂N+1ҩ ̃

Һ ׆ ׆ Һ

W(0)

 

17-6. 7β I2C ̂Һ ̃ 

׆ R(1) ACK Ảŀŀ

ᴰ ̂N+1ҩ ̃

Һ ׆ ׆ Һ

0 ACK N NACK

 

10β Ҭ̆ HEAD10Rᵝ ץ ↓ Ȃ

HEAD10R = 0̆ 10β ↓START + 10ᵝ ̂Ώ̃ + ԋҩ

 + RESTART + 10ᵝ ̂ ̃̆ 17-7. 10ᵝ I2C ̂Һ ̆

HEAD10R = 0̃ Ȃ 

10β Ҭ̆ Һ Һ ̆ ↓ ץ RESTART 

+ 10β ̂ ̃̆ 17-8. 10ᵝ I2C ̂Һ ̆HEAD10R = 1̃

Ȃ 

17-7. 10ᵝ I2C ̂Һ ̆HEAD10R = 0̃ 

׆ ԋ

ҩ
W(0) ACK 0 ACK N NACK Ảŀŀ

ᴰ ̂N+1ҩ ̃

Һ ׆ ׆ Һ

׆ ѿҩ

̂ ̃
ACK

1      1     1    1     0     x     x

ACK
׆ ѿҩ

̂ ̃
R(1)

 

17-8. 10ᵝ I2C ̂Һ ̆HEAD10R = 1̃ 

׆ ԋҩ
W(0) 0 ACK N ACKňň

ᴰ ̂N+1ҩ ̃

Һ ׆ ׆ Һ

׆ ѿҩ  

̂ ̃
ACK

1      1     1    1     0     x     x

ACK

ACK 0 ACK N NACK Ảňň

ᴰ ̂N+1ҩ ̃

׆ ѿҩ  

̂ ̃

1      1     1    1     0     x     x

R(1)

 

17.3.3.  

I2C ԅ ̆ I2C
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╠ Ȃ 

I2C_CTL0ҬANOFFβ 1 ץ ̆ ANOFFβ 0 ᶏ

Ȃ + Ҋ̆ └ ‖ 50ns ṿȂ 

I2C_CTL0ҬDNF[3:0]ᵝ Ȃ ᶏ ̆SCL SDA

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

17.3.4. I2C  

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

Ḡ Ȃ 

I2C_TDATAҬ̆ SDADELY ̆ SDA ̆

17-9. Ḡ Ȃ 

17-9. Ḡ  

SDA

SCL

SDADELY

SDA ₮  

ῤ ⌠SCLҊ  

tSYNC1

tHD;DAT

 

SDA ̆SCLDELY Ȃ 17-10. Ȃ 

17-10.  

SDA

SCL

SCLDELY

I2C ᵞSCL

tSU;DAT

 

ῤ ⌠ SCLҊ ̆ SDA ӊ╠ᴪ ῀ѿҩ Ȃ ҹ

tSDADELY=SDADELY*tPSC+tI2CCLKῒ̆ҬtPSC=(PSC+1)*tI2CCLKȂtSDADELYᴪ tHD;DATȂSDA
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₮ ҹtSYNC1+ SDADELY*PSC+1+1*tI2CCLKȂtSYNC1SCLҊ ̆

̆ SCLҍI2CCLK ῍ ‗ ȂSCLҍI2CCLK

ҹ2 3ҩtI2CCLKȂ 

SDADELY Ҋץ ᴆ̔ 

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

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

̔tAFҹ ̆tHD;DAT ԍtVD;DAT ṿȂ 

SS = 0̆ tSDADELY̆ Ώ῀I2C_TDATAӊ╠̆׆ ᴪ ᵞ Ȃ

SCLḠ ᵞ Ȃ tSCLDELY=SCLDELY+1*tPSCȂtSCLDELY

tSU;DATȂ 

SCLDELY Ҋץ ᴆ̔ 

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

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

└Ȃ 

ῤ ⌠ SCLҊ ̆ SCL ₮ӊ╠ᴪ ῀ѿҩ ̆ ҹ

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

ῤ ⌠ SCL҉ ̆ SCL ᵞӊ╠ᴪ ῀ѿҩ ̆ ҹ

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

̔ SSβ I2C ᶏ Ҍ Ȃ 

17-2. Ḡ  

  
‰    +  SMBus 

ᵝ 
ṿ ṿ ṿ ṿ ṿ ṿ ṿ ṿ 

tHD;DAT Ḡ  0 - 0 - 0 - 0.3 - 
us 

tVD;DAT  - 3.45 - 0.9 - 0.45 - - 

tSU;DAT  250 - 100 - 50 - 250 - 

ns 
tr 

SCL SDAḤ

҉  
- 1000 - 300 - 120 - 1000 

tf 
SCL SDAḤ

Ҋ  
- 300 - 300 - 120 - 300 

17.3.5. I2Cβ  

I2C_CTL0Ҭ I2CENβץ ᴆ ᵝȂ ᴆ ᵝ֟ ̆SCL SDA

Ȃ Ḥ └ᵝ ᵝӞ ᵝṿȂ ᴆ ᵝ Ȃ ⌠ ᵝ

ҹ I2C_CTL1Ҭ START̆STOP NACKEN̆I2C_STATҬ I2CBSY̆TBĔ

TĬRBNĔADDSEND̆NACK̆TCR̆TC̆ STPDET̆BERR̆LOSTARBOUERRȂ

̆ SMBus Ĭ2C_CTL1ҬPECTRANSᵝ Ĭ2C_STATҬPECERR̆

TIMEOUTSMBALTβӞᴪ ⌠ Ȃ 
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ҹԅ ᴆ ᵝ̆I2CEN 3ҩAPB ῤḠ ᵞ Ȃ ץ ҊΏץ

ᴆ ↓ Ḡ ᴆ ᵝ̔ 

Â I2CENΏ0 

Â I2CENҹ0 

Â I2CENΏ1 

17.3.6. ᴰ  

 

̆ TBEҹ 0̆ I2C_TDATA ̆ Ӝҩ SCL‖̂

‖̃ ̆I2C_TDATAҬ ῀⌠ ᵝ Ȃ ᵝ Ҭ SDA

₮Ȃ TBEҹ 1̆ ↕ I2C_TDATAҹ ̆ I2C_TDATAҌҹ ӊ╠SCL

ᵞȂSCLᵞ ӜҩSCL‖ӊ Ȃ 

17-11.  

I2C_TDATA

SCL

ᵝ xx

1

xx xx

TBE

0 1 2

A
C

K
‖

A
C

K
‖

Ώ 1 Ώ 2

SCL ᵞ

 

 

̆ ᾢ ⌠ ᵝ Ȃ RBNEҹ 0̆ ᵝ Ҭ

῀I2C_RDATAȂ RBNEҹ 1̆ SCL ᵞ̆ ⌠ӊ╠ ⌠

Ȃ ҩ ᵞ ῀ ‖ӊ╠Ȃ 
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17-12.  

I2C_RDATA

SCL

ᵝ xx 1 xx 2 xx

RBNE

0 1 2

A
C

K
‖

A
C

K
‖

0 1

SCL ᵞ 

 

ꜚ  

ҹԅ ᴰ Ҭ 17-3. ̓͂ Ḥ ₃ Ḥ ̆I2Cᴆ ῀ԅ

Ȃ 

17-3. ̓͂ Ḥ  

ᵬ  ҹ 

Һ  ֟ NACK̆STOPRESTART 

׆  ACK └ 

SMBus  PEC  /  

ᴰ BYTENUM[7:0]I2C_CTL1Ҭ Ȃ BYTENUMԍ 255̆

ԍ׆ └ ̆↕ I2C_CTL1ҬRELOADβ 1 ᶏ

Ȃ Ҋ̆ BYTENUM⌠0 ̆TCRβ 1̆ TCIEβ 1 ֟ Ҭ

Ȃ TCRβ 1 ̆SCL ᵞȂ BYTENUMΏѿҩ ṿ TCRβ Ȃ 

̔ BYTENUM[7:0]ѿ Ȃ 

ᶏ ꜚ ̆ Ȃ ꜚ Ҋ̆ BYTENUM[7:0]⌠0

̆Һ ꜚ ѿҩSTOPḤ Ȃ 

ꜚ ̆I2CḤ ᴆ Ȃ BYTENUM[7:0]

Ҭ ᴰ ̆ ᴆ STOPβ 1 ֟ ѿҩSTOPḤ ̆ TCȂ 

17.3.7. I2C׆  

∆  

׆ Ҋ̆ ᶏ ѿҩ׆ Ȃ ѿҩ׆ Ώ I2C_SADDR0Ҭ̆ ԋҩ

׆ Ώ I2C_SADDR1ҬȂ ᶏ ׆ ̆ I2C_SADDR0
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Ҭ ADDRESSENᵝ I2C_SADDR1Ҭ ADDRESS2EN1Ȃ

I2C_SADDR0Ҭ ADDFORMATᵝ ץ 7ᵝ 10β ̆ Ώ

ADDRESS[9:0]Ȃ 

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

ᵝҌ Ȃ 

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

I2C_SADDR1ADDMSK2[2:0]ᵝ Ȃ 

I2C ⌠ ҍᶏ ῒҬѿҩ ⱳ ĂDDSEND 1̆ ADDMIE

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

ᵝ ̆I2C_STATҬTRβ ȂTR ׆ ᵬҹ Ȃ 

SCL └ 

SS = 0̆ ᵞⱳ ׆ Ҋ̆ ṜSCLᴪ ᵞȂ Ҋ↓ ’

Ҋ̆SCLᴪ ᵞȂ 

Â ADDSENDβ SCL ᵞ̆ ADDSENDβ ӊ Ȃ 

Â ׆ Ҋ ĂDDSENDӊ S̆CL ѿҩ Ώ῀I2C_TDATAӊ

╠ ᵞ Ȃ ╠ѿҩ ӊ ̆ Ώ῀ I2C_TDATAӊ╠̆

SCLӞ ᵞ Ȃ 

Â ׆ Ҋ̆ ᵖ I2C_RDATAҬ ̆SCL

ᵞȂ 

Â SBCTL = 1ғRELOAD = 1̆ ѿҩ ᴰ ̆TCR ᵝȂ TCR

ӊ╠SCL ᵞȂ 

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

ᵞȂ 

SCL └ ץ I2C_CTL0Ҭ SSβ 1 Ȃ Ҋ↓ ’Ҋ̆SCLҌᴪ

ᵞȂ 

Â ADDSENDβ SCL Ҍᴪ ᵞȂ 

Â ׆ Ҋ̆ ᴰ ֟ ѿҩSCL‖ӊ╠Ώ῀I2C_TDATA

Ȃ ↕ I2C_STATҬ OUERRβ ᴪ 1̆ ERRIEβӞ 1̆ ֟

ѿҩҬ Ȃ STPDETβ 1 ғ ѿҩ Ĭ2C_STATҬOUERR

ᵝӞ 1Ȃ 

Â ׆ Ҋ̆ Ҋѿҩ ֟ ӜҩSCL‖̂ACK ‖̃ӊ

╠ Ȃ ↕ I2C_STATҬ OUERRβӞ 1Ȃ ERRIEβӞ 1̆ ֟

ѿҩҬ Ȃ 

׆ └  

׆ Ҋ ACK └̆ ץ I2C_CTL0Ҭ SBCTLβ 1

ᶏ ׆ └ Ȃ SS = 1̆׆ └ Ȃ 

ᶏ ׆ └ ̆ ᵝI2C_CTL1ҬRELOADβᶏ Ȃ
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׆ └ Ҭ̆ ADDSENDҬ Ⱶ Ҭ I2C_CTL1Ҭ BYTENUM[7:0]

ҹ 1̆ ғ ҩ ҹ 1Ȃ ⌠ѿҩ ̆I2C_STAT

Ҭ TCRβ 1̆ ῇҩ Ӝҩ SCL ‖ӊ ׆ SCL ᵞȂ ץ

I2C_RDATAҬ׆ ₮ ̆ I2C_CTL1ҬNACKENβ̆ ׆ ‗ץ

ACK NACKȂ BYTENUM[7:0]Ώ῀ ṿ ׆̆ SCL Ȃ 

BYTENUM[7:0]ԍ0x1̆ BYTENUM[7:0] ̆ Ȃ 

̔ Ҋ↓ ’Ҋ̆ ץ SBCTLβ̔  

1ȁ I2CEN = 0Ȃ 

2ȁ ׆ Ȃ 

3ȁ ADDSEND = 1Ȃ 

ADDSEND = 1̆ TCR = 1̆RELOAD ץ ḱ Ȃ 

17-13. I2C׆ ∆  

I2CEN=0

I2C_CTL0ҬDNF[3:0] 

I2C_TIMING Ҭ PSC[3:0]̆

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

 I2C_CTL0 ҬSS

I2CEN=1

I2C_SADDR0 ҬADDRESSEN 

I2C_SADDR1 ҬADDRESS2EN 

I2C_SADDR0 ҬADDRESS[9:0]̆

ADDFORMAT ADDRESSEN Ȃ

I2C_SADDR1 ҬADDRESS2[7:1]̆ 

ADDMSK2[2:0] ADDRESS2ENȂ

I2C_CTL2 ҬADDM[6:0]

I2C_CTL0 ҬSBCTL 
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׆ Ҋ ᴆ  

I2C_TDATAҹ ̆I2C_STATҬ TIβ ᴪ ᵝȂ I2C_CTL0Ҭ

TIEβ 1̆ ֟ Ҭ Ȃ ⌠ NACK̆I2C_STATҬ NACKβᴪ ᵝȂ

I2C_CTL0ҬNACKIEᵝ 1̆ ֟ Ҭ Ȃ ⌠NACKḤ ̆I2C_STAT

ҬTIβ Ҍᴪ ᵝȂ 

⌠ STOPḤ ̆I2C_STATҬ STPDETβ 1Ȃ I2C_CTL0Ҭ

STPDETIEᵝ 1̆ ֟ Ҭ Ȃ 

SBCTL = 0̆ ADDSEND = 1̆ғI2C_STATҬTBEβҹ 0̆ ץ

I2C_TDATAҬ TBE 1 I2C_TDATAȂ 

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

Ҭ ȂTIԊᴆ ҍBYTENUM[7:0]ṿ Ȃ 

SS = 1̆ I2C_STATҬADDSENDβᵝ SCL Ҍᴪ ᵞȂ ’

Ҋ̆I2C_TDATAҬ Ҍ ADDSENDҬ Ⱶ Ҭ Ȃ ѿҩ

ADDSENDβӊ╠ ⌠I2C_TDATAȂ 

Â ץ ҉ѿ ᴰ ѿ TIԊᴆΏ῀ Ȃ 

Â Ҍ ̆ TBEβ 1 ┘ I2C_TDATĂ ׆

Ȃ STPDETβ ҹ0Ȃ ↕I2C_STATҬOUERR

ᵝ 1 ֟ Ҋ Ȃ 

Â ׆ Ҋᶏ Ҭ DMA ̆ ѿҩTIԊᴆ̆TIβ TBEβ

1Ȃ 
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17-14. I2C׆ ̂SS = 0̃ 

Һ ֟ ᴆ

̂ START ̃

Һ

׆

SCL ׆ ᵞ 

׆ ԋҩ

Һ

éé̂ ᴰ ̃

׆ N-1ҩ

Һ

׆ Nҩ

Һ Ҍ

Һ ֟ Ả ᴆ

I2C∆

ADDSEND

I2C_STAT ҬREADDR 

TR ᵝ̆ ᵝ TBE ̆ 

ADDSEND

TI

TI

TBE 1̆Ώ῀ ѿҩ

⌠I2C_TDATA

Ώ῀ xҩ ⌠
I2C_TDATA

TI

Ώ῀ ԋҩ ⌠
I2C_TDATA

Ώ῀ ҈ҩ ⌠
I2C_TDATA

Ώ῀ Nҩ ⌠
I2C_TDATA

TI  NACK

I2C  ᴆ ҹ ᴆ ᵬ

׆ ѿҩ

Һ

Ώ῀ N+1ҩ ⌠

I2C_TDATĂ N+1ҩ

Ҍᴪ ̆  NACK

 STPDET
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17-15. I2C׆ ̂SS = 1̃ 

Һ ֟ ᴆ

̂START ̃

Һ

׆

׆ ԋҩ

Һ

éé̂ ᴰ ̃

׆ N-2ҩ

Һ

׆ N-1ҩ

Һ

Һ ֟ Ả ᴆ

I2C ∆

ADDSEND
I2C_STAT ҬREADDR 

TRᵝ̆  ADDSEND

TI

TI

Ώ῀ ԋҩ ⌠
I2C_TDATA

Ώ῀ xҩ ⌠
I2C_TDATA

TI

Ώ῀ ҈ҩ ⌠
I2C_TDATA

Ώ῀ ҩ ⌠
I2C_TDATA

Ώ῀ Nҩ ⌠
I2C_TDATA

TI

I2C ᴆ ҹ ᴆ ᵬ

׆ ѿҩ

Һ

Ώ῀ N+1ҩ ⌠
I2C_TDATA

N+1ҩ Ҍᴪ

STPDET

Ώ῀ ѿҩ ⌠
I2C_TDATA

TI

׆ Nҩ

Һ Ҍ TĬTBE NACK

NACK

TBE

 

׆ Ҋ ᴆ  

I2C_RDATA ̆I2C_STATҬ RBNEβ 1̆ I2C_CTL0Ҭ

RBNEIEᵝ 1̆ ֟ Ҭ Ȃ ⌠STOPḤ ̆I2C_STATҬSTPDETβ

1Ȃ I2C_CTL0ҬSTPDETIE1̆ ֟ Ҭ Ȃ 
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17-16. I2C׆  

Һ ֟ ᴆ

̂START ̃

Һ

׆

SCL ׆ ᵞ

ֽ̂ SS=0 ̃

Һ ѿҩ

׆

éé̂ ᴰ ̃

Һ Nҩ

׆

Һ ֟ Ả ᴆ

ADDSEND
I2C_STAT READDR 

TRᵝ̆  ADDSEND

RBNE

STPDET

xҩ

RBNE
 ѿҩ

Nҩ

 STPDET

I2C ᴆ ҹ ᴆ ᵬ

RBNE

ᴆ∆

 

17.3.8. I2CҺ  

∆  

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

Ḥ ׆ ᵞ̆I2C ԅ └Ȃ 

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

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

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

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

SCL Ȃ 

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

tSYNC1‗ԍSCLҊ ̆SCL῀ ץ SCLҍI2CCLK

֟ ̆ѿ ҹ 2⌠ 3ҩ I2CCLK ȂtSYNC2‗ԍ SCL҉ ̆

SCL῀ ץ SCLҍ I2CCLK ֟ ̆ѿ ҹ 2

⌠3ҩI2CCLK Ȃ ֟ ҹDNF[3:0]*tI2CCLKȂ 

Һ Ҋ̆ I2C_CTL1Ҭ ADD10EN̆SADDRESS[9:0]ץ TRDIRβȂ

Һ Ҋᶏ 10β ̆ HEAD10R

↓̆ Ȃ ᴰ I2C_CTL1BYTENUM[7:0]Ȃ ᴰ

ԍ ԍ255̆ BYTENUM[7:0]ҹ0xFFȂ Һ STARTḤ

Ȃ҉ץ ⌠ ᵝ STARTβ 1ӊ╠ ȂSTARTḤ ӊ ̆ I2C_STAT
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I2CBSYᵝҹ 0 ̆ ׆ Ȃ ᴂ ҡ ̆Һ ℗ ׆ ̆STARTβ

ᴆ Ȃ ׆ ̆STARTβ ᴆ Ȃ 

10β Ҋ̆ 10β ӊ ̆ Һ ⌠NACK̆Һ 10β

⌠ ⌠ACKȂ ADDSENDC1 Ảץ ׆ Ȃ 

STARTβ 1 Ĭ2Cᵬҹ׆ ⱳ ĂDDSEND1̆ Һ ℗ ҹ׆ Ȃ

STARTβ ADDSENDC1 Ȃ 

17-17. I2CҺ ∆  

I2CEN=0

 I2C_CTL0 ҬDNF[3:0]

I2C_TIMING ҬPSC[3:0]̆

SDADELY[3:0]̆SCLDELY[3:0]̆SCLL[7:0] 

SCLH[7:0]

I2CEN=1

 

Һ Ҋ ᴆ  

Һ Ҋ̆ ѿҩ ⌠ACKḤ ӊ T̆Iβ 1Ȃ I2C_CTL0

ҬTIEβ 1̆ ֟ Ҭ Ȃ I2C_CTL1 BYTENUM[7:0]Ȃ

ԍ255̆ I2C_CTL1 RELOADβ 1 ᶏ Ȃ

Ҋ̆ BYTENUM[7:0]ҩ ᴰ Ĭ2C_STATTCRβ 1̆ ғ

BYTENUM[7:0]ѿҩ ṿӊ╠̆SCL ᵞȂ 

⌠NACK̆TIβ Ҍᴪ 1Ȃ 

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

1 ץ ꜚ֟ STOPḤ Ȃ AUTOEND = 0̆I2C_STATTCβ 1ғ

SCL ᵞȂ ’Ҋ̆Һ ץ I2C_CTL1ҬSTOPβ 1 ֟

STOPḤ Ȃ ֟ RESTARTḤ ѿҩ ᴰ Ȃ START / STOP

1 ץ TCβ Ȃ 

Â ⌠NACKḤ ̆I2C ꜚ֟ STOPḤ ȂI2C_CTL0ҬNACK

1̆ NACKIEᵝ 1̆ ֟ Ҭ Ȃ 

̔ RELOAD = 1̆AUTOENDᵝ Ȃ 
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17-18. I2CҺ ̂N<=255̃ 

Һ ֟ ᴆ

̂START ̃

Һ

׆

׆ ACK

Һ ѿҩ

׆

éé̂ ᴰ ̃

Һ N-2ҩ

׆

Һ Nҩ

׆

Һ ֟ Ả ᴆ̆ TC

ᴆ∆

TI

TI

TI

Ώ῀ ѿҩ ⌠ 

I2C_TDATA

Ώ῀ xҩ ⌠ 

I2C_TDATA

TI

Ώ῀ ԋҩ ⌠ 

I2C_TDATA

Ώ῀ ҈ҩ ⌠ 

I2C_TDATA

Ώ῀ Nҩ ⌠ 

I2C_TDATA
Һ N-1ҩ

׆

TI

STOP

I2C ᴆ ҹ ᴆ ᵬ

 START

AUTOEND=0 

BYTENUM[7:0]=N

TC
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17-19. I2CҺ ̂N>255̃ 

Һ ֟ ᴆ

̂ START̃

Һ

׆

׆ ACK

Һ ѿҩ

׆

ŀŀ̂ ᴰ ̃

Һ 253ҩ

׆

Һ 255ҩ

׆

Һ ֟ Ả ᴆ̆
TC

ᴆ∆

TI

TI

TI

Ώ῀ ѿҩ ⌠ 

I2C_TDATA

Ώ῀ xҩ ⌠ 

I2C_TDATA

TI

Ώ῀ ԋҩ ⌠  

I2C_TDATA

Ώ῀ ҈ҩ ⌠ 

I2C_TDATA

Ώ῀ 255ҩ ⌠ 

I2C_TDATA
Һ 254ҩ

׆
TI

STOP

I2C ᴆ ҹ ᴆ ᵬ

START

RELOAD =1 

BYTENUM[7:0]=0xFF

N=N-255

TCR

 BYTENUM[7:0]=N

TI

Ώ῀ ѿҩ ⌠ 

I2C_TDATA

Һ ѿҩ

׆

ŀŀ̂ ᴰ ̃

Һ N-2ҩ

׆

TI

TI

Ώ῀ xҩ ⌠ 

I2C_TDATA

TI

Ώ῀ ԋҩ ⌠ 

I2C_TDATA

Ώ῀ ҈ҩ ⌠ 

I2C_TDATA

Ώ῀ Nҩ ⌠ 

I2C_TDATAҺ N-1ҩ

׆
TI

Һ Nҩ

׆
TC

 

Һ Ҋ ᴆ  

Һ Ҋ̆ ⌠ѿҩ Ĭ2C_STATҬRBNEβ 1Ȃ I2C_CTL0

ҬRBNEIE1̆ ֟ ѿҩҬ Ȃ ԍ255̆ I2C_CTL1

ҬRELOADβ 1 ᶏ Ȃ Ҋ̆ BYTENUM[7:0]ҩ ᴰ ̆

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

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

1 ץ ꜚ֟ STOPḤ Ȃ AUTOEND = 0̆I2C_STATTCβ 1ғSCL

ᵞȂ ’Ҋ Һ̆ ץ I2C_CTL1ҬSTOPβ 1 ֟ STOPḤ Ȃ

֟ RESTARTḤ ѿҩ ᴰ Ȃ START / STOP1 ץ TC

ᵝȂ 
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17-20. I2CҺ ̂N<=255̃ 

Һ ֟ ᴆ

̂START̃ 

Һ

׆

׆ ѿҩ

Һ

éé̂ ᴰ ̃

׆ Nҩ

Һ

Һ ֟ Ả ᴆ

ᴆ∆

RBNE

RBNE

xҩ

RBNE
ѿҩ

׆ N-1ҩ

Һ
RBNE

N-1ҩ ,  

STOP

I2C ᴆ ҹ ᴆ ᵬ

START

N-1ҩ

AUTOEND=0 

BYTENUM[7:0]=N
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17-21. I2CҺ ̂N>255̃ 

Һ ֟ ᴆ

̂START ̃

Һ

׆

׆ ѿҩ

Һ

éé̂ ᴰ ̃

׆ 255ҩ

Һ

Һ ֟ Ả ᴆ

ᴆ∆

RBNE

RBNĔTCR

xҩ

RBNE
ѿҩ

׆ 254ҩ

Һ
RBNE

255ҩ

I2C ᴆ ҹ ᴆ ᵬ

START

254ҩ

RELOAD =1 

BYTENUM[7:0]=0xFF

N=N-255

 BYTENUM[7:0]=N

׆ ѿҩ

Һ

éé̂ ᴰ ̃

׆ Nҩ

Һ

RBNE

RBNĔTC

xҩ

RBNE
ѿҩ

׆ N-1ҩ

Һ
RBNE

Nҩ

N-1ҩ

STOP

 

17.3.9. SMBus  

̂System Management Bus̆ ΏҹSMBusSMB̃ ѿ

└ ̆ Ḥ Ȃѿ S̆MBus ԍ Һ Һ̆ ԍ

ᴰ ON / OFFפ ḤȂSMBusI2Cѿ ̆Һ ԍ Һ ҉

ᵞ Ḥ̆ ῒ ҍ ῏ ̆ᶛ ᾟ ̂

Smart Battery DataȂ̃ 

SMBus  

SMBus҉ ҩ ֜ԑ SMBus׆ Ҭ ӈ ȂSMBusI2C Ҭ ᴰ

Ȃ I2C SMBus ӊѿ ̆Ḃ ҹῚ SMBus ȂҌ



                                                            GD32VW55xΎ 

446 
 

֓ I2C ̆ SMBusACPI ӈ ‰ Ȃ 

 

SMBus ԅI2Cᴆץ I2C ᴆ ̆ᵖ I2C ҉ ⱴԅԋ ᴆ ̆

Ȃ ≢ SMBus ѿҩ ̆ ԍ ꜚ

№ Ȃꜚ ≢ ᴆ ᴆᶏ ̆ Ḃ Ȃ

Ҭ ꜚ ≢ № ѿ Ȃ ҩᴨ ≠ԍ Ȃ

Ҭ̆ Ҭ hostҍ ӊ ѿҩ ≢̆ hostΐ № ⱳ Ȃ 

SMBus׆ └ 

SMBus ׆ └ҍI2Cѿ Ȃ ᾛ ACK └ ҩ Ȃ ⌠ פ

NACK Ȃ I2C_CTL0ҬSBCTLβ 1 ᶏ ׆ └

Ȃ 

Һ  

I2C_CTL0SMBHAENβ 1̆ SMBusץ Һ Ȃ Ҭ̆

׆ ᵬҹҺ ̆Һ ᵬҹ׆ ̆Һ SMBusҺ Ȃ 

 

SMBusѿ ̔Ẋ ҩ Ḥ ӄ̆Ḃᴪ ꜚ ᵝ Ȃ ԅҹָӇ

ҹ 10kHzððҹԅ ȂI2C ҉ ץ ҹѿҩñ ò ̆

Ӟ Һ ׆ Ṝ̆Ẋ ׆ ѿ֓ ׆̆ ץ

ᵟҺ Ȃ Ḃ ץ Һ ׆̔ ̆ᵖ Ҍ ╠ ḤȂ׆ ╠ᴋ

Ⱶ ӊ ̆ ץ I2CḤȂI2C Ҭ └ ҩ ҉ ̆p SMBus

Ҭ̆ ҩ ҹ25~35msȂ SMBus Ẋ ̆ ҩᴪ ӄ̆

₮ԅ ̆ ᵝץ ̂ ̃ Ȃ Ҍᾛ ׆

ᵞ Ȃ 

I2C_TIMEOUTҬTOENβ EXTOENβ 1 ᶏץ Ȃ

Ḡ SMBus ṿӊ╠ ₮ ’Ȃ 

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

SCLγ Ȃ I2C_TIMEOUTҬTOENβ 1 ᶏ ̆ TOEN1ӊ

̆ BUSTOA[11:0]TOIDLEβҌ ḱ Ȃ SCLγ ԍ

BUSTOA+1*2048*tI2CCLK̆I2C_STATҬTIMEOUTᵝ 1Ȃ 

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

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

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

̆I2C_STATҬTIMEOUTᵝ 1Ȃ 
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I2C Ҭ ѿҩ PEC ̆ ᶏ CRC-8 I2C Ȃѿҩ PEC

̂PEC ̃ ⱴ ᴰ ȂPEC ̂

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

∆ ҹ 0̃Ȃ 

I2C ̆ I2C_CTL0Ҭ PECENβ 1 ᶏץ PECȂ ԍPECD

I2C_CTL1ҬBYTENUM[7:0]̆ ׆ Ҋ SBCTLβ 1Ȃ

PECTRANS1̆ RELOADҹ0 ̆ BYTENUM[7:0]-1 PECȂPEC

BYTENUM[7:0]-1D Ȃ RELOAD1 PECTRANSȂ 

SMBus  

SMBus ѿҩ ῍֣ Ҭ Ḥ ̆ ҹ SMBALERT#Ȃ׆ ҉ Ԋᴆ ̆

ҩḤ Һ ׆ ȂҺ ᴪ Ҭ ̆ ̆

SMBALERT#Ȃ SMBALERT# ᵞ̆ ֓ ᴪ Ȃ

ҹ׆ ̂SMBHAEN = 0̃ ̆ I2C_CTL0ҬSMBALTEN1 ץ SMBA

ᵞȂ Ӟᶏ ԅ Ȃ ҹҺ ̂SMBHAEN = 1̃̆ғSMBALTEN

1 ̆ SMBA ⌠Ҋ ̆I2C_STATҬ SMBALTβ 1Ȃ

I2C_CTL0ҬERRIEβ 1̆ ֟ Ҭ Ȃ SMBALTEN = 0̆ ᶏ SMBA

ҹᵞ ̆ALERT Ӟ ҹ Ȃ SMBALTEN = 0̆SMBA ᵬ ‰

GPIOȂ 

 

Һ ⌠ Ḥ Ḥ ԍtHIGH,MAX̆ ҹ Ȃ 

⌠Һ ꜚ ⱴ ̆ᵖ ⌠ SMBCLK SMBDAT ҉

’Ȃ ’Ҋ̆ҹԅḠ ╠ ᴰ ̆Һ

Ȃ 

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

ᵝ 1̆ ץ SCL SDA Ȃ I2C_TIMEOUTҬ TOENβ

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

ԍ(BUSTOA+1)*4*tI2CCLK̆I2C_STATҬTIMEOUTᵝ ᵝȂ 

SMBus׆  

SMBus ⌠ פ NACK Ȃ ԍ׆ Ҋ ACK

└̆ I2C_CTL0ҬSBCTLβ 1 ᶏץ ׆ └ Ȃ 

ᶏ SMBus Ȃ I2C_CTL0Ҭ SMBDAEN1 ᶏץ

SMBus ̂0b1100 001Ȃ̃ I2C_CTL0ҬSMBHAEN1 ᶏץ

SMBusҺ ̂0b0001 000Ȃ̃ I2C_CTL0ҬSMBALTEN1 ᶏץ

̂0b0001 100̃Ȃ 
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17.3.10. SMBus  

SMBusҺ ׆  

SMBusҺ PEC ̆ STARTβ 1╠̆ PECTRANSᵝ 1

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

BYTENUM = 0x1ғ PECTRANSᵝ 1̆ ↕ I2C_PEC ꜚ Ȃ

AUTOENDҹ 1̆ SMBusҺ PEC ӊ ꜚ STOPḤ Ȃ

AUTOENDҹ 0̆ SMBusҺ ץ PEC ӊ RESTARTḤ ȂI2C_PEC

Ҭ BYTENUM -1ҩ ̆PEC TCβ

1ȂSCL ᵞȂRESTARTᵝ TCҬ Ⱶ Ҭ 1Ȃ 

SMBusᵬҹ׆ ҹ̆ԅ PEC S̆BCTLβ 1Ȃ

ҩ ACK └̆ RELOADβ 1 ᶏ RELOAD Ȃ

PEC ̆ RELOADβ PECTRANS1Ȃ BYTENUM-1ҩ

̆ Ҋѿҩ ҍ I2C_PEC Ҭ Ȃ ṿҌ ̆

ꜚ֟ NACKḤ ̕ ṿ ꜚ֟ ACKḤ ̆ NACKENβ ṿȂ

⌠PEC P̆EC ᴪ ⌠I2C_RDATAҬ R̆BNEβ 1Ȃ I2C_CTL0

Ҭ ERRIEβ 1̆ ғ PECṿҌ ̆PECERRᴪ 1 ֟ Ҭ Ȃ ᶏ

ACK └̆PECTRANSץ ҹ 1̆ BYTENUMץ Ȃ 

̔ RELAODβ 1ӊ ̆PECTRANSҌ ץ ḱ Ȃ 

17-22. SMBusҺ ׆ Ḥ  

׆ ACK 0 ACK N-1 ACK Ảŀŀ

ᴰ ̂ N+1ҩ ̃

Һ ׆ ׆ Һ

W(0) PEC ACK

 

SMBusҺ ׆  

SMBusҺ ᴰ PEC ̆ ᶏץ ꜚ Ȃ START

Ḥ ӊ╠̆ PECTRANSᵝ 1̆ ғ ׆ Ȃ BYTENUM-1 ӊ

̆ Ҋѿҩ ꜚҍ I2C_PEC Ҭ Ȃ Ả Ḥ ӊ╠̆

PEC ӊ ᴪ ₮NACK Ȃ 

SMBusҺ ⌠PEC ӊ ֟ RESTARTḤ ̆ ꜚ Ȃ

STARTḤ ӊ╠̆PECTRANSᵝ 1̆ ғ ׆ Ȃ BYTENUM-

1 ӊ ̆ Ҋѿҩ ꜚҍI2C_PEC Ҭ Ȃ PEC

ӊ TCβ 1̆ SCL ᵞȂ TCҬ Ⱶ Ҭ RESTARTᵝ 1Ȃ 

SMBusᵬҹ׆ ̆ҹԅ BYTENUM[7:0]ҩ ӊ PEC ̆

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

’Ҋ̆ Һ ԍBYTENUM-1̆ TIҬ ҹBYTENUM-1̆I2C_PEC

Ҭ ꜚ Ȃ 
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̔PECTRANSᵝ RELOAD1ӊ Ҍ ḱ Ȃ 

17-23. SMBusҺ ׆ Ḥ  

׆ R(1) ACK Ảŀŀ

ᴰ ̂N+1ҩ ̃

Һ ׆ ׆ Һ

0 ACK N-1 ACK PEC NACK

 

׆ .17.3.11  

I2C ⱳ ̆MCU׆ Ȃҹԅ MCU׆ ֓ ̆

I2C_CTL0ҬWUENβ 1̆ I2CCLK IRC16MȂ

Ҋ̆IRC16M῏ Ȃ I2C ⌠ STARTḤ ̆IRC16M̆I2Cᴪ SCL ᵞ ⌠

IRC16M Ȃ ̆IRC16MҹI2Cʟ Ȃ ̆ MCU

Ĭ2CSCL ᵞȂ ADDSEND S̆CL ̆ ᴰ Ȃ

⌠ Ҍ ̆IRC16MᴪῬ ῏ ̆MCU Ҍᴪ Ȃ 

Ҭ ̂ADDMIE = 1̃ MCUȂ I2C ̆ WUEN 

= 0̆IRC16M ⌠STARTḤ ӊ Ҍᴪ Ȃ ׆ ᶏ ̆

̆I2C_CTL0ҬSSβ Ӟ 0Ȃ ׆ ̂WUEN = 0̃̆

↕ ῀ ӊ╠ I2C ̂I2CEN = 0Ȃ̃ 

̔ I2C0 MCU׆Deep-sleep Ȃ 

17.3.12. DMA Ҋ ᴰ  

I2C׆ Һ Ҭ ̆ TIβ RBNEβ 1ӊ ̆ ᴆ Ώ ѿ

ҩ ̆ CPU ȂI2CDMAⱳ ץ TI RBNEβ 1 ̆ ꜚ

ѿ Ώ ᵬȂ 

I2C_CTL0Ҭ DENT 1 ᶏץ DMA Ȃ I2C_CTL0Ҭ DENR

1 ᶏץ DMA Ȃ Һ Ҋ̆ ᴆΏ῀׆ ̆ᴰ ̆

STARTβȂDMA STARTβ 1ӊ╠∆ Ȃ I2C_CTL1BYTENUM[7:0]

ᵝ ᴰ Ȃ ׆ Ҋ̆DMA Ԋᴆ ӊ╠ ADDSENDҬ

Ⱶ Ҭ ADDSEND ӊ╠ ∆ Ȃ 

17.3.13. I2C Ҭ  

I2C 17-4. I2C Ȃ 

17-4. I2C  

I2C   

BERR  

LOSTARB ᴂ ҡ  
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I2C   

OUERR ҉  / Ҋ  

PECERR CRCṿҌ  

TIMEOUT SMBus Ҋ  

SMBALT SMBus  

I2CҬ Ԋᴆ 17-5. I2CҬ Ԋᴆ Ȃ 

17-5. I2CҬ Ԋᴆ 

Ҭ Ԋᴆ Ԋᴆ  ᶏ └ᵝ 

I2C_RDATA  RBNE RBNEIE 

Ҭ  TI TIE 

׆ Ҋ ⌠ STOPḤ  STPDET STPDETIE 

ᴰ  TCR 
TCIE 

ᴰ  TC 

 ADDSEND ADDMIE 

⌠ NACK NACK NACKIE 

 BERR 

ERRIE 

ᴂ ҡ  LOSTARB 

҉  / Ҋ  OUERR 

PEC  PECERR 

 TIMEOUT 

SMBus  SMBALT 

17.3.14. I2C  

ҹ └ ῀ ̂RISC-V ῤ Ả ̃̆ SMBus ᴪ DBG Ҭ

I2Cx_HOLDβ ᵬ Ả ᵬȂ 
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17.4. I2C  

I2C0 ̔0x4000 5400 

I2C1 ̔0x4000 5800 

17.4.1. └ 0̂ I2C_CTL0̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

Ḡ  PECEN 

SMBALT

EN 

SMBDAE

N 

SMBHAE

N 

GCEN WUEN SS SBCTL 

 rw rw rw rw rw rw rw rw 

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

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

STPDETI

E 

NACKIE ADDMIE RBNEIE TIE I2CEN 

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

 

ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿȂ 

23 PECEN PEC ῏Ȃ 

0̔PEC ῏ Ȃ 

1̔PEC Ȃ 

22 SMBALTEN SMBus ᶏ Ȃ 

׆0̔ Ҋ SMBA Һ Ҋ SMBus SMBA Ȃ 

׆1̔ Ҋ SMBA ᵞ Һ Ҋ SMBus SMBAᶏ Ȃ 

21 SMBDAEN SMBus ᶏ Ȃ 

0̔ ̆ 0b1100001x NACK Ȃ 

1̔ ᶏ ̆ 0b1100001x ACK Ȃ 

20 SMBHAEN SMBusҺ ᶏ Ȃ 

0̔Һ ̆ 0b0001000x NACK Ȃ 

1̔Һ ᶏ ̆ 0b0001000x ACK Ȃ 

19 GCEN ̂0x00̃ Ȃ 

׆0̔ Ҍ Ȃ 

׆1̔ Ȃ 

18 WUEN ᶏ ׆ Ҭ ̆ Ȃ 

0̔ ׆ Ҭ Ȃ 

1̔ᶏ ׆ Ҭ Ȃ 
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̔ DNF[3:0] = 0 ̆WUEN 1Ȃ I2C1Ҭ̆ ᵝḠ Ȃ 

17 SS ׆ Ҋ SCL ᵞȂ 

ᴆ 1 0Ȃ 

0̔ ᵞ SCL 

1̔Ҍ ᵞ SCL 

̔ Һ Ҋ̆ ᵝ ҹ 0Ȃ ᵝ I2CEN = 0 ḱ Ȃ 

16 SBCTL ׆ Ҋ └Ȃ 

ᵝ ԍ ׆ Ҋᶏ ᴆ └Ȃ 

׆0̔ Ҋ └ Ȃ 

׆1̔ Ҋ └ᶏ Ȃ 

15 DENR DMA ᶏ  

0̔DMA  

1̔DMA ᶏ  

14 DENT DMA ᶏ  

0̔DMA  

1̔DMA ᶏ  

13 Ḡ  Ḡ ᵝṿȂ 

12 ANOFF  

0̔ ᶏ Ȃ 

1̔ Ȃ 

̔ ᵝ I2C ̂I2CEN = 0̃ Ȃ 

11:8 DNF[3:0]  

0000̔ Ȃ 

0001̔ ᶏ ғ ץ Ҍ ԍ 1 tI2CCLK Ȃ 

... 

1111̔ ᶏ ғ ץ Ҍ ԍ 15 tI2CCLK Ȃ 

֓ᵝ I2C ̂I2CEN = 0̃ ḱ Ȃ 

7 ERRIE Ҭ ᶏ  

0̔ Ҭ  

1̔ Ҭ ᶏ ̆ BERR L̆OSTARB ŎUERR P̆ECERR T̆IMEOUT SMBALT

ᵝ 1 ̆ ֟ Ҭ Ȃ 

6 TCIE ᴰ Ҭ ᶏ  

0̔ᴰ Ҭ Ȃ 

1̔ᴰ Ҭ ᶏ Ȃ 

5 STPDETIE Ả Ḥ Ҭ ᶏ  

0̔Ả Ḥ ̂STPDET̃ Ҭ Ȃ 

1̔Ả Ḥ ̂STPDET̃ Ҭ ᶏ Ȃ 

4 NACKIE ⌠ NACK Ҭ ᶏ  
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0̔ ⌠ NACK Ҭ Ȃ 

1̔ ⌠ NACK Ҭ ᶏ Ȃ 

3 ADDMIE ׆ Ҋ Ҭ ᶏ  

0̔ Ҭ Ȃ 

1̔ Ҭ ᶏ Ȃ 

2 RBNEIE Ҭ ᶏ  

0̔ ̂RBNẼҬ Ȃ 

1̔ ̂RBNẼҬ ᶏ Ȃ 

1 TIE Ҭ ᶏ  

0̔ Ҭ ̂TĨ Ȃ 

1̔ Ҭ ̂TĨᶏ Ȃ 

0 I2CEN I2C ᶏ  

0̔I2C Ȃ 

1̔I2Cᶏ Ȃ 

17.4.2. └ 1̂ I2C_CTL1̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

Ḡ  

PECTRA

NS 

AUTOEN

D 

RELOAD BYTENUM[7:0] 

 rw rw rw rw 

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

NACKEN STOP START 

HEAD10

R 

ADD10E

N 

TRDIR SADDRESS[9:0] 

rw rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:27 Ḡ  Ḡ ᵝṿȂ 

26 PECTRANS PECᴰ  

ᴆ 1 0̆ ᴆ Ҋץ ᴆҊ ᵝ̔PECᴰ ADDSEND 1

⌠ STOPḤ I2CEN = 0Ȃ 

0̔Ҍᴰ PECṿȂ 

1̔ᴰ PECṿȂ 

̔ RELOAD = 1 ׆ Ҋ SBCTL = 0 ̆ ᵝ Ȃ 

25 AUTOEND Һ Ҋ ꜚ  

0̔ BYTENUM[7:0]ҩ ᴰ ̆TCᵝ 1Ȃ 
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1̔ BYTENUM[7:0]ҩ ᴰ ̆ ꜚ STOPḤ Ȃ 

̔ ᵝֽ RELOAD = 0 Ȃ ᵝ ᴆ 1 0Ȃ 

24 RELOAD ᶏ  

0̔ BYTENUM[7:0]ҩ ᴰ ̆ᴰ Ȃ 

1̔ BYTENUM[7:0]ҩ ᴰ ̆D ̆ BYTENUM[7:0]Ȃ

BYTENUM[7:0]ҩ ᴰ ̆I2C_STAT Ҭ TCRᵝ 1Ȃ ᵝ

ᴆ 1 0Ȃ 

23:16 BYTENUM[7:0] ᴰ  

֓ ᴰ Ȃ SBCTL = 0 ̆ ֓ᵝ Ȃ 

̔ STARTᵝ 1 ̆ ֓ᵝҌ ḱ Ȃ 

15 NACKEN ׆ Ҋ֟ NACK 

0̔ ⌠ ̆ ACKȂ 

1̔ ⌠ ̆ NACKȂ 

̔ ᵝ ᴆ 1̆ Ҋץ ’Ҋ ᴆ ̔NACK ⌠

STOP Ḥ ADDSEND 1̆ I2CEN = 0Ȃ PEC ᶏ ̆ ACK

NACKҍ NACKENṿ ῏Ȃ SS = 1 ̆ғ OUERRᵝ 1̆NACKEN ṿᴪ

̆ ғ NACKȂ 

14 STOP I2C ҉֟ ѿҩ STOP Ḥ Ȃ 

ᵝ ᴆ 1̆ I2CEN = 0 ⌠ STOPḤ ᴆ Ȃ 

0̔Ҍ STOPȂ 

1̔ STOPȂ 

13 START I2C ҉֟ ѿҩ STARTḤ  

ᵝ ᴆ 1̆ ׆ ᴆ Ȃ ᴂ ҡ ̆ ̆

I2CEN = 0 ̆ ᵝӞ ץ ᴆ Ȃ I2C_STATC Ҭ ADDSENDCᵝ

1 ץ ᴆ ᵝȂ 

0̔Ҍ STARTȂ 

1̔ STARTȂ 

12 HEAD10R Һ Ҋֽ 10ᵝ ᵬȂ 

0̔Һ 10ᵝ׆ ↓ҹ START + 10ᵝ ̂Ώ̃ + ԋҩ

 + RESTART + 10ᵝ ̂ ̃Ȃ 

1̔Һ ↓ҹ RESTART + 10ᵝ ̂ ̃Ȃ 

̔ STARTᵝ 1 ̆ ᵝҌ ḱ Ȃ 

11 ADD10EN Һ Ҋᶏ 10ᵝ  

0̔Һ ᵬ 7ᵝ ҊȂ 

1̔Һ ᵬ 10ᵝ ҊȂ 

̔ STARTᵝ 1 ̆ ᵝҌ ḱ Ȃ 

10 TRDIR Һ Ҋᴰ  

0̔Һ  

1̔Һ  
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̔ STARTᵝ 1 ̆ ᵝҌ ḱ Ȃ 

9:0 SADDRESS[9:0] ׆  

SADDRESS[9:8]̔׆ 9:8ᵝȂ 

ADD10EN = 0̆ ᵝ Ȃ 

ADD10EN = 1̆ ᵝ Ώ῀ ׆ 9:8ᵝȂ 

SADDRESS[7:1]̔׆ 7:1ᵝȂ 

ADD10EN = 0̆ ֓ᵝΏ῀ 7ᵝ׆ Ȃ 

ADD10EN = 1̆ ֓ᵝΏ῀ ׆ 7:1ᵝȂ 

SADDRESS0̔׆ 0ᵝȂ 

ADD10EN = 0̆ ֓ᵝ Ȃ 

ADD10EN = 1̆ ֓ᵝΏ῀ ׆ 0ᵝȂ 

̔ STARTᵝ 1 ̆ ᵝҌ ḱ Ȃ 

׆ .17.4.3 0̂ I2C_SADDR0̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

Ḡ  

 

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

ADDRES

SEN 

Ḡ  

ADDFOR

MAT 

ADDRESS[9:8] ADDRESS[7:1] 

ADDRES

S0 

rw 
 

rw rw rw rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 ADDRESSEN I2C ᶏ  

0̔I2C Ȃ 

1̔I2C ᶏ Ȃ 

14:11 Ḡ  Ḡ ᵝṿȂ 

10 ADDFORMAT I2C׆  

0̔7ᵝ Ȃ 

1̔10ᵝ Ȃ 

̔ ADDRESSEN = 1 ̆ ᵝҌ ΏȂ 

9:8 ADDRESS[9:8] 10ᵝ ңᵝ 

̔ ADDRESSEN = 1 ̆ ᵝҌ ΏȂ 

7:1 ADDRESS[7:1] 7ᵝ 10ᵝ 7-1ᵝ 
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̔ ADDRESSEN = 1 ̆ ᵝҌ ΏȂ 

0 ADDRESS0 10ᵝ 0ᵝ 

̔ ADDRESSEN = 1 ̆ ᵝҌ ΏȂ 

׆ .17.4.4 1̂ I2C_SADDR1̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

Ḡ  

 

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

ADDRES

S2EN 

Ḡ  ADDMSK2[2:0] ADDRESS2[7:1] Ḡ  

rw  rw rw  

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 ADDRESS2EN I2C ԋҩ ᶏ  

0̔I2C ԋҩ  

1̔I2C ԋҩ ᶏ  

14:11 Ḡ  Ḡ ᵝṿȂ 

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

ӈ ⌠ ֓ᵝ ҍ ADDRESS2[7:1] ̆ ֓ᵝ ̂Ҍ Ȃ̃ 

000̔Ҍ ̆ ᵝ Ȃ 

N̂001~110̃̔ADDRESS2[n:1] ȂADDRESS2[7:n+1] Ȃ 

111̔ADDRESS2[7:1] Ȃ ԍ ⌠ 7ᵝ ᴪ ACK ̆Ḡ

̂0b0000xxx 0b1111xxx̃ Ȃ 

̔ ADDRESS2EN = 1 ̆ ᵝҌ ΏȂ ADDMSK2Ҍ ԍ 0̆ ᶏ

ᵝ ̆I2CḠ ̂0b0000xxx 0b1111xxx̃ӞҌᴪ ACK Ȃ 

7:1 ADDRESS2[7:1] I2C׆ ԋҩ  

̔ ADDRESS2EN = 1 ̆ ᵝҌ ΏȂ 

0 Ḡ  Ḡ ᵝṿȂ 

17.4.5. ̂I2C_TIMING̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 
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̂32β ̃ Ȃ 

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

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

rw  rw rw 

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

SCLH[7:0] SCLL[7:0] 

rw rw 

 

ᵝ/ᵝ    

31:28 PSC[3:0] №  

ҹԅ ԍ Ḡ tPSC̆ ֓ᵝ ԍ

I2CCLK № ȂtPSCӞ ԍ SCL ᵞ Ȃ 

 tPSC=(PSC+1)*tI2CCLKȂ 

27:24 Ḡ  Ḡ ᵝṿȂ 

23:20 SCLDELY[3:0]  

֓ᵝ ԍ SDA SCL҉ ӊ tSCLDELYȂ Һ Ҋ

׆ Ҋ SS = 0 ̆ tSCLDELY SCL ᵞȂ 

tSCLDELY=(SCLDELY+1)*tPSCȂ 

19:16 SDADELY[3:0] Ḡ  

֓ᵝ ԍ SCLҊ SDA ӊ tSDADELYȂ Һ Ҋ

׆ Ҋ SS = 0 ̆ tSDADELY SCL ᵞȂ 

tSDADELY=SDADELY*tPSCȂ 

15:8 SCLH[7:0] SCL  

SCL ץ ֓ᵝ ֟ Ȃ 

tSCLH=(SCLH+1)*tPSCȂ 

̔ ֓ᵝ ԍҺ Ȃ 

7:0 SCLL[7:0] SCLᵞ  

SCLᵞ ץ ֓ᵝ ֟ Ȃ 

tSCLL=(SCLL+1)*tPSCȂ 

̔ ֓ᵝ ԍҺ Ȃ 

17.4.6. ̂I2C_TIMEOUT̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

EXTOEN Ḡ  BUSTOB[11:0] 

rw  rw 

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

rw  rw rw 

 

ᵝ/ᵝ    

31 EXTOEN Ḥ ᶏ  

SCL ᵞ ԍtLOW:EXT̆ ᴪ֟ ̆

tLOW:EXT=(BUSTOB+1)*2048*tI2CCLKȂ 

0̔ Ḥ Ȃ 

1̔ Ḥ ᶏ Ȃ 

30:28 Ḡ  Ḡ ᵝṿȂ 

27:16 BUSTOB[11:0] B 

Ȃ Һ Ҋ̆ Һ ᵞ

tLOW:MEXTȂ׆ Ҋ̆ ׆ ᵞ tLOW:SEXTȂ 

tLOW:EXT=(BUSTOB+1)*2048*tI2CCLKȂ 

̔ ᵝ ֽ EXTOEN = 0 ץ ḱ Ȃ 

15 TOEN ᶏ  

TOIDLE = 0̆SCL ᵞ ԍtTIMEOUT TOIDLE = 1̆SCL ᵞ ԍ

tIDLĔ ⌠ Ȃ 

0̔SCL  

1̔SCL ᶏ  

14:13 Ḡ  Ḡ ᵝṿȂ 

12 TOIDLE  

0̔BUSTOA ԍ SCLᵞ Ȃ 

1̔BUSTOA ԍ SCL SDA ̂ ᴆ̃Ȃ 

̔ ᵝ ֽ TOEN = 0 ץ ΏȂ 

11:0 BUSTOA[11:0] A 

TOIDLE = 0 ̆tTIMEOUT=(BUSTOA+1)*2048*tI2CCLK 

TOIDLE = 1 ̆tIDLE=(BUSTOA+1)*4*tI2CCLK 

̔ ᵝ ֽ TOEN = 0 ץ ΏȂ 

17.4.7. ̂I2C_STAT̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0001 

̂32β ̃ Ȃ 

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

Ḡ  READDR[6:0] TR 

 r r 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
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I2CBSY Ḡ  SMBALT TIMEOUT PECERR OUERR 

LOSTAR

B 

BERR TCR TC STPDET NACK 

ADDSEN

D 

RBNE TI TBE 

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

 

ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿȂ 

23:17 READDR[6:0] ׆ Ҋ ⌠  

ADDSEND 1 ̆ ֓ᵝ ԍ Ữ ⌠ Ȃ 10 ᵝ ’Ҋ̆

READDR[6:0] Ữ 10ᵝ ңᵝȂ 

16 TR I2C ׆ Ҋᵬҹ  

ᵝ ADDSENDᵝ 1 Ȃ 

0̔  

1̔  

15 I2CBSY  

ᵝ ᴆ ⌠ START Ḥ 1Ȃ STOP Ḥ ᴆ 0Ȃ I2CEN = 0

̆ ᴆ Ȃ 

0̔ I2C  

1̔I2C  

14 Ḡ  Ḡ ᵝṿȂ 

13 SMBALT SMBus  

SMBHAEN = 1̆SMBALTEN = 1ғ SMBA ⌠ SMBALERTԊᴆ̂Ҋ

̃ ̆ ᵝ ᴆ 1ȂSMBALTC 1 ץ ᵝ ᴆ Ȃ I2CEN=0 ̆

ᵝ ᴆ Ȃ 

0̔ SMBA ҉ ⌠ SMBALERTԊᴆȂ 

1̔ SMBA ҉ ⌠ SMBALERTԊᴆȂ 

12 TIMEOUT  

̆ ᵝ 1ȂTIMEOUTC 1 ץ ᵝ ᴆ Ȃ

I2CEN = 0 ̆ ᵝ ᴆ Ȃ 

0̔ Ȃ 

1̔ Ȃ 

11 PECERR PEC  

⌠ PEC ҍ I2C_PEC Ҭ ῤ Ҍ ̆ ᵝ 1Ȃ ꜚ

NACKȂPECERRC 1 ץ ᵝ ᴆ Ȃ I2CEN = 0 ̆ ᵝ ᴆ

Ȃ 

0̔ ⌠ PECҍ I2C_PEC ῤ Ȃ 

1̔ ⌠ PECҍ I2C_PEC ῤ Ҍ ̆ I2C NACKENᵝ ṿ̆

NACKȂ 

10 OUERR ׆ Ҋ҉  / Ҋ  

׆ Ҋғ SS = 1̆ ҉  / Ҋ ̆ ᵝ 1ȂOUERRC 1 ץ
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ᵝ ᴆ Ȃ I2CEN = 0 ̆ ᵝ ᴆ Ȃ 

0̔ ҉  / Ҋ Ȃ 

1̔ ҉  / Ҋ Ȃ 

9 LOSTARB ᴂ ҡ  

LOSTARBC 1 ץ ᵝ ᴆ Ȃ I2CEN = 0 ̆ ᵝ ᴆ Ȃ 

0̔ ᴂ ҡ Ȃ 

1̔ ᴂ ҡ ̆I2C ׆ Ȃ 

8 BERR  

I2C ҉ ԅ ӊ START Ḥ STOP Ḥ ̆ ֟ ̆

ᵝ 1ȂBERRC 1 ץ ᵝ ᴆ Ȃ I2CEN = 0 ̆ ᵝ ᴆ

Ȃ 

0̔ Ȃ 

1̔ ԅ Ȃ 

7 TCR ᴰ  

RELOAD = 1ғ BYTENUM[7:0]ҩ ᴰ ̆ ᵝ 1Ȃ BYTENUM[7:0]

Ώ῀ѿҩ ṿ ץ ᴆ ᵝȂ 

0̔ RELOAD = 1 ̆BYTENUM[7:0]ҩ ᴰ Ȃ 

1̔ RELOAD = 1 ̆BYTENUM[7:0]ҩ ᴰ Ȃ 

6 TC Һ Ҋᴰ  

RELOAD = 0̆AUTOEND = 0ғ BYTENUM[7:0]ҩ ᴰ ̆ ᵝ 1Ȃ

STARTᵝ STOPᵝ 1 ᵝ Ȃ 

0̔BYTENUM[7:0]ҩ ᴰ Ȃ 

1̔BYTENUM[7:0]ҩ ᴰ Ȃ 

5 STPDET ҉ ⌠ STOPḤ  

҉ ⌠ STOPḤ Һ̆ ׆ ᵝ ᴆ 1ȂSTPDETC 1

ץ ᵝ ᴆ Ȃ I2CEN = 0 ̆ ᵝ ᴆ Ȃ 

0̔ ⌠ STOP ᵝȂ 

1̔ ⌠ STOP ᵝȂ 

4 NACK ⌠ NACK  

⌠ NACK ̆ ᵝ 1ȂNACKC 1 ץ ᵝ ᴆ Ȃ I2CEN = 0

̆ ᵝ ᴆ Ȃ 

0̔ ⌠ ACKȂ 

1̔ ⌠ NACKȂ 

3 ADDSEND ׆ Ҋ ⌠ ҍ  

⌠ ҍᶏ ׆ ӊѿ ̆ ᵝ ᴆ 1ȂADDSENDC 1

ץ ᵝ ᴆ Ȃ I2CEN = 0 ̆ ᵝ ᴆ Ȃ 

0̔ ⌠ Ҍ Ȃ 

1̔ ⌠ Ȃ 

2 RBNE I2C_RDATA  
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⌠ ῀ I2C_RDATA ̆ ᵝ 1Ȃ I2C_RDATA

ᵝȂ 

0̔I2C_RDATA Ȃ 

1̔I2C_RDATA ̆ ᴆ ץ Ȃ 

1 TI Ҭ  

I2C_TDATAҹ ғ I2C Ạ ‰ ̆ ᵝ 1Ȃ Ҋѿҩ

Ώ῀ I2C_TDATA ᵝ Ȃ SS = 1 ̆ ᴆ ᵝ 1 ֟

TIԊᴆ̂TIE = 1 ҹҬ ̆DENT = 1 ҹ DMA ̃Ȃ 

0̔I2C_TDATA I2C Ạ ‰ Ȃ 

1̔I2C_TDATA ғ I2C Ạ ‰ Ȃ 

0 TBE I2C_TDATA  

I2C_TDATA ҹ ̆ ᵝ 1Ȃ Ҋѿҩ Ώ῀ I2C_TDATA

̆ ᵝ Ȃ ץ ᴆ ᵝ 1 I2C_TDATA Ȃ 

0̔I2C_TDATA Ȃ 

1̔I2C_TDATA Ȃ 

17.4.8. ̂I2C_STATC̃ 

Ẓ ̔0x1C 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  

SMBALT

C 

TIMEOUT

C 

PECERR

C 

OUERRC 

LOSTAR

BC 

BERRC Ḡ  

STPDET

C 

NACKC 

ADDSEN

DC 

Ḡ  

 w w w w w w  w w w  

 

ᵝ/ᵝ    

31:14 Ḡ  Ḡ ᵝṿȂ 

13 SMBALTC SMBus  

ᴆ ᵝΏ 1 ץ I2C_STAT Ҭ SMBALTᵝȂ 

12 TIMEOUTC TIMEOUT  

ᴆ ᵝΏ 1 ץ I2C_STAT Ҭ TIMEOUTᵝȂ 

11 PECERRC PEC  

ᴆ ᵝΏ 1 ץ I2C_STAT Ҭ PECERRᵝȂ 

10 OUERRC ҉  / Ҋ  

ᴆ ᵝΏ 1 ץ I2C_STAT Ҭ OUERRᵝȂ 
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9 LOSTARBC ᴂ ҡ  

ᴆ ᵝΏ 1 ץ I2C_STAT Ҭ LOSTARBᵝȂ 

8 BERRC  

ᴆ ᵝΏ 1 ץ I2C_STAT Ҭ BERRᵝȂ 

7:6 Ḡ  Ḡ ᵝṿȂ 

5 STPDETC Ả ᵝ  

ᴆ ᵝΏ 1 ץ I2C_STAT Ҭ STPDETᵝȂ 

4 NACKC NACK  

ᴆ ᵝΏ 1 ץ I2C_STAT Ҭ NACKᵝȂ 

3 ADDSENDC  

ᴆ ᵝΏ 1 ץ I2C_STAT Ҭ ADDSENDᵝȂ 

2:0 Ḡ  Ḡ ᵝṿȂ 

17.4.9. PEC ̂I2C_PEC̃ 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  PECV[7:0] 

 r 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7:0 PECV[7:0] PECᶏ ̆ ᴆ ₮ PECṿȂ 

I2CEN = 0 ̆PECV ᴆ Ȃ 

17.4.10. ̂I2C_RDATÃ 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

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

Ḡ  RDATA[7:0] 

 r 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7:0 RDATA[7:0] ⌠  

17.4.11. ̂I2C_TDATÃ 

Ẓ ̔0x28 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  TDATA [7:0] 

 rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7:0 TDATA[7:0]  

17.4.12. └ 2̂ I2C_CTL2̃ 

Ẓ ̔0x90 

ᵝṿ̔0x0000 FE00 

̂32β ̃ Ȃ 

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

Ḡ  

 

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

ADDM[6:0] Ḡ  

rw  

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:9 ADDM[6:0] ӈ ADDRESS[7:1] ֓ᵝ ⌠ ̆ ֓ᵝҌ ȂADDM[6:0]

Ҭ ҹ 1 ᵝᶏ ADDRESS[7:1]Ҭ ᵝҍ ⌠ ̆ ҹ 0
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ᵝ↕ ̂ ⌠ ᵝ ҹץ 0 1̃Ȃ 

8:0 Ḡ  Ḡ ᵝṿȂ 
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18. ұ ̂SPĨ 

 ׃ .18.1

SPI ץ SPI ҍ ḤȂ 

ұ ̂Serial Peripheral Interfacĕ ΏҹSPĨ ᶫԅ ԍSPI

ⱳ ̆ ץ ᵬԍҺ ׆ ȂSPI ΐ ᴆ CRC ῃ

Ȃ 

18.2. Һ  

18.2.1. SPIҺ  

Â ΐ ῃ ȁ Һ׆ ᵬ̕ 

Â 16ᵝ ̆ ‖ ̕ 

Â 8ᵝ 16ᵝ ̕ 

Â ᵞᵝ ╠ ᵝ ╠ ᵝ ̕ 

Â ᴆ ᴆNSS ̕ 

Â ᴆCRC ȁ ̕ 

Â DMA ̕ 

Â SPI TI ̕ 
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18.3. SPIⱳ  

18.3.1. SPI  

18-1. SPI  

NSS

SCK

MOSI

/ └

‖

ᵝ

‖

└

SYSCLK

LSBMSB

   PADO

I

A
P

B

   PAD
O

I

MISO

    PAD
O

I

   PAD
O

I

 

18.3.2. SPIḤ  

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  

׆ ᴆ NSS ̔ҹ NSS ῀̆ᵬҹ׆ Ḥ Ȃ 

18.3.3. SPI  

SPI_CTL0Ҭ CKPLβ CKPHβ‗ ԅ SPI Ḥ ȂCKPLβ‗
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ԅ SCK ̆CKPHβ‗ ԅ ѿҩ ԋҩ ҹ Ȃ

TI Ҋ̆ ңᵝ ӈȂ 

18-2. Ҋ SPI  

SCK (CKPH=0 CKPL=0)

SCK (CKPH=0 CKPL=1)

SCK (CKPH=1 CKPL=0)

SCK (CKPH=1 CKPL=1)

LF=1 

FF16=0

MOSI

MISO

NSS

D0 D1 D2 D3 D4 D5 D6 D7

D0 D1 D2 D3 D4 D5 D6 D7

sample

 

Ҭ̆ SPI_CTL0Ҭ FF16β ̆ FF16=1̆ ҹ 16

ᵝ̆ ↕ҹ 8β Ȃ 

SPI_CTL0Ҭ LFβ ץ ̆ LF=1̆ SPIᾢ LSBβ̆ LF=0̆

↕ᾢ MSBβȂ TI Ҭ̆ ҹᾢ MSBβȂ 

18.3.4. NSSⱳ  

׆  

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

NSS ̆ ᴆNSŜSWNSSEN = 1̃Ҋ̆SPI SWNSSβ ⌠NSS

Ȃ NSSҹᵞ ̆ Ȃ ᴆNSS Ҋ̆Ҍᶏ NSS Ȃ 

׆ .18-2 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
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῀ ̂SWNSSEN=0̆NSSDRV=0̃ ᴆ ̂SWNSSEN=1Ȃ̃ѿ NSS ̂

ᴆNSS Ҋ̃ SWNSSβ̂ ᴆNSS Ҋ̃ ᵞ̆SPI ꜚ ׆῀ ̆

ғ֟ Һ ̆CONFERRβ 1Ȃ 

ᶏ NSS └ SPI׆ ̆NSS ҹ ᴆ ₮

̂SWNSSEN=0̆NSSDRV=1Ȃ̃ᶏ SPIӊ ̆NSSḠ ̆

̆NSS ҹᵞ Ȃ SPĬNSS ҹ Ȃ 

ᶏץ ѿҩ I/OᵬҹNSS ץ̆ ⱴ NSS Ȃ 

18-3. 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  

18.3.5. SPI  

18-4. 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 

MOSI̔Ҍᶏ  

MISO̔  
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BDOEN̔Ҍ  

MTB Һ  

MSTMOD = 1 

RO = 0 

BDEN = 1 

BDOEN = 1 

MOSI̔  

MISO̔Ҍᶏ  

MRB Һ  

MSTMOD = 1 

RO = 0 

BDEN = 1 

BDOEN = 0 

MOSI̔  

MISO̔Ҍᶏ  

SFD ῃ ׆  

MSTMOD = 0 

RO = 0 

BDEN = 0 

BDOEN̔Ҍ  

MOSI̔  

MISO̔  

STU ׆  

MSTMOD = 0 

RO = 0 

BDEN = 0 

BDOEN̔Ҍ  

MOSI̔Ҍᶏ  

MISO̔  

SRU ׆  

MSTMOD = 0 

RO = 1 

BDEN = 0 

BDOEN̔Ҍ  

MOSI̔  

MISO̔Ҍᶏ  

STB ׆  

MSTMOD = 0 

RO = 0 

BDEN = 1 

BDOEN = 1 

MOSI̔Ҍᶏ  

MISO̔  

SRB ׆  

MSTMOD = 0 

RO = 0 

BDEN = 1 

BDOEN = 0 

MOSI̔Ҍᶏ  

MISO̔  

18-3. ῖ ῃ  

Һ
MFD

MISO

MOSI

SCK

NSS

׆
SFD

MISO

MOSI

SCK

NSS
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18-4. ῖ ̂Һ ̔ ׆̆ ̔ ̃ 

Һ
MRU

MISO

MOSI

SCK

NSS

׆
STU

MISO

MOSI

SCK

NSS
 

18-5. ῖ ̂Һ ̔ ׆̆ ̔ ̃ 

Һ
MTU

MISO

MOSI

SCK

NSS

׆
SRU

MISO

MOSI

SCK

NSS
 

18-6. ῖ  

Һ
MTB/MRB

MISO

MOSI

SCK

NSS

׆
SRB/STB

MISO

MOSI

SCK

NSS
 

SPI∆  

ӊ╠̆ Ҋ SPI∆ ̔ 

1. ᵬ Һ ׆ TI ̆ SPI_CTL0Ҭ PSC[2:0]ᵝ

SCKḤ ̆ TI Ҋ Td Ȃ ↕̆ Ȃ 

2. ̂SPI_CTL0Ҭ FF16ᵝ̃ 

3. ̂SPI_CTL0Ҭ CKPLᵝ CKPHᵝ̃Ȃ 

4. ̂SPI_CTL0Ҭ LFᵝ̃Ȃ 

5. ҉ NSSⱳ ̆ ̆ NSS ̂SPI_CTL0Ҭ

SWNSSENᵝ NSSDRVᵝ̃Ȃ 
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6. ᵬ TI ̆ SPI_CTL1Ҭ TMODᵝ 1̆ ↕̆ Ȃ 

7. 18-4. SPI ̆ MSTMODᵝȁROᵝȁBDENᵝ BDOENᵝȂ 

8. ᶏ SPÎ SPIENᵝ 1̃Ȃ 

̔ Ḥ Ҭ̆Ҍ CKPHȁCKPLȁMSTMODȁPSC[2:0]ȁLFᵝȂ 

SPI  

 

∆ ӊ ̆SPI ᶏ Ḡ Ȃ Һ Ҋ̆ ᴆΏѿҩ

⌠ ‖ ̆ Ȃ ׆ Ҋ̆ SCK ҉ SCKḤ ̆ғNSS

ҹᵞ̆ Ȃ ̆ץ ׆ Ҋ̆ Ḡ ╠̆

Ώ῀ ‖ ҬȂ 

SPI ѿҩ ̆ ᾢ ҩ ׆ ‖ ⱴ ⌠ ᵝ Ҭ̆

ⱴ Ȃ ѿᵝ ӊ ̆TBÊ ‖ ̃ᵝ 1ȂTBE ᵝ

1̆ ‖ ҹ ̆ ̆ ᴆ ΏSPI_DATAȂ 

Һ Ҋ̆ ⱳ ̆ Ӈ ╠ ╠̆ ᴆ Ҋѿҩ

Ώ῀SPI_DATAҬȂ  

 

ѿҩ ӊ ̆ ⌠ ׆ ᵝ ῀⌠ ‖ ғ̆RBNÊ

‖ ̃ᵝ 1Ȃ ᴆ SPI_DATA ̆ ᵬᴪ ꜚ

RBNE ᵝȂ MRU MRB Ҭ̆ҹԅ Ҋѿҩ ̆ ᴆ Ḥ

̆ ῃ Һ ̂MFD̃Ҭֽ̆ ‖ ̆ ᴆ Ҋѿҩ Ȃ 

SPIҌ Ҋ ᵬ ̂ SPI TI ̃ 

ῃ Ҋ̆ MFD SFD ̆ RBNE ᵝ TBE

ᵝ̆ ғ ҉ ᵬ Ȃ 

̂MTŬMTB̆STU STB̃ҍῃ Ҭ ᵌ̆Ҍ

RBNEβ RXORERRβȂ 

ԍ ’̆Һ ̂MRU MRB̃ҍῃ Ҍ Ȃ

MRU MRB Ҋ̆ SPIᶏ S̆PI֟ SCKḤ ̆ ⌠SPIẢ Ȃ ̆ץ

ᴆ TBE ᵝ̆ ғ RBNEβ 1 ̆ ₮ ‖ ῤ ̆ ↕̆ ᴪ

֟ Ȃ 

ԅ TBE ᵝ̆ғ ҉ ӊ ׆̆ ̂SRU SRB̃ҍῃ

ᵌȂ 

SPI TI 

SPI TINSSᵬҹѿ Ḥ ̆ ᵬ ҍ҉ ᵌȂ

҉ ̂MFD̆MTŬMRŬMTB̆MRB̆SFD̆STŬSRŬSTB SRB̃
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TI Ȃᵖ ̆ TI Ҭ̆SPI_CTL0Ҭ CKPLβ CKPHβ ӈ ̆SCKḤ

ҹҊ Ȃ 

18-7. Һ TI Ҍ  

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

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

SCK

NSS

MOSI

MISO

sample

 

18-8. Һ TI  

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

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

SCK

NSS

MOSI

MISO

sample

 

Һ TI Ҋ̆SPI ᴰ Ҍ ᴰ Ȃ Һ Ώ SPI_DATA

̆ Ӈ ᴰ ̆ ↕̆ҹҌ ᴰ Ȃ Ҍ ᴰ Ҭ̆ ҩ ᴰ ╠ ѿ

ҩ Ȃ ᴰ Ҭ̆ ԍ ѿҩ ӊ╠̆

╠ѿҩ ѿᵝ Ȃ 

׆ .18-9 TI  

D7 D6 D5 D4 D3 D2 D1 D0

D7 D6 D5 D4 D3 D2 D1 D0

SCK

NSS

MOSI

MISO

sample

Td

 

׆ TI Ҭ̆ SCKḤ ѿҩ҉ ׆̆ ѿҩ LSBβ̆

ᵝ ӊ Һ̆ Ȃҹԅ ḠҺ ⌠ ̆ ӊ╠̆
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׆ SCKḤ Ҋ ӊ ꜚ ᵝѿ ̆ ҹTd̆ Td

SPI_CTL0Ҭ PSC[2:0]ᵝ Ȃ 

Td=
Tbit

2
+5*Tpclk                          (18-1) 

ᶛ ̆ PSC[2:0] = 010̆ ӇTd ṿҹ9*TpclkȂ 

׆ Ҋ̆׆ NSSḤ ̆ ⌠ NSSḤ ̆ ᴪ ᵝ FERR

ᵝȂᶛ ̆NSSḤ ѿҩ Ҭ ᵝ Ȃ 

SPIẢ  

Ҍ Ҋ Ҍ Ả SPIⱳ Ȃ 

MFD SFD 

ѿҩ RBNE ᵝ ѿҩ ̆ TBE=1 TRANS=0̆ ̆

SPIENᵝ῏ SPIȂ 

MTU MTB STU STB 

ѿҩ Ώ῀ SPI_DATA ̆ TBEᵝ 1̆ TRANSᵝ ̆

SPIENᵝ῏ SPIȂ 

MRU MRB 

ṕ ԋҩ RBNEᵝ ׆1̆ SPI_DATA ̆ ѿҩ SCK ̆

SPIENᵝ῏ SPIȂ ѿҩ RBNEᵝ 1̆ ׆ SPI_DATA Ȃ 

SRU SRB 

ץ ᴋᵥ Ṝ῏ SPIⱳ ̆ TRANS=0ץ Ḡ ╠ Ḥ Ȃ 

TI  

TI Ả ҍ҉ Ȃ 

18.3.6. DMAⱳ  

DMAⱳ ᴰ Ҭ ׆ Ώ Ҭ ₮ ׆̆ ԅ Ȃ 

ᵝ SPI_CTL1 Ҭ DMATENᵝ DMARENᵝ̆ᶏ SPI DMAⱳ Ȃ

ҹԅᶏ DMAⱳ ̆ ᴆ ᾢ DMA ̆ ∆ SPI ̆

ᶏ SPIȂ 

SPIᶏ ̆ DMATENᵝ 1̆ TBE=1 S̆PI ᴪ ₮ѿҩ DMA ̆ DMA

̆ ꜚΏ ⌠ SPI_DATA Ȃ DMARENᵝ 1̆ RBNE=1 ̆

₮ѿҩ DMA ̆ DMA ̆ ׆ꜚ SPI_DATA Ȃ 
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18.3.7. CRCⱳ  

SPI ңҩ CRC ᾝ̔№≢ ԍ ȂCRC ᾝᶏ

SPI_CRCPOLY Ҭ ӈ Ȃ 

SPI_CTL0 Ҭ CRCEN ᵝᶏ CRC ⱳ Ȃ ԍ ҉ ҩ ̆

CRC ᾝ ᵝ CRCṿ̆ ⌠ CRCṿ ׆ץ SPI_TCRC SPI_RCRC

Ҭ Ȃ 

ҹԅᴰ ⌠ CRC ṿ̆ ѿҩ Ώ῀ ‖ ӊ ̆

SPI_CTL0Ҭ CRCNTᵝȂ ῃ ̂MFD SFD̃̆ SPI ѿҩ CRCṿ ғ‰

⌠ CRCṿ ᴪ̆ ⌠ ᵬ CRCṿȂ ̂MRB M̆RŬ

SRU SRB̃Ҋ̆ ṕ ԋҩ ̆ ᴆ CRCNT ᵝ 1Ȃ CRC

̆CRCERR ᵝ ᴪ 1Ȃ 

8ᵝ ̆CRC ԍ CRC8 ‰ Ȃ 16ᵝ ̆CRC

ԍ CRC16 ‰ Ȃ ᶏ ԅ DMAⱳ ̆ ᴆҌ CRCNTᵝ̆ ᴆ ᴪ ꜚ

CRCᴰ Ȃ 

̔ SPI ԍ׆ ғ CRC ⱳ ᶏ ̆ SPI ᶏ ̆CRC ῀

SCK Ȃ ̆ ᴆ CRC ץ̆ ᾧ CRC Ȃ SPIᵬ

ҹ׆ ᵬ ̆ CRC ӊ ̆ῤ NSSḤ Ḡ ᵞ Ȃ 

18.3.8. SPIҬ  

ᵝ 

Â ‖ ᵝ̂TBẼ 

‖ ҹ ̆TBE ᵝȂ ᴆ ץ Ώ SPI_DATA Ҋѿҩ Ώ

῀ ‖ Ȃ 

Â ‖ ᵝ̂RBNẼ 

‖ ̆RBNE ᵝ̆ ⌠ѿҩ ̆ ῀⌠ ‖ Ҭ̆

ᴆ ץ SPI_DATA Ȃ 

Â SPI Ḥ Ҭ ᵝ̂TRANS̃ 

TRANSᵝ ╠ᴰ ᵝ̆ ῤ ᴆ ᵝ ̆

ᴆ └Ȃ ᵝҌᴪ֟ ᴋᵥҬ Ȃ 

 

Â ̂CONFERR̃ 

Һ Ҭ̆CONFERR ᵝ ѿҩ ᵝȂ ᴆ NSS Ҭ̆ NSSDRV

ᶏ ̆ NSS ᵞ C̆ONFERRᵝ 1Ȃ ᴆ NSS Ҭ̆ SWNSSᵝҹ 0 ̆

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

CONFERRᵝ ӊ╠ S̆PIENᵝ MSTMODᵝḠ ΏḠ ׆̆ CONFERRᵝҌ

1Ȃ Һ Ҭ̆ ץ CONFERRᵝ 1 ׆῀ ̆ ԅ

└ Һ‖ Ȃ 

Â ̂RXORERR̃ 

RBNE ᵝҹ 1 ̆ Ῥ ̆RXORERR ᵝ ᴪ 1Ȃ ̆҉ѿ

₮ ԅȂ ‖ ῤ Ҍᴪ ̆ ץ

ҡ Ȃ 

Â ̂FERR̃ 

TI׆ Ҋ̆׆ Ӟ NSSḤ ̆ ⌠ NSSḤ ̆ ᴪ ᵝ FERR

ᵝȂᶛ ̆NSSḤ ѿҩ Ҭ ᵝ Ȃ 

Â CRC ̂CRCERR̃ 

CRCENᵝ 1 S̆PI_RCRC Ҭ ⌠ CRC ṿ ᴪ ѿ

⌠ CRCṿ ̆ ң Ҍ ̆CRCERRᵝ ᴪ 1Ȃ 

18-5. SPIҬ  

Ҭ Ԋᴆ   Ҭ ᶏ ᵝ 

TBE ‖  ΏSPI_DATA  TBEIE 

RBNE ‖  SPI_DATA  RBNEIE 

CONFERR  
Ώ SPI_STAT ̆ Ώ

SPI_CTL0  

ERRIE RXORERR  
SPI_DATA ̆

SPI_STAT  

CRCERR CRC  Ώ0⌠CRCERRᵝ 

FERR TI  Ώ0⌠FERRᵝ 
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18.4. SPI  

SPI ̔0x4001 3000 

18.4.1. └ 0̂ SPI_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 

BDEN BDOEN CRCEN CRCNT FF16 RO 

SWNSS 

EN 

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

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

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15 BDEN ᶏ  

0̔2 ᴰ  

1̔1 ᴰ Ȃ Һ MOSI ׆ MISO ӊ ᴰ Ȃ 

14 BDOEN ᴰ ₮ᶏ  

BDEN ᵝ ̆ ᵝ‗ ԅ ᴰ Ȃ 

0̔ ᵬ  

1̔ ᵬ  

13 CRCEN CRC ᶏ  

0̔CRC  

1̔CRC ᶏ  

12 CRCNT Ҋѿ ᴰ CRC  

0̔Ҋѿ ᴰ ṿҹ  

1̔Ҋѿ ᴰ ṿҹCRCṿ̂TCRC̃ 

ᴰ DMA ̆CRCṿ ᴆᴰ ̆ ᵝ Ȃ 

ῃ Ҋ̆ ѿҩ Ώ῀SPI_DATA ᵝ 1Ȃ

Ҋ̆ ṕ ԋҩ ᵝ 1Ȃ 

11 FF16  

0̔8ᵝ  

1̔16ᵝ  

10 RO  
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BDEN ̆ ᵝ‗ ԅ ᴰ Ȃ 

0̔ῃ  

1̔  

9 SWNSSEN NSS ᴆ ᶏ  

0̔NSS ᴆ ̆NSS ‗ԍNSS  

1̔NSS ᴆ ̆NSS ‗ԍSWNSSᵝ 

ᵝ SPI TI Ҋ ӈȂ 

8 SWNSS NSS ᴆ ҊNSS  

0̔NSS ᵞ 

1̔NSS  

SWNSSEN ᵝ ̆ ᵝ Ȃ 

ᵝ SPI TI Ҋ ӈȂ 

7 LF ᵞ ᵝᾢ  

0̔ᾢ ᵝ 

1̔ᾢ ᵞ ᵝ 

ᵝ SPI TI Ҋ ӈȂ 

6 SPIEN SPIᶏ  

0̔SPI  

1̔SPI ᶏ  

5:3 PSC[2:0] Һ №  

000̔PCLK/2    100̔PCLK/32 

001̔PCLK/4    101̔PCLK/64 

010̔PCLK/8    110̔PCLK/128 

011̔PCLK/16   111̔PCLK/256 

PCLK=PCLK2Ȃ 

2 MSTMOD Һ׆ ᶏ  

׆0̔  

1̔Һ  

1 CKPL  

0̔SPIҹ ̆CLK ᵞ 

1̔SPIҹ ̆CLK  

0 CKPH ᵝ  

0̔ ѿҩ ѿҩ  

1̔ ԋҩ ѿҩ  

18.4.2. └ 1̂ SPI_CTL1̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 
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ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  TBEIE RBNEIE ERRIE TMOD Ḡ  NSSDRV DMATEN DMAREN 

 rw rw rw rw  rw rw rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿ 

7 TBEIE ‖ Ҭ ᶏ  

0̔TBEҬ  

1̔TBEҬ ᶏ Ȃ TBE ᵝ ̆֟ Ҭ Ȃ 

6 RBNEIE ‖ Ҭ ᶏ  

0̔RBNEҬ . 

1̔RBNEҬ ᶏ Ȃ RBNE ᵝ ̆֟ Ҭ Ȃ 

5 ERRIE Ҭ ᶏ  

0̔ Ҭ  

1̔ Ҭ ᶏ Ȃ CRCERRᵝ̆CONFERRᵝ̆RXORERRᵝ 1 ̆֟ Ҭ Ȃ 

4 TMOD SPI TI ᶏ  

0̔SPI TI  

1̔SPI TI ᶏ  

3 Ḡ  Ḡ ᵝṿ 

2 NSSDRV NSS ₮ᶏ  

0̔NSS ₮  

1̔NSS ₮ᶏ Ȃ 

SPIᶏ ̆ NSS ҹ ₮ N̆SS Һ ᵞȂ NSS

ҹ ῀ ̆NSS Һ ̆ ᵝ Ȃ 

1 DMATEN ‖ DMAᶏ  

0̔ ‖ DMA  

1̔ ‖ DMAᶏ Ȃ SPI_STATҬ TBE ᵝ ̆ ᴪ DMA ҉

֟ ѿҩDMA Ȃ 

0 DMAREN ‖ DMAᶏ  

0̔ ‖ DMA  

1̔ ‖ DMAᶏ Ȃ SPI_STATҬ RBNE ᵝ ̆ ᴪ DMA ҉

֟ ѿҩDMA Ȃ 
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18.4.3. ̂SPI_STAT̃ 

Ẓ ̔0x08 

ᵝṿ 0x0000 0002 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  FERR TRANS 

RXORER

R 

CONFER

R 

CRCERR Ḡ  TBE RBNE 

rc_w0 r r r rc_w0   r r 

 

ᵝ/ᵝ    

31:9 Ḡ  Ḡ ᵝṿ 

8 FERR  

SPI TI ̔ 

0̔ TI  

1̔TI  

ᵝ ᴆ ᵝ̆ ץ Ώ0 Ȃ 

7 TRANS Ḥ Ҭ  

0̔SPI  

1̔SPI ╠ ғ/  

ᵝ ᴆ ᵝ Ȃ 

6 RXORERR  

0̔  

1̔  

ᵝ ᴆ ᵝ̆ ᴆ ↓ Ȃ ᴆ ↓ҹ̔ᾢ SPI_DATA ̆

SPI_STAT Ȃ 

5 CONFERR SPI  

0̔  

1̔ ̂Һ Ҋ̆ ᴆ NSS NSS ᵞ̆ ᴆ

NSS SWNSSᵝҹ 0̆ ᴪ֟ CONFERR ̃ 

ᵝ ᴆ ᵝ̆ ᴆ ↓ Ȃ ᴆ ↓ҹ̔ᾢ ΏSPI_STAT ̆ Ώ

SPI_CTL0 Ȃ 

4 CRCERR SPI CRC  

0̔SPI_RCRCṿ ԍ ⌠ CRCṿ 

1̔SPI_RCRCṿҌ ԍ ⌠ CRCṿ ᵝ ᴆ ᵝ̆ ץ Ώ0 Ȃ 
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3:2 Ḡ  Ḡ ᵝṿ 

1 TBE ‖  

0̔ ‖  

1̔ ‖  

0 RBNE ‖  

0̔ ‖  

1̔ ‖  

18.4.4. ̂SPI_DATÃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

SPI_DATA[15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 SPI_DATA[15:0] ᴰ ṿ 

ᴆ ңҩ ‖ ̔ ‖ ‖ Ȃ SPI_DATAΏ ᴪ ῀

‖ SPI_DATA׆̆ ̆ ׆ ‖ Ȃ 

ҹ8ᵝ ̆SPI_DATA[15:8] └ҹ0̆SPI_DATA[7:0]

̆ ‖ 8ᵝȂ ҹ16ᵝ̆SPI_DATA[15:0] ԍ

̆ ‖ Ӟ 16ᵝȂ 

18.4.5. CRC ̂SPI_CRCPOLỸ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0007 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

CRCPOLY[15:0] 

rw 
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ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CRCPOLY[15:0] CRC ṿ 

ṿ ԅCRC ̆ ԍCRC ̆ ṿҹ0007hȂ 

18.4.6. CRC ̂SPI_RCRC̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

RCRC[15:0] 

r 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 RCRC[15:0] CRC ṿ 

SPI_CTL0Ҭ CRCEN ᵝ ̆ ᴆ CRCṿ̆ Ḡ ⌠RCRC

ҬȂ 8ᵝ C̆RC ԍCRC8 ‰ Ḡ̆ ⌠RCRC[7:0]Ȃ

16ᵝ ̆CRC ԍCRC16 ‰ ̆Ḡ ⌠RCRC[15:0]Ȃ 

ᴆ ⌠ ҩ ᵝ ᴪ CRCṿ̆ TRANS ᵝ ̆ ѿ

ҩҬ ṿȂ 

SPI_CTL0 Ҭ CRCENᵝ RCU ᵝ Ҭ SPIxRSTᵝ ᵝ ̆

ᵝȂ 

18.4.7. CRC ̂SPI_TCRC̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

TCRC[15:0] 

r 
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ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 TCRC[15:0] CRC ṿ 

SPI_CTL0Ҭ CRCEN ᵝ ̆ ᴆ CRCṿ̆ Ḡ ⌠TCRC

ҬȂ 8ᵝ C̆RC ԍCRC8 ‰ Ḡ̆ ⌠TCRC[7:0]Ȃ

16ᵝ ̆CRC ԍCRC16 ‰ ̆Ḡ ⌠TCRC[15:0]Ȃ 

ᴆ ₮ ҩ ᵝ ᴪ CRCṿ̆ TRANS ᵝ ̆

ѿҩҬ ṿȂҌ ̂SPI_CTL0Ҭ LFᵝ‗ ̃ ᴪ ⌠Ҍ CRCṿȂ 

SPI_CTL0 Ҭ CRCENᵝ RCU ᵝ Ҭ SPIxRSTᵝ ᵝ ̆

ᵝȂ 
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19. SPI ̂QSPĨ 

 ׃ .19.1

QSPIѿ Ғ ԍ FlashỮ Ḥ ̆ ץ ̆ ̆ SPI FLASHȂ

ץ ȁ ῤ Ȃ 

19.2. Һ  

Â ҈ ̔ ̂ ̃̆ ῤ ̕ 

Â ԍ ῤ ῃ פ ̕ 

Â ԍ FIFO̕ 

Â ᾛ 8ᵝȁ16ᵝ 32ᵝ ̕ 

Â DMA ᵬȂ 

19.3. QSPIⱳ  

19.3.1. QSPI  

QSPIᶏ 6 Ḥ flashỮ ̆ 19-1. QSPIḤ Ȃ 

19-1. QSPIḤ  

   

CSN O ₮̂ᵞ ̃ 

SCK O ₮ 

IO0 / SO I / O 

̔ ₮ 

̔ ῀ ₮ 

̔ ῀ ₮ 

IO1 / SI I / O 

̔ ῀ 

̔ ῀ ₮ 

̔ ῀ ₮ 

IO2 I / O 

̔ flashWP ̆ └ñΏḠ òⱳ  

̔ flashWP ̆ └ñΏḠ òⱳ  

̔ ῀ ₮ 

IO3 I / O 

̔ flashHOLD ̆ └ñḠ òⱳ  

̔ flashHOLD ̆ └ñḠ òⱳ  

̔ ῀ ₮ 
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19-1. QSPI  

A
H

B
 B

U
S

IO0

IO1

IO2

IO3

CSN

SCK

/

RX FIFO

TX FIFO

 

19.3.2. QSPIפ  

QSPIᶏ Ҍ ҍflashỮפ ḤȂѿ῍ ԓҩ ̔ פ ȁ ȁ

֜ ȁ פ ȁ Ȃᴋѿ ץ ̆ᵖ פ ȁ

ȁ֜ ȁ ῒҬѿҩ ̆ ᴆḠ ̆ ᴆ ᴋᵥḠ

Ȃ ̆ פ ᵝ ᵝḤ Ȃ 

19-2. QSPIפ  

SCK

IO0

CSN

פ ֜ פ

7 6 5 4 3 2 1 0

IO1

IO2

IO3

6

4

5

7

0

1

2

3

4

5

6

7

0

1

2

3

4

5

2

7 3

6

1

0 4 0

2

15

6

7 3

 

פ 19-1. QSPIḤ Ȃ 

19-2. QSPIפ  

Ḥ פ    

8ᵝ פ  פ
QSPI_TCFG ӈ פ Ḥ

 
- 

 1-4  QSPI_ADDR ӈ Ḥ - 
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Ḥ פ    

ȂQSPI_TCFG ӈ

Ḥ  

֜  1-4֜  

QSPI_ALTE ӈ֜

Ḥ ̆QSPI_TCFG ӈ֜

ҩ Ḥ  

- 

 0-31  

QSPI_TCFG ӈ ̆

DATAMODᵝ ̂QSPI_TCFG

̃ ӈ Ḥ  

ҍ Ữ ֜

ԑ̆ Ữ ̆‰ Ȃ 

 
ᴋ

 

Ҋ̆QSPI_DTLEN

ӈ ȂDATAMODᵝ

̂QSPI_TCFG ̃ ӈ

Ḥ ̆DATAMOD = 00

Ώ Ҋᶏ Ȃ 

ῤ Ҋ̆ᴰ ҩ

AHB ᵬ̆

ץ 8ᵝ̆16ᵝ 32ᵝ Ώ

̆ ᴰ 1ҩ̆2ҩ̆4ҩ

Ȃ 

̔Ḥ ҹץ ̆פ ̆ Ȃ 

19.3.3. QSPIḤ  

ԍ QSPIḤ ̆ פ ȁ ȁ ֜ ȁ ץ

IMOD / ADDRMOD / ALTEMOD / DATAMODᵝ Ȃ 

19-3. QSPIḤ  

Ḥ     

ᵝ

 

IMOD 

01 00 10 00 11 00 

ADDRMO

D 

ALTEMOD 

DATAMOD 

 

IO0̂SÕ  ₮ ῀̔ ᵬ 

̂ ̃ 

₮̔ ῒז  

῀̔ ᵬ 

̂ ̃ 

₮̔ ῒז  

IO1̂SĨ ῀̂ ̃ 

IO2 ₮0̂ ñΏḠ òⱳ ̃ 

IO3 ₮1̂ ñḠ òⱳ ̃ 

 

DATAMOD = 01̆

IO0₮ ĬO1͂ ̂

Ȃ̃ 

DATAMOD = 10 ̆

IO0 / IO1ѿ

Ȃ 

DATAMOD = 11̆

IO0 / IO1 / IO2 / IO3 

ѿ Ȃ 

IO2 / IO3ֽ ԍ ̆ ԓҩ ҹ ̆IO2 / IO3 ̆

ᶏQSPIᶏ Ӟ ץ ԍῒזⱳ Ȃ 
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19.3.4. CSN SCK 

CSN ҹ ̆ פ ᵞ̆ Ȃ 

SCK ῤ׆ sckḤ ₮ ѿҩ Ḥ ̆ῤ sckḤ ѿ Ȃ 

CSN ѿҩSCK ҉ ӊ╠ѿҩSCK ᵞ̆ ѿҩSCK ҉

ӊ ѿҩSCK Ȃ 

FIFOΏ ᵬ ҹ ᵬ ҹ ̆SCKᴪẢ ғḠ ᵞ ⌠FIFOץῬ

ᵬȂ ̆ CSNҹ ̆SCKᴪ CSN҉ ӊ ҩSCK

Ȃ 

19.4. ᵬ  

QSPIץ ᵬ ȁ ῤ Ȃ Ҋ̆ ᵬ ᶭ

ԍQSPI Ȃ Ҋ̆ Ữ Ҭ ṿȂ ῤ

Ҋ̆ ⌠ └ ̂ 0x9000 0000⌠0x97FF FFFF̃̆׆

ᵬҹῤ Ữ Ȃ 

19.4.1.  

Ώ ᵬ QSPI_TCFGҬ FMOD[1:0]ҹñ00ò Ȃ ᴰ

Ώ῀QSPI_DATAȂ QSPI_TCFGҬ FMOD[1:0]ҹñ01ò̆

ᵬ̆  QSPI_DATAȂ׆

QSPI_DTLENҬ DTLEN[31:0]ӈԅ ᴰ Ȃ DTLEN0xFFFF FFFF̆

↕ ҹᴰ ӈ ̆ ᴰ ⌠ QSPI_DCFGҬ FMSZ[4:0]

Ữ Ả ᴰ Ȃ DTLENҹ 0xFFFF FFFFғ FMSZ[4:0]ҹ 0x1F

̆ Ữ ҹ4GB̆ᴰ ᴪѿ ⌠ Ҭ QSPI Ȃ 

ᴰ ⌠ DTLEN Ҭ ṿ ̆ᴰ TCᴪ 1Ȃ

DTLENҹ 0xFFFF FFFF̆↕  / ԍ FMSZ[4:0] Ữ ̆

TCᴪ 1Ȃ TCIETC 1̆↕ᴪ֟ Ҭ ̆ QSPI_STATC TCC

ᵝ 1 ץ TCβ Ȃ 

∆ ѿҩ פ ↓ 

פ ↓ Ḥ Ḥ ӊ Ȃ 

ғ ̆ QSPI_TCFG ӊ פ ↓Ȃ 

ᵖ ̆ QSPI_ADDR ӊ פ ↓Ȃ 

Ώ ᵬ ғ ̆ QSPI_DATA ӊ פ

↓Ȃ 
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FIFO 

16 FIFOԍᴰ Ȃ Ώ ᵬ ĂHBΏ ҍFIFOⱴ

῏ 19-4. AHBΏ ҍFIFOⱴ ῏ Ȃ 

19-4. AHBΏ ҍFIFOⱴ ῏  

AHBΏ  FIFOⱴ  

32β  4  

16β  2  

8β  1  

̔ AHBΏ ҹ 8ᵝ 16β ̆QSPI_DATAҬ ᵞ Ȃ 

FIFOṿ QSPI_CTLҬ FTL[3:0]ӈ̆ ᵬ ̆ FIFOҬ

ԍ ӈ ṿ ̆QSPI_STATҬ FIFOṿ FT 1Ȃ

FIFOҌҹ ̆FTӞᴪ 1Ȃ Ώ ᵬ ̆ FIFO

ṿ ̆FTᴪ 1Ȃ 

FTIEFT 1̆ ֟ Ҭ Ȃ QSPI DMAᶏ ̆DMA FT֟ ̆ ⌠

Ȃ 

ᵬ ̆ FIFOҹ ̆QSPI Ả SCKץ ᾧ ₮Ȃ ↓Ҍ

⌠FIFOҬ ԍ ԍ4ҩ ▼ᵩ Ȃ 

19.4.2.  

FMOD[1:0]ҹñ10òץ Ȃ Ҋ̆QSPI ꜚ

ѿҩ ῒҬ̆פ 4 Ȃ ⌠ ץ ᵝ ̆ ҍ ӈ ῤ

̆ ̆ғRPMFIEᵝ 1̆ ѿҩҬ Ȃ 

↓ ꜚҍ ᵬ Ȃ BUSYβḠ Ȃ 

ᵝRPMM └ ̆ RPMM = 0̆ҍ Ȃ Ҋ̆

ᵝ ̆ RPMF 1Ȃ RPMM = 1̆

Ȃ Ҋ̆ᴋᵥ ᵝ ѿᵝ ̆RPMF 1Ȃ 

Ҋ̆ ԅRPMSβ̆ ⌠ ̆ ↓ Ả ̆

BUSY Ȃ ↕̆ ↓ ̆ ⌠ABORTβ 1 QSPI̓͂ Ȃ 

Ҋ̆FIFO ̆ QSPI_DATAҬ̆ Ữ

Ҍᴪ MASK└ Ȃ ̆QSPI_DATAҬῤ Ȃ 

FTβ ᵝ̆ ҹ ̆

QSPI_DATA FTβ Ȃ 

19.4.3. ῤ  

FMOD[1:0]ҹñ11ò̆ ץ ῤ Ȃ ῤ Ҋ̆ ҹ
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ῤ Ữ ̆ ҹ128MB̆ᶏ ԍ128MBȂ ᶏFMSZӈ

128MB ῤ̆ῤ ӞҌᾛ FMSZӈ Ȃ ↕̆

ѿҩ Ȃ AHBҺ CPŬᴪ֟ Ҭ Ȃ AHBҺ DMĂ ֟

ѿҩᴰ ̆ ғ DMA ᴪ῏ Ȃ 

Ҋ̆ ȁ ȁ Ȃ 

ῤ ⱳ ȂQSPI ӊ╠ᴪ ᾢ Ҋѿҩ ⱴ

̆ Ҋ Ҋѿҩ ̆ Ӈ ᴪ ̆ ҹ ԅȂ ↕̆

ꜚ ↓Ȃ ↓ ӊ╠ ᵞCSNȂ 

FIFO S̆CKẢ ₮̆ CSNḠ ᵞ Ȃ QSPI_CTLҬTMOUTEN

ᵝ 1̆ ᵞ ⌠ QSPI_TMOUTҬ SCK ̆CSN

Ȃ 

ᴰ ̆ CSN ᵞӊ╠BUSYβᴪ ҹ ̆ ȁҬ QSPI̓͂

ҹᵞ Ȃ 

19.5. QSPI  

19.5.1. Flash 

QSPI_DCFG ץ Ữ ׆̆ ᶏQSPIץ ᵬȂ 

QSPI_DCFGҬ FMSZ[4:0] ӈԅ Ữ ̆FMSZ+1 Ữ ᵝ

Ȃ Ҋ̆flash 4GBȂ 

CSHC[2:0] ӈԅ ̆ ԅ ңҩ פ ↓ӊ Ḡ SCK

Ȃ 

19.5.2. IP  

QSPI_CTLҬ ץ QSPI IPȂ 

QSPI_CTLҬPSC[7:0] ӈԅ № Ȃ 

SSAMPLEӈ ҩSCK ԍ Ȃ ’Ҋ Q̆SPI Ữ ꜚ

ҩ SCK Ȃ ̆ ҹ Ḥ ̆ Ȃ ᶏץ

SSAMPLEβ ҩSCK Ȃ 

QSPI_STATҬ DMAENβ DMA Ȃ QSPI_CTLҬ

FTL[3:0]ᵝ FIFOṿ Ȃ 

19.6. ѿ  פ

QSPI_TCFGҬSIOOβ 1̆ ᶏץ ѿ פ ̆ ⱳ
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Ȃ SIOO1̆ QSPI_TCFGפ ѿ ̆ פ ↓ᴪ פ

̆ ⌠QSPI_TCFGῬ Ȃ 

19.7. Ҭ  

19-5. TERR AHB ᴆҬѿҩ ᴆ ̆ᴪ֟ TERRAHB Ȃ 

19-5. TERR AHB ᴆ 

 ᴆ 

TERR 

1. Ҋ̆ ₮FMSZ ̆

QSPI_ADDRҬ Ώԅѿҩ Ȃ 

2. Ҋ̆ ̂ADDR̃ⱴ ̂DTLEÑԍ

ῤ Ȃ 

AHB  

1. ῤ Ҋ̆AHBҺ ₮ ̆ QSPI̓͂

Ȃ 

2. AHBҺ ῤ ̆ᵖῤ ᶏ Ȃ 

QSPIҬ Ԋᴆ 19-6. QSPIҬ Ԋᴆ Ȃ 

19-6. QSPIҬ Ԋᴆ 

Ҭ Ԋᴆ Ԋᴆ  Ҭ ᶏ ᵝ  

FIFOṿҬ  FT FTIE ᴆ  

ᴰ Ҭ  TC TCIE 
QSPI_STATCҬ

TCCβ 1 

ᴰ Ҭ  TERR TERRIE 
QSPI_STATCҬ

TERRCβ 1 

Ҭ  TMOUT TMOUTIE 
QSPI_STATCҬ

TMOUTCβ 1 

Ҭ  RPMF RPMFIE 
QSPI_STATCҬ

RPMFCβ 1 
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19.8. QSPI  

QSPI ̔0x4002 5800 

19.8.1. └ ̂QSPI_CTL̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0010 

̂32ᵝ̃ Ȃ 

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

PSC[7:0] RPMM RPMS Ḡ  TMOUTIE RPMFIE FTIE TCIE TERRIE 

rw rw rw  rw rw rw rw rw 

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

SCKDVALUE[3:0] FTL[3:0] Ḡ  SCKDEN SSAMPLE[1:0] 

TMOUTE

N 

DMAEN ABORT QSPIEN 

rw rw  rw rw rw rw w rw 

 

ᵝ / ᵝ    

31:24 PSC[7:0] ᵝ ӈԅ׆ AHB № ֟ QSPI № ̆SCK ҍ AHB ῏

ҹfSCK=fAHB/(PSC+1)Ȃ 

0̔fSCK=fAHB 

1̔fSCK=fAHB/2 

2̔fSCK=fAHB/3 

... 

255̔fSCK=fAHB/256 

ԍ № ̆ 50%̆ Ḥ Ḡ ᵞ

ѿҩ Ȃ 

ᵝ BUSY = 0 ḱ Ȃ 

23 RPMM  

ᵝ ָӇ ӈ֟  

0̔ҍ ̆ flash ᵝ QSPI_STATMATCH

ᵝ ̆ RPMF ᵝȂ 

1̔ ̆ flash ᴋᵥѿҩ ᵝ QSPI_STATMATCH

ᵝ ̆ RPMF ᵝȂ 

ᵝ BUSY = 0 ḱ Ȃ 

22 RPMS Ả  

ᵝ ֟ Ả  

0̔ ABORT ᵝ QSPI Ả Ȃ 

1̔ ֟ Ả Ȃ 

ᵝ BUSY = 0 ḱ Ȃ 
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21 Ḡ  Ḡ ᵝṿȂ 

20 TMOUTIE Ҭ ᶏ  

0̔Ҭ  

1̔Ҭ ᶏ  

19 RPMFIE Ҭ ᶏ  

0̔Ҭ  

1̔Ҭ ᶏ  

18 FTIE FIFO ṿҬ ᶏ  

0̔Ҭ  

1̔Ҭ ᶏ  

17 TCIE ᴰ Ҭ ᶏ  

0̔Ҭ  

1̔Ҭ ᶏ  

16 TERRIE ᴰ Ҭ ᶏ  

0̔Ҭ  

1̔Ҭ ᶏ  

15:12 SCKDVALUE[3:0] SCK ṿ 

ᵝ ֽ SCKDENᶏ ғ ԅSSAMPLE Ȃ 

11:8 FTL[3:0] FIFO ṿ  

ᵝ Ҋᶏ ̆FIFOҬ ᴪ FIFO ṿ ᵝȂ 

Ώ ᵬ ̂FMOD = 00̃̔ 

0̔FTᴪ ᵝ̆ 1ҩ ץ Ώ῀FIFO 

1̔FTᴪ ᵝ̆ 2ҩ ץ Ώ῀FIFO 

... 

15̔FTᴪ ᵝ̆ 16ҩ ץ Ώ῀FIFO 

ᵬ ̂FMOD = 01̃̔ 

0̔FTᴪ ᵝ̆ 1ҩ FIFOҬ׆  

1̔FTᴪ ᵝ̆ 2ҩ FIFOҬ׆  

... 

15̔FTᴪ ᵝ̆ 16ҩ FIFOҬ׆  

DMAENҹ1̆ FTLӊ╠̆DMA └ Ȃ 

7 Ḡ  Ḡ ᵝṿȂ 

6 SCKDEN ׆flash SCK ᶏ ֽ̆ ᵝSSAMPLEҹ1 Ȃ 

0̔SCK  

1̔SCK ᶏ  

5:4 SSAMPLE[1:0]  

’Ҋ̆QSPI flash Ữ ꜚ ԋ№ӊѿҩSCK Ȃ ⌠

Ḥ ̆ ᵝ ץ ҹᾛ Ȃ 
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0̔Ҍ  

1̔ ҩ  

2̔ ѿҩ  

3̔Ḡ  

ᵝ BUSY = 0 ḱ Ȃ 

3 TMOUTEN ᶏ  

ῤ ̂FMOD=11 Ҋ̃̆ ᵝ 1 ғ̆ TMOUTCYC[15:0] ӈ

ӊ ̆ flash̆ ̂CSÑᴪ Ȃ 

0̔ ̆ ῤ Ҋ ̂CSÑḠ ᵞ  

1̔ ᶏ ̆ ῤ Ҋ̆ flash TMOUTCYC [15:0]ҩ

flash̆ ̂CSÑᴪ Ȃ 

ᵝ BUSY = 0 ḱ Ȃ 

2 DMAEN DMAᶏ  

Ҋ̆ ᶏץ DMAᴰ Ȃ FTᵝ 1 ̆DMAᴰ Ȃ 

0̔DMA  

1̔DMAᶏ  

1 ABORT  

ᵝẢ ╠ ̆פ ᴪ ꜚ Ȃ 

ῤ ̆ ᵝ 1̆RPMSᵝ DMENᵝ Ȃ 

0̔  

1̔  

0 QSPIEN ᶏ QSPI 

0̔QSPI  

1̔QSPIᶏ  

19.8.2. ̂QSPI_DCFG̃ 

Ẓ ̔0x04 

ᵝṿ̔0x001F 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  FMSZ[4:0] 

 rw 

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

Ḡ  CSHC[2:0] Ḡ  CKMOD 

 rw  rw 

 

ᵝ / ᵝ    

31:21 Ḡ  Ḡ ᵝṿȂ 

20:16 FMSZ[4:0] flash Ữ  
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ᵝ ӈ Ữ ̔ 

Flash Ữ ҹ2[FMSZ+1] 

FMSZ+1 flash Ữ ᵝ Ȃ Ҋ f̆lash Ữ ⌠4GBȂ ῤ

Ҋ̆ 128MBȂ 

ᵝ BUSY = 0 ḱ Ȃ 

15:11 Ḡ  Ḡ ᵝṿȂ 

10:8 CSHC[2:0]  

CSHC+1 ӈԅ ңҩ פ ↓ӊ Ḡ SCK  

0̔CSNḠ 1ҩSCK  

1̔CSNḠ 2ҩSCK  

... 

7̔CSNḠ 8ҩSCK  

ᵝ BUSY = 0 ḱ Ȃ 

7:1 Ḡ  Ḡ ᵝṿȂ 

0 CKMOD ᵝ QSPI SCK  

0̔ CSNҹ ̆SCKḠ ᵞ  

1̔ CSNҹ ̆SCKḠ  

ᵝ BUSY = 0 ḱ Ȃ 

19.8.3. ̂QSPI_STAT̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0004 

̂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  FL[4:0] Ḡ  BUSY TMOUT RPMF FT TC TERR 

 rw  r r r r r r 

 

ᵝ / ᵝ    

31:13 Ḡ  Ḡ ᵝṿȂ 

12:8 FL[4:0] FIFO  

ᵝ ₮FIFO Ҋ Ữ Ȃ ῤ Ҋ̆

FLҹ0Ȃ 

7:6 Ḡ  Ḡ ᵝṿȂ 

5 BUSY  

flash ᵝ ᴰפ Ȃ Ҋ̆ ѿ ᵬ ̆ ᵝ Ȃ
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Ҋ̆FIFOӞ ҹ Ȃ 

4 TMOUT  

TMOUTEN ғ TMOUTCYC[15:0]ҩ ӊ ̆ ᵝ

1Ȃ 

3 RPMF  

Ҋ̆ ⌠ QSPI_STATMATCH Ҭ ṿ ̆ ᵝ

1Ȃ 

2 FT FIFO ṿ  

Ҋ̆ FIFO ṿ⌠ ѿ ᵬ FIFO ̆ ᵝ 1Ȃ ṿ

ᴆҌῬ ᴆ 0Ȃ 

Ҋ̆ ׆ flash ᵝ D̆ATA

0Ȃ 

1 TC ᴰ  

Ҋ̆ QSPI_DTLEN Ҭ ץ ᵬ

̆ ᵝ 1Ȃ 

0 TERR ᴰ  

Ҋ̆ ԅ ̆ ᵝ 1Ȃ 

19.8.4. ̂QSPI_STATC̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  TMOUTC RPMFC Ḡ  TCC TERRC 

 w w  w w 

 

ᵝ / ᵝ    

31:5 Ḡ  Ḡ ᵝṿȂ 

4 TMOUTC  

ᵝΏ1 QSPI_STAT TMOUT Ȃ 

3 RPMFC  

ᵝΏ1 QSPI_STAT RPMF Ȃ 

2 Ḡ  Ḡ ᵝṿȂ 

1 TCC ᴰ  
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ᵝΏ1 QSPI_STAT TC Ȃ 

0 TERRC ᴰ  

ᵝΏ1 QSPI_STAT TERR Ȃ 

19.8.5. ̂QSPI_DTLEÑ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

DTLEN[31:16] 

rw 

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

DTLEN[15:0] 

rw 

 

ᵝ / ᵝ    

31:0 DTLEN[31:0]  

ᵝ Ҋ ᴰ ҩ n̂ṿ+1̃Ȃ

Ҋ̆ ᵝ ṿ ѿҩҌ ԍ3̂ 4 ̃ ṿȂ Ҋ̆ ᵝ

ҹ0xFFFF FFFF̆ ӈ ̆QSPI ᴰ ̆ ⌠

QSPI_DCFG Ҭ FMSZ[4:0] ӈῤ Ȃ 

0x0000 0000̔ ᴰ ҹ1 

0x0000 0001̔ ᴰ ҹ2 

0x0000 0002̔ ᴰ ҹ3 

0x0000 0003̔ ᴰ ҹ4 

... 

0xFFFF FFFD̔ ᴰ ҹ4,294,967,294 (4G-2) 

0xFFFF FFFE̔ ᴰ ҹ4,294,967,295 (4G-1) 

0xFFFF FFFF̔ ӈ ̆QSPI_DCFG Ҭ FMSZ[4:0] ӈ ̆

⌠ῤ ᴰ Ȃ 

FMSZ[4:0]ҹ0x1F̆ Ȃ 

ῤ Ҋ̆ ᵝ Ȃ 

ᵝ BUSY = 0 ḱ Ȃ 

19.8.6. ᴰ ̂QSPI_TCFG̃ 

Ẓ ̔0x14 

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  SIOO FMOD DATAMOD[1:0] Ḡ  DUMYC[4:0] ALTESZ[1:0] 

 rw rw rw  rw rw 

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

ALTEMOD[1:0] ADDRSZ[1:0] ADDRMOD[1:0] IMOD[1:0] INSTRUCTION[7:0] 

rw rw rw rw rw 

 

ᵝ / ᵝ    

31:29 Ḡ  Ḡ ᵝṿȂ 

28 SIOO ѿ פ  

IMOD = 00 ̆ ᵝ Ȃ 

0̔ פ ↓  פ

1̔ פ ↓ ѿ  פ

ᵝ BUSY = 0 ḱ Ȃ 

27::26 FMOD[1:0] ᵬ  

00̔ Ώ ᵬ 

01̔ ᵬ 

10̔  

11̔ῤ  

DMAENᵝ 1̆ FMODᵝ ӊ╠̆DMA └ ῏ Ȃ 

ᵝ BUSY = 0 ḱ Ȃ 

25:24 DATAMOD[1:0]  

ᵝ ӈ ᵬ Ȃ 

00̔  

01̔ ᴰ  

10̔ ᴰ  

11̔ ᴰ  

ᵝ ‗ ᵬ  

ᵝ BUSY = 0 ḱ Ȃ 

23 Ḡ  Ḡ ᵝṿȂ 

22:18 DUMYC[4:0] פ  

ᵝ ӈ Ȃ 

ᵝ BUSY = 0 ḱ Ȃ 

17:16 ALTESZ[1:0] ֜  

00̔8ᵝ֜  

01̔16ᵝ֜  

10̔24ᵝ֜  

11̔32ᵝ֜  

ᵝ BUSY = 0 ḱ Ȃ 

15:14 ALTEMOD[1:0] ֜  

00̔ ֜  
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01̔ ᴰ ֜  

10̔ ᴰ ֜  

11̔ ᴰ ֜  

ᵝ BUSY = 0 ḱ Ȃ 

13:12 ADDRSZ[1:0]  

00̔8ᵝ  

01̔16ᵝ  

10̔24ᵝ  

11̔32ᵝ  

ᵝ BUSY = 0 ḱ Ȃ 

11:10 ADDRMOD[1:0]  

00̔  

01̔ ᴰ  

10̔ ᴰ  

11̔ ᴰ  

ᵝ BUSY = 0 ḱ Ȃ 

9:8 IMOD[1:0] פ  

00̔  פ

01̔ ᴰ  פ

10̔ ᴰ  פ

11̔ ᴰ  פ

ᵝ BUSY = 0 ḱ Ȃ 

7:0 INSTRUCTION[7:0] פ 

⌠flash Ữ Ḥפ Ȃ 

ᵝ BUSY = 0 ḱ Ȃ 

19.8.7. ̂QSPI_ADDR̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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]  

⌠flash Ữ Ȃ 
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BUSY=0 ῤ Ҋ̆ ᵝ Ώ῀ṿ Ȃ 

19.8.8. ֜ ̂QSPI_ALTẼ 

Ẓ ̔0x1C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

ALTE[31:16] 

rw 

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

ALTE[15:0] 

rw 

 

ᵝ / ᵝ    

31:0 ALTE[31:0] ֜  

ӊ ̆ flash Ữ Ȃ 

ᵝ BUSY = 0 ḱ Ȃ 

19.8.9. ̂QSPI_DATÃ 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

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] ҍflash Ữ ֜ԑ Ȃ 

ҊΏ ᵬ ̆ ⌠flash Ữ ӊ╠ Ώ̆῀⌠ ᴪ Ữ⌠

FIFOҬȂ FIFOҹ ̆Ώ ᵬᴪẢ ⌠FIFO Ȃ 

Ҋ ᵬ ̆ flash׆ Ữ Ȃ FIFO

פ ̆ ғBUSYᵝҹ1̆ Ӈ ᵬᴪ Ả ⌠FIFO

Ҭ ᴰ Ȃ 

Ҋ̆ flash׆ Ȃ 
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19.8.10. ̂QSPI_STATMK̃ 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

MASK[31:16] 

rw 

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

MASK[15:0] 

rw 

 

ᵝ / ᵝ    

31:0 MASK[31:0] Ҋ  

Ҋ׆flash Ȃ 

ԍMASK[31:0] nᵝ̔ 

0̔ nᵝҌ ҍ  

1̔ nᵝ ҍ  

ᵝ BUSY = 0 ḱ Ȃ 

19.8.11. ̂QSPI_STATMATCH̃ 

Ẓ ̔0x28 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

MATCH[31:16] 

rw 

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

MATCH[15:0] 

 

 

ᵝ / ᵝ    

31:0 MATCH[31:0] Ҋ  

ҍQSPI_STATMK Ҭṿ ṿȂ 

ᵝ BUSY = 0 ḱ Ȃ 

19.8.12. ̂QSPI_INTERVAL̃ 

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 

INTERVAL[15:0] 

rw 

 

ᵝ / ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 INTERVAL[15:0]  

Ҋң ӊפ SCK Ȃ 

ᵝ BUSY = 0 ḱ Ȃ 

19.8.13. ̂QSPI_TMOUT̃ 

Ẓ ̔0x30 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

TMOUTCYC[15:0] 

rw 

 

ᵝ / ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 TMOUTCYC[15:0]  

ῤ ̆FIFO ̆ ᵝ Ҋ ⌠ Ḡ ᵞ SCK

Ȃ 

ᵝ BUSY = 0 ḱ Ȃ 

19.8.14. FIFO┘ ̂QSPI_FLUSH̃ 

Ẓ ̔0x34 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

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

Ḡ  FLUSH 

 w 

 

ᵝ / ᵝ    

31:1 Ḡ  Ḡ ᵝṿȂ 

0 FLUSH ԍ┘ ῤ FIFO 
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20. ⱴ ̂CAŨ 

 ׃ .20.1

ⱴ ᾝ DES̆҈ DES AEŜ128̆192 256̃ ̆ ⱴ

Ȃⱴ ῃῚ Ҋ↓ ‰̔ 

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

҈ DEŜTDES̃Ȃ ‰ ᴪ̂ANSĨX9.52‰̕ 

Â Ḥ ‰₮ ̂FIPS PUB 1972̆0011126̃ ⱴ ‰̂ AES̃Ȃ 

CAU Ҋᶏ DES / ҈ DES / AES ⱴ

Ȃ 

CAU ҹ 32ᵝ AHB ̆ ῀ FIFO ₮ FIFO DMAᴰ Ȃ 

20.2. Һ  

Â DES̆҈ DES AESⱴ ̕ 

Â DES ҈̆ DES AESҊ ̆ ̂ECB ȁ̃ⱴ № ̂CBC̃

ȁ ̂CTR ȁ̃g  / ̂GCM ȁ̃g ̂GMAC ȁ̃

ⱴ № - ̂CCM ȁ̃ ̂CFB̃ ₮ ̂OFB̃̕  

Â ῀ҍ ₮FIFO DMAᴰ Ȃ 

DES / ҈ DES 

Â ̂ECB̃ ⱴ № ̂CBC̃ ̕ 

Â CBC Ҋᶏ 2×32ᵝ∆ ̂IṼ̕ 

Â ῀FIFO ₮FIFO Ữ8x32ᵝ ̕ 

Â ԍ ῀ / ₮FIFO ȁ ȁᵝ֜ Ҍ֜ ̕ 

Â DMA CPUҬ ᴰ ̆Ӟ Ҍץ ң ᴰ Ȃ 

AES 

Â ̂ECB̃ȁⱴ № ̂CBC̃ ȁ ̂CTR̃ȁᵍ

 / ̂GCM̃ȁᵍ ̂GMAC̃ȁⱴ № -

̂CCM̃ȁ ̂CFB̃ ₮ ̂OFB̃̕ 

Â 128ᵝȁ192ᵝ 256ᵝ ̕ 

Â CBCȁCTRȁGCMȁGMACȁCCMȁCFB OFB Ҋᶏ 4×32ᵝ∆ ̂IṼ̕  

Â ῀ ₮FIFO 8 ̕ 

Â ԍ ῀ / ₮FIFO ȁ ȁᵝ֜ Ҍ֜ ̕ 

Â DMA CPUҬ ᴰ ̆Ӟ Ҍץ ң ᴰ Ȃ 
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20.3. CAU ∆  

20.3.1.  

CAU ѿ ῀ 32ᵝ̂ ̃ ̆DES 64 ᵝ ̆AES 128 ᵝ

Ȃ ԍ ҩ ̆ ῒ ῀ CAU ӊ╠̆ ֓ ᵝȁ ȁ

֜ Ҍ֜ ᵬ̂ ‗ԍ ⱴ ̃Ȃ CAU Ώ῀ OUT FIFOӊ╠̆

ῒ ֜ ᵬȂ ԍ Ữ ̆ ᶏ ᵥ ̆

ᵞ ᵞ ᵝ Ȃ 

20-1. DATAMҌ֜  / ֜ 20-2. DATATM ֜  / ᵝ֜ ׃ ԅ128ᵝAES

Ҍ Ҋ ֜ Ȃ̂ ԍDES̆ ҹ2ҩ32ᵝ ̆ Ҭ╠ңҩ

֜ ̃ 

20-1. DATAMҌ֜  / ֜  

word0

word1

word2

word3

word0

word1

word2

word3

A0 B0

A1 B1

A2 B2

A3 B3

B0 A0

B1 A1

B2 A2

B3 A3

֢

Ғ֢

WORD 0 (MSB)

WORD 1

WORD 2

WORD 3 (LSB)

WORD 0 (MSB)

WORD 1

WORD 2

WORD 3 (LSB)
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20-2. DATATM֜  / β֜  

֢

A3A2A1A0

B3B2B1B0

C3C2C1C0

D3D2D1D0

A0A1A2A3

B0B1B2B3

C0C1C2C3

D0D1D2D3

WORD 0 (MSB)

ᵣ֢

A31...A1A0

B31...B1B0

C31...C1C0

D31...D1D0

A0A1...A31

B0B1...B31

C0C1...C31

D0D1...D31

WORD 1

WORD 2

WORD 3 (LSB)

WORD 0 (MSB)

WORD 1

WORD 2

WORD 3 (LSB)

 

20.3.2. ∆  

∆ ԍ CBCȁCTRȁGCMȁGMACȁCCMȁCFB OFB Ҋҍ

Ȃ∆ ҍ ῏̆ ғ Ҍױ DATAMṿ Ȃ ∆

CAU_IV0..1̂H / L̃ BUSYᵝ̂CAU_STAT0 ᵝ 4̃ҹ 0 ḱ ̆

↕Ώ ᵬ Ȃ 

20.4. ⱴ  

ⱴ ῏ԍ DES AES ⱴ ΐᵣ DES / TDES ⱴ

AESⱴ Ȃ 

20-3. CAU ҹⱴ Ȃ 
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20-3. CAU 

AHB 

῀ FIFO

8*32

CAU_DI

₮ FIFO

8*32

CAU_DO

֜ ֜

ⱴ ῤ ЃDES / TDES / AESЄ

CAU_

CTL

CAU_

STAT0

CAU_

DMAEN

CAU_

INTEN

CAU_

INTF

CAU_

STAT1

CAU_

KEY0...3

CAU_

IV0...1

CAU_GCMCC

MCTXS0...7

CAU_GCMCT

XS0...7

 

20.4.1. DES / TDESⱴ  

DES / ҈ DES ⱴ DES ̂DEÃ̆ ̂DES ᶏ 1ҩ ̆TDES

ᶏ 3ҩ ץ̆̃ CBC Ҋᶏ ∆ Ȃ 

DES / TDES 

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

Ҋ҈ץ ̔ 

1. ҈ҩ  

҈ҩ KEY3ȁKEY2 KEY1 ̆ KEY3=KEY2=KEY1Ȃ FIPS PUB 

ץ46-3-1999̂ ANSI X9.52-1998̃Ȃ Ҋ ҉ҍDES Ȃ 

2. ңҩ  

ҩ Ҭ K̆EY2ҍKEY1Ҍ K̆EY3ҍKEY1 ̆ KEY1ҍKEY2 ̆ KEY3=KEY1Ȃ

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

3. ҈ҩ  

ҩ Ҭ̆KEY1̆KEY2 ҍ KEY3 Ȃ FIPS PUB 46-3 -1999̂ץ ANSI 

X9.52-1998̃Ȃ 

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

ΎҬҌ Ȃ 
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DES / TDES ̂ECB̃ⱴ  

64 ᵝ ῀ ᾢ ṿ ֜ ᵬҹ ῀ Ȃ ᶏ

TDES ̆↕ ῀ DEAᶏ KEY1 ⱴ Ȃ ₮ ⌠

DEA ᶏ̆ KEY2 Ȃӊ ₮ ⌠⌠ DEA ᶏ̆ KEY3

ⱴ Ȃ҉ ₮ Ῥ ṿ ֜ ̆ ѿҩ 64 ᵝ

₮ Ȃ ᶏ DES ̆ DEAᶏ KEY1 ⱴ

ṿ ֜ ̆ ѿҩ 64ᵝ ₮ ȂDES / TDES

ⱴ 20-4. DES / TDES ECBⱴ Ȃ 

20-4. DES / TDES ECBⱴ  

֢

CAU_DI

DATAM

DEA, ꜘ

DEA, ꜘ

DEA, 

KEY1

KEY2

KEY3

֢

CAU_DO

 

DES / TDES ̂ECB̃  

֜ ̆ ᾢ ⌠ 64ᵝ ῀ Ȃ ᶏ TDES ̆

DEAҬ ῀ ᶏ KEY3 Ȃ ₮ ⌠Ҋѿҩ DEĂ

ᶏ KEY2 ⱴ Ȃӊ ₮ ⌠⌠ DEĂᶏ KEY1

Ȃ҉ ₮ Ῥ ֜ ̆ ѿҩ 64 ᵝ

₮ Ȃ ᶏ DES ̆ DEAᶏ KEY1

ṿ ֜ ̆ ѿҩ 64ᵝ ₮ ȂDES / TDES

20-5. DES / TDES ECB Ȃ 
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20-5. DES / TDES ECB 

֢

CAU_DI

DATAM

DEA, 

DEA, 

DEA, ꜘ

KEY3

KEY2

KEY1

֢

CAU_DO

 

DES / TDESⱴ № ̂CBC̃ⱴ  

CBC Ҋ DEA ῀ ң №̔ ֜ ῀ ץ̆

∆ Ȃ ᶏ TDES ̆ ѿҩ ֜ ῀ ҍ 64ᵝ∆

CAU_IV0..1 ̆ DEA Ҭ ᶏ KEY1 ⱴ Ȃ

₮ ⌠Ҋѿҩ DEĂᶏ KEY2 Ȃӊ ₮ ⌠

⌠ DEĂᶏ KEY3 ⱴ Ȃ҉ ₮ᵬҹҊѿҩ∆ ̆

ҍҊѿҩ ̆ Ҋѿ ⱴ Ȃ ҉ ᵬ̆ ⌠

ѿҩ ⱴ Ȃ Ҭ Ҍ ̆↕

Ҍ ⱴ Ȃ ̆ ҉ ₮ Ῥ

֜ ̆ ₮ Ȃ ᶏ DES ̆↕ ҉ ᵬҬ

ԋ ҈ DEA ȂDES / TDES ⱴ № ⱴ 20-6. DES / 

TDES CBCⱴ Ȃ 
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20-6. DES / TDES CBCⱴ  

֢

CAU_DI

DATAM

DEA, ꜘ

DEA, ꜘ

DEA, 

KEY1

KEY2

KEY3

֢

CAU_DO

+

CAU_IV0(H/L)

 

DES / TDES ̂CBC̃  

ᶏ DES / TDES CBC ̆ ᶏ TDES ̆ ѿҩ ֜ ῀

̆ DEA ᶏ KEY3 Ȃ ₮ ⌠Ҋѿҩ DEĂ

ᶏ KEY2 ⱴ Ȃӊ ₮ ⌠⌠ DEĂᶏ KEY1

Ȃ҉ ₮Ῥҍ 64 ᵝ∆ CAU_IV0..1 Ȃӊ ̆

ѿҩ ῀ ᵬҹҊѿҩ∆ ̆ ҍ DEA ₮

Ȃ ҉ ᵬ̆ ⌠ ѿҩ Ȃ Ҭ

Ҍ ̆↕ Ҍ Ȃ ̆ ҉

₮ Ῥ ֜ ̆ ₮ Ȃ ᶏ

DES ̆↕ ҉ ᵬҬ ԋ ҈ DEA ȂDES / TDESⱴ

№ 20-7. DES / TDES CBC Ȃ 
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20-7. DES / TDES CBC 

֢

CAU_DI

DATAM

DEA, 

DEA, 

DEA, ꜘ

KEY3

KEY2

KEY1

֢

CAU_DO

CAU_IV0(H/L)
+

 

20.4.2. AESⱴ  

AESⱴ AES ̂AEÃ̆ ҩ ץ̆ ∆ ҈ № Ȃ 

AES ҈ ̔128ȁ192 256ᵝ ̆ ᵬ Ҍ ᶏ Ҍ ∆

Ȃ 

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

KEY1]̆ᶏ 256ᵝ AES ҹ[KEY3 KEY2 KEY1 KEY0]Ȃ 

FIPS PUB 197̂2001 11 26 ̃Ҭ AESҬᶏ ԅ ̆ ΎҌ

Ῥ Ȃ 

AES ̂ECB̃ⱴ  

֜ ̆ ᾢ ⌠ 128ᵝ ῀ Ȃ ῀ AEAᶏ

128ᵝ̆ 192ᵝ̆ 256ᵝ ⱴ Ȃ Ῥ ֜ ̆

ѿҩ 128ᵝ ₮ ̆ Ữ ₮ FIFOҬȂAES ⱴ 20-8. 

AES ECBⱴ Ȃ 
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20-8. AES ECBⱴ  

֢

CAU_DI

DATAM

AEA, ꜘ
CAU_KEY0...3

֢

CAU_DO

 

AES ̂ECB̃  

ᾢ ‰ ץ̆ ԍ ̆ ‰ ῀ ҍⱴ Ҭ Ȃ҉׆

ᵬҬ ѿҩ ᵬҹ ѿҩ Ȃ ‰ ̆ ᾢ

֜ ⌠ 128ᵝ ῀ Ȃ ῀ AEAҬ ᶏ ҉ ‰

Ȃ ₮Ῥ ṿ ֜ ̆ ѿҩ 128ᵝ ₮

ȂAES 20-9. AES ECB Ȃ 

20-9. AES ECB 

֢

CAU_DI

DATAM

AEA, 

CAU_KEY0..3

֢

CAU_DO
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AESⱴ № ̂CBC̃ⱴ  

CBC Ҋ AEA ῀ ң №̔ ֜ ῀ ץ̆

∆ Ȃ ֜ ῀ ҍ 128 ᵝ∆ CAU_IV0..1

̆ Ῥ AEAᶏ 128ᵝ̆ 192ᵝ̆ 256ᵝ ⱴ Ȃ ᵬҹҊ

ѿҩ∆ ̆ ҍҊѿҩ ῀ ̆ Ҋѿ ⱴ Ȃ ҉

ᵬ̆ ⌠ ѿҩ ⱴ Ȃ Ҭ Ҍ ̆

↕ Ҍ ⱴ Ȃ ̆ ҉ ₮ Ῥ

ṿ ֜ ̆ ₮ ȂAES ⱴ № ⱴ

20-10. AES CBCⱴ Ȃ 

20-10. AES CBCⱴ  

֢

CAU_DI

DATAM

AEA, ꜘ
CAU_KEY0..3

֢

CAU_DO

+

CAU_IV0..1(H/L)

 

AESⱴ № ̂CBC̃  

ҍ AES ̂ECB̃ ᵌ̆ ᾢ ‰ ץ ԍ ̆ ‰

῀ ҍⱴ Ҭ Ȃ҉׆ ᵬҬ ѿҩ ᵬҹ

ѿҩ Ȃ ‰ ̆ ᾢ ֜ ̆ ⌠ 128 ᵝ ῀ ̆

῀ AEA Ҭ ᶏ ‰ Ȃӊ ̆ ѿҩ ῀ ᵬ

ҹҊѿҩ∆ ̆ ҍҊѿҩ AEA ̂ ѿ ∆ ҹ

῀ CAU_IV0..1 ∆ṿ̃Ȃ ҉ ᵬ̆ ⌠ ѿҩ Ȃ

Ҭ Ҍ ↕̆ Ҍ

Ȃ ̆ ҉ ₮ Ῥ ֜ ̆ ₮ Ȃ

AESⱴ № 20-11. AES CBC Ȃ 
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20-11. AES CBC 

֢

CAU_DI

DATAM

AEA, 

CAU_KEY0..3

֢

CAU_DO

CAU_IV0..1(H/L)
+

 

AES ̂CTR̃  

Ҋ̆ ҍ ᴪᵬҹ AEA ᾝ ῀ ̆

ᴪҍ ῀ ̆ ⱴ Ȃ ԍⱴ

ṿ ∆ ṿ ̆ ⱴ ↓ Ȃ

ᵬҍⱴ ᵬ ῃ Ȃ128 ᵝ∆ ᵞ 32 ᵝ ҹ ṿ̆

ῒᵩ 96ᵝ ᵬ ҬḠ Ҍ ̆ ғ ∆ ṿ ҹ 1Ȃ ѿҩ 32ᵝѿ

ṿ̆ ⌠ ҩ Ḥ Ȃ64ᵝ ∆ Ḡ ҩ ṿ ԍѿҩ Ȃ

20-12. ĂES ⱴ  / 20-13. AES 

CTRⱴ  / Ȃ 

20-12.  

√
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20-13. AES CTRⱴ  /  

֢

CAU_DI

DATAM

AEA, ꜘ / CAU_KEY0..3

֢

CAU_DO

/

/

+

CAU_IV0..1(H/L)

+1

 

AES-GCM  

AESᵍ  / ̂GCM̃ ԍⱴ ̆ Ȃ ԍ

AES ̆Ḡ ԅ Ȃ≠ ӗ Ȃ 

Ҭ̆ ⱴ  / ҩ ̔ 

1. GCM‰  

ῤ Ḡ ץ ᶏ Ȃ 

(a) CAUEN ̆ CAU̕ 

(b) ALGM[3:0]ᵝ ҹó1000ô̕ 

(c) GCM_CCMPH[1:0]ᵝ ҹó00ô̕ 

(d) CAU_KEY0..3̂H / L̃ ∆ CAU_IV0..1̂H / L̃̕ 

(e) ᵝCAUENᵝ̆ᶏ CAU̕ 

(f) CAUENᵝ ᴆ ̆ Ῥ ᵝCAUEN̆ᶏ CAŬ Ҋҩ Ȃ 

2. GCM AAD̂ ⱴ ᴍ ̃  

AAD GCM∆ ӊ ̆ ⱴ ӊ╠Ȃ ҩ ̆ ֽ

ԅ ̆ Ḡ Ȃ 

(g) GCM_CCMPH[1:0]ᵝ ҹó01ô̕ 

(h) AAD Ώ῀CAU_DI ̆ ᶏ CAU_STAT0 INF IEM ∞ ῀

FIFO ȂAAD ҹ128ᵝ Ṑ ȂӞ ᶏ DMA Ώ῀AAD ̕ 

(i) ̂h̃ ⌠ AAD Ώ῀̆ CAU_STAT0 BUSYᵝ Ȃ 

3. GCMⱴ  

ⱴ GCM AAD ӊ Ȃ ҩ ̆ ԅ ̆ ⱴ
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Ȃ 

(j) GCM_CCMPH[1:0]ᵝҹó10ô̕ 

(k) CAUDIRᵝ ̕ 

(l) Ώ῀CAU_DI ̆ ᶏ CAU_STAT0 INF IEM ∞

῀FIFO Ȃᶏ CAU_STAT0 ONE OFU ∞ ₮FIFO

ҹ ̆ Ҍҹ ̆ CAU_DO ȂӞ ᶏ DMA Ώ῀ ̕ 

(m) ̂l̃ ⌠ Ȃ 

4. GCM  

ҩ ̆ Ȃ 

(n) GCM_CCMPH[1:0]ᵝҹó11ô̕ 

(o) ̂ 64ᵝAAD 64ᵝ ̃Ώ῀CAU_DI ̕ 

(p) Ώ4 CAU_DI ӊ ̆ CAU_STAT0 ONE ᵝ̆

CAU_DO 4 ̆ ҩ ₮ ̕ 

(q) CAUȂ 

̔ ̆ ‰ Ȃ 

AES-GMAC  

AESᵍ ̂GMAC̃ ᶫ Ȃ ҩ

ҹ AES-GCM ⱴ Ȃ 

AES-CCM  

AES ԅ ᵌԍ AES-GCM ̆ Ḡ ץ̆ ȂAES-CCM

ԍ AES-CTR Ḡԅ Ḡ ̆ᶏ AES-CBC 128ᵝ Ȃ 

CCM ‰̂RFC 3610 Counter with CBC-MAC ̂CCM̃ ‰̆2003 9 ̃ҹ ҩ

̂ ‰Ҭ ҹ B0̃ ӈԅ ↕̆ΐᵣ ̆ ҩ ȁ ץ

ץ ȂCCM ‰ҹⱴ  / ԅ ̆ ҹA Ȃ

̆ ᵞ 32ᵝ ᵝ∆ ҹô1ô̂ CCM

‰Ҭ ҹ A0 ̃Ȃ 

̔B0 ᵬ ᴆҬ Ȃ 

Ҭ̆ ⱴ  / ҩ ̔ 

1. CCM‰  

‰ ̆ B0 ̂ ҩ ̃Ώ῀ CAU_DI Ȃ ҩ ̆CAU_DO Ҍ

ᴋᵥ ₮ Ȃ 

(a) CAUENᵝ̆ CAU̕ 

(b) ALGM[3:0]ᵝ ҹó1001ô̕ 

(c) GCM_CCMPH[1:0]ᵝ ҹó00ô̕ 

(d) CAU_KEY0..3̂H / L̃ ∆ CAU_IV0..1̂H / L̃̕ 



                                                            GD32VW55xΎ 

515 
 

(e) ᵝCAUENᵝ̆ᶏ CAU̕ 

(f) B0 Ώ῀CAU_DI ̕ 

(g) CAUENᵝ ᴆ ̆ Ῥ ᵝCAUEN̆ᶏ CAŬ Ҋҩ Ȃ 

2. CCM AAD̂ ᴆ ᴍ ̃  

AAD CCM‰ ӊ ̆ ⱴ ӊ╠Ȃ ҩ C̆AU_DO

Ҍ ᴋᵥ ₮ Ȃ 

ⱴ ̆ ץ ҩ Ȃ 

(h) GCM_CCMPH[1:0]ᵝ ҹó01ô̕ 

(i) AAD Ώ῀⌠CAU_DI ̆ ᶏ CAU_STAT0 INF IEM ∞

῀FIFO ȂAAD ҹ128ᵝ Ṑ ȂӞ ᶏץ DMA Ώ῀AAD  ̕

(j) ̂ĩ ⌠ AAD Ώ῀̆ CAU_STAT0 BUSYᵝ Ȃ  

3. CCMⱴ  

ⱴ CCM AAD ӊ Ȃ ҩ ̆ ԅ ̆ ⱴ

Ȃ 

ҍ GCM ᵌ C̆CM ԍֽ ̂ AAD̆ ̃

Ȃ ̆ ᶏ CCM Ҍ ҹ CMAĈ ҍ GCM / GMACҌ Ȃ̃ 

(k) GCM_CCMPH[1:0]ᵝҹó10ô̕ 

(l) CAUDIRᵝ ̕ 

(m) Ώ῀CAU_DI ̆ ᶏ CAU_STAT0 INF IEM ∞

῀FIFO Ȃᶏ CAU_STAT0 ONE OFU ∞ ₮FIFO

ҹ ̆ Ҍҹ ̆ CAU_DO ȂӞ ᶏ DMA Ώ῀ ̕ 

(n) ̂m̃ ⌠ Ȃ 

4. CCM  

ҩ ̆ Ȃ 

(o) GCM_CCMPH[1:0]ᵝҹó11ô̕ 

(p) 128ᵝA0 Ώ῀⌠CAU_DI ̆№ҹ4 Ώ ᵬ̕ 

(q) CAU_STAT0 ONE ᵝ̆ CAU_DO 4 ̆ ҩ ₮

̕ 

(r) CAUȂ 

AES-CFB  

̂CFB̃ Ḡ ̆ῒ ԍ ⌠╠ ῀ Ҭ̆ץ

ҍ ₮ ׆̆ ֟ ̆ ӊ ҍⱴ ᵌȂ 

AES-OFB  

₮ ̂OFB̃ Ḡ ̆ῒ ԍ IV ҉ ╠ ץ̆ף ҍ

֟ץ ₮ ↓̆ ӊ ҍⱴ ᵌȂ 
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20.5. ᵬ  

ⱴ  

1. CAU_CTL CAUENᵝ ץ̆ CAU̕ 

2. PMU_CTL1 Ҭ CORE1WAKE ᵝץᶏ CAU Ῥ̆ CAU

̕ 

3. ԅAES ̆↕ CAU_CTL KEYMᵝ ̆ ̕ 

4. CAU_KEY0..3̂H / L̃ ̕ 

5. CAU_CTL DATAMᵝ̆ ֜ ̕ 

6. CAU_CTL ALGM[3:0]ᵝ̆ ̂DES / TDES / AES̃ ̂ECB / 

CBC / CTR / GCM / GMAC / CCM / CFB / OFB̃̕ 

7. CAU_CTL CAUDIRᵝҹ0̆ ҹⱴ ᵬ̕ 

8. CAU_IV0..1̂H / L̃ ̆ ∆ ̕ 

9. CAUENᵝҹ0 ̆ CAU_CTL FFLUSHᵝ̆ ┘ ῀FIFO ₮FIFO  ̕

10. CAU_CTL CAUENᵝҹ1̆ᶏ CAU̕ 

11. CAU_STAT0 INFᵝҹ1 ̆ CAU_DI Ώ Ȃ ץ DMAᴰ

CPUҬ ᴰ ̆Ӟ Ҍ ң ᴰ ̕ 

12. CAU_STAT0 ONEᵝҹ1 ̆ CAU_DO Ȃ ₮ ץ DMAᴰ

CPUҬ ᴰ ̆Ӟ Ҍ ң ᴰ ̕ 

13. 10 11̆ ⌠ ⱴ Ȃ 

 

1. CAU_CTL CAUENᵝ ץ̆ CAU̕ 

2. PMU_CTL1 Ҭ CORE1WAKE ᵝץᶏ CAU Ῥ̆ CAU

̕ 

3. ԅAES ̆↕ CAU_CTL KEYMᵝ ̆ ̕ 

4. CAU_KEY0..3̂H / L̃ ̕ 

5. CAU_CTL DATAMᵝ̆ ֜ ̕ 

6. CAU_CTL ALGM[3:0]ᵝҹñ0111ò̆ ‰ ԍ ̕ 

7. CAU_CTL CAUENᵝҹ1̆ᶏ CAU̕ 

8. BUSYᵝ CAUENᵝҹ0̆ Ḡ ‰ ̕ 

9. CAU_CTL ALGM[3:0]ᵝ̆ ̂DES / TDES / AES̃ ̂ECB / 

CBC / CTR / GCM / GMAC / CCM / CFB / OFB̃̕ 

10. CAU_CTL CAUDIRᵝҹ1̆ ҹ ᵬ̕ 

11. CAU_IV0..1̂H / L̃ ̆ ∆ ̕ 

12. CAUENᵝҹ0 ̆ CAU_CTL FFLUSHᵝ̆ ┘ ῀FIFO ₮FIFO  ̕

13. CAU_CTL CAUENᵝҹ1̆ᶏ CAU̕ 

14. CAU_STAT0 INFᵝҹ1 ̆ CAU_DI Ώ Ȃ ץ DMAᴰ

CPUҬ ᴰ ̆Ӟ Ҍ ң ᴰ ̕ 

15. CAU_STAT0 ONEᵝҹ1 ̆ CAU_DO Ȃ ₮ ץ DMAᴰ

CPUҬ ᴰ ̆Ӟ Ҍ ң ᴰ ̕ 



                                                            GD32VW55xΎ 

517 
 

16. 13 14̆ ⌠ Ȃ 

ᾟ 

ԍ GCMⱴ CCM C̆AU 128 Ṑ Ȃ ѿҩ

Ҍ 128 ̆ᶏ ó0ôῒ▼ᵩᵝ ᾟ̆ CAU_CTL NBPILB ᵝ

Ҭ ԍ ᾟ ĂESᴪ ꜚ ᾟ ᾟ ⱴ Ȃ

̆ ṕ ԋҩ ⱴ ̆ ץ NBPILBᵝ Ȃ 

20.6. CAU DMA 

DMA ԍ CAU ᴰ ȂDMA ᴰ ᵬ CAU_DMAEN └Ȃ

DMAIENᵝ ԍ ῀ DMA ᴰ ᶏ ̆ DMA ѿҩ Ώ῀CAU_DI Ȃ

DMAOENᵝ ԍ ₮ DMA ᴰ ᶏ ̆ CAU ₮ ѿҩ Ȃ 

DMA ₮ ᴰ ᴨᾢ ԍ ῀ ᴰ ̆ ₮ FIFO Ԋᴆ ᴪ

ԍ ῀ FIFO ԊᴆȂ 

20.7. CAUҬ  

CAU ңҩҬ C̆AU_STAT1 CAU_INTF ȂCAUҬ Ҭ ԍ

῀ ₮ FIFO Ȃ 

ץ CAU_INTEN ᶏ ῀ ₮ FIFOҬ Ȃ Ҭ ᵝ

1 ᶏץ Ҭ Ȃ 

῀FIFOҬ  

῀ FIFOҬ ԍ 4ҩ ֟ ῀ FIFOҬ ĬSTAᵝ ᵝȂ IINTENᵝ

ҹ 1 ᶏ̆ ԅ ῀ FIFOҬ ↕̆ IINTFᵝ ᵝȂ CAUENᵝҹ 0 ĬSTAᵝ IINTF

ᵝ Ḡ ҹ 0Ȃ 

₮FIFOҬ  

₮ FIFO Ҭ ѿҩ ҩ ֟ ₮ FIFO Ҭ ̆OSTA ᵝ ᵝȂ

OINTENᵝҹ ׆1 ᶏ ԅ ₮ FIFOҬ ↕̆ OINTFᵝ ᵝȂ ҍ ῀ FIFOҬ Ҍ

̆ CAUENᵝҹ 0 ̆Ҍᴪ ⌠ OSTAᵝҍ OINTFᵝ Ȃ 

20.8. CAU  

CAU Ҭ ᴨᾢ ԍ ̆↕

Ȃ Ҋ↓ ⱴ  / Ȃ 
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ᶏ DMA ᴰ ̔ 

1. Ả ╠ ῀ ᴰ Ȃ CAU_DMAEN DMAIENᵝ ̕ 

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

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

Ῥ BUSYᵝҹ0̆ץ ḠҊѿҩ Ҍᴪ ҉ѿҩ Ȃ ҹTDES ̆↕

ҍAES ᵌ̆ᵖҌ ῀FIFOҹ ̕ 

3. CAU_DMAEN Ҭ DMAOENᵝ Ả̆ ₮ ᴰ Ȃ CAU_CTL

Ҭ CAUENᵝ ̆ CAU̕ 

4. Ḡ ╠ ̆ ̆ ̆ ̆ ̆GCM CCM ץ̆

ṿȂ ҹCBC / CTR / GCM / GMAC / CCM / CFB / OFB ̆↕ Ḡ ∆

Ȃ ҹ GCM / GMAC / CCM ̆↕ Ḡ ҉Ҋ ֜

CAU_GCMCCMCTXSx̂x=0..7̃ CAU_GCMCTXSx̂x=0..7̃̕ 

5. ̕ 

6. ӊ╠ Ȃ CAU Ữ ̆ ‰ ∆ ̆

CAU_GCMCCMCTXSx ̂x=0..7̃ CAU_GCMCTXSx̂x=0..7̃ ȂῬ

CAU_CTL CAUENᵝ ᵝץᶏ CAUȂ 

ᶏ CPU ᴰ ⌠CAU_DICAU_DO̔ 

1. ᶏ CPU ᴰ ↕̆ CAU_DO ̆ ΏCAU_DIӊ╠̆

ץ Ḡѿҩ ṜῬ ̕ 

2. CAU_CTL CAUENᵝ ̆ CAU̕ 

3. Ḡ ╠ ̆ ̆ ̆ ̆ ̆GCM CCM ץ̆

ṿȂ ҹCBC / CTR / GCM / GMAC / CCM / CFB / OFB ̆↕ Ḡ ∆

Ȃ ҹ GCM / GMAC / CCM ̆↕ Ḡ ҉Ҋ ֜

CAU_GCMCCMCTXSx̂x=0..7̃ CAU_GCMCTXSx̂x=0..7̃̕ 

4. ̕ 

5. ӊ╠ Ȃ CAU Ữ ̆ ‰ ∆ ̆

CAU_GCMCCMCTXSx̂ x=0..7̃ CAU_GCMCTXSx̂ x=0..7̃ ȂῬ

CAU_CTL CAUENᵝ ᵝץᶏ CAUȂ 
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20.9. CAU  

CAU ̔0x4C06 0000 

20.9.1. └ ̂CAU_CTL̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  NBPILB[3:0] ALGM[3] Ḡ  GCM_CCMPH[1:0] 

 rw rw  rw 

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

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

rw w  rw rw rw rw  

 

ᵝ / β    

31:24 Ḡ  Ḡ ᵝṿȂ 

23:20 NBPILB[3:0] ѿҩ 128 Ṑ ᾟ  

0000̔ ̂ ᾟ̃ 

0001̔ѿҩ ᾟ  

é 

1111̔15ҩ ᾟ  

19 ALGM[3] ⱴ  / ᵝ 3 

18 Ḡ  Ḡ ᵝṿȂ 

17:16 GCM_CCMPH[1:0] GCM CCM  

00̔‰  

01̔AAD  

10̔ⱴ  

11̔  

15 CAUEN ⱴ ᶏ  

0̔ⱴ  

1̔ⱴ ᶏ  

̔ ‰ ̂ALGM=0111b̃ ̆CAUENᵝ ᴆ ꜚ Ȃ 

14 FFLUSH FIFO┘  

0̔Ҍ֟  

1̔ CAUEN=1 ̆┘ ῀ ₮ FIFO 

ᵝ ̆ 0 
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13:10 Ḡ  Ḡ ᵝṿȂ 

9:8 KEYM[1:0] AES ̆ BUSY=0  

00̔128ᵝ  

01̔192ᵝ  

10̔256ᵝ  

11̔Ḡ  

7:6 DATAM[1:0] ֜ ̆ BUSY=0  

00̔Ҍ֜  

01̔ ֜  

10̔ ֜  

11̔ᵝ֜  

5:3 ALGM[2:0] ⱴ  / ᵝ 0⌠ᵝ 2 

ᵝ ᵝ 19 BUSY=0 Ȃ 

0000̔TDES-ECB̂҈ DES ̃̆ᶏ CAU_KEY1, 2, 3. 

Ҍᶏ ∆ ̂CAU_IV0..1̃ 

0001̔TDES-CBĈ҈ DESⱴ № ̃̆ᶏ CAU_KEY1, 2, 3. 

ᶏ ∆ ̂CAU_IV0̃ҍ  

0010̔DES-ECB̂DES ֽ̃̆ᶏ CAU_KEY1 

Ҍᶏ ∆ ̂CAU_IV0..1̃ 

0011̔DES-CBĈDESⱴ № ֽ̃̆ᶏ CAU_KEY1 

ᶏ ∆ ̂CAU_IV0̃ҍ  

0100̔AES-ECB̂AES ̃̆ᶏ CAU_KEY0, 1, 2, 3. 

Ҍᶏ ∆ ̂CAU_IV0..1̃ 

0101̔AES-CBĈAESⱴ № ̃̆ᶏ CAU_KEY0, 1, 2, 3. 

ᶏ ∆ ̂CAU_IV0..1̃ҍ  

0110̔AES-CTR̂AES ̃̆ᶏ CAU_KEY0, 1, 2, 3. 

ᶏ ∆ ̂CAU_IV0..1̃ҍ  

Ҋ̆ⱴ ҍ ̆ CAUDIRᵝ 

0111̔AES ‰ Ȃ ῀ ҍⱴ Ҭ ȂBUSY

ᵝ Ḡ ᵝ ⌠ ‰ ̆ CAUENᵝᴪ Ȃ 

1000̔AES-GCM̂ᵍ  / ̃̆ ԍGMAC Ȃ 

1001̔AES-CCM̂ⱴ № - ̃Ȃ 

1010̔AES-CFB̂ ̃ 

1011̔AES-OFB̂ ₮ ̃ 

2 CAUDIR CAU ̆ BUSY=0  

0̔ⱴ  

1̔  

1:0 Ḡ  Ḡ ᵝṿȂ 
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20.9.2. 0̂ CAU_STAT0̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0003 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  BUSY OFU ONE INF IEM 

 r r r r r 

 

ᵝ / β    

31:5 Ḡ  Ḡ ᵝṿȂ 

4 BUSY ᵝ 

0̔CAUῤ ̆ ԍ 

- CAUEN=0׆ CAUῤ ̆  

- ῀ ₮ FIFO  

1̔CAUῤ ̆ ‰  

3 OFU ₮ FIFO  

0̔ ₮ FIFO  

1̔ ₮ FIFO  

2 ONE ₮ FIFO  

0̔ ₮ FIFOҹ  

1̔ ₮ FIFO  

1 INF ῀ FIFO  

0̔ ῀ FIFO  

1̔ ῀ FIFO  

0 IEM ῀ FIFO  

0̔ ῀ FIFO  

1̔ ῀ FIFO  

20.9.3. ῀ ̂CAU_DĨ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

῀ ԍᴰ ⌠ ῀ FIFO Ҭ Ȃ ᾢΏ῀ FIFO

MSB̆ LSBȂ CAUENᵝҹ 0̆ ғ ῀ FIFO ̆

FIFOҬ ҩ Ȃ CAUENᵝҹ 1 ̆ ѿҩҌ ṿȂѿ ԅ
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ᵬ̆↕ ┘ FIFOץ Ȃ 

̂32ᵝ̃ Ȃ 

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

DI[31:16] 

rw 

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

DI[15:0] 

rw 

 

ᵝ / β    

31:0 DI[31:0] ῀ 

Ώ ֓ᵝ̆ ᴪΏ῀ ῀ FIFOȂ CAUENᵝҹ 0 ̆ ֓ᵝ ῀ FIFO

Ҭ ṿ̆ ↕ Ҍ ṿȂ 

20.9.4. ₮ ̂CAU_DÕ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

₮ ̆ ԍ ₮ FIFO Ȃҍ CAU_DI

ᵌ̆ ᾢ MSB̆ LSBȂ 

̂32ᵝ̃ Ȃ 

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

DO[31:16] 

r 

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

DO[15:0] 

r 

 

ᵝ / β    

31:0 DO[31:0] ₮ 

֓ᵝҹ ̆ ֓ᵝ ₮FIFOҬ ṿȂ 

20.9.5. DMAᶏ ̂CAU_DMAEÑ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

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

Ḡ  DMAOEN DMAIEN 

 rw rw 

 

ᵝ / β    

31:2 Ḡ  Ḡ ᵝṿȂ 

1 DMAOEN DMA ₮ᶏ  

0̔ ԍ ₮ FIFO ᴰ DMA 

1̔ᶏ ԍ ₮ FIFO ᴰ DMA 

0 DMAIEN DMA ῀ᶏ  

0̔ ԍ ῀ FIFO ᴰ DMA 

1̔ᶏ ԍ ῀ FIFO ᴰ DMA 

20.9.6. Ҭ ᶏ ̂CAU_INTEÑ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  OINTEN IINTEN 

 rw rw 

 

ᵝ / β    

31:2 Ḡ  Ḡ ᵝṿȂ 

1 OINTEN ₮ FIFOҬ ᶏ  

0̔ ₮ FIFOҬ  

1̔ᶏ ₮ FIFOҬ  

0 IINTEN ῀ FIFOҬ ᶏ  

0̔ ῀ FIFOҬ  

1̔ᶏ ῀ FIFOҬ  

20.9.7. 1̂ CAU_STAT1̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0001 

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

Ḡ  

 

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

Ḡ  OSTA ISTA 

 r r 

 

ᵝ / β    

31:2 Ḡ  Ḡ ᵝṿȂ 

1 OSTA ₮ FIFO  

0̔ ₮ FIFO  

1̔ ₮ FIFO  

0 ISTA ῀ FIFO  

0̔ ῀ FIFO  

1̔ ῀ FIFO  

20.9.8. Ҭ ̂CAU_INTF̃ 

Ẓ ̔0x1C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  OINTF IINTF 

 r r 

 

ᵝ / β    

31:2 Ḡ  Ḡ ᵝṿȂ 

1 OINTF ₮ FIFOҬ  

0̔ ₮ FIFOҬ  

1̔ ₮ FIFOҬ  

0 IINTF ῀ FIFOҬ  

0̔ ῀ FIFOҬ  

1̔ CAUENᵝҹ 1 ῀ FIFOҬ  

20.9.9. ̂CAU_KEY0..3̂H / L̃̃  

Ẓ ̔0x20~0x3C 
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ᵝṿ̔0x0000 0000 

̂32ᵝ̃ ̆ BUSYᵝҹ 0 Ώ ֓ Ȃ 

DES Ҋֽ̆ᶏ CAU_KEY1Ȃ 

TDES Ҋ̆ᶏ CAU_KEY1̆CAU_KEY2 CAU_KEY3Ȃ 

AES-128 Ҋ K̆EY2H[31:0] KEY2L[31:0]№≢ ԍ AES_KEY[0:63] 32ᵝҍᵞ

32ᵝ̆ KEY3H[31:0] KEY3L[31:0]№≢ ԍ AES_KEY[64:127] 32 ᵝҍᵞ 32ᵝȂ 

AES-192 Ҋ K̆EY1H[31:0] KEY1L[31:0]№≢ ԍ AES_KEY[0:63] 32ᵝҍᵞ

32 ᵝ̆KEY2H[31:0] KEY2L[31:0]№≢ ԍ AES_KEY[64:127] 32 ᵝҍᵞ 32 ᵝ̆

KEY3H[31:0] KEY3L[31:0]№≢ ԍ AES_KEY[128:191] 32ᵝҍᵞ 32ᵝȂ 

AES-256 Ҋ K̆EY0H[31:0] KEY0L[31:0]№≢ ԍ AES_KEY[0:63] 32ᵝҍᵞ

32 ᵝ̆KEY1H[31:0] KEY1L[31:0]№≢ ԍ AES_KEY[64:127] 32 ᵝҍᵞ 32 ᵝ̆

KEY2H[31:0] KEY2L[31:0]№≢ ԍ AES_KEY[128:191] 32 ᵝҍᵞ 32 ᵝ̆

KEY3H[31:0] KEY3L[31:0]№≢ ԍ AES_KEY[192:255] 32ᵝҍᵞ 32ᵝȂ 

CAU_KEY0H 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 

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

KEY0H[31:16] 

w 

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

KEY0H[15:0] 

w 

CAU_KEY0L 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0000 

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

KEY0L[31:16] 

w 

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

KEY0L[15:0] 

w 

CAU_KEY1H 

Ẓ ̔0x28 

ᵝṿ̔0x0000 0000 

31    30   29 28  27    26    25    24    23    22    21    20    19    18    17    16   
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KEY1H[31:16] 

w 

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

KEY1H[15:0] 

w 

CAU_KEY1L 

Ẓ ̔0x2C 

ᵝṿ̔0x0000 0000 

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

KEY1L[31:16] 

w 

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

KEY1L[15:0] 

w 

CAU_KEY2H 

Ẓ ̔0x30 

ᵝṿ̔0x0000 0000 

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

KEY2H[31:16] 

w 

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

KEY2H[15:0] 

w 

CAU_KEY2L 

Ẓ ̔0x34 

ᵝṿ̔0x0000 0000 

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

KEY2L[31:16] 

w 

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

KEY2L[15:0] 

w 

CAU_KEY3H 

Ẓ ̔0x38 

ᵝṿ̔0x0000 0000 

31    30   29 28  27    26    25    24    23    22    21    20    19    18    17    16   
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KEY3H[31:16] 

w 

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

KEY3H[15:0] 

w 

CAU_KEY3L 

Ẓ ̔0x3C 

ᵝṿ̔0x0000 0000 

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

KEY3L[31:16] 

w 

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

KEY3L[15:0] 

w 

 

ᵝ / β    

31:0 KEY0...3̂H / L̃ ԍDES TDESAES  

20.9.10. ∆ ̂CAU_IV0..1̂H / L̃̃  

Ẓ ̔0x40~0x4C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ ̆ BUSYᵝҹ 0 Ώ ֓ Ȃ 

DES / TDES Ҋ̆IV0H IV0L№≢ ԍ∆ 32ᵝ ᵞ 32ᵝȂ 

AES Ҋ̆IV0H IV1H№≢ ԍ 128ᵝ∆ 32ᵝ ᵞ 32ᵝȂ 

CAU_IV0H 

Ẓ ̔0x40 

ᵝṿ̔0x0000 0000 

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

IV0H[31:16] 

rw 

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

IV0H[15:0] 

rw 

CAU_IV0L 

Ẓ ̔0x44 
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ᵝṿ̔0x0000 0000 

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

IV0L[31:16] 

rw 

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

IV0L[15:0] 

rw 

CAU_IV1H 

Ẓ ̔0x48 

ᵝṿ̔0x0000 0000 

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

IV1H[31:16] 

rw 

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

IV1H[15:0] 

rw 

CAU_IV1L 

Ẓ ̔0x4C 

ᵝṿ̔0x0000 0000 

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

IV1L[31:16] 

rw 

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

IV1L[15:0] 

rw 

 

ᵝ / β    

31:0 IV0...1̂H / L̃ ԍDES TDESAES∆  

20.9.11. GCM CCM ҉Ҋ ֜ x̂CAU_GCMCCMCTXSx̃̂x = 0é7̃ 

Ẓ ̔0x50 + 0x04 * x 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

CTXx[31:16] 

rw 

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

CTXx[15:0] 
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rw 

 

ᵝ / β    

31:0 CTXx[31:0] CAU ῤ Ḥ Ȃ ѿҩ ᴨᾢ ᴋⱵ ̆ Ḡ

֓ ̆ Ṝ Ḡ Ώ ⌠ ֓ ׆ ╠

ᴋⱵȂ 

̔ ֓ GCM̆ GMAC̆ CCM Ҋᶏ Ȃ 

20.9.12. GCM ҉Ҋ ֜ x̂ CAU_GCMCTXSx̃̂ x = 0é7̃ 

Ẓ ̔0x70 + 0x04 * x 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

CTXx[31:16] 

rw 

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

CTXx[15:0] 

rw 

 

ᵝ / β    

31:0 CTXx[31:0] CAU ῤ Ḥ Ȃ ѿҩ ᴨᾢ ᴋⱵ ̆ Ḡ

֓ ̆ Ṝ Ḡ Ώ ⌠ ֓ ׆ ╠

ᴋⱵȂ 

̔ ֓ GCM GMAC Ҋᶏ Ȃ 
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21. ̂HAŨ 

 ׃ .21.1

ԍḤ ῃȂ ԍ ῃ ̂SHA-1 S̆HA-224 SHA-

256̃̆ ̂MD5̃ ̂HMAC̃Ȃ ̂264-1̃ᵝ ̆

ԍ SHA-1̆SHA-224̆SHA-256̆ MD5 №≢ҹ 160

ᵝ̆224ᵝ̆256ᵝ̆128ᵝȂ HMAC Ҭ̆SHA-1ȁSHA-224ȁSHA-256 MD5

ᵬҹ ₱ ң ̆ ֟ Ȃ 

ῃῚ Ҋ↓ ‰̔ 

Â Ḥ ‰₮ 180-2̂FIPS PUB 180-2̃̕ 

Â ῃ ↓ ‰ ̂SHA-1̆SHA-224̆SHA256̃̕ 

Â ԑ ᴋⱵ 1321̂IETF RFC 1321̃ ̂MD5̃Ȃ 

21.2. Һ  

Â 32ᵝAHB׆ ̕ 

Â ̕ 

Â ̕ 

Â ֜ ̆ 32ᵝ Ҍ֜ ̆ ֜ ̆ ֜ ᵝ֜ ̕ 

Â ꜚ ᾟ ҹ512ᵝ̂16×32ᵝ̃ ̕ 

Â DMA ᴰ ̕ 

Â /HMAC Ȃ 

21.3.  

32ᵝ ̆ᵖ ѿҩ 512ᵝ Ȃ ҩ ῀ ̆ ῀ ῤ

ӊ╠ ᴪ ᵝ/ / /Ҍ֜ Ȃ ₮ӊ╠Ӟ

֜ Ȃ ԍ Ữ ̆ ᶏ ᵥ ̆ ᵞ

ᵞ ᵝ ȂSHA-1̆SHA-224̆SHA-256 ҹ Ȃ 

21-1. DATAM Ҍ֜  / ֜ 21-2. DATAM ֜  / ᵝ֜ ׃ ԅ Ҍ

Ҋ ֜ Ȃ 
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21-1. DATAM Ҍ֜  / ֜  

word0

word1

word2

word3

word0

word1

word2

word3

A0 B0

A1 B1

A2 B2

A3 B3

B0 A0

B1 A1

B2 A2

B3 A3

֢

Ғ֢

WORD 0 (MSB)

WORD 1

WORD 2

WORD 3 (LSB)

WORD 0 (MSB)

WORD 1

WORD 2

WORD 3 (LSB)

 

21-2. DATAM ֜  / β֜  

֢

A3A2A1A0

B3B2B1B0

C3C2C1C0

D3D2D1D0

A0A1A2A3

B0B1B2B3

C0C1C2C3

D0D1D2D3

WORD 0 (MSB)

ᵣ֢

A31...A1A0

B31...B1B0

C31...C1C0

D31...D1D0

A0A1...A31

B0B1...B31

C0C1...C31

D0D1...D31

WORD 1

WORD 2

WORD 3 (LSB)

WORD 0 (MSB)

WORD 1

WORD 2

WORD 3 (LSB)
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21.4. HAUῤ  

ᶏ ῃ ῀ Ḥ Ȃ ҹ̂264-1̃ᵝ

ԍ SHA-1̆SHA-224̆SHA-256̆ MD5 №≢ҹ 160 ᵝ̆224ᵝ̆

256ᵝ̆128ᵝȂ ԍ ̆ ԍ ԍ

ΐ Ȃ 

ҹᵝұȂ ҹ ᵝ Ȃ ץ ḠḤ

ῃ̆ ҹ ҩ ̆ ῀

҉ᴋᵥ ꜚ ῃҌ Ȃ 

21-3. HAU  

ῇFIFO

16*32

HAU_DI HAU_DO

֢

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

HAU_CTL HAU_STAT HAU_CFG HAU_INTEN HAU_CTXSx

 

21.4.1. ꜚ ᾟ 

ҹ Ḡ ῀ HAUῤ ҹ 512ᵝ Ṑ̆ ῀ ᾟȂ ᾟ ᵬ

ⱴѿҩ 1̆ ₃ҩ 0 ѿҩ 64ᵝ ̆ ᾟ ̂0̃ ᾟ⌠ ҩ

512ᵝ ╠ 448ᵝ̆ ѿҩ ҹ 512 ᾟ Ȃ 

ᾟ ̆ HAU_CFG VBL ᵝ ҉ 64 ᵝ Ȃ

HAU_CFG CALENᵝҹ 1̆ ҉ҩ Ȃ 

ᾟ ᶛ̔ ῀ ҹñHAUò̆ ASCII 16 └ ҹ 

484155 
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ᵝ ̆ HAU_CFG VBLᵝ ҹ24Ȃ ᵝұ 24ᵝ

ⱴѿҩò1ò̆ ᾟ ҩñ0òᶏᵝұ ҹ448̆ Έ └ Ҋ ̔ 

48415580 00000000 00000000 00000000 

00000000 00000000 00000000 00000000 

00000000 00000000 00000000 00000000 

00000000 00000000 

ӊ ̆ ⱴ 64ᵝ ⌠ ᾟ ῀ ̆ 64ᵝ Έ └ṿҹ 18̆↕

̔ 

48415580 00000000 00000000 00000000 

00000000 00000000 00000000 00000000 

00000000 00000000 00000000 00000000 

00000000 00000000 00000000 00000018 

21.4.2.  

ᾟ ӊ ̆ DMA CPU 512ᵝ ῀ HAUῤ ̆HAU ҩ

Ȃ HAUῤ ӊ╠̆ HAU_DI

ѿᵝȂ ׆ץ ῀ FIFO HAU_DI Ȃ 

DMAᴰ  

ᴰ ꜚ DMA └ Ḥ Ȃ HAU_CFG CALEN

ᵝ 1 ̆ ꜚ ᾟ Ȃ 

̔ ҩ ᴆ ҩ DMAᴰ ↕̆ MDSᵝ 1Ȃ ᴰ ӊ╠

VBLᵝ Ȃ DMA ᴰ ӊ ᴆҌᴪ ꜚ CALENᵝ Ḃץ1̆ ץ

DMAᴰ Ȃ DMAᴰ ̆ MDSᵝ ׆̆ ѿҩ ᴰ

ᴆ ꜚ CALENᵝ 1Ȃ 

Ҍ ҩ DMA ᴰ ̆↕ MDS 0 ̆ ѿҩ DMA ᴰ ӊ ᴪ

ᴆ ꜚ ᵝ CALENᵝȂ ̆ DMAᴰ ӊ╠Ӟ ᾢ VBLᵝ Ȃ 

CPUᴰ  

HAU_DI ҬΏ῀Ҋѿҩ ѿҩ ̆ ╠ Ȃ 

HAU_CFG Ҭ CALENᵝ 1̆ ѿҩ Ȃ 

21.4.3.  

HAU_CTL HMS ᵝ ҹ 0̆ ҹ Ȃ↕ HAU_CTL START
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ᵝҹ 1 ̆ ALGMᵝ SHA-1̆SHA-224̆SHA-256 MD5

Ȃ 

׆ HAU_DI FIFOҬ ⌠ 512ᵝ ̆ DMA CALENᵝ

Ȃ 

׆ץ HAU_DO0...7 Ҭ Ȃ 

21.4.4. HMAC  

HMAC Ȃ ῏ԍ HMAC Ḥ ñHMAC̔

↓ ̆H. Krawczyk̆M. BellarĕR. Canettĭ1997 2 òȂ 

HMAC Ҋ̔ 

HMAĈinput̃= HASH[̂̂key | opad̃XOR 0x5c̃| HASĤ̂̂key | ipad̃XOR 0x36̃

| input̃] 

ῒҬñipadòñopadòԍ ҩñ0ò ᾟ ⌠ 512ᵝ̆ñ|òҹ Ȃ 

HMAC ҩҌ ̔ 

1. HAU_CTL HMSᵝ 1̆ ALGMᵝ Ȃ ñkeyò

64ҩ ↕̆ HAU_CTL KLMᵝȂӊ ̆ STARTᵝ ᵝץ ꜚHAU

ῤ ̕ 

2. ñkeyòᵬҹ ῀ Ҋ ̕ 

3. ῀ԅ ѿҩ ӊ ̆HAU ñkeyòᵬҹῤ ̕ 

4. ѿ H̆AUῤ ԍ ₱ ̆ ₱

ᶏ ҍῤ ñkeyòȂ ῀ԅ ѿҩ ↕̆

̆ HAU_DO׆ Ҭ Ȃ 

21.5. HAU  

HAU ץ HMAC ᵬ̆׆ ᾢ ᴨᾢ ᴋⱵ̆ ᴨᾢ

ᴋⱵ ̆Ῥ HMAC ᵬȂ 

ᴋⱵ╠̆ ᴋⱵ ҉Ҋ ׆ Ḡ ⌠ Ữ ̆ ᴋⱵ ̆Ῥ׆ Ữ

⌠ HAU Ȃ 

Ҋץ CPU DMAᴰ ̆ Ҋ↓ HAUᴋⱵ Ȃ 

21.5.1. CPUⱴ  

1. Ả ╠ ҍᴰ Ȃ BUSYᵝҹ 0̆ NWIF[3:0] ṿ ԍ 0̆↕ DIFᵝ

ᵝ̂ NWIF[3:0] ṿ ԍ 0̆↕Ҍ DIFᵝ ᵝ̃Ȃ ╠ ᴋᵥ Ḡ

҉Ҋ ̕ 

2. Ḡ ╠ Ȃ HAU_INTEN H̆AU_CFG H̆AU_CTL H̆AU_CTXS0⌠ HAU_CTXS37
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̂ HMAC ᵬ̆↕ HAU_CTXS0 ⌠ HAU_CTXS53̃ ῤ Ḡ ⌠ Ữ

Ҭ̕ 

3. ̕ 

4. ӊ╠ Ȃ Ữ ҬḠ ṿΏ῀ HAU_INTEN̆HAU_CFĞHAU_CTL

Ҭ̕ 

5. Ȃ ᵝ HAU_CTL START ᵝ ∆

Ȃ 

6. ӊ╠ ῤ Ȃ Ữ ҬḠ ṿΏ῀ HAU_CTXS0⌠ HAU_CTXS37 Ҭ

̂ HMAC ᵬ̆↕ HAU_CTXS0⌠ HAU_CTXS53̃̕ 

╠ӊ׆ .7 Ȃ 

21.5.2.  DMA ⱴ  

1. BUSYᵝҹ 0̆ HAU_STAT CCFᵝ ᵝ̆↕Ҍ ҉Ҋ ֜

̆ ↕Ῥ BUSYᵝҹ 1̕ 

2. Ả ╠ ᴰ Ȃ DMA1 7 ᴰ Ῥ̆ HAU_CTL Ҭ DMAEᵝ

ץ DMA ̕ 

3. Ḡ ╠ Ȃ BUSYᵝҹ 0̆ HAU_STAT CCFᵝ ᵝ̆↕Ҍ

҉Ҋ ֜ ̆ ↕ HAU_INTEN̆HAU_CFĞHAU_CTL̆HAU_CTXS0 ⌠ 

HAU_CTXS37̂ HMAC ᵬ̆↕ HAU_CTXS0 ⌠ HAU_CTXS53̃

ῤ Ḡ ⌠ Ữ Ҭ̕ 

4. ̕ 

5. ӊ╠ Ȃ Ữ ҬḠ ṿΏ῀ HAU_INTEN̆HAU_CFĞHAU_CTL

Ҭ̕ 

6. DMA ᴰ Ȃ DMA ץ ᴰ ̕ 

7. Ȃ ᵝ HAU_CTL START ᵝ ∆

Ȃ 

8. ӊ╠ῤ Ȃ Ữ ҬḠ ṿΏ῀ HAU_CTXS0⌠ HAU_CTXS37 Ҭ

̂ HMAC ᵬ̆↕ HAU_CTXS0 ⌠ HAU_CTXS53̃̕ 

9. ᵝ HAU_CTL ᵝ DMAĔ׆ӊ╠ Ȃ 

̔ HAU_CTL ᵝ NWIF[3:0]ҹ 0̆↕ ҉Ҋ ֜ ңҩ ӊ ̆

҉ѿҩ ῃ ̆ ғҊѿҩ ῀⌠ ῀ FIFŎ Ӈ Ҍ Ḡ  

HAU_CTXS22⌠ HAU_CTXS37 Ȃ 
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21.6. HAUҬ  

HAUΐ ңҩ Ҭ ̆ HAU_STAT ᵝȂ ңҩ ᵝ ԍ ῀

FIFO ץ̆ Ȃ 

HAU_INTEN ҹҬ ᶏ Ȃ ᵝ 1 ᶏץ Ҭ Ȃ 

21.6.1. ῀FIFOҬ  

῀ FIFOҬ ̆ ῀ FIFO ᵝ DIF ᵝȂ ᵝ DIIEᵝᶏ ԅ

῀ FIFOҬ ̆↕ ῀ FIFO ᵝ DIF ᵝ ᴪ ῀ FIFOҬ Ȃ 

21.6.2. Ҭ  

̆ ᵝ CCF ᵝȂ ᵝ CCIE ᵝᶏ ԅ Ҭ ̆

↕ ᵝ CCF ᵝ ᴪ Ҭ Ȃ 
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21.7. HAU  

HAU ̔0x4C06 0400 

21.7.1. └ ̂HAU_CTL̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  ALGM[1] Ḡ  KLM 

 rw  rw 

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

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

 rw r r rw rw rw rw w  

 

ᵝ / β    

31:19 Ḡ  Ḡ ᵝṿȂ 

18 ALGM[1] ᵝ1 

17 Ḡ  Ḡ ᵝṿȂ 

16 KLM  

0̔   64  

1̔   64  

̔ ḱ ᵝ 

15:14 Ḡ  Ḡ ᵝṿȂ 

13 MDS DMA  

ҹ ᴆ ҩDMAᴰ ̆ ᵝ 1 

0ֽ̔ DMAᴰ ̆ DMAᴰ ᴆ ꜚ CALENᵝ 1 

1̔ DMAᴰ ̆ DMAᴰ ᴆҌ ꜚ CALENᵝ 1 

12 DINE DI  

0̔DI  

1̔DI  

̔ STARTᵝ CALENᵝҹ1 ᵝᴪ  

11:8 NWIF[3:0] ῀FIFOҬ  

̔ STARTᵝ ᵝ ̆ ̂CALENᵝ ᵝ̆ DMAᴰ

̃̆ ᵝ  

7 ALGM[0] ᵝ0 

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

01̔ MD5  

10̔ SHA224  

11̔ SHA256  

6 HMS HAU ̆ ḱ ᵝ 

0̔ HASH  

1̔ HMAC Ȃ ԍ64 ̆↕ KLMᵝȂ 

5:4 DATAM[1:0] ֜  

ӈ ῀⌠HAU_DI Ҭ  

00̔Ҍ֜ ̆Ώ῀⌠HAU_DI ῀FIFŎҌ ֜  

01̔ ֜ ȂΏ῀⌠HAU_DI ῀FIFO╠̆ ֜  

10̔ ֜ ȂΏ῀⌠HAU_DI ῀FIFO╠̆ ֜  

11̔ᵝ֜ ȂΏ῀⌠HAU_DI ῀FIFO╠̆ ᵝ֜  

3 DMAE DMAᶏ  

0̔ DMAᴰ  

1̔ᶏ DMAᴰ  

1̔. DMAᴰ ѿҩ ̆ ᴆ ᵝȂ START ᵝ ̆

Ҍᴪ ᵝȂ 

      2. DMA ᴰ ̆ ᵝΏ῀0ҌᴪҬ ╠ ᴰ ̆ ⌠ ╠ᴰ

STARTᵝ ҹ1ӊ ̆ ᴪ ᴰ  

2 START  

0̔  

1̔  

̔ ᵝ 0 

1:0 Ḡ  Ḡ ᵝṿȂ 

21.7.2. ῀ ̂HAU_DĨ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

῀ ԍ 512 ᵝ ῀ ῀ FIFO Ȃ ̆

Ώ ̆ ⌠ Ȃ 

̂32ᵝ̃ Ȃ 

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

DI[31:16] 

rw 

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

DI[15:0] 

rw 
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ᵝ / β    

31:0 DI[31:0] ῀ 

Ώ῀ ֓ ̆ Ҭ ╠ ῤ ῀ ῀FIFOҬ ҹ

ṿȂ ̆ ╠ῤ Ȃ 

21.7.3. ̂HAU_CFG̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  CALEN Ḡ  VBL[4:0] 

 w  rw 

 

ᵝ / β    

31:9 Ḡ  Ḡ ᵝṿȂ 

8 CALEN ᶏ  

0̔Ҍ  

1̔ᾢᶏ VBLᵝ ᾟ̆  

̔ ᵝ 0 

7:5 Ḡ  Ḡ ᵝṿȂ 

4:0 VBL[4:0] ѿҩ Ҭ ᵝ  

0x00̔ԍΏ῀HAU_DI ѿҩ ̆ 32β̂ ֜ ̃ Ȃ 

0x01̔ԍΏ῀HAU_DI ѿҩ ֽ̆ᵝ[31]̂ ֜ ̃ Ȃ 

0x02̔ԍΏ῀HAU_DI ѿҩ ֽ̆ ᵝ[31:30]̂ ֜ ̃ Ȃ 

0x03̔ԍΏ῀HAU_DI ѿҩ ֽ̆ ᵝ[31:29]̂ ֜ ̃ Ȃ 

é 

0x1F̔ԍΏ῀HAU_DI ѿҩ ֽ̆ᵝ[31:1]̂ ֜ ̃ Ȃ 

̔ ᵝCALENβӊ╠ ᵝȂ 

21.7.4. ₮ ̂HAU_DO0é7̃ 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

₮ ҹ ̆ ԍ׆ ₮ FIFO Ҭ Ȃ ᵝ START ᵝ ᵝ

Ȃ ̆ ̆ ⌠ Ȃ 
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SHA-1 Ҭ̆ᶏ HAU_DO0é4 

MD5 Ҭ̆ᶏ HAU_DO0é3 

SHA-224 Ҭ̆ᶏ HAU_DO0é6 

SHA-256 Ҭ̆ᶏ HAU_DO0é7 

HAU_DO0 

Ẓ ̔0x0C 0x310 

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

DO0[31:16] 

r 

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

DO0[15:0] 

r 

HAU_DO1 

Ẓ ̔0x10 0x314 

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

DO1[31:16] 

r 

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

DO1[15:0] 

r 

HAU_DO2 

Ẓ ̔0x14 0x318 

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

DO2[31:16] 

r 

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

DO2[15:0] 

r 

HAU_DO3 

Ẓ ̔0x18 0x31C 

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

DO3[31:16] 

r 

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

DO3[15:0] 

r 
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HAU_DO4 

Ẓ ̔0x1C 0x320 

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

DO4[31:16] 

r 

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

DO4[15:0] 

r 

HAU_DO5 

Ẓ ̔0x324 

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

DO5[31:16] 

r 

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

DO5[15:0] 

r 

HAU_DO6 

Ẓ ̔0x328 

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

DO6[31:16] 

r 

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

DO6[15:0] 

r 

HAU_DO7 

Ẓ ̔0x32C 

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

DO7[31:16] 

r 

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

DO7[15:0] 

r 

 

ᵝ / β    

31:0 DO0..7[31:0]  
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21.7.5. Ҭ ᶏ ̂HAU_INTEÑ 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  CCIE DIIE 

 rw rw 

 

ᵝ / ᵝ    

31:2 Ḡ  Ḡ ᵝṿȂ 

1 CCIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

0 DIIE ῀Ҭ ᶏ  

0̔ ῀Ҭ  

1̔ᶏ ῀Ҭ  

21.7.6. ҍ ̂HAU_STAT̃ 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0001 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  BUSY DMAS CCF DIF 

 r r rc_w0 rc_w0 

 

ᵝ / β    

31:4 Ḡ  Ḡ ᵝṿȂ 

3 BUSY ᵝ 

0̔ ᴋᵥ  

1̔ ҩ  

2 DMAS DMA  

0̔DMA ̂DMAE=0̃ ғ ᴋᵥᴰ  
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1̔DMA ᶏ ̂DMAE=1̃ ғ ᴋᵥᴰ  

1 CCF  

0̔  

1̔  

0 DIF ῀  

0̔ ѿҩ Ώ῀ ῀  

1̔ ѿҩ ∆ ̂ ῀FIFOҬ ᴪ ̃ 

21.7.7. ҉Ҋ ֜ x̂ HAU_CTXSx̃̂ x = 0...53̃ 

Ẓ ̔0xF8 + 0x04 * x 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

CTXx[31:16] 

rw 

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

CTXx[15:0] 

rw 

 

ᵝ / β    

31:0 CTXx[31:0] HAU ῤ Ḥ Ȃ ѿҩ ᴨᾢ ᴋⱵ ̆

Ḡ ֓ ̆ Ṝ Ḡ Ώ ⌠ ֓ ׆ ╠

ᴋⱵȂ 
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22. Ὲ ⱴ ̂PKCAŨ 

 ׃ .22.1

Ὲ ⱴ ⱴ ̆ ⱴ ⱴ Ҍ ȂῈ ⱴ

̂PKCAŨ ⱴ GF(p)̂ᵍ ̃҉ RSÂRivestȁShamirAdlemanȁ̃Diffie-

Hellmann̂DH ֜ ̃ ECĈ ⱴ ̃ⱴ Ȃ ֓ ᵬ ≠ ῤ

Ȃ 

22.2. Һ  

Â ᵬ 3136β RSA/DH̕ 

Â ᵬ 640β ECC ̕ 

Â RSA ̆RSA CRT̕  

Â ECC ӗ ̆ ҉ ̕ 

Â ECDSÂ ̃ ̕ 

Â ≠ ̆ⱴ RSĂDH ECC ̕ 

Â ῤ 3584 RAM̕  

Â ≠ ӊ ԑ ̕ 

Â PKCAU ҹ32β ̆ 32β Ȃ 

22.3. ⱳ  

Ὲ ⱴ ̂PKCAŨ ԍⱴ GF(p)҉ RSAȁDHץ ⱴ ̂ECC̃ Ȃ

PKCAU PKCAU RAMȁPKCAUῤ ץ ȂPKCAU RAMԍ

̆ ̆Ḡ Ȃ 

PKCAUῤ 22-1. PKCAU Ȃ 
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22-1. PKCAU  

A
H

B

PKCAU

ῤ

PKCAU RAM

(3584 )

PKCAU_CTL

PKCAU_STAT

PKCAU_STATC

PKCAU
└/

└

Ҭ

 

22.3.1. ᵬ  

Ẋ RSA ᵬ ҹROS̆ ҹML̆ ↕ ROS = (ML/32+1)ҩ ȂẊ ECC

ᵬ ҹEOS̆ ҹML̆ ↕ EOS = (ML/32+1)ҩ Ȃ 

PKCAU ᵬ 3136β̂98ҩ ̃ RSA/DH ᵬ 640β̂ 20ҩ ̃

ECC ȂROS ҹ99ҩ ̆EOS ҹ21ҩ Ȃ 

῀ Ώ῀PKCAU RAM̆ ⱴѿҩ0x00000000ȂPKCAU RAM Ữ̆

ᶛ ̆ ԍECC ӗ ECC P256͂ xpΏ῀PKCAU RAM̆ ҹ8

ҩ ̆ ᵞ Ẓ ҹ 0x55C ̆ Ẓ ҹ 0x578 ̆

0x00000000Ẓ ҹ0x57C Ȃ 

22.3.2. RSA  

RSA ѿ Ὲ ̆ ȂRSA

22-2. RSA Ȃ 
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22-2. RSA  

BobAlice

Ḡ BobῈ

ⱴ Bob Ὲ Bob

 

ѿҩ Ὲ ᵣ└ ̂Ὲ ȁ̃ⱴ Ȃ 

RSA  

1ȁ ңҩ p q̂ pÍq̃̕  

2ȁ n=pĬq̆nҹῈ ̕ 

3ȁ L=ɲ n=(p-1)(q-1)̆ῒҬᶮÎҹ ₱ ̕ 

4ȁ ĕ 1<e<L̆ e Lԑ ̕ 

5ȁ d̆ 1<d<L̆ e*d mod L = 1Ȃ 

҉ץ ץ ⌠ 22-1. RSA Ҭ ̔ 

22-1. RSA  

  

n  

e Ὲ  

d  

(n,e) Ὲ  

(n,d)  

RSAⱴ  

Bob RSA ‰ ̆ Ὲ ̆ Ὲ Alicĕ Ḡ

ȂAliceץ BobῈ m ⱴ ׆̆ ⌠ cȂ BobȂ

c = me mod nȂ 

RSA  

Bob⌠ ⌠ Ȃ ҹm = cd mod nȂ 
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22.3.3. ECC  

Ẋ ҹ M̆ dҹ ̆Gҹ ҉ ̆Qҹ ҉ ̆

ҹ n̆ ↓₱ ҹHASH()̆z HASH(M) ᵝ̆Ln n ᵝ ̆ECDSA

Ҋ̔ 

ECDSA  

ECDSA r sң № ȂECDSA 22-3. ECDSA

Ȃ 

22-3. ECDSA  

k

(0<k<n)

R = k x G

r = xR̆ xRҹR

s = (z + d¥r)k
-1

 mod n

(r,s)

r 0?

s 0?

e = HASH(M)

 

ECDSA  

ӊ╠̆ Ḡ ⌠ Ὲ ȁ ץ (r,s)ȂECDSA

22-4. ECDSA Ȃ 
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22-4. ECDSA  

 w=s
-1

 mod n

 e = HASH(M)

 u1= (wz) mod n

 u2= (wr) mod n

Calculate P = u1¥ G + 

u2¥ Q

r = xP mod n?

̂xPҹP ̃

0<r<n ғ 0<s<n?

 

̔҉ Ҭ HSAH ↓₱ Ȃ 

22.3.4.  

PKCAU_CTLҬ MODSEL[5:0]̆ ץ Ȃ

22-2. Ȃ 

22-2.  

MODSEL[5:0]  

000000 ≠  

000001 ≠  

000010 ̂ ≠ ᾢⱴ ̃ 

000111 RSA CRT  

001000  

001001 ⱴ  

001010 ⁞  
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MODSEL[5:0]  

001011 ӗ  

001100  

001101  

001110 ⱴ  

001111 ⁞  

010000 ≠ӗ  

ⱴ  

PKCAU_CTLҬ MODSEL[5:0]ҹñ001001ò̆ ץ ҹ ⱴ

Ȃ 22-5. ⱴ Ȃ ҹresult = A+BȂ 

22-5. ⱴ  

ᵬ L

ᵬ A

PKCAU RAM

0x404

ᵬ B

Ẓ

0x408

...

0x400

...

0x8B4

0xA44

...

0xBD0

...

῀ ₮

A+B 

Ẓ

0xBD0

 

ῒҬ̆0ÒA<2L̆0ÒB<2L̆0Òresult<2
L+1̆0<LÒ3136Ȃ 

⁞  

PKCAU_CTLҬ MODSEL[5:0]ҹñ001010ò̆ ץ ҹ ⁞

Ȃ 22-6. ⁞ Ȃ 

AÓB̆ ҹresult = A-B̕  

A<B̆ ҹresult = A-B+2
L+ceil(L%32)Ȃ 
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22-6. ⁞  

ᵬ L

ᵬ A

PKCAU RAM

0x404

ᵬ B

Ẓ

0x408

...
0x400

...
0x8B4

0xA44

...

0xBD0

...

῀ ₮

A-B 

Ẓ

0xBD0

 

ῒҬ̆0ÒA<2L̆0ÒB<2L̆0Òresult<2
L̆0<LÒ3136Ȃ 

ӗ  

PKCAU_CTLҬ MODSEL[5:0]ҹñ001011ò̆ ץ ҹ ӗ

Ȃ 22-7. ӗ Ȃ ҹresult = AĬBȂ 

22-7. ӗ  

ᵬ L

ᵬ A

PKCAU RAM

0x404

ᵬ B

Ẓ

0x408

...

0x400

...

0x8B4

0xA44

...

0xBD0

...

῀ ₮

AxB 

Ẓ

0xBD0

 

ῒҬ̆0ÒA<2L̆0ÒB<2L̆ 0Òresult<2
2L̆0<LÒ3136Ȃ 

 

PKCAU_CTLҬ MODSEL[5:0]ҹñ001100ò̆ ץ ҹ

Ȃ 22-8. Ȃ 

A=B̆ ҹresult =0x0̕ 
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A>B̆ ҹresult =0x1̕ 

A<B̆ ҹresult =0x2Ȃ 

22-8.  

ᵬ L

ᵬ A

PKCAU RAM

0x404

ᵬ B

Ẓ

0x408

...

0x400

...

0x8B4

0xA44

...

0xBD0

...

῀ ₮

0x0,0x1 0x2

Ẓ

0xBD0

 

ῒҬ̆0ÒA<2L̆0ÒB<2L̆result =0x0̆ 0x01 0x2̆0<LÒ3136Ȃ 

 

PKCAU_CTLҬ MODSEL[5:0]ҹñ001101ò̆ ץ ҹ Ȃ

22-9. Ȃ ҹresult = A mod nȂ 

22-9.  

M

ᵬ A

PKCAU RAM

0x404

n

Ẓ

0x408

ᵬ L

0x400

...

0x8B4

0xA44

...

0xBD0

...

A mod n

῀ ₮

...

0xBD0

Ẓ

 

ῒҬ̆0<LÒ3136̆0<MÒ3136̆ 0ÒA<2L̆0<n<2M̆0Òresult<nȂ 
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ⱴ  

PKCAU_CTLҬ MODSEL[5:0]ҹñ001110ò̆ ץ ҹ ⱴ ̆

22-10. ⱴ Ȃ ҹresult = A+B mod nȂ 

22-10. ⱴ  

M

ᵬ A

PKCAU RAM

0x404

ᵬ B

Ẓ

0x408

...

0x400

...

0x8B4

0xA44

0xD5C

n

...

0xBD0

...

A+B mod n

῀ ₮Ẓ

0xBD0

 

ῒҬ̆0ÒA<n̆0ÒB<n̆0Òresult<n̆0<n<2M̆0<MÒ3136Ȃ 

⁞  

PKCAU_CTLҬ MODSEL[5:0]ҹñ001111ò̆ ץ ҹ ⁞ Ȃ

22-11. ⁞ Ȃ 

AÓB̆ ҹresult = A-B mod nȂ 

A<B̆ ҹresult = A-B+n mod nȂ 
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22-11. ⁞  

M

ᵬ A

PKCAU RAM

0x404

ᵬ B

Ẓ

0x408

...

0x400

...

0x8B4

0xA44

0xD5C

n

...

0xBD0

...

῀ ₮

A-B mod n

/ A-B+n mod n

Ẓ

0xBD0

 

ῒҬ̆0ÒA<n̆0ÒB<n̆0Òresult<n̆ 0<n<2M̆0<MÒ3136Ȃ 

≠  

PKCAU ᵬ ҹ ≠▼ᵩ ᶏ ⌠ (R2 mod n)Ȃ 

PKCAU_CTLҬ MODSEL[5:0]ҹñ000001ò̆ ץ ҹ

≠ ̆ 22-12. ≠ Ȃ 

22-12. ≠  

M

PKCAU RAM

0x404

Ẓ

...

0x400

0xD5C
n

...

0x594

...

῀ ₮

R2 mod n

0x408

...

Ẓ

0x594

 

ῒҬ̆0<MÒ3136̆1<n<2M̂nҹ Ȃ̃ 
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≠ӗ  

Ẋ Ă B̆ C ҹ Ҭ Ȃñxò ≠ӗ Ȃ ≠ӗ ңҩҺ

Ҋ̔ 

1ȁ ≠ ӊ ԑ Ȃ 

22-13. ≠ ӊ ԑ Ȃ A Ҭ ̆ ≠

mont_paraҹR2 mod n̆AR = A x mont_para mod nҹ ≠ AȂ ̆ BR

≠ ̆ B = BRx1 mod nȂ 

22-13. ≠ ӊ ԑ  

BR B = BRx1 mod n

≠

AR = A x mont_para mod nA

 

2ȁ ӗ A x B mod nȂ 

(1)ȁ ≠ mont_para = R2 mod nȂ 

(2)ȁ AR = A x mont_para mod n̆ ₮ ≠ Ȃ 

(3)ȁ AB = AR x B mod n̆ ₮ Ȃ 

ᾝ ӗA x B x C mod nҊ̔ 

(1)ȁ ≠ mont_para = R2 mod nȂ 

(2)ȁ AR = A x mont_para mod n̆ ₮ ≠ Ȃ 

(3)ȁ BR = B x mont_para mod n̆ ₮ ≠ Ȃ 

(4)ȁ ABR = AR x BR mod n̆ ₮ ≠ Ȃ 

(5)ȁ CR = C x mont_para mod n̆ ₮ ≠ Ȃ 

(6)ȁ ABCR = ABR x CR mod n̆ ₮ ≠ Ȃ 

(7)ȁ ABC= ABCR x 1 mod n̆ ₮ Ȃ 

PKCAU_CTLҬ MODSEL[5:0]ҹñ010000ò̆ ץ ҹ ≠ӗ̆

22-14. ≠ӗ Ȃ 
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22-14. ≠ӗ  

M

PKCAU RAM

0x404

Ẓ

...
0x400

0xD5C
n

0x8B4

...

...

῀ ₮

AxB mod n

0x408

...

ᵬ A

ᵬ B
0xA44

Ẓ

0xBD0

 

ῒҬ̆0ÒA<n̆0ÒB<n̆0<n<2M̆0<MÒ3136̂nҹ Ȃ̃ 

 

 

PKCAU_CTLҬ MODSEL[5:0]ҹñ000000ò̆ ץ ҹ

̆ 22-15. Ȃ ҹresult = A
e
 mod nȂ 

22-15.  

M

ᵬ A

PKCAU RAM

0x404

e

Ẓ

0x408

L

0x400

...
0xA44

0xBD0

0xD5C

...

n

...

Ae mod n

῀ ₮

...

0x724

ᵬ A

0xA44

Ẓ

 

ῒҬ̆0<LÒ3136̆ 0<MÒ3136̆0ÒA<n̆0Òe<2L̆0Òresult<n̆1<n<2M̂nҹ Ȃ̃ 

 

PKCAU_CTLҬ MODSEL[5:0]ҹñ000010ò̆ ץ ҹ

̆ 22-16. Ȃ ҹresult = A
e
 mod nȂ 
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22-16.  

M

ᵬ A

PKCAU RAM

0x404

e

Ẓ

0x408

0x400

...

0xA44

n

...

0xBD0

῀ ₮

0xD5C

≠

0x594

...

Ae mod n

...

0x724

ᵬ A

0xA44

Ẓ

 

ῒҬ̆0ÒA<n̆0Òe<n̆0Òresult<n̆ 0<n<2M̆ 0<MÒ3136̆0< ≠ (R2 mod n)<nȂ 

 

PKCAU_CTL Ҭ MODSEL[5:0]ҹñ001000ò̆ ץ ҹ ̆

22-17. Ȃ ҹresult = A
-1
 mod nȂ 

22-17.  

ᵬ M

ᵬ A

PKCAU RAM

0x404

n

Ẓ

0x408

...

0x400

...

0x8B4

0xA44

...

0xBD0

...

A-1 mod n

῀ ₮

...

0xBD0

Ẓ

 

ῒҬ̆0<A<n̆0<result<n̆ 0<n<2M̆0<MÒ3136Ȃ 

̔ 

1ȁ n ̆ ᴆ1ÒA<n A ṿ̆ ₮̕ 

2ȁ nҌ ̆ A n Ὲ ҹ1 ̆ ᴪ ₮Ȃ 
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RSA CRT  

PKCAU_CTLҬ MODSEL[5:0]ҹñ000111ò̆ ץ ҹ RSA CRT

Ȃ 

p q ѿ №̆ ҹ  

dP = d mod (p-1) 

dQ = d mod (q-1) 

q
inv 
= q-1 mod p 

҉ץ ᾛ m = A
d

 (mod pq)̔ 

m = A
d

 (mod pq) 

m
1
= A

dP
 mod p 

m
2
 = A

dQ
 mod p 

h = q
inv
( m

1
 ï m

2
) mod p, m

1
>m

2 

m = m
2
 + hq 

22-18. RSA CRTȂ ҹresult = A
d

 mod pqȂ 

22-18. RSA CRT 

ᵬ L

ᵬ dP

PKCAU RAM

0x404

ᵬ dQ

Ẓ

0x408

...

0x400

...

0x65C

0xBD0

0x7EC

p

q

0xD5C
...

῀ ₮

ᵬ qinv

0x97C

Ad mod n

Ẓ

0x724

ᵬ A

0xEEC

...

 

RSA CRT ṿ 22-3. RSA CRT ṿ Ȃ 

22-3. RSA CRT ṿ  

 ṿ  

῀ 

ᵬ dP 0ÒdP<2
L/2

 

ᵬ dQ 0ÒdQ<2
L/2

 

ᵬ qinv 0<qinv<2
L/2

 

p 0<p<2
L/2
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 ṿ  

q 0<q<2
L/2

 

ᵬ A  0ÒA<2
L
 

₮ 
̔Ad mod 

pq 
0Òresult<pq 

22.3.5. Fp  

PKCAU_CTLҬ MODSEL[5:0]Fp ῏ Ȃ

22-4. Ȃ 

22-4.  

MODSEL[5:0]  

100000 ᾢ ≠ ̆ ECC ӗ  

100010 ECC ӗ ̂ ≠ ᾢⱴ ̃ 

100100 ECDSA  

100110 ECDSA  

101000 Fp҉  

Fp҉  

ԍ P(x,y) y2= x3+ax+b mod p҉̆ῒҬ ă bҹ Ȃ

PKCAU_CTLҬ MODSEL[5:0]ҹñ101000ò̆ ץ ҹ

Fp ҉ ̆ 22-19. Fp ҉ Ȃ ҹ 0̆

↕ P ҉̕ Ҍҹ 0̆ ↕ P Ҍ ҉Ȃ 

22-19. Fp ҉  

M

|a|

PKCAU RAM

0x404

p

Ẓ

0x408

...

0x400

a

0x40C

0x460

0x55C

P y

b

0x7FC

...

῀ ₮

P x

0x5B0

result

Ẓ

0x400

0x404

 

Fp ҉ 22-5. Fp ҉ ṿ Ȃ 

22-5. Fp ҉ ṿ  

῀  ṿ  

M  0<MÒ640 
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῀  ṿ  

a  
0x0̔  

0x1̔  

|a| ṿ|a| p 

b ṿ|b| p 

p 0<pÒ2
M

 

P x  x<p 

P y  y<p 

ECC ӗ  

ECC ӗ ᵬakĬP(xP,yP)̆ ῒҬ P Fp҉ ̆ ᶭ

҉̆ Ȃ 

 

PKCAU_CTLҬ MODSEL[5:0]ҹñ100000ò̆ ץ ҹᾢ

≠ ̆ ECC ӗ ̆ 22-20. ECC ӗ Ȃ 

22-20. ECC ӗ  

M

|a|

PKCAU RAM

0x404

p

Ẓ

0x408

ӗ k

0x400

a

0x40C

0x460

0x55C

P y

...

῀ ₮

P x

0x5B0

Ẓ

ӗ k

0x508

0x55C

kP y

kP x

0x5B0

 

 

PKCAU_CTLҬ MODSEL[5:0]ҹñ100010ò̆ ץ ҹ ECC

ӗ ̆ 22-21. ECC ӗ Ȃ 
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22-21. ECC ӗ  

M

|a|

PKCAU RAM

0x404

p

Ẓ

0x408

ӗ k

0x400

a

0x40C

0x460

0x55C

P y

...

῀ ₮

P x

0x5B0

Ẓ

ӗ k

0x508

0x55C

kP y

kP x

0x5B0

≠
R2 mod p

0x4B4

 

ECC ṿ 22-6. ECCӗ ṿ Ȃ 

22-6. ECCӗ ṿ  

 ṿ  

῀ 

ӗ k LEN 0<LENÒ640 

M 0<MÒ640 

a  
0x0̔  

0x1̔  

|a| ṿ|a| p 

p 0<pÒ2
M

 

ӗ k 0Òk<2
LEN̂k < n̆n ̃ 

P x xP xP<p 

P y y
P
 y

P
<p 

₮ 
kP x x x<p 

kP y y y<p 

k=0̆₮ ѿ Ȃ k n Ṑ ̆ ₮Ӟ ѿ Ȃ

ҩ Ҭ̆ ѿҩ ̆↕ ₮ҹ(0,0)Ȃ 

k<0̆↕k ṿף kᵬҹECC ӗ ӗ Ȃ ̆ ץ -P = (x, -y)

y Ȃ 

ECDSA  

PKCAU_CTLҬ MODSEL[5:0]ҹñ100100ò̆ ץ ECDSA ̆

22-22. ECDSA Ȃ 
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22-22. ECDSA 

p

|a|

PKCAU RAM

0x404

p

Ẓ

0x408

n

0x400

a

0x40C

0x460

0x55C

G y

...

῀ ₮

G x

0x5B0

Ẓ

k
0x508

0x700

s №

r №

0x754

z ↓

0xDE8

d

0xE3C

n

0xE94

...

...

ERROR

0xEE8

҉  kG x  

x1 

0x103C 

0x1090 

҉  kG y  

y1 

ⱴ ₮

 

ECDSA ṿ 22-7. ECDSA ṿ Ȃ 

22-7. ECDSA ṿ  

 ṿ  

῀ 

n LEN 0<LENÒ640 

p M 0<MÒ640 

a  
0x0̔  

0x1̔  

|a| ṿ|a| p 

p 0<p<2
M

 

k 0Òk<2
LEN

 

G x  x<p 

G y  y<p 

z ↓ z<2LEN 

d d < n 

n n<2LEN 

₮ 

r № 0<r<n 

s № 0<s<n 

ERROR 
0x0̔  

0x1̔ r №ҹ 0 
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 ṿ  

0x2̔ s №ҹ 0 

҉ kG x1 0Òx1<n 

҉ kG y1 0Òy
1
<n 

₮ Ҍҹ 0̆ ↕ PKCAU RAMῤ ץ̆ ᾧ ῏Ḥ Ȃ 

ECDSA  

PKCAU_CTLҬ MODSEL[5:0]ҹñ100110ò̆ ץ ECDSA ̆

22-23. ECDSA Ȃ 

22-23. ECDSA 

p

|a|

PKCAU RAM

0x4B4

p

Ẓ

0x45C

n

0x404

a

0x460

0x4B8

0x5E8

G y

...

῀ ₮

G x

0x63C

Ẓ

...

z ↓

0xFE8

n

...

...

0x5B0

...

Ὲ Q xQ

0xF40

Ὲ Q yQ

0xF94

r №
0x1098

s №

0xA44

0xD5C

0x5B4

 

ECDSA ṿ 22-8. ECDSA ṿ Ȃ 

22-8. ECDSA ṿ  

 ṿ  

῀ 

n LEN 0<LENÒ640 

p M 0<MÒ640 

a  
0x0̔  

0x1̔  

|a| ṿ|a| p 

p 0<p<2
M
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 ṿ  

G x  x<p 

G y  y<p 

Ὲ Q xQ xQ<p 

Ὲ Q y
Q

 y
Q
<p 

r № 0<r<n 

s № 0<s<n 

z ↓ z<2LEN 

n n<2LEN 

₮  
0x0̔  

0x0̔  

22.3.6. PKCAU  

PKCAU_CTLҬ PKCAUENᵝ 1 ᶏץ PKCAU Ȃ PKCAU

̆ PKCAUEN0̆ ’Ҋ̆ ᵬ̆ ғPKCAU RAMҬ

ῤ ⌠Ḡ Ȃ 

PKCAUEN = 0̆ ׅ ץ AHB PKCAU RAMȂ 

 

Ҋץ ԍPKCAU_CTL MODSEL[5:0]↓₮ ᵬȂ 

1ȁ ᵝ ̆PKCAU RAMῃ Ȃ ҩ Ҭ̆PKCAU_STATҬBUSY

1Ȃ PKCAU RAMᵬ BUSYβҹ0 ̕ 

2ȁ ∆ ⱴ ⌠ᵝԍẒ 0x400PKCAU RAMҬ̕ 

3ȁ PKCAU_CTL MODSEL[5:0]ҬΏ῀ ᵬ̆ PKCAU_CTL

Ҭ STARTβ 1̕  

4ȁ PKCAU_STATҬ ENDFβ 1̕  

5ȁ ׆ PKCAU RAMҬ ̆ PKCAU_STATCҬ ENDFCβ 1

ENDFβȂ 

 

ΐ ᵬ ̆ ѿ ≠ Ȃ ᵬ ̆

ⱴ ᾢ ≠ Ȃ 

Ҋ̔ 

1ȁ ᵝԍẒ 0x400PKCAU RAMҬⱴ ∆ ̕ 

2ȁ PKCAU_CTLҬ MODSEL[5:0] = 000001̆ ̆

STARTβ 1̕  

3ȁ PKCAU_STATҬ ENDFβ 1̕  

4ȁ ׆ PKCAU RAMҬ ̆ PKCAU_STATCҬ ENDFCβ 1

ENDFβ̕ 

5ȁ PKCAU RAMҬⱴ ∆ ץ ≠ ̕ 
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6ȁ PKCAU_CTL MODSEL[5:0]ҬΏ῀ ᵬ̆ PKCAU_CTL

Ҭ STARTβ 1̕  

7ȁ PKCAU_STATҬ ENDFβ 1̕  

8ȁ ׆PKCAUῤ RAMҬ ̆ PKCAU_STATCҬ ENDFCβ 1

ENDFβȂ 

22.3.7.  

Ҋ ԅץ PKCAU Ȃ 

22-9.  

̂ᵝ̃  
ᵬ ̂ᵝ̃ 

1024 2048 3072 

1024 

‰ 6780000 - - 

 6701000 - - 

CRT 1853000 - - 

2048 

‰ - 52196000 - 

 - 51910000 - 

CRT - 13651000 - 

3072 

‰ - - 182783000 

 - - 181953000 

CRT - - 44905000 

22-10. ECCӗ  

 
̂ᵝ̃ 

160 192 256 320 384 512 

‰ 626000 951000 1997000 3617000 5762000 13134000 

 623000 946000 1990000 3607000 5749000 13111000 

22-11. ECDSA  

̂ᵝ̃ 

160 192 256 320 384 512 

634000 966000 2029000 3648000 5833000 13177000 

22-12. ECDSA  

̂ᵝ̃ 

160 192 256 320 384 512 

1261000 1901000 3997000 7225000 11477000 26287000 

22-13. ≠  

̂ᵝ̃ 

160 192 256 320 384 512 1024 2048 3072 

3873 4658 7109 10330 14526 22301 79116 284359 626909 
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22.3.8. ȁ Ҭ  

PKCAUѿ֓ ȁ ᵝ Ҭ ̆ ѿ֓ ᵝ̆Ḃ ץ ֓

Ҭ Ȃ 

Â ̂ADDRERR̃̔  

PKCAU RAM ₮ ̆PKCAU_STAT Ҭ ᵝ

ADDRERRβ 1Ȃ PKCAU_CTLҬ ADDRERRIEᵝ 1̆ ֟ ѿҩҬ Ȃ

PKCAU_STATCҬ ADDRERRC1 ץ ADDRERRβȂ 

Â RAM ̂RAMERR̔̃ 

PKCAUῤ ᶏ PKCAU RAM̆AHBӞ PKCAU RAM̆PKCAU_STAT

Ҭ ᵝRAMERRβ 1Ȃ AHB PKCAU RAM 0̆ Ώ

Ȃ PKCAU_CTLҬ RAMERRIEᵝ 1̆ ֟ ѿҩҬ Ȃ PKCAU_STATC

Ҭ RAMERRC1 ץ RAMERRβȂ 

Â PKCAU ̂ENDF̃̔  

PKCAU PKCAU_CTL MODSEL[5:0]Ҭ ᵬ ̆ENDF 1Ȃ

PKCAU_CTLҬ ENDIEβ 1̆ ֟ ѿҩҬ Ȃ PKCAU_STATCҬ

ENDFC 1 ץ ENDFβȂ STARTβ ѿҩ ̆ENDFβ

ᴆ ꜚ Ȃ 

PKCAUҬ Ԋᴆ 22-14. PKCAUҬ ̔ 

22-14. PKCAUҬ  

Ҭ Ԋᴆ Ԋᴆ   ᶏ └ᵝ 

 ADDRERR ADDRERRC ADDRERRIE 

RAM  RAMERR RAMERRC RAMERRIE 

 ENDF ENDFC ENDIE 
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22.4. PKCAU  

PKCAU ̔0x4C06 1000 

22.4.1. └ ̂PKCAU_CTL̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

ץ ̂32β ̃ Ȃ 

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

Ḡ  

ADDRER

RIE 

RAMERR

IE 

Ḡ  ENDIE Ḡ  

 rw rw  rw  

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

Ḡ  MODESEL[5:0] Ḡ  START 

PKCAUE

N 

 rw  rw rw 

 

ᵝ/ᵝ    

31:21 Ḡ  Ḡ ᵝṿȂ 

20 ADDRERRIE Ҭ ᶏ  

0̔ Ҭ  

1̔ Ҭ ᶏ  

19 RAMERRIE RAM Ҭ ᶏ  

0̔RAM Ҭ  

1̔RAM Ҭ ᶏ  

18 Ḡ  Ḡ ᵝṿȂ 

17 ENDIE Ҭ ᶏ  

0̔ Ҭ  

1̔ Ҭ ᶏ  

16:14 Ḡ  Ḡ ᵝṿȂ 

13:8 MODESEL PKCAU  

000000̔ ≠  

000001̔ ≠  

000010̔ ̂ ≠ ᾢⱴ ̃ 

000111̔RSA CRT  

001000̔  

001001̔ ⱴ  

001010̔ ⁞  
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001011̔ ӗ  

001100̔  

001101̔  

001110̔ ⱴ  

001111̔ ⁞  

010000̔ ≠ӗ  

100000̔ᾢ ≠ ̆ ECC ӗ  

100010̔ ECC ӗ ̂ ≠ ᾢⱴ ̃ 

100100̔ECDSA  

100110̔ECDSA  

101000̔ Fp҉  

ῒזṿḠ Ȃ 

7:2 Ḡ  Ḡ ᵝṿȂ 

1 START PKCAU  

ᵝ ᴆ 1 ꜚ PKCAU ̆ PKCAU_CTL

MODSEL[5:0]Ҭ Ȃ 

PKCAU_STAT Ҭ BUSYᵝҹ 1̆ ᵝΏ 1 Ȃ 

0 PKCAUEN PKCAUᶏ  

0̔PKCAU  

1̔PKCAUᶏ  

22.4.2. ̂PKCAU_STAT̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

ץ ̂32β ̃ Ȃ 

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

Ḡ  

ADDRER

R 

RAMERR Ḡ  ENDF BUSY 

 r r  r r 

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

Ḡ  

 

 

ᵝ/ᵝ    

31:21 Ḡ  Ḡ ᵝṿȂ 

20 ADDRERR  

0̔  

1̔ PKCAU RAM ₮ ̆֟ Ȃ 

19 RAMERR PKCAU RAM  
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0̔ ֟ PKCAU RAM  

1̔ PKCAUῤ ᶏ PKCAU RAM ̆AHBӞ PKCAU RAM̆ ֟

PKCAU RAM Ȃ 

18 Ḡ  Ḡ ᵝṿȂ 

17 ENDF PKCAU  

̆ ᵝ ᴆ 1Ȃ 

16 BUSY  

PKCAU_CTL Ҭ STARTᵝ 1̆ ᵝ ᴆ 1Ȃ PKCAU ̆

ᵝ ᴆ 0Ȃ 

15:0 Ḡ  Ḡ ᵝṿȂ 

22.4.3. ̂PKCAU_STATC̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

ץ ̂32β ̃ Ȃ 

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

Ḡ  

ADDRER

RC 

RAMERR

C 

Ḡ  ENDFC Ḡ  

 w w  w  

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

Ḡ  

 

 

ᵝ/ᵝ    

31:21 Ḡ  Ḡ ᵝṿȂ 

20 ADDRERRC  

ᴆ ᵝΏ1 ץ PKCAU_STATҬADDRERRβ 

19 RAMERRC PKCAU RAM  

ᴆ ᵝΏ1 ץ PKCAU_STATҬRAMERRβ 

18 Ḡ  Ḡ ᵝṿȂ 

17 ENDFC PKCAU  

ᴆ ᵝΏ1 ץ PKCAU_STATҬENDFβ 

16:0 Ḡ  Ḡ ᵝṿȂ 
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23. ̂IFRP̃ 

 ׃ .23.1

̂IFRP̃ԍ └ ᾣLED̆ Ȃ 

̆ TIMER15TIMER16└ȂIFRP_OUTץ GPIO ⱳ

Ȃ 

23.2. Һ  

Â IFRP₮Ḥ TIMER15_CH0TIMER16_CH0‗ ̕ 

Â ҹԅ ⌠ Ḥ t̆imer15֟ ᵞ └ Ḥ t̆imer16֟

Ḥ Ȃ 

23.3. ⱳ  

IFRP TIMER15TIMER16₮̆ץ Ḥ Ȃ 

1. TIMER15CH0 ̆֟ ᵞ PWMḤ ̆ └ṿḤ Ȃ TIMER16

CH0 ̆ PWMḤ ̆ Ḥ Ȃ ֟ ֓Ḥ ӊ╠̆Ḥ

Ȃ 

2. GPIO ⱳ IFRP_OUTȂ 

23-1. IFRP₮ 1 

TIMER16_CH0

IFRP_OUT

TIMER15_CH0

 

 

: IFRP_OUTҍ TIMER16_CH0 ѿҩ APB Ȃ 



                                                            GD32VW55xΎ 

570 
 

23-2. IFRP₮ 2 

TIMER16_CH0

IFRP_OUT

TIMER15_CH0

 

 

: ̂TIMER15_CH0̃ ץ ̆ TIMER15_CH0 ĬFRP_OUT

ҍ TIMER16_CH0 ῏ Ȃ 

23-3. IFRP₮ 3 

TIMER16_CH0

IFRP_OUT

TIMER15_CH0

 

 

: IFRP_OUT Ḡ TIMER16_CH0 ̆ ᶏ Ḥ ̂TIMER15_CH0̃ Ȃ 
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24.  

 ׃ .24.1

GD32VW55x ҉ ̂SoC̃̆ ѿҩRISC-V ̆ Wi-Fi6 MAC

PHY̆BLE5 └ ̆ ̆ⱳ ̂PÃ ᵞ

̂LNÃȂ ᴨ SoCȂ 

24.2. Wi-Fi 

24.2.1. Һ  

‰ 

Â Ὶ 802.11b / g / n /ax̕ 

Â 802.11e QoŜWMM̃̕ 

Â 802.11îWPĂ WPA2̆WPA3̃Ȃ ȁ῍֣ Ⱶ̕ 

Â Wi-Fi WPS̕ 

Â Wi-Fi ̕ 

Â TCP / IPȂ 

Wi-Fi MAC 

Â ̂TWT̃ ᵬ̕ 

Â ңҩNAV̕ 

Â BSSIDᵬ̕ 

Â ԍOFDMA ̕ 

Â ̕ 

Â MPDÛA-MPDŨ ץ̆ ̕ 

Â ACK Block-ACK ̕ 

Â ̆ WMM ̆ ̂PSMP̃ PSMP ᵬ̕ 

Â ̆ RIFS̕ 

Â RTS / CTS CTS⌠ Ḡץ̆↓ ֜ ̕ 

Â ᴆ ̆ ԍ WMM Ҭ ҩᴨᾢ ̕ 

Â ⱳ ̂TSF̃̆ № ̂NAṼ Ḥ ᴰ ̂TBTT̃ ᴆ

̕ 

Â ԍ AES-CCMP̆ WPA TKIP̆ WEP ᴆ ץ̆

̕ 

Â Ⱶ ̂IBSS̃ȁ Ⱶ ῀ ⱳ ̕ 
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Wi-Fi PHY 

Â 20MHzḤ Ҭ 1x1̕ 

Â 20M ̕ 

Â AP STA҉ Ҋ MU-OFDMA̕ 

Â AP STAҊ MU-MIMO̕ 

Â ᵬҹ ̕ 

Â Rx STBĈ ѿҩ ңҩ ̃̕  

Â Mid-amble̕ 

Â DCM̕  

Â ̂0.8 / 1.6 / 3.2us̃̕  

Â 802.11ax MCSMCS9̆ PHY ҹ114.7Mbps̕ 

Â TXⱳ └̕ 

Â Ḥ ᵀ / ̆ ꜚ └̆CCĂ / ̕ 

Â ԍ CMOS RF ̆ ̂PVT̃ ‰ ̕ 

Â Ḥ Ḥ ̕ 

Â FCC ῒזῃ Ȃ 

24.3. BLE 

24.3.1. Һ  

‰ 

Â BLE5.2Ȃ 

BLE  

Â ᴆ ̕ 

Â ̕ 

Â ̕ 

Â #2̕ 

Â ҩBLE Ȃ 

BLE └  

Â 2M PHY̕ 

Â PHY̕ 

Â ̔125ȁ500ȁ1000ȁ 2000kbpsȂ 

24.4. Radio 

Wi-Fi BLE֣̓̀RadioȂ 
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Â Fractional-N ҩ ̕ 

Â ⱳ └ ⱳ ̕ 

Â ᴨ Tx № ץ ̕ 

Â ; 

Â ΐ ᴨ ῤ LNA̕ 

Â ꜚ AGCȂ 
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25.  

25.1. Ҭᶏ Ώ↓  

25-1. ⱳ ᵝ  

Ҭ Ώ  

/Ώ̂rw̃ ᴆ ץ ҩᵝ ΏȂ 

̂r̃ ᴆ ҩᵝ Ȃ 

Ώ̂w̃ ᴆ ҩᵝ ΏȂ ᵝ ᵝṿȂ 

/Ώ 1  

̂rc_w1̃ 
ᴆ ץ ᵝ̆ ᵝΏ῀ 1 ץ ҩᵝȂΏ῀ 0 ᵝṿ Ȃ 

/Ώ 0  

̂rc_w0̃ 
ᴆ ץ ᵝ̆ ᵝΏ῀ 0 ץ ҩᵝȂΏ῀ 1 ᵝṿ Ȃ 

̂t̃ ᴆ ץ Ώ 1 ᵝȂΏ῀ 0 ᵝṿ Ȃ 

/Ώ 1

̂rt_w1̃ 
ᴆ ᵝ̆Ώ῀ 1 Ԋᴆ̆ᵖ ᵝṿ Ȃ 

/ ᵝ̂rs̃ ᴆ ץ ᵝ̆Ӟ ץ ҩᵝ ҹ 1ȂΏ῀ 0 ᵝṿ Ȃ 

/ ̂rc_r̃ ᴆ ץ ᵝ̆ ᵝᴪ ꜚ ȂΏ῀ 0 ᵝṿ Ȃ 

/ ᵝ̂rs_r̃ ᴆ ץ ᵝ̆ ᵝᴪ ᵝ ᵝȂΏ ᵝṿ Ȃ 

/Ώѿ ̂rwõ ᴆ Ώ ᵝѿ ̆ ץ ᴋ Ȃ ᵝ ᵝ ҹ ṿȂ 

/Ώ ̂rc_w̃ ᴆ ץ ᵝ̆ ᵝΏ ץ ҩᵝȂΏ 0 Ώ 1 Ȃ 

/Ώ 1

̂rt_w̃ 
ᴆ ᵝ̆Ώ 0 1 Ԋᴆ̆ᵖ ᵝṿ Ȃ 

25.2.  

25-2.  

  

 32ᵝ  

 16ᵝ . 

 8ᵝ  

IAP̂ ῤ ̃ IAP └ ⱬȂ 

ICP̂ ̃ 
ICP ҉ ̆ѿҩᶏ JTAG ̆SWD

ⱴ └ ⱬȂ 

 Ữ Ҭ ֟ ᵝ 

AHB  

APB  

RAZ ҹ 0 
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WI Ώ  

RAZ/WI ҹ 0/Ώ  

25.3.  

ԍ ҩMCU ↓ ῒ ̆ ΎȂ 
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26.  

26-1.  

   

1.0 1. ∆ Ȃ 2023 10 13  

1.1 1. ḱ USART_CTL2 DDRE ᵝ ̆

USART └ 2̂USART_CTL2̃Ȃ 

2. ḱ ῀ ̂TIMERx_IRMP̃̂x=2̃

ᵝ Ȃ 

3. ḱ 5-2. ⱴ Ȃ 

4. ḱ Ȃ 

2023 12 30  

1.2 1. ḱ BLE └ Ȃ 

2. ḱ TIMERx_INTF Ҭ CHOIFᵝ Ȃ 

3. ḱ ῏ԍ I2C׆ Ȃ 

4. ḱ TIMER Ả ᵝ ̆ 00101ṿ

ҹḠ Ȃ 

5. ḱ ̂ADC̃ Ȃ 

6. ḱ ̂TIMER̃ Ȃ 

2024 3 25  

1.3 1. ḱ 1-2. GD32VW55x ↓ ᴆ Ữ

̆− Ҍ Ȃ 

2. ḱ TIMER_BKIN ҹ TIMER_BRKINȂ 

3. ḱ ̂RTC_STAT̃ Ҭ SCPF

ᵝ Ȃ 

4. ḱ ADC Ҭ

ᴆ Ȃ 

5. ḱ PKCAU └ ̂PKCAU_CTL̃Ҭ

BIT 17̆19̆20ᵝ Ȃ 

6. ḱ TIMER ̂TIMERx,x=0̃

L0̂ TIMERx, x=1 2̆̃ Ҭ

Ҋ Ȃ 

7. − Ȃ 

8. ḱ 12-2. ADC ῀ ӈȂ 

9. − 12.2 Ҭ ľ ᶫ ̔1.62V ⌠

3.6V̆ѿ ҹ 3.3VĿȂ 

10. ḱ 4-1. VDD / VDDA

ῤ Ȃ 

2025 2 13  

1.4 1. ḱ I2C Һ Ҋ ᴆ Ҭ

I2C_CTL0ҹ I2C_CTL1Ȃ 

2. ḱ USART Ḥ TX ҹ

Ȃ 

3. ḱ ׆ 1̂ I2C_SADDR1̃Ҭ

ADDMSK2[2:0]ᵝ Ȃ 

2025 8 1  
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4. ḱ I2C_CTL2 ᵝṿȂ 
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