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6.5.14. APB2ᶏ ̂RCU_APB2EÑ ................................................................................ 169 
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21. SPI/QPÎSQPĨ ................................................................................................... срл 

 650 ........................................................................................................................ ׃ .21.1

21.2. Һ ................................................................................................................. 650 

21.3. ⱳ ................................................................................................................. 650 

21.3.1. SQPI ӈ .................................................................................................................... 650 

21.3.2. SQPI└  ......................................................................................................... 651 

21.3.3. SQPI└  651 ......................................................................................................... פ

21.3.4. SQPIID652 .................................................................................................................. פ 

21.3.5. SQPI└ ₮  .................................................................................................. 652 

21.3.6. SQPI└ ∆  ............................................................................................................. 653 

21.3.7. IDפ ..................................................................................................................... 653 

21.3.8. Ώ ᵬ  ...................................................................................................................... 653 

21.3.9. SQPI└  ......................................................................................................... 653 

21.4. SQPI  ........................................................................................................... 655 

21.4.1. ∆  (SQPI_INIT) ................................................................................................. 655 



                                                                    GD32W51x Ύ 

16 
 

פ .21.4.2  (SQPI_RCMD) ............................................................................................. 656 

21.4.3. Ώ פ  (SQPI_WCMD) ............................................................................................ 657 

21.4.4. IDγᵝ  (SQPI_IDL) ................................................................................................. 657 

21.4.5. IDᵝ  (SQPI_IDH) ................................................................................................ 658 
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2-7. TrustZonĕFlashῃ ῃḠ Ҍ ≢Ҋ̂TZEN = 1̃ ................................ тн 

2-8. FlashҬ ̂ ῃ ̃ ............................................................................................................ тп 

2-9. FlashҬ ̂ ῃ ̃ ................................................................................................................ тп 

3-1 Ҝ  .......................................................................................................................................... фо 

3-2 .................................................................................................................................................. фо 

4-1ң ҊTAG Ữ  ......................................................................................... млф 

4-2 ICACHE  ..................................................................................................................... ммл 

4-3 ICACHEԊⱵ  ......................................................................................................................... ммм 

 4-4 Ữ ................................................................................................................................................ ммм 

4-5 ICACHE Ҭ  ........................................................................................................................................ ммн 

5-1. ῖ ᵬ  ....................................................................................................................................... мнр 

5-2. RF Ҭ  .................................................................................................................................. мнс 

5-3.  ....................................................................................................................................... мнс 

5-4. PMU ῃ  .............................................................................................................................. мну 

6-1. ₮0  .................................................................................................................... мпп 

6-2. ₮1  .................................................................................................................... мпп 

6-3. Ґ1.2V  ...................................................................................................... мпр 

6-4. RCU ῊḦ  ...................................................................................................................... мпр 

6-5. RCU Ὴᵣ Ὴᵣ ∑ ....................................................................................................... мпс 

6-6. RCU ∑ ................................................................................................... мпт 

7-1. Cortex®-M33Ҭ NVIC  ..................................................................................................... мфф 

7-2. Ҭ  ........................................................................................................................................... нлл 

7-3. EXTI  .......................................................................................................................................... нлп 

7-4. Ḡ  ................................................................................................................................... нлр 

8-1. GPIO ......................................................................................................................................... нмо 



                                                                    GD32W51x Ύ 

31 
 

8-2. GPIOῃ  ..................................................................................................................................... нму 

8-3. GPIOx_CTLᵝṿ ............................................................................................................................. нмф 

8-4. GPIOx_OSPDᵝṿ .......................................................................................................................... нно 

8-5. GPIOx_PUDᵝṿ............................................................................................................................. ннр 

8-6. GPIOx_AFSEL0ᵝṿ ...................................................................................................................... ннф 

8-7. GPIOx_AFSEL1ᵝṿ ...................................................................................................................... нол 

9-1. TrustZone .................................................................................................................................... нор 

9-2. TZMMPCx ............................................................................................................................................ нот 

9-3. TZBMPCx ............................................................................................................................................. ноу 

9-4.  ..................................................................................................................................... ноу 

9-5. SPC/GSSA .................................................................................................................................. ноф 

12-1.D  .............................................................................................................................................. нфс 

12-2. DMA0  .................................................................................................................................. нфф 

12-3. DMA1  .................................................................................................................................. олл 

12-4.CNT  ............................................................................................................................................. олм 

12-5. FIFOҳ ṿ  .................................................................................................................... олн 

12-6. DMAҬ Ԋᴆ .................................................................................................................................... олф 

14-1. ADCῪ ῇḪ  ............................................................................................................................. ооп 

14-2. ADCῇ ӎ ............................................................................................................................. ооп 

14-3.  ..................................................................................................................................... ооф 

14-4. ADC  ................................................................................................................................ ооф 

14-5. Ҍ N M ₮ṿ̂ ṿ ̃ ...................................................................... опн 
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1. Ữ  

GD32W51x ↓ ᴆ ԍArmÈ CortexÈ-M33 Trustzone 2.4GHz Wi-Fi

҉ ̂SOC̃ 32β └ ȂCortexÈ-M33 ף ң AHB

̆ CortexÈ-M33 Ữ ̆ Ҍ Ữ ̆ ᴪ AHB

҉ Ȃ Ữ ԅ ̆ ᾢ ӈ Ữ 4GB Ữ ̆

ᾟ№Ḡ ԅ Ȃ 

1.1. Arm Cortex-M33  

CortexÈ-M33 ѿҩ32β ̆ΐ ᵞҬ ᵞ Ȃ ᾢ

ᶏCortexÈ-M33 ԍ ᵞⱳ └ ֟ ȂCortexÈ-M33

ԍARMv8 ̆ פ ̆ I/O└ᴋⱵȁ

ᵝ ᵬ DSPȂҊ ↓₮ CortexÈ-M33ᶫ ѿ֓ ̔ 

Â ҍף ȁ ̂PPB̃ ῤ ̕ 

Â Ҭ └ ̂NVIC̃̕ 

Â ᾝ̂BPŨ̕ 

Â ̂DWT̃̕ 

Â ᾝ̂ITM̃̕ 

Â ұ JTAG ̂SWJ-DP̃̕ 

Â ᾝ̂TPIŨ̕ 

Â Arm® TrustZone® ̆ ARMv8-MҺ ῃ ῃ ̕ 

Â Ữ Ḡ ᾝ̂MPŨ̆ 8ҩ ῃ 8ҩ ῃ ̕ 

Â ῃ ᾝ̂SAŨ̆ 8ҩῤ ̕ 

Â ᾝ̂FPŨ̕ 

Â DSP ̂DSP̃Ȃ 

1-1. CortexÈ-M33 ԅCortexÈ-M33 Ȃ ԅ Ḥ ̆

ArmÈ CortexÈ-M33 ΎȂ 
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1-1. CortexÈ-M33  

Nested

Vectored

Interrupt

Controller

(NVIC)

Cortex-M33 core

Floating Point

Unit(FPU)

Breakpoint

Unit

(BPU)

Cortex-M33 processor

Memory

Protection

Unit(MPU)

Data

Watchpoint

And Trace

(DWT)

AHB

Access port

(AHB-AP)

Bus Matrix

Instrumentation

Trace Macrocell

(ITM)

Trace Port

Interface Unit

(TPIU)

Serial-Wire

Or JTAG

Debug Port

(SWDP or 

SWJ-DP)

CoreSight

ROM table

Interrupts 

Trace Port

Interface

System

AHB-Lite

System

interface

AHB-Lite

Code

interfaceSerial-Wire or

JTAG Debug

Interface

PPB APB

Debug system

interface

DSP Extension

 

1.2.  

GD32W51x ↓ ᴆ 32β ̆ ᶏ Ҭ ҩҺ ׆ ӊ

Ḥ ҹ Ȃ ѿҩAHBԑ ȁ҈ҩAHB ңҩAPB Ȃ

AHBԑ ԑ ῏ Ҋ Ȃ 1-1. AHBԑ ԑ ῏ ↓ Ҭ Ŀ̆

1Ŀ Һ ץ AHBԑ ׆ ľ̆0Ŀ Һ Ҍ ץ

AHBԑ ׆ Ȃ 
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1-1. AHBԑ ԑ ῏ ↓  

 S-CBUS F-CBUS SBUS DMA0M DMA1M Wi-Fi DMA0P DMA1P 

FMC 0 1 0 1 1 0 0 1 

SRAM0 0 1 1 1 1 1 0 1 

AHB1 0 0 1 0 1 0 1 1 

AHB2 0 0 1 0 1 0 0 1 

AHB3 1 0 1 1 1 1 0 1 

SRAM1 0 1 1 1 1 1 0 1 

SRAM2 0 1 1 1 1 1 0 1 

SRAM3 0 1 1 1 1 1 0 1 

APB1 0 0 1 0 1 0 1 1 

APB2 0 0 1 0 1 0 1 1 

҉ ĂHBԑ ѿ֓Һ S̔-CBUS, F-CBUS, SBUS, DMA0M, DMA0P 

DMA1M, DMA1PWi-FiȂS-CBUSF-CBUSCortexÈ-M33ῤ ף ȂF-CBUS

ԍ ף⌠ ῤ Ữ פ ̆F-CBUS ῤ Flash

ῤ SRAMsȂS-CBUSԍ ף⌠ Ữ פ ̆S-

CBUS Ữ ̂QSPI_flashSQPI_PSRAMȂ̃ ᵌ S̆BUSCortexÈ-M33

ῤ ̆ ԍ פ ȁ Ữ ⱴ ץ Ȃ

ῤ SRAM ȂDMA0M DMA1M№≢ DMA0 DMA1 Ữ

̆DMAᶏ DMA0 DMA1 ῤ ᴰ ̆DMA0M ῤ Flash̆ῤ

SRAMs Ữ ̂QSPI_flashSQPI_PSRAMȂ̃DMA1M ῤ Flash̆

ῤ SRAMs̆ Ữ ̂QSPI_flashSQPI_PSRAM̃ AHBץ APB ȂDMA0P

DMA1P№≢ DMA0 DMA1 ̆DMAᶏ DMA0 DMA1 AHB/APB

ῤ ⌠ῤ ᴰ ȂDMA0P AHB APB ȂDMA1P

ῤ Flash̆AHB APB ̆ῤ SRAMs Ữ ̂QSPI_flash

SQPI_PSRAMȂ̃Wi-Fi Wi-Fi AHBҺ ⌠ ̆

SRAMs Ữ ̂QSPI_flashSQPI_PSRAMȂ̃ 

AHBԑ Ӟ ԅѿ֓׆ ̆№≢ҹ̔FMC, SRAM0, SRAM1, SRAM2, SRAM3, AHB1, 

AHB2, AHB3, APB1APB2ȂFMC └ ȂSRAM0~SRAM3҉

Ữ ȂAHB1 AHB1׆ AHB ȂAHB2 AHB2׆

AHB ȂAHB3QSPI_flashSQPI_PSRAMῤ └ ȂAPB1APB2

APB׆ ң APB ȂAPB1 ҹ45MHz̆APB2 ҹ90MHzȂ 

֓ ᶏ AHB ԑ ̆ 1-2. GD32W51x ↓ ᴆ

Ȃ 
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1-2. GD32W51x ↓ ᴆ  

NVIC

TPIU Flash
Memory 

Controller

 

USART0~1

SPI1/I2S1

PMU

FWDGT

WWDGT
Slave Slave

Master

Cbus

Interrput request
 

 
 

POR/PDR

PLL
Fmax : 180MHz

LDO
1.2V

IRC
16 MHz

HXTAL
20-52MHz

LVD

Powered By VDDA

Master

I2C0

I2C1

I2S1_add

RTC

TIMER5

 
 

 

TIMER1~4

12-bit
SAR ADC

Powered By VDDA

Arm Cortex-M33
Processor

Fmax:180MHz

SW/JTAG

S
ys

te
m

C
o
d
e

A
H

B
 M

a
trix

A
P

B
2
: F

m
a
x
 =

 9
0
M

H
z

A
P

B
1
: F

m
a
x
 =

 4
5
M

H
Z

TIMER0

Icache

Master

Master

Master

RCUTSI GPIO TZSPC TZIAC

SYSCFG

TIMER15

TIMER16

WIFI_RF

Slave

Slave

Master

USBFS

MAC
WIFI

PHYRF

TZMPB
SRAM

Controller
SRAM TZBMPCX

AHB to APB 
Bridge 

AHB to APB 
Bridge Slave

AHB1:Fmax=180MHz

GP DMA0 8 chs
M

P

GP DMA1 8 chs
M

P

Master

Master

Flash
Memory CRC EFUSE

Slave

AHB2:Fmax=180MHz

DCI CAU HAU TRNG PKCAU

Slave

AHB3:Fmax=180MHz

QSPI SQPITZWMMPC1 TZWMMPC2

Slave

SDIO

HPDF

USART2

SPI0

ADC

EXTI

 

1.3. TrustZoneÈ  ׃

1.3.1. TrustZoneÈ ῃ  

ῃ ԍ ARMv8-M Һ Arm® TrustZone®Ȃ TrustZone ῃ

EFUSE_TZCTL TZENβ Ҭ TZENβ Ȃ 

TrustZoneᶏ ̆SAÛ ῃ ᾝ̃ IDAÛ ӈ ᾝ̃ ῤ

ῃ Ȃ 8ҩ SAU ԍ ῃ ̆ SAU ץ ֓ῤ

ῃ ҹ ῃ̂S̃ȁ ῃ̂NS̃ ῃ ̂NSC̃ȂIDAU ӈԅ

ѿҩ ῃ̂NS̃ ῃ ̂NSC̃ ῃ ⅞№ ĬDAU ᴆ ԅҌ

ῤ № ̂ 1-5. GD32W51x ↓ ᴆ ԍ IDAU Ữ ̃Ȃ

SAU ץ ᴆ ῤ ῃ ѿ̆ҩῤ ῃ IDAUSAUѿ

‗ ̆ ѿҩῤ ῃ ң Ҍѿ ̆↕ᴪ ῃ

̂S>NSC>NS̃̆ 1-3. ῤ ῃ ҍ SAU ᶛ ԅѿҩῖ ԍ

IDAU ῇҩ SAU ᶛȂ ץ № Ữ ῃ ̆
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ῃ NSC Ȃ 

ԍIDAU ῃ ̆ Flash̆ SRAM0~3 Ữ ≢ ң ̆№≢ ῃ

ῃ Ȃᵖ ̆ Ữ ̂QSPI_FLASH SQPI_PSRAM̃ ≢ Ȃ 

1-3. ῤ ῃ ҍ SAU ᶛ 

NS
0x0000 0000

NS
0x0800 0000

NSC
0x0C00 0000

NS
0x1000 0000

NS
0x2000 0000

NSC
0x3000 0000

NS
0x4000 0000

NSC
0x5000 0000

NS
0x6000 0000

0xDFFF FFFF

ף - ῤ

ף -Flash SRAM

ף - Ữ

SRAM

Ữ

IDAU ῃ

S NS NSC 

NS

S NSC

NS

S NSC

NS

S NSC

S NS NSC 

SAU ῃ

S NS NSC 

NS

S NSC

NS

S NSC

NS

S NSC

S NS NSC 

ῃ

 

EFUSE_TZCTL TZENβ TZENβ TrustZonĕ

ῃ 1-2. ῃ Ȃ 

1-2. ῃ  

 ῃ  

CPU ᵝ Cortex-M33ῤ ҹ ῃ ̆ ꜚ ᵝԍ ῃ Ȃ 

ῤ  
SAU ᵝ ῤ ῃȂ 8ҩ SAU ԍ

ῃ  

Flash Flash ᵝ ῃ  

SRAMs 
SRAM ᵝ ҹ ῃ ȂTZBMPĈTrustZone ԍ ῤ

Ḡ └ ̃ ῃ Ȃ 

Ữ  QSPI_FLASH SQPI_PSRAM ᵝ ῃ Ȃ 

 

ῃ ᵝ ҹ ῃ ̂ GPIOA, GPIOB GPIOCץ

̃ȂTrustZone-aware ᵝ ҹ ῃ Ȃ ױ ῃ

ῃ Ȃ 1-3. TZSPC ῃ 1-4. 

TrustZone-aware ̆ ῃ TrustZone-aware Ȃ 

GPIO GPIO ᵝ ῃ  

Ҭ  
NVIC̔ ᵝ Ҭ ῃ ȂNVIC№ҹ ῃ ῃ Ȃ 

TZIAC̔ ᵝ Ҭ Ȃ 
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1.3.2. №  

TrustZonĕ ץ ῃ ̆ ῃ̆ ῃ TrustZone-aware Ȃ ԍ

TZSPĈTrustZoneῃ └ ̃Ḡ ̆ҍ SEC ῃᵝ

TZSPC_SAM_CFGxҬ ȂTZIAC, TZBMPCx, EFUSE ῃ ̆ ῃAHBҺ

̂Wi-Fĩ ῃ Ȃ ԍ TrustZone ̆ ῒ ᵝᶏ

ῃⱳ Ȃ 1-3. TZSPC ῃ 1-4. TrustZone-aware ԅ

Ҭ ῃ TrustZone-aware Ȃ 

1-3. TZSPC ῃ  

  

AHB1 

CRC 

USBFS 

Wi-Fi 

ICACHE 

QSPI_FLASH(REG) 

SQPI_PSRAM(REG) 

TSI 

AHB2 

DCI 

CAU 

HAU 

TRNG 

PKCAU 

AHB3 SQPI_PSRAM(MEM) 

APB1 

TIMER1 

TIMER2 

TIMER3 

TIMER4 

TIMER5 

WWDGT 

FWDGT 

SPI1/I2S1 

USART0 

USART1 

I2C0 

I2C1 

I2S1_add 

APB2 

ADC 

TIMER0 

SPI0 

USART2 

TIMER15 

TIMER16 
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Wi-Fi_RF 

SDIO 

HPDF 

1-4. TrustZone-aware  

  

AHB1 

DMA0 

DMA1 

RCU 

FMC 

GPIOA 

GPIOB 

GPIOC 

TZSPC 

AHB3 QSPI_FLASH(MEM) 

APB1 
RTC 

PMU 

APB2 
EXTI 

SYSCFG 

1.4. Ữ  

ArmÈCortexÈ-M33 ̆ ᶏץ פ ⱴ /Ữ Ȃ

Ữ ̆ Ữ ̆ I/O ѿ 4GB ῤ̆ CortexÈ-

M33 ̆ ҹ ҹ32β Ȃ ̆CortexÈ-M33 ᶫԅ ӈ

ῤ ⁞ץ̆ Ҍ ᴆ Ȃ ῤ Ҭ ĂrmÈCortexÈ-M33

ᶏ ֓ ḱ Ȃp ῒ̆ז ᶫᶫ ᶏ Ȃ 1-5. GD32W51x

↓ ᴆ ԍ IDAU Ữ ԅGD32W51x ↓ ᴆ Ữ ̆ ף ȁ

SRAMȁ ῒז ᾢ ӈ Ȃ₃Ӎ ҩ № ԅ1KB ̆ ץ

ҩ Ȃ 

1-5. GD32W51x ∆ ᴌ ԓ IDAU Ỵ  

ӈ

 
 ῃ  ῃ   

Cortex M33 - - 0xE000 1000 - 0xFFFF FFFF  

 AHB3 

- 0x9800 0000 - 0xDFFF FFFF Ḡ  

- 0x9000 0000 - 0x97FF FFFF QSPI_FLASH(MEM) 

- 0x7000 0000 - 0x8FFF FFFF Ḡ  

- 0x6000 0000 - 0x6FFF FFFF SQPI_PSRAM(MEM) 

 AHB2 

0x5C06 3000 - 0x5FFF FFFF 0x4C06 3000 - 0x4FFF FFFF Ḡ  

0x5C06 1000 - 0x5C06 2FFF 0x4C06 1000 - 0x4C06 2FFF PKCAU 

0x5C06 0C00 - 0x5C06 0FFF 0x4C06 0C00 - 0x4C06 0FFF Ḡ  

0x5C06 0800 - 0x5C06 0BFF 0x4C06 0800 - 0x4C06 0BFF TRNG 

0x5C06 0400 - 0x5C06 07FF 0x4C06 0400 - 0x4C06 07FF HAU 
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ӈ

 
 ῃ  ῃ   

0x5C06 0000 - 0x5C06 03FF 0x4C06 0000 - 0x4C06 03FF CAU 

0x5C05 0400 - 0x5C05 FFFF 0x4C05 0400 - 0x4C05 FFFF Reserved 

0x5C05 0000 - 0x5C05 03FF 0x4C05 0000 - 0x4C05 03FF DCI 

0x5C04 0000 - 0x5C04 FFFF 0x4C04 0000 - 0x4C04 FFFF Ḡ  

0x5C00 0000 - 0x5C03 FFFF 0x4C00 0000 - 0x4C03 FFFF Ḡ  

AHB1 

0x5904 0000 - 0x5BFF FFFF 0x4904 0000 - 0x4BFF FFFF Ḡ  

0x5900 0000 - 0x5903 FFFF 0x4900 0000 - 0x4903 FFFF USBFS 

0x500B 1000 - 0x58FF FFFF 0x400B 1000 - 0x48FF FFFF Ḡ  

0x500B 0800 - 0x500B 0FFF 0x400B 0800 - 0x400B 0FFF Ḡ  

0x500B 0400 - 0x500B 07FF 0x400B 0400 - 0x400B 07FF TZBMPC3 

0x500B 0000 - 0x500B 03FF 0x400B 0000 - 0x400B 03FF TZBMPC2 

0x500A 1000 - 0x500A FFFF 0x400A 1000 - 0x400A FFFF Ḡ  

0x500A 0C00 - 0x500A 0FFF 0x400A 0C00 - 0x400A 0FFF TZBMPC1 

0x500A 0800 - 0x500A 0BFF 0x400A 0800 - 0x400A 0BFF TZBMPC0 

0x500A 0400 - 0x500A 07FF 0x400A 0400 - 0x400A 07FF TZIAC 

0x500A 0000 - 0x500A 03FF 0x400A 0000 - 0x400A 03FF TZSPC 

0x5008 0400 - 0x5009 FFFF 0x4008 0400 - 0x4009 FFFF Ḡ  

0x5008 0000 - 0x5008 03FF 0x4008 0000 - 0x4008 03FF ICACHE 

0x5003 3000 - 0x5007 FFFF 0x4003 3000 - 0x4007 FFFF Ḡ  

0x5003 0000 - 0x5003 2FFF 0x4003 0000 - 0x4003 2FFF Wi-Fi 

0x5002 BC00 - 0x5002 FFFF 0x4002 BC00 - 0x4002 FFFF Ḡ  

0x5002 B000 - 0x5002 BBFF 0x4002 B000 - 0x4002 BBFF Ḡ  

0x5002 A000 - 0x5002 AFFF 0x4002 A000 - 0x4002 AFFF Ḡ  

0x5002 8000 - 0x5002 9FFF 0x4002 8000 - 0x4002 9FFF Ḡ  

0x5002 6800 - 0x5002 7FFF 0x4002 6800 - 0x4002 7FFF Ḡ  

0x5002 6400 - 0x5002 67FF 0x4002 6400 - 0x4002 67FF DMA1 

0x5002 6000 - 0x5002 63FF 0x4002 6000 - 0x4002 63FF DMA0 

0x5002 5C00 - 0x5002 5FFF 0x4002 5C00 - 0x4002 5FFF Ḡ  

0x5002 5800 - 0x5002 5BFF 0x4002 5800 - 0x4002 5BFF QSPI_FLASH(REG) 

0x5002 5400 - 0x5002 57FF 0x4002 5400 - 0x4002 57FF SQPI_PSRAM(REG) 

0x5002 5000 - 0x5002 53FF 0x4002 5000 - 0x4002 53FF Ḡ  

0x5002 4000 - 0x5002 4FFF 0x4002 4000 - 0x4002 4FFF TSI 

0x5002 3C00 - 0x5002 3FFF 0x4002 3C00 - 0x4002 3FFF Ḡ  

0x5002 3800 - 0x5002 3BFF 0x4002 3800 - 0x4002 3BFF RCU 

0x5002 3400 - 0x5002 37FF 0x4002 3400 - 0x4002 37FF Ḡ  

0x5002 3000 - 0x5002 33FF 0x4002 3000 - 0x4002 33FF CRC 

0x5002 2C00 - 0x5002 2FFF 0x4002 2C00 - 0x4002 2FFF Ḡ  

0x5002 2800 - 0x5002 2BFF 0x4002 2800 - 0x4002 2BFF EFUSE 

0x5002 2400 - 0x5002 27FF 0x4002 2400 - 0x4002 27FF Ḡ  

0x5002 2000 - 0x5002 23FF 0x4002 2000 - 0x4002 23FF FMC 

0x5002 1C00 - 0x5002 1FFF 0x4002 1C00 - 0x4002 1FFF Ḡ  



                                                                    GD32W51x Ύ 

42 
 

ӈ

 
 ῃ  ῃ   

0x5002 1800 - 0x5002 1BFF 0x4002 1800 - 0x4002 1BFF Ḡ  

0x5002 1400 - 0x5002 17FF 0x4002 1400 - 0x4002 17FF Ḡ  

0x5002 1000 - 0x5002 13FF 0x4002 1000 - 0x4002 13FF Ḡ  

0x5002 0C00 - 0x5002 0FFF 0x4002 0C00 - 0x4002 0FFF Ḡ  

0x5002 0800 - 0x5002 0BFF 0x4002 0800 - 0x4002 0BFF GPIOC 

0x5002 0400 - 0x5002 07FF 0x4002 0400 - 0x4002 07FF GPIOB 

0x5002 0000 - 0x5002 03FF 0x4002 0000 - 0x4002 03FF GPIOA 

APB2 

0x5001 8800 - 0x5001 FFFF 0x4001 8800 - 0x4001 FFFF Ḡ  

0x5001 8400 - 0x5001 87FF 0x4001 8400 - 0x4001 87FF TIMER16 

0x5001 8000 - 0x5001 83FF 0x4001 8000 - 0x4001 83FF TIMER15 

0x5001 7C00 - 0x5001 7FFF 0x4001 7C00 - 0x4001 7FFF Ḡ  

0x5001 7800 - 0x5001 7BFF 0x4001 7800 - 0x4001 7BFF Wi-Fi_RF 

0x5001 6800 - 0x5001 77FF 0x4001 6800 - 0x4001 77FF Ḡ  

0x5001 6000 - 0x5001 67FF 0x4001 6000 - 0x4001 67FF HPDF 

0x5001 5800 - 0x5001 5FFF 0x4001 5800 - 0x4001 5FFF Ḡ  

0x5001 5400 - 0x5001 57FF 0x4001 5400 - 0x4001 57FF Ḡ  

0x5001 4C00 - 0x5001 53FF 0x4001 4C00 - 0x4001 53FF Ḡ  

0x5001 4800 - 0x5001 4BFF 0x4001 4800 - 0x4001 4BFF Ḡ  

0x5001 4400 - 0x5001 47FF 0x4001 4400 - 0x4001 47FF Ḡ  

0x5001 4000 - 0x5001 43FF 0x4001 4000 - 0x4001 43FF Ḡ  

0x5001 3C00 - 0x5001 3FFF 0x4001 3C00 - 0x4001 3FFF EXTI 

0x5001 3800 - 0x5001 3BFF 0x4001 3800 - 0x4001 3BFF SYSCFG 

0x5001 3400 - 0x5001 37FF 0x4001 3400 - 0x4001 37FF Ḡ  

0x5001 3000 - 0x5001 33FF 0x4001 3000 - 0x4001 33FF SPI0 

0x5001 2C00 - 0x5001 2FFF 0x4001 2C00 - 0x4001 2FFF SDIO 

0x5001 2400 - 0x5001 2BFF 0x4001 2400 - 0x4001 2BFF Ḡ  

0x5001 2000 - 0x5001 23FF 0x4001 2000 - 0x4001 23FF ADC 

0x5001 1400 - 0x5001 1FFF 0x4001 1400 - 0x4001 1FFF Ḡ  

0x5001 1000 - 0x5001 13FF 0x4001 1000 - 0x4001 13FF USART2 

0x5001 0800 - 0x5001 0FFF 0x4001 0800 - 0x4001 0FFF Ḡ  

0x5001 0400 - 0x5001 07FF 0x4001 0400 - 0x4001 07FF Ḡ  

0x5001 0000 - 0x5001 03FF 0x4001 0000 - 0x4001 03FF TIMER0 

APB1 

0x5000 7400 - 0x5000 FFFF 0x4000 D000 - 0x4000 FFFF Ḡ  

0x5000 CC00 - 0x5000 CFFF 0x4000 CC00 - 0x4000 CFFF Ḡ  

0x5000 7400 - 0x5000 CBFF 0x4000 7400 - 0x4000 CBFF Ḡ  

0x5000 7000 - 0x5000 73FF 0x4000 7000 - 0x4000 73FF PMU 

0x5000 6C00 - 0x5000 6FFF 0x4000 6C00 - 0x4000 6FFF Ḡ  

0x5000 5C00 - 0x5000 6BFF 0x4000 5C00 - 0x4000 6BFF Ḡ  

0x5000 5800 - 0x5000 5BFF 0x4000 5800 - 0x4000 5BFF I2C1 

0x5000 5400 - 0x5000 57FF 0x4000 5400 - 0x4000 57FF I2C0 

0x5000 4C00 - 0x5000 53FF 0x4000 4C00 - 0x4000 53FF Ḡ  
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ӈ

 
 ῃ  ῃ   

0x5000 4800 - 0x5000 4BFF 0x4000 4800 - 0x4000 4BFF USART0 

0x5000 4400 - 0x5000 47FF 0x4000 4400 - 0x4000 47FF USART1 

0x5000 4000 - 0x5000 43FF 0x4000 4000 - 0x4000 43FF Ḡ  

0x5000 3C00 - 0x5000 3FFF 0x4000 3C00 - 0x4000 3FFF Ḡ  

0x5000 3800 - 0x5000 3BFF 0x4000 3800 - 0x4000 3BFF SPI1/I2S1 

0x5000 3400 - 0x5000 37FF 0x4000 3400 - 0x4000 37FF I2S1_add 

0x5000 3000 - 0x5000 33FF 0x4000 3000 - 0x4000 33FF FWDGT 

0x5000 2C00 - 0x5000 2FFF 0x4000 2C00 - 0x4000 2FFF WWDGT 

0x5000 2800 - 0x5000 2BFF 0x4000 2800 - 0x4000 2BFF RTC 

0x5000 2400 - 0x5000 27FF 0x4000 2400 - 0x4000 27FF Ḡ  

0x5000 2000 - 0x5000 23FF 0x4000 2000 - 0x4000 23FF Ḡ  

0x5000 1C00 - 0x5000 1FFF 0x4000 1C00 - 0x4000 1FFF Ḡ  

0x5000 1800 - 0x5000 1BFF 0x4000 1800 - 0x4000 1BFF Ḡ  

0x5000 1400 - 0x5000 17FF 0x4000 1400 - 0x4000 17FF Ḡ  

0x5000 1000 - 0x5000 13FF 0x4000 1000 - 0x4000 13FF TIMER5 

0x5000 0C00 - 0x5000 0FFF 0x4000 0C00 - 0x4000 0FFF TIMER4 

0x5000 0800 - 0x5000 0BFF 0x4000 0800 - 0x4000 0BFF TIMER3 

0x5000 0400 - 0x5000 07FF 0x4000 0400 - 0x4000 07FF TIMER2 

0x5000 0000 - 0x5000 03FF 0x4000 0000 - 0x4000 03FF TIMER1 

SRAM AHB 

0x3007 0000 - 0x3FFF FFFF 0x2007 0000 - 0x2FFF FFFF Ḡ  

0x3004 0000 - 0x3006 FFFF 0x2004 0000 - 0x2006 FFFF SRAM3 (192KB) 

0x3002 0000 - 0x3003 FFFF 0x2002 0000 - 0x2003 FFFF SRAM2 (128KB) 

0x3001 0000 - 0x3001 FFFF 0x2001 0000 - 0x2001 FFFF SRAM1 (64KB) 

0x3000 0000 - 0x3000 FFFF 0x2000 0000 - 0x2000 FFFF SRAM0 (64KB) 

ף  AHB 

- 0x1000 0000 - 0x1FFF FFFF 
External memories 

remap 

 0x0BFF 8000 - 0x0BFF FFFF Ḡ  

0x0FF8 8000 - 0x0FFF FFFF 0x0BF8 0000 ï 0x0BFF 7FFF Ḡ  

0x0FF8 4000 ï 0x0FF8 7FFF  ROM (16KB) 

0x0FF8 0000 ï 0x0FF8 3FFF  GSSA (16KB) 

0x0FF4 E000 ï 0x0FF7 FFFF 0x0BF4 E000 ï 0x0BF7 FFFF ROM (200KB) 

 0x0BF4 6000 ï 0x0BF4 CFFF Ḡ  

 0x0BF4 0000 - 0x0BF4 5FFF ROM (24KB) 

0x0E07 0000 - 0x0FF4 DFFF 0x0A07 0000 - 0x0BF3 FFFF Ḡ  

0x0E04 0000 - 0x0E06 FFFF 0x0A04 0000 - 0x0A06 FFFF SRAM3 (192KB) 

0x0E02 0000 - 0x0E03 FFFF 0x0A02 0000 - 0x0A03 FFFF SRAM2 (128KB) 

0x0E01 0000 - 0x0E01 FFFF 0x0A01 0000 - 0x0A01 FFFF SRAM1 (64KB) 

0x0E00 0000 - 0x0E00 FFFF 0x0A00 0000 - 0x0A00 FFFF SRAM0 (64KB) 

0x0C20 0000 - 0x0DFF FFFF 0x0820 0000 - 0x09FF FFFF Ḡ  

0x0C00 0000 - 0x0C1F FFFF 0x0800 0000 - 0x081F FFFF Һ  

- 0x0000 0000 - 0x07FF FFFF ῤ  
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1.4.1. ҉SRAMỮ  

GD32W51x ↓ └ 448KB ҉SRAM (SRAM0 64KBȁSRAM1 64KBȁ

SRAM2 128KBȁSRAM3 192KB)̆ ҹ̔ ῃ ҹ0x2000 0000̆ ῃ ҹ0x3000 

0000Ȃ ȁ (16 ) (32 ) Ȃ 

TrustZoneῃᶏ ̆ SRAMᵝ ῃ Ȃ ᶏץ TZPCU └ Ҭ

TZBMPĈ ԍ ῤ Ḡ ᾝ̃ SRAM ҹ ῃ ̆ ῃ/ ῃSRAM

ҹ256 bytesȂ 

1.4.2. SRAM1ΏḠ  

ᶏץ 1Kbyte SRAM1 ΏḠ Ȃ 

ΏḠ ץ SYSCFGҬ SYSCFG SRAM1ΏḠ (SYSCFG_SWPRx(x=0,1))ᶏ

Ȃ ΐ ѿ Ώ ľ͂1Ŀ └ ̆ ᶏ ᵝ҉Ώ ľ͂1Ŀ̆ ҹ SRAM

ΏḠ ̆ ғ ᵝ ῒ− / Ȃ 

1.4.3. SRAM1ῃḠ  

SRAM1SPC( ῃḠ )Ḡ Ȃ 

1.4.4. SRAM1  

SYSCFG SRAM1└ (SYSCFG_SCS)Ҭ SRAM1ERSᵝ 1̆ ᴆ

ץ SRAM1 Ȃ 

Ҭ SRAM1_RST ᵝ ᵝ̆ ץ ᵝ SRAM1Ȃ 

ᴍ ᵝ̆ᴋᵥ᷅῀ RTC_TAMP Ҭ BKERASEβ 1̆ Ӟᴪ

SRAM1Ȃ 

1.4.5. ҉  

↓ └ ᶫ 2048KB Һ 256KB ԍ Ữ ̂boot 

loader̃ Ḥ ȂҺ Ữ №ҹ512 ̆ ҹ4KBȂ 

FMC Ȃ 

1.5.  

ꜚ ̆ᶏ BOOT0BOOT1 Ữ Ȃ 

BOOT0ṿ ץ BOOT0 Ӟ̆ ץ EFUSE_CTLҬEFBOOT0β ṿ Ḃץ̆

GPIO Ȃ 

BOOT1ṿ ץ PA14 Ӟ̆ ץ EFUSE_CTLҬEFBOOT1β ṿ Ḃץ̆

GPIO Ȃ 
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1-6. BOOT0  

SWBOOT0 EFBOOT0 
BOOT0 PC8

 
BOOT0 

0 - 0 0 

0 - 1 1 

1 0 - 0 

1 1 - 1 

1-7. BOOT1  

SWBOOT1 EFBOOT1 
BOOT1 PA14

 
BOOT1 

0 - 0 0 

0 - 1 1 

1 0 - 0 

1 1 - 1 

TrustZoneᶏ №≢ 1-8. TrustZone ̂TZEN=0̃

1-9. TrustZoneᶏ ̂TZEN=1̃Ȃ EFUSE_CTLҬ EFBOOTLKᵝ

1 ̆ BOOT1 BOOT0 Ữ Ȃ 

1-8. TrustZone ЃTZEN=0Є 

EFBOOTLK BOOT0 BOOT1   

0 0 - 0x08000000 

cfg_qspi ԍ 0

ҹ SIP Flash̕ 

cfg_qspi ԍ 1

ҹ QSPI Flash 

0 1 0 0x0BF40000 Bootloader / ROM 

0 1 1 0x0A000000 SRAM0 

1 0 - 0x08000000 

cfg_qspi ԍ 0

ҹ SIP Flash̕ 

cfg_qspi ԍ 1

ҹ QSPI Flash 

1 1 - 0x0BF40000 Bootloader / ROM 

TrustzoneTZENβᶏ ̆ ꜚ ᵝԍ ῃ Ȃ 

1-9. TrustZoneᶏ ЃTZEN=1Є 

GSSAC

MD == 

8ôhc(1) 

EFBOOTLK BOOT0 BOOT1 EFSB   

0 0 0 - 0 
0x0C000

000 

cfg_qspi ԍ 0 ҹ

SIP Flash̕ 

cfg_qspi ԍ 1 ҹ

QSPI Flash 
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GSSAC

MD == 

8ôhc(1) 

EFBOOTLK BOOT0 BOOT1 EFSB   

0 0 0 - 1 
0X0FF84

000 
secure boot 

0 0 1 0 - 
0x0FF80

000 
GSSA 

0 0 1 1 - 
0x0E000

000 
SRAM0 

- 1 0 - 0 
0x0C000

000 

cfg_qspi ԍ 0 ҹ

SIP Flash̕ 

cfg_qspi ԍ 1 ҹ

QSPI Flash 

- 1 0 - 1 
0X0FF84

000 
secure boot 

- 1 1 - - 
0x0FF80

000 
GSSA 

1 0 - - - 
0x0FF80

000 
GSSA 

̔̂ 1̃ GSSACMDβ ҹ0x0C 1̆ ↕ 0Ȃ 

ᵝ ̆BOOTx (x = 0/1)ṿ̂ EFBOOTxᵝ̃ Ȃ ץ BOOTx

ṿ Ȃ׆Standby ₮ ̆Ӟᴪ BOOTx EFBOOTxβ ̂ ‗

ԍEFUSE_CTLҬEFBOOTLK SWBOOTxᵝ ṿ̃ Ȃ ̆ ױ

StandyҊḠ Ȃ ꜚ ̆ ᵝӊ╠ ԅ

Ȃ 

ῤ ᵝԍ Ữ Ҭ̆ ҉ Һ Ȃ ⱴ

ץ ֓ ̆ datasheet Ȃ 
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1.6. └ ̂SYSCFG̃ 

1.6.1. SYSCFGҺ  

Â SRAM1ΏḠ ᴆ  

Â FPUҬ  

Â TrustZone ῃ  

1.6.2. SYSCFG TrustZoneῃ  

TrustZoneῃ ̆SYSCFGץḠ Ҍ ῃ ḱ ȂTrustZone

ῃ EFUSE_TZCTL TZENβ TZENβ Ȃ ῃ

ῃ /Ώ RAZ/WĬ ᴪ֟ ԊᴆȂ TZIAC_INTEN

Ҭ ԅSYSCFG Ԋᴆ̆↕ᴪ֟ ѿҩ Ҭ Ȃ 

1.6.3. SYSCFG  

SYSCFGῃ ̔0x5001 3800 

SYSCFG ῃ ̔0x4001 3800 

0 (SYSCFG_CFG0) 

Ẓ ̔0x00 

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

ҹᴋ ṿ̃ 

̂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  
BOOT_MODE[1:0

] 

 rw 

 

ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿ 

1:0 BOOT_MODE[1:0] ̂ ̃ 

Bit0 ⌠BOOT0 ̆bit1 ṿҍBOOT1_n ᵝ ṿ  

x0̔׆ῒ ꜚ 

01̔  

׆11̔ ҉SRAM ꜚ 
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EXTI 0 (SYSCFG_EXTISS0) 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

̂32β ̃  

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

Ḡ  

 

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

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

rw rw rw rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:12 EXTI3_SS[3:0] EXTI 3  

0000̔PA3  

0001̔PB3  

0010̔PC3  

ῒ Ḡ  

11:8 EXTI2_SS[3:0] EXTI 2  

0000̔PA2  

0001̔PB2  

0010̔PC2  

ῒ Ḡ  

7:4 EXTI1_SS[3:0] EXTI 1  

0000̔PA1  

0001̔PB1  

0010̔PC1  

ῒ Ḡ  

3:0 EXTI0_SS[3:0] EXTI 0  

0000̔PA0  

0001̔PB0  

0010̔PC0  

ῒ Ḡ  

EXTI 1 (SYSCFG_EXTISS1) 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

̂32β ̃  

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

 

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

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

rw rw rw rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:12 EXTI7_SS[3:0] EXTI 7  

0000̔PA7  

0001̔PB7  

0010̔PC7  

ῒ Ḡ  

11:8 EXTI6_SS[3:0] EXTI 6  

0000̔PA6  

0001̔PB6  

0010̔PC6  

ῒ Ḡ  

7:4 EXTI5_SS[3:0] EXTI 5  

0000̔PA5  

0001̔PB5  

0010̔PC5  

ῒ Ḡ  

3:0 EXTI4_SS[3:0] EXTI 4  

0000̔PA4  

0001̔PB4  

0010̔PC4  

ῒ Ḡ  

EXTI 2 (SYSCFG_EXTISS2) 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

̂32β ̃  

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

Ḡ  

 

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

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

rw rw rw rw 
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ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:12 EXTI11_SS[3:0] EXTI 11  

0000̔PA11  

0001̔PB11  

ῒ Ḡ  

11:8 EXTI10_SS[3:0] EXTI 10  

0000̔PA10  

0001̔PB10  

ῒ Ḡ  

7:4 EXTI9_SS[3:0] EXTI 9  

0000̔PA9  

0001̔PB9  

ῒ Ḡ  

3:0 EXTI8_SS[3:0] EXTI 8  

0000̔PA8  

0001̔PB8  

0010̔PC8  

ῒ Ḡ  

EXTI 3(SYSCFG_EXTISS3) 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

̂32β ̃  

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

Ḡ  

 

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

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

rw rw rw rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:12 EXTI15_SS[3:0] EXTI 15  

0000̔PA15  

0001̔PB15  

0010̔PC15  

ῒ Ḡ  

11:8 EXTI14_SS[3:0] EXTI 14  
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0000̔PA14  

0001̔PB14  

0010̔PC14  

ῒ Ḡ  

7:4 EXTI13_SS[3:0] EXTI 13  

0000̔PA13  

0001̔PB13  

ῒ Ḡ  

3:0 EXTI12_SS[3:0] EXTI 12  

0000̔PA12  

0001̔PB12  

ῒ Ḡ . 

I/O ễ └ (SYSCFG_CPSCTL) 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 

̂32β ̃  

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

Ḡ  

 

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

Ḡ  CPS_RDY Ḡ  CPS_EN 

 r  rw 

 

ᵝ/ᵝ    

31:9 Ḡ  Ḡ ᵝṿ 

8 CPS_RDY I/O ễ ᾝ ‰  

0̔I/O ễ ᾝ ‰  

1̔I/O ễ ᾝ‰  

7:1 Ḡ  Ḡ ᵝṿ 

0 CPS_EN I/O ễ ᾝᶏ  

0̔I/O ễ ᾝ  

1̔I/O ễ ᾝᶏ  

SYSCFG ῃ (SYSCFG_SECFG) 

Ẓ ̔0x40 

ᵝṿ̔0x0000 0000 

ῃ ̂TZEN=1̃̆ ֽ ῃ ’Ҋ ᶫ Ώ ȂҌ ῃ



                                                                    GD32W51x Ύ 

52 
 

Ώ RAZ/WĬ ԊᴆȂ 

Ҍ ῃ ̂TZEN=0̃̆ RAZ/WIȂ 

ץ Ώ Ȃ 

̂32β ̃  

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

Ḡ  

 

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

Ḡ  FPUSE SRAM1SE 

CLASSBS

E 

SYSCFGS

E 

 rw rw rw rw 

 

ᵝ/ᵝ    

31:4 Ḡ  Ḡ ᵝṿ 

3 FPUSE FPU ῃ  

0̔SYSCFG_FPUINTEN ץ ῃ ῃ Ώ῀ 

1̔SYSCFG_FPUINTEN ῃ Ώ῀ 

2 SRAM1SE SRAM1 ῃ  

0̔SYSCFG_SKEY, SYSCFG_SCS SYSCFG_SWPx ץ ῃ

ῃ Ώ῀ 

1̔SYSCFG_SKEY, SYSCFG_SCS SYSCFG_SWPx ῃ

Ώ῀ 

1 CLASSBSE ClassB ῃ  

0̔SYSCFG_CFG1 ץ ῃ ῃ Ώ῀ 

1̔SYSCFG_CFG1 ῃ Ώ῀ 

0 SYSCFGSE SYSCFG └ ῃ  

0̔RCU Ҭ SYSCFG ץ ῃ ῃ Ώ῀ 

1̔RCU Ҭ SYSCFG ῃ Ώ῀ 

FPUҬ ᶏ (SYSCFG_FPUINTEN) 

Ẓ ̔0x48 

ᵝṿ̔0x0000 001F 

ῃ ̂TZEN=1̃̆ ץ SYSCFG_SECFG Ҭ FPUSEᵝ 1

⌠ ῃ ȂFPUSEᵝҹ0 └Ȃ 

Ҍ ῃ ̂TZEN=0̃̆ └Ȃ 

ΏȂ RAZ/WIȂ 

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

Reserved 

 

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

Reserved IXIE IDIE OVFIE UFIE DZIE IOPIE 

 rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:6 Ḡ  Ḡ ᵝṿȂ 

5 IXIE Ҍ Ҭ ᶏ ᵝ 

0̔Ҍ Ҭ Ȃ 

1̔Ҍ Ҭ ᶏ Ȃ 

4 IDIE ῀ Ҭ ᶏ ᵝ 

0̔ ῀ Ҭ Ȃ 

1̔ ῀ Ҭ ᶏ Ȃ 

3 OVFIE ₮Ҭ ᶏ ᵝ 

0̔ ₮Ҭ Ȃ 

1̔ ₮Ҭ ᶏ Ȃ 

2 UFIE Ҋ Ҭ ᶏ ᵝ 

0̔Ҋ Ҭ Ȃ 

1̔Ҋ Ҭ ᶏ Ȃ 

1 DZIE ҹ 0Ҭ ᶏ ᵝ 

0̔ ҹ 0Ҭ Ȃ 

1̔ ҹ 0Ҭ ᶏ Ȃ 

0 IOPIE ᵬҬ ᶏ ᵝ 

0̔ ᵬҬ Ȃ 

1̔ ᵬҬ ᶏ Ȃ 

SYSCFG CPU ῃ (SYSCFG_CNSLOCK) 

Ẓ ̔0x4C 

ᵝṿ̔0x0000 0000 

ԍ ῃMPU VTOR_NS Ȃ ῃ ̂TZEN=1̃̆ Ώ

└Ȃ 

Ҍ ῃ ̂TZEN=0̃̆ RAZ/WIȂ 

Ώ̆ RAZ/WIȂ 

̂32β ̃  

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

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

Ḡ  

LOCKNS

MPU 

LOCKNSV

TOR 

 rs rs 

 

ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿ 

1 LOCKNSMPU ῃ MPU  

ᵝ ᴆ 1̆ ᵝ 0Ȃ ᵝ ̆ ῃ

MPU_CTRL_NS̆MPU_RNR_NS MPU_RBAR_NS Ώ Ȃ 

0̔ ῃ MPU Ώᶏ  

1̔ ῃ MPU Ώ  

0 LOCKNSVTOR VTOR_NS  

ᵝ ᴆ 1̆ ᵝ 0Ȃ 

0̔VTOR_NS Ώᶏ  

1̔VTOR_NS Ώ  

SYSCFG CPU ῃ (SYSCFG_CSLOCK) 

Ẓ ̔0x50 

ᵝṿ̔0x0000 0000 

ԍ AIRCR Ҭ PRISBFHFNMINSᵝ S̆AŬ ῃMPU VTOR_S

Ȃ ῃ ̂TZEN=1̃̆ ῃ ’Ҋ Ώ῀ Ȃ

ῃ Ώ RAZ/WI ԊᴆȂ 

Ҍ ῃ ̂TZEN=0̃̆ RAZ/WIȂ 

Ώ̆ RAZ/WIȂ 

̂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  SAULK SMPULK 

VTSAIRL

K 

 rs rs rs 

 

ᵝ/ᵝ    

31:3 Ḡ  Ḡ ᵝṿ 

2 SAULK SAU  

ᵝ ᴆ 1̆ ᵝ 0Ȃ ᵝ ᵝ ̆ SAU_CTRL, 
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SAU_RNR, SAU_RBAR SAU_RLAR Ώ Ȃ 

0̔SAU Ώᶏ  

1̔SAU Ώ  

1 SMPULK ῃ MPU  

ᵝ ᴆ 1̆ ᵝ 0Ȃ ᵝ ᵝ ̆ MPU_CTRL, 

MPU_RNR MPU_RBAR Ώ Ȃ 

0̔ ῃ MPU Ώᶏ  

1̔ ῃ MPU Ώ  

0 VTSAIRLK VTOR_S AIRCR ᵝ  

ᵝ ᴆ 1̆ ᵝ 0Ȃ ᵝ ᵝ ̆ VTOR_S

AIRCR Ҭ PRIS BFHFNMINSᵝ Ώ Ȃ 

0̔VTOR_S AIRCR Ҭ PRIS BFHFNMISSᵝ Ώᶏ  

1̔VTOR_S AIRCR Ҭ PRIS BFHFNMISSᵝ Ώ  

SYSCFG 1 (SYSCFG_CFG1) 

Ẓ ̔0x54 

ᵝṿ̔0x0000 0000 

ῃ ̂TZEN=1̃̆ SYSCFG_SECFGҬ CLASSBSEᵝ 1̆ ץ

⌠ ῃ Ȃ CLASSBSEᵝ ᵝ̆ ῃ ᾛ Ȃ ῃ Ώ

RAZ/WĬ ғᴪ֟ ѿҩ ԊᴆȂ 

Ҍ ῃ ̂TZEN=0̃̆ └Ȃ 

ץ ΏȂ 

̂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  

LVD_LOC

K 

Ḡ  

LOCKUP_

LOCK 

 rs  rs 

 

ᵝ/ᵝ    

31:3 Ḡ  Ḡ ᵝṿ 

2 LVD_LOCK LVD  

ᵝ ᴆ 1̆ ᵝ 0Ȃ 

0̔LVDҬ ׆ TIMER0/15/16 break ῀ ȂLVDEN LVDT[2̔0]ᵝ ץ

 

1̔LVD Ҭ ҍ TIMER0/TIMER15/TIMER16 break ῀ ̆LVDEN

LVDT[2:0]ֽ  
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1 Ḡ  Ḡ ᵝṿ 

0 LOCKUP_LOCK Cortex®-M33 LOCKUP ₮  

ᵝ ᴆ 1̆ ᵝ 0Ȃ 

0̔Cortex®-M33 LOCKUP ׆₮ TIMER0/15/16 break ῀  

1̔Cortex®-M33 LOCKUP ₮ҍ TIMER0/15/16 break ῀  

SYSCFG SRAM1 └  (SYSCFG_SCS) 

Ẓ ̔0x58 

ᵝṿ̔0x0000 0000 

ῃ ̂TZEN=1̃̆ SYSCFG_SECFGҬ SRAM1SEβ 1̆ ץ

⌠ ῃ Ȃ SRAM1SEβ ᵝ̆ ῃ ᾛ Ȃ ῃ Ώ

RAZ/WIғᴪ֟ ѿҩ ԊᴆȂ 

Ҍ ῃ ̂TZEN=0̃̆ └Ȃ 

ץ ΏȂ 

̂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  

SRAM1BS

Y 

SRAM1ER

S 

 r rw 

 

ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿ 

1 SRAM1BSY SRAM1 ԍ ᵬ 

0̔ SRAM1 ᵬ  

1̔SRAM1 ᵬ  

0 SRAM1ERS SRAM1  

ᵝ 1 ꜚ ᴆ SRAM1 ᵬ̆SRAM1 ᵬ ̆ ᵝ ꜚ

Ȃ 

̔ ᵝ ΏḠ ̔ ↓Ώ῀ SYSCFG_SKEY ̆

ץ ᵝȂ 

SYSCFG SRAM1 (SYSCFG_SKEY) 

Ẓ ̔0x5C 

ᵝṿ̔0x0000 0000 

ῃ ̆ SYSCFG_SECFGҬ SRAM1SEβ 1̆ ץ
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⌠ ῃ Ȃ SRAM1SEβ ᵝ̆ ῃ ᾛ Ȃ ῃ Ώ RAZ/WI

ғᴪ֟ ѿҩ ԊᴆȂ 

Ҍ ῃ ̂TZEN=0̃̆ └Ȃ 

ץ ΏȂ 

̂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  KEY[7:0] 

 W 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿ 

7:0 KEY[7:0] SRAM1ΏḠ ̆ ԍ ᴆ  

Ҋץ SYSCFG_SCS Ҭ SRAM1ERSᵝ ΏḠ Ȃ 

1. Ώñ0xCAò⌠ KEY[7:0] 

2. Ώñ0x53ò⌠ KEY[7:0] 

̔Ώ῀ ṿ⌠ KEY[7:0]ᴪᶏΏḠ Ῥ  

SYSCFG SRAM1ΏḠ 0 (SYSCFG_SWP0) 

Ẓ ̔0x60 

ᵝṿ̔0x0000 0000 

ῃ ̆ SYSCFG_SECFGҬ SRAM1SEβ 1̆ ץ

⌠ ῃ Ȃ SRAM1SEβ ᵝ̆ ῃ ᾛ Ȃ ῃ Ώ RAZ/WI

ғᴪ֟ ѿҩ ԊᴆȂ 

Ҍ ῃ ̂TZEN=0̃̆ └Ȃ 

ץ ΏȂ 

̂32β ̃  

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

P31WP P30WP P29WP P28WP P27WP P26WP P25WP P24WP P23WP P22WP P21WP P20WP P19WP P18WP P17WP P16WP 

rs rs rs rs rs rs rs rs rs rs rs rs rs rs rs Rs 

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

P15WP P14WP P13WP P12WP P11WP P10WP P9WP P8WP P7WP P6WP P5WP P4WP P3WP P2WP P1WP P0WP 

rs rs rs rs rs rs rs rs rs rs rs rs rs rs rs rs 

 

ᵝ/ᵝ    

31:0 PxWP (x = 0 ~ 31) SRAM1 xΏḠ ̂ ҹ 1 Kbytẽ 
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֓ᵝ ᴆ 1̆ ᵝ 0Ȃ 

0̔SRAM1 xΏḠ  

1̔SRAM1 xΏḠ ᶏ  

SYSCFG SRAM1ΏḠ 1 (SYSCFG_SWP1) 

Ẓ ̔0x64 

ᵝṿ̔0x0000 0000 

ῃ ̆ SYSCFG_SECFGҬ SRAM1SEβ 1̆ ץ

⌠ ῃ Ȃ SRAM1SEβ ᵝ̆ ῃ ᾛ Ȃ ῃ Ώ RAZ/WI

ғᴪ֟ ѿҩ ԊᴆȂ 

Ҍ ῃ ̂TZEN=0̃̆ └Ȃ 

ץ ΏȂ 

̂32β ̃  

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

P63WP P62WP P61WP P60WP P59WP P58WP P57WP P56WP P55WP P54WP P53WP P52WP P51WP P50WP P49WP P48WP 

rs rs rs rs rs rs rs rs rs rs rs rs rs rs rs Rs 

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

P47WP P46WP P45WP P44WP P43WP P42WP P41WP P40WP P39WP P38WP P37WP P36WP P35WP P34WP P33WP P32WP 

rs rs rs rs rs rs rs rs rs rs rs rs rs rs rs rs 

 

ᵝ/ᵝ    

31:0 PxWP (x = 32 ~ 63) SRAM1 1KB xΏḠ  

֓ᵝ ᴆ 1̆ ᵝ 0Ȃ 

0̔SRAM1 1KB xΏḠ  

1̔SRAM1 1KB xΏḠ ᶏ  

SYSCFG GSSA פ  (SYSCFG_GSSACMD) 

Ẓ ̔0x6C 

ᵝṿ̔0x0000 0000ֽ̆ ᵝ ̆ ᵝ Ȃ 

ῃ ̆ APB ῃ ץ ΏȂῒ RAZ/WIȂ 

Ҍ ῃ ̂TZEN=0̃̆ RAZ/WIȂ 

ץ ΏȂ 

̂32β ̃  

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

Reserved 

 

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

Reserved GSSACMD 
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 rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿ 

7:0 GSSACMD GSSA  פ

ӈ GSSA  פ
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2. └ ̂FMC̃ 

 ׃ .2.1

ԍGD32W51x̆ №ҹFMC QSPI ң Ȃ ԍFMC ̆ ҹ ҉̂ SIP̃

Ȃ ԍQSPI ̆ ҹ ̂EXT̃ Ȃ └ ̂FMC̃̆ ᶫԅ ҉

ⱳ ̆ ̆ ץ̆ ᵬȂ 

2.2. Һ  

Â ң ̔ 

- Һ Ữ ̔ 

FMC ̔SIP ̂ ̔4MB̆ ῖ ṿ̔2MB̃ 

QSPI ̔EXT ̂ ̔32MB̃ 

- Ḥ ̔256KB bootloader 

Â FMC ̆ ҉ ҹ4KB̕ 

Â QSPI ̆ FMC QSPI EXT ̆ QSPI ̕ 

Â CTR-AES ̂RTDEC̃ⱳ ̆EFUSEҬ ỮԅAESⱴ KEY̕ 

Â FMC ̆ 32ᵝ ̆ ᵬ̕ 

Â FMC QSPI ῃḠ ̆ ף / ̕ 

Â FMC ̆ΐ Ḡ ̆ Ώ ᵬȂ 

2.3.  

Ҋ 2-1. GD32W51x FMC ԅFMC Ҭ ᵝ Ȃ 

FMC Ҋ̆FMC CBUS ̂ ̆ RTDEC̆̃FMC ̂ Ώ Ȃ̃ SIP

ץ ΐ RTDECⱳ CBUS ̆Ӟ ץ FMC REGΏ῀Ȃ 

QSPI Ҋ̆QSPI QSPI ̂ Ώ̃̆ QSPI XIP̂ ̆ RTDEC̃

CBUS ̂ 0̆x0800 0000 / 0x0C00 0000R̆TDEC̃Ȃ EXT ץ QSPI REG

Ώ῀̆ QSPI XIP ץ ΐ RTDECⱳ CBUS

Ȃ 

̔RTDECⱳ RTDECꜗ Ȃ 
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2-1. GD32W51x FMC  

ICACHE

CPU

BUSMATRIX

Control

CMD

ADDR

DATA

Control

CMD

ADDR

DATA

RTDEC

EXT Flash SIP Flash

C
B

U
S

F
-C

B
U

S

S
-C

B
U

S

S
B

U
S

Register QSPI
Register

FMC

Flash interface

QSPI REG 
QSPI XIP SBUS

0x90000000

CBUS

FMC :0x08000000/

0x0C000000-SIP

QSPI :0x08000000/

0x0C000000-EXT
FMC REG 

 

̔ Ữ ҹQSPI ̆ SIP Flash̆ EXT Flash̆↕EXT Flash

⌠0x0800 0000/0x0C00 0000̆ ΐ RTDECⱳ CBUS Ȃ

FMC Ȃ 

2.4. ⱳ  

2.4.1.  

FMC Ҋ̆ 2MB̂ῖ ṿ̃Һ ̆№ҹ512̆ ҹ4KB̆ 256KBԍ

ⱴ Ḥ Ȃ ץ ȂEXT ‗ԍ ΐᵣ ’Ȃ

Ҋ 2-1. GD32W51x ЃFMC Є ԅFMC Ҋ

Ḥ Ȃ 

2-1. GD32W51x ̂FMC ̃ 

   
̂

̃ 

Һ Ữ  

̂SIP ̃ 
0  

0x0800 0000 - 0x0800 0FFF(1) 
4KB 

0x0C00 0000 - 0x0C00 0FFF(2) 
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̂

̃ 

1  
0x0800 1000 - 0x0800 1FFF(1) 

4KB 
0x0C00 1000 - 0x0C00 1FFF(2) 

2  
0x0800 2000 - 0x0800 2FFF(1) 

4KB 
0x0C00 2000 - 0x0C00 2FFF(2) 

. 

. 

. 

. 

. 

. 

. 

. 

. 

511  
0x081F F000 - 0x081F FFFF(1) 

4KB 
0x0C1F F000 - 0x0C1F FFFF(2) 

 

(3) 
0x0BF4 0000 - 0x0BF4 5FFF 24KB 

ῃ

(4) 
0x0FF8 4000 - 0x0FF8 7FFF 16KB 

ῃ 2(5) 0x0FF4 E000 - 0x0FF7 FFFF 200KB 

GSSA (4) 0x0FF8 0000 - 0x0FF8 3FFF  16KB 

QSPI Ҋ̆EXT ‗ԍ ΐᵣ ’ȂҊ 2-2. GD32W51x

ЃQSPI Є ԅQSPI Ҋ Ḥ Ȃ 

2-2. GD32W51x ̂QSPI ̃ 

   
̂

̃ 

Һ Ữ  

̂EXT ̃ 
- 

0x0800 0000 - 0x0A00 0000(1)  
32MB 

0x0C00 0000 - 0x0E00 0000(2) 

 

(3) 
0x0BF4 0000 - 0x0BF4 5FFF 24KB 

ῃ

(4) 
0x0FF8 4000 - 0x0FF8 7FFF 16KB 

ῃ 2(5) 0x0FF4 E000 - 0x0FF7 FFFF 200KB 

GSSA (4) 0x0FF8 0000 - 0x0FF8 3FFF  16KB 

̔̂1̃TZEN = 0Ȃ̂2̃TZEN = 1Ȃ̂3̃TZENᵝҹ0 ̆ ׆ ꜚȂ̂4̃

TZENᵝҹ1 ̆ ׆ ꜚȂ ׆ ῃ GSSA ꜚ Ȃ

̂5 T̃ZENᵝҹ0 1 ̆ ῒזbootloader ̆ᵖҌ ׆ ꜚȂ̂ 6̃

̂boot loader̃Ҍ Ȃ 

2.4.2. ᵬ 

Ἕץ Ữ ѿ Ȃ 
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RTDECⱳ  

RTDECⱳ ׆ Ҭ ̆ ץ EFUSE Ҭ AES

̂Ώ῀ ⱴ Ȃ̃ EFUSE_USER_CTLҬ AESENβ 1 ̆

ⱳ Ȃ ᴆ ̆Ҍ ᴆ Ȃᶏ AES ̆ғAES

ᶏ EFUSE_AES_KEY Ȃ∆ ̔ Address[23̔0] / 16Ȃ 

FMC Ҋ̆׆SIP Ȃ ҹ0x08000000̂ ῃ̃/ 0x0C000000̂

ῃ̃̆ ҹ2MB ̆ RTDECⱳ Ȃ 

QSPI Ҋ̆׆EXT Ȃ ҹ0x08000000̂ ῃ̃/ 0x0C000000̂

ῃ̃̆ ҹ32MB ̆ RTDECⱳ Ȃ 

NO-RTDECⱳ  

FMC Ҋ̆ ԍSIP ̆ ᶏ EFUSE_USER_CTLҬAESENβ 1̆ Ӟ ץ

FMC_NODECx̂x=0,1,2,3̃ ҩ Ҍᶏ RTDECⱳ Ȃ 

̔QSPI Ҍ NO-RTEDCⱳ Ȃ 

Ẓ ⱳ  

ҹԅ Wi-Fi OTAⱳ ̆ ⱴ Ẓ ⱳ Ȃ ∆ ⱴѿҩẒ Ῥ

FMC׆ Ҭ Ȃ FMC_OFRG FMC_OFVR Ẓ ṿ

̆ ṿ ԍ ⱴẒ ṿȂFMC Ҋ SIP

QSPI Ҋ EXT 0x0800 0000̂0x0C00 0000̃׆ ⱳ Ȃ ῒ

ⱳז R̆TDECⱳ ᶏ ̆ ῃ ᶏ Ẓ Ȃ ῃ

ҍẒ ῏Ȃ ⱴ Ẓ Ҭ ⱴ ̆↕ ⱴ ⌠

ⱴẒ ̆ Ҍ Ȃ ῏ ῏ ̆ TrustzoneῊḦ Ȃ 

̔̂ 1̃ ⱴ Ẓ Ҍ Ῥ ҹNO-RTDEC Ȃ̂ 2̃ Ẓ ⱳ ֽ ᵬ̆

Ҍ ᵬ ᵬȂ 

2.4.3. FMC_CTL/FMC_SECCTL 

ᵝ ̆FMC_CTL/FMC_SECCTL῀Ώ ᵬ ̆LK/SECLKᵝ ᵝ ҹ1Ȃ

ᾢ FMC_KEY/FMC_SECKEYΏ῀0x456701230xCDEF89AB̆ ᶏץ

FMC_CTL/FMC_SECCTLȂң Ώ ᵬ ̆FMC_CTL/FMC_SECCTL

LK/SECLKᵝ ᴆ 0Ȃ ץ ᴆ FMC_CTL/FMC_SECCTLLK/SECLKᵝ

ҹ1Ῥ FMC_CTL/FMC_SECCTLȂᴋᵥ FMC_KEY/FMC_SECKEY

ᵬ ᴪ LK/SECLKᵝ 1̆ ׆ FMC_CTL/FMC_SECCTL̆ ѿҩ

Ȃ 

FMC_CTL OBWENβ FMC_CTL ׅ̆ Ḡ Ȃ ↓

FMC_OBKEYᾢ Ώ῀0x456701230xCDEF89AB̆ ᴆᴪ FMC_CTL

OBWENβ 1Ȃ ᴆ ץ FMC_CTLOBWENβ 0 FMC_SECMCFGx̂ x=0,1,2,3̃

/FMC_NODECx̂x=0,1,2,3̃/FMC_OFRG/FMC_OFVR Ȃ 
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̔̂ 1̃ Ώ῀FMC_CTL / FMC_SECCTL̆ FMC_PRIV_CFG

Ҭ FMC_PRIVᵝ̆ ᴪ֟ Ȃ̂ 2̃ Ώ῀OBKEYҌᴪ֟ Ȃ 

2.4.4.  

FMC ⱳ ᶏ Һ Ữ ῤ ∆ ҹ Ȃ ѿ ץ ̆ Ҍ

ῒז ῤ Ȃ ᵬ ῃ ῃ №≢ᶏ ῃ ῃ Ȃ ᵬ̆

ΐᵣ Ҋ̔ 

Â ḠFMC_CTL/FMC_SECCTL Ҍ ԍ ̕ 

Â FMC_STAT/FMC_SECSTAT BUSY/SECBUSYᵝ ∞ ԍ

Ώ ̆ BUSY/SECBUSYᵝҹ1 ↕̆ ᵬ B̆USY/SECBUSYᵝ

ҹ0̕ 

Â ᵝFMC_CTL/FMC_SECCTL PER/SECPERᵝ̕ 

Â ̂0x08XX XXXX̃Ώ⌠FMC_ADDR /FMC_SECADDR ̕ 

Â FMC_CTL/FMC_SECCTL START/SECSTARTᵝ 1 פ

⌠FMC̕ 

Â פ ̆FMC_STAT/FMC_SECSTAT BUSY/SECBUSYᵝ 0  ̕

Â ̆ᶏ DBUS ⱳȂ 

ⱳ ̆FMC_STAT/FMC_SECSTATENDF/SECENDFᵝ ᵝȂ

FMC_CTL/FMC_SECCTLENDIE/SECENDIEᵝ 1̆ ↕FMC ѿҩҬ Ȃ

̆ ḠΏ῀ Ȃ ↕ פ

̆ ᴆ ᴪñ òȂ ’Ҋ̆FMCҌᴪ ᶫᴋᵥ₮ Ȃ ѿ ̆ ΏḠ

ᵬ Ȃ FMC_CTL/FMC_SECCTLERRIE/SECERRIEᵝ

ᵝ̆ ᵬ ᵬ₮ Ҭ ȂҬ Ⱶ FMC_STAT/FMC_SECSTAT

ERRIE/SECERRIEᵝ ∞ Ҭ ȂҊ 2-2. ᵲ ԅ

ᵬ Ȃ 
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2-2. ᵬ  

PER/SECPERᵝ̆

Ώ

FMC_ADDR/FMC_SE

CADDR

 LK/SECLK

 ᵝ ҹ0

 

START/SECSTART ᵝ

פ FMC

 

FMC_CTL/FMC_SECC

TL

 BUSY/SECBUSY

ᵝ ҹ0

BUSY/SECBUSY

ᵝ ҹ 0

 

2.4.5.  

FMC ᶫԅ ⱳ ∆ץ Һ Ữ ῤ Ȃ ᵬ ῃ ῃ №≢ᶏ

ῃ ῃ Ȃ FMC_CTL/FMC_SECCTL ҬMER/SECMERҹ1 ̆

ᵬ ԍ Ȃ ᵬ̆ ΐᵣ Ҋ̔ 

Â ḠFMC_CTL/FMC_SECCTL Ҍ ԍ ̕ 

Â FMC_STAT/FMC_SECSTAT BUSY/SECBUSYᵝ ∞ ԍ

Ώ ̆ BUSY/SECBUSYᵝҹ1 ↕̆ ᵬ B̆USY/SECBUSYᵝ

ҹ0̕ 

Â ̆ ᵝFMC_CTL/FMC_SECCTL MER/SECMERᵝ̕ 

Â FMC_CTL/FMC_SECCTL START/SECSTARTᵝ 1

 FMC̕⌠פ

Â פ ̆FMC_STAT/FMC_SECSTAT BUSY/SECBUSYᵝ 0  ̕

Â ̆ᶏ DBUS ⱳȂ 

ⱳ ̆FMC_STAT/FMC_SECSTAT ENDF/SECENDFᵝ ᵝȂ
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FMC_CTL/FMC_SECCTL ENDIE/SECENDIEᵝ 1̆FMC ѿҩҬ Ȃ ԍ

ᵝҹ0xFFFF_FFFF̆ ץ SRAMҬ ᶏ

ΐ FMC ᵬȂ ̆ ᴋᵥ ԍ / Ḡ Ҋ̆

ᵬᴪ Ȃ ’Ҋ̆ FMC_CTL/FMC_SECCTL

ERRIE/SECERRIEᵝ ᵝ̆ ᵬ ᵬ₮ Ҭ Ȃ Ҭ Ⱶ Ҭ̆ ᴆ ץ

FMC_STAT/FMC_SECSTATҬ ERRIE/SECERRIEᵝ ’Ȃ 

Ҋ 2-3. ᵲ ԅ ᵬ Ȃ 

2-3. ᵬ  

MER/SECMERᵝ

LK /SECLK

ᵝ ҹ0

START/SECSTARTᵝ

פ FMC

 

FMC_CTL/FMC_SECC

TL

BUSY/SECBUSY

ᵝ ҹ0

BUSY/SECBUSY

ᵝ ҹ0

 

2.4.6. Һ Ữ  

FMC ᶫԅѿҩ DBUSḱ Һ Ữ ῤ 32ᵝ ⱳ Ȃ ᵬ ῃ ῃ

№≢ᶏ ῃ ῃ Ȃ 

ᵬ̆ ΐᵣ Ҋ̔ 

Â ḠFMC_CTL/FMC_SECCTL Ҍ ԍ ̕ 

Â FMC_STAT/FMC_SECSTAT BUSY/SECBUSYᵝ ∞ ԍ
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Ώ ̆ BUSY/SECBUSYᵝҹ1 ↕̆ ᵬ B̆USY/SECBUSYᵝ

ҹ0̕ 

Â ᵝFMC_CTL/FMC_SECCTL PG/SECPGᵝ̕ 

Â Ώѿҩ32ᵝ ⌠ ̂0x08XX XXXX̃̕ 

Â פ ̆FMC_STAT/FMC_SECSTAT BUSY/SECBUSYᵝ 0  ̕

Â ̆ᶏ DBUS ⱳȂ 

Һ Ữ ⱳ ̆FMC_STAT/FMC_SECSTAT ENDF/SECENDFᵝ ᵝȂ

FMC_CTL/FMC_SECCTL ENDIE/SECENDIEᵝ 1̆FMC ѿҩҬ Ȃ

ѿ֓ ̔ 

ҩ Ҋ ╠ ѿ Ȃ PG/SECPGᵝ ᵬ╠ ᵝȂ

/Ḡ ҉ ᵬᴪ ̆FMC_STAT/FMC_SECSTAT Ҭ

ERRIE/SECERRIEᵝᴪ ᵝȂ 

̔ Ώ 32ᵝ̆ ֓ Ҍᴪ ῀flash ̆ ғҌᴪ ᴋᵥ Ȃ 

FMC_CTL/FMC_SECCTL ERRIE/SECERRIEᵝ 1̆FMC ѿ

ᵬ Ҭ Ȃ Ҭ Ⱶ Ҭ̆ ᴆ ץ FMC_STAT/FMC_SECSTATҬ

WPERR/SECWPERRᵝ ԅ ȂҊ 2-4. ᵲ ԅҺ Ữ

ᵬ Ȃ 

2-4. ᵬ  

PG/SECPGᵝ

LK /SECLK

ᵝ ҹ0

Ώ ᵬ 

FMC_CTL/FMC_SECC

TL

 BUSY/SECBUSY

ᵝ ҹ0

BUSY/SECBUSY

ᵝ ҹ0
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̔1. PGᵝ ̆ ץ Wi-Fi OTA Ȃ2. ╠Ҍ

ᵬ̆↕ ץ ῤ ҍ ῤ ҍȂ3.ҹԅ ̆ ᵬ

Ҭ Ҋ₃ץ ̔̂1̃32ᵝ ғ Ȃ̂2̃ ҉ Ώ῀̆Ώ ᵬӊ

ᵬȂ̂3̃ң Ώӊ Ҍ 64xThclk̂ hclk 2№ ̃Ȃ 

2.4.7.  

 

Ҋ ̆ Ȃ Ȃ 

2-3.  

  

15̔TZEN 

12̔SRAM1_RST 

[7:0]̔SPC[7:0] 
ЃFMC_OBRЄ 

[15:0]̔USER[15:0] 
ЃFMC_OBUSERЄ 

[25:16]̔SECM0_EPAGE[9:0] 

[15:0]̔SECM0_SPAGE[9:0] 

Ὴ 0

ЃFMC_SECMCFG0Є 

31̔DMP0EN 

[25:16]̔DMP0_EPAGE[9:0] 

Ὴ Ḧ

0ЃFMC_DMP0Є 

[25:16]̔WRP0_EPAGE[9:0] 

[15:0]̔WRP0_SPAGE[9:0] 

 Ḧ / Ḧ

0ЃFMC_OBWRP0Є 

[25:16]̔SECM1_EPAGE[9:0] 

[15:0]̔SECM1_SPAGE[9:0] 

Ὴ 1

ЃFMC_SECMCFG1Є 

31̔DMP1EN 

[25:16]̔DMP1_EPAGE[9:0] 

Ὴ Ḧ 1

ЃFMC_DMP1ЄĿ 

[25:16]̔WRP1_EPAGE[9:0] 

[15:0]̔WRP1_SPAGE[9:0] 

 Ḧ / Ḧ

1ЃFMC_OBWRP1Є 

̔ Ữ ҹFMC ̆ SIP Flash̆↕ Ҭ ̆ Ҭ

ᵬ ᵬȂ Ữ ҹQSPI ̆ SIP Flash̆ EXT Flash̆

↕ Ҭ ̆↕ Ҭ ᵬ ᵬ̂ ᴆ ̃Ȃ 

 

ḱ ̆ ᵬ Ҋ̔ 

Â ḠFMC_CTL/FMC_SECCTL Ҍ ԍ ̕ 

Â FMC_STAT/FMC_SECSTAT BUSY/SECBUSYᵝ ∞ ԍ

Ώ ̆ BUSY/SECBUSYᵝҹ1 ↕̆ ᵬ B̆USY/SECBUSYᵝ

ҹ0̕ 

Â ̆ FMC_CTL Ҭ ᵬᵝ̕ 

Â ̆ ⌠FMC_CTL Ҭ OBWENᵝ 1̕ 

Â ҬΏ῀ ṿ̕ 
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Â FMC_CTL Ҭ OBSTARTᵝ 1̕ 

Â FMC_STAT / FMC_SECSTAT Ҭ BUSY / SECBUSYᵝ ṿ̆

ᵬ ̕ 

Â OBRLDᵝ ꜚѿ ᵝץⱴ ̆ᶏӊ Ȃ 

 

ᶏ ṿ ӊ╠̆ ֓ ↕Ȃ 

1. TZENᵝ 

ԍ Ḡ ̆ TZENᵝ 1̆ᶏ TrustzoneȂ ↕OBERRᵝ ᵝȂ 

ῃḠ ⌠ Ḡ TZENᵝ̆ Trustzonê׆Ḡ ≢1⌠ Ḡ

̆ Ḡ׆ ≢0.5⌠ Ḡ ̃Ȃ ↕OBERRᵝ ᵝȂ 

2. SECMCFGx_SPAGE[6:0] (x=0,1), SECMCFGx_EPAGE[6:0] (x=0,1), DMPx_EPAGE[6:0] 

(x=0,1), DMPxEN (x=0,1)ᵝ  

ֽ DMPx_ACCFĜx = 0,1̃ᵝ ḱ ȂDMPx_ACCFĜx = 0,1̃ᵝ ᵝ ̆

̆ ⌠Ҋѿ ᵝ ḱץ Ȃ DMPx_ACCFĜx = 0,1̃ᵝ 1

̆ ḱ ֓ ̆↕ ḱ ҡ ғ Ȃ 

3. DMPxEN̂ x = 0,1̃ 1 ̆ DMP ̆̂DMPx_EPAGE>SECMx_EPAGẼ̆

↕OBERR ᵝ̆ ḱ ҡ Ȃ 

2.4.8. TrustzoneῃḠ  

↕̆ FMC_OBR Ҭ TZENᵝ 1 ῃ TrustZone ῃ Ȃ

̆↕ EFUSE_TZCTL Ҭ TZENᵝ 1 ῃ TrustZone

ῃ Ȃ 

TrustZone ԍ ꜚ ̂TZEN = 1̃ 4̆ҩ ῃ ӈԅSIP ῃ ̆ 

DMP ӈԅSIP ῃ Ḡ Ȃ TrustZonêTZEN = 0̃ ̆҉

ⱳ Ả ̆ ғ ῃ ҹRAZ / WÎ ҹ /Ώ ̃Ȃ 

̔ QSPI EXT ῃ ̆ TZSPC Ҭ Ȃ 

ԍ ῃ  

TrustZone ῃ ԍ ꜚ ̂TZEN = 1̃ ̆ ץ FMC_SECMCFGx̂ x = 0,1,2,3̃

Ḡ SIP ѿ №ᾧ ῃ Ώ Ȃ 

ԍ ῃ 0/1̔ ̆↕ ӈȂ ↕̆ ῃ ᴆ ӈȂ 

ԍ ῃ 2/3̔ ῃ ᴆ ӈȂ 

̔ FMC_SECMCFGx̂ x=0,1,2,3̃ ӈԅ ѿҩ ῃ ̆ ῃ Ȃ 
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ῃ Ḡ ̂DMP̃ 

ῃDMP ԍ ῃ ῃ ѿ №Ȃ FMC_DMPCTL Ҭ

DMPx_ACCFĜ x = 0,1̃ᵝ 1̆ ץ ῃ Ḡ Ȃ DMPx_ACCFĜ x 

= 0,1̃ᵝ 1 ̆ ῃ Ḡ ҉ ̆Ώ῀ פ Ȃ

DMP Ҭ ᴆף ѿ ̆ ᴋᵥ ѿ ̆ ⌠Ҋѿ

ᵝȂDMPx_ACCFĜx = 0,1̃ᵝ ᵝ Ȃ 

ῃDMP FMC_DMPx(x=0,1)Ҭ DMPx_EPAGE ӈ̆

FMC_SECMCFGx̂ x = 0,1̃ Ҭ SECMx_SPAGE ӈȂ DMPx_ACCFGᵝ ᵝ̆

↕DMPxEN DMPx_EPAGE Ҍ ḱ ̆ ⌠Ҋѿ ᵝȂ ӈԅ ῃ

DMP ̂DMPx_EPAGE> SECMx_EPAGẼ̆↕SECERR ᵝ ᵝ̆ FMC_DMPx

̂x = 0,1̃ ḱ Ȃ 

DMP 0/1̔ ̆↕ ӈȂ ↕̆ ῃ ᴆ ӈȂ 

̔DMPⱳ ֽ FMC Ҭ Ȃ 

2.4.9. ῃḠ  

FMCᶫԅѿҩ ῃḠ ⱳ Ȃ ⱳ ץ Ḡ ᴆ ᴆᾧ

ᵬȂ 

̔FMC QSPI ῃḠ Ȃ 

Ḡ  

̆ FMC_OBR ҬSPC[7:0]ᵝ 0xAĂ ᵝ ̆

ԍ Ḡ Ȃ ̆ EFUSE_FP_CTLҬ FP [7̔0] Ḡ ҹ 0

̆ ᵝ ̆ ԍ Ḡ Ȃ ȁSRAM1 ᴍ ץ ᵬ

Ȃ GSSA Ҋ̆ Ȃ 

Ḡ 0.5ֽ̔̂ TrustZone ̆TZEN = 1̃  

̆ FMC_OBR ҬSPC[7:0]ᵝ 0x55̆ ᵝ ̆

ԍḠ 0.5 Ȃ ̆ EFUSE_FP_CTLҬ FP [7̔0] ῃḠ ҹ

0.5̆ ᵝ ̆ ԍḠ 0.5 Ȃ ץ ῃ ᵬ

Ώ ᵬ̂ ΏḠ Ȃ̃ ῃ Ȃׅ ץ ῃ

Ȃ GSSA Ҋ̆ Ȃ 

Ḡ 1 

̆TZEN = 0̆ FMC_OBR ҬSPC[7:0]ᵝ 0xAAᴋ

ṿ ̆ ᵝ ̆ ԍḠ 1 ȂTZEN = 1 ̆ SPC 0xAA

0x55ᴋ ṿ ̆ ᵝ ̆ ԍḠ 1 Ȃ ̆

EFUSE_FP_CTLҬ FP [7̔0] ῃḠ ҹlevel 1̆ ᵝ ̆ ԍḠ

1 Ȃ 
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Ҍ Trustzone ꜚ̆ ꜚflash׆̂ Ҭ̃ ף ץ ᵬ̂ ̆

̃ Һ Ữ ̆SRAM1 ᴍ Ȃ 

TrustZone ̂TZEN = 1̃̔ 

CPUԍ ῃ ̆ ץ ῃ Ȃ ⌠῀᷅ ̆ Һ Ữ ̆ ᴍ

SRAM1ῃҌ Ȃ ᴍ SRAM1 Ώ ᴪ֟

Ҭ Ȃ ῃḠ ≢ ҹ1 ғ ⌠ ̆ ⌠῀᷅Ȃ

GSSA׆ ꜚ ̆ Ȃ TrustZonĕ Ῥ׆SRAMꜚȂ 

TrustZone ̂TZEN = 0̃̔ 

Ҋ ꜚRAM׆ ꜚbootloader׆ ף ̆ Һ Ữ ̆ ᴍ

SRAM1ῃҌ Ȃ ֓ ꜚ Ҋ̆ ⌠῀᷅̆ ғ SRAM Ώ

ᴪ֟ Ҭ Ȃ 

2-4. TrustZonĕ FlashҌ ῃḠ ≢Ҋ Trustzoneῃ

̂TZEN = 1̃ 

   Ώ  

Ḡ ̆Ḡ

0.5

Ḡ 1(1) 

ῃ   
ҹ0̆֟ flash

Ԋᴆ 

SECWPERR ᵝ̆֟

flash Ԋᴆ 

DMP

(DMPxEN=1ғ

DMPx_ACCFG= 1) 

ҹ0 Ώ ̆SECWPERR ᵝ 

ῃ  OK 

ΏḠ ̔OK 

ΏḠ ̔Ώ ̆SECWPERR

ᵝ 

Ḡ 1(2) ῃ ῃ   Ώ ̆SECWPERR ᵝ 

2-5. TrustZonĕ FlashҌ ῃḠ ≢Ҋ Trustzoneῃ

̂TZEN = 1̃ 

   Ώ  

Ḡ ̆Ḡ

0.5

Ḡ 1 (1) 

ῃ  OK 
ΏḠ ̔ 

OK 

ΏḠ ̔Ώ

̆WPERR

ᵝ 

DMP

(DMPxEN=1ғ

DMPx_ACCFG= 

1) 

 
ҹ0̆֟ flash

Ԋᴆ 

Ώ ̆ WPERR ᵝflash

֟ flash Ԋᴆ 
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   Ώ  

ῃ  

Ḡ 1 (2) ῃ ῃ   

Ώ ̆

SECWPERR

ᵝ 

̔̂1̃ ׆ flashꜚ̆ғ Ȃ̂ 2̃ ⌠ Ȃ 

2-6. TrustZonĕFlashҌ ῃḠ ≢Ҋ ̂TZEN = 0̃ 

   Ώ  

Ḡ ̆Ḡ 0.5 Ḡ

1(1) 
OK 

ΏḠ ̔ OK 

ΏḠ ̔Ώ ̆WPERR

ᵝ 

Ḡ 1 (2)  

Ώ ̆

WPERR

ᵝ 

̔̂1̃ ׆ flashꜚ̆ Ȃ̂ 2̃ ⌠ Ȃ 

2-7. TrustZonĕFlashῃ ῃḠ Ҍ ≢Ҋ̂TZEN = 1̃ 

 

Ḡ ̆Ḡ 0.5 Ḡ 1 (1) Ḡ 1 (2) 

ῃ  

Secure flash 

ῃ ῃ

 
ῃ ῃ  

DMP

(DMPxEN=1ғ

DMPx_ACCFG= 

1) 

ῒ(3)ז 

ῃ

 

ῃ

 

Ώ ̆

SECWPERR

ᵝ̆

flash

 

Ώ ̆

SECWPERR

ᵝ 

ΏḠ ̔

OK 

ΏḠ ̔Ώ

̆

SECWPERR

ᵝ 

Ώ ̆

SECWPERR

ᵝ̆flash

 

Ώ ̆

SECWPERR

ᵝ 
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Ḡ ̆Ḡ 0.5 Ḡ 1 (1) Ḡ 1 (2) 

ῃ  

Secure flash 

ῃ ῃ

 
ῃ ῃ  

DMP

(DMPxEN=1ғ

DMPx_ACCFG= 

1) 

ῒ(3)ז 

ῃ

 

ῃ

 

ΏḠ ̔

OK 

ΏḠ ̔Ώ

̆

WPERR

ᵝ 

ҹ0̆֟ flash Ԋᴆ 

Ώ ̆WPERR ᵝ̆flash  

Ώ ̆WPERR

ᵝ 

̔̂1̃ ׆ flashꜚ̆ Ȃ̂ 2̃ ⌠ Ȃ̂ 3̃ ῒז ҍ DMP

Ḡ ῃ Ҍ ῒז ῃ Ȃᶛ ̔ ῃḠ ̆ ԅDMP ̆

DMPx_ACCFG = 0Ȃ 

QSPI Ҋ̆ ῃ ̆ ̆פ

̆ ғ 0 ̆ Ҍ ↕̆פ 0 Ȃ 

TZEN=1 ῃḠ ḱ  

FMC_OBR ҬSPC[7:0]ᵝ ṿ ҹ 0xAA0x55ᴋ ṿ̆ ץ ῃḠ

0׆ץ 0.5 1 Ȃ 

SPC[7:0]ҹ0xAĂ ῃḠ ׆ 0.5 1 0 ̆ Һ

Ữ ῃ Ȃ SRAMӞ Ȃ 

SPC[7:0]ҹ0x55̆ ῃḠ 1׆ 0.5̆ Һ Ữ

№ Ȃֽ ԍ ῃ ῃ Ȃ SRAMӞ Ȃ 

̔ ҉̆ ῃḠ ץ ḱ Ȃ 

2.4.10. / Ḡ  

FMC / Ḡ ⱳ ץ ᵬȂ FMC Ḡ

ᵬ ̆ ᵬ ғFMC_STAT/FMC_SECSTAT ERRIE/SECERRIEᵝ

1 Ȃ ERRIE/SECERRIE ᵝ 1 ғ FMC_CTL/FMC_SECCTL

ERRIE/SECERRIEᵝӞ 1 ᶏ Ҭ F̆MC ᵬ₮ Ҭ ̆ CPU

Ȃ EFUSEҬ ԅΏḠ ̆↕╠32KBҹΏḠ ̆ ᵝᶏӊ Ȃ

̆ FMC_OBRҬ ӈ ΏḠ Ӟ ΏḠ ̆ ᵝᶏӊ Ȃ 

̔ ⱳ ֽ FMC Ҭ Ȃ 
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2.4.11. FlashḠ  

FMC_PRIV_CFG Ҭ FMC_PRIVᵝ‗ ԅFMC ᾛ ΏȂ

FMC_PRIVᵝҹ0̆ FMC ΏȂ FMC_PRIVᵝҹ1̆

FMC ֽ ΏȂ ҹ ҹ0/Ώ Ȃ 

2.4.12. FlashҬ  

ῒҬ ῃҬ ῃҬ Ȃ 

ῃҬ ̔ ῃ ᵬ / ῃ ᵬ Ȃ 

ῃҬ ̔ ῃ ᵬ / ῃ ᵬ Ȃ 

2-8. FlashҬ ̂ ῃ ̃ 

Ҭ Ԋᴆ   Ҭ ᶏ ᵝ 

ENDF ᵬ  FMC_STAT ᵝ

Ώ 1 

ENDIE 

WPERR Ḡ ҉ / ᵬ ERRIE 

2-9. FlashҬ ̂ ῃ ̃ 

Ҭ Ԋᴆ   Ҭ ᶏ ᵝ 

SECENDF ᵬ  

FMC_SECSTAT

ᵝΏ 1 

SECENDIE 

SECWPERR Ḡ ҉ / ᵬ 

SECERRIE 
SECERR 

ӈԅѿҩ DMP

̂DMPx_EPAGE>SECMx_EPAG

Ẽ 
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2.5. FMC  

FMC ῃ ̔0x5002 2000 

FMC ῃ ̔0x4002 2000 

2.5.1. ̂FMC_KEỸ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

ῃ Ȃ FMC_PRIV = 1 ̆ Ȃ 

̂32β̃ Ȃ 

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

KEY[31:16] 

w 

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

KEY[15:0] 

w 

 

ᵝ/ᵝ    

31:0 KEY[31:0] FMC_CTL  

֓ᵝֽ ᴆΏȂ 

Ώ ṿ⌠KEY[31:0] ץ  FMC_CTL Ȃ 

2.5.2. ᵬ ̂FMC_OBKEỸ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

ῃ Ȃ FMC_PRIV = 1 ̆ Ȃ 

̂32β̃ Ȃ 

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

OBKEY[31:16] 

w 

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

OBKEY[15:0] 

w 

 

ᵝ/ᵝ    

31:0 OBKEY [31:0] ֓ᵝֽ ᴆΏ 

Ώ ṿ⌠OBKEY[31:0] FMC_CTL OBWENᵝȂ 
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2.5.3. ̂FMC_STAT̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

ῃ Ȃ FMC_PRIV = 1 ̆ 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  ENDF WPERR OBERR Ḡ  BUSY 

 rc_w1 rc_w1 rc_w1  r 

 

ᵝ/ᵝ    

31:6 Ḡ  Ḡ ᵝṿ 

5 ENDF ᵬ ᵝ 

ᵬ ⱳ ̆ ᵝ ᴆ 1Ȃ ᴆΏ1 0Ȃ 

4 WPERR / Ḡ ᵝ 

Ḡ ҉ / ᵬ ̆ ᵝ ᴆ 1Ȃ ᴆΏ 1 0Ȃ 

3 OBERR ᵝ̂ ̃ 

Ҍ Ḡ 0Ҋ̆ TZEN Ҍ ῃḠ ⌠ Ḡ TZEN

ᵝ DMPxEN ̂ x = 0,1 ̃ 1 ̆ DMP ̆

̂DMPx_EPAGE>SECMx_EPAGẼ̆ ᵝ ᴪ ᴆ 1Ȃ ᴆΏ 1 0Ȃ 

2:1 Ḡ  Ḡ ᵝṿ 

0 BUSY  

ᵬ ̆ ᵝ 1Ȃ ᵬ ₮ ̆ ᵝ 0Ȃ 

2.5.4. └ ̂FMC_CTL̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0080 

ῃ Ȃ FMC_PRIV = 1 ̆ Ȃֽ FMC_CTLҬ BUSYᵝ

FMC_SECCTLҬ SECBUSYᵝ ᵝ ̆ Ώ῀ Ȃ ↕̆Ώ Ả ̆ ⌠

FMC_CTLҬ BUSYᵝ FMC_SECCTLҬ SECBUSYᵝ ᵝҹ Ȃ 

̂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 

OBRLD 

OBSTAR

T 

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

rw rw  rw  rw rw  rs rs  rw rw rw 

 

ᵝ/β    

31:13 Ḡ  Ḡ ᵝṿ 

15 OBRLD ⱴ ᵝ 

ᴆ 1 

0̔ ᵬ  

1̔ └ ⱴ Ȃ 

14 OBSTART ḱ ᵝ 

ᴆ 1 

0̔ ᵬ  

1̔ ѿ ᵬȂֽ OBWENᵝ 1 Ώ῀Ȃ ᵝֽ ᴆ ̆

FMC_STATҬ BUSYᵝ Ȃ 

13 Ḡ  Ḡ ᵝṿ 

12 ENDIE ᵬ Ҭ ᶏ ᵝ 

ᴆ 1 0 

0̔ ᴆҬ ֟  

1̔ᶏ ᵬ Ҭ  

11 Ḡ  Ḡ ᵝṿ 

10 ERRIE ₮ Ҭ ᶏ ᵝ 

ᴆ 1 0 

0̔ ᴆҬ ֟ .  

1̔ᶏ ₮ Ҭ  

9 OBWEN FMC_OBR / FMC_OBUSER / FMC_SECMCFGx̂x=0,1,2,3̃/ FMC_NODECx

̂x=0,1,2,3̃/ FMC_OFRG / FMC_OFVR / FMC_DMPx̂x=0,1̃/ FMC_OBWRP 

x̂ x=0,1̃Ώᶏ ᵝ 

↓Ώ῀ FMC_OBKEY ̆ ᵝ ᴆ 1Ȃ ᵝ ץ ᴆ 0Ȃ 

8 Ḡ  Ḡ ᵝṿ 

7 LK FMC_CTL ᵝ 

↓Ώ῀ FMC_KEY ̆ ᵝ ᴆ 0Ȃ ᵝ ץ ᴆ 1Ȃ 

6 START FMC  ᵝפ

ᴆ 1 ץ ⌠פ FMCȂ BUSYᵝ 0 ̆ ᵝ ᴆ 0Ȃ 

5:3 Ḡ  Ḡ ᵝṿ 

2 MER Һ Ữ  ᵝפ

ᴆ 1 0 
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0̔ ᵬ  

1̔Һ Ữ  פ

1 PER Һ Ữ  ᵝפ

ᴆ 1 0 

0̔ ᵬ  

1̔Һ Ữ  פ

0 PG Һ Ữ  ᵝפ

ᴆ 1 0 

0̔ ᵬ  

1̔Һ Ữ  פ

̔ ᵬ ̆ ԍ ᵝ Ȃ 

2.5.5. ̂FMC_ADDR̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

ῃ Ȃ FMC_PRIV = 1 ̆ Ȃ 

̂32β̃ Ȃ 

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

ADDR[31:16] 

W 

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

ADDR[15:0] 

W 

 

ᵝ/β    

31:0 ADDR[31:0]  

ᵝ ᴆ Ȃ 

ADDRᵝ / פ  

2.5.6. ̂FMC_OBSTAT̃ 

Ẓ ̔0x1C 

ᵝṿ̔0x0XXX XXXX 

ῃ Ȃ FMC_PRIV = 1 ̆ Ȃ 

̂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  FMCOB NQSPI 

TZEN_ST

AT 

WP SPC SPC_P5 

 r r r r r r 

 

ᵝ/β    

31:6 Ḡ  Ḡ ᵝṿ 

5 FMCOB  

0̔  

1̔  

4 NQSPI Ữ FMC QSPI   

0̔QSPI ̆EXT  

1̔FMC ̆SIP  

3 TZEN_STAT Trust zone  

0̔Trust zone ᶏ  

1̔Trust zone ᶏ  

2 WP / Ḡ  

0̔ / Ḡ  

1̔ / Ḡ  

̔ ᵝֽ Efuse / Ḡ ̆ OB_WRPx̂ x=0,1̃

/ Ḡ ̆ ᵝҌᴪ ᵝȂ 

1 SPC ῃḠ 1 ᵝ 

0̔ ῃḠ 1  

1̔ ῃḠ 1  

0 SPC_P5 ῃḠ 0.5 ᵝ 

0̔ ῃḠ 0.5  

1̔ ῃḠ 0.5  

2.5.7. ῃ ̂FMC_SECKEỸ 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0000 

ῃ Ȃ ῃ ῒ ΏȂ ῃ /Ώ RAZ / WIȂ 

FMC_PRIV = 1 ̆ Ȃ 

̂32β̃ Ȃ 

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

SECKEY[31:16] 

w 

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

w 

 

ᵝ/ᵝ    

31:0 SECKEY[31:0] FMC_SECCTL  

֓ᵝֽ ᴆΏȂ 

Ώ ṿ⌠SECKEY[31:0] ץ  FMC_SECCTL Ȃ 

2.5.8. ῃ ̂FMC_SECSTAT̃ 

Ẓ ̔0x2C 

ᵝṿ̔0x0000 0000 

ῃ Ȃ ῃ ῒ ΏȂ ῃ /Ώ RAZ / WIȂ

FMC_PRIV = 1 ̆ Ȃ 

̂32β̃ Ȃ 

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

Ḡ  

 r 

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

Ḡ  

SECEND

F 

SECWPE

RR 

SECERR  Ḡ  

SECBUS

Y 

 rc_w1 rc_w1 rc_w1  rc_w1 

 

ᵝ/ᵝ    

31:6 Ḡ  Ḡ ᵝṿ 

5 SECENDF ᵬ ᵝ 

ᵬ ⱳ ̆ ᵝ ᴆ 1Ȃ ᴆΏ1 0Ȃ 

4 SECWPERR / Ḡ ᵝ 

Ḡ ҉ / ᵬ ̆ ᵝ ᴆ 1Ȃ ᴆΏ 1 0Ȃ 

3 SECERR ῃ ᵝ̂ ̃ 

ӈԅ ῃ DMP ̂DMPx_EPAGE> SECMx_EPAGẼ̆↕ ᵝ ᴆ

1Ȃ FMC_DMPx (x=0,1) ḱ Ȃ ᴆΏ 1 0Ȃ 

2:1 Ḡ  Ḡ ᵝṿ 

0 SECBUSY  

ᵬ ̆ ᵝ 1Ȃ ᵬ ₮ ̆ ᵝ 0Ȃ 

2.5.9. ῃ └ ̂FMC_SECCTL̃ 

Ẓ ̔0x30 

ᵝṿ̔0x0000 0080 
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ῃ Ȃ ῃ ῒ ΏȂ ῃ /Ώ RAZ / WIȂ

FMC_PRIV = 1 ̆ Ȃֽ FMC_CTLҬ BUSYᵝ FMC_SECCTLҬ

SECBUSYᵝ ᵝ ̆ Ώ῀ Ȃ ↕̆Ώ Ả ̆ ⌠FMC_CTLҬ BUSYᵝ

FMC_SECCTLҬ SECBUSYᵝ ᵝҹ 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  

SECENDI

E 

Ḡ  

SECERRI

E 

Ḡ  SECLK 

SECSTA

RT 

Ḡ  SECMER SECPER SECPG 

 rw  rw  rs rs  rw rw rw 

 

ᵝ/β    

31:13 Ḡ  Ḡ ᵝṿ 

12 SECENDIE ᵬ Ҭ ᶏ ᵝ 

ᴆ 1 0 

0̔ ᴆҬ ֟  

1̔ᶏ ᵬ Ҭ  

11 Ḡ  Ḡ ᵝṿ 

10 SECERRIE ₮ Ҭ ᶏ ᵝ 

ᴆ 1 0 

0̔ ᴆҬ ֟ .  

1̔ᶏ ₮ Ҭ  

9:8 Ḡ  Ḡ ᵝṿ 

7 SECLK FMC_SECCTL ᵝ 

↓Ώ῀ FMC_SECKEY ̆ ᵝ ᴆ 0Ȃ ᵝ ץ ᴆ 1Ȃ 

6 SECSTART FMC  ᵝפ

ᴆ 1 ץ ⌠פ FMCȂ SECBUSYᵝ 0 ̆ ᵝ ᴆ 0Ȃ 

5:3 Ḡ  Ḡ ᵝṿ 

2 SECMER Һ Ữ  ᵝפ

ᴆ 1 0 

0̔ ᵬ  

1̔Һ Ữ  פ

1 SECPER Һ Ữ  ᵝפ

ᴆ 1 0 

0̔ ᵬ  

1̔Һ Ữ  פ
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0 SECPG Һ Ữ  ᵝפ

ᴆ 1 0 

0̔ ᵬ  

1̔Һ Ữ  פ

̔ ᵬ ̆ ԍ ᵝ Ȃ 

2.5.10. ῃ ̂FMC_SECADDR̃ 

Ẓ ̔0x34 

ᵝṿ̔0x0000 0000 

ῃ Ȃ ῃ ῒ ΏȂ ῃ /Ώ RAZ / WIȂ

FMC_PRIV = 1 ̆ Ȃ 

̂32β̃ Ȃ 

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

SECADDR[31:16] 

W 

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

SECADDR[15:0] 

W 

 

ᵝ/β    

31:0 SECADDR[31:0]  

ᵝ ᴆ Ȃ 

SECADDRᵝ / פ  

2.5.11. ̂FMC_OBR̃ 

Ẓ ̔0x40 

ᵝṿ̔0xXXXX XXXX̂ OBRLDᵝ ᵝ ᵝ ̆ ׆ Ҭ ṿⱴ ⌠ 0

31ᵝȂῒҬSRAM1_RSTᵝ ⱴ ᴆ ҉ ᵝȂ̃ 

ֽ OBWENᵝ 1 ̆ Ώ῀ Ȃ ῃ Ȃ ץ ῃ ῃ

ῒ ΏȂ FMC_PRIV = 1 ̆ 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 

TZEN Ḡ  

SRAM1_

RST 

Ḡ  SPC[7:0] 

rw  rw  rw 
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ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15 TZEN Trust zoneᶏ ᵝ 

0̔ Trust zonĕ ᵝ Ȃ 

1̔ᶏ Trust zonĕ ᵝ Ȃ 

̔ ̆ ᶏ Trust zoneץ ᵝ ҹ‰̆ EFUSE_TZCTLץ↕

Ҭ ҹ‰Ȃ 

14:13 Ḡ  Ḡ ᵝṿ 

12 SRAM1_RST SRAM1 ᵝᶏ ᵝ 

0̔ ᵬ  

1̔ ꜚ SRAM1 ̆ ᵝ Ȃ 

11:8 Ḡ  Ḡ ᵝṿ 

7:0 SPC[7:0] ῃḠ ṿ̆ ᵝ Ȃ 

̔ ̆ ῃḠ ץ ᵝ ҹ‰̆ ץ↕ EFUSE_FP_CTL

Ҭ ҹ‰Ȃ 

2.5.12. ̂FMC_OBUSER̃ 

Ẓ ̔0x44 

ᵝṿ̔0xXXXX XXXX̂ OBRLDᵝ ᵝ ᵝ ̆ ׆ Ҭ ṿⱴ ⌠ 0

31ᵝȂ̃ 

ֽ OBWENᵝ 1 ̆ Ώ῀ Ȃ ῃ Ȃ ץ ῃ ῃ

ῒ ΏȂ FMC_PRIV = 1 ̆ 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 

USER[15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 USER[15:0] USERṿ 

̔ ̆USERץ ᵝ ҹ‰̆ ץ↕ EFUSE_USER_CTL

Ҭ ҹ‰Ȃ 
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2.5.13. ῃ 0̂ FMC_SECMCFG0̃  

Ẓ ̔0x48 

ᵝṿ̔0x03FF 0000 / 0xXXXX XXXX̂ ̆ OBRLDᵝ ᵝ ᵝ ̆

׆ Ҭ ṿⱴ ⌠ 0 31ᵝȂ ̆ ᵝṿḠ 0x03FF 0000Ȃ̃ 

ֽ OBWENᵝ 1 ̆ Ώ῀ Ȃ TZEN = 1 ̆ ῃ ̆

ῃ ῒ ΏȂ ̆ TZEN = 0 ̆Ӟ ץ ̆ᵖ TZEN 1 Ȃ

ῃ /Ώ RAZ / WIȂ FMC_PRIV = 1 ̆ Ȃ 

̂32ᵝ̃ Ȃ 

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

Ḡ  SECM0_EPAGE[9:0] 

 rw 

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

Ḡ  SECM0_SPAGE[9:0] 

 rw 

 

ᵝ/ᵝ    

31:26 Ḡ  Ḡ ᵝṿ 

25:16 SECM0_EPAGE[9:0] ῃ 0  

DMP0_ACCFGᵝ 1̆ ᵝ Ҍ Ȃ 

SECM0_EPAGE < DMP0_EPAGĔSECERRᵝ ᵝ Ώ ᵬȂ 

15:10 Ḡ  Ḡ ᵝṿ 

9:0 SECM0_SPAGE[9:0] ῃ 0  

DMP0_ACCFGᵝ 1̆ ᵝ Ҍ Ȃ  

2.5.14. ῃ Ḡ 0̂ FMC_DMP0̃  

Ẓ ̔0x4C 

ᵝṿ̔0x0000 0000 

ֽ OBWENᵝ 1 ̆ Ώ῀ Ȃ TZEN = 1 ̆ ῃ ̆

ῃ ῒ ΏȂ ῃ /Ώ RAZ / WIȂ FMC_PRIV = 1 ̆ Ȃ 

̂32ᵝ̃ Ȃ 

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

DMP0EN Ḡ  DMP0_EPAGE[9:0] 

rw  rw 

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

Ḡ  
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ᵝ/ᵝ    

31 DMP0EN DMP 0ᶏ  

0̔DMP 0  

1̔DMP 0ᶏ  

30:26 Ḡ  Ḡ ᵝṿ 

25:16 DMP0_EPAGE[9:0] DMP 0  

15:0 Ḡ  Ḡ ᵝṿ 

2.5.15. ΏḠ / Ḡ 0̂ FMC_OBWRP0̃ 

Ẓ ̔0x50 

ᵝṿ̔0xXXXX XXXX̂ OBRLDᵝ ᵝ ᵝ ̆ ׆ Ҭ ṿⱴ ⌠ 0

31ᵝȂ̃ 

ֽ OBWENᵝ 1 ̆ Ώ῀ Ȃ ῃ Ȃ ץ ῃ ῃ

ῒ ΏȂ FMC_PRIV = 1 ̆ Ȃ 

̂32β̃ 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 ᵝṿ 

25:16 WRP0_EPAGE[9:0] ΏḠ / Ḡ 0  

15:10 Ḡ  Ḡ ᵝṿ 

9:0 WRP0_SPAGE[9:0] ΏḠ / Ḡ 0  

2.5.16. ῃ 1̂ FMC_SECMCFG1̃ 

Ẓ ̔0x54 

ᵝṿ̔0x0000 03FF / 0xXXXX XXXX̂ ̆ OBRLDᵝ ᵝ ᵝ ̆

׆ Ҭ ṿⱴ ⌠ 0 31ᵝȂ ̆ ᵝṿḠ 0x0000 03FFȂ̃ 

ֽ OBWENᵝ 1 ̆ Ώ῀ Ȃ ῃ ̆ ῃ ῒ

ΏȂ ῃ /Ώ RAZ / WIȂ FMC_PRIV = 1 ̆ Ȃ 

̂32ᵝ̃ Ȃ 



                                                                    GD32W51x Ύ 

86 
 

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

Ḡ  SECM1_EPAGE[9:0] 

 rw 

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

Ḡ  SECM1_SPAGE[9:0] 

 rw 

 

ᵝ/ᵝ    

31:26 Ḡ  Ḡ ᵝṿ 

25:16 SECM1_EPAGE[9:0] ῃ 1  

DMP1_ACCFGᵝ 1̆ ᵝ Ҍ Ȃ 

SECM1_EPAGE < DMP1_EPAGĔSECERRᵝ ᵝ Ώ ᵬȂ 

15:10 Ḡ  Ḡ ᵝṿ 

9:0 SECM1_SPAGE[9:0] ῃ 1  

DMP1_ACCFGᵝ 1̆ ᵝ Ҍ Ȃ 

2.5.17. ῃ Ḡ 1̂ FMC_DMP1̃  

Ẓ ̔0x58 

ᵝṿ̔0x0000 0000 

ֽ OBWENᵝ 1 ̆ Ώ῀ Ȃ TZEN = 1 ̆ ῃ ̆

ῃ ῒ ΏȂ ῃ /Ώ RAZ / WIȂ FMC_PRIV = 1 ̆ Ȃ 

̂32ᵝ̃ Ȃ 

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

DMP1EN Ḡ  DMP1_EPAGE[9:0] 

rw  rw 

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

Ḡ  

 

 

ᵝ/ᵝ    

31 DMP1EN DMP 1ᶏ  

0̔DMP 1  

1̔DMP 1ᶏ  

30:26 Ḡ  Ḡ ᵝṿ 

25:16 DMP1_EPAGE[9:0] DMP 1  

15:0 Ḡ  Ḡ ᵝṿ 
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2.5.18. ΏḠ / Ḡ 1̂ FMC_OBWRP1̃ 

Ẓ ̔0x5C 

ᵝṿ̔0xXXXX XXXX̂ OBRLDᵝ ᵝ ᵝ ̆ ׆ Ҭ ṿⱴ ⌠ 0

31ᵝȂ̃ 

ֽ OBWENᵝ 1 ̆ Ώ῀ Ȃ ῃ Ȃ ץ ῃ ῃ

ῒ ΏȂ FMC_PRIV = 1 ̆ Ȃ 

̂32β̃ 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 ᵝṿ 

25:16 WRP1_EPAGE[9:0] ΏḠ / Ḡ 1  

15:10 Ḡ  Ḡ ᵝṿ 

9:0 WRP1_SPAGE[9:0] ΏḠ / Ḡ 1  

2.5.19. ῃ 2̂ FMC_SECMCFG2̃  

Ẓ ̔0x60 

ᵝṿ̔0x0000 03FF 

ֽ OBWENᵝ 1 ̆ Ώ῀ Ȃ ῃ Ȃ ῃ ῒ

ΏȂ ῃ /Ώ RAZ / WIȂ FMC_PRIV = 1 ̆ Ȃ 

̂32ᵝ̃ Ȃ 

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

Ḡ  SECM2_EPAGE[9:0] 

 rw 

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

Ḡ  SECM2_SPAGE[9:0] 

 rw 

 

ᵝ/ᵝ    

31:26 Ḡ  Ḡ ᵝṿ 

25:16 SECM2_EPAGE[9:0] ῃ 2  
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15:10 Ḡ  Ḡ ᵝṿ 

9:0 SECM2_SPAGE[9:0] ῃ 2  

2.5.20. ῃ 3̂ FMC_SECMCFG3̃  

Ẓ ̔0x64 

ᵝṿ̔0x0000 03FF 

ֽ OBWENᵝ 1 ̆ Ώ῀ Ȃ ῃ Ȃ ῃ ῒ

ΏȂ ῃ /Ώ RAZ / WIȂ FMC_PRIV = 1 ̆ Ȃ 

̂32ᵝ̃ Ȃ 

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

Ḡ  SECM3_EPAGE[9:0] 

 rw 

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

Ḡ  SECM3_SPAGE[9:0] 

 rw 

 

ᵝ/ᵝ    

31:26 Ḡ  Ḡ ᵝṿ 

25:16 SECM3_EPAGE[9:0] ῃ 3  

15:10 Ḡ  Ḡ ᵝṿ 

9:0 SECM3_SPAGE[9:0] ῃ 3  

2.5.21. NO-RTDEC x̂ FMC_NODECx, x=0,1,2,3̃ 

Ẓ ̔0x70 + 0x4 * x (x = 0 to 3) 

ᵝṿ̔0x0000 03FF 

ֽ OBWENᵝ 1 ̆ Ώ῀ Ȃ TZEN = 1 ̆ ῃ ̆

ῃ ῒ ΏȂ ῃ /Ώ RAZ / WIȂ FMC_PRIV = 1 ̆ Ȃ

ֽ ῃ Ҭ ӈ̆ ᶫ ῃ Ҭᶏ Ȃ ῃ ӈȂ 

̂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 
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ᵝ/ᵝ    

31:26 Ḡ  Ḡ ᵝṿ 

25:16 NODECx_EPAGE[9:

0] 

NO-RTDEC x ̂x=0,1,2,3̃ 

15:10 Ḡ  Ḡ ᵝṿ 

9:0 NODECx_SPAGE[9:

0] 

NO-RTDEC x ̂x=0,1,2,3̃ 

2.5.22. Ẓ ̂FMC_OFRG̃ 

Ẓ ̔0x80 

ᵝṿ̔0x0000 1FFF 

ֽ OBWENᵝ 1 ̆ Ώ῀ Ȃ TZEN = 1 ̆ ῃ ̆

ῃ ῒ ΏȂ ῃ /Ώ RAZ / WIȂ FMC_PRIV = 1 ̆ 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 ᵝṿ 

28:16 OF_EPAGE[12:0] ⱴẒ  

15:13 Ḡ  Ḡ ᵝṿ 

12:0 OF_SPAGE[12:0] ⱴẒ  

2.5.23. Ẓ ṿ ̂FMC_OFVR̃ 

Ẓ ̔0x84 

ᵝṿ̔0x0000 0000 

ֽ OBWENᵝ 1 ̆ Ώ῀ Ȃ TZEN = 1 ̆ ῃ ̆

ῃ ῒ ΏȂ ῃ /Ώ RAZ / WIȂ FMC_PRIV = 1 ̆ Ȃ 

̂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  OF_VALUE[12:0] 

 rw 

 

ᵝ/ᵝ    

31:13 Ḡ  Ḡ ᵝṿ 

12:0 OF_VALUE[12:0] Ẓ ṿ 

2.5.24. ῃ Ḡ └ ̂FMC_DMPCTL̃ 

Ẓ ̔0x8C 

ᵝṿ̔0x0000 0000 

ֽ OBWENᵝ 1 ̆ Ώ῀ Ȃ ῃ Ȃ ῃ ῒ

ΏȂ ῃ /Ώ RAZ / WIȂ FMC_PRIV = 1 ̆ 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  

DMP1_A

CCFG 

DMP0_A

CCFG 

 rw rw 

 

ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿ 

1 DMP1_ACCFG DMP 1  

ᵝ ֽ̆ ᵝ ᵝȂ 

0̔ᾛ DMP 1 

1̔ DMP 1̆ ғ ḱ DMPxEN / DMPx_EPAGÊx=0,1̃Ȃ 

0 DMP0_ACCFG DMP 0  

ᵝ ֽ̆ ᵝ ᵝȂ 

0̔ᾛ DMP 0 

1̔ DMP 0̆ ғ ḱ DMPxEN / DMPx_EPAGÊx=0,1̃Ȃ 

2.5.25. ̂FMC_PRIVCFG̃ 

Ẓ ̔0x90 

ᵝṿ̔0x0000 0000 

Ȃ ῃ ̂TZEN = 1̃ ̆ ץ ῃ

ῃ Ȃ ῃ ̆ ΐ ΏḠ ץ ῃ Ώ Ȃ
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ῃ Ώ ̆ ᴪ֟ ԊᴆȂ 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  

FMC_PRI

V 

 rw 

 

ᵝ/ᵝ    

31:1 Ḡ  Ḡ ᵝṿ 

0 FMC_PRIV ̆ ῃ ῃ ᵝȂ ᵝ ̆ Ȃ 

0̔ ΏȂ 

1̔ Ώ Ȃ 

Ҍ ῃ̂ ӈԅ ῃ ̃̆↕ ץ ῃ ῃ Ώ῀

FMC_PRIVᵝȂ ῃ ↕̆ ῃ Ώ῀ FMC_PRIVᵝ  ̔

͠ ῃ Ώ ̆ ԊᴆȂ 

͠ FMC_PRIVᵝ҉ ῃ Ώ Ȃ 

2.5.26. ֟ ID ̂FMC_PID̃ 

Ẓ ̔0x100 

ᵝṿ̔0xXXXX XXXX 

̂32β̃ Ȃ 

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

PID[31:16] 

r 

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

PID[15:0] 

r 

 

ᵝ/β    

31:0 PID[31:0] ֟ Ḡ ID  

ҹ  

҉ ֓ᵝ Ҍᴪ ̆ ֟ Ҭ ѿ Ȃ 
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3. Ҝ̂EFUSẼ 

 ׃ .3.1

Ҝ̂ EFUSE ᵬ̃ҹѿ Ữ ᾝ Ữԅѿ֓ ȂῒҬ ѿҩ ᵝ

ᾛ ׆ 0 Ώҹ 1Ȃ 

3.2. Һ  

Â Ҝ Ữ ᾝ ҹ256*8  

Â ҜҬ ᵝҌ  

Â Ҝῤ  

3.3.  

Ҝ └ ԅ Ҝ Ώ ᵬ ̆ῒҬ Ҝ Ữ ᾝ῍ 2K Ȃ 

3-1 Ҝ └  

EFUSE

┼

EFUSE

Ỵ ᾣ
(2K bits)

FMC

  ᵲ

ᵲ

EFUSE

QSPI

AHB

 

3.4. ⱳ  

3.4.1. Ҝ  

2K Ҝ Ữ ᾝ⅞№ҹ256ҩ ̆ ѿҩ ѿҩ 8β ̆ Ҝ

Ҋ 3-1 Ҝ Ȃ 
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3-1 Ҝ  

[7:0] Ҝ  

0000_0000 EFUSE[0] 

0000_0001 EFUSE[1] 

0000_0010 EFUSE[2] 

. 

. 

. 

. 

. 

. 

1111_1111 EFUSE[255] 

3.4.2. Ҝῤ  ׃

Ҝ Ữ ᾝҬ Ữԅ 18ҩ ̆Ҍ ΐ Ҍ ᵝ Ȃ 

3-2 ԅ ҜҬ Ữ Ȃ 

3-2  

 ᵝ /

  

ΏḠ

 

Ḡ    

Efuse └

 

1B 8'd0 ᵣ

Ώ

῀̆ᵖ

ҩ ᵝ

Ҍ  

ᵝ

₮ Ḡ

Ҍ ̆

 

MCU ꜚ ῏ └  

ῤ └

̂EFUSE_CTL ӈ 

Trustzone

└  

1B 8'd1 ᵣ

Ώ

῀̆ᵖ

ҩ ᵝ

Ҍ  

ᵝ

₮ Ḡ

Ҍ ̆

 

Trustzonᶏ ῏  

ῤ Trustzone└

̂EFUSE_TZCTL ӈ 

ỮḠ  1B 8'd2 ᵣ

Ώ

῀̆ᵖ

ҩ ᵝ

Ҍ  

ᵝ

₮ Ḡ

Ҍ ̆

 

ῃḠ  

ῤ ῃḠ └

̂EFUSE_FP_CTL ӈ 

└  1B 8'd3 ᵣ

Ώ

῀̆ᵖ

ҩ ᵝ

Ҍ  

ᵝ

₮ Ḡ

Ҍ ̆

 

└  

ῤ └

̂EFUSE_USER_CTL ӈ 

MCU ∆

 

12B 8'd4 ֽ Ώѿ

 

ᵝ

ֽ ѿ ̆

 

MCU ꜚ ῏∆  

ῤ MCU∆

̂EFUSE_MCU_INIT_DATA ӈ 

AES  16B 8'd16 ֽ Ώѿ

 

ᵝ

₮ Ḡ

Ҍ ̆

ⱴ ᴆ AES  

ῤ ᴆAES

̂EFUSE_AES_KEY ӈ 
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 ᵝ /

  

ΏḠ

 

Ḡ    

 

RoTPK

̂ ῒ

ṿ̃ 

32B 8'd32 ֽ Ώѿ

 

ᵝ

ROM

₮̆

 

Ḥ ̂ECC Ὲ RSAῈ

ṿ̃ 

ῤ RoTPK

̂EFUSE_ROTPK_KEYx 

ӈ 

 8B 8'd64 ֽ Ώѿ

 

ᵝ

ROM

₮̆

 

̆ ԍ Ⱶ 

ῤ

̂EFUSE_DP ӈ 

IAK/GSSA 64B 8'd72 ֽ Ώѿ

 

ᵝ

ROM

₮̆

 

∆ ̆ ԍ ∆

ⱵȂ̂ Ҝ ҹ IAK

Ώ῀̆ ↕ ̃ 

ῤ IAK GSSA

̂EFUSE_IAK_GSSA 

ӈ/

ӈ 

MCU ѿ

ID 

16B 8'd136 Ҍ Ώ ᵝ

₮ Ḡ

Ҍ ̆

 

MCU ѿ ID 

ῤ ֟ UID

̂EFUSE_PUID 

ӈ 

HUK  16B 8'd152 Ҍ Ώ ᵝ

ROM

₮̆

 

ᴆ ѿ ̆ ḠḤᴋ  

ῤ HUK

̂EFUSE_HUK_KEY 

ӈ 

RF

 

CCK 

ⱳ

└

 

6Bx2 8'd168 ֽ Ώѿ

 

ᵝ

₮ Ḡ

Ҍ ̆

rom_rd_en

Ḥ

 

CCK ⱳ └ ̆Ҍ Ḥ

ΐ Ҍ ṿ 

Wi-Fi

῏ 
8'd 174 

OFDM 

ⱳ

└

 

6Bx2 8'd 180 ֽ Ώѿ

 

ᵝ

₮ Ḡ

Ҍ ̆

rom_rd_en

Ḥ

 

OFDM ⱳ └ ̆Ҍ Ḥ

ΐ Ҍ ṿ 

Wi-Fi

῏ 8'd 186 

Ḥ

⅞ 

1Bx2 8'd 192 ֽ Ώѿ

 

ᵝ

₮ Ḡ

Ҍ ̆

rom_rd_en

Ḥ

 

Ḥ ⅞̔Ҍ ᶏ

WLANḤ ⅞ 

Wi-Fi

῏ 8'd 193 

‰ṿ 

1Bx2 8'd 154 ֽ Ώѿ

 

ᵝ

₮ Ḡ

‰ṿ Wi-Fi

῏ 8'd 155 
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 ᵝ /

  

ΏḠ

 

Ḡ    

Ҍ ̆

rom_rd_en

Ḥ

 

Therm

al 

Meter 

1Bx2 8'd 196 ֽ Ώѿ

 

ᵝ

₮ Ḡ

Ҍ ̆

rom_rd_en

Ḥ

 

Thermal meterṿ Wi-Fi

῏ 8'd 197 

IQK/L

CK 

1Bx2 8'd 198 ֽ Ώѿ

 

ᵝ

₮ Ḡ

Ҍ ̆

rom_rd_en

Ḥ

 

RF IQ /LC ‰ ꜚ └ Wi-Fi

῏ 8'd 199 

MAC 

 

6Bx2 8'd 200 ֽ Ώѿ

 

ᵝ

₮ Ḡ

Ҍ ̆

rom_rd_en

Ḥ

 

WLAN MAC  Wi-Fi

῏ 8'd 206 

IC RF 

 

1Bx2 8'd 212 ֽ Ώѿ

 

ᵝ

₮ Ḡ

Ҍ ̆

rom_rd_en

Ḥ

 

RF ῏  Wi-Fi

῏ 8'd 213 

Ḡ  1Bx2 8'd 214 ֽ Ώѿ

 

ᵝ

₮ Ḡ

Ҍ ̆

rom_rd_en

Ḥ

 

 Wi-Fi

῏ 8'd 215 

ӈ

 

32B 8'd 216 ֽ Ώѿ

 

ᵝ

₮̆

 

ӈ  

ῤ

̂EFUSE_USER_DATA 

 

Ḡ  8B 8ôd248 Ҍ Ώ    

҉ץ̔ EFUSEῤ Ҭ ñWi-Fi῏ò ῤ RF

̂EFUSE_RF_DATAȂ 
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3.4.3. ᵬ 

ҜҬ ῤ ̆ ᵝ ̆ ҜҬ ṿ Ҭ

Ȃ ҜҬROTPK or its hashȁDebug PasswordȁIAK/GSSAȁUser dataRF 

data̓͂ Ҋץ ᵬ ̔ 

1. EFUSE_CS Ҭ RDIFᵝ ̆ Ḡ ₮ ̕ 

2. EFUSE_CS Ҭ EFRWᵝ ̕ 

3. EFUSE_ADDR Ҭ ῀ Ҝ ̕ 

4. EFUSE_CS ҬEFSTRᵝ 1̕ 

5. EFUSE_CS Ҭ RDIFᵝ ᵝ̕ 

6. ṿȂ 

ᵬ ⱳ ̆EFUSE_CS Ҭ RDIFβᴪ ᵝ̆ EFUSE_CSҬ RDIEβ

ᵝ̆ Ҝ └ ᴪ֟ ѿҩ Ҭ Ȃ 

̔ EFUSEҬ ҩ ̆ ᾢ ᵣ ̆ Ῥ

Ȃ 

3.4.4. Ώ ᵬ 

ҜҬ ῤ Ώ῀̆ Ҝ Ώ ᵬ Ҋ̔ 

1. EFUSE_CS Ҭ PGIFᵝ ̆ Ḡ ₮ ̕ 

2. EFUSE_CS Ҭ EFRWᵝ 1̕ 

3. EFUSE_ADDR Ҭ ῀ Ώ῀ Ҝ ̕ 

4. ҬΏ῀ ̕ 

5. EFUSE_CS Ҭ EFSTRᵝ 1̕ 

6. EFUSE_CS Ҭ PGIFᵝ ᵝ̕ 

Ώ ᵬ ̆EFUSE_CS Ҭ PGIFβᴪ ᵝ̆ EFUSE_CSҬ PGIEβ

ᵝ̆ Ҝ └ ᴪ֟ ѿҩ Ҭ Ȃ ̆ Ώ῀ Ҝ

ץ ҍ EFUSE_ADDR Ҭ ̆ ↕ EFUSE_CS

Ҭ OBERIF ᵝ ↕ᴪ֟ ѿ Ҭ Ȃ 

̔RF Ώ῀̆ῒז Ώ῀Ȃ 
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3.5. EFUSE  

EFUSE ῃ ̔0x5002 2800 

EFUSE ῃ ̔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 

IAKSEL Ḡ  EFRW EFSTR 

r  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 

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  
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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 IAKSEL EFUSE_IAK_GSSA ⱳ ᵝ 

0̔EFUSE_IAK_GSSA IAK  

1̔EFUSE_IAK_GSSA GSSAḤ  

14:2 Ḡ  Ḡ ᵝṿȂ 

1 EFRW Ҝ Ώ ᵬ ᵝ 

0̔ Ҝῤ  

1̔Ώ Ҝῤ  

EFSTRҹ1 ᵝҌ Ώ 

0 EFSTR Ҝ /Ώ ᵬ  ᵝפ

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[6:0] EFADDR[7:0] 

 rw rw 

 

ᵝ/ᵝ    

31:15 Ḡ  Ḡ ᵝṿȂ 

14:8 EFSIZE[6:0] /Ώ Ҝ  



                                                                    GD32W51x Ύ 

99 
 

7:0 EFADDR[7:0] /Ώ Ҝ  

̔ EFUSE_CS Ҭ EFSTRᵝҹ 1 ̆ Ҍ ΏȂ 

3.5.3. └ ̂EFUSE_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  

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_CTL bit[5:2] ᵝ 

0̔ ץ EFUSE_CTL Ҭ bit[5:2] Ώ 

1̔ EFUSE_CTL bit[5:2]̆ ֓ᵝҌ ץ Ώ 

0 EFSB ῃ ꜚBoot from Secure boot 

ᵝ ҍbits[5:1]ץ SYSCFG_GSSACMDR Ҭ GSSACMDᵝ῍

‗ ꜚ  

0̔ҺFlash ꜚ 

1̔ ῃ ꜚ 
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3.5.4. Trustzone└ ̂EFUSE_TZCTL̃ 

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 DPLK IGLK RFLK ROTLK NDBG TZEN 

 rw rw rw rw 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 DPLK EFUSE_DP ᵝ 

0̔EFUSE_DP Ώץ  

1̔ EFUSE_DP ̆ ῤ Ҍ Ώ 

4 IGLK EFUSE_IAK_GSSA ᵝ 

0̔EFUSE_IAK_GSSA Ώץ  

1̔ EFUSE_IAK_GSSA ̆ ῤ Ҍ Ώ 

3 RFLK EFUSE_RF_DATA ᵝ 

0̔EFUSE_RF_DATA Ώץ  

1̔ EFUSE_RF_DATA ̆ ῤ Ҍ Ώ 

2 ROTLK EFUSE_ROTPK_KEY ᵝ 

0̔EFUSE_ROTPK_KEY Ώץ  

1̔ EFUSE_ROTPK_KEY ̆ ῤ Ҍ Ώ 

1 NDBG ᵝ 

0̔ᾛ  

1̔Ҍᾛ  

0 TZEN Trustzoneᶏ ᵝ 

0̔ Trustzoneⱳ  

1̔ᶏ Trustzoneⱳ  
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3.5.5. ῃḠ └ ̂EFUSE_FP_CTL̃ 

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  FP[7:0] 

 rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7:0 FP[7:0] ҜҬ ῃḠ ṿ 

Bit[7:3]̔Ḡ  

Bit2̔0~32KΏḠ  

Bit1̔ ῃḠ 0.5 

Bit0̔ ῃḠ 1 

3.5.6. └ ̂EFUSE_USER_CTL̃ 

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 

MCUINITL

K 

EF_OPLK 

NRSTDPS

LP 

NRSTSTD

BY 

HWDG 

 rw rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:6 Ḡ  Ḡ ᵝṿȂ 

6 UDLK EFUSE_USER_DATA ᵝ 

0̔EFUSE_USER_DATA Ώץ  

1̔ EFUSE_USER_DATA ̆ ῤ Ҍ Ώ 

5 AESEN EFUSE_AES_KEY AESⱴ ⱳ ᶏ ᵝ 

0̔ AESⱴ ⱳ ̆EFUSE_AES_KEY Ώץ  

1̔ᶏ AESⱴ ⱳ EFUSE_AES_KEY ̆ ῤ Ҍ Ώ 
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4 MCUINITLK EFUSE_MCU_INIT_DATA ᵝ 

0̔EFUSE_MCU_INIT_DATA Ώץ  

1̔ EFUSE_MCU_INIT_DATA ̆ ῤ Ҍ Ώ 

3 EFOPLK EFUSE_FP_CTL EFUSE_USER_CTL ᵝ 

0̔EFUSE_RDP_CTL EFUSE_USER_CTL Ώץ  

1̔ EFUSE_RDP_CTL EFUSE_USER_CTL ̆ ῤ Ҍ Ώ 

2 NRSTDPSLP ᵝ  

0̔ ῀ ֟ ᵝ 

1̔ ῀ Ҍ֟ ᵝ 

1 NRSTSTDBY ᵝ  

0̔ ῀ ֟ ᵝ 

1̔ ῀ Ҍ֟ ᵝ 

0 HWDG / ᴆ  

0̔ᶏ ᴆ  

1̔ᶏ ᴆ  

3.5.7. MCU∆ ̂EFUSE_MCU_INIT_DATÃ 

Ẓ ̔0x18+X*4(X=0,1,2) 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

INITDATA[31:16] 

rw 

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

INITDATA [15:0] 

rw 

 

ᵝ/ᵝ    

31:0 INITDATA[31:0] ҜҬMCU∆ ṿ 

3.5.8. ᴆAES ̂EFUSE_AES_KEYx̃̂x=0..3̃ 

Ẓ ̔0x24+X*4(X=0,1,2,3) 

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 
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AESKEY[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 AESKEY[31:0] ҜҬAE ṿ 

3.5.9. RoTPK ̂EFUSE_ROTPK_KEYx̃̂x=0..7̃ 

Ẓ ̔0x34+X*4(X=0,1,2,3,é,7) 

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] ҜҬRoTPK ṿ 

3.5.10. ̂EFUSE_DPx̃̂x=0,1̃  

Ẓ ̔0x54+X*4(X=0,1) 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

DP[31:16] 

rw 

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

DP[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 DP[31:0] ҜҬ ṿ 

3.5.11. IAK GSSA ̂EFUSE_IAK_GSSAx̃̂x=0..15̃ 

Ẓ ̔0x5C+X*4(X=0,1,2,3,é,15) 

ᵝṿ̔0x0000 0000 

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

IAKGSSA[31:16] 

rw 

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

IAKGSSA[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 IAKGSSA[31:0] ҜҬIAK/GSSA ṿ 

EFUSE_CS Ҭ CFGGSSAᵝ └ 

3.5.12. ֟ UID ̂EFUSE_PUIDx̃̂x=0..3̃ 

Ẓ ̔0x9C+X*4(X=0,1,2,3) 

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 ѿ ID ṿ 

3.5.13. HUK ̂EFUSE_HUK_KEYx̃̂x=0..3̃ 

Ẓ ̔0xAC+X*4(X=0,1,2,3) 

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 

 

ᵝ/ᵝ    

31:0 HKEY[31:0] ҜҬHUK ṿ 
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3.5.14. RF ̂EFUSE_RF_DATAx̃̂x=0..11̃ 

Ẓ ̔0xBC+X*4(X=0,1,2,3,é,11) 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

RFDATA[31:16] 

rw 

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

RFDATA[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 RFDATA[31:0] ҜҬRF ṿ 

3.5.15. ̂EFUSE_USER_DATAx̃̂x=0..7̃ 

Ẓ ̔0xEC+X*4(X=0,1,2,3,é,7) 

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] ҜҬ ӈ ṿ 

3.5.16. TrustZoneᶏ ̂EFUSE_PRE_TZEÑ 

Ẓ ̔0x118 

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  STZEN 

 rw 
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ᵝ/ᵝ    

31:1 Ḡ  Ḡ ᵝṿȂ 

0 STZEN Trustzoneⱳ ᴆᶏ ᵝ 

ᵝҌᴪΏ῀ ҜҬ̆ ץ ᵝ ץ 1Ώ 0 

0̔ Trustzoneⱳ  

1̔ᶏ Trustzoneⱳ  

3.5.17. TrustZoneꜚ ̂EFUSE_TZ_BOOT_ADDR̃ 

Ẓ ̔0x120 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

TZBOOTADDR [31:16] 

r 

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

TZBOOTADDR[15:0] 

r 

 

ᵝ/ᵝ    

31:0 TZBOOTADDR[31:0] ᶏ TrustZoneⱳ ׆ ꜚ 

3.5.18. TrustZoneꜚ ̂EFUSE_NTZ_BOOT_ADDR̃ 

Ẓ ̔0x124 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

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

NTZBOOTADDR [31:16] 

r 

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

NTZBOOTADDR[15:0] 

r 

 

ᵝ/ᵝ    

31:0 NTZBOOTADDR[31:

0] 

ᶏ TrustZoneⱳ ׆ ꜚ 

 

  



                                                                    GD32W51x Ύ 

107 
 

פ .4 ̂ICACHẼ 

 ׃ .4.1

פ ̂ICACHẼ Cortex-M33ῤ C-AHBף ῀ ̆ ץ ῤ׆

Ữ׃ פ Ȃ 

4.2. Һ  

Һ Ҋ̔ 

Â ң ̆῍ 32KB̆ 1024 ̆ 16B̕ 

Â Ҭ ̕ 

Â ң 32β ׆ ң 32β Һ ̔ѿ ׆ ̆ ѿ ᶫ

Ȃѿ Һ ₮ ̆ ѿ ₮ ̕ 

Â Ҭ Һ ̕ 

Â Ữ ̕ 

Â pLRU ῏ ᴨᾢ ᾟ ̕ 

Â AHBԊⱵ ̕ 

Â ңҩ ̔32β Ҭ 16β ̕ 

Â ᵬ ̔ Ҭ ̕ 

Â TrustZoneῃḠ Ҋ ҹ Ḡ ̕ 

4.3. ICACHEⱳ  

פ פ ṿ פ Ữⱴ ̆ICACHEֽ ԊⱵ̆ Ҍ ΏԊ

ⱵȂ ԍ ̆Ẋ Ώ ԊⱵ₮ ̆ICACHEβ ̆ Ҭ ᶏ ᵝ̆

ѿҩ Ҭ Ȃ 
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4-1 ICACHE  

Cortex-M33

C- AHB

0 
1 
2 
3 

Ҭ

└

└

pLRU

Һ

TAG

Ữ

Ữ

ҺAHB

Һ 1Һ 0

AHB

׆

 

4.3.1. ICACHE∆  

ICACHE_CTLβ EN 1 ̆ICACHE ῤ ᶏ Ȃ ICACHE

̆ ICACHE ̆ICACHEꜚ Ȃ 

ᴆ ᵝḤ ̆ ᵬ ꜚ ̆ ҩTAG ᵝ 0̆ INVALᵝ ꜚ ̆

ICAHCE_STAT BUSY ᵝȂ ̆ ᵝ ̆

BUSY ғEND ᵝȂ 

ҹԅ Ḡῒ ̆ ᶏ ICACHE╠̆ ᵬ Ȃ ᶏ ICACHE

ӊ╠̆ ᴆ BUSYEND ̆ ̆ ICACHE ᵬ ╠ ᶏ ̆

BUSY ᵝ ᴋ̆ ҹҌ ‖ ῒ̆ ‗ԍҺ Ữ Ȃ 

4.3.2. Һ  

ICACHE AHBҺ ̔Һ 0 Һ 1 ̆ ᶏ ICACHE№ Ҍ

ỮȂҺ 0 ̂ ̃ ῤ Flashῤ SRAM̆Һ 1 ̂ ̃

QSPI FlashȂ ICACHE_CFGx MSELβ̆Һ 0 ץ

ῤ Ữ̆ Һ 1 ץ Ữ Ȃ 
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Һ ᶏ Ҍ Ữ׃ ᴍ ̆ ᶏ ⌠ῤ Flash⌠ῤ

SRAM̂ ῤ SRAM ̃ ץ № ׆̆ ᵞ ICACHE Ҭ

Ȃ 

4.3.3. ICACHE TAG Ữ 

ICACHE TAG Ữ ᵝ ̆ ץ ҩ

ỮҬȂ 

ҩ ѿҩ ᵝ̆ ᾟ ̆ ᵝ ᵝȂ Ҋ Ҭ̆ ᵝ

ᵝ̔ ᵝICACHEȁ ICACHE ᵬȂ 

‖ԊⱵ ῀ ̆ AHB ̂AHB_ADDR_in̆32β ̃ Ҋ

̔Bits [3:0]ȁBits [13:4] Bits [31:14]ȂBits [3:0]Ẓ ̆Bits [13:4]

̆[31:14] ̆AHB ҈ҩ №≢ ῤ Ẓ ̆ ῤ

ץ̆ ҍTAG ץ Ҭ Ȃ 

TAG Ữ ῏ԍң Һ 4-1ң ҊTAG Ữ

Ȃ  

4-1ң ҊTAG Ữ  

 ṿ 

 32KB 

 2 

 128ᵝ 

 1024  

Ẓ  4-bit 

 10-bit 

TAG  18-bit 

4.3.4.  

ԍ Ữ ̆ ף ӈ≢ Ȃ ף ≢ ̆ ≢

ҹ Ȃ └ ῀ AHB ף

Ȃ 

AHB_ADDR_in[31:RS]ԍ000̔BADDR[28:RS], AHB_ADDR_inԍ x̆ BADDR

ף ̆ ICACHE_CFGx BADDRβ ӈȂRS ӈԅ ᵝ

̆RS ԍ log2( )̆ ῒ ṿҹ 21̆ 2MB̆ῒ ṿҹ 27̆

ҹ128MBȂ 

x ᶏ Һ̆ ₮AHB ̂AHB_ADDR_out̃ MSBs(ICACHE_CFGx

RADDR[31:RS]) LSBs(AHB_ADDR_in[RS-1:0]) Ȃ 
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4-2 ICACHE  

A
H

B_
A

D
D

R_in
[
R

S-
1
:
0
]

00

31 31

RSRS

RS- 1 RS- 1

AHB_ADDR_in AHB_ADDR_out

0

1
RADDR[ 31: RS]

000: BADDR[ 28: RS]
==

 x

 

Ώ ICACHE_CFGx BADDRβ RADDRβ ̆ Ώ ṿ

̂MSBs̃ ̆ῒ LSBsᴪ Ȃ 

4-2 ICACHE  

̂MB̃ ̂MSBs̃ ̂MSBs̃ 

2 8 11 

4 7 10 

8 6 9 

16 5 8 

32 4 7 

64 3 6 

ᵬ ץ ICACHE_CFGx ᴆ ̆ICACHE_CFGx ֽ

ICACHE ץ Ȃ ҩ ץ ICACHE_CFGx ᶏ ̆ѿ ᶏ

̆ ᶏICACHE ԊⱵ ҹҌ ‖̆ ᵬᶭ Ȃ ҩ

ץ Ώ ICACHE_CFGx ᵝSIZE Ȃ ҩ ̂2MB̃ ԋ

Ṑ̆ῒ ҹ2MB̆ ҹ128MBȂ 

ᴆ ץ ICACHE_CFGx OBTβ ΏAHB INCR4Ȃ 

INCR4 ԍ QSPI Ữ , NCR4 ԍ ̆

INCR4 ԍ Ȃ 

4.3.5. ‖ ‖  

ҹԅ Ḡ Ữ ‖̆ICACHE Ữ Ȃ ץ ‖

ҩ Ữ Ȃ ֓ Ữ ̂ [0x9000 0000, 0x97FF FFFF]̃ ף

( [0x0000 0000:0x07FF FFFF][0x1000 0000:0x1FFF FFFF])≢ Ȃ
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ױ ף ≢ ץ ֓ Ữ ׆̆ Ữ C-AHB ғ

ICACHEȂ 

4-3 ICACHEԊⱵ Ữ ԊⱵ ̆ ICACHE ӈҹ

‖ Ҍ ‖ Ȃ 

4-3 ICACHEԊⱵ  

AHB  ‖  

1 ‖  

0 Ҍ ‖  

ף╠ Ữ ̆ICACHEᾢ ⱳ ̆ Ữ ӈ

≢ ̆ ᾢ ̆Ῥ ‖̆ ӊ ҌῬ ѿ

ᵬȂ ⱳ Ӟ ԍ ‖ ’Ȃ 

‖ Ҋ̆ICACHE ̆ AHBԊⱵ ᴰ Һ ₮ ̆

̆ ԊⱵ Ȃ ICACHE ᵬ Ữ

Ȃ 

‖ Ữ MPUҬ ӈ M̆PU ᴋ ԊⱵ AHB

Ḥ ֟  

 4-4 Ữ  

Ữ ̂MPU ̃ ̂ICACHE_CFGx ̃ 

Flash /  Ҍ  

SRAM Ҍ  Ҍ  

Ữ̂QSPI ̃ /   

ICACHE⌠ ῤ ‖ԊⱵ ̆ ң ̔ Ҭ Ȃ 

Ҭ̔TAG ỮҬ ̆ ̆ Ҭ̆ ׆ Ҭ ̆ ғ

ῤ ᶫ Ȃ 

̆ Ҭ ̆ TAG ỮҬҌ ̆ᵖ ԍ Һ Ữ

ᾟ ̆Ӟ ץ Ҭ̆ ᶏ ᾟ ̆ ῒҺ ̆

ICACHEץ ᶫ ׆̆ ᾧ Ȃ 

̔TAG ỮҬҌ ̆ ̆ Һ׆ ỮҬ ᶫ ̆

ᾟȂ῏ ᴨᾢ ᴨ ̆ ᾛ ᾢ

̆ Ῥ ᾟȂẊ ̆Һ ֟

‗ԍICACHE_CFGx OBTβ Ȃ 

ᾟ ̆ICACHE Ȃ ң Ҭ̆ Ҭ

̆ ԍ pLRU-t ̆ѿ ╠ᶏ ̆ ѿ ԍҊѿ ᾟȂ ң

Ҋ̆ ҹ ᾟ ̆ ╠ ̆ғ

ᾟ╠ ᵬȂ 

ᶏ ICACHEץ⁞ ⱳ ̆ Ҋ ῤ׆ ICACHE ̆פ Ҍ ׆

ғⱳ Һ Ữ̆Ẋ Һ Ữ ̆ⱳ ⁞ ҹ Ȃ 
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4.3.6. ICACHE  

ҹԅ№ ĬCACHEʟңҩ ѿ̔ҩ32β Ҭ ѿҩ16β ̆

Ȃ 

Ҭ ICACHE͂ ̂ ̃ AHBԊⱵ̆ICACHE₮ ̂Һ 0 Һ

1 ̃ҌῬ ԊⱵȂ ₮ TAG Ữ ᾟ ҬȂ 

ICACHE͂ ̂ ̃ AHBԊⱵ̆ICACHE₮ ̂Һ 0 Һ

1 ̃ ԊⱵ̆ Ҍ₮ TAG Ữ ᾟ ҬȂ 

Ҭ ץ ᶏ ᵝ̆ ᴆ ץ Ҋ ᵬ̔ 

ICACHE_CTL HMENβ /̓͂ Ҭ ̕ 

ᵝICACHE_CTL HMRSTβ ᵝ Ҭ ̕ 

ICACHE_CTL MMENβ /̓͂ ̕ 

ᵝICACHE_CTL MMRSTβ ᵝ ̕ 

4.3.7. ICACHE Ҭ  

Ҍ ‖Ώ ⌠ ̆ICACHE ᵝICACHE_STAT ERR

ѿҩ Ԋᴆ̆ Ҋ̆ Ҭ ᶏ ̂ICACHE_INTENERRIE

ᵝᶏ ̃̆ Ҭ Ȃ 

ѿҩ Ҭ ᵬ ̆ICACHE_STAT END ᵝ̆

Ҋ̆ Ҭ ᶏ ̂ICACHE_INTENENDIEβᶏ ̃̆

Ҭ ̆ Ῥ ҹ Ȃ 

4-5 ICACHE Ҭ  

ICACHE   

Ҭ Ԋᴆ ⱳ  ᵬ  

Ԋᴆ  ERR END 

ᶏ └ᵝ ERRIE ENDIE 

Ҭ ᵝ ERRC ENDC 
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4.4. ICACHE  

ICACHE ῃ ̔ 0x5008 0000 

ICACHE ῃ ̔ 0x4008 0000 

4.4.1. └  (ICACHE_CTL) 

Ẓ : 0x00 

ᵝṿ: 0x0000 0004 

ץ ̂32β̃  

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

Ḡ  MMRST HMRST MMEN HMEN 

 rw rw rw rw 

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

Ḡ  BSTT AMSEL INVAL EN 

 rw rw w rw 

 

ᵝ/β    

31:20 Ḡ  Ḡ ᵝṿ 

19 MMRST ᵝ 

0̔   

1̔ ᵝ  

18 HMRST Ҭ ᵝ 

0̔   

1̔ ᵝ Ҭ  

17 MMEN ᶏ  

0̔῏ ̆Ả Ҍ ᵝ 

1̔ ᶏ  

16 HMEN Ҭ ᶏ   

0̔῏ Ҭ ̆Ả Ҍ ᵝ 

1̔ Ҭ ᶏ  

15:4 Ḡ  Ḡ ᵝṿ 

3 

 

BSTT 

 

 

0̔WRAP4 

1̔INCR4 

2 AMSEL  

ֽ̆ ̆ ᴆΏ 

0̔  

1̔ң ( ᵝṿ) 
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1 INVAL ̆ ᴆ 1̆ ᴆ 0̂BUSY ᵝ ̃ 

0̔  

1̔  

0 EN ᶏ  

0̔   

1̔ ᶏ  

4.4.2.  (ICACHE_STAT) 

Ẓ : 0x04 

ᵝṿ: 0x0000 0001 

ץ ̂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  ERR END BUSY 

 r r r 

 

ᵝ/β    

31:3 Ḡ  Ḡ ᵝṿ 

2 ERR  

0̔  

1̔ ᵬ   

1 END  

0̔ ᵬ   

1̔ ᵬ  

0 BUSY   

0̔ Ҍ ᵬ  

1̔ ᵬ 

4.4.3. Ҭ ᶏ  (ICACHE_INTEN) 

Ẓ : 0x08 

ᵝṿ: 0x0000 0000 

ץ ̂32β̃  

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

Ḡ  

 

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

 rw rw  

 

ᵝ/β    

31:3 Ḡ  Ḡ ᵝṿ 

2 ERRIE Ҭ ᶏ  

0̔ Ҭ  

1̔ Ҭ ᶏ  

1 ENDIE ᵬ Ҭ ᶏ  

0̔ ᵬ Ҭ  

1̔ ᵬ Ҭ ᶏ  

0 Ḡ  Ḡ ᵝṿ 

4.4.4.  (ICACHE_FC) 

Ẓ : 0x0C 

ᵝṿ: 0x0000 0000 

ץ ̂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  ERRC ENDC Ḡ  

 w w  

 

ᵝ/β    

31:3 Ḡ  Ḡ ᵝṿ 

2 ERRC ᴆ  

0̔  

1̔ ICACHE_STAT ERR  

1 ENDC ᴆ ᵬ  

0̔  

1̔ ICACHE_STAT END  

0 Ḡ  Ḡ ᵝṿ 

4.4.5. Ҭ  (ICACHE_HMC) 

Ẓ : 0x10 

ᵝṿ: 0x0000 0000 
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ץ ̂32β̃  

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

HMC[31:16] 

r 

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

HMC [15:0] 

r 

 

ᵝ/β    

31:0 HMC [31:0] Ҭ ṿ 

4.4.6. (ICACHE_MMC) 

Ẓ : 0x14 

ᵝṿ: 0x0000 0000 

ץ ̂32β̃  

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

Ḡ  

r 

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

MMC [15:0] 

r 

 

ᵝ/β    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 MMC[15:0] ṿ 

4.4.7.  (ICACHE_CFGx) 

Ẓ : 0x20 + 4 * x, (x = 0..3) 

ᵝṿ: 0x0000 0200 

ץ ̂32β̃  

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

OBT Ḡ  MSEL Ḡ  RADDR 

rw  rw  rw 

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

EN Ḡ  SIZE Ḡ  BADDR 

rw  rw  rw 

 

ᵝ/β    

31 OBT x ₮  
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0̔Ḡ  

1̔INCR4 

30:29 Ḡ  Ḡ ᵝṿ 

28 MSEL x AHB Һ  

0̔ ꜚ̂ Һ 0̃ 

1̔ Һ 1 

27 Ḡ  Ḡ ᵝṿ 

26:16 RADDR x , BADDR ӈ ≢  

15 EN xᶏ  

0̔  

1̔ᶏ  

14:12 Ḡ  Ḡ ᵝṿ 

11:9 SIZE x  

000̔Ḡ   

001̔2 MB  

010̔4 MB 

011̔8 MB  

100̔16 MB  

101̔32 MB  

110̔64 MB  

111̔128 MB 

8 Ḡ  Ḡ ᵝṿ 

7:0 BADDR x  
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5. ᾝ̂PMŨ 

 ׃ .5.1

ⱳ GD32W51x↓֟ ӊѿȂ ᾝ ᶫԅԓ ̆

̆ ̆ ̆SRAM Wi-Fi Ȃ ֓ ⁞

̆ғᶏ ץ CPU ȁ ⱳ ԑ‖ Ҭ ᶃ

Ȃ 5-1. ̆GD32W51x↓ ҈ҩ ̆ VDD / VDDA ̆

1.2V ᴍ ȂVDD / VDDA ᶫ Ȃ VDD / VDDA Ҭ ῀ԅѿҩLDŎ ҹ

1.2Vʟ Ȃ ᴍ Ҭ ѿҩ ℗ ̆ VDD ῏ ̆ ℗ ץ ᴍ

℗ ⌠VBAT ̆ ᴍ VBAT ̂ ̃ᶫ Ȃ 

5.2. Һ  

Â ҈ҩ ̔ ᴍ ȁVDD / VDDA 1.2V ̕ 

Â ԓ ̔ ȁ ̆ ̆SRAM Wi-Fi ̕ 

Â ῤ ̂LDÕҹ1.2V ᶫ1.1V / 1.2V ̕ 

Â ᶫᵞ ̂LVD̃̆ VDD ᵞԍ ṿ ₮Ҭ Ԋᴆ̕ 

Â ᶫVDDAᵞ ̂VLVD̃̆ VDDA ԍ ԍ ṿ2.4V ₮Ҭ

Ԋᴆ̕ 

Â VDDᶫ ῏ ̆ VBAT̂ ̃ҹ ᴍ ᶫ ̕ 

Â LDO ₮ ԍ ̕ 

Â ᵞ ꜚ ԍ ῀ Ҋ ᵞⱳ ̕ 

Â ץ῏ SRAM1 / SRAM2 / SRAM3 ץ ̕ 

Â ץ῏ Wi-Fi_OFF ץ Ȃ 
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5.3. ⱳ  

5-1. ᶫԅPMU ῏ ῤ Ȃ 

5-1.  

LVD: ᵞ LDO: 

POR: ҉ ᵝ PDR: ᵝ

BPOR: ᴍ ҉ ᵝ

PMU

CTL

FWDGT

IRC32K

LDO

LXTAL

RTC

WKUPF

PLLs

POR/PDR

BPOR

ADC

Backup Domain

NRST

PA2

PA15

PB2

PA12

VDD Domain

WKUPx

WKUPR

VDD

VBAT

Power Switch

3.3V

VBAK

AHB IPs

1.2V Domain

APB IPs

SLEEPING

SLEEPDEEP

1.2V

WKUPN

LVD

VDDA

3.3V VDDA Domain

BKP PAD

Cortex-M33

IRC16M

AVDD33 RF HXTAL
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5-2. 1.2V  

CORE_MEM1 domain

1.2V domain

VCORE 1.2V

64KB

CORE_MEM2 domain

128KB 

CORE_MEM3 domain

192KB 

WIFI_OFF domain

RCU

PMU

Cortex M33

64K SRAM

WIFI_ON

GPIO

EXTI

FMC

BUS

Peripherals

 

5-2. 1.2V ̆1.2V ԓҩ №̔ 

1. CORE_MEM1 / 2 / 3 ̕ 

2. WIFI_OFF ̕ 

3. Ḡ ᶫ ̔FMC̆PMŬRCŬEXTĬGPIŎCortexÈ-M33 CPŬ ̆

WIFI_ONץ 64K SRAM0Ȃ 

5.3.1. ᴍ  

ᴍ ῤ ℗ VDDᶫ VBAT̂ ̃ᶫ ̆ VBAKҹ ᴍ ᶫ

̆ ᴍ RTĈ ȁ̃LXTAL̂ᵞ ᵣ ȁ̃BPOR̂ ᴍ ҉

ᵝ̃̆ ץ PC14PC15̓̀2ҩ PADȂҹԅ Ḡ ᴍ Ҭ ῤ RTC ᵬ̆

VDD῏ V̆BAT ץ ῒז ᴍ ᶫ Ȃ ℗ VDD / VDDA

ᵝ └ Ȃ ԍ ̆ VBAT 100nF

⌠VDD ҉Ȃ 

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 2⌠31№ Ȃ VDD ῏ R̆TC LXTALᵬҹ Ȃ

WFI / WFEפ ῀ ӊ╠̆CortexÈ-M33 RTC

ⱳ ̆ EXTI RTC ԊᴆȂ ῀ ѿ ӊ ̆

ҍ R̆TC ȂRTC ᵬ ̂RTC̃

Ȃ 
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ᴍ VDDᶫ ̂VBAK VDD̃ Ҋⱳץ̆ ̔ 

Â PC14 PC15 ᵬҹץ I/O LXTAL Ȃ 

ᴍ VBAT ᶫ ̂VBAK VBAT̃̆ Ҋⱳץ ̔ 

Â PC14 PC15ֽ ᵬҹLXTAL Ȃ 

̔ ԍ PC14 PC15 ℗ ᶫ ̆ ℗ ֽ ̆

PC14 PC15 GPIO ₮ ῒ̆ ᵬ Ҍ 2MHz( ҹ30pF)Ȃ 

5.3.2. VDD / VDDA  

VDD / VDDA VDD VDDA ң №ȂVDD HXTAL̂ ᵣ ȁ̃LDO

̂ ȁ̃POR / PDR̂҉ / ᵝ ȁ̃FWDGT̂ ȁ̃IRC32K̂ῤ

32KHz RC ȁ̃LVD̂ᵞ ̃ PC14PC15ӊ PAD Ȃ

VDDA ADĈAD ȁ̃IRC16M̂ῤ 16M RC ̃ PLLŝ ̃ Ȃ 

VDD  

ҹ 1.2Vʟ LDÔ ̃̆ ῒ ᵝ Ḡ ᶏ Ȃ ץ ҹ҈ Ҍ ᵬ

̔ ̂ῃᶫ ȁ̃ ̂ῃᶫ ᵞⱳ ̃ ̂῏

Ȃ̃ 

POR / PDR̂҉ / ᵝ̃ VDD / VDDA ᵞԍ ṿ ֟ ᵝḤ

ᵝ ᴍ ӊ ҩ Ȃ 5-3. ҉ / ᵝ ԅᶫ ᵝḤ

ӊ ῏ ȂVPOR ҉ ᵝ ṿ ῖ̆ ṿ ҹ1.54VV̆PDR ᵝ ṿ

̆ῖ ṿ ҹ1.50VȂ Vhystṿ ҹ40mVȂ 

5-3. ҉ / ᵝ  

VDD/VDDA

VPOR

tRSTTEMPO

2ms

ᵝ (ᵞ )

t

VPDR

40mV

Vhyst

 

VDDA  

LVD ⱳ VDD / VDDAᶫ ᵞԍᵞ ṿ̆ ṿ └

(PMU_CTL0)Ҭ LVDT[2:0]ᵝ ȂLVD LVDENβ ᶏ ̆ᵝԍ
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(PMU_CS0)Ҭ LVDFβ ᵞ Ԋᴆ ₮ ̆ Ԋᴆ EXTI 16 ̆

ץ EXTI 16 ֟ Ҭ Ȃ 5-4. LVD ṿ ԅ VDD / VDDAᶫ

LVD₮Ḥ ῏ Ȃ̂ LVDҬ Ḥ ᶭ ԍEXTI16 ҉ Ҋ Ȃ̃

Vhystṿҹ100mVȂ 

5-4. LVD ṿ  

VDD/VDDA

LVD ₮

t

LVD ṿ

100mV

Vhyst

 

VLVD̂VDDAᵞ ̃ ⱳ VDDA ᶫ ᵞԍ ṿ 2.4VȂVLVD

PMU_CTL0 Ҭ VLVDENᵝ ᵝᶏ ̆ᵝԍ PMU_CS0 Ҭ VLVDFᵝ

ԍ VDDA ᵞ Ԋᴆ ₮ ̆ Ԋᴆ EXTI 18 ̆ ץ EXTI

18 ֟ Ҭ ̂VLVDFҬ Ḥ ᶭ ԍEXTI18 ҉ Ҋ Ȃ̃ 

ѿ ̆ VDDᶫ ̆ VDDAᶫ Ȃҹԅ ADC

̆ҹ VDDA ᶫ ᶏ ⌠ Ȃҹ ᾧ ̆VDDA

VDD̆ VSSA VSSȂ VDD/VDDAҌ ѿҩ ᶫ ̆ ҉

Ҭ VDDҍ VDDA ṿҌ 0.3VȂ 

5.3.3. 1.2V  

Һ ⱳ CortexÈ-M33ῤ ȁAHB / APBȁ ᴍ VDD / VDDA APB

Ȃ 1.2V ҉ ̆POR 1.2VҬ֟ ѿҩ ᵝ ↓̆ ᵝ ̆ ῀

̆ ᾢ ῏ └ᵝ̆ӊ ѿ WFI WFE ̆פ Ḃ ῀

Ȃ῏ԍ ῤ ̆ Ҋץ ԇץ Ȃ 

CORE_MEM1 / 2 / 3  

GD32W51xҬ C̆ORE_MEM1 / 2 / 3 №≢ ԍ64KB SRAM1 / 128KB SRAM2 / 192KB 

SRAM3 └Ȃ / / ̆SRAM1 / SRAM2 / SRAM3ץ

Ȃῖ ᵬ ҹ̔ 

1. BKP_ONLY ̆ CORE_MEM1 / 2 / 3 Ȃ 

2. / / ̆CORE_MEM1 / 2 / 3 ץ ҹ҉ ̂

Ȃ̃ 
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3. / / ̆CORE_MEM1 / 2 / 3 ץ ҹ Ȃ 

Wi-Fi_OFF  

Wi-Fi ΎȂWi-Fi_OFF ῖ ᵬ ҹ̔ 

1. BKP_ONLY ̆ Wi-Fi_OFF Ȃ  

2. / / ̆Wi-Fi_OFF ץ ҹ҉ Ȃ 

3. / / ̆Wi-Fi_OFF ץ ҹ ̂ Ȃ̃ 

̔ 

BKP_ONLY̔ VDD ῏ ̆ VBATʟ Ȃ 

5.3.4.  

ᵝ ᵝ ̆GD32W51xԍῃⱳ ғ ῃ ԍᶫ Ȃ ᵞ

ⱳ ̔⁞ ̂HCLK̆PCLK1̆PCLK2̆̓͂̃ ᶏ

PMU_CTL0 LDOVS LDO ₮ ȂLDOVS PLL̓͂ ’Ҋ ץ

Ȃ ԓ̆ ץ ᵞ ⱳ ̆ ױ ȁ ̆ ̆

SRAM Wi-Fi Ȃ 

 

ҍCortexÈ-M33 SLEEPING Ȃ Ҋֽ̆῏ CortexÈ-M33

Ȃ ῀ ̆ CortexÈ-M33 └ Ҭ SLEEPDEEPᵝ̆

ѿ WFI WFE פ Ȃ WFIפ ῀ ̆ᴋᵥҬ

ץ Ȃ WFE פ ῀ ̆ᴋᵥ Ԋᴆ ץ ̂

SEVONPENDҹ 1̆ ᴋᵥҬ ץ ̆ CortexÈ-M33 Ύ Ȃ̃ ԍ

῀ ₮Ҭ ҉ ̆ Ȃ 

CortexÈ-M33ҬSCR̂ └ ̃ SLEEPONEXITᵝ̆ ң ῀ └

̔ 

Â Sleep-now̔ SLEEPONEXITᵝ ̆ѿ WFI WFE MCŬפ ῀

̕ 

Â Sleep-on-exit̔ SLEEPONEXITᵝ ᵝ̆ ׆ ᵞᴨᾢ Ҭ

̆MCU ῀ Ȃ 

 

ҍCortexÈ-M33 SLEEPDEEP Ȃ Ҋ̆1.2VҬ

ῃ ῏ ̆IRC16MȁHXTALPLLsӞῃ ȂSRAM0 Ҭ ῤ

Ḡ Ȃ PMU_CTL0 LDOLPβ ̆ └LDO ᵬ ᵞⱳ

Ȃ ῀ ӊ╠̆ᾢ CortexÈ-M33 └ SLEEPDEEPᵝ 1̆ Ῥ

PMU_CTL0 STBMODβ̆ WFIWFE פ ῀ Ȃ

WFIפ ῀ ᴋ̆ᵥ EXTIҬ ץ ׆

Ҭ Ȃ WFE פ ῀ ̆ᴋᵥ EXTIԊᴆ ץ ׆
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Ҭ ̂ SEVONPENDҹ 1̆ ᴋᵥ EXTIҬ ץ ̆

CortexÈ-M33 Ύ Ȃ̃↨ ₮ ̆IRC16MҬᵬҹ Ȃ ̆

LDO ᵬ ᵞⱳ ̆ Ӈ Ȃ 

Ҋ̆ PMU_CTL0 LDEN̆LDNP̆LDLP̆LDOLPβ ץ

῀ᵞ ꜚ Ȃᵞ ꜚ ΐ ᵞ ꜚ ⱬ̆ᵞⱳ ᵬ ᵞȂ 

ꜚ& ⱳ ̔ PMU_CTL0 LDENβ ҹ00̆ ᵬ

ꜚ ҊȂ PMU_CTL0 LDOLP0 ץ ₮ᵞⱳ Ȃ 

ꜚ&γ ⱳ ̔ PMU_CTL0 LDENβ ҹ00̆ ᵬ

ꜚ ҊȂ PMU_CTL0 LDOLP1 ץ ῀ᵞⱳ Ȃ 

ᵞ ꜚ& ⱳ ̔ PMU_CTL0 LDEN ҹ0b11̆LDNP1 ץ ῀

ᵞ ꜚ Ȃ PMU_CTL0 LDOLP0 ᶏLDOץ ԍ ⱳ Ȃ 

ᵞ ꜚ&γ ⱳ ̔ PMU_CTL0 LDEN ҹ0b11̆LDLP1 ץ ῀

ᵞ ꜚ Ȃ PMU_CTL0 LDOLP1 ᶏLDOץ ԍᵞⱳ Ȃ 

ᵞ ꜚ̔ PMU_CTL0 LDEN ҹ00̆ Ҍᴪ ᵞ ꜚ Ȃ 

̔ҹԅ ≠ ῀ ̆ EXTI҉ ̂ EXTI_PD Ҭ̃

῏ ᵝ ᵝ̆ 7-3. EXTI Ȃ ↕̆

῀ Ҋ Ȃ 

 

ԍCortexÈ-M33 SLEEPDEEP Ȃ Ҋ̆ ҩ1.2Vῃ

Ả ᶫ ̆ LDO IRC16MȁHXTALPLLӞᴪ ῏ Ȃ ῀ ╠̆ᾢ

CortexÈ-M33 └ SLEEPDEEPᵝ 1̆ Ῥ PMU_CTL0 STBMOD

ᵝ 1̆ Ῥ PMU_CS0 WUFβ ̆ WFI WFE ̆פ ῀

̆PMU_CS0 STBFβ MCU ῀ Ȃ ҩ

̆ NRST ᵝ̆RTC / /᷅῀/ꜚ Ԋᴆ̆FWDGTᵝ̆

WKUP ҉ Ȃ ץ ⌠ ᵞ ⱳ ̆ᵖ Ȃ ̆ѿ ῀

̆SRAM0 / SRAM1 / SRAM2 / SRAM3 1.2V ῤ ᴪҡ Ȃ ₮

̆ᴪ ҉ ᵝ̆ ᵝӊ CortexÈ-M330׆x00000000 ףפ Ȃ 

SRAM  

SRAM1 / SRAM2 / SRAM3Ҭ ѿҩ ̆ ῀ SRAM Ȃ ᵝ PMU_CTL1

Ҭ SRAMxPSLEEP (x = 1/2/3)ᵝ ↕̆ SRAMx (x = 1/2/3) ғῤ ᴪҡ Ȃ

ᵝ PMU_CTL1 Ҭ SRAMxPWAKE (x = 1/2/3)ᵝ̆↕ SRAMx (x = 1/2/3)҉

Ȃ 

/ / ̆SRAMx (x = 1/2/3) ץ ҹ҉ Ȃ 

BKP_ONLY ̆SRAMx (x = 1/2/3) Ȃ 

Wi-Fi  

῀Wi-Fi ץ ᴆ ᵝWPEN WPSLEEPᵝ̆̆ ᴆ ̂ WPENҹ
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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 

5-1. ῖ ᵬ  

 MCU Wi-Fi  

Wi-Fi   TX ῃ ᵬ 

Wi-Fi   RX ῃ ᵬ 

└    Wi-Fi_OFF ̆RF  

Sensor hub  + SRAM

 

 MCU ̆CORE_MEM1/2/3̆Wi-

Fi_OFF ̆RF  

Light  + 

SRAM  

 MCU ̆ CORE_MEM1/2/3̆

Wi-Fi_OFF ץ RF҉Ҋ ℗  

Deeper  + 

SRAM  

 MCU ̆CORE_MEM1/2/3̆

Wi-Fi_OFF ̆RF  

   - 

 BKP_ONLY  ֽVBAT 

RF Ҋ 5-5. RF Ȃ 

5-5. 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 
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ANA 5-2. RF Ҭ Ҭ ṿ 5-5. RF ꜚ῏ ̕ 

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

ANA 5-2. RF Ҭ Ҭ ṿ 5-5. RF ꜚ Ȃ 

Â RFSWENβҹ 1̆ ᴆ RF ̔ 

RFPLL / XTAL / BG / RF ANAᴆ RCU ᵝ ῏ ̂

5-5. RF ̆Ҍ ↕Ḡ ҹӊ╠ Ȃ̃ 

t1 = t0 + T1                                      (5-1) 

5-2. RF Ҭ  

   

T1 

HXTAL ̔1msȂ 

ᶫ ̂HXTAL ̃̔ 1usȂ ̂ ᶫ

̃ 

HXTAL  

T2 1us - 10us̆ = 1us BandGapꜚ  

T3 1us - 

T4 1us ҉  

T5 1us ҉  

T6 1us - 

T7 1us 
HXTAL ῏ ₮

 

HXTAL ԍ ₮ ̆ RCU_CTL Ҭ HXTALREADY HXTALEN 

ᵝ ҹ 1 ̆ ₮ ѿҩ HXTAL ῤ Ȃ 

5-3.  

    SRAM  Wi-Fi  

 ֽ῏ CPU  

1ȁ῏ 1.2V 

 

2ȁ῏ IRC16Mȁ

HXTAL PLL 

1ȁ῏ 1.2V 

ᶫ  

2ȁ῏ IRC16Mȁ

HXTAL PLL 

SRAM1 / SRAM2 / 

SRAM3Ҭ ѿҩ

 

Wi-Fi_OFF  

LDO 

 

̂ ⱳ

̃ 

̂ 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 = 1 

(x = 1/2/3) 

1ȁ WPEN = 1̆ 

WPSLEEP = 1 

2ȁ WPEN = 1

̆Wi-Fiᴆsleep_wl

Ḥ  

῀

 פ
WFI WFE WFI WFE WFI WFE - - 

 

WFI ῀̆

↕ᴋᵥҬ

̕ 

WFI ῀̆

EXTI ᴋᵥҬ

̕ WFE

1ȁNRST  

2ȁWKUP  

3ȁFWDGT ᵝ 

SRAMxPWAKE = 

1(x = 1/2/3) 

1ȁ WPEN = 1̆

ᵝWPWAKE = 1 

2ȁ WPEN = 0 
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    SRAM  Wi-Fi  

WFE ῀̆

↕ᴋᵥԊᴆ̂

SEVONPEND = 1

Ҭ ̃  

῀̆ EXTI ᴋᵥ

Ԋᴆ̂

SEVONPEND = 1

Ҭ ̃  

4ȁRTC 3ȁ WPEN = 1

̆Wi-Fiᴆwake_wl

Ḥ  

 
 

IRC16M  

LDO ԍᵞⱳ

̆ ⱴ LDO 

 

҉ ↓ 100ns 100ns 

̔ Ҋ̆ ԅRESET ̆ ᵬLXTAL PC14 PC15̆ᶏ

WKUP ̆ῒז I / O ԍ Ȃ 
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5.3.5. ῃ  

PMU ῃḠ  

EFUSE_TZCTL TZEN β ᵝᶏ ԅ TrustZoneῃⱳ ̆

PMU_SECCCFG ѿ֓ PMU ῃḠ Ȃ RCU

ῃḠ ̆↕ LDOVS[1:0] ῃḠ Ȃ PMU ῃ ᾛ

Ҋ ̔  

Â ᵞⱳ   

Â ̂WKUPx̃  

Â   

Â ᴍ Ώ  

Â RF ῃ  

Â LDO ₮  

5-4. PMU ῃ  

ῃ ᵝ ῃḠ ᵝ 
ῃḠ ᵝ ῃ

 

NA(1) PMU_SECCFG ᵝ  
ȂΏ ̆ ғ

Ԋᴆ 

PMU_SECCFGҬ ѿҩᵝ

ᵝ 
PMU_PRICFGҬ PRIVᵝ 

ȂΏ ̆ ғ

Ԋᴆ(2) 

PMU_SECCFGҬ LPMSECᵝ

ᵝ 

PMU_CTL0Ҭ LDOLP̆STBMOD̆

WURST STBRSTᵝ 
ҹ 0/Ώ  

PMU_SECCFGҬ LPMSEC

WUPxSECᵝ ᵝ 
PMU_CS0ҬWUPENxᵝ ҹ 0/Ώ  

PMU_SECCFGҬ VDMSEC

ᵝ ᵝ 

PMU_CTL0Ҭ LVDEN̆LVDT[2:0]  

VLVDENᵝ 
ҹ 0/Ώ  

PMU_SECCFGҬ DBPSECᵝ

ᵝ 
PMU_CTL0Ҭ BKPWENᵝ ҹ 0/Ώ  

PMU_SECCFGҬ LPSSEᵝ

ᵝ 
 PMU_CTL1 ᵝ ҹ 0/Ώ  

PMU_SECCFGҬ RFSECᵝ

ᵝ 
PMU_RFCTL ᵝ  ҹ 0/Ώ  

RCU_SECCFGҬ

SYSCLKSECᵝ ᵝ 
PMU_CTL0Ҭ LDOVS[1:0] ᵝ ҹ 0/Ώ  

̔ 

1. PMU_SECCFG ῃḠ Ȃ 

2. Ԋᴆ PMU_PRICFG ῃḠ ’Ҋ Ȃ 

PMU Ḡ  

PMU_PRICFGҬ PRIVβ‗ ԅPMU ᾛ ΏȂ PRIVβ

ҹ 0̆ PMU ΏȂ PRIVβҹ 1̆ PMU
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ֽ ΏȂ ҹ ҹ0/Ώ Ȃ 
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5.4. PMU  

PMU ῃ ̔0x5000 7000 

PMU ῃ ̔0x4000 7000 

5.4.1. └ 0̂ PMU_CTL0̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 C000̂׆ ᵝ̃ 

ῃḠ ᵝ ῃ Ώ ҹ ҹ0/Ώ Ȃ Ҍ ῃḠ ̂TZEN = 0̃̆

↕ └Ȃ PMU_PRICFG Ҭ PRIV = 1 ̆ Ȃ 

ץ ̂16β̃ ̂32β̃ 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 

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

rs  rw 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  

17:16 Ḡ  Ḡ ᵝṿȂ 

15:14 LDOVS[1:0] LDO ₮ 

PLL ῏ ̆ ֓ᵝ ᴆ Ȃ Һ PLL ᶏ ̆LDOVS Ȃ

Һ PLL῏ ̆ LDOVS ₮ᵞ ҬȂ 

0x̔LDO ₮ ̂1.2Ṽ 

1x̔LDO ₮ᵞ ̂1.1Ṽ 

13:12 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  
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9 VLVDEN VDDA ᵞ ᶏ  

0̔Ҍ  

1̔ᶏ VDDAᵞ  

8 BKPWEN ᴍ Ώᶏ  

0̔ ᴍ Ώ  

1̔ᾛ ᴍ Ώ  

ᵝӊ , ᴋᵥ ᴍ Ώ Ȃ ᴍ ẠΏ

̆ ᾢ ᵝ 1Ȃ 

7:5 LVDT[2:0] ᵞ ṿ 

000̔2.1V 

001̔2.3V 

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 CortexÈ-M33 ῀ SLEEPDEEP ̆ ῀  

1̔ CortexÈ-M33 ῀ SLEEPDEEP ̆ ῀  

0 LDOLP LDOᵞⱳ  

0̔ ῀ ̆LDOׅ ᵬ 

1̔ ῀ ̆LDO ῀ᵞⱳ  

̔ Ҋ̆ҩ≢ ᴪ IRC16M Ạѿ֓ ᵬȂ

’Ҋ̆ LDO ԍᵞⱳ L̆DOᴪ ᵞⱳ׆ꜚ ℗ ⌠ ᵬ

̆ Ḡ ᵬ ̆ ⌠ ᵬ Ȃ 
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5.4.2. └ 0̂ PMU_CS0̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000̂׆ Ҍ ᵝ̃ 

PMU_PRICFG Ҭ PRIV = 1 ̆ Ȃ 

ץ ̂16β̃ ̂32β̃ 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  VLVDF LVDF STBF WUF 

 r  rw rw rw rw  r r r r 

 

ᵝ/ᵝ    

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 2̂PB2̃ 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  
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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 0̂PA2̃ 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  

7:4 Ḡ  Ḡ ᵝṿȂ 

3 VLVDF VDDAγ  

0̔ ᵞ Ԋᴆ ₮ ̂VDDA ԍ ṿ2.4Ṽ 

1̔ ᵞ Ԋᴆ₮ ̂VDDA ԍ ᵞԍ ṿ2.4Ṽ 

̔VLVDⱳ Ȃ 

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 

5.4.3. └ 1̂ PMU_CTL1̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000̂׆ ᵝ̃ 

ץ ̂16β̃ ̂32β̃ Ȃ 

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

Ḡ  

 

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

SRAM3P

WAKE 

SRAM3PS

LEEP 

Ḡ  

SRAM2P

WAKE 

SRAM2PS

LEEP 

Ḡ  

SRAM1P

WAKE 

SRAM1PS

LEEP 

Ḡ  WPWAKE WPSLEEP WPEN Ḡ  

 rw rw  rw rw  rw rw  rw rw rw  

 

ᵝ/ᵝ    

31:15 Ḡ  Ḡ ᵝṿȂ 

14 SRAM3PWAKE SRAM3 ᴆ ᵝ Ȃ ᴆ ᵝȂ 

13 SRAM3PSLEEP SRAM3 ᴆ ᵝ Ȃ ᴆ ᵝȂ 

12:11 Ḡ  Ḡ ᵝṿȂ 

10 SRAM2PWAKE SRAM2 ᴆ ᵝ Ȃ ᴆ ᵝȂ 

9 SRAM2PSLEEP SRAM2 ᴆ ᵝ Ȃ ᴆ ᵝȂ 

8:7 Ḡ  Ḡ ᵝṿȂ 

6 SRAM1PWAKE SRAM1 ᴆ ᵝ Ȃ ᴆ ᵝȂ 

5 SRAM1PSLEEP SRAM1 ᴆ ᵝ 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 

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

҉ Ȃ̂ ᵝҹ1 ̆Wi-Fi ᴆ ᴆ ҉Ҋ ̃ 

0̔ Wi-Fi_OFF ҉ Ȃ Wi-Fi_OFF ԍ ̆ ᵝ ץ

Wi-FiȂ̂ IRC16M ԍ ̃ 

0 Ḡ  Ḡ ᵝṿȂ 

5.4.4. └ 1̂ PMU_CS1̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000̂׆ Ҍ ᵝ̃ 

PMU_PRICFG Ҭ PRIV = 1 ̆ Ȃ 

ץ ̂16β̃ ̂32β̃ Ȃ 

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

Ḡ  

 

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

SRAM3PS

_ACTIVE 

SRAM3PS

_SLEEP 

Ḡ  

SRAM2PS

_ACTIVE 

SRAM2PS

_SLEEP 

Ḡ  

SRAM1PS

_ACTIVE 

SRAM1PS

_SLEEP 

Ḡ  

WPS_ACT

IVE 

WPS_SLE

EP 

Ḡ  

 r r  r r  r r  r r  

 

ᵝ/ᵝ    

31:15 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 

8:7 Ḡ  Ḡ ᵝṿȂ 

6 SRAM1PS_ACTIVE SRAM1ԍ Ȃ Ȃ 

5 SRAM1PS_SLEEP SRAM1ԍ Ȃ Ȃ 

4 Ḡ  Ḡ ᵝṿȂ 

3 WPS_ACTIVE Wi-Fiԍ Ȃ Ȃ 

2 WPS_SLEEP Wi-Fiԍ Ȃ Ȃ 

1:0 Ḡ  Ḡ ᵝṿȂ 

5.4.5. RF └ ̂PMU_RFCTL̃ 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000̂׆ Ҍ ᵝ̃ 

ץ ̂16β̃ ̂32β̃ Ȃ 

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

Ḡ  

 

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

Ḡ  RFFC RFFS RFSWEN 

 rw rw rw 

 

ᵝ/ᵝ    

31:3 Ḡ  Ḡ ᵝṿȂ 

2 RFFC ᴆ ᵝ ̂ ԍ2ҩIRC16M Ȃ̃ ᴆ Ȃ 

ᴆ └῏ RF ̆ └ ᴆRF ῏ Ȃ 

1 RFFS ᴆ ᵝ ̂ ԍ2ҩIRC16M Ȃ̃ ᴆ Ȃ 
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ᴆ └ RF ̆ └ ᴆRF Ȃ 

0 RFSWEN 1̔ ᴆ RF  

0̔ ᴆ ꜚ 5-5. RF ̂ ̃ RF  

5.4.6. ῃ ̂PMU_SECCFG̃ 

Ẓ ̔0x30 

ᵝṿ̔0x0000 0000 ̂׆ Ҍ ᵝ̃ 

ῃΏ Ώ ̆ᴪ ԊᴆȂ └Ȃ Ҍ ῃḠ

̂TZEN = 0̃̆ ҹ ҹ0/Ώ Ȃ PMU_PRICFG Ҭ PRIV = 1 ̆

Ȃ 

ץ ̂16β̃ ̂32β̃ Ȃ 

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

Ḡ  RFSEC 

 rw 

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

Ḡ  LPSSEC DBPSEC VDMSEC LPMSEC Ḡ  

WUP3SE

C 

WUP2SE

C 

WUP1SE

C 

WUP0SE

C 

 rw rw rw rw  rw rw rw rw 

 

ᵝ/ᵝ    

31:17 Ḡ  Ḡ ᵝṿȂ 

16 RFSEC RF ῃḠ  

ᵝ ᵝ P̆MU_RFCTL PMU_RFPAR ᵝ ῃḠ Ȃ ῃḠ

ᵝ ῃ Ώ ҹ 0/Ώ Ȃ 

15:12 Ḡ  Ḡ ᵝṿȂ 

11 LPSSEC Wi-Fi SRAM ῃḠ  

ᵝ ᵝ̆PMU_CTL1̆PMU_PAR0 PMU_PAR1 ᵝ ῃḠ Ȃ

ῃḠ ᵝ ῃ Ώ ҹ 0/Ώ Ȃ 

10 DBPSEC ᴍ Ώ ῃḠ  

ᵝ ᵝ̆PMU_CTL0 BKPWEN ᵝ ῃḠ Ȃ ῃḠ ᵝ

ῃ Ώ ҹ 0/Ώ Ȃ 

9 VDMSEC ῃḠ  

ᵝ ᵝ̆PMU_CTL0 LVDEN̆LVDT[2:0] VLVDENᵝ ῃḠ Ȃ

ῃḠ ᵝ ῃ Ώ ҹ 0/Ώ Ȃ 

8 LPMSEC ᵞⱳ ῃḠ  

ᵝ ᵝ̆PMU_CTL0 LDOLP̆STBMOD̆WURST STBRSTᵝ

ῃḠ Ȃ ῃḠ ᵝ ῃ Ώ ҹ 0/Ώ Ȃ 
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7:4 Ḡ  Ḡ ᵝṿȂ 

3 WUP3SEC WKUP 3 ῃḠ  

ᵝ ᵝ P̆MU_CS0 WUPEN3ᵝ ῃḠ Ȃ ῃḠ ᵝ

ῃ Ώ ҹ 0/Ώ Ȃ 

2 WUP2SEC WKUP 2 ῃḠ  

ᵝ ᵝ P̆MU_CS0 WUPEN2ᵝ ῃḠ Ȃ ῃḠ ᵝ

ῃ Ώ ҹ 0/Ώ Ȃ 

1 WUP1SEC WKUP 1 ῃḠ  

ᵝ ᵝ P̆MU_CS0 WUPEN1ᵝ ῃḠ Ȃ ῃḠ ᵝ

ῃ Ώ ҹ 0/Ώ Ȃ 

0 WUP0SEC WKUP 0 ῃḠ  

ᵝ ᵝ P̆MU_CS0 WUPEN0ᵝ ῃḠ Ȃ ῃḠ ᵝ

ῃ Ώ ҹ 0/Ώ Ȃ 

5.4.7. ̂PMU_PRICFG̃ 

Ẓ ̔0x34 

ᵝṿ̔0x0000 0000̂׆ Ҍ ᵝ̃ 

ᶏ ᵬȂ ῃḠ ̂TZEN = 1̃̆

ῃ ῃ Ȃ PMU_SECCFG Ҭ ѿҩᵝ ᵝ ̆ ⌠

Ώ ῃḠ ̆ ῃΏ Ȃ 

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  PRIV 

 rw 

 

ᵝ/ᵝ    

31:1 Ḡ  Ḡ ᵝṿȂ 

0 PRIV ᴆ ᵝ Ȃ ᵝ ᶏץ ᵬȂ ᵝ ᵝ̆ ᵝֽ

ᶏ Ȃ  

0̔ PMU ᶏץ ΏȂ  

1̔ PMU ֽ ᶏץ ΏȂ PMU

ҹ0/Ώ Ȃ PMU ῃḠ ̆PRIVβ ῃ ῃ

ΏȂ TrustZoneῃ ᶏ ̂TZEN = 1̃̆ PMU ῃḠ ̆

PRIVβ ῃ Ώ̔ï ῃΏ ҹΏ ̆ ᴪ֟

ԊᴆȂï PRIVβ ῃ Ώ Ȃ 
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6. ᵝ ᾝ̂RCŨ 

6.1. ᵝ └ ᾝ̂RCTL̃ 

 ׃ .6.1.1

GD32W51xβ└ ҈ └ ̔ ᵝȁ ᵝ ᴍ ᵝȂ ᵝ ҹ

‛ ᵝ ῒ̆ ᵝ ԅ ᴍ Ȃ ᵝ ᵝ ԅSW-DP └ ᴍ ӊ ῒ

ᵩ №̆ ῤ IPȂ ᴍ ᵝ ᵝ ᴍ Ȃ ᵝ Ḥ ȁῤ

Ԋᴆ ᵝ Ȃ ׃ ῏ԍ ֓ ᵝ Ḥ Ȃ 

6.1.2. ⱳ  

ᵝ 

ҊԊᴆҬӊѿץ ̆֟ ᵝ̔1ȁ҉ / ᵝ̂POR/PDR ᵝ̃ 2ȁ

ᵝ̂BOR β ̃3ȁ׆ Ҭ ῤ ᵝ ֟ Ȃ ᵝ ᵝ

ԅ ᴍ Ȃ ᵝҹᵞ ̆ ῤ LDO ‰‰ ᶫ1.2V ̆ ᵝ

ҹ Ȃ 

ᵝ 

ҊᴋѿԊᴆץ ̆֟ ѿҩ ᵝ̔ 

Â ҉ ᵝ ̂ POWER_RSTñ̕  

Â ᵝ ̂ NRST̃̕  

Â ̂WWDGT_RSTñ̕  

Â ̂FWDGT_RSTñ̕  

Â CortexÊ-M33 Ҭ ᵝ └ Ҭ SYSRESETREQᵝ ļ1ô ̂SW_RSTñ̕ 

Â EFUSE_USER_CTL NRSTSTDBYᵝ ҹ0̆ ғ ῀ ֟ ᵝ

̂NRSTSTDBỸ̕  

Â EFUSE_USER_CTL NRSTDPSLPᵝ ҹ0̆ ғ ῀ ֟

ᵝ̂NRSTDPSTDBỸȂ 

ᵝ ᵝ ԅSW-DP └ ᴍ ӊ ῒᵩ №̆ ῤ IPȂ 

ᵝ ‖ Ḡ ѿҩ ᵝ ̂ ῤ ̃ 20ës ᵞ ‖ Ȃ 
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6-1. ᵝ  

Filter

WWDGT_RSTn

FWDGT_RSTn

SW_RSTn

NRSTDPSTDBY

NRSTSTDBY

POWER_RSTn

NRST

ᵝ
20us ᵞ

‖

 

ᴍ ᵝ 

ҊԊᴆӊѿץ ̆֟ ᴍ ᵝ 1̔ȁ ᴍ └ Ҭ BKPRSTᵝҹļ1Ľ̕

2ȁ ᴍ ҉ ᵝ̂ VDD VBATң ╠ Ҋ̆VDD VBAT҉ Ȃ̃ 

6.2. └ ᾝ̂CCTL̃ 

 ׃ .6.2.1

└ ᾝ ᶫԅѿ ↓ ⱳ ̆ ѿҩῤ 16M RC ̂IRC16M ȁ̃

ѿҩ ᵣ ̂HXTAL̃ȁѿҩῤ 32K RC ̂IRC32K̃ȁѿҩ

ᵞ ᵣ ̂LXTAL̃ȁ҈ҩ ̂PLLȁPLLDIGȁPLLI2S̃ȁңҩHXTAL

ȁ № ȁ Ȃ 

AHBȁAPB CortexÊ-M33 ̂CK_SYS̃̆ ץ

IRC16MȁHXTAL PLL̂ PLL  PLLDIG Ȃ̃ ץ ⌠180MHzȂ 
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6-2.  

20-52 MHz

HXTAL

16 MHz

IRC16M

Clock

Monitor

CK_IRC16M

CK_HXTAL

CK_PLLP
CK_SYS

180 MHz max

AHB

Prescaler

÷1,2...512

CK_AHB

180 MHz max

APB1

Prescaler

÷4,8,16

TIMER1,2,3,4,5

CK_APB1 x1

x2 or x4

APB2

Prescaler

÷2,4,8,16

TIMER0,15,16

CK_APB2 x1

 x2 or x4

ADC

Prescaler

÷5,6,10,20

CK_APB2

90 MHz max

Peripheral enable

PCLK2

to APB2 peripherals

CK_APB1

45 MHz max

Peripheral enable

PCLK1

to APB1 peripherals

TIMERx enable

CK_TIMERx

to TIMER0,15,16

TIMERx enable

CK_TIMERx

to TIMER1,2,3,4, 

5

CK_ADC to ADC

35 MHz max

AHB enable

HCLK

(to AHB bus,Cortex-

M33,SRAM,DMA,peripherals)

÷8
CK_CST

(to Cortex-M33 SysTick)

FCLK

(free running clock)

32.768 KHz

LXTAL OSC

11

10

01

32 KHz

IRC32K

CK_RTC

CK_FWDGT

(to RTC)

(to FWDGT)

/2 to /32

CK_OUT0

SCS[1:0]

RTCSRC[1:0]

CK_PLLP

CK_HXTAL

CK_IRC16M

CK_LXTAL

11

00

01

10

CKOUT0SEL[1:0]

CKOUT0DIV

÷1,2,3,4,5

xN

VCO

PLL

180 MHz max

180 MHz max

00

01

10

CK_HPDFAU

DIO

to HPDFAUDIO

Peripheral enable

CK_OUT1

CK_PLLDIG

CK_HXTAL

CK_SYS

CK_PLLI2S

11

00

01

10

CKOUT1SEL[1:0]

CKOUT1DIV

÷1,2,3,4,5

CK_HXTAL

to USBFS/TRNG 
Peripheral enable

0

1

USBFSSEL

/PSC 0

1

PLLSEL

IRC16

MDIV

11

/PLLP

/PLLDI

GDIV_

SYS

CK_PLLDIG

/USBFSDIV

to SDIO
Peripheral enable

SDIOSEL

/SDIODIV

xN

VCO

PLLDIG

xN

VCO

PLLI2S

/PLLI2SDIV

/PLLDI

V_I2S

CK_IRC16M

HPDFAUDIOS

EL[1:0]

00

01

10

11

I2SSEL[1:0]

00

01

10

CK_I2S

to I2SPeripheral enable

0

1

HPDFSEL

CK_APB2

CK_SYS

CK_HPDF

to HPDFPeripheral enable

CK_USART0
00

USART0SEL[1:0]

01

10

11
CK_LXTAL

CK_IRC16M

CK_I2C0
00

I2C0SEL[1:0]

01

1x

CK_APB1

CK_SYS
CK_USART2

00

USART2SEL[1:0]

01

10

11
CK_LXTAL

CK_IRC16M

CK_APB2

CK_SYS

to USART0 to USART2
CK_SYS

RFDIV

Peripheral enable

Peripheral enable

Peripheral enable

CK160_WIFI

to WIFI11N

to WIFI11N

CK80_WIFI

CK44DSM_WIFI

CK_SDIO

CK40_WIFI

to WIFI11N

to WIFI11N

Peripheral enable

÷2

÷4

÷3.6

CK_APB1

CK_IRC16M

FMC

00

01

10

11
CK_IRC16M

CK_HXTAL

/PLLI2

SPSC

ADC

Prescaler

÷2,4,6,8
0

1

ADCCK[2]

to I2C0

CK_USBFS/CK_TRNG
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№ ץ AHBȁAPB2 APB1 ȂAHB APB2 / APB1

№≢ҹ 180MHz / 90MHz / 45MHzȂRCU AHB ̂HCLK̃8№ ᵬҹ Cortex

̂SysTick̃ Ȃ SysTick └ ̆ ҉

AHB̂HCLK̃ ᵬҹ SysTick Ȃ 

ADC APB2 2ȁ4ȁ6ȁ8№ AHB 5ȁ6ȁ10ȁ20№ ̆ ױ

ADC_CCTL ADCCKᵝ Ȃ 

TIMER AHB № ̆ ץ ԍCK_APBxȁCK_APBx ңṐ CK_APBx

ṐȂ Ḥ RCU_CFG1 TIMERSELᵝȂ 

USBFS / TRNG PLL׆ PLLDIG Ҭ Ȃ 

RCU_ADDCTL SDIOSELᵝ̆SDIO ץ PLL PLLDIG

IRC16M HXTAL ᶫȂ 

RCU_ADDCTL I2SSELᵝ̆ I2S ץ PLL

PLLI2S I2S_CKIN ῀ ᶫȂ 

RCU_BDCTL RTCSRCᵝ̆RTC ץ LXTAL ȁIRC32K

HXTAL 2-32̂ RCU_CFG0 RTCDIVᵝ ṿ‗ №̃ ᶫȂRTC

HXTAL № Ạҹ ̆ 1.2Vῤ ̆ Ả ȂRTC

IRC32K Ạҹ ̆ VDD ̆ Ả ȂRTC LXTAL Ạҹ

̆ VDD VBAT ̆ Ả Ȃ 

FWDG ꜚ ̆FWDG └ IRC32K Ạҹ Ȃ 

RCU_CFG1 USART0SELᵝ̆USART0/2 IRC16M LXTAL

APB2 ᶫȂ 

RCU_CFG1 I2C0SELᵝ̆I2C0 IRC16M

APB1 ᶫȂ 

RCU_ADDCTL HPDFSELᵝ̆HPDF PCLK2 ᶫȂ 

RCU_ADDCTL Ҭ HPDFADUIOSELᵝ H̆PDF_AUDIO PLLI2S

I2S_CKIN ῀ PLL ᶫ IRC16M ᶫȂ 

6.2.2. Һ  

Â 20⌠52 MHz ᵣ ̂HXTAL̃̕ 

Â ῤ 16 MHz RC ̂IRC16M̃̕ 

Â 32,768 Hz ᵞ ᵣ  ̂LXTAL̃̕ 

Â ῤ 32 KHz RC ̂IRC32K̃̕ 

Â PLL HXTAL IRC16M̕ 

Â PLLDIG ҹHXTAL̕ 

Â PLLI2S ҹHXTAL̕ 

Â HXTAL Ȃ 
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6.2.3. ⱳ  

ᵣ ̂HXTAL̃ 

20⌠52MHz ᵣ ҹ ᶫ ҹ Ȃ ᵣ

ңҩI·¢![ Ȃ ᵣ

Ȃ 

6-3. HXTAL  

OSCIN OSCOUT

C1 C2

Crystal

 

HXTAL ᵣ ץ └ RCU_CTL HXTALEN/HXTALPU/ 

HXTALREADYᵝ ꜚ ῏ ̆ └ RCU_CTLҬ HXTALSTBᵝ

Ȃ ꜚ ̆ ⌠ ѿᵝ ᴆ ļ1Ľ̆ ₮ Ȃ ҩ

ҹ ꜚ Ȃ HXTAL ̆ Ҭ RCU_INTҬ

Ҭ ᶏ ᵝHXTALSTBIEᵝ ļ1Ľ̆ ᴪ֟ Ҭ Ȃ ̆HXTAL ץ

ᵬ PLL ῀ Ȃ 

└ RCU_CTL HXTALBPSᵝ ļ0Ľ HXTALENᵝ ļ1Ľ ץ

Ȃ ῀ Ḥ̆ OSCIN ŎSCOUTḠ ̆ 6-4. ҊHXTAL

Ȃ ̆CK_HXTAL ԍ ꜚOSCIN Ȃ 

6-4. ҊHXTAL  

OSCIN OSCOUT

 

ῤ 16M RC ̂IRC16M̃ 

ῤ 16MHz RC ̆ IRC16M ̆ 16MHz ̆ ҉ CPU

ῒẠҹ ȂIRC16M RC Ҍ ᴋᵥ ᴆ ᴆҊҹ

ᶫ ᵞ ȂIRC16M RC ץ └ ̂RCU_CTL̃Ҭ

IRC16MENᵝ ꜚ ῏ Ȃ └ RCU_CTLҬ IRC16MSTBᵝ IRC16Mῤ

RC ȂIRC16M ꜚ HXTAL ᵣ Ȃ Ҭ
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RCU_INTҬ Ҭ ᶏ ᵝIRC16MSTBIE ļ1Ľ̆ IRC16M ץ ̆ ֟ ѿҩҬ

ȂIRC16M Ӟ ᵬ PLL ῀ Ȃ 

ᴪ ‰IRC16M ̆ᵖ ׅ HXTAL Ȃ ץ

ȁ ᴆ ‗ ҩ ᵬҹ Ȃ 

HXTAL PLL ҹ ҹ̆ԅ ⁞ ׆ ̆

׆ ∆ ̆ ᴆᴪ └IRC16M ᵬҹ Ȃ 

USART0 ŬSRAT2 I2C0 IRC16Mᵬҹ ↕̆IRC16M └ ҹUSART0̆

USRAT2 I2C0 Ȃ 

̂PLL̃ 

҈ҩῤ ̆PLLȁPLLI2S PLLDIGȂPLL PLLDIG Ạҹ ̂Ҍ

180MHz̃,PLL PLLDIG № ẠҹUSBFS / TRNG / SDIO / I2S / HPDFץ

ȂPLLI2S ẠҹI2S / HPDFץ Ȃ 

PLL ץ RCU_CTL Ҭ PLLENᵝ ꜚ ῏ ȂRCU_CTL Ҭ

PLLSTBᵝ PLL Ȃ RCU_INT Ҭ Ҭ ᶏ ᵝPLLSTBIE

ļ1Ľ̆ PLL ץ ̆ ֟ ѿҩҬ Ȃ 

PLLI2S ץ RCU_CTL Ҭ PLLI2SENᵝ ꜚ ῏ ȂRCU_CTL Ҭ

PLLI2SSTBᵝ PLLI2S Ȃ RCU_INT Ҭ Ҭ ᶏ ᵝ

PLLI2SSTBIE ļ1Ľ̆ PLLI2S ץ ̆ ֟ ѿҩҬ Ȃ 

PLLDIG ץ RCU_CTL Ҭ PLLDIGEN/PLLDIGPUᵝ ꜚ ῏ Ȃ

RCU_CTL Ҭ PLLDIGSTBᵝ PLLDIG Ȃ RCU_INT Ҭ

Ҭ ᶏ ᵝPLLDIGSTBIE ļ1Ľ̆ PLLDIG ץ ̆ ֟ ѿҩҬ Ȃ 

῀Deepsleep / Standby HXTAL ⌠ ̂HXTALẠҹ

῀ ̃̆ ҈ PLL ῏ Ȃ 

ᵞ ᵣ ̂LXTAL̃ 

LXTAL ѿҩ ҹ32.768kHz ᵞ ᵣ Ȃ ҹ ᶫѿҩᵞ

ⱳ ғ ‰ ȂLXTAL ץ ᴍ └ ̂RCU_BDCTL̃Ҭ

LXTALENᵝ ꜚ ῏ Ȃ ᴍ └ RCU_BDCTLҬ LXTALSTBᵝ

LXTAL Ȃ Ҭ RCU_INTҬ Ҭ ᶏ ᵝLXTALSTBIE ļ1Ľ̆

LXTAL ץ ̆ ֟ ѿҩҬ Ȃ 

ᴍ └ RCU_BDCTL LXTALBPS LXTALENᵝ ļ1Ľ ץ

ȂCK_LXTALҍ ⌠OSC32IN ҉ Ḥ ѿ Ȃ 

ῤ 32K RC ̂IRC32K̃ 

IRC32Kῤ RC ѿҩᵞⱳ ̆ 32 kHz̆ҹ

ᶫ ȂIRC32K ᶫᵞ ̆ ҹҌ ᴆȂIRC32K 

RC ץ ᵝ / RCU_RSTSCKҬ IRC32KENᵝ ꜚ ῏ Ȃ

ᵝ / RCU_RSTSCKҬ IRC32KSTBᵝ IRC32K Ȃ
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ᵝ / RCU_RSTSCKҬ Ҭ ᶏ ᵝIRC32KSTBIE ļ1Ľ̆ IRC32K

ץ ̆ ֟ ѿҩҬ Ȃ 

̂CK_SYS̃  

ᵝ ̆IRC16M ẠҹCK_SYS ̆ 0̆RCU_CFG0Ҭ

ᵝSCS ℗ץ ҹHXTAL CK_PLLP CK_PLLDIGȂ SCS ṿ

̆ ᶏ ⌠ Ȃ ѿҩ

PLL PLLDIG ᵬҹ ̆ Ҍ Ả Ȃ 

HXTAL ̂CKM̃ 

└ RCU_CTLҬ HXTAL ᶏ ᵝCKMEN̆HXTAL ᶏץ ⱳ

Ȃ ⱳ HXTAL ꜚ ᶏ ̆ HXTALẢ Ȃѿ ⌠HXTAL

̆HXTAL ꜚ ̆Ҭ RCU_INTҬ HXTAL Ҭ ᵝCKMIF

ļ1Ľ̆ ֟ HXTAL ԊᴆȂ ҩ Ҭ Cortex-M33 Ҍ Ҭ NMI Ȃ

HXTAL ᵬ PLL ̆HXTAL Ḇᶏ IRC16Mҹ ғPLL

ꜚ Ȃ 

₮ⱳ  

₮ⱳ 32kHz⌠180MHz׆₮ Ȃ 0̂RCU_CFG0̃Ҭ

CK_OUT0 ᵝ CKOUT0SEL Ҍ Ḥ Ȃ GPIO

ⱳ I/Ô AFIÕ ₮ Ḥ ȂCK_OUT1 ₮

RCU_CFG0Ҭ CKOUT1SELᵝ Ȃ 

6-1. ₮0  

₮ 0 ᵝ   

00 CK_IRC16M 

01 CK_LXTAL 

10 CK_HXTAL 

11 CK_PLLP 

6-2. ₮1  

₮ 1 ᵝ   

00 CK_SYS 

01 CK_PLLI2SR 

10 CK_HXTAL 

11 CK_PLLDIG 

RCU_CFG0 CKOUT0DIVᵝ ̆ ץ CK_OUT0 ₮ ᶛ№

̆ ᵞCK_OUT0 ₮ Ȃ 

RCU_CFG0 CKOUT1DIVᵝ ̆ ץ CK_OUT1 ₮ ᶛ№

̆ ᵞCK_OUT1 ₮ Ȃ 
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└ 

̂RCU_DSṼҬ DSLPVS[2:0]ᵝ ץ └1.2V

Ҋ Ȃ 

6-3. Ґ1.2V  

DSLPVS[1:0] ̂Ṽ 

00 1.1 

01 1.0 

10 0.9 

11 0.8 

RCU_DSV ̂RCU_VKEỸḠ Ȃ Ώ0x1A2B3C4D⌠

RCU_VKEY ̆RCU_DSV Ώ῀Ȃ 

6.3. RCU ῃḠ  

Trustzoneᶏ ̆ RCU_SECP_CFG ץ RCU ᵝ

Ҍ ῃ ḱ Ȃ Trustzone ̆ RCU ῃ ̆

RCU_SECP_CFG ῃ RCU ῃ ҹ /Ώ ȂTrustzone

ῃ FMC_OBR Ҭ TZEN ᵝ Ȃ 

RCU_SECP_CFG ̆ ץ ῃ ḱ HXTAL̆CKMEN̆

IRC16M̆IRC32K̆LXTAL̆PLL̆PLLDIĞPLLI2S̆AHB № ץ̆

̆CKOUT ₮ ᵝ RMVF ȂRCU_SECP_CFG ҬRCU

ῃᵝ 6-4. RCU ῃḠ ɼ 

ԍ ῃ ̆ RCU_AHBxEN̆RCU_APBxEN̆RCU_AHBxRST̆RCU_APBxRST̆

RCU_AHBxSPEN̆RCU_APBxSPEN Ҭ̆ῒ ῏ ̆ ᵝ̆ ᵞⱳ

ᶏ Ӟ ῃ Ȃ 

6-4. RCU ῊḦ  

RCU_SECCFG

ᵝ 
 ῃḠ ᵝ 

IRC16MSECP=1 

RCU_CTL 
IRC16MEN, IRC16MSTB,  

IRC16MADJ, IRC16MCALIB, 

RCU_INT 
IRC16MSTBIE, IRC16MSTBIF, 

 IRC16MSTBIC, IRC16MSTBIF 

RCU_CFG1 IRC16MDIV 

HXTALSECP=1 

RCU_CTL 

HXTALEN,HXTALSTV,HXTALBPS,CKMEN,RFCKME

N,HXTALPU,HXTALENI2S,HSTALENPLL,HATALREA

DY 

RCU_INT 
CKMIC, HXTALSTBIC, HXTALSTBIE, 

 CKMIF, HXTALSTBIF 

IRC32KSECP=1 
RCU_PLLSSCTL IRC32KEN, IRC32KSTB 

RCU_INT  IRC32KSTBIC, IRC32KSTBIE,  
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RCU_SECCFG

ᵝ 
 ῃḠ ᵝ 

IRC32KSTBIF 

LXTALSECP=1 RCU_BDCTL 
LXTALEN, LXTALSTB, LXTALBPS, 

 LXTALDRI 

SYSCLKSECP=1 RCU_CFG0 
SCS[1:0], SCSS[1:0],CKOUT0SEL[1:0], 

CKOUT0DIV[2:0],CKOUT1DIV[2:0], CKOUT1SEL[1:0] 

PRESCSECP=1 RCU_CFG0 
AHBPSC[3:0], APB1PSC[2:0], 

 APB2PSC [2:0], TIMERSEL 

PLLSECP=1 

RCU_PLL 
PLLSRC[0], PLLPSC[6:0], 

PLLN[8:0], PLLEN, PLLP[1:0], 

RCU_CTL PLLSTB, PLLEN 

RCU_PLLSSCTL 
SSCGON, SS_TYPE, 

MODSTEP, MODCNT 

RCU_INT 
PLLSTBIC, PLLSTBIE, 

PLLSTBIF 

PLLDIGSECP=1 

RCU_CTL 
PLLDIGDIV_SYS[5:0], 

PLLDIGSEL[1:0] 

RCU_CTL 
PLLDIGSTB, PLLDIGEN, 

PLLDIGPU 

RCU_INT 
PLLDIGSTBIC, PLLDIGSTBIE, 

PLLDIGSTBIF 

RMVFSECP=1 RCU_RSTSCK RSTFC 

BKPSECP=1 RCU_BDCTL BKPRST 

PLLI2SSECP=1 

RCU_PLLCFG2 PLLI2SN[6:0], PLLI2SPSC[2:0], PLLI2SDIV[5:0] 

RCU_CTL PLLI2SSTB, PLLI2SEN 

RCU_ADDCTL PLLDIV_I2S 

RCU_INT 
PLLI2SSTBIC, PLLI2SSTBIE,  

PLLI2SSTBIF 

ԅRCU_SECPCFGҬ ҩᵝ ̆ ֓RCU ΐ ῃ ̆ ғ

Ҭ ῃ ῃᵝ 6-5. RCU ῃᵝ ῃᵝ ↕Ȃ 

6-5. RCU Ὴᵣ Ὴᵣ ∑ 

 
 Ώ 

ῃ  ῃ  ῃ  ῃ  

ῃᵝ ᾛ  
RAẐ ֟

Ԋᴆ̃ 
ᾛ  

WÎ ֟

Ԋᴆ t ̃ 

ῃᵝ ᾛ  ᾛ  ᾛ  ᾛ  

RCU_SECP_CFG ᾛ  RAẐ֟

Ԋᴆ̃
̂1̃ 

ᾛ  
WÎ֟ Ԋ

ᴆ̃ ̂1̃ 

̔̂1̃ TZIAC_INTEN2 Ҭ ԅRCU Ҭ ̆↕ᴪ ѿҩ

Ҭ Ȃ 
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6.4. RCU Ḡ  

Ḡ Ҋ RCU ↕ 6-6. RCU 

↕Ȃ 

6-6. RCU ∑ 

 
 Ώ 

    

RCUPRIP = 0 ᾛ  

ᾛ ̂ ԅ

RCU_CTL Ҭ

RCUPRIP ᵝ̃ 

ᾛ  

ᾛ ̂ ԅ

RCU_CTL Ҭ

RCUPRIP ᵝ̃ 

RCUPRIP = 1 

ᾛ ̂ ԅ

RCU_AHBxSEC

P_STAT,RCU_A

PBx_SECP_STA

T,RCU_SECP_S

TAT , 

RCU_CTL 

Ҭ RCUPRIP 

ᵝ̃ 

RAZ ᾛ  WI 
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6.5. RCU  

RCU ῃ ̔0x5002 3800 

RCU ῃ ̔0x4002 3800 

6.5.1. └ ̂RCU_CTL̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0004 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 

HXTALE

NPLL 

HXTALE

NI2S 

HXTALP

U 

PLLI2SST

B 

PLLI2SE

N 

PLLSTB PLLEN 

PLLDIGS

TB 

RFCKME

N 

PLLDIGE

N 

PLLDIGP

U 

CKMEN 

HXTALB

PS 

HXTALST

B 

HXTALE

N 

rw rw r rw r rw r 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] RCUPRIV 

IRC16MS

TB 

IRC16ME

N 

r rw rw r rw 

 

ᵝ/ᵝ    

31 HXTALREADY ᴆ ᵣ ̂HXTAL̃ ̆ HXTALEN̆HXTALENI2S̆

HXTALENPLL PLLDIGEN῏ Ώ῀Ȃ 

0̔ ᴆ HXTAL  

1̔ ᴆ HXTAL  

30 HXTALENPLL PLLP ᵣ ̂HXTAL̃ᶏ ̆ PLL῏ Ώ῀ 

ᴆ ᵝ ᵝ̆ ῀ ᴆ ᵝȂ 

0̔PLLP ᵣ ῏  

1̔PLLP ᵣ   

29 HXTALENI2S PLLI2S ᵣ ̂HXTAL̃ᶏ ̆ PLLI2S῏ Ώ῀ 

ᴆ ᵝ ᵝ̆ ῀ ᴆ ᵝȂ 

0̔PLLI2S ᵣ ῏  

1̔PLLI2S ᵣ  

28 HXTALPU HXTALEN̆HXTALENI2S,HXTALENPLL PLLDIGEN ̆HXTALPU

Ҍ Ώ῀ 0Ȃ 

ᴆ ᵝ ᵝ̆ ῀ ᴆ ᵝȂ 

0̔ ᵣ  

1̔ ᵣ ҉  

27 PLLI2SSTB PLLI2S ᵝ 

ᴆ 1 PLLI2S ₮  

0̔PLLI2S  

1̔PLLI2S  
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26 PLLI2SEN PLLI2Sᶏ  

ᴆ ᵝ ᵝ̆ ῀ ᴆ ᵝ 

0̔PLLI2S ῏   

1̔PLLI2S   

25 PLLSTB PLL ᵝ 

ᴆ 1 PLL ₮  

0̔PLL  

1̔PLL  

24 PLLEN PLLᶏ  

ᴆ ᵝ ᵝ̆ PLL Ạҹ ᵝҌ ᵝȂ ῀

ᴆ ᵝ  

0̔PLL ῏   

1̔PLL  

23 PLLDIGSTB PLLDIG ᵝ 

ᴆ 1 PLLDIG ₮  

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 ῏  

1̔PLLDIG  

20 PLLDIGPU PLLDIG҉ Ȃ PLLDIGEN ᵬҹ , ᵝҌ ᵝȂ 

ᴆ ᵝ ᵝ̆ ῀ ᴆ ꜚ ᵝ 

0̔PLLDIG  

1̔PLLDIG҉  

19 CKMEN HXTAL ᶏ   

0̔ 20 ~ 52 MHz ᵣ ̂HXTAL̃   

1̔ᶏ 20 ~ 52 MHz ᵣ ̂HXTAL̃  

ᴆ ⌠HXTAL ᵞ ̆ῤ ᴆ ꜚ℗ ⌠

IRC16M Ȃ Ҋ₃ץ ̔ ᵝ̆҉ ᵝ̆ ᴆ

CKMIFᵝȂ 

̔ᶏ HXTAL ץ ̆ ᴆ └ᵝIRC16MEN ̆ ꜚᶏ

IRC16M Ȃ  

18 HXTALBPS ᵣ ̂HXTAL̃ ᶏ  

HXTALENᵝҍHXTALPU ҹ0 ̆HXTALBPSᵝ Ώ0 

0̔ᶏ HXTAL ̆HXTAL ₮ ԍ ῀  

1̔ HXTAL  



                                                                    GD32W51x Ύ 

150 
 

17 HXTALSTB ᵣ ̂HXTAL̃ ᵝ 

ᴆ ļ1Ľ HXTAL   

0̔HXTAL  

1̔HXTAL  

16 HXTALEN ᵣ ̂HXTAL̃ᶏ   

ᴆ ᵝ ᵝ̆ HXTAL ᵬҹ PLL Ạҹ ̆

ῒẠҹPLL ῀ ̆ ᵝҌ ᵝȂ ῀ ᴆ ꜚ ᵝ 

0̔ 20 ~ 52 MHz ᵣ ῏  

1̔ 20 ~ 52 MHz ᵣ  

15:8 IRC16MCALIB[7:0] ῤ 16MHz RC ‰ṿ  

҉ ꜚⱴ ֓ᵝ 

7:3 IRC16MADJ[4:0] ῤ 16MHz RC ṿ 

֓ᵝ ᴆ ᵝ̆ ṿҹ IRC16MADJ[4:0]ᵝ ╠ṿⱴ҉

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

2 RCUPRIP RCU Ḡ Ȃ 

ᴆ ᵝ ᵝȂ ᵝȂ 

ᵝ ᵝ ῒ Ȃ 

0̔ ץ RCU Ȃ 

1̔RCU RCU_AHBxSECSTAT̆RCU_APBxSECSTAT

RCU_SECSTAT Ȃ 

RCU RAZ / WIȂ 

TrustZone ῃ ̂TZEN = 1̃̆↕ RCUҌ ῃ ̆ ץ ῃ

ῃ Ώ῀ RCUPRIPᵝȂ  

RCU ῃ ↕̆ ῃ Ώ῀RCUPRIPᵝȂ ῃ Ώ

ᵬ ȂRCUPRIPᵝ҉ ῃ Ώ Ȃ 

1 IRC16MSTB IRC16Mῤ 16MHz RC ᵝ  

ᴆ ļ1Ľ IRC16M  

0̔IRC16M  

1̔IRC16M  

0 IRC16MEN ῤ 16MHz RC ᶏ  

ᴆ ᵝ ᵝ̆ IRC16M Ạҹ ̆ ᵝҌ ᵝȂ ׆

̆ CKMEN ᵝ ᵬ HXTAL

̆ ᵝ ᴆ 1 ꜚIRC16M Ȃ 

0̔ῤ 16 MHz RC ῏  

1̔ῤ 16 MHz RC  

6.5.2. PLL ̂RCU_PLL̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 3010 

PLL Ҋ↓Ὲ ̔ 
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CK_PLLVCOSRC = CK_PLLSRC / PLLPSC 

CK_PLLVCO = CK_PLLVCOSRC × PLLN  

CK_PLLP = CK_PLLVCO / PLLP 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  PLLP[1:0] 

 rw 

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

PLLSEL PLLN[8:0] PLLPSC[5:0] 

rw rw rw 

 

ᵝ/ᵝ    

31:18 Ḡ  Ḡ ᵝṿȂ 

17:16 PLLP[1:0] PLLP ₮ № ̂PLL VCO Ạҹ ῀̃ 

PLL ῏ ᴆ ᵝ Ȃ ֓ᵝ Ạ PLL VCO

̂CK_PLLVCÕ№ PLLP ₮ ̂CK_PLLP̃ȂCK_PLLP ץ

ᵬ ̂Ҍ 180MHz̃Ȃ RCU_PLL PLLNᵝ

CK_PLLVCO ԅ Ȃ 

00 ̔CK_PLLP = CK_PLLVCO / 2 

01 ̔CK_PLLP = CK_PLLVCO / 4 

10 ̔CK_PLLP = CK_PLLVCO / 6 

11 ̔CK_PLLP = CK_PLLVCO / 8 

15 PLLSEL PLL  

ᴆ ᵝ ̆ └PLL  

0̔ IRC16M ₮ ᵬҹPLL  

1̔ HXTAL ᵬҹPLL  

14:6 PLLN[8:0] PLL VCO Ṑ  

PLL ῏ ᴆ ᵝ ֽ̂ ῃ / Ώ ᵬ̃Ȃ ֓ᵝ Ạ

PLL VCO ̂CK_PLLVCOSRC̃Ṑ PLL VCO ₮

̂CK_PLLVCÕȂRCU_PLL PLLPSCᵝ CK_PLLVCOSRC

ԅ Ȃ 

̔CK_PLLVCO 64MHz⌠ 400MHzӊ  

PLLN ṿ ̔  

64 Ů PLLN Ů 511̂ RCU_PLLSSCTL SSCGON = 0̃ 

69 Ů PLLN Ů5 04̂ RCU_PLLSSCTL SSCGON = 1 / SS_TYPE = 

0̃ 

71 Ů PLLN Ů 508̂ RCU_PLLSSCTL SSCGON = 1 / SS_TYPE = 

1̃ 

000000000̔Ḡ  

000000001̔Ḡ  

é 

000111111̔Ḡ  
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001000000̔CK_PLLVCO = CK_PLLVCOSRC x 64. 

001000001̔CK_PLLVCO = CK_PLLVCOSRC x 65. 

é 

111111110: CK_PLLVCO = CK_PLLVCOSRC x 510. 

111111111: CK_PLLVCO = CK_PLLVCOSRC x 511 

5:0 PLLPSC[5:0] PLL VCO №  

PLL ῏ ᴆ ᵝ Ȃ ֓ᵝ Ạ PLL ̂CK_PLLSRC̃

№ PLL VCO ̂CK_PLLVCOSRC̃ȁPLLSAI VCO

̂CK_PLLSAIVCOSRC̃ PLLI2S VCO ̂CK_PLLI2SVCOSRC̃Ȃ

RCU_PLL PLLSELᵝ CK_PLLSRC ԅ Ȃ 

VCO 1MHz⌠ 2MHzӊ  

000000̔Ḡ . 

000001̔Ḡ  

000010̔CK_PLLSRC / 2 

000011̔CK_PLLSRC / 3 

é 

111111̔CK_PLLSRC / 63 

6.5.3. 0̂ RCU_CFG0̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 9400 

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] Ḡ  CKOUT0SEL[1:0] 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    

31:30 CKOUT1SEL[1:0] CKOUT1   

ᴆ ᵝ   

00̔  

01̔ CK_PLLI2S  

10̔ ᵣ ̂HXTAL̃ 

11̔ CK_PLLDIG  

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

CK_OUT1 RCU_CFG0 31:30ᵝ 

0xx̔CK_OUT1Ҍ№  

100̔CK_OUT1 2№  

101̔CK_OUT1 3№  
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110̔CK_OUT1 4№  

111̔CK_OUT1 5№  

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

CK_OUT0 RCU_CFG0 22:21ᵝ 

0xx̔CK_OUT0Ҍ№  

100̔CK_OUT0 2№  

101̔CK_OUT0 3№  

110̔CK_OUT0 4№  

111̔CK_OUT0 5№  

23 Ḡ  Ḡ ᵝṿȂ 

22:21 CKOUT0SEL[1:0] CKOUT0  

ᴆ ᵝ  

00̔ ῤ 16M RC  

01̔ ᵞ ᵣ ̂LXTAL̃  

10̔ ᵣ ̂HXTAL̃ 

11̔ CK_PLLP  

20:16 RTCDIV[4:0] RTC №  

ᴆ ᵝ Ȃ ֓ᵝ ᵬ HXTAL № RTC ̂Ҍ

1MHz̃ 

00000̔  

00001: CK_HXTAL / 2 

00010: CK_HXTAL / 3 

00011: CK_HXTAL / 4 

é 

11111: CK_HXTAL / 32 

15:13 APB2PSC[2:0] APB2 №  

ᴆ ᵝ ̆ └ APB2 №  

0xx̔ CK_AHB Ҍ№  

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 № . 

0xx̔Ḡ  

100̔Ḡ  

101̔ CK_AHB 4№  

110̔ CK_AHB 8№  

111̔ CK_AHB 16№  

9:8 Ḡ  Ḡ ᵝṿȂ 
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7:4 AHBPSC[3:0] AHB №  

ᴆ ᵝ ̆ └ AHB № . 

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 ̆ ╠  

00̔ CK_IRC16M ᵬҹ CK_SYS  

01̔ CK_HXTAL ᵬҹ CK_SYS  

10̔ CK_PLLP ᵬҹ CK_SYS  

11̔ CK_PLLDIGᵬҹ CK_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 ᵬҹ CK_SYS  

01̔ CK_HXTAL ᵬҹ CK_SYS  

10̔ CK_PLLP ᵬҹ CK_SYS  

11̔ CK_PLLDIGᵬҹ CK_SYS  

6.5.4. 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 

PLLI2SS

TBIC 

PLLSTBI

C 

HXTALST

BIC 

IRC16MS

TBIC 

LXTALST

BIC 

IRC32KS

TBIC 

 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  

PLLDIGS

TBIE 

PLLI2SST

BIE 

PLLSTBI

E 

HXTALST

BIE 

IRC16MS

TBIE 

LXTALST

BIE 

IRC32KS

TBIE 

CKMIF 

PLLDIGS

TBIF 

PLLI2SS

TBIF 

PLLSTBI

F 

HXTALST

BIF 

IRC16MS

TBIF 

LXTALST

BIF 

IRC32KS

TBIF 

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

 

ᵝ/ᵝ    
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31:24 Ḡ  Ḡ ᵝṿȂ 

23 CKMIC HXTAL Ҭ  

ᴆΏ 1 ᵝ CKMIF ᵝ. 

0̔Ҍ ᵝ CKMIF ᵝ 

1̔ ᵝ CKMIF ᵝ 

22 PLLDIGSTBIC PLLDIG Ҭ  

ᴆΏ 1 ᵝ PLLDIGSTBIF ᵝ 

0̔Ҍ ᵝ PLLDIGSTBIF ᵝ 

1̔ ᵝ PLLDIGSTBIF ᵝ 

21 PLLI2SSTBIC PLLI2S Ҭ  

ᴆΏ 1 ᵝ PLLI2SSTBIF ᵝ 

0̔Ҍ ᵝ PLLI2SSTBIF ᵝ 

1̔ ᵝ PLLI2SSTBIF ᵝ 

20 PLLSTBIC PLL Ҭ  

ᴆΏ 1 ᵝ PLLSTBIF ᵝ 

0̔Ҍ ᵝ PLLSTBIF ᵝ 

1̔ ᵝ PLLSTBIF ᵝ 

19 HXTALSTBIC HXTAL Ҭ  

ᴆΏ 1 ᵝ HXTALSTBIF ᵝ 

0̔Ҍ ᵝ HXTALSTBIF ᵝ 

1̔ ᵝ HXTALSTBIF ᵝ 

18 IRC16MSTBIC IRC16M Ҭ  

ᴆΏ 1 ᵝ IRC16MSTBIF ᵝ 

0̔Ҍ ᵝ IRC16MSTBIF ᵝ 

1̔ ᵝ IRC16MSTBIF ᵝ 

17 LXTALSTBIC LXTAL Ҭ  

ᴆΏ 1 ᵝ LXTALSTBIF ᵝ 

0̔Ҍ ᵝ LXTALSTBIF ᵝ 

1̔ ᵝ LXTALSTBIF ᵝ 

16 IRC32KSTBIC IRC32K Ҭ  

ᴆΏ 1 ᵝ IRC32KSTBIF ᵝ 

0̔Ҍ ᵝ IRC32KSTBIF ᵝ 

1̔ ᵝ IRC32KSTBIF ᵝ 

15 Ḡ  Ḡ ᵝṿȂ 

14 PLLI2SSTBIE PLLDIG Ҭ ᶏ  

ᴆ ᵝ ᵝ ᶏ / PLLDIG Ҭ  

0̔ PLLDIG Ҭ  

1̔ᶏ PLLDIG Ҭ  

13 PLLI2SSTBIE PLLI2S Ҭ ᶏ  
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ᴆ ᵝ ᵝ ᶏ / PLLI2S Ҭ  

0̔ PLLI2S Ҭ  

1̔ᶏ PLLI2S Ҭ  

12 PLLSTBIE PLL Ҭ ᶏ  

ᴆ ᵝ ᵝ ᶏ / PLL Ҭ  

0̔ PLL Ҭ  

1̔ᶏ PLL Ҭ  

11 HXTALSTBIE HXTAL Ҭ ᶏ  

ᴆ ᵝ ᵝ ᶏ / HXTAL Ҭ  

0̔ HXTAL Ҭ  

1̔ᶏ HXTAL Ҭ  

10 IRC16MSTBIE IRC16M Ҭ ᶏ  

ᴆ ᵝ ᵝ ᶏ / IRC16M Ҭ  

0̔ IRC16M Ҭ  

1̔ᶏ IRC16M Ҭ  

9 LXTALSTBIE LXTAL Ҭ ᶏ  

ᴆ ᵝ ᵝ ᶏ / LXTAL Ҭ  

0̔ LXTAL Ҭ  

1̔ᶏ LXTAL Ҭ  

8 IRC32KSTBIE IRC32K Ҭ ᶏ  

ᴆ ᵝ ᵝ ᶏ / IRC32K Ҭ  

0̔ IRC32K Ҭ  

1̔ᶏ IRC32K Ҭ  

7 CKMIF HXTAL Ҭ ᵝ 

HXTAL ᴆ ᵝ 

ᴆ ᵝ CKMICᵝ ᵝ 

0̔  

1̔HXTAL  

6 PLLDIGSTBIF PLLDIG Ҭ ᵝ 

PLLDIG ғPLLDIGSTBIEᵝ 1 ᴆ 1 

ᴆ ᵝ PLLDIGSTBIEᵝ ᵝ 

0̔ PLLDIG Ҭ ֟  

1̔֟ PLLDIG Ҭ  

5 PLLI2SSTBIF PLLI2SI Ҭ ᵝ 

PLLI2S ғPLLI2SSTBIEᵝ 1 ᴆ 1 

ᴆ ᵝ PLLI2SSTBICᵝ ᵝ 

0̔ PLLI2S Ҭ ֟  

1̔֟ PLLI2S Ҭ  

4 PLLSTBIF PLL Ҭ ᵝ 

PLL ғPLLSTBIEᵝ 1 ᴆ 1 
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ᴆ ᵝ PLLSTBICᵝ ᵝ 

0̔ PLL Ҭ ֟  

1̔֟ PLL Ҭ  

3 HXTALSTBIF HXTAL Ҭ ᵝ 

20~52 MHz ᵣ ғHXTALSTBIEᵝ 1 ᴆ 1 

ᴆ ᵝ HXTALSTBICᵝ ᵝ 

0̔ HXTAL Ҭ ֟  

1̔֟ HXTAL Ҭ  

2 IRC16MSTBIF IRC16M Ҭ ᵝ 

ῤ 16MHz RC ғIRC16MSTBIEᵝ 1 ᴆ 1 

ᴆ ᵝ IRC16MSTBICᵝ ᵝ 

0̔ IRC16M Ҭ ֟  

1̔֟ IRC16M Ҭ  

1 LXTALSTBIF LXTAL Ҭ ᵝ 

ᵞ ᵣ ғLXTALSTBIEᵝ 1 ᴆ 1 

ᴆ ᵝ LXTALSTBICᵝ ᵝ 

0̔ LXTAL Ҭ ֟  

1̔֟ LXTAL Ҭ  

0 IRC32KSTBIF IRC32K Ҭ ᵝ 

ῤ 32kHz RC ғIRC32KSTBIEᵝ 1 ᴆ 1 

ᴆ ᵝ IRC32KSTBICᵝ ᵝ 

0̔ IRC32K Ҭ ֟  

1̔֟ IRC32K Ҭ  

6.5.5. 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 

Ḡ  

USBFSR

ST 

Ḡ  

DMA1RS

T 

DMA0RS

T 

Ḡ  

 rw  rw rw  

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

Ḡ  WIFIRST CRCRST Ḡ  TSIRTS 

TZPCUR

ST 

Ḡ  PCRST PBRST PARST 

 rw rw  rw rw  rw rw rw 

 

ᵝ/ᵝ    

31:30 Ḡ  Ḡ ᵝṿȂ 

29 USBFSRST USBFS ᵝ 



                                                                    GD32W51x Ύ 

158 
 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ USBFS  

28:23 Ḡ  Ḡ ᵝṿȂ 

22 DMA1RST DMA1 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ DMA1 

21 DMA0RST DMA0 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ DMA0 

20:14 Ḡ  Ḡ ᵝṿȂ 

13 WIFIRST Wi-Fi ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝWi-Fi 

12 CRCRST CRC ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ CRC 

11:9 Ḡ  Ḡ ᵝṿȂ 

8 TSIRST TSI ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ TSI 

7 TZPCURST TZPCU ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ TZPCU 

6:3 Ḡ  Ḡ ᵝṿȂ 

2 PCRST GPIO C ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ GPIO C 

1 PBRST GPIO B ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  
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1̔ ᵝ GPIO B 

0 PARST GPIO A ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ GPIO A 

6.5.6. 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  DCIRST 

 rw rw rw rw  rw 

 

ᵝ/ᵝ    

31:7 Ḡ  Ḡ ᵝṿȂ 

5 HAURST HAU ᵝ 

ᴆ ᵝ ᵝ. 

0̔ ᵬ  

1̔ ᵝ HAU  

4 CAURST CAU ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ CAU 

3 PKCAURST PKCAU ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ PKCAU 

2:1 Ḡ  Ḡ ᵝṿȂ 

0 DCIRST DCI ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ DCI  
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6.5.7. 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 SQPIRST 

 rw rw 

 

ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿȂ 

1 QSPIRST QSPI ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ QSPI  

0 SQPIRST SQPI ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ SQPI  

6.5.8. 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 

USART1

RST 

Ḡ  

 rw  rw rw  rw rw  

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

Ḡ  SPI1RST Ḡ  

WWDGT

RST 

Ḡ  

TIMER5R

ST 

TIMER4R

ST 

TIMER3R

ST 

TIMER2R

ST 

TIMER1R

ST 

 rw  rw  rw rw rw rw rw 

 

ᵝ/ᵝ    

31:29 Ḡ  Ḡ ᵝṿȂ 

28 PMURST PMU ᵝ 

ᴆ ᵝ ᵝ 
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0̔ ᵬ  

1̔ ᵝ PMU 

27:23 Ḡ  Ḡ ᵝṿȂ 

22 I2C1RST I2C1 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ I2C1 

21 I2C0RST I2C0 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ I2C0 

20:19 Ḡ  Ḡ ᵝṿȂ 

18 UART0RST UART0 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ UART3 

17 USART1RST USART1 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ USART1 

16:15 Ḡ  Ḡ ᵝṿȂ 

14 SPI1RST SPI1 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ SPI1 

13:12 Ḡ  Ḡ ᵝṿȂ 

11 WWDGTRST WWDGT ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝWWDGT 

10:5 Ḡ  Ḡ ᵝṿȂ 

4 TIMER5RST TIMER5 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ TIMER5 

3 TIMER4RST TIMER4 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  
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1̔ ᵝ TIMER4 

2 TIMER3RST TIMER3 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ TIMER3 

1 TIMER2RST TIMER2 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ TIMER2 

0 TIMER1RST TIMER1 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ TIMER1 

6.5.9. 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 

HPDFRS

T 

Ḡ  

TIMER16

RST 

TIMER15

RST 

Ḡ  

rw rw  rw rw  

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

Ḡ  

SYSCFG

RST 

Ḡ  SPI0RST SDIORST Ḡ  ADCRST Ḡ  

USART2

RST 

Ḡ  

TIMER0R

ST 

 rw  rw rw  rw  rw  rw 

 

ᵝ/ᵝ    

31 RFRST RF ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ RF 

30 HPDFRST HPDF ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ HPDF 

29:19 Ḡ  Ḡ ᵝṿȂ 

18 TIMER16RST TIMER16 ᵝ 

ᴆ ᵝ ᵝ 
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0̔ ᵬ  

1̔ ᵝ TIMER16 

17 TIMER15RST TIMER15 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ TIMER15 

16:15 Ḡ  Ḡ ᵝṿȂ 

14 SYSCFGRST SYSCFG ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ SYSCFG 

13 Ḡ  Ḡ ᵝṿȂ 

12 SPI0RST SPI0 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ SPI0 

11 SDIORST SDIO ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ SDIO 

10:9 Ḡ  Ḡ ᵝṿȂ 

8 ADCRST ADC ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ ADC 

7:6 Ḡ  Ḡ ᵝṿȂ 

5 USART2RST USART2 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ USART2 

3:1 Ḡ  Ḡ ᵝṿȂ 

0 TIMER0RST TIMER0 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ TIMER0 
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6.5.10. AHB1ᶏ ̂RCU_AHB1EÑ 

Ẓ ̔0x30 

ᵝṿ̔0x000F 0080 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

USBFSE

N 

Ḡ  DMA1EN DMA0EN Ḡ  

SRAM3E

N 

SRAM2E

N 

SRAM1E

N 

SRAM0E

N 

 rw  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  TSIEN 

TZPCUE

N 

Ḡ  PCEN PBEN PAEN 

 rw rw rw  rw rw  rw rw rw 

 

ᵝ/ᵝ    

31:30 Ḡ  Ḡ ᵝṿȂ 

29 USBFSEN USBHS ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ USBHS  

1̔ USBHS  

28:23 Ḡ  Ḡ ᵝṿȂ 

22 DMA1EN DMA1 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ DMA1  

1̔ DMA1  

21 DMA0EN DMA0 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ DMA0  

1̔ DMA0  

20 Ḡ  Ḡ ᵝṿȂ 

19 SRAM3EN SRAM3 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ SRAM3  

1̔ SRAM3  

18 SRAM2EN SRAM2 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ SRAM2  

1̔ SRAM2  

17 SRAM1EN SRAM1 ᶏ  

ᴆ ᵝ ᵝ 
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0̔῏ SRAM1  

1̔ SRAM1  

16 SRAM0EN SRAM0 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ SRAM0  

1̔ SRAM0  

15 Ḡ  Ḡ ᵝṿȂ 

14 WIFIRUNEN WIFIRUN ᶏ  

ᴆ ᵝ ᵝ̆ WIFIENҹ 0 ̆ ҹ  

0̔῏ WIFIRUN  

1̔ WIFIRUN  

13 WIFIEN Wi-Fi ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ Wi-Fi  

1̔ Wi-Fi  

12 CRCEN CRC ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ CRC  

1̔ CRC  

11:9 Ḡ  Ḡ ᵝṿȂ 

8 TSIEN TSI ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ TSI  

1̔ TSI  

7 TZPCUEN TZPCU ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ TZPCU  

1̔ TZPCU  

6:3 Ḡ  Ḡ ᵝṿȂ 

2 PCEN GPIO C ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ GPIO C  

1̔ GPIO C  

1 PBEN GPIO B ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ GPIO B  

1̔ GPIO B  

0 PAEN GPIO A ᶏ  

ᴆ ᵝ ᵝ 
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0̔῏ GPIO A  

1̔ GPIO A  

6.5.11. AHB2ᶏ ̂RCU_AHB2EÑ 

Ẓ ̔0x34 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  TRNGEN HAUEN CAUEN 

PKCAUE

N 

Ḡ  DCIEN 

 rw rw rw rw  rw 

 

ᵝ/ᵝ    

31:7 Ḡ  Ḡ ᵝṿȂ 

6 TRNGEN TRNG ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ TRNG  

1̔ TRNG  

5 HAUEN HAU ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ HAU  

1̔ HAU  

4 CAUEN CAU ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ CAU  

1̔ CAU  

3 PKCAUEN PKCAU ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ PKCAU  

1̔ PKCAU  

2:1 Ḡ  Ḡ ᵝṿȂ 

0 DCIEN DCI ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ DCI  

1̔ DCI  
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6.5.12. 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 SQPIEN 

 rw rw 

 

ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿȂ 

1 QSPIEN QSPI ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ QSPI  

1̔ QSPI  

0 SQPIEN SQPI ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ SQPI  

1̔ SQPI  

6.5.13. 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 

USART1

EN 

Ḡ  

 rw  rw rw  rw rw  

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

Ḡ  SPI1EN Ḡ  

WWDGT

EN 

Ḡ  

TIMER5E

N 

TIMER4E

N 

TIMER3E

N 

TIMER2E

N 

TIMER1E

N 

 rw  rw  rw rw rw rw rw 

 

ᵝ/ᵝ    

31:29 Ḡ  Ḡ ᵝṿȂ 

28 PMUEN PMU ᶏ  

ᴆ ᵝ ᵝ 
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0̔῏ PMU  

1̔ PMU  

27:23 Ḡ  Ḡ ᵝṿȂ 

22 I2C1EN I2C1 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ I2C1  

1̔ I2C1  

21 I2C0EN I2C0 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ I2C0  

1̔ I2C0  

20:19 Ḡ  Ḡ ᵝṿȂ 

18 USART0EN USART0 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ USART0  

1̔ USART0  

17 USART1EN USART1 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ USART1  

1̔ USART1  

16:15 Ḡ  Ḡ ᵝṿȂ 

14 SPI1EN SPI1 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ SPI1  

1̔ SPI1  

13:12 Ḡ  Ḡ ᵝṿȂ 

11 WWDGTEN WWDGT ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ WWDGT  

1̔ WWDGT  

10:5 Ḡ  Ḡ ᵝṿȂ 

4 TIMER5EN TIMER5 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ TIMER5  

1̔ TIMER5  

3 TIMER4EN TIMER4 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ TIMER4  
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1̔ TIMER4  

2 TIMER3EN TIMER3 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ TIMER3  

1̔ TIMER3  

1 TIMER2EN TIMER2 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ TIMER2  

1̔ TIMER2  

0 TIMER1EN TIMER1 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ TIMER1  

1̔ TIMER1  

6.5.14. APB2ᶏ ̂RCU_APB2EÑ 

Ẓ ̔0x44 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

RFEN HPDFEN Ḡ  

TIMER16

EN 

TIMER15

EN 

Ḡ  

rw rw  rw rw  

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

Ḡ  

SYSCFG

EN 

Ḡ  SPI0EN SDIOEN Ḡ  ADCEN Ḡ  

USART2

EN 

Ḡ  

TIMER0E

N 

 rw  rw rw  rw  rw  rw 

 

ᵝ/ᵝ    

31 RFEN RF ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ RF  

1̔ RF  

30 HPDFEN HPDF ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ HPDF  

1̔ HPDF  

29:19 Ḡ  Ḡ ᵝṿȂ 

18 TIMER16EN TIMER16 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ TIMER10  
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1̔ TIMER10  

17 TIMER15EN TIMER15 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ TIMER9  

1̔ TIMER9  

16:15 Ḡ  Ḡ ᵝṿȂ 

14 SYSCFGEN SYSCFG ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ SYSCFG  

1̔ SYSCFG  

13 Ḡ  Ḡ ᵝṿȂ 

12 SPI0EN SPI0 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ SPI0  

1̔ SPI0  

11 SDIOEN SDIO ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ SDIO  

1̔ SDIO  

10:9 Ḡ  Ḡ ᵝṿȂ 

8 ADCEN ADC ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ ADC  

1̔ ADC  

7:5 Ḡ  Ḡ ᵝṿȂ 

4 USART2EN USART2 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ USART2  

1̔ USART2  

3:1 Ḡ  Ḡ ᵝṿȂ 

0 TIMER0EN TIMER0 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ TIMER0  

1̔ TIMER0  

6.5.15. AHB1 ᶏ ̂RCU_AHB1SPEÑ 

Ẓ ̔0x50 
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ᵝṿ̔0x206F F187 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

USBFSS

PEN 

Ḡ  

DMA1SP

EN 

DMA0SP

EN 

Ḡ  

SRAM3S

PEN 

SRAM2S

PEN 

SRAM1S

PEN 

SRAM0S

PEN 

 rw  rw rw  rw rw rw rw 

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

FMCSPE

N 

WIFIRUN

SPEN 

WIFISPE

N 

CRCSPE

N 

Ḡ  TSISPEN 

TZPCUS

PEN 

Ḡ  PCSPEN PBSPEN PASPEN 

rw rw rw rw  rw rw  rw rw rw 

 

ᵝ/ᵝ    

31:30 Ḡ  Ḡ ᵝṿȂ 

29 USBFSSPEN Ҋ USBFS ᶏ   

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ USBFS  

1̔ Ҋ USBFS  

28:23 Ḡ  Ḡ ᵝṿȂ 

22 DMA1SPEN Ҋ DMA1 ᶏ   

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ DMA1  

1̔ Ҋ DMA1  

21 DMA0SPEN Ҋ DMA0 ᶏ   

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ DMA0  

1̔ Ҋ DMA0  

20 Ḡ  Ḡ ᵝṿȂ 

19 SRAM3SPEN Ҋ SRAM3 ᶏ   

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ SRAM3  

1̔ Ҋ SRAM3  

18 SRAM2SPEN Ҋ SRAM2 ᶏ   

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ SRAM2  

1̔ Ҋ SRAM2  

17 SRAM1SPEN Ҋ SRAM1 ᶏ   

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ SRAM1  

1̔ Ҋ SRAM1  
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16 SRAM0SPEN Ҋ SRAM0 ᶏ   

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ SRAM0  

1̔ Ҋ SRAM0  

15 FMCSPEN Ҋ FMC ᶏ   

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ FMC  

1̔ Ҋ FMC  

14 WIFIRUNSPEN ҊWIFIRUN ᶏ   

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ WIFIRUN  

1̔ Ҋ WIFIRUN  

13 WIFISPEN ҊWi-Fi ᶏ   

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ Wi-Fi  

1̔ Ҋ Wi-Fi  

12 CRCSPEN Ҋ CRC ᶏ   

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ CRC  

1̔ Ҋ CRC  

11:9 Ḡ  Ḡ ᵝṿȂ 

8 TSISPEN Ҋ TSI ᶏ   

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ TSI  

1̔ Ҋ TSI  

7 TZPCUSPEN Ҋ TZPCU ᶏ   

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ TZPCU  

1̔ Ҋ TZPCU  

6:3 Ḡ  Ḡ ᵝṿȂ 

2 PCSPEN Ҋ GPIO C ᶏ   

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ GPIO C  

1̔ Ҋ GPIO C  

1 PBSPEN Ҋ GPIO B ᶏ   

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ GPIO B  

1̔ Ҋ GPIO B  

0 PASPEN Ҋ GPIO A ᶏ   

ᴆ ᵝ ᵝ 
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0̔ Ҋ῏ GPIO A  

1̔ Ҋ GPIO A  

6.5.16. AHB2 ᶏ ̂RCU_AHB2SPEÑ 

Ẓ ̔0x54 

ᵝṿ̔0x0000 0079 

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  

TRNGSP

EN 

HAUSPE

N 

CAUSPE

N 

PKCAUS

PEN 

Ḡ  DCISPEN 

 rw rw rw rw  rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

6 TRNGSPEN Ҋ TRNG ᶏ   

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ TRNG  

1̔ Ҋ TRNG  

5 HAUSPEN Ҋ HAU ᶏ   

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ HAU  

1̔ Ҋ HAU  

4 CAUSPEN Ҋ CAU ᶏ   

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ CAU  

1̔ Ҋ CAU  

3 PKCAUSPEN Ҋ PKCAU ᶏ   

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ PKCAU  

1̔ Ҋ PKCAU  

2:1 Ḡ  Ḡ ᵝṿȂ 

0 DCISPEN Ҋ DCI ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ DCI  

1̔ Ҋ DCI  
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6.5.17. AHB3 ᶏ ̂RCU_AHB3SPEÑ 

Ẓ ̔0x58 

ᵝṿ̔0x0000 0003 

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  

QSPISPE

N 

SQPISPE

N 

 rw rw 

 

ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿȂ 

1 QSPISPEN Ҋ QSPI ᶏ   

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ QSPI  

1̔ Ҋ QSPI  

0 SQPISPEN Ҋ SQPI ᶏ   

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ SQPI  

1̔ Ҋ SQPI  

6.5.18. APB1 ᶏ ̂RCU_APB1SPEÑ 

Ẓ ̔0x60 

ᵝṿ̔0x1066 481F 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

PMUSPE

N 

Ḡ  

I2C1SPE

N 

I2C0SPE

N 

Ḡ  

USART0

SPEN 

USART1

SPEN 

Ḡ  

 rw  rw rw  rw rw  

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

Ḡ  

SPI1SPE

N 

Ḡ  

WWDGT

SPEN 

Ḡ  

TIMER5S

PEN 

TIMER4S

PEN 

TIMER3S

PEN 

TIMER2S

PEN 

TIMER1S

PEN 

 rw  rw  rw rw rw rw rw 

 

ᵝ/ᵝ    

31:29 Ḡ  Ḡ ᵝṿȂ 

28 PMUSPEN Ҋ PMU ᶏ   
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ᴆ ᵝ ᵝ 

0̔ Ҋ῏ PMU  

1̔ Ҋ PMU  

27:23 Ḡ  Ḡ ᵝṿȂ 

22 I2C1SPEN Ҋ I2C1 ᶏ   

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ I2C1  

1̔ Ҋ I2C1  

21 I2C0SPEN Ҋ I2C0 ᶏ   

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ I2C0  

1̔ Ҋ I2C0  

20:19 Ḡ  Ḡ ᵝṿȂ 

18 USART0SPEN Ҋ USART0 ᶏ   

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ USART0  

1̔ Ҋ USART0  

17 USART1SPEN Ҋ USART1 ᶏ   

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ USART1  

1̔ Ҋ USART1  

16:15 Ḡ  Ḡ ᵝṿȂ 

15 SPI2SPEN Ҋ SPI2 ᶏ   

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ SPI2  

1̔ Ҋ SPI2  

14 SPI1SPEN Ҋ SPI1 ᶏ   

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ SPI1  

1̔ Ҋ SPI1  

13:12 Ḡ  Ḡ ᵝṿȂ 

11 WWDGTSPEN ҊWWDGT ᶏ   

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ WWDGT  

1̔ Ҋ WWDGT  

10:5 Ḡ  Ḡ ᵝṿȂ 

4 TIMER5SPEN Ҋ TIMER5 ᶏ   

ᴆ ᵝ ᵝ 
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0̔ Ҋ῏ TIMER5  

1̔ Ҋ TIMER5  

3 TIMER4SPEN Ҋ TIMER4 ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ TIMER4  

1̔ Ҋ TIMER4  

2 TIMER3SPEN Ҋ TIMER3 ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ TIMER3  

1̔ Ҋ TIMER3  

1 TIMER2SPEN Ҋ TIMER2 ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ TIMER2  

1̔ Ҋ TIMER2  

0 TIMER1SPEN Ҋ TIMER1 ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ TIMER1  

1̔ Ҋ TIMER1  

6.5.19. APB2 ᶏ ̂RCU_APB2SPEÑ 

Ẓ ̔0x64 

ᵝṿ̔0XC006 5911 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

RFSPEN 

HPDFSP

EN 

Ḡ  

TIMER16

SPEN 

TIMER15

SPEN 

Ḡ  

rw rw  rw rw  

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

Ḡ  

SYSCFG

SPEN 

Ḡ  

SPI0SPE

N 

SDIOSPE

N 

Ḡ  

ADCSPE

N 

Ḡ  

USART2

SPEN 

Ḡ  

TIMER0S

PEN 

 rw  rw rw  rw  rw  rw 

 

ᵝ/ᵝ    

31 RFSPEN Ҋ RF ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ RF  

1̔ Ҋ RF  

30 HPDFSPEN Ҋ HPDFSP ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ HPDFSP  
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1̔ Ҋ HPDFSP  

29:19 Ḡ  Ḡ ᵝṿȂ 

18 TIMER16SPEN Ҋ TIMER16 ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ TIMER16  

1̔ Ҋ TIMER16  

17 TIMER15SPEN Ҋ TIMER15 ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ TIMER15  

1̔ Ҋ TIMER15  

16:15 Ḡ  Ḡ ᵝṿȂ 

14 SYSCFGSPEN Ҋ SYSCFG ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ SYSCFG  

1̔ Ҋ SYSCFG  

13 Ḡ  Ḡ ᵝṿȂ 

12 SPI0SPEN Ҋ SPI0 ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ SPI0  

1̔ Ҋ SPI0  

11 SDIOSPEN Ҋ SDIO ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ SDIO  

1̔ Ҋ SDIO  

10:9 Ḡ  Ḡ ᵝṿȂ 

8 ADCSPEN Ҋ ADC ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ ADC  

1̔ Ҋ ADC  

7:5 Ḡ  Ḡ ᵝṿȂ 

4 USART2SPEN Ҋ USART2 ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ USART2  

1̔ Ҋ USART2  

3:1 Ḡ  Ḡ ᵝṿȂ 

0 TIMER0SPEN Ҋ TIMER0 ᶏ  

ᴆ ᵝ ᵝ 
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0̔ Ҋ῏ TIMER0  

1̔ Ҋ TIMER0  

6.5.20. ᴍ └ ̂RCU_BDCTL̃ 

Ẓ ̔0x70 

ᵝṿ̔0x0000 0018, ᴍ ᵝ ᵝ 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

̔ ᴍ └ ̂RCU_BDCTL̃ LXTALENȁLXTALBPSȁRTCSRC RTCENᵝ

ֽ ᴍ ᵝ 0Ȃ └ ̂PMU_CTL̃Ҭ BKPWENᵝ 1

֓ᵝ ꜚȂ 

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

Ḡ  BKPRST 

 rw 

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

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

LXTALBP

S 

LXTALST

B 

LXTALEN 

rw  rw  rw rw r rw 

 

ᵝ/ᵝ    

31:17 Ḡ  Ḡ ᵝṿȂ 

16 BKPRST ᴍ ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ ᴍ  

15 RTCEN RTC ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ RTC  

1̔ RTC  

14:10 Ḡ  Ḡ ᵝṿȂ 

9:8 RTCSRC[1:0] RTC  

ᴆ ᵝ └RTC Ȃѿ RTC ̆ ԅ ᴍ

ᵝ ↕ Ҍ Ȃ 

00̔  

01̔ CK_LXTAL ᵬҹ RTC  

10̔ CK_IRC32K ᵬҹ RTC  

11̔ CK_HXTAL / RTCDIV ᵬҹ RTC ̆ RCU_CFG0

RTCDIVᵝ Ȃ 

7:5 Ḡ  Ḡ ᵝṿȂ 

4:3 LXTALDRI[1:0] LXTAL ꜚ ⱬ 
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ᴆ ᵝ ᵝȂ ᴍ ᵝ ᵝ ṿ 

00̔ ꜚ ⱬ 

01̔Ҭ ꜚ ⱬ  

10̔ ꜚ ⱬ 

11̔ ꜚ ⱬ̂ ᵝ ṿ̃ 

̔LXTALDRIᵝ Ҋ  

2 LXTALBPS LXTAL ᶏ  

ᴆ ᵝ ᵝ 

0̔ LXTAL   

1̔ᶏ LXTAL  

1 LXTALSTB ᵞ ᵣ ᵝ 

ᴆ ļ1Ľ LXTAL  

0̔LXTAL  

1̔LXTAL  

0 LXTALEN LXTAL ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ LXTAL  

1̔ᶏ LXTAL  

6.5.21. 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 ᵝ 

RSTFCᵝΏ 1 ᵝ 

0̔ ᵞⱳ ᵝ  

1̔ ᵞⱳ ᵝ 

30 WWDGTRSTF ᵝ ᵝ 
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ᵝ ᴆ 1 

RSTFCᵝΏ 1 ᵝ 

0̔ ᵝ  

1̔ ᵝ 

29 FWDGTRSTF ᵝ ᵝ 

ᵝ ᴆ 1 

RSTFCᵝΏ 1 ᵝ 

0̔ ᵝ  

1̔ ᵝ 

28 SWRSTF ᴆ ᵝ ᵝ 

ᴆ ᵝ ᴆ 1 

RSTFCᵝΏ 1 ᵝ 

0̔ ᴆ ᵝ  

1̔ ᴆ ᵝ 

27 PORRSTF ᵝ ᵝ 

ᵝ ᴆ 1 

RSTFCᵝΏ 1 ᵝ 

0̔ ᵝ  

1̔ ᵝ 

26 EPRSTF ᵝ ᵝ 

ᵝ ᴆ 1 

RSTFCᵝΏ 1 ᵝ 

0̔ ᵝ  

1̔ ᵝ 

25 Ḡ  Ḡ ᵝṿȂ 

24 RSTFC ᵝ ᵝ 

ᴆ 1 ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ ᵝ 

23:2 Ḡ  Ḡ ᵝṿȂ 

1 IRC32KSTB IRC32K ᵝ 

ᵝ ᴆ 1 IRC32K ₮  

0̔IRC32K  

1̔IRC32K  

0 IRC32KEN IRC32Kᶏ  

ᴆ ᵝ ᵝ 

0̔῏ IRC32K  

1̔ IRC32K  
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6.5.22. PLL └ ̂RCU_PLLSSCTL̃ 

Ẓ ̔0x80 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

└ֽ ԍҺPLL  

ֽ PLL ̆RCU_PLLSSCTL Ώ῀ 

ԍ PLL ̆ ҊῈ ̔ 

 MODCNT = round̂fPLLIN / 4 / fmod̃ 

 MODSTEP = round̂mdamp * PLLN*214 / ̂MODCNT * 100̃̃ 

fPLLIN PLL ῀ ̆fmod └ ̆mdamp └ ̂ №

̃̆PLLN PLL Ṑ Ȃ 

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

SSCGON SS_TYPE Ḡ  MODSTEP[14:3] 

rw rw  rw 

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

MODSTEP[2:0] MODCNT[12:0] 

rw rw 

 

ᵝ/ᵝ    

31 SSCGON PLL └ᶏ  

0̔ └ 

1̔ᶏ └ 

30 SS_TYPE PLL └  

0̔ Ҭ  

1̔ Ҋ  

29:28 Ḡ  Ḡ ᵝṿȂ 

27:13 MODSTEP ֓ᵝ PLL └ Ȃ Ҋ ᴆ̔MODSTEP * 

MODCNT Ů 216-1 

12:0 MODCNT ֓ᵝ PLL └ Ȃ Ҋ ᴆ̔MODSTEP * 

MODCNT Ů 216-1 

6.5.23. PLL ̂RCU_PLLCFG̃ 

Ẓ ̔0x84 

ᵝṿ̔0x0300 0000 

PLLI2S Ҋ↓Ὲ ̔ 

CK_PLLI2SVCOSRC = CK_PLLI2SSRC / PLLI2SPSC 

CK_PLLI2SVCO = CK_PLLI2SVCOSRC × PLLI2SN  

CK_PLLI2S = CK_PLLI2SVCO / PLLI2SDIV 
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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 

PLLDIGDIV_SYS [5:0] PLLDIGOSEL[1:0] Ḡ  PLLI2SPSC[2:0] 

   rw 

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

Ḡ  PLLI2SN[6:0] Ḡ  PLLI2SDIV[5:0] 

 rw  rw 

 

ᵝ/ᵝ    

31:26 PLLDIGDIV_SYS 

[5:0] 

PLLI2SDIG № ԍ ₮  

000000̔PLLDIG ץ 1ᵬҹ  

000001̔PLLDIG ץ 2ᵬҹ  

000010̔PLLDIG ץ 2ᵬҹ  

ŀ 

111111̔PLLDIG 64ᵬҹץ  

25:24 PLLDIGOSEL[1:0] PLLDIG ₮  

00̔ 192Mhzᵬҹ PLLDIG ₮  

01̔ 240Mhzᵬҹ PLLDIG ₮  

10̔ 320Mhzᵬҹ PLLDIG ₮  

11̔ 480MhzᵬҹPLLDIG ₮  

23:19 Ḡ  Ḡ ᵝṿȂ 

18:16 PLLI2SPSC[2:0] PLLI2S VCO № Ȃ 

PLLI2S῏ ̆ ץ ᴆ Ȃ ֓ᵝ ԍ PLLI2SVCO

CK_PLLI2SVCOSRC Ȃ 

000̔CK_PLLI2SSRC / 1 

001̔CK_PLLI2SSRC / 2 

é 

110̔CK_PLLI2SSRC / 7 

111̔CK_PLLI2SSRC / 8 

15 Ḡ  Ḡ ᵝṿȂ 

14:8 PLLI2SN[6:0] PLLI2S VCO Ṑ  

PLLI2S ῏ ᴆ ᵝ ֽ̂ ῃ / Ώ ᵬ̃ 

֓ᵝ Ạ PLLI2S VCO ̂CK_PLLI2SVCOSRC̃Ṑ PLLI2S 

VCO ₮ ̂CK_PLLI2SVCÕȂRCU_PLL PLLPSCᵝ

CK_PLLI2SVCOSRC ԅ Ȃ 

̔CK_ PLLI2SVCO 64MHz⌠ 500MHzӊ  

PLLI2SN ṿ ҹ̔8 Ů PLLI2SN Ů 127 

0000000: Ḡ  

0000001: Ḡ  

é 

0000111: Ḡ  

0001000: CK_PLLI2SVCO = CK_PLLI2SVCOSRC x 8. 
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0001001: CK_PLLI2SVCO = CK_PLLI2SVCOSRC x 9. 

é 

1111111: CK_PLLI2SVCO = CK_PLLI2SVCOSRC x 127 

7:6 Ḡ  Ḡ ᵝṿȂ 

5:0 PLLI2SDIV[5:0] PLLI2S № Ȃ 

ᵝ ᴆ 1 ᵝȂ 

000000̔PLLI2SDIV ῀ ץ 32 

000001̔Ḡ  

000010̔Ḡ  

000011̔PLLI2SDIV ῀ ץ 1.5 

000100̔PLLI2SDIV ῀ ץ 2 

000101̔PLLI2SDIV ῀ ץ 2.5 

é 

111111̔PLLI2SDIV ῀  31.5ץ

6.5.24. 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] USART2SEL[1:0] I2C0SEL[1:0] Ḡ  

TIMERSE

L 

Ḡ  

LDO_AN

A_LQB 

LDO_CLK

_LQB 

BGPU 

LDOCLK

LPU 

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] 

r rw  rw rw 

 

ᵝ/ᵝ    

31:30 USART0SEL[1:0] USART0  

ᴆ 1 ᵝץ └ USART0 Ȃ 

00̔ CK_APB1ᵬҹ USART0  

01̔ CK_SYSᵬҹ USART0  

10̔ CK_LXTALᵬҹ USART0  

11̔ CK_IRC16MᵬҹUSART0  

29:28 USART2SEL[1:0] USART2  

ᴆ ᵝץ └ USART1 Ȃ 

00̔ CK_APB2ᵬҹ USART2  

01̔ CK_SYSᵬҹ USART2  

10̔ CK_LXTALᵬҹ USART2  

11̔ CK_IRC16MᵬҹUSART2  
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27:26 I2C0SEL[1:0] I2C0  

ᴆ 1 ᵝץ └ I2C0 Ȃ 

00̔ CK_APB1ᵬҹ I2C0  

01̔ CK_SYSᵬҹ I2C0  

1x̔ CK_IRC16MᵬҹI2C0  

25 Ḡ  Ḡ ᵝṿȂȂ 

24 TIMERSEL TIMER  

ᴆ ᵝ ᵝ ᵝ ӈԅ  

0̔ RCU_CFG0 APB1PSC/APB2PSCᵝ ṿҹ 0b0xx

̂CK_APBx = CK_AHB̃ 0b100̂CK_APBx = CK_AHB / 2̃̆

ԍ CK_AHB̂CK_TIMERx = CK_AHB̃̆ ↕ ԍ APB ңṐ

̂ APB1 ̔ CK_TIMERx = 2 x CK_APB1̆ APB2 ̔

CK_TIMERx = 2 x CK_APB2̃Ȃ 

1̔ RCU_CFG0 APB1PSC / APB2PSCᵝ ṿҹ 0b0xx

̂CK_APBx = CK_AHB̃̆0b100̂CK_APBx = CK_AHB / 2̃̆ 0b101

̂CK_APBx = CK_AHB / 4̃, ԍ CK_AHB̂CK_TIMERx = 

CK_AHB̃Ȃ ↕ ԍ APB Ṑ̂ APB1 ̔

CK_TIMERx = 4 x CK_APB1̕ APB2 ̔CK_TIMERx = 4 x 

CK_APB2̃Ȃ 

23:22 Ḡ  Ḡ ᵝṿȂ 

21 LDO_ANA_LQB RF Ḥᴋ ῃ  

0̔ LDO Ẓ  

1̔ LDOᵞ Ẓ  

20 LDO_CLK_LQB RF Ḥᴋ ῃ  

0̔ LDO Ẓ  

1̔ LDOᵞ Ẓ  

19 BGPU BandGap҉ ᶏ ̆RFḤᴋ ῃ 

0̔BandGap  

1̔BandGap҉  

18 LDOCLKPU LDO ҉ ᶏ RF / ADC̆RF Ḥᴋ ῃ  

0̔LDO  

1̔LDO ҉  

17 LDOANAPU LDO ҉ RF ̆RFḤᴋ ῃ 

0̔LDO  

1̔LDO ҉  

16 RFPLLPU RFPLL҉ ̆RFḤᴋ ῃ 

0̔RFPLL  

1̔RFPLL҉  

15 RFPLLLOCK RF PLL Ȃ 

0̔RFPLL  
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1̔RFPLL  

14 RFPLLCALEN RF PLL ᶏ Ȃ RF Ḥᴋ ῃ  

0̔RF PLL ῏  

1̔RF PLL  

13:12 Ḡ  Ḡ ᵝṿȂ 

11:9 BGVBIT[2:0] BandGapⱳ ̆ HXTALON H̆XTALENI2S H̆XTALENPLL PLLDIGEN

Ώ῀ȂRF Ḥᴋ ῃ Ȃ 

8:0 IRC16MDIV[8:0] IRC16M № ԍ ₮  

IRC16M IRC16MEN Ώ῀Ȃ 

00000000̔IRC16M ץ 1 

00000001̔IRC16M ץ 2 

00000010̔IRC16M ץ 3 

ŀ 

11111111̔IRC16M  512ץ

6.5.25. 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  PLLDIV_I2S[5:0] Ḡ  

SDIOSEL[

1] 

SDIODIV[5:0] 

SDIOSEL

[0] 

 rw  rw rw rw 

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

HPDFAUDIOSEL I2SSEL[1:0] 

HPDFSE

L 

Ḡ  USBFSDIV[4:0] 

USBFSS

EL 

rw rw rw  rw rw 

 

ᵝ/ᵝ    

31:30 Ḡ  Ḡ ᵝṿȂ 

29:24 PLLDIV_I2S[5:0] PLL № ԍ I2S  

ᴆ ᵝ̆ץ └ I2S PLL №  

000000̔PLL ץ 1ᵬҹ I2S  

000001̔PLL ץ 2ᵬҹ I2S  

é 

111111̔PLL 64ᵬҹI2Sץ  

23 Ḡ  Ḡ ᵝṿȂ 

22 SDIOSEL[1] SDIOSEL 1ᵝȂ 
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RCU_ADDCTL 16ᵝȂ 

21:17 SDIODIV[4:0] SDIO № Ȃ 

ᵝ ᴆ 1 ᵝȂ 

00000̔SDIOSDIV ῀ ץ 1 

00001̔SDIOSDIV ῀ ץ 2 

é 

11111̔SDIOSDIV ῀  32ץ

16 SDIOSEL[0] SDIO  

ᴆ 1 ᵝȂ 

0̔ PLL ᵬҹ SDIO  

1̔ PLLDIGᵬҹUSART0  

15:14 HPDFAUDIOSEL[1:0

] 

HPDFAUDIO  

ᴆ 1 ᵝץ └ HPDFAUDIO Ȃ 

00̔ PLLI2S ₮ ᵬҹHPDF AUDIO  

01̔ I2S_CKIN ᵬҹHPDF AUDIO  

10̔ PLL№ ᵬҹHPDF AUDIO  

11̔ IRC16MᵬҹHPDF AUDIO  

13:12 I2SSEL[1:0] I2S  

ᴆ 1 ᵝץ └ I2S Ȃ 

00̔ PLLI2S ₮ ᵬҹI2S  

01̔ I2S_CKIN ᵬҹI2S  

10̔ PLL№ ᵬҹI2S  

11̔Ḡ  

11 HPDFSEL HPDF  

ᴆ 1 ᵝץ └ HPDF Ȃ 

0̔ PCLK2 ᵬҹ HPDF  

1̔ ᵬҹHPDF  

10:6 Ḡ  Ḡ ᵝṿȂ 

5:1 USBFSDIV[4:0] USBFS №  

USBFSSELᵝ̆ PLL PLLDIG ץ USBFS Ȃ 

00000̔USBFSDIV ῀ ץ 1 

00001̔USBFSDIV ῀ ץ 2 

ŀ 

11111̔USBFSDIV ῀  32ץ

0 USBFSSEL USBFS  

ᴆ Ȃ ᵝ ԍ PLL PLLDIG USBFS Ȃ

0̔ PLL ҹ USBFS  

1̔ PLLDIG ҹUSBFS  
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6.5.26. ῃḠ ̂RCU_SECP_CFG̃ 

Ẓ ̔0XC0 

ᵝṿ̔0x0000 0000 

ῃ ̂TZEN = 1̃̆ RCU_SECP_CFG Ҭ ᶫ ῃ ᵝ

ῃ Ȃ ᾛ Ȃ 

ῃҊ ̂TZEN = 0̃̆ ҹRAZ / WIȂ 

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  

BKPSEC

P 

RMVRST

FSECP 

PLLI2SS

ECP 

PLLDIGS

ECP 

PLLSECP 

PRESCS

ECP 

SYSCLK

SECP 

LXTALSE

CP 

IRC32KS

ECP 

HXTALS

ECP 

IRC16MS

ECP 

 rw rw rw rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:11 Ḡ  Ḡ ᵝṿȂ 

10 BKPSECP BKP ῃḠ  

ᴆ ᵝ ᵝȂ 

0̔ ῃ 

1̔ ῃ 

9 RMVRSTFSECP − ᵝ ῃḠ  

ᴆ ᵝ ᵝȂ 

0̔ ῃ 

1̔ ῃ 

8 PLLI2SSECP PLLI2S ᵝ ῃḠ  

ᴆ ᵝ ᵝȂ 

0̔ ῃ 

1̔ ῃ 

7 PLLDIGSECP PLLDIG ᵝ ῃḠ  

ᴆ ᵝ ᵝȂ 

0̔ ῃ 

1̔ ῃ 

6 PLLSECP PLL ᵝ ῃḠ  

ᴆ ᵝ ᵝȂ 

0̔ ῃ 

1̔ ῃ 

5 PRESCSECP AHBx / APB№ ᵝᵝ ῃḠ  

ᴆ ᵝ ᵝȂ 



                                                                    GD32W51x Ύ 

188 
 

0̔ ῃ 

1̔ ῃ 

4 SYSCLKSECP SYSCLK ̆MCO ₮ 

ᴆ ᵝ ᵝȂ 

0̔ ῃ 

1̔ ῃ 

3 LXTALSECP LXTAL ᵝ ῃḠ  

ᴆ ᵝ ᵝȂ 

0̔ ῃ 

1̔ ῃ 

2 IRC32KSECP IRC32K ᵝ ῃḠ  

ᴆ ᵝ ᵝȂ 

0̔ ῃ 

1̔ ῃ 

1 HXTALSECP HXTAL ᵝ ῃḠ  

ᴆ ᵝ ᵝȂ 

0̔ ῃ 

1̔ ῃ 

0 IRC16MSECP IRC16M ᵝ ῃḠ  

ᴆ ᵝ ᵝȂ 

0̔ ῃ 

1̔ ῃ 

6.5.27. ῃḠ ̂RCU_SECP_STAT̃ 

Ẓ ̔0XC4 

ᵝṿ̔0x0000 0000 

ῃ ̂TZEN = 1̃̆ RCU_SECP_CFG Ҭ ᶫ ῃ ᵝ

ῃ Ȃ ᾛ Ȃ 

ῃҊ ̂TZEN = 0̃̆ ҹRAZ / WIȂ 

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  

BKPSEC

PF 

RMVFSE

CF 

PLLI2SS

ECPF 

PLLDIGS

ECPF 

PLLSECP

F 

PRESCS

ECPF 

SYSCLK

SECPF 

LXTALSE

CPF 

IRC32KS

ECPF 

HXTALS

ECPF 

IRC16MS

ECPF 

 r r r r r r r r r r r 

 

ᵝ/ᵝ    
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31:11 Ḡ  Ḡ ᵝṿȂ 

10 BKPSECPF BKP ῃḠ  

ᴆ ᵝ ᵝ 

0̔ ῃ 

1̔ ῃ 

9 RMVRSTFSECPF − ᵝ ῃḠ  

ᴆ ᵝ ᵝȂ 

0̔ ῃ 

1̔ ῃ 

8 PLLI2SSECPF PLLI2S ᵝ ῃḠ  

ᴆ ᵝ ᵝȂ 

0̔ ῃ 

1̔ ῃ 

7 PLLDIGSECPF PLLDIG ᵝ ῃḠ  

ᴆ ᵝ ᵝȂ 

0̔ ῃ 

1̔ ῃ 

6 PLLSECPF PLL ᵝ ῃḠ  

ᴆ ᵝ ᵝȂ 

0̔ ῃ 

1̔ ῃ 

5 PRESCSECPF AHBx/APB№ ᵝᵝ ῃḠ  

ᴆ ᵝ ᵝȂ 

0̔ ῃ 

1̔ ῃ 

4 SYSCLKSECPF SYSCLK ̆MCO ₮  

ᴆ ᵝ ᵝȂ 

0̔ ῃ 

1̔ ῃ 

3 LXTALSECPF LXTAL ᵝ ῃḠ  

ᴆ ᵝ ᵝȂ 

0̔ ῃ 

1̔ ῃ 

2 IRC32KSECPF IRC32K ᵝ ῃḠ  

ᴆ ᵝ ᵝȂ 

0̔ ῃ 

1̔ ῃ 

1 HXTALSECPF HXTAL ᵝ ῃḠ  

ᴆ ᵝ ᵝȂ 
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0̔ ῃ 

1̔ ῃ 

0 IRC16MSECPF IRC16M ᵝ ῃḠ  

ᴆ ᵝ ᵝȂ 

0̔ ῃ 

1̔ ῃ 

6.5.28. AHB1 ῃḠ ̂RCU_AHB1SECP_STAT̃ 

Ẓ ̔0XC8 

ᵝṿ̔0x0000 8007̂TrustZone῏ ̃ 

ᵝṿ̔0x000f 8007̂TrustZone ̃ 

ῃ ̂TZEN = 1̃̆ ᶫAHB1 ῃ Ȃ ҹ

ῃ ̆ῒ Ӟ ҹ ῃ Ȃ ̆ ῃ ῃ Ҋ ᾛ Ȃ 

ῃҊ ̂TZEN = 0̃̆ ҹRAZȂ 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

USBFSS

ECPF 

Ḡ  

DMA1SE

CPF 

DMA0SE

CPF 

Ḡ  

SRAM3S

ECPF 

SRAM2S

ECPF 

SRAM1S

ECPF 

SRAM0S

ECPF 

 r  r r  r r r r 

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

FMCSEC

PF 

Ḡ  

WIFISEC

PF 

CRCSEC

PF 

Ḡ  

PCSECP

F 

PBSECP

F 

PASECP

F 

r  r r  r r r 

 

ᵝ/ᵝ    

31:30 Ḡ  Ḡ ᵝṿȂ 

29 USBFSSECPF USBFS ῃḠ  

ῃ ᴆ 1Ȃ 

0̔USBFS ῃ 

1̔USBFS ῃ 

28:23 Ḡ  Ḡ ᵝṿȂ 

22 DMA1SECPF DMA1 ῃḠ  

ῃ ᴆ 1Ȃ 

0̔DMA1 ῃ 

1̔DMA1 ῃ 

21 DMA0SECPF DMA0 ῃḠ  

ῃ ᴆ 1Ȃ 

0̔DMA0 ῃ 
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1̔DMA0 ῃ 

20 Ḡ  Ḡ ᵝṿȂ 

19 SRAM3SECPF SRAM3 ῃḠ  

ῃ ᴆ 1Ȃ 

0̔SRAM3 ῃ 

1̔SRAM3 ῃ 

18 SRAM2SECPF SRAM2 ῃḠ  

ῃ ᴆ 1Ȃ 

0̔SRAM2 ῃ 

1̔SRAM2 ῃ 

17 SRAM1SECPF SRAM1 ῃḠ  

ῃ ᴆ 1Ȃ 

0̔SRAM1 ῃ 

1̔SRAM1 ῃ 

16 SRAM0SECPF SRAM0 ῃḠ  

ῃ ᴆ 1Ȃ 

0̔SRAM0 ῃ 

1̔SRAM0 ῃ 

15 FMCSECPF FMC ῃḠ  

ῃ ᴆ 1Ȃ 

0̔FMC ῃ 

1̔FMC ῃ 

14 Ḡ  Ḡ ᵝṿȂ 

13 WIFISECPF Wi-Fi ῃḠ  

ῃ ᴆ 1Ȃ 

0̔Wi-Fi ῃ 

1̔Wi-Fi ῃ 

12 CRCSECPF CRC ῃḠ  

ῃ ᴆ 1Ȃ 

0̔CRC ῃ 

1̔CRC ῃ 

11:3 Ḡ  Ḡ ᵝṿȂ 

2 PCSECPF GPIOC ῃḠ  

ῃ ᴆ 1Ȃ 

0̔GPIOC ῃ 

1̔GPIOC ῃ 

1 PBSECPF GPIOB ῃḠ  

ῃ ᴆ 1Ȃ 
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0̔GPIOB ῃ 

1̔GPIOB ῃ 

0 PASECPF GPIOA ῃḠ  

ῃ ᴆ 1Ȃ 

0̔GPIOA ῃ 

1̔GPIOA ῃ 

6.5.29. AHB2 ῃḠ ̂RCU_AHB2SECP_STAT̃ 

Ẓ ̔0xCC 

ᵝṿ̔0x0000 0000 

ῃ ̂TZEN = 1̃̆ ᶫAHB2 ῃ Ȃ ҹ

ῃ ̆ῒ Ӟ ҹ ῃ Ȃ ̆ ῃ ῃ Ҋ ᾛ Ȃ 

ῃҊ ̂TZEN = 0̃̆ ҹRAZȂ 

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  

TRNGSE

CPF 

HAUSEC

PF 

CAUSEC

PF 

PKCAUS

ECPF 

Ḡ  

DCISECP

F 

 rw rw rw rw  rw 

 

ᵝ/ᵝ    

31:7 Ḡ  Ḡ ᵝṿȂ 

6 TRNGSECPF TRNG ῃḠ  

ῃ ᴆ 1Ȃ 

0̔TRNG ῃ 

1̔TRNG ῃ 

5 HAUSECPF HAU ῃḠ  

ῃ ᴆ 1Ȃ 

0̔HAU ῃ 

1̔HAU ῃ 

4 CAUSECPF CAU ῃḠ  

ῃ ᴆ 1Ȃ 

0̔CAU ῃ 

1̔CAU ῃ 

4 PKCAUSECPF PKCAU ῃḠ  

ῃ ᴆ 1Ȃ 

0̔PKCAU ῃ 
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1̔PKCAU ῃ 

2:1 Ḡ  Ḡ ᵝṿȂ 

0 DCISECPF DCI ῃḠ  

ῃ ᴆ 1Ȃ 

0̔DCI ῃ 

1̔DCI ῃ 

6.5.30. AHB3 ῃḠ ̂RCU_AHB3SECP_STAT̃ 

Ẓ ̔0xD0 

ᵝṿ̔0x0000 0000̂QSPIҌ ῃḠ ̃ 

ᵝṿ̔0x0000 0002̂QSPI ῃḠ ̃ 

ῃ ̂TZEN = 1̃̆ ᶫAHB3 ῃ Ȃ ҹ

ῃ ̆ῒ Ӟ ҹ ῃ Ȃ ̆ ῃ ῃ Ҋ ᾛ Ȃ 

ῃҊ ̂TZEN = 0̃̆ ҹRAZȂ 

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  

QSPISEC

PF 

SQPISEC

PF 

 r r 

 

ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿȂ 

1 QSPISECPF QSPI ῃḠ  

ῃ ᴆ 1Ȃ 

0̔QSPI ῃ 

1̔QSPI ῃ 

0 SQPISECPF SQPI ῃḠ  

ῃ ᴆ 1Ȃ 

0̔SQPI ῃ 

1̔SQPI ῃ 

6.5.31. APB1ῃḠ ̂RCU_APB1SECP_STAT̃ 

Ẓ ̔0xD4 

ᵝṿ̔0x0000 0000 

ῃ ̂TZEN = 1̃̆ ᶫAPB1 ῃ Ȃ ҹ
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ῃ ̆ῒ Ӟ ҹ ῃ Ȃ ̆ ῃ ῃ Ҋ ᾛ Ȃ 

ῃҊ ̂TZEN = 0̃̆ ҹRAZȂ 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

PMUSEC

PF 

Ḡ  

I2C1SEC

PF 

I2C0SEC

PF 

Ḡ  

USART0

SECPF 

USART1

SECPF 

Ḡ  

 r  r r  r r  

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

Ḡ  

SPI1SEC

PF 

Ḡ  

WWDGT

SECPF 

Ḡ  

TIMER5S

ECPF 

TIMER4S

ECPF 

TIMER3S

ECPF 

TIMER2S

ECPF 

TIMER1S

ECPF 

 r  r  r r r r r 

 

ᵝ/ᵝ    

31:29 Ḡ  Ḡ ᵝṿȂ 

28 PMUSECPF PMU ῃḠ  

ῃ ᴆ 1Ȃ 

0̔PMU ῃ 

1̔PMU ῃ 

27:23 Ḡ  Ḡ ᵝṿȂ 

22 I2C1SECPF I2C1 ῃḠ  

ῃ ᴆ 1Ȃ 

0̔I2C1 ῃ 

1̔I2C1 ῃ 

21 I2C0SECPF I2C0 ῃḠ  

ῃ ᴆ 1Ȃ 

0̔I2C0 ῃ 

1̔I2C0 ῃ 

20:19 Ḡ  Ḡ ᵝṿȂ 

18 USART0SECPF USART0 ῃḠ  

ῃ ᴆ 1Ȃ 

0̔USART0 ῃ 

1̔USART0 ῃ 

17 USART1SECPF USART1 ῃḠ  

ῃ ᴆ 1Ȃ 

0̔USART1 ῃ 

1̔USART1 ῃ 

16:15 Ḡ  Ḡ ᵝṿȂ 

14 SPI1SECPF SPI1 ῃḠ  

ῃ ᴆ 1Ȃ 
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0̔SPI1 ῃ 

1̔SPI1 ῃ 

13:12 Ḡ  Ḡ ᵝṿȂ 

11 WWDGTSECPF WWDGT ῃḠ  

ῃ ᴆ 1Ȃ 

0̔WWDGT ῃ 

1̔WWDGT ῃ 

10:5 Ḡ  Ḡ ᵝṿȂ 

4 TIMER5SECPF TIMER5 ῃḠ  

ῃ ᴆ 1Ȃ 

0̔TIMER5 ῃ 

1̔TIMER5 ῃ 

3 TIMER4SECPF TIMER4 ῃḠ  

ῃ ᴆ 1Ȃ 

0̔TIMER4 ῃ 

1̔TIMER4 ῃ 

2 TIMER3SECPF TIMER3 ῃḠ  

ῃ ᴆ 1Ȃ 

0̔TIMER3 ῃ 

1̔TIMER3 ῃ 

1 TIMER2SECPF TIMER2 ῃḠ  

ῃ ᴆ 1Ȃ 

0̔TIMER2 ῃ 

1̔TIMER2 ῃ 

0 TIMER1SECPF TIMER1 ῃḠ  

ῃ ᴆ 1Ȃ 

0̔TIMER1 ῃ 

1̔TIMER1 ῃ 

6.5.32. APB2ῃḠ ̂RCU_APB2SECP_STAT̃ 

Ẓ ̔0xD8 

ᵝṿ̔0x0000 0000 

ῃ ̂TZEN = 1̃̆ ᶫAPB2 ῃ Ȃ ҹ

ῃ ̆ῒ Ӟ ҹ ῃ Ȃ ̆ ῃ ῃ Ҋ ᾛ Ȃ 

ῃҊ ̂TZEN = 0̃̆ ҹRAZȂ 

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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RFSECP

F 

HPDFSE

CPF 

Ḡ  

TIMER16

SECPF 

TIMER15

SECPF 

Ḡ  

r r  r r  

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

Ḡ  

SYSCFG

SECPF 

Ḡ  

SPI0SEC

PF 

SDIOSEC

PF 

Ḡ  

ADCSEC

PF 

Ḡ  

USART2

SECPF 

Ḡ  

TIMER0S

ECPF 

 r  r r  r  r  r 

 

ᵝ/ᵝ    

31 RFSECPF RF ῃḠ  

ῃ ᴆ 1Ȃ 

0̔RF ῃ 

1̔RF ῃ 

30 HPDFSECPF HPDF ῃḠ  

ῃ ᴆ 1Ȃ 

0̔HPDF ῃ 

1̔HPDF ῃ 

29:19 Ḡ  Ḡ ᵝṿȂ 

18 TIMER16SECPF TIMER16 ῃḠ  

ῃ ᴆ 1Ȃ 

0̔TIMER16 ῃ 

1̔TIMER16 ῃ 

17 TIMER15SECPF TIMER15 ῃḠ  

ῃ ᴆ 1Ȃ 

0̔TIMER15 ῃ 

1̔TIMER15 ῃ 

16:15 Ḡ  Ḡ ᵝṿȂ 

14 SYSCFGSECPF SYSCFG ῃḠ  

ῃ ᴆ 1Ȃ 

0̔SYSCFG ῃ 

1̔SYSCFG ῃ 

13 Ḡ  Ḡ ᵝṿȂ 

12 SPI0SECPF SPI0 ῃḠ  

ῃ ᴆ 1Ȃ 

0̔SPI0 ῃ 

1̔SPI0 ῃ 

11 SDIOSECPF SDIO ῃḠ  

ῃ ᴆ 1Ȃ 

0̔SDIO ῃ 
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1̔SDIO ῃ 

10:9 Ḡ  Ḡ ᵝṿȂ 

8 ADCSECPF ADC ῃḠ  

ῃ ᴆ 1Ȃ 

0̔ADC ῃ 

1̔ADC ῃ 

7:5 Ḡ  Ḡ ᵝṿȂ 

4 USART0SECPF USART0 ῃḠ  

ῃ ᴆ 1Ȃ 

0̔USART0 ῃ 

1̔USART0 ῃ 

3:1 Ḡ  Ḡ ᵝṿȂ 

0 TIMER0SECPF TIMER0 ῃḠ  

ῃ ᴆ 1Ȃ 

0̔TIMER0 ῃ 

1̔TIMER0 ῃ 

6.5.33. ̂RCU_VKEỸ 

Ẓ ̔0x100 

ᵝṿ̔0x0000 0000. 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

KEY[31:16] 

w 

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

KEY[15:0] 

w 

 

ᵝ/ᵝ    

31:0 KEY[31:0] RCU_DSV  

֓ᵝֽ ᴆΏ̆ ֓ᵝ̆↕ῃҹ 0Ȃ RCU_VKEY Ώ 

0x1A2B3C4D ̆RCU_DSV ΏȂ 

6.5.34. ̂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 
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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 ֓ᵝ 

00̔ Ҋῤ ҹ 1.1V 

01̔ Ҋῤ ҹ 1.0V 

10̔ Ҋῤ ҹ 0.9V 

11̔ Ҋῤ ҹ0.8V 
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7. Ҭ /Ԋᴆ └ ̂EXTĨ 

 ׃ .7.1

Cortex®-M33 ԅ Ҭ └ NVIC(Nested Vectored Interrupt Controller)

Ҭ ȂNVIC ԅᵞ Ҭ ץ̆ └Ȃ ῤ

Ȃ ῏ԍNVIC ȇCortex®-M33 ΎȈȂ 

EXTÎҬ /Ԋᴆ └ ̃ 29ҩ ԑ ғ ῤ ֟ Ҭ

ԊᴆȂEXTI҈ ̔҉ ȁҊ ᴋ ȂEXTIҬ

ѿҩ ץ Ȃ 

7.2. Һ  

Â Cortex®-M33 ̕ 

Â 102 Ҭ ̂GD32W51x֟ ̃̕ 

Â 4ᵝҬ ᴨᾢ ᵝĺĺ῍ ᶫ16ҩҬ ᴨᾢ ̕ 

Â Ҭ ̕ 

Â Ҭ ̕ 

Â ׆ ̕ 

Â EXTIҬ 29ҩ ԑ ̕ 

Â 3 ̔҉ ̆Ҋ ᴋ ̕ 

Â ᴆҬ Ԋᴆ ̕ 

Â ̕ 

Â ῃԊᴆĺ ῃ ῀Ԋᴆ └ ᵝ ץ ҹ ῃ  

7.3. ⱳ  

ARM Cortex®-M33 Ҭ └ ̂NVIC̃ ̂Handler̃ Ҋ

ᴨᾢ ץ№ Ȃ ̆ ꜚ ╠ ᵬ ̆

Ҭ Ⱶ ̂ISR̃ ꜚ ῒ₮ Ȃ 

╠ ᵬ ׆̆ ԅҬ ῀ Ȃ Ҭ ̆

Ҭ ̆ ╝⁞ԅ ℗ ᵬ ȂҊ ↓₮ԅ Ȃ 

7-1. Cortex®-M33Ҭ NVIC  

  ᴨᾢ (a)   

- 0 - 0x0000_0000 Ḡ  

ᵝ 1 -4 0x0000_0004 ᵝ 

NMI 2 -2 0x0000_0008 Ҍ Ҭ  

ᴆ  3 -3 0x0000_000C 
AIRCR.BFHFNMINSҹ 1

̆ ῃ ᴆ ᴨᾢ ҹ-3 
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  ᴨᾢ (a)   

-1 
AIRCR.BFHFNMINSҹ 0

̆ ῃ ᴆ ᴨᾢ ҹ-1 

-1 ᴆ ≢  

Ữ  4  0x0000_0010 Ữ  

 5  0x0000_0014 ̆ Ữ  

 6  0x0000_0018 ӈ פ  

ῃ  7  0x0000_001C ῃ  

- 8-10 - 
0x0000_0020 -

0x0000_002B 
Ḡ  

SVCall Ⱶ

 
11  0x0000_002C 

SWI פ Ⱶ

 

 12  0x0000_0030  

- 13 - 0x0000_0034 Ḡ  

PendSV

Ⱶ 
14  0x0000_0038 Ⱶ  

 15  0x0000_003C  

̔ ῃ ̆ ᴆ ᴨᾢ ҹ-1̆ ғ 0x0000_001CҹḠ

ᵝȂ TrustZoneᶏ ̆ 1~15 ῃ ῃ № ̆ ΐᵣ ῤ

Ȃ 

SysTick ‰ṿ ҹ22500̆SysTick ҹHCLK/8̆ HCLK ҹ

180MHz̆↕SysTickҬ ᴪ1ms ѿ Ȃ 

ΐ ῃ Ҭ̆ TZEN=1̆ ῃ ᴆ ᶏ NVIC_ITNS ץ ҩҬ

ҹ ῃ ῃ Ȃ 

7-2. Ҭ  

Ҭ   Ҭ   

IRQ 0 16 Ҭ  0x0000_0040 

IRQ 1 17 ⌠EXTI LVDҬ  0x0000_0044 

IRQ 2 18 RTC᷅῀ Ҭ  0x0000_0048 

IRQ 3 19 RTC Ҭ  0x0000_004C 

IRQ 4 20 FMCῃ Ҭ  0x0000_0050 

IRQ 5 21 RCUῃ Ҭ  0x0000_0054 

IRQ 6 22 EXTI 0Ҭ  0x0000_0058 

IRQ 7 23 EXTI 1Ҭ  0x0000_005C 

IRQ 8 24 EXTI 2Ҭ  0x0000_0060 

IRQ 9 25 EXTI 3Ҭ  0x0000_0064 

IRQ 10 26 EXTI 4Ҭ  0x0000_0068 

IRQ 11 27 DMA0 0ῃ Ҭ  0x0000_006C 

IRQ 12 28 DMA0 1ῃ Ҭ  0x0000_0070 

IRQ 13 29 DMA0 2ῃ Ҭ  0x0000_0074 

IRQ 14 30 DMA0 3ῃ Ҭ  0x0000_0078 
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Ҭ   Ҭ   

IRQ 15 31 DMA0 4ῃ Ҭ  0x0000_007C 

IRQ 16 32 DMA0 5ῃ Ҭ  0x0000_0080 

IRQ 17 33 DMA0 6ῃ Ҭ  0x0000_0084 

IRQ 18 34 DMA0 7ῃ Ҭ  0x0000_0088 

IRQ 19 35 ADCҬ  0x0000_008C 

IRQ 20 36 RTC᷅῀ ῃҬ  0x0000_0090 

IRQ 21 37 RTC ῃҬ  0x0000_0094 

IRQ 22 38 RTC ῃҬ  0x0000_0098 

IRQ 23 39 EXTI 5-9Ҭ  0x0000_009C 

IRQ 24 40 TIMER0Ҭ Ҭ  0x0000_00A0 

IRQ 25 41 TIMER0 Ҭ  0x0000_00A4 

IRQ 26 42 TIMER0 Ҭ  0x0000_00A8 

IRQ 27 43 TIMER0 Ҭ  0x0000_00AC 

IRQ 28 44 TIMER1ῃ Ҭ  0x0000_00B0 

IRQ 29 45 TIMER2ῃ Ҭ  0x0000_00B4 

IRQ 30 46 TIMER3ῃ Ҭ  0x0000_00B8 

IRQ 31 47 I2C0ԊᴆҬ  0x0000_00BC 

IRQ 32 48 I2C0 Ҭ  0x0000_00C0 

IRQ 33 49 I2C1ԊᴆҬ  0x0000_00C4 

IRQ 34 50 I2C1 Ҭ  0x0000_00C8 

IRQ 35 51 SPI0ῃ Ҭ  0x0000_00CC 

IRQ 36 52 SPI1/I2S1ῃ Ҭ  0x0000_00D0 

IRQ 37 53 USART0ῃ Ҭ  0x0000_00D4 

IRQ 38 54 USART1ῃ Ҭ  0x0000_00D8 

IRQ 39 55 USART2ῃ Ҭ  0x0000_00DC 

IRQ 40 56 EXTI 10-15Ҭ  0x0000_00E0 

IRQ 41 57 RTC Ҭ  0x0000_00E4 

IRQ 42 58 VLVDFҬ  0x0000_00E8 

IRQ 43 59 Ḡ  0x0000_00EC 

IRQ 44 60 TIMER15ῃ Ҭ  0x0000_00F0 

IRQ 45 61 TIMER16ῃ Ҭ  0x0000_00F4 

IRQ 46 62 Ḡ   0x0000_00F8 

IRQ 47 63 Ḡ  0x0000_00FC 

IRQ 48 64 Ḡ  0x0000_0100 

IRQ 49 65 SDIOῃ Ҭ  0x0000_0104 

IRQ50 66 TIMER4ῃ Ҭ  0x0000_0108 

IRQ51 67 I2C0 Ҭ  0x0000_010C 

IRQ52 68 USART0Ҭ  0x0000_0110 

IRQ53 69 USART2Ҭ  0x0000_0114 

IRQ54 70 TIMER5ῃ Ҭ  0x0000_0118 

IRQ55 71 Ḡ  0x0000_011C 

IRQ56 72 DMA1 0ῃ Ҭ  0x0000_0120 
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Ҭ   Ҭ   

IRQ57 73 DMA1 1ῃ Ҭ  0x0000_0124 

IRQ58 74 DMA1 2ῃ Ҭ  0x0000_0128 

IRQ59 75 DMA1 3ῃ Ҭ  0x0000_012C 

IRQ60 76 DMA1 4ῃ Ҭ  0x0000_0130 

IRQ61 77 DMA1 5ῃ Ҭ  0x0000_0134 

IRQ62 78 DMA1 6ῃ Ҭ  0x0000_0138 

IRQ63 79 DMA1 7ῃ Ҭ  0x0000_013C 

IRQ64~65 80~81 Ḡ  
0x0000_0140- 

0x0000_0144 

IRQ66 82 Wi-Fi11N Ҭ  0x0000_0148 

IRQ67 83 USBFSῃ Ҭ  0x0000_014C 

IRQ68 84 Ḡ  0x0000_0150 

IRQ69 85 Ḡ  0x0000_0154 

IRQ70 86 Ḡ  0x0000_0158 

IRQ71~75 87~91 Ḡ  
0x0000_015C- 

0x0000_016C 

IRQ76 92 USBFS Ҭ  0x0000_0170 

IRQ77 93 Ḡ  0x0000_0174 

IRQ78 94 DCIῃ Ҭ  0x0000_0178 

IRQ79 95 CAUῃ Ҭ  0x0000_017C 

IRQ80 96 HAU/TRNGῃ Ҭ  0x0000_0180 

IRQ81 97 FPUῃ Ҭ  0x0000_0184 

IRQ82~88 98~104 Ḡ  
0x0000_0188- 

0x0000_01A0 

RQ89 105 HPDFῃ Ҭ 0 0x0000_01A4 

RQ90 106 HPDFῃ Ҭ 1 0x0000_01A8 

IRQ91 107 Wi-Fi11Nῃ Ҭ 0 0x0000_01AC 

IRQ92 108 Wi-Fi11Nῃ Ҭ 1 0x0000_01B0 

IRQ93 109 Wi-Fi11Nῃ Ҭ 2 0x0000_01B4 

IRQ94 110 EFUSEῃ Ҭ  0x0000_01B8 

IRQ95 111 QSPIῃ Ҭ  0x0000_01BC 

IRQ96 112 PKCAUῃ Ҭ  0x0000_01C0 

IRQ97 113 TSIῃ Ҭ  0x0000_01C4 

IRQ98 114 ICACHEῃ Ҭ  0x0000_01C8 

IRQ99 115 TZIAC ῃҬ  0x0000_01CC 

IRQ100 116 FMC ῃҬ  0x0000_01D0 

IRQ101 117 QSPI ῃҬ  0x0000_01D4 
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7.4. Ҭ Ԋᴆ  

7-1. EXTI  

EXTI 0~28

└ ᴆ

Ҭ └

Ԋᴆ֟ Ԋᴆ └

NVIC

ᾝ

 

7.5. Ҭ Ԋᴆⱳ  

EXTI29ҩ ԑ ғ ץ ֟ Ҭ Ԋᴆ ȂEXTI

ᶫ3 ̔҉ ̆Ҋ ᴋ ȂEXTIҬ ҩ №ץ

≢ԇץ Ȃ 

EXTI I/O 16 ץ ῤ 13 ΐ̆ᵣ 7-3. EXTI

Ȃ SYSCFG SYSCFG_EXTISSx̆ GPIO ץ ᵬ

EXTI ̆ΐᵣ └ ̂SYSCFGȂ̃ 

ԅҬ ̆EXTIץ ᶫԊᴆḤ ȂCortex®-M33ῤ ῃ Ҭ ̂WFĨ̆

Ԋᴆ̂WFẼ Ԋᴆ̂SEṼ Ȃפ Ҭ └ ̂WIC̃ ץ NVIC

῀ⱳ ᵞ ̆ WIC ≢Ҭ Ԋᴆץ ∞ ᴨᾢ Ȃ ֓ Ԋᴆ ̆

EXTI ҩ ̆ᶛ ѿҩ I/O RTC Ȃ 

ῤ USARTӞ ֟ Ԋᴆץ Ȃp ҹ̆ԅᶏ ׆

CPŬ ҩ ֟ ѿҩ Ҭ Ȃ EXTI INTENEVEN ̆ ץ

҉ ῤ Ȃ 

ᴆ  
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ᴆ ῤ Ḥ Ȃ ᴆ Ҋ ᶏ ⱳ  ̔

1. SYSCFG Ҭ EXTI ̕ 

2. EXTI_RTEN EXTI_FTEN ᶏץ ҉ 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 SWIEVxβ ̆ᶏ Ҭ Ԋᴆ Ȃ ҹҬ

̆↕ PDβ ┴ 1̕ ҹԊᴆ ̆↕ PDβ Ҍ 1Ȃ ᴆ

Ҭ Ԋᴆ PDxβȂ 

7-3. EXTI  

EXTI   

0 PA0 / PB0 / PC0  

1 PA1 / PB1 / PC1  

2 PA2 / PB2 / PC2  

3 PA3 / PB3 / PC3  

4 PA4 / PB4 / PC4  

5 PA5 / PB5 / PC5 

6 PA6 / PB6 / PC6 

7 PA7 / PB7 / PC7  

8 PA8 / PB8 / PC8 

9 PA9 / PB9  

10 PA10 / PB10  

11 PA11 / PB11  

12 PA12 / PB12  

13 PA13 / PB13 

14 PA14 / PB14 / PC14 

15 PA15 / PB15 / PC15 

16 LVD 

17 RTC ̂ ῃ ̃ 

18 RTC ̂ ῃ ̃ 

19 VLVDF 

20 Wi-Fi11N  

21 USBFS  

22 RTC᷅῀ ̂ ῃ ̃ 

23 RTC᷅῀ ̂ ῃ ̃ 

24 RTC ̂ ῃ ̃ 
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EXTI   

25 RTC ̂ ῃ ̃ 

26 I2C0  

27 USART0  

28 USART2  

7.6. EXTIԊᴆḠ  

EXTI Ḡ Ԋᴆ ᵝҌ ῃ ḱ Ȃ EXTI_SECCFG

EXTI_PRIVCFGҬ ᵝ№≢ ҩ ῀Ԋᴆ Ḡ Ȃ EXTI≢̆Ḡ

Ώ῀ ̔ 

Â ῃ / Ԋᴆ ̕ 

Â ῃ / ῀Ԋᴆ ̕ 

Â ῃ / ῀Ԋᴆ Ȃ 

7-4. Ḡ  

  Ḡ (1)(2) 

EXTI_INTEN RW 

ῃ ץ EXTI_SECCFGEXTI_PRIVCFGҬ

ᵝᶏ Ȃ 

EXTI_EVEN RW 

EXTI_RTEN RW 

EXTI_FTEN RW 

EXTI_SWIEV RW 

EXTI_PD RW 

EXTI_SECCFG RW ῃ̆ ғ ץ EXTI_PRIVCFGҬ ᵝᶏ Ȃ 

EXTI_PRIVCFG RW ̆ ғ ץ EXTI_SECCFGҬ ᵝᶏ ῃȂ 

EXTI_LOCK RW ῃȂ 

1. ҩ ῀Ԋᴆ̂EXTI_SECCFG̃ᶏ ῃȂ 

2. ҩ ῀Ԋᴆ̂EXTI_PRIVCFG̃ᶏ Ȃ 

7.7. EXTIῃḠ  

ҹ ῀Ԋᴆᶏ ῃ ̆῏ ῀Ԋᴆ └ᵝ ῃ ḱ ̆ ῃ

Ώ῀ ҡ ̆ 0Ȃ 

῀Ԋᴆҹ ῃ ̆ ῃ Ȃ῏ ῀Ԋᴆ └ᵝ ץ ῃ ῃ

ḱ Ȃ EXTI_SECCFGҬ ῃ ץ ᵝEXTI_LOCK LOCKβ

ῃ Ȃ 

7.8. EXTI Ḡ  

ҹ ῀Ԋᴆᶏ ̆῏ ῀Ԋᴆ └ᵝ ḱ ̆

Ώ῀ ҡ ̆ 0Ȃ 
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῀Ԋᴆҹ ̆ Ȃ῏ ῀Ԋᴆ └ᵝ ץ

ḱ Ȃ EXTI_PRIVCFGҬ ץ ᵝEXTI_LOCK

LOCKβ ῃ Ȃ 
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7.9. EXTI  

EXTI ῃ ̔0x5001 3C00 

EXTI ῃ ̔0x4001 3C00 

7.9.1. Ҭ ᶏ ̂EXTI_INTEÑ 

Ẓ ̔0x00 

ᵝṿ̔0x0F94 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  INTEN28 INTEN27 INTEN26 INTEN25 INTEN24 INTEN23 INTEN22 INTEN21 INTEN20 INTEN19 INTEN18 INTEN17 INTEN16 

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

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

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    

31:29 Ḡ  Ḡ ᵝṿȂ 

28:0 INTENx Ҭ ᶏ ᵝ x(x = 0..28) 

EXTI_SECCFG SECx ̆ ᶏץ ῃ ῃ

INTENxȂ 

EXTI_SECCFG SECx ̆ ῃ INTENxȂ ᵝ x

ῃΏ̆ ῃ 0Ȃ 

EXTI_PRIVCFG PRIVx ̆ ᶏץ INTENxȂ 

EXTI_PRIVCFG PRIVx ̆ ᶏ INTENx̆ ᵝ

Ώ̆ 0Ȃ 

0̔ x Ҭ  

1̔ x Ҭ ᶏ  

7.9.2. 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  EVEN28 EVEN27 EVEN26 EVEN25 EVEN24 EVEN23 EVEN22 EVEN21 EVEN20 EVEN19 EVEN18 EVEN17 EVEN16 

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

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

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 
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ᵝ/ᵝ    

31:29 Ḡ  Ḡ ᵝṿȂ 

28:0 EVENx Ԋᴆᶏ ᵝ x(x = 0..28) 

EXTI_SECCFG SECx ̆ ᶏץ ῃ ῃ EVENxȂ 

EXTI_SECCFG SECx ̆ ῃ EVENxȂ ᵝ x

ῃΏ̆ ῃ 0Ȃ 

EXTI_PRIVCFG PRIVx ̆ ᶏץ EVENxȂ 

EXTI_PRIVCFG PRIVx ̆ ᶏ EVENx̆ ᵝ

Ώ̆ 0Ȃ 

0̔ x Ԋᴆ  

1̔ x Ԋᴆ ᶏ  

7.9.3. ҉ 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  RTEN28 RTEN27 RTEN26 RTEN25 RTEN24 RTEN23 RTEN22 RTEN21 RTEN20 RTEN19 RTEN18 RTEN17 RTEN16 

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

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

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    

31:29 Ḡ  Ḡ ᵝṿȂ 

28:0 RTENx ҉ ᶏ x(x = 0..28) 

EXTI_SECCFG SECx ̆ ᶏץ ῃ ῃ RTENxȂ 

EXTI_SECCFG SECx ̆ ῃ RTENxȂ ᵝ x

ῃΏ̆ ῃ 0Ȃ 

EXTI_PRIVCFG PRIVx ̆ ᶏץ RTENxȂ 

EXTI_PRIVCFG PRIVx ̆ ᶏ RTENx̆ ᵝ

Ώ̆ 0Ȃ 

0̔ x ҉  

1̔ x ҉ ̂Ҭ /Ԋᴆ ̃ 

7.9.4. 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 
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Ḡ  FTEN28 FTEN27 FTEN26 FTEN25 FTEN24 FTEN23 FTEN22 FTEN21 FTEN20 FTEN19 FTEN18 FTEN17 FTEN16 

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

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

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: 29 Ḡ  Ḡ ᵝṿȂ 

28: 0 FTENx Ҋ ᶏ x(x = 0..28) 

EXTI_SECCFG SECx ̆ ᶏץ ῃ ῃ FTENxȂ 

EXTI_SECCFG SECx ̆ ῃ FTENxȂ ᵝ x

ῃΏ̆ ῃ 0Ȃ 

EXTI_PRIVCFG PRIVx ̆ ᶏץ FTENxȂ 

EXTI_PRIVCFG PRIVx ̆ ᶏ FTENx̆ ᵝ

Ώ̆ 0Ȃ 

0̔ x Ҋ  

1̔ x Ҋ ̂Ҭ /Ԋᴆ ̃ 

7.9.5. 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  SWIEV28 SWIEV27 SWIEV26 SWIEV25 SWIEV24 SWIEV23 SWIEV22 SWIEV21 SWIEV20 SWIEV19 SWIEV18 SWIEV17 SWIEV16 

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

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

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    

31:29 Ḡ  Ḡ ᵝṿȂ 

28: 0 SWIEVx Ҭ /Ԋᴆ ᴆ x(x = 0..28) 

EXTI_SECCFG SECx ̆ ᶏץ ῃ ῃ

SWIEVxȂ 

EXTI_SECCFG SECx ̆ ῃ SWIEVxȂ ᵝ x

ῃΏ̆ ῃ 0Ȃ 

EXTI_PRIVCFG PRIVx ̆ ᶏץ SWIEVxȂ 

EXTI_PRIVCFG PRIVx ̆ ᶏ SWIEVx̆ ᵝ

Ώ̆ 0Ȃ 

0̔ EXTI x ᴆҬ /Ԋᴆ  

1̔ EXTI x ᴆҬ /Ԋᴆ  
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7.9.6. ̂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  PD28 PD27 PD26 PD25 PD24 PD23 PD22 PD21 PD20 PD19 PD18 PD17 PD16 

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

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

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: 29 Ḡ  Ḡ ᵝṿȂ 

28: 0 PDx Ҭ x(x = 0..28) 

EXTI_SECCFG SECx ̆ ᶏץ ῃ ῃ PDxȂ 

EXTI_SECCFG SECx ̆ ῃ PDxȂ ᵝ x

ῃΏ̆ ῃ 0Ȃ 

EXTI_PRIVCFG PRIVx ̆ ᶏץ PDxȂ 

EXTI_PRIVCFG PRIVx ̆ ᶏ PDx̆ ᵝ Ώ̆

0Ȃ 

0̔EXTI x  

1̔EXTI x ̆ ֓ᵝΏ 1̆ ῒ 0 

7.9.7. ῃ ̂EXTI_SECCFG̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

ᶫΏ ῃ̆ ῃ Ώ ԊᴆȂ ῃ

Ȃ 

ῃ ῀Ԋᴆ ᵝȂ 

̂32ᵝ̃ Ȃ 

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

Ḡ  SEC28 SEC27 SEC26 SEC25 SEC24 SEC23 SEC22 SEC21 SEC20 SEC19 SEC18 SEC17 SEC16 

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

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

SEC15 SEC14 SEC13 SEC12 SEC11 SEC10 SEC9 SEC8 SEC7 SEC6 SEC5 SEC4 SEC3 SEC2 SEC1 SEC0 

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

 

ᵝ/ᵝ    

31: 29 Ḡ  Ḡ ᵝṿȂ 

28: 0 SECx Ԋᴆ ῀ x҉ ῃᶏ (x = 0..28) 
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EXTI_PRIVCFG PRIVxᵝ ↕̆ ᶏץ SECxȂ 

EXTI_PRIVCFG PRIVxᵝ ᶏ ̆↕ ᶏ Ώ῀ SECxȂ

SECx Ώ῀Ȃ 

0̔ Ԋᴆ ῃ̂Ҍ ῃ̃ 

1̔ᶏ Ԋᴆ ῃ̂ ῃ̃ 

7.9.8. ̂EXTI_PRIVCFG̃ 

Ẓ ̔0x1C 

ᵝṿ̔0x0000 0000 

ᶫ Ώ῀ Ḡ ̆ Ώ῀ ᴪ ҡ ̆ Ȃ 

῀Ԋᴆ ᵝȂ 

̂32ᵝ̃ Ȃ 

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

Ḡ  PRIV28 PRIV27 PRIV26 PRIV25 PRIV24 PRIV23 PRIV22 PRIV21 PRIV20 PRIV19 PRIV18 PRIV17 PRIV16 

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

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

PRIV15 PRIV14 PRIV13 PRIV12 PRIV11 PRIV10 PRIV9 PRIV8 PRIV7 PRIV6 PRIV5 PRIV4 PRIV3 PRIV2 PRIV1 PRIV0 

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

 

ᵝ/ᵝ    

31: 29 Ḡ  Ḡ ᵝṿȂ 

28: 0 PRIVx Ԋᴆ ῀ x҉ᶏ (x=0..28) 

EXTI_SECCFG SECx ᵝ ̆↕ ᶏץ ῃ ῃ

PRIVxȂ 

EXTI_SECCFG SECxᵝ ᶏ ̆↕ ᶏ ῃ Ώ῀ PRIVxȂ

ῃΏ῀Ȃ 

0̔ Ԋᴆ ̂ ̃ 

1̔ᶏ Ԋᴆ ̂ ̃ 

7.9.9. ̂EXTI_LOCK̃ 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 

ᶫΏ ῃ̆ Ҍ ῃ Ώ ̆ Ԋᴆ̆ 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  LOCK 

 rw 
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ᵝ/ᵝ    

31:1 Ḡ  Ḡ ᵝṿȂ 

0 LOCK ῃ ῃ ̆ EXTI_SECCFG EXTI_PRIVCFG 

ᵝ ᵝ Ώ῀ѿ Ȃ 

0̔ ῃ ̆ ḱץ  

1̔ ῃ ̆ Ῥḱ  
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8. ῀/ ₮ ̂GPIO AFIÕ 

 ׃ .8.1

43ҩ I/O (GPIO)̆№≢ҹPA0 ~ PA15̆PB0 ~ PB15̆PC0 ~ PC8

PC14 ~ PC15̆ ҉ ῒ ῀/₮ⱳ Ȃ ҩGPIO ῏ └

ץ ȂGPIO ҉ Ҭ Ҭ /Ԋᴆ └ ̂EXTĨҬ

῏ └ Ȃ 

GPIO ῒז ⱳ (AFs)῍ ̆ Ҋ ȂGPIO

῏ ץ ᵬ ⱳ ̆ ⱳ ῀/₮  Ȃץ

ҩ GPIO ץ ᴆ ҹ ₮( )ȁ ῀ȁ ⱳ Ȃ

ҩGPIO ץ ҹ҉ ȁҊ ҉ /Ҋ Ȃ ̆ GPIO ΐ

ꜚ ⱬȂ 

8.2. Һ  

Â ῀/ ₮ └̕ 

Â ῀ⱳ ᶏ └̕ 

Â ҩ ΐ ҉ /Ҋ ⱳ ̕ 

Â / ₮ᶏ └̕ 

Â ᵝ/ ᵝ ₮ᶏ ̕ 

Â Ҭ ðᶏ EXTI  

Â ῀/ ₮ ̕ 

Â ⱳ ῀/ ₮ ̕ 

Â ̕ 

Â ₮ ⱳ Ȃ 

8.3. ⱳ  

ҩ I/O ץ 32β └ (GPIOx_CTL)ҹGPIO͂ ĞPIO₮̆

AFⱳ Ȃ AFⱳ ̆ AF ῀/₮ AFⱳ ₮ᶏ Ȃ

ҹ ₮(GPIO₮ AFIO₮) ̆ ץ GPIO ₮

(GPIOx_OMODE)ҹ Ȃ ₮ ץ GPIO₮

 (GPIOx_OSPD)Ȃ ҩ ץ GPIO҉/Ҋ (GPIOx_PUD)ҹ

( ҉ Ҋ )̆ ҉ Ҋ ⱳ Ȃ 

8-1. GPIO  

PAD TYPE CTLy OMy PUDy 

GPIO 

῀ 
X 

 

00 X 

00 

҉  01 

Ҋ  10 
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PAD TYPE CTLy OMy PUDy 

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 

1. GPIO₮ 50MHz ̆ ᶏ GPIO ễ ᾝ̆ IO ễ └

̂SYSCFG_CPSCTLȂ̃ 

8-1. GPIO ᵝ ҹ ‰I/O ᵝ Ȃ 

8-1. GPIO ᵝ  

Vss

 

Ώ

/Ώ

ⱳ ₮

ⱳ ῀

̂ ῀/ ₮̃

Vdd

₮ ꜚ

῀ ꜚ

ᵝ ᵬ

₮ └

I/O 

῀

ESDḠ

 

8.3.1. GPIO  

ᵝ ᵝӊ ̆ ⱳ ̆ GPIO ῀ ̆

῀ ҉ (PU)/Ҋ (PD)Ȃᵖ ᵝ ̆ұ ̂JTAG/Serial-Wired 

Debug pins̃ҹ ῀PU/PD ̔ 



                                                                    GD32W51x Ύ 

215 
 

PA15̔JTDIҹ҉ ̕ 

PA14̔JTCK / SWCLKҹҊ ̕ 

PA13̔JTMS / SWDIOҹ҉ ̕ 

PB4̔NJTRSTҹ҉ Ȃ 

PB3̔NJTRSTҹ Ȃ 

GPIO ץ ҹ ῀ ₮ ̆ GPIO ҹ ῀ ̆ GPIO

ῤ ѿҩ ҉ Ҋ Ȃ ҉ ҩ AHB

ᴪ ⌠ ῀ (GPIOx_ISTAT)Ȃ 

GPIO ҹ ₮ ̆ ץ ₮ ₮ ꜚ ̔

Ȃ ₮ (GPIOx_OCTL)ṿ ᴪ׆ I/O ҉ ₮Ȃ  

GPIOx_OCTLβ ᵬ ̆Ҍ ᾢ ῬΏ̆ ץ Ώļ1Ľ⌠ᵝ ᵬ

(GPIOx_BOP̆ ԍ 0 GPIOx_BC̆ ԍ ᵬ GPIOx_TG)ḱ ѿᵝ ₃ᵝ̆

ֽ ѿҩ AHBΏ ̆ ῒזᵝҌ Ȃ 

8.3.2. Ҭ /Ԋᴆ  

῀ Ҋ ̆ ᶏ Ҭ /Ԋᴆ Ȃ 

8.3.3. ⱳ (AF) 

ҹAFIÔ GPIOx_CTLҬ CTLyṿҹľ0b10Ŀ̃ ̆ ᵬ

ⱳ Ȃ GPIO ⱳ ̂GPIOx_AFSELẑz=0,1̃̃̆ ҩ ץ

16ҩ ⱳ Ȃ ⱳ № ׃ ΎȂ 

8.3.4. ⱴⱳ  

֓ ΐ ⱴⱳ ̆ ᴨᾢԍױ ‰GPIO Ҭ Ȃ ᵬADC ⱴⱳ ̆

Ȃ ᵬRTCȁWKUPx ⱴⱳ ̆

῏ RTCȁPMU RCU ꜚ Ȃ ⱴⱳ ̆ ֓ ᵬ GPIOȂ 

8.3.5. ῀  

GPIO ҹ ῀ ̔ 

Â ῀ᶏ ̕ 

Â ҉ Ҋ ̕ 

Â ╠I/O ҉ ҩAHB ᴪ ῀ ῀ ̕ 

Â ₮ ‖ Ȃ 

8-2. ῀ I/O ῀ Ȃ 
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8-2. ͂  

῀

ⱳ ῀

῀ ꜚ

ESDḠ

I/O 

  Vdd

Vss
 

8.3.6. ₮  

GPIO ҹ ₮ ̔ 

Â ῀ᶏ ̕ 

Â ҉ Ҋ ̕ 

Â ₮ ‖ ᶏ ̕ 

Â ̔ ₮ └ ҹľ0Ŀ ̆ ₮ᵞ ̕ ₮ └  

ҹľ1Ŀ̆ ԍ ̕ 

Â ̔ ₮ └ ҹľ0Ŀ ̆ ₮ᵞ ̕ ₮ └ ҹ

ľ1Ŀ̆ ₮ ̕ 

Â ₮ └ ᵬ̆ ҉ Ώ῀ ṿ̕ 

Â ῀ ᵬ̆ ╠I/O Ȃ 

8-3. ₮ I/O ₮ Ȃ 

8-3. ₮  

ᵝ ᵬ

₮ └

₮ ꜚ

ESDḠ

I/O 

ⱳ ₮

/ Ώ

Ώ Vdd

Vss  

8.3.7.  

GPIO ԍ ̔ 

Â ҉ Ҋ ̕ 

Â ₮ ‖ ̕ 

Â ῀ ̕ 

Â ῀ ᵝҹñ0òȂ 

8-4. I/O Ȃ 
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8-4.  

̂ ῀/ ₮̃ I/O pin

ESD Ḡ

 

8.3.8. ⱳ (AF)  

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 

8-5. ⱳ I/O ⱳ Ȃ 

8-5. ⱳ  

ESDḠ

Vdd

Vss

₮ ꜚ

῀ ꜚ

I/O 

ⱳ ₮

ⱳ ῀

 

8.3.9. GPIO ⱳ  

GPIO └ Ḡץ I/O Ȃ 

Ḡ ̔GPIOx_CTL̆GPIOx_OMODĔGPIOx_OSPD̆GPIOx_PUD 

GPIOx_AFSELz (z=0, 1)Ȃ 32β ̂GPIOx_LOCK̃ ץ I/O

Ȃ ↓ GPIOx_LOCKҬ LKKβ LKyβ̆ ᵝ ̆

⌠Ҋѿҩ ᵝ╠̆ ᵝ Ҍ ḱ Ȃ ꜚ Ҭᶏ ⱳ
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Ȃ 

8.3.10. 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 

8.3.11. GPIO ₮ ⱳ  

GPIOx_TGҬ ᵝΏ 1̆ GPIOץ ѿҩ AHB ῤ I/O

₮ Ȃ ₮Ḥ ץ ⌠AHB ѿ Ȃ 

8.4. GPIOῃ  

TZENᶏ ̆ Ӈ ᵝӊ GPIO ῃ ̆ ῃ

GPIOx_SCFG GPIO ѿҩ ῃ ̆ѿ ҩ ҹ ῃ̆↕

ҍӊ ⱳ ȁ └ᵝȁ ȁ ᵝ/ᵝᵝȁ ᵝ I/O ᵝ ᵝ

ῃ ̆ ғᴪ ῃ Ȃ 8-2. GPIOῃ ԅGPIO ῃ Ȃ 

8-2. GPIOῃ  

GPIOx_SCFG  ᵝ/ᵝ  ῃ  

SCFGy = 1 

GPIOx_CTL CTLy[1:0] 

ῃ ҹ ῃ̆

ῃ 0̆

ῃΏ Ȃ 

GPIOx_OMODE OMy 

GPIOx_OSPD OSPDy[1:0] 

GPIOx_PUD PUDy[1:0] 

GPIOx_ISTAT ISTATy 

GPIOx_OCTL OCTLy 

GPIOx_BOP BOPy/CRy 

GPIOx_LOCK LKy 

GPIOx_AFSEL0 
SELy[3:0] 

GPIOx_AFSEL1 

GPIOx_BC CRy 

GPIOx_TG TGy 

: GPIOx, x= AéC, y=0..15 

GPIO ᵬҹ ̆ Ӈ ᶏ ̆ ῃ ῍

‗ Ȃ ῃ ᵖ ῃ ↕ ῀/₮ ̆ ῀/₮

└ҹ 0̕ ῃ ᵖ ῃ Ӈ ῀/₮

̕ ԍ ADC Ḡ ҍ ῃ ѿ ̆ ↕ ҍ Ȃ

ҍ ῃ ѿ Ȃ 
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8.5. GPIO  

GPIOAῃ ̔0x5002 0000 

GPIOA ῃ ̔0x4002 0000 

GPIOBῃ ̔0x5002 0400 

GPIOB ῃ ̔0x4002 0400 

GPIOCῃ ̔0x5002 0800 

GPIOC ῃ ̔0x4002 0800 

8.5.1. └  (GPIOx_CTL, x=A..C) 

Ẓ ̔0x00 

ᵝṿ̔ ᵝṿ EFUSEҬ EFUSE_MCU_INIT_DATAᵝ0 ᵝ1‗ Ȃ ᵝ0

ҹ 1̆ PA4/PA5/PA6/PA7/PB3/PB4ᴆ ꜚ ҹѿ QSPI ̆ ᵝ 1ҹ 1̆

PA9/PA10/PA11/PA12/PC4/PC5ᴆ ꜚ ҹѿ QSPI ̆ᵝ 0ҍᵝ 1

ṿ 0Ȃ῏ԍ ᵝṿ ץ 8-3. GPIOx_CTLᵝṿȂ 

8-3. GPIOx_CTLᵝṿ 

EFUSE_MCU_INIT_DATA [1:0] GPIOA_CTL GPIOB_CTL GPIOC_CTL 

00 0xA800 0000 0x0000 0280 0x0000 0000 

01 0xA800 AA00 0x0000 0280 0x0000 0000 

10 0xAAA8 0000 0x0000 0280 0x0000 0A00 

11 0xAAA8 AA00 0x0000 0280 0x0000 0A00 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

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

rw rw rw rw rw rw rw rw 

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

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

 rw rw rw rw rw rw rw 

 

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 
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CTL0[1:0]  

25:24 CTL12[1:0] Pin 12 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0]  

23:22 CTL11[1:0] Pin 11 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0]  

21:20 CTL10[1:0] Pin 10 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0]  

19:18 CTL9[1:0] Pin 9 ᵝ 

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 
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ᵝ ᴆ ᵝ Ȃ 

00̔GPIO ῀ ̂ ᵝṿ̃ 

01̔GPIO ₮  

10̔ ⱳ  

11̔ ̂ ῀ ₮̃ 

8.5.2. ₮  (GPIOx_OMODE, x=A..C) 

Ẓ ̔0x04 

ᵝṿ̔ 0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

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

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

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15 OM15 Pin 15 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

14 OM14 Pin 14 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

13 OM13 Pin 13 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

12 OM12 Pin 12 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

11 OM11 Pin 11 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

10 OM10 Pin 10 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

9 OM9 Pin 9 ₮ ᵝ 
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ᵝ ᴆ ᵝ Ȃ 

OM0  

8 OM8 Pin 8 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

7 OM7 Pin 7 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

6 OM6 Pin 6 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

5 OM5 Pin 5 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

4 OM4 Pin 4 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

3 OM3 Pin 3 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

2 OM2 Pin 2 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

1 OM1 Pin 1 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

0 OM0 Pin 0 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ ₮ ̂ ᵝṿ̃ 

1̔ ₮  

8.5.3. ₮  (GPIOx_OSPD, x=A..C) 

Ẓ ̔0x08 

ᵝṿ̔ ᵝṿ EFUSEҬ EFUSE_MCU_INIT_DATAᵝ0 ᵝ1‗ Ȃ ᵝ0

ҹ 1̆ PA4/PA5/PA6/PA7/PB3/PB4ᴆ ꜚ ҹѿ QSPI ̆ ᵝ 1ҹ 1̆

PA9/PA10/PA11/PA12/PC4/PC5ᴆ ꜚ ҹѿ QSPI ̆ᵝ 0ҍᵝ 1
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ṿ 0Ȃ῏ԍ ᵝṿ ץ 8-4. GPIOx_OSPDᵝṿȂ 

8-4. GPIOx_OSPDᵝṿ 

EFUSE_MCU_INIT_DATA [1:0] GPIOA_OSPD GPIOB_OSPD GPIOC_OSPD 

00 0x0C00 0000 0x0000 00C0 0x0000 0000 

01 0x0C00 FF00 0x0000 03C0 0x0000 0000 

10 0x0FFC 0000 0x0000 00C0 0x0000 0F00 

11 0x0FFC FF00 0x0000 03C0 0x0000 0F00 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

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

rw rw rw rw rw rw rw rw 

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

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

rw rw rw rw rw rw rw rw 

 

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 
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OSPD0[1:0]  

15:14 OSPD7[1:0] Pin 7 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OSPD0[1:0]  

13:12 OSPD6[1:0] Pin 6 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OSPD0[1:0]  

11:10 OSPD5[1:0] Pin 5 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OSPD0[1:0]  

9:8 OSPD4[1:0] Pin 4 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OSPD0[1:0]  

7:6 OSPD3[1:0] Pin 3 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OSPD0[1:0]  

5:4 OSPD2[1:0] Pin 2 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OSPD0[1:0]  

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 

8.5.4. ҉ /Ҋ  (GPIOx_PUD, x=A..C) 

Ẓ ̔0x0C 

ᵝṿ̔ ᵝṿ EFUSEҬ EFUSE_MCU_INIT_DATAᵝ0 ᵝ1‗ Ȃ ᵝ0

ҹ 1̆ PA4/PA5/PA6/PA7/PB3/PB4ᴆ ꜚ ҹѿ QSPI ̆ ᵝ 1ҹ 1̆

PA9/PA10/PA11/PA12/PC4/PC5ᴆ ꜚ ҹѿ QSPI ̆ᵝ 0ҍᵝ 1

ṿ 0Ȃ῏ԍ ᵝṿ ץ 8-5. GPIOx_PUDᵝṿȂ 
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8-5. GPIOx_PUDᵝṿ 

EFUSE_MCU_INIT_DATA[1:0] GPIOA_PUD GPIOB_PUD GPIOC_PUD 

00 0x6400 0000 0x0000 0100 0x0000 0000 

01 0x6400 A000 0x0000 0280 0x0000 0000 

10 0x6680 0000 0x0000 0100 0x0000 0A00 

11 0x6680 A000 0x0000 0280 0x0000 0A00 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

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

rw rw rw rw rw rw rw rw 

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

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

rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:30 PUD15[1:0] Pin 15҉ /Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0]  

29:28 PUD14[1:0] Pin 14҉ /Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0]  

27:26 PUD13[1:0] Pin 13҉ /Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0]  

25:24 PUD12[1:0] Pin 12҉ /Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

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]  
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15:14 PUD7[1:0] Pin 7҉ /Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0]  

13:12 PUD6[1:0] Pin 6҉ /Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0]  

11:10 PUD5[1:0] Pin 5҉ /Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0]  

9:8 PUD4[1:0] Pin 4҉ /Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0]  

7:6 PUD3[1:0] Pin 3҉ /Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0]  

5:4 PUD2[1:0] Pin 2҉ /Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0]  

3:2 PUD1[1:0] Pin 1҉ /Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0]  

1:0 PUD0[1:0] Pin 0҉ /Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

00̔ ̆ ҉ /Ҋ ̂ ᵝṿ̃ 

01̔ ҉  

10̔ Ҋ  

11̔Ḡ  

8.5.5. ῀  (GPIOx_ISTAT, x=A..C) 

Ẓ ̔0x10 

ᵝṿ̔0x0000 XXXX 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

ISTAT15 ISTAT14 ISTAT13 ISTAT12 ISTAT11 ISTAT10 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 
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ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 ISTATy ῀ ᵝ(y=0..15) 

֓ᵝ ᴆ ᵝ Ȃ 

0̔ ῀Ḥ ҹᵞ  

1̔ ῀Ḥ ҹ  

8.5.6. ₮ └  (GPIOx_OCTL, x=A..C) 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

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

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

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 OCTLy ₮ └ᵝ(y=0..15) 

֓ᵝ ᴆ ᵝ Ȃ 

0̔ ₮ᵞ  

1̔ ₮  

8.5.7. ᵝ ᵬ  (GPIOx_BOP, x=A..C) 

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 
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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 

8.5.8.  (GPIOx_LOCK, x=A..C) 

Ẓ ̔0x1C 

ᵝṿ̔0x0000 0000 

(32ᵝ) Ȃ 

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

Ḡ  LKK 

 rw 

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

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

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

 

ᵝ/ᵝ    

31:17 Ḡ  Ḡ ᵝṿ 

16 LKK ↓  

ᵝ 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 y(y=0..15) 

֓ᵝ ᴆ ᵝ Ȃ 

0̔ ᵝ  

1̔ LKKᵝ 1 ̆ ᵝ  

8.5.9. ⱳ 0 (GPIOx_AFSEL0, x=A..C) 

Ẓ ̔0x20 

ᵝṿ̔ ᵝṿ EFUSEҬ EFUSE_MCU_INIT_DATAᵝ0 ᵝ1‗ Ȃ ᵝ0

ҹ 1̆ PA4/PA5/PA6/PA7/PB3/PB4ᴆ ꜚ ҹѿ QSPI ̆ ᵝ 1ҹ 1̆
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PA9/PA10/PA11/PA12/PC4/PC5ᴆ ꜚ ҹѿ QSPI ̆ᵝ 0ҍᵝ 1

ṿ 0Ȃ῏ԍ ᵝṿ ץ 8-6. GPIOx_AFSEL0ᵝṿȂ 

8-6. GPIOx_AFSEL0ᵝṿ 

EFUSE_MCU_INIT_DATA[1:0] GPIOA_AFSEL0 GPIOB_ AFSEL0 GPIOC_ AFSEL0 

00 0x0000 0000 0x0000 0000 0x0000 0000 

01 0x3333 0000  0x0003 3000 0x0000 0000 

10 0x0000 0000 0x0000 0000 0x0033 0000 

11 0x3333 0000  0x0003 3000 0x0033 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

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

rw rw rw rw 

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

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

rw rw rw rw 

 

ᵝ/ᵝ    

31:28 SEL7[3:0] Pin 7 ⱳ  

ᵝ ᴆ ᵝ Ȃ 

SEL0 [3:0]  

27:24 SEL6[3:0] Pin 6 ⱳ  

ᵝ ᴆ ᵝ Ȃ 

SEL0 [3:0]  

23:20 SEL5[3:0] Pin 5 ⱳ  

ᵝ ᴆ ᵝ Ȃ 

SEL0 [3:0]  

19:16 SEL4[3:0] Pin 4 ⱳ  

ᵝ ᴆ ᵝ Ȃ 

SEL0 [3:0]  

15:12 SEL3[3:0] Pin 3 ⱳ  

ᵝ ᴆ ᵝ Ȃ 

SEL0 [3:0]  

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  
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ᵝ ᴆ ᵝ Ȃ 

0000̔ AF0ⱳ ̂ ᵝṿ̃ 

0001̔ AF1ⱳ  

0010̔ AF2ⱳ  

0011̔ AF3ⱳ  

é 

1111̔ AF15ⱳ  

8.5.10. ⱳ 1 (GPIOx_AFSEL1, x=A..C) 

Ẓ ̔0x24 

ᵝṿ̔ ᵝṿ EFUSEҬ EFUSE_MCU_INIT_DATAᵝ0 ᵝ1‗ Ȃ ᵝ0

ҹ 1̆ PA4/PA5/PA6/PA7/PB3/PB4ᴆ ꜚ ҹѿ QSPI ̆ ᵝ 1ҹ 1̆

PA9/PA10/PA11/PA12/PC4/PC5ᴆ ꜚ ҹѿ QSPI ̆ᵝ 0ҍᵝ 1

ṿ 0Ȃ῏ԍ ᵝṿ ץ 8-7. GPIOx_AFSEL1ᵝṿȂ 

8-7. GPIOx_AFSEL1ᵝṿ 

EFUSE_MCU_INIT_DATA [1:0] GPIOA_AFSEL1 GPIOB_ AFSEL1 GPIOC_ AFSEL1 

00 0x0000 0000 0x0000 0000 0x0000 0000 

01 0x0000 0000 0x0000 0000 0x0000 0000 

10 0x0004 4440 0x0000 0000 0x0000 0000 

11 0x0004 4440 0x0000 0000 0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

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

rw rw rw rw 

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

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

rw rw rw rw 

 

ᵝ/ᵝ    

31:28 SEL15[3:0] Pin 15 ⱳ  

ᵝ ᴆ ᵝ Ȃ 

SEL8[3:0]  

27:24 SEL14[3:0] Pin 14 ⱳ  

ᵝ ᴆ ᵝ Ȃ 

SEL8[3:0]  

23:20 SEL13[3:0] Pin 13 ⱳ  

ᵝ ᴆ ᵝ Ȃ 

SEL8[3:0]  

19:16 SEL12[3:0] Pin 12 ⱳ  

ᵝ ᴆ ᵝ Ȃ 
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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  

8.5.11. ᵝ  (GPIOx_BC, x=A..C) 

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 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CRy ᵝ y(y=0..15) 

֓ᵝ ᴆ ᵝ Ȃ 

0̔ OCTLyᵝ  

1̔ OCTLyᵝ 
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8.5.12. ᵝ  (GPIOx_TG, x=A..C) 

Ẓ ̔0x2C 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

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

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

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 TGy ᵝ y(y=0..15)  

֓ᵝ ᴆ ᵝ Ȃ 

0̔ OCTLyᵝ  

1̔ OCTLyᵝ 

8.5.13. GPIOῃ (GPIOx_SCFG) (x=AéC) 

Ẓ ̔0x30 

ᵝṿ̔0x0000 FFFF 

TZENᶏ Ӈ ԍ 0̆ Ώ Ȃ TZENᶏ ̆ Ӈ

ῃ GPIO ῃ ̆ ῃ ̆

ῃ Ώ ᵬᶭ Ȃ 

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 

SCFG15 SCFG14 SCFG13 SCFG12 SCFG11 SCFG10 SCFG9 SCFG8 SCFG7 SCFG6 SCFG5 SCFG4 SCFG3 SCFG2 SCFG1 SCFG0 

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

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 SCFGy(y= 0~15) x ῃ ᵝ  

֓ᵝ ᴆ ᵝ Ȃ 

0̔ I/O ҹ ῃ  

1̔ I/O ҹ ῃȂ 
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 8-2. GPIOῃ ԅ GPIO ῃ Ȃ 

  



                                                                    GD32W51x Ύ 

234 
 

9. TrustZoneḠ └ ̂TZPCŨ 

 ׃ .9.1

TrustZoneÈḠ └ ̂TZPCŨȂTZPCU 3ҩҌ ̆TrustZoneÈ

ῃ └ ̂TZSPC̃ȁTrustZoneÈԍ№ ỮḠ └ ̂TZBMPC̃ TrustZoneÈ

└ ̂TZIAC̃̆ ױ ԍ ΐ ῃ ̂ ῃ ̃֟

ῃ ȂTZSPCԍ ӈ ῃ ῃ ̂

1-3. TZSPC ῃ Ȃ̃ ԅ ῃ ӊ ̆TZSPC Ҭ ӈԅ

Ữ ῃ ̆TrustZoneỮḠ └ ̂TZMMPC̃ԍ ῃ

Ữ̂QSPI_FLASH, SQPI_PSRAM̃ ῃḠ ȂTZBMPC AHB

ԍ ҉RAM ῃ ȂTZIACԍᶏ Ҭ Һ׆ Ԋ

ᴆ̆ ᵥ ᶶ ⌠ ῃ ѿҩҒ Ҭ Ḥ ғ֟ NVICῃҬ ̆ ץ

TZIAC ҬΏ1 Ҭ Ȃ 

9.2. Һ  

Â TZSPC̆TZBMPC TZIAC 32ᵝAHB ̕ 

Â ԍTZSPC̆ ῃ/ ῃ/ └̕ 

Â ԍTZBMPC TZIACֽ ῃ ̕ 

Â ԍ ῃ Һ׆ ̆ ῃ TZSPCҬ ӈ̕ 

Â ԍ Ữ̆ ῃ TZSPCҬ ӈ̕ 

Â ԍ ῤ RAM̆ ҩ ῃ TZBMPCҬ ӈȂ 

9.3. ⱳ  

9.3.1.  

9-1. TZPCU 
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NVIC

TPIU Flash
Memory 

Controller

Flash
Memory

 

AHB to APB 

Bridge2(PTZPPC2) 

AHB to APB 

securable

Trustzone_

aware

Trustzone_

aware

securable

Slave

Slave

Slave Slave

Master

Cbus

Master

DMA1 

ARM Cortex-M33

SW/JTAG

S
y
s
te

m
C

o
d

e

A
H

B
 M

a
trix

A
P

B
2

A
P

B
1

Icache

DMA0
Master

Master

Master

AHB 
SysDecode2
(HTZPPC1)

Slave

TZMMPCX

WIFI

Slave

AHB 
SysDecode1
(HTZPPC2)

Slave

AHB 
SysDecode3

QSPI

SQPI

securable

Trustzone_aware

securable

Trustzone_

aware TZSPC
TZIAC

TZBMPC

AHB1 ῃ  sec/priv NSMx_LEN

NSMx_SADD

AHB1 ῃ  sec/priv

Bridge1(PTZPPC1) 

APB 

SRAMX

Controller
SRAMX

Slave

TZBMPCX

Master

APB Ҭ

SRAM Ҭ

ῃ

ῃ

AHB3 Ҭ

AHB2 Ҭ

(1)

(2)

AHB2 Ԋᴆ

AHB1 Ԋᴆ

TZBMPCX Ԋᴆ

TZMMPCX Ԋᴆ

TZPCU

TZEN

TZIAC Ԋᴆ

TZIAC Ҭ

APB ῃ sec/priv

 

TZPCU 3ҩҌ ̆TrustZoneÈῃ └ ̂TZSPC̃ȁTrustZoneÈԍ№

ỮḠ └ ̂TZBMPC̃ TrustZoneÈ └ ̂TZIACȂ̃ ֓ⱳ

TrustZoneÈḠ └ AHB ARMv8-Mӊ ⱳ ̆ ֓ⱳ ̔

AHB/APB Ҭ APB TrustZoneÈḠ └ ̂PTZPPC̃ ῃ/

ᴰ ̆ ֟ Ԋᴆ̆ ԍ ῃ/ APB ̕AHB Ҭ

AHB TrustZoneÈḠ └ ̂HTZPPC̃ ῃ ᴰ ̆ ֟ Ԋᴆ̆

ԍ ῃ/ AHB ̕TrustZoneÈԍ TZBMPCx └ῤ

SRAM ̕TrustZoneÈ TZMMPCx └ Ữ ῏ Ȃ 

9-1. TZPCU ԅΐ ῃ ȁ ῃ TrustZone-aware ARMv8-

M (Cortex-M33)ῃ ̆ ֓ PTZPPCHTZPPC⅞№ ̆ 9-1. TrustZone

׃ ԅ ֓ Ȃ 

9-1. TrustZone 

׃   

 TZSPC ӈ ץ ⌠ PTZPPC/HTZPPĈ ̃ 

ῃ  TZSPC ӈ ץ ⌠ PTZPPC/HTZPPĈ ῃ ̃ 

ῃ ⌠ PTZPPC/HTZPPĈ TZIAC TZBMPC̃ 

ῃ  PTZPPC/HTZPPCҌ ̆ ⌠ AHB/APB  

TrustZone-aware ץ Ҋ TrustZone-aware  

1. ῃ Ҍ TrustZone-awareAHBҺ ҉ ꜚHNONSECḤ ̆

ῃᴰ ̆AHB ҉ HNONSECḤ ҹ 0̆ ҹ ῃᴰ ̆HNONSEC

ҹ1ȂTrustZone-aware ⌠AHB APB ̆Ҍ PTZPPC/ HTZPPC

Ḡ ̆ TrustZoneῃ Ḡ ҹ̂ TZSPC̆

ῃ └ Ȃ̃ 

9.3.2. ӈ 

Ữ̂ῤ ԍ SRAM Ữ ̃ Ҍ ̆ΐ
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ᵣ ҊȂ 

 

Â ῃ  

ῃԊⱵ ῃ ̆ ֟ ԊᴆᵖҌᴪ֟ Ȃ ԍ ᵬ

0̆ ᴋᵥΏ῀Ȃ TrustZone-awarĕ ῃ ᴪ ѿ֓

’̂ ץ TrustZone-aware ῃḠ Ḥ Ȃ̃ 

Â  

̆ ҹ ̆ᵖ ԍ Ҍᴪ֟ Ԋᴆ

̆ ԍ 0̆ Ώ Ȃ 

ῤ ̂ῤ ԍ SRAM Ữ ̃ 

Â ῃ  

ῃᴰ ῃ / Ữ ̆ ғ֟ Ԋᴆ Ȃ 

Â ῃ  

ᴋᵥ ῃ ԊⱵ ῤ SRAM ῃ Ữ ῃ

Ȃ ԍ TZBMPC└ ̆ ץ TZPCU_TZBMPCx_CTL SRWACFG

ᵝ ᾛ ῃ Ώ ̆ᵖ ῃ ᶭ Ҍᾛ Ȃᴋᵥ ῃ ԊⱵ

ῃ ῤ ғᴪ֟ Ȃ 

Â  

ᴋᵥ ᴰ ҹ Ȃ ԍ Ҍᴪ֟

ԊᴆȂ 0̆ ᴋᵥΏ῀ȂҌᴪ֟ Ȃ 

̔ ԍ ᴰ ̆ ᴰ ᴋ̆ ѿ ᴰ ῃ ᶛ ᴪ̆ ▼ᵩ ᴰ Ȃ 

9.3.3. TrustZoneῃ └ ̂TZSPC̃ 

TZSPCѿ ̆ ֓ ԍ ӈ ῃ / ̆ Ӟ

└ Ữ └ ̂MMPC̃ ῃ Ȃ 

ῃ Ҋ └̔ 

Â TZPCU_TZSPC_SAM_CFGx └PTZPPC/HTZPPC ῃ

ῃ ̕ 

Â TZPCU_TZSPC_PAM_CFGx └PTZPPC/HTZPPC  ̕

Â TZPCU_TZSPC_TZMMPCx └TZMMPCx ⅞№ Ữ

ῃ ̕ 

Â TZPCU_TZSPC_DBG_CFG └MCU Ȃ 

ѿҩ ҹ ῃ ̆ Ӈ ᵝ ץ ῃ ԊⱵḱ ̆ ҹ

ῃ Ӈ ῃ ԊⱵ ḱץ ᵝȂ ḂTZEN = 0Ӟ ץ ӈ ֓
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Ȃ 

ѿҩ ҹ ̆ Ӈ ῃ ᵝֽ ץ ῃ ԊⱵḱ ̆

ҹ Ӈ ῃ ԊⱵ ḱץ ῃ ᵝȂ 

ԍ ỮSQPI_PSRAM̂128MB̃QSPI_FLASĤ128MB̆̃ TZEN=1 ̆

ᵝ ῃ ̆ ῃ Ҋ ӈ̔ 

Â TZPCU_TZSPC_TZMMPCx_NSMy  NSMx_SADD[13 0̔] ӈԅ Ữ yҩ

ῃ ᵝ ̕ 

Â TZPCU_TZSPC_TZMMPCx_NSMy  NSMx_LEN[14̔0] ӈԅ Ữ y

ῃ Ȃ 

̔x Ữ ̂ᶛ SQPI_PSRAM ̂128MB̃ QSPI_flasĥ128MB̃̆̃

y Ữ ̂ᶛ SQPI_PSRAM̂128MB̃ QSPI_flasĥ128MB̃̃

Ȃ ῃ ѿ Ȃ ҩ ₮ ̆ №

ӈȂ 

9-2. TZMMPCx TZMMPCx Ȃ 

9-2. TZMMPCx 

MPC  (y) Ữ  

TZMMPC0( Ữ 0) ῃ ̂ ̃ 4̂0~3̃ QSPI_FLASH 

TZMMPC1( Ữ 1) ῃ ̂ ̃ 2̂0~1̃ SQPI_PSRAM 

TZSPCTrustZone-awarĕ ῃ ῃ Ҭ Ȃ

TZPCU_TZSPC_SAM_CFGTZPCU_TZSPC_PAM_CFGѿҩ ̔ ᴋᵥ ̆

ῃ ῃ ̆ Ҭ TZIACᶏ ̆ Ӈ ָӇ Ṝᶶ ⌠ ῃ

֟ Ғ Ҭ ̆ Ώץ Ҭ Ȃ 

9.3.4. TrustZoneԍ ỮḠ └ ̂TZBMPC̃ 

ῃ‖ T̆ZBMPC TrustZoneÈῤ Ḡ └ ԊⱵ ⌠AHBҺ ȂTZBMPC

ῃ ̆ ῃ ̆ ԊᴆȂ 

ԍ ԍ ỮḠ └ ̂ῤ SRAM0~3̃̆ ᶏץ Ҋ ӈ ῃ

ῃ ̔ 

Â TZPCU_TZBMPCx_VECy Ҭ ѿҩᵝ ӈѿҩ ̂256ҩ ҹѿҩ ̃ ῃ

̕ 

Â TZPCU_TZBMPCx_LOCK0 Ҭ ѿҩᵝ ԍ ѿҩ ̂32ҩ ҹѿҩ

̃Ȃ 

̔y ҉ ̂ѿҩ ԍ32ҩSRAM Ȃ̃ SRAM

ҹ 64K ̆ ҩ ҹ 256 ̆ ҹ 32*256=8K̆64/8-1=7̆ yҹ

0~7ȂӞ 8ҩ ̂ ҩ ҹ32β ̃ └ ῃ ̆

ҩ ҹ256 Ȃ ⌠ ᵝ̆ Ӈ ѿҩ 8β ̆ ҹ ҩ

ᵝ ԍѿҩ ̂32 * 256Ȃ̃ 

9-3. TZBMPCx TZBMPCx Ȃ 
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9-3. TZBMPCx 

MPC  ̂ỹ Ữ  

TZBMPC3 ԍ ̂ ҹ 256 ̃ 768̂0~23̃ SRAM3 (192KB) 

TZBMPC2 ԍ ̂ ҹ 256 ̃ 512̂0~15̃ SRAM2 (128KB) 

TZBMPC1 ԍ ̂ ҹ 256 ̃ 256̂0~7̃ SRAM1 (64KB) 

TZBMPC0 ԍ ̂ ҹ 256 ̃ 256̂0~7̃ SRAM0 (64KB) 

ᵥ ᶶ ⌠ ῃ ᶏѿҩҒ Ҭ Ḥ ̂ Ҭ TZIACᶏ ̃̆

ץ Ώ Ҭ Ȃ 

9.3.5. TrustZone └ ̂TZIAC̃ 

TZIAC ῃ ̆ ῃ TZIAC̆ ᴪ֟ Ԋᴆ̆TZIACֽ

TrustZoneÈᶏ ̂TZEN = 1̃ ᶏ Ȃ TZIACץ Ԋᴆ̆ ғ

⌠NVICTZIAC_ILA_ITҬ Ȃ ԍ ̆Ώ῀ Ȃ 

TZIAC ⌠ ҩ Ԋᴆ ԅ NVIC TZIAC_S_IRQnҬ Ȃ

TZPCU_TZIAC_INTENxԍᶏ ԊᴆȂ ѿҩ Ԋᴆ ̆

TZPCU_TZIAC_STATxҬ ᵝ ᴪ ᵝ̆TZPCU_TZIAC_STATCxԍ

Ԋᴆ ᵝȂ 

9.3.6. SPC/GSSA 

DBGEN̆SPIDEN̆NIDENSPNIDENḤ ‗ ԅ ῃ ῃף Ȃ

9-4. ԅ Ḥ ҍ ⱳ ӊ ῏ Ȃ 

9-4.  

Ḥ   

DBGEN 
0 ῃ ῃ ⱳ  

1 ῃ ⱳ ᶏ  

SPIDEN 
0 ῃ ⱳ  

1 ῃ ⱳ ᶏ  

NIDEN 
0 ῃ ῃ ⱳ  

1 ῃ ⱳ ᶏ  

SPNIDEN 
0 ῃ ⱳ  

1 ῃ ⱳ ᶏ  

֓Ḥ ῃḠ ̂SPC̃ TZPCU_TZSPC_DBG_CFĞ

SPC ΐ ᴨᾢ ȂDBGEN̆NIDEN̆SPIDENSPNIDENβ ṿҹ1Ȃ

TZEN=0D̆BGENNIDENꜚ ҹ 1̆SPIDENSPNIDENꜚ ҹ0Ȃ TZEN=1 

DBGEN̆NIDENS̆PIDENSPNIDEN ῃ ȂTZPCU_TZSPC_PAM_CFGx 

Ҭ DBGPAMβ ԍ └TZPCU_TZSPC_DBG_CFG ̆ ᵝ

ῃ ΏȂ SPC ҹ1 Ҍ flashȁ QSPIΐ

Ḡ SRAMȂ 9-5. SPC/GSSA ԅSPC/GSSA ӊ ῏ Ȃ 
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9-5. SPC/GSSA 

 DBGEN NIDEN SPIDEN SPNIDEN 

Ḡ      

ῃḠ 0.5   └ 0 └ 0 

ῃḠ 1   └ 0 └ 0 

GSSA └ 0 └ 0 └ 0 └ 0 
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9.4. TZSPC  

TZPCῃ ̔0x500A 0000 

TZPC ῃ ̔0x400A 0000 

9.4.1. TZSPC└ ̂TZPCU_TZSPC_CTL̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

ֽ ῃΏ Ȃ 

Ҍ └Ȃ 

̂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 

Reserved LK 

 rw 

 

ᵝ/ᵝ    

31:1 Ḡ  Ḡ ᵝṿȂ 

0 LK TZSPC ῏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ └  

1̔ └  

̔ ᵝ ’Ҋ ̆ ғѿ ᵝ̆ ῃ TZSPC ᵝ ᵝȂ 

9.4.2. TZSPCῃ 0̂ TZPCU_TZSPC_SAM_CFG0̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

ֽ ῃΏ Ȃ 

ᵝԍ TZPCU_TZSPC_PAM_CFGҬ ᵝ ҹ 1̆ Ӈ ᵝԍ

TZPCU_TZSPC_SAM_CFGҬ ᵝ ῃף ΏȂ ᵝԍ

TZPCU_TZSPC_PAM_CFGҬ ᵝ ҹ 1̆ Ӈ ᵝ ԍ

TZPCU_TZSPC_SAM_CFGҬ ᵝ ῃף ΏȂ 

Ҍ └Ȃ 

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

SPI0SAM 

TIMER0S

AM 

Reserved 

USBFSS

AM 

Reserved 

rw rw  rw  

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

I2C1SAM I2C0SAM Reserved 

USART2

SAM 

USART1

SAM 

Reserved SPI1SAM 

FWDGTS

AM 

WWDGT

SAM 

Reserved 

TIMER5S

AM 

TIMER4S

AM 

TIMER3S

AM 

TIMER2S

AM 

TIMER1S

AM 

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

 

ᵝ/ᵝ    

31 SPI0SAM SPI0 ῃ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ SPI0 ῃ ҹ ῃ 

1̔ SPI0 ῃ ҹ ῃ 

30 TIMER0SAM TIMER0 ῃ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ TIMER0 ῃ ҹ ῃ 

1̔ TIMER0 ῃ ҹ ῃ 

29:27 Ḡ  Ḡ ᵝṿȂ 

26 USBFSSAM USBFS ῃ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ USBFS ῃ ҹ ῃ 

1̔ USBFS ῃ ҹ ῃ 

25:16 Ḡ  Ḡ ᵝṿȂ 

15 I2C1SAM I2C1 ῃ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ I2C1 ῃ ҹ ῃ 

1̔ I2C1 ῃ ҹ ῃ 

14 I2C0SAM I2C0 ῃ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ I2C0 ῃ ҹ ῃ 

1̔ I2C0 ῃ ҹ ῃ 

13:12 Ḡ  Ḡ ᵝṿȂ 

11 USART2SAM USART2 ῃ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ USART2 ῃ ҹ ῃ 

1̔ USART2 ῃ ҹ ῃ 

10 USART1SAM USART1 ῃ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ USART1 ῃ ҹ ῃ 
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1̔ USART1 ῃ ҹ ῃ 

9 Ḡ  Ḡ ᵝṿȂ 

8 SPI1SAM SPI1 ῃ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ SPI1 ῃ ҹ ῃ 

1̔ SPI1 ῃ ҹ ῃ 

7 FWDGTSAM FWDGT ῃ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ FWDGT ῃ ҹ ῃ 

1̔ FWDGT ῃ ҹ ῃ 

6 WWDGTSAM WWDGT ῃ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ WWDGT ῃ ҹ ῃ 

1̔ WWDGT ῃ ҹ ῃ 

5 Ḡ  Ḡ ᵝṿȂ 

4 TIMER5SAM TIMER5 ῃ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ TIMER5 ῃ ҹ ῃ 

1̔ TIMER5 ῃ ҹ ῃ 

3 TIMER4SAM TIMER4 ῃ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ TIMER4 ῃ ҹ ῃ 

1̔ TIMER4 ῃ ҹ ῃ 

2 TIMER3SAM TIMER3 ῃ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ TIMER3 ῃ ҹ ῃ 

1̔ TIMER3 ῃ ҹ ῃ 

1 TIMER2SAM TIMER2 ῃ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ TIMER2 ῃ ҹ ῃ 

1̔ TIMER2 ῃ ҹ ῃ 

0 TIMER1SAM TIMER1 ῃ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ TIMER1 ῃ ҹ ῃ 

1̔ TIMER1 ῃ ҹ ῃ 

9.4.3. TZSPCῃ 1̂ TZPCU_TZSPC_SAM_CFG1̃ 

Ẓ ̔0x14 
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ᵝṿ̔0x0000 0000 

ֽ ῃΏ Ȃ 

ᵝԍ TZPCU_TZSPC_PAM_CFGҬ ᵝ ҹ 1̆ Ӈ ᵝԍ

TZPCU_TZSPC_SAM_CFGҬ ᵝ ῃף ΏȂ ᵝԍ

TZPCU_TZSPC_PAM_CFGҬ ᵝ ҹ 1̆ Ӈ ᵝ ԍ

TZPCU_TZSPC_SAM_CFGҬ ᵝ ῃף ΏȂ 

Ҍ └Ȃ 

̂32β ̃ Ȃ 

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

Reserved 

SDIOSA

M 

 rw 

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

PKCAUA

M 

TRNGSA

M 

HAUSAM CAUSAM ADCSAM 

ICACHES

AM 

TSISAM CRCSAM 

HPDFSA

M 

Reserved 

TIMER16

SAM 

TIMER15

SAM 

Reserved 

USART0

SAM 

Reserved 

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

 

ᵝ/ᵝ    

31:17 Ḡ  Ḡ ᵝṿȂ 

16 SDIOSAM SDIO ῃ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ SDIO ῃ ҹ ῃ 

1̔ SDIO ῃ ҹ ῃ 

15 PKCAUAM PKCAU ῃ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ PKCAU ῃ ҹ ῃ 

1̔ PKCAU ῃ ҹ ῃ 

14 TRNGSAM TRNG ῃ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ TRNG ῃ ҹ ῃ 

1̔ TRNG ῃ ҹ ῃ 

13 HAUSAM HAU ῃ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ HAU ῃ ҹ ῃ 

1̔ HAU ῃ ҹ ῃ 

12 CAUSAM CAU ῃ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ CAU ῃ ҹ ῃ 

1̔ CAU ῃ ҹ ῃ 
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11 ADCSAM ADC ῃ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ ADC ῃ ҹ ῃ 

1̔ ADC ῃ ҹ ῃ 

10 ICACHESAM ICACHE ῃ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ ICACHE ῃ ҹ ῃ 

1̔ ICACHE ῃ ҹ ῃ 

9 TSISAM TSI ῃ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ TSI ῃ ҹ ῃ 

1̔ TSI ῃ ҹ ῃ 

8 CRCSAM CRC ῃ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ CRC ῃ ҹ ῃ 

1̔ CRC ῃ ҹ ῃ 

7 HPDFSAM HPDF ῃ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ HPDF ῃ ҹ ῃ 

1̔ HPDF ῃ ҹ ῃ 

6:5 Ḡ  Ḡ ᵝṿȂ 

4 TIMER16SAM TIMER16 ῃ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ TIMER16 ῃ ҹ ῃ 

1̔ TIMER16 ῃ ҹ ῃ 

3 TIMER15SAM TIMER15 ῃ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ TIMER15 ῃ ҹ ῃ 

1̔ TIMER15 ῃ ҹ ῃ 

2 Ḡ  Ḡ ᵝṿȂ 

1 USART0SAM USART0 ῃ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ USART0 ῃ ҹ ῃ 

1̔ USART0 ῃ ҹ ῃ 

0 Ḡ  Ḡ ᵝṿȂ 

9.4.4. TZSPCῃ 2 ̂TZPCU_TZSPC_SAM_CFG2̃ 

Ẓ ̔0x18 
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ᵝṿ̔0x0000 0000 

ֽ ῃΏ Ȃ 

ᵝԍ TZPCU_TZSPC_PAM_CFGҬ ᵝ ҹ 1̆ Ӈ ᵝԍ

TZPCU_TZSPC_SAM_CFGҬ ᵝ ῃף ΏȂ ᵝԍ

TZPCU_TZSPC_PAM_CFGҬ ᵝ ҹ 1̆ Ӈ ᵝ ԍ

TZPCU_TZSPC_SAM_CFGҬ ᵝ ῃף ΏȂ 

Ҍ └Ȃ 

̂32β ̃ Ȃ 

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

WIFISAM DCISAM 

I2S1_AD

DSAM 

WIFI_RF

SAM 

QSPI_FL

ASHREG

SAM 

SQPI_PS

RAMREG

SAM 

Reserved 

EFUSESA

M 

Reserved 

rw rw rw rw rw rw  rw  

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

Reserved 

 

 

ᵝ/ᵝ    

31 WIFISAM Wi-Fiῃ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ Wi-Fiῃ ҹ ῃ 

1̔ Wi-Fiῃ ҹ ῃ 

30 DCISAM DCI ῃ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ DCI ῃ ҹ ῃ 

1̔ DCI ῃ ҹ ῃ 

29 I2S1_ADDSAM I2S1_ADD ῃ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ I2S1_ADD ῃ ҹ ῃ 

1̔ I2S1_ADD ῃ ҹ ῃ 

28 WIFI_RFSAM Wi-Fi RF ῃ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ Wi-Fi RF ῃ ҹ ῃ 

1̔ Wi-Fi RF ῃ ҹ ῃ 

27 QSPI_FLASHREGSA

M 

QSPI flash ῃ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ QSPI flash ῃ ҹ ῃ 
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1̔ QSPI flash ῃ ҹ ῃ 

26 SQPI_PSRAMREGS

AM 

SQPI PSRAM ῃ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ SQPI PSRAM ῃ ҹ ῃ 

1̔ SQPI PSRAM ῃ ҹ ῃ 

25:24 Ḡ  Ḡ ᵝṿȂ 

23 EFUSESAM EFUSE ῃ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ EFUSE ῃ ҹ ῃ 

1̔ EFUSE ῃ ҹ ῃ 

22:0 Ḡ  Ḡ ᵝṿȂ 

9.4.5. TZSPC 0̂ TZPCU_TZSPC_PAM_CFG0̃ 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 

ֽ Ώ Ȃ 

ᵝԍ TZPCU_TZSPC_SAM_CFGҬ ᵝ ҹ 1̆ Ӈ ᵝԍ

TZPCU_TZSPC_PAM_CFGҬ ᵝ ῃ ף ΏȂ ᵝԍ

TZPCU_TZSPC_SAM_CFGҬ ᵝ ҹ 1̆ Ӈ ᵝ ԍ

TZPCU_TZSPC_PAM_CFGҬ ᵝ ῃ ף ΏȂ 

Ҍ └Ȃ 

̂32β ̃ Ȃ 

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

SPI0PAM 

TIMER0P

AM 

Reserved 

USBFSP

AM 

Reserved 

rw rw  rw  

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

I2C1PAM I2C0PAM Reserved 

USART2

PAM 

USART1

PAM 

Reserved SPI1PAM 

FWDGTP

AM 

WWDGT

PAM 

Reserved 

TIMER5P

AM 

TIMER4P

AM 

TIMER3P

AM 

TIMER2P

AM 

TIMER1P

AM 

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

 

ᵝ/ᵝ    

31 SPI0PAM SPI0 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ SPI0 ҹ  

1̔ SPI0 ҹ  

30 TIMER0PAM TIMER0 ᵝ 

ᵝ ᴆ ᵝ Ȃ 
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0̔ TIMER0 ҹ  

1̔ TIMER0 ҹ  

29:27 Ḡ  Ḡ ᵝṿȂ 

26 USBFSPAM USBFS ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ USBFS ҹ  

1̔ USBFS ҹ  

25:16 Ḡ  Ḡ ᵝṿȂ 

15 I2C1PAM I2C1 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ I2C1 ҹ  

1̔ I2C1 ҹ  

14 I2C0PAM I2C0 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ I2C0 ҹ  

1̔ I2C0 ҹ  

13:12 Ḡ  Ḡ ᵝṿȂ 

11 USART2PAM USART2 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ USART2 ҹ  

1̔ USART2 ҹ  

10 USART1PAM USART1 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ USART1 ҹ  

1̔ USART1 ҹ  

9 Ḡ  Ḡ ᵝṿȂ 

8 SPI1PAM SPI1 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ SPI1 ҹ  

1̔ SPI1 ҹ  

7 FWDGTPAM FWDGT ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ FWDGT ҹ  

1̔ FWDGT ҹ  

6 WWDGTPAM WWDGT ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ WWDGT ҹ  

1̔ WWDGT ҹ  
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5 Ḡ  Ḡ ᵝṿȂ 

4 TIMER5PAM TIMER5 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ TIMER5 ҹ  

1̔ TIMER5 ҹ  

3 TIMER4PAM TIMER4 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ TIMER4 ҹ  

1̔ TIMER4 ҹ  

2 TIMER3PAM TIMER3 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ TIMER3 ҹ  

1̔ TIMER3 ҹ  

1 TIMER2PAM TIMER2 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ TIMER2 ҹ  

1̔ TIMER2 ҹ  

0 TIMER1PAM TIMER1 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ TIMER1 ҹ  

1̔ TIMER1 ҹ  

9.4.6. TZSPC 1̂ TZPCU_TZSPC_PAM_CFG1̃ 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0000 

ֽ Ώ Ȃ 

ᵝԍ TZPCU_TZSPC_SAM_CFGҬ ᵝ ҹ 1̆ Ӈ ᵝԍ

TZPCU_TZSPC_PAM_CFGҬ ᵝ ῃ ף ΏȂ ᵝԍ

TZPCU_TZSPC_SAM_CFGҬ ᵝ ҹ 1̆ Ӈ ᵝ ԍ

TZPCU_TZSPC_PAM_CFGҬ ᵝ ῃ ף ΏȂ 

Ҍ └Ȃ 

̂32β ̃ Ȃ 

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

Reserved 

SDIOPA

M 

 rw 

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

AM 

TRNGPA

M 

HAUPAM CAUPAM ADCPAM 

ICACHEP

AM 

TSIPAM CRCPAM 

HPDFPA

M 

Reserved 

TIMER16

PAM 

TIMER15

PAM 

Reserved 

USART0

PAM 

Reserved 

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

 

ᵝ/ᵝ    

31:17 Ḡ  Ḡ ᵝṿȂ 

16 SDIOPAM SDIO ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ SDIO ҹ  

1̔ SDIO ҹ  

15 PKCAUPAM PKCAU ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ PKCAU ҹ  

1̔ PKCAU ҹ  

14 TRNGPAM TRNG ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ TRNG ҹ  

1̔ TRNG ҹ  

13 HAUPAM HAU ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ HAU ҹ  

1̔ HAU ҹ  

12 CAUPAM CAU ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ CAU ҹ  

1̔ CAU ҹ  

11 ADCPAM ADC ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ ADC ҹ  

1̔ ADC ҹ  

10 ICACHEPAM ICACHE ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ ICACHE ҹ  

1̔ ICACHE ҹ  

9 TSIPAM TSI ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ TSI ҹ  

1̔ TSI ҹ  

8 CRCPAM CRC ᵝ 
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ᵝ ᴆ ᵝ Ȃ 

0̔ CRC ҹ  

1̔ CRC ҹ  

7 HPDFPAM HPDF ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ HPDF ҹ  

1̔ HPDF ҹ  

6:5 Ḡ  Ḡ ᵝṿȂ 

4 TIMER16PAM TIMER16 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ TIMER16 ҹ  

1̔ TIMER16 ҹ  

3 TIMER15PAM TIMER15 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ TIMER15 ҹ  

1̔ TIMER15 ҹ  

2 Ḡ  Ḡ ᵝṿȂ 

1 USART0PAM USART0 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ USART0 ҹ  

1̔ USART0 ҹ  

0 Ḡ  Ḡ ᵝṿȂ 

9.4.7. TZSPC 2̂ TZPCU_TZSPC_PAM_CFG2̃ 

Ẓ ̔0x28 

ᵝṿ̔0x0000 0000 

ֽ Ώ Ȃ 

ᵝԍ TZPCU_TZSPC_SAM_CFGҬ ᵝ ҹ 1̆ Ӈ ᵝԍ

TZPCU_TZSPC_PAM_CFGҬ ᵝ ῃ ף ΏȂ ᵝԍ

TZPCU_TZSPC_SAM_CFGҬ ᵝ ҹ 1̆ Ӈ ᵝ ԍ

TZPCU_TZSPC_PAM_CFGҬ ᵝ ῃ ף ΏȂ 

Ҍ └Ȃ 

̂32β ̃ Ȃ 

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

WIFIPAM DCIPAM 

I2S1_AD

DPAM 

WIFI_RF

PAM 

QSPI_FL

ASHREG

PAM 

SQPI_PS

RAMREG

PAM 

DBGPAM Reserved 

EFUSESA

M 

Reserved 
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rw rw rw rw rw rw rw  rw  

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

Reserved 

 

 

ᵝ/ᵝ    

31 WIFIPAM Wi-Fi ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ Wi-Fi ҹ  

1̔ Wi-Fi ҹ  

30 DCIPAM DCI ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ DCI ҹ  

1̔ DCI ҹ  

29 I2S1_ADDPAM I2S1_ADD ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ I2S1_ADD ҹ  

1̔ I2S1_ADD ҹ  

28 WIFI_RFPAM Wi-Fi RF ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ Wi-Fi RF ҹ  

1̔ Wi-Fi RF ҹ  

27 QSPI_FLASHREGPA

M 

QSPI flash ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ QSPI flash ҹ  

1̔ QSPI flash ҹ  

26 SQPI_PSRAMREGP

AM 

SQPI PSRAM ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ SQPI PSRAM ҹ  

1̔ SQPI PSRAM ҹ  

25 DBGPAM DBG ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ DBG ҹ  

1̔ DBG ҹ  

24 Ḡ  Ḡ ᵝṿȂ 

23 EFUSESAM EFUSE ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ FUSE ҹ  

1̔ FUSE ҹ  
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22:0 Ḡ  Ḡ ᵝṿȂ 

9.4.8. TZSPC Ữx ῃ 0̂ TZSPC_TZMMPCx_NSM0̃ 

Ẓ ̔0x030 + 0x010 * x̆̂ x = 0 to 1̃  

ᵝṿ̔0x0000 0000 

ᵝṿ TZEN=1 

TZEN=0βṿҹ0x4000 0000 

ֽ ῃᴰ  

̔ NSM0_SADD + NSM0_LENṿ ԅ Ữ ̆ ӇNSM0_LEN

ᴪ ꜚ ҹѿҩ ṿ 

ѿҩTZPCU_TZMMPCx_NSMŷy=0~3)ӈѿ Ữ ῃ ̆ Ữ

ῃ ֓ ῃ Ȃ 

NSM0_LEN = 16384ғNSM0_SADD = 0̆ Ӈῃ 128MB Ữ ῃ

̂ҍTZSPC_TZMMPCx_NSM1̆TZSPC_TZMMPCx_NSM2̆TZSPC_TZMMPCx_NSM3

ṿ ῏ Ȃ̃ 

ֽ NSM0_LEN = 0x0001ғNSM0_SADD = 0x3FF̆ Ӈ 8KB ӈҹ

ῃ ̂ Ẓ ҹ0x7F E000̆ ҹ0x07F FFFFȂ̃ 

̂32β ̃ Ȃ 

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

Reserved NSM0_LEN[14:0] 

 rw 

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

Reserved NSM0_SADD[13:0] 

 rw 

 

ᵝ/ᵝ    

31 Ḡ  Ḡ ᵝṿȂ 

30:16 NSM0_LEN[14:0] TZBMPC0 ῃ ̂8K Ṑ̃ 

̔ NSM0_LEN + NSM0_SADD ṿ 16384̆ Ӈ ṿ

ꜚ ҹ 0x4000 - NSM0_SADDȂ 

15:14 Ḡ  Ḡ ᵝṿȂ 

13:0 NSM1_SADD[13:0] TZBMPC0 ῃ ᵝ ̂8K Ṑ̃ 

̔ ᵝӊ ̆ TZEN=1̆ Ữ ҹῃ ῃ ̆ TZEN=0̆ Ữ

ҹῃ ῃ Ȃ 
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9.4.9. TZSPC Ữx ῃ 1̂ TZSPC_TZMMPCx_NSM1̃ 

Ẓ ̔0x034 + 0x010 * x̆̂ x = 0 to 1̃  

ᵝṿ̔0x0000 0000 

ᵝṿ TZEN=1 

TZEN=0βṿҹ0x4000 0000 

ֽ ῃᴰ  

̔ NSM1_SADD + NSM1_LENṿ ԅ Ữ ̆ ӇNSM1_LEN

ᴪ ꜚ ҹѿҩ ṿ 

ѿҩTZPCU_TZMMPCx_NSMŷy=0~3)ӈѿ Ữ ῃ ̆ Ữ

ῃ ֓ ῃ Ȃ 

NSM0_LEN = 16384ғNSM0_SADD = 0̆ Ӈῃ 128MB Ữ ῃ

̂ҍTZSPC_TZMMPCx_NSM1̆TZSPC_TZMMPCx_NSM2̆TZSPC_TZMMPCx_NSM3

ṿ ῏ Ȃ̃ 

ֽ NSM0_LEN = 0x0001ғNSM0_SADD = 0x3FF̆ Ӈ 8KB ӈҹ

ῃ ̂ Ẓ ҹ0x7F E000̆ ҹ0x07F FFFFȂ̃ 

̂32β ̃ Ȃ 

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

Reserved NSM1_LEN[14:0] 

 rw 

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

Reserved NSM1_SADD[13:0] 

 rw 

 

ᵝ/ᵝ    

31 Ḡ  Ḡ ᵝṿȂ 

30:16 NSM1_LEN[14:0] TZBMPC1 ῃ ̂8K Ṑ̃ 

̔ NSM1_LEN + NSM1_SADD ṿ 16384̆ Ӈ ṿ

ꜚ ҹ 0x4000 ï NSM1_SADDȂ 

15:14 Ḡ  Ḡ ᵝṿȂ 

13:0 NSM1_SADD[13:0] TZBMPC1 ῃ ᵝ ̂8K Ṑ̃ 

̔ ᵝӊ ̆ TZEN=1̆ Ữ ҹῃ ῃ ̆ TZEN=0̆ Ữ

ҹῃ ῃ Ȃ 

9.4.10. TZSPC Ữx ῃ 2̂ TZSPC_TZMMPCx_NSM2̃ 

Ẓ ̔0x038 + 0x010 *̂x-1̃̆̂ x = 1̃ 
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ᵝṿ̔0x0000 0000 

ᵝṿ TZEN=1 

TZEN=0βṿҹ0x4000 0000 

ֽ ῃᴰ  

̔ NSM2_SADD + NSM2_LENṿ ԅ Ữ ̆ ӇNSM2_LEN

ᴪ ꜚ ҹѿҩ ṿ 

ѿҩTZPCU_TZMMPCx_NSMŷy=0~3)ӈѿ Ữ ῃ ̆ Ữ

ῃ ֓ ῃ Ȃ 

NSM0_LEN = 16384ғNSM0_SADD = 0̆ Ӈῃ 128MB Ữ ῃ

̂ҍTZSPC_TZMMPCx_NSM1̆TZSPC_TZMMPCx_NSM2̆TZSPC_TZMMPCx_NSM3

ṿ ῏ Ȃ̃ 

ֽ NSM0_LEN = 0x0001ғNSM0_SADD = 0x3FF̆ Ӈ 8KB ӈҹ

ῃ ̂ Ẓ ҹ0x7F E000̆ ҹ0x07F FFFFȂ̃ 

̂32β ̃ Ȃ 

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

Reserved NSM2_LEN[14:0] 

 rw 

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

Reserved NSM2_SADD[13:0] 

 rw 

 

ᵝ/ᵝ    

31 Ḡ  Ḡ ᵝṿȂ 

30:16 NSM2_LEN[14:0] TZBMPC2 ῃ ̂8K Ṑ̃ 

̔ NSM2_LEN + NSM2_SADD ṿ 16384̆ Ӈ ṿ

ꜚ ҹ 0x4000 ï NSM2_SADDȂ 

15:14 Ḡ  Ḡ ᵝṿȂ 

13:0 NSM2_SADD[13:0] TZBMPC2 ῃ ᵝ ̂8K Ṑ̃ 

̔ ᵝӊ ̆ TZEN=1̆ Ữ ҹῃ ῃ ̆ TZEN=0̆ Ữ

ҹῃ ῃ Ȃ 

9.4.11. TZSPC Ữx ῃ 3̂ TZSPC_TZMMPCx_NSM3̃ 

Ẓ ̔0x03C + 0x010 *̂x-1̃̆̂ x = 1̃ 

ᵝṿ̔0x0000 0000 

ᵝṿ TZEN=1 

TZEN=0βṿҹ0x4000 0000 
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ֽ ῃᴰ  

̔ NSM3_SADD + NSM3_LENṿ ԅ Ữ ̆ ӇNSM3_LEN

ᴪ ꜚ ҹѿҩ ṿ 

ѿҩTZPCU_TZMMPCx_NSMŷy=0~3)ӈѿ Ữ ῃ ̆ Ữ

ῃ ֓ ῃ Ȃ 

NSM0_LEN = 16384ғNSM0_SADD = 0̆ Ӈῃ 128MB Ữ ῃ

̂ҍTZSPC_TZMMPCx_NSM1̆TZSPC_TZMMPCx_NSM2̆TZSPC_TZMMPCx_NSM3

ṿ ῏ Ȃ̃ 

ֽ NSM0_LEN = 0x0001ғNSM0_SADD = 0x3FF̆ Ӈ 8KB ӈҹ

ῃ ̂ Ẓ ҹ0x7F E000̆ ҹ0x07F FFFFȂ̃ 

̂32β ̃ Ȃ 

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

Reserved NSM3_LEN[14:0] 

 rw 

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

Reserved NSM3_SADD[13:0] 

 rw 

 

ᵝ/ᵝ    

31 Ḡ  Ḡ ᵝṿȂ 

30:16 NSM3_LEN[14:0] TZBMPC3 ῃ ̂8K Ṑ̃ 

̔ NSM3_LEN + NSM3_SADD ṿ 16384̆ Ӈ ṿ

ꜚ ҹ 0x4000 ï NSM3_SADDȂ 

15:13 Ḡ  Ḡ ᵝṿȂ 

13:0 NSM3_SADD[13:0] TZBMPC3 ῃ ᵝ ̂8K Ṑ̃ 

̔ ᵝӊ ̆ TZEN=1̆ Ữ ҹῃ ῃ ̆ TZEN=0̆ Ữ

ҹῃ ῃ Ȃ 

9.4.12. TZSPC ̂TZPCU_TZSPC_DBG_CFG̃ 

Ẓ ̔0x200 

ᵝṿ̔0x0000 000F 

ᵝṿ TZEN=1 

TZEN=0βṿҹ0x0000 0003 

ᵝԍTZPCU_TZSPC_SAM_CFGҬ DBGPAMβ ҹ 1̆ Ӈ

ῃ ף ΏȂ ᵝԍTZPCU_TZSPC_SAM_CFGҬ DBGPAMβ

ҹ 1̆ Ӈ ῃ ף ΏȂ 

Ҍ └Ȃ 
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̂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 

Reserved SPNIDEN SPIDEN NIDEN IDEN 

 rw rw rw rw 

 

ᵝ/ᵝ    

31:4 Ḡ  Ḡ ᵝṿȂ 

3 SPNIDEN ῃ ᷅῀ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ ῃ ᷅῀  

1̔ᶏ ῃ ᷅῀  

2 SPIDEN ῃ᷅῀ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ ῃ᷅῀  

1̔ᶏ ῃ᷅῀  

1 NIDEN ᷅῀ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ ᷅῀  

1̔ᶏ ᷅῀  

0 IDEN ᷅῀ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ ᷅῀  

1̔ᶏ ᷅῀  

9.5. TZBMPC0  

TZBMPC0 ῃ ̔0x500A 0800 

TZBMPC0 ῃ ̔0x400A 0800 

9.5.1. TZBMPC0└ ̂TZPCU_TZBMPC0_CTL̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

ֽ ῃᴰ  

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

SRWA

CFG 

SECST

ATCFG 

Reserved 

rw rw  

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

Reserved LK 

 rw 

 

ᵝ/ᵝ    

31 SRWACFG ῃ /Ώ ῃ SRAM ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ ῃ /Ώ ῃ SRAM  

1̔ ῃ /Ώ ῃ SRAM  

30 SECSTATCFG ῃ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ TZBMPC ῃ ҹ̔ TZBMPC Ҍ ῃ ↕ TZBMPC

ҹ ῃ ̆ ῃ ↕ TZBMPC ҹ ῃ  

1̔ TZBMPC ῃ ҹ̔ Ḃ TZBMPCҌ ῃ TZBMPC

ᶭ ῃ  

29:1 Ḡ  Ḡ ᵝṿȂ 

0 LK TZBMPC └ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔Ҍ TZBMPC └  

1̔ TZBMPC └  

̔ ’Ҋ ᵝ̆ѿ ᵝ ⌠Ҋ ᵝ╠Ҍ ᵝȂ 

9.5.2. TZBMPC0 y ̂TZPCU_TZBMPC0_VECỹ 

Ẓ ̔0x0100 + 0x04 * y̆̂ y = 0 to 7̃ 

ᵝṿ̔0xFFFF FFFF 

TZEN=1 ᵝṿ Ȃ 

TZEN=0 ᵝṿҹ0x0000 0000 

ֽ ῃᴰ  

̂32β ̃ Ȃ 

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

B

̂31+32*

y) 

B(30+32*

y) 

B(29+32*

y) 

B(28+32*

y) 

B(27+32*

y) 

B(26+32*

y) 

B(25+32*

y) 

B(24+32*

y) 

B(23+32*

y) 

B(22+32*

y) 

B(21+32*

y) 

B(20+32*

y) 

B(19+32*

y) 

B(18+32*

y) 

B(17+32*

y) 

B(16+32*

y) 

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

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
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B(15+32*

y) 

B(14+32*

y) 

B(13+32*

y) 

B(12+32*

y) 

B(11+32*

y) 

B(10+32*

y) 

B(9+32*y) B(8+32*y) B(7+32*y) B(6+32*y) B(5+32*y) B(4+32*y) B(3+32*y) B(2+32*y) B(1+32*y) B(0+32*y) 

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

 

ᵝ/ᵝ    

31:0 B(x + 32 * y) y ῃ ᵝ x, x=0..31 

֓ᵝ ᴆ ᵝ Ȃ 

0: y x ῃ  

1: y x ῃ  

9.5.3. TZBMPC0 0 ̂TZPCU_TZBMPC0_LOCK0̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

ֽ ῃᴰ  

̂32β ̃ Ȃ 

ᴆ ᵝΏѿ ̆ᵖ ᴋᵥ ᵝȂ ᵝ ᶏ ᵝ ⌠ ᵝṿȂ 

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

Reserved 

 

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

Reserved LKUB7 LKUB6 LKUB5 LKUB4 LKUB3 LKUB2 LKUB1 LKUB0 

 rwo rwo rwo rwo rwo rwo rwo rwo 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7:0 LKUB[7:0] 0-7 ῃ ᵝ 

֓ᵝ ᴆ ᵝ Ȃ 

0x0000 0000̔ ῃ  

0x0000 0001̔ 0 ῃ  

 ....  

0x0000 000F̔SRAM0 ῃ  

9.6. TZBMPC1  

TZBMPC1 ῃ ̔0x500A 0C00 

TZBMPC1 ῃ ̔0x400A 0C00 
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9.6.1. TZBMPC1└ ̂TZPCU_TZBMPC1_CTL̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

ֽ ῃᴰ  

̂32β ̃ Ȃ 

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

SRWACF

G 

SECSTAT

CFG 
Reserved 

rw rw  

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

Reserved LK 

 rw 

 

ᵝ/ᵝ    

31 SRWACFG ῃ /Ώ ῃ SRAM ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ ῃ /Ώ ῃ SRAM  

1̔ ῃ /Ώ ῃ SRAM  

30 SECSTATCFG ῃ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ TZBMPC ῃ ҹ̔ TZBMPC Ҍ ῃ ↕ TZBMPC

ҹ ῃ ̆ ῃ ↕ TZBMPC ҹ ῃ  

1̔ TZBMPC ῃ ҹ̔ Ḃ TZBMPCҌ ῃ TZBMPC

ᶭ ῃ  

29:1 Ḡ  Ḡ ᵝṿȂ 

0 LK: TZBMPC └ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔Ҍ TZBMPC └  

1̔ TZBMPC └  

̔ ’Ҋ ᵝ̆ѿ ᵝ ⌠Ҋ ᵝ╠Ҍ ᵝȂ 

9.6.2. TZBMPC1 y ̂TZPCU_TZBMPC1_VECỹ 

Ẓ ̔0x0100 + 0x04 * y̆̂ y = 0 to 7̃ 

ᵝṿ̔0xFFFF FFFF 

TZEN=1 ᵝṿ Ȃ 

TZEN=0 ᵝṿҹ0x0000 0000 

ֽ ῃᴰ  
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̂32β ̃ Ȃ 

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

B(31+32*

y) 

B(30+32*

y) 

B(29+32*

y) 

B(28+32*

y) 

B(27+32*

y) 

B(26+32*

y) 

B(25+32*

y) 

B(24+32*

y) 

B(23+32*

y) 

B(22+32*

y) 

B(21+32*

y) 

B(20+32*

y) 

B(19+32*

y) 

B(18+32*

y) 

B(17+32*

y) 

B(16+32*

y) 

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

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

B(15+32*

y) 

B(14+32*

y) 

B(13+32*

y) 

B(12+32*

y) 

B(11+32*

y) 

B(10+32*

y) 

B(9+32*y) B(8+32*y) B(7+32*y) B(6+32*y) B(5+32*y) B(4+32*y) B(3+32*y) B(2+32*y) B(1+32*y) B(0+32*y) 

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

 

ᵝ/ᵝ    

31:0 B(x + 32 * y) y ῃ ᵝ x̆x=0..31 

֓ᵝ ᴆ ᵝ Ȃ 

0̔ y x ῃ  

1̔ y x ῃ  

9.6.3. TZBMPC1 0 ̂TZPCU_TZBMPC1_LOCK0̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

ֽ ῃᴰ  

̂32β ̃ Ȃ 

ᴆ ᵝΏѿ ̆ᵖ ᴋᵥ ᵝȂ ᵝ ᶏ ᵝ ⌠ ᵝṿȂ 

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

Reserved 

 

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

Reserved LKUB7 LKUB6 LKUB5 LKUB4 LKUB3 LKUB2 LKUB1 LKUB0 

 rwo rwo rwo rwo rwo rwo rwo rwo 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7:0 LKUB[7:0] 0-7 ῃ ᵝ 

֓ᵝ ᴆ ᵝ Ȃ 

0x0000 0000̔ ῃ  

0x0000 0001̔ 0 ῃ  

 ....  

0x0000 000F̔SRAM1 ῃ  



                                                                    GD32W51x Ύ 

261 
 

9.7. TZBMPC2  

TZBMPC2 ῃ ̔0x500B 0000 

TZBMPC2 ῃ ̔0x400B 0000 

9.7.1. TZBMPC2└ ̂TZPCU_TZBMPC2_CTL̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

ֽ ῃᴰ  

̂32β ̃ Ȃ 

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

SRWACF

G 

SECSTAT

CFG 

Reserved 

rw rw  

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

Reserved LK 

 rw 

 

ᵝ/ᵝ    

31 SRWACFG ῃ /Ώ ῃ SRAM ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ ῃ /Ώ ῃ SRAM  

1̔ ῃ /Ώ ῃ SRAM  

30 SECSTATCFG ῃ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ TZBMPC ῃ ҹ̔ TZBMPC Ҍ ῃ ↕ TZBMPC

ҹ ῃ ̆ ῃ ↕ TZBMPC ҹ ῃ  

1̔ TZBMPC ῃ ҹ̔ Ḃ TZBMPCҌ ῃ TZBMPC

ᶭ ῃ  

29:1 Ḡ  Ḡ ᵝṿȂ 

0 LK TZBMPC └ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔Ҍ TZBMPC └  

1̔ TZBMPC └  

̔ ’Ҋ ᵝ̆ѿ ᵝ ⌠Ҋ ᵝ╠Ҍ ᵝȂ 

9.7.2. TZBMPC2 y ̂TZPCU_TZBMPC2_VECỹ 

Ẓ ̔0x100 + 0x04 * y̆̂ y = 0 to 15̃ 
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ᵝṿ̔0xFFFF FFFF 

TZEN=1 ᵝṿ Ȃ 

TZEN=0 ᵝṿҹ0x0000 0000Ȃ 

ֽ ῃᴰ  

̂32β ̃ Ȃ 

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

B(31+32*

y) 

B(30+32*

y) 

B(29+32*

y) 

B(28+32*

y) 

B(27+32*

y) 

B(26+32*

y) 

B(25+32*

y) 

B(24+32*

y) 

B(23+32*

y) 

B(22+32*

y) 

B(21+32*

y) 

B(20+32*

y) 

B(19+32*

y) 

B(18+32*

y) 

B(17+32*

y) 

B(16+32*

y) 

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

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

B(15+32*

y) 

B(14+32*

y) 

B(13+32*

y) 

B(12+32*

y) 

B(11+32*

y) 

B(10+32*

y) 

B(9+32*y) B(8+32*y) B(7+32*y) B(6+32*y) B(5+32*y) B(4+32*y) B(3+32*y) B(2+32*y) B(1+32*y) B(0+32*y) 

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

 

ᵝ/ᵝ    

31:0 B(x + 32 * y) y ῃ ᵝ x, x=0..31 

֓ᵝ ᴆ ᵝ Ȃ 

0̔ y x ῃ  

1̔ y x ῃ  

9.7.3. TZBMPC2 0 ̂TZPCU_TZBMPC2_LOCK0̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

ֽ ῃᴰ  

̂32β ̃ Ȃ 

ᴆ ᵝΏѿ ̆ᵖ ᴋᵥ ᵝȂ ᵝ ᶏ ᵝ ⌠ ᵝṿȂ 

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 

LKUB15 LKUB14 LKUB13 LKUB12 LKUB11 LKUB10 LKUB9 LKUB8 LKUB7 LKUB6 LKUB5 LKUB4 LKUB3 LKUB2 LKUB1 LKUB0 

rwo rwo rwo rwo rwo rwo rwo rwo rwo rwo rwo rwo rwo rwo rwo rwo 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 LKUB[15:0] 0-15 ῃ ᵝ 

֓ᵝ ᴆ ᵝ Ȃ 

0x0000 0000̔ ῃ  
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0x0000 0001̔ 0 ῃ  

 ....  

0x0000 00FF̔SRAM2 ῃ  

9.8. TZBMPC3  

TZBMPC3 ῃ ̔0x500B 0400 

TZBMPC3 ῃ ̔0x400B 0400 

9.8.1. TZBMPC3└ ̂TZPCU_TZBMPC3_CTL̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

ֽ ῃᴰ  

̂32β ̃ Ȃ 

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

SRWACF

G 

SECSTAT

CFG 

Reserved 

rw rw  

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

Reserved LK 

 rw 

 

ᵝ/ᵝ    

31 SRWACFG ῃ /Ώ ῃ SRAM ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ ῃ /Ώ ῃ SRAM  

1̔ ῃ /Ώ ῃ SRAM  

30 SECSTATCFG ῃ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ TZBMPC ῃ ҹ̔ TZBMPC Ҍ ῃ ↕ TZBMPC

ҹ ῃ ̆ ῃ ↕ TZBMPC ҹ ῃ  

1̔ TZBMPC ῃ ҹ̔ Ḃ TZBMPCҌ ῃ TZBMPC

ᶭ ῃ  

29:1 Ḡ  Ḡ ᵝṿȂ 

0 LK TZBMPC └ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔Ҍ TZBMPC └  

1̔ TZBMPC └  

̔ ’Ҋ ᵝ̆ѿ ᵝ ⌠Ҋ ᵝ╠Ҍ ᵝȂ 
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9.8.2. TZBMPC3 y ̂TZPCU_TZBMPC3_VECỹ 

Ẓ ̔0x100 + 0x04 * y̆̂ y = 0 to 23̃ 

ᵝṿ̔0xFFFF FFFF 

TZEN=1 ᵝṿ Ȃ 

TZEN=0 ᵝṿҹ0x0000 0000 

ֽ ῃᴰ  

̂32β ̃ Ȃ 

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

B(31+32*

y) 

B(30+32*

y) 

B(29+32*

y) 

B(28+32*

y) 

B(27+32*

y) 

B(26+32*

y) 

B(25+32*

y) 

B(24+32*

y) 

B(23+32*

y) 

B(22+32*

y) 

B(21+32*

y) 

B(20+32*

y) 

B(19+32*

y) 

B(18+32*

y) 

B(17+32*

y) 

B(16+32*

y) 

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

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

B(15+32*

y) 

B(14+32*

y) 

B(13+32*

y) 

B(12+32*

y) 

B(11+32*

y) 

B(10+32*

y) 

B(9+32*y) B(8+32*y) B(7+32*y) B(6+32*y) B(5+32*y) B(4+32*y) B(3+32*y) B(2+32*y) B(1+32*y) B(0+32*y) 

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

 

ᵝ/ᵝ    

31:0 B(x + 32 * y) y ῃ ᵝ x, x=0..31 

֓ᵝ ᴆ ᵝ Ȃ 

0̔ y x ῃ  

1̔ y x ῃ  

9.8.3. TZBMPC3 0 ̂TZPCU_TZBMPC3_LOCK0̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

ֽ ῃᴰ  

̂32β ̃ Ȃ 

ᴆ ᵝΏѿ ̆ᵖ ᴋᵥ ᵝȂ ᵝ ᶏ ᵝ ⌠ ᵝṿȂ 

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

Reserved LKUB23 LKUB22 LKUB21 LKUB20 LKUB19 LKUB18 LKUB17 LKUB16 

 rwo rwo rwo rwo rwo rwo rwo rwo 

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

LKUB15 LKUB14 LKUB13 LKUB12 LKUB11 LKUB10 LKUB9 LKUB8 LKUB7 LKUB6 LKUB5 LKUB4 LKUB3 LKUB2 LKUB1 LKUB0 

rwo rwo rwo rwo rwo rwo rwo rwo rwo rwo rwo rwo rwo rwo rwo rwo 

 

ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿȂ 
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23:0 LKUB[23:0] 0-23 ῃ ᵝ 

֓ᵝ ᴆ ᵝ Ȃ 

0x0000 0000̔ ῃ  

0x0000 0001̔ 0 ῃ  

 ....  

0x0000 0FFF̔SRAM3 ῃ  

9.9. TZIAC  

TZIAC ῃ ̔0x500A 0400 

TZIAC ῃ ̔0x400A 0400 

9.9.1. TZIACҬ ᶏ 0 ̂TZPCU_TZIAC_INTEN0̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

ֽ ῃᴰ  

ԍᶏ Ҭ Ȃ 

̂32β ̃ Ȃ 

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

SPI0IE 

TIMER0I

E 

Reserved USBFSIE Reserved 

rw rw  rw  

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

I2C1IE I2C0IE Reserved 

USART2I

E 

USART1I

E 

Reserved SPI1IE 

FWDGTI

E 

WWDGTI

E 

Reserved 

TIMER5I

E 

TIMER4I

E 

TIMER3I

E 

TIMER2I

E 

TIMER1I

E 

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

 

ᵝ/ᵝ    

31 SPI0IE SPI0 Ҭ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ SPI0 Ҭ  

1̔ᶏ SPI0 Ҭ  

30 TIMER0IE TIMER0 Ҭ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ TIMER0 Ҭ  

1̔ᶏ TIMER0 Ҭ  

29:27 Ḡ  Ḡ ᵝṿȂ 

26 USBFSIE USBFS Ҭ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 



                                                                    GD32W51x Ύ 

266 
 

0̔ USBFS Ҭ  

1̔ᶏ USBFS Ҭ  

25:16 Ḡ  Ḡ ᵝṿȂ 

15 I2C1IE I2C1 Ҭ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ I2C1 Ҭ  

1̔ᶏ I2C1 Ҭ  

14 I2C0IE I2C0 Ҭ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ I2C0 Ҭ  

1̔ᶏ I2C0 Ҭ  

13:12 Ḡ  Ḡ ᵝṿȂ 

11 USART2IE USART2 Ҭ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ USART2 Ҭ  

1̔ᶏ USART2 Ҭ  

10 USART1IE USART1 Ҭ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ USART1 Ҭ  

1̔ᶏ USART1 Ҭ  

9 Ḡ  Ḡ ᵝṿȂ 

8 SPI1IE SPI1 Ҭ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ SPI1 Ҭ  

1̔ᶏ SPI1 Ҭ  

7 FWDGTIE FWDGT Ҭ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ FWDGT Ҭ  

1̔ᶏ FWDGT Ҭ  

6 WWDGTIE WWDGT Ҭ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ WWDGT Ҭ  

1̔ᶏ WWDGT Ҭ  

5 Ḡ  Ḡ ᵝṿȂ 

4 TIMER5IE TIMER5 Ҭ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ TIMER5 Ҭ  

1̔ᶏ TIMER5 Ҭ  
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3 TIMER4IE TIMER4 Ҭ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ TIMER4 Ҭ  

1̔ᶏ TIMER4 Ҭ  

2 TIMER3IE TIMER3 Ҭ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ TIMER3 Ҭ  

1̔ᶏ TIMER3 Ҭ  

1 TIMER2IE TIMER2 Ҭ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ TIMER2 Ҭ  

1̔ᶏ TIMER2 Ҭ  

0 TIMER1IE TIMER1 Ҭ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ TIMER1 Ҭ  

1̔ᶏ TIMER1 Ҭ  

9.9.2. TZIACҬ ᶏ 1̂ TZPCU_TZIAC_INTEN1̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

ֽ ῃᴰ  

ԍᶏ Ҭ  

̂32β ̃ Ȃ 

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

Reserved EXTIIE FMCIE FLASHIE RCUIE Reserved DMA1IE DMA0IE 

SYSCFGI

E 

PMUIE RTCIE Reserved SDIOIE 

 rw rw rw rw  rw rw rw rw rw  rw 

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

PKCAUIE TRNGIE HAUIE CAUIE ADCIE 

ICACHEI

E 

TSIIE CRCIE HPDFIE Reserved 

TIMER16I

E 

TIMER15I

E 

Reserved 

USART0I

E 

Reserved 

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

 

ᵝ/ᵝ    

31:29 Ḡ  Ḡ ᵝṿȂ 

28 EXTIIE EXTI Ҭ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ EXTI Ҭ  

1̔ᶏ EXTI Ҭ  

27 FMCIE FMC Ҭ ᶏ ᵝ 
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ᵝ ᴆ ᵝ Ȃ 

0̔ FMC Ҭ  

1̔ᶏ FMC Ҭ  

26 FLASHIE FLASH Ҭ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ FLASH Ҭ  

1̔ᶏ FLASH Ҭ  

25 RCUIE RCU Ҭ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ RCU Ҭ  

1̔ᶏ RCU Ҭ  

24 Ḡ  Ḡ ᵝṿȂ 

23 DMA1IE DMA1 Ҭ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ DMA1 Ҭ  

1̔ᶏ DMA1 Ҭ  

22 DMA0IE DMA0 Ҭ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ DMA0 Ҭ  

1̔ᶏ DMA0 Ҭ  

21 SYSCFGIE SYSCFG Ҭ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ SYSCFG Ҭ  

1̔ᶏ SYSCFG Ҭ  

20 PMUIE PMU Ҭ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ PMU Ҭ  

1̔ᶏ PMU Ҭ  

19 RTCIE RTC Ҭ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ RTC Ҭ  

1̔ᶏ RTC Ҭ  

18:17 Ḡ  Ḡ ᵝṿȂ 

16 SDIOIE SDIO Ҭ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ SDIO Ҭ  

1̔ᶏ SDIO Ҭ  

15 PKCAUIE PKCAU Ҭ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 
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0̔ PKCAU Ҭ  

1̔ᶏ PKCAU Ҭ  

14 TRNGIE TRNG Ҭ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ TRNG Ҭ  

1̔ᶏ TRNG Ҭ  

13 HAUIE HAU ᵝ ᴆ ᵝ Ȃ 

0̔ HAU Ҭ  

1̔ᶏ HAU Ҭ  

12 CAUIE CAU Ҭ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ CAU Ҭ  

1̔ᶏ CAU Ҭ  

11 ADCIE ADC Ҭ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ ADC Ҭ  

1̔ᶏ ADC Ҭ  

10 ICACHEIE ICACHE Ҭ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ ICACHE Ҭ  

1̔ᶏ ICACHE Ҭ  

9 TSIIE TSI Ҭ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ TSI Ҭ  

1̔ᶏ TSI Ҭ  

8 CRCIE CRC Ҭ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ CRC Ҭ  

1̔ᶏ CRC Ҭ  

7 HPDFIE HPDF Ҭ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ HPDF Ҭ  

1̔ᶏ HPDF Ҭ  

6:5 Ḡ  Ḡ ᵝṿȂ 

4 TIMER16IE TIMER16 Ҭ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ TIMER16 Ҭ  

1̔ᶏ TIMER16 Ҭ  

3 TIMER15IE TIMER15 Ҭ ᶏ ᵝ 
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ᵝ ᴆ ᵝ Ȃ 

0̔ TIMER15 Ҭ  

1̔ᶏ TIMER15 Ҭ  

2 Ḡ  Ḡ ᵝṿȂ 

1 USART0IE USART0 Ҭ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ USART0 Ҭ  

1̔ᶏ USART0 Ҭ  

0 Ḡ  Ḡ ᵝṿȂ 

9.9.3. TZIACҬ ᶏ 2 ̂TZPCU_TZIAC_INTEN2̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

ֽ ῃᴰ  

ԍᶏ Ҭ Ȃ 

̂32β ̃ Ȃ 

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

WIFIIE DCIIE 

I2S1_AD

DIE 

WIFI_RFI

E 

QSPI_FL

ASHREGI

E 

SQPI_PS

RAMREG

IE 

QSPI_FL

ASHIE 

SQPI_PS

RAMIE 

EFUSEIE Reserved 

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 

Reserved 

TZBMPC

3_REGIE 

SRAM3IE 

TZBMPC

2_REGIE 

SRAM2IE 

TZBMPC

1_REGIE 

SRAM1IE 

TZBMPC

0_REGIE 

SRAM0IE Reserved TZIACIE TZSPCIE 

 rw rw rw rw rw rw r rw  rw rw 

 

ᵝ/ᵝ    

31 WIFIIE Wi-Fi Ҭ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ Wi-Fi Ҭ  

1̔ᶏ Wi-Fi Ҭ  

30 DCIIE DCI Ҭ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ DCI Ҭ  

1̔ᶏ DCI Ҭ  

29 I2S1_ADDIE I2S1_ADD Ҭ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ I2S1_ADD Ҭ  
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1̔ᶏ I2S1_ADD Ҭ  

28 WIFI_RFIE Wi-Fi RF Ҭ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ Wi-Fi RF Ҭ  

1̔ᶏ Wi-Fi RF Ҭ  

27 QSPI_FLASHREGIE QSPI FLASH REG Ҭ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ QSPI FLASH REG Ҭ  

1̔ᶏ QSPI FLASH REG Ҭ  

26 SQPI_PSRAMREGIE SQPI PSRAMREG Ҭ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ SQPI PSRAMREG Ҭ  

1̔ᶏ SQPI PSRAMREG Ҭ  

25 QSPI_FLASHIE QSPI FLASH Ҭ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ QSPI FLASH Ҭ  

1̔ᶏ QSPI FLASH Ҭ  

24 SQPI_PSRAMIE SQPI PSRAM Ҭ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ SQPI PSRAM Ҭ  

1̔ᶏ SQPI PSRAM Ҭ  

23 EFUSEIE EFUSE Ҭ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ EFUSE Ҭ  

1̔ᶏ EFUSE Ҭ  

22:12 Ḡ  Ḡ ᵝṿȂ 

11 TZBMPC3_REGIE TZBMPC3 REG Ҭ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ TZBMPC3 REG Ҭ  

1̔ᶏ TZBMPC3 REG Ҭ  

10 SRAM3IE SRAM3 Ҭ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ SRAM3 Ҭ  

1̔ᶏ SRAM3 Ҭ  

9 TZBMPC2_REGIE TZBMPC2 REG Ҭ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ TZBMPC2 REG Ҭ  

1̔ᶏ TZBMPC2 REG Ҭ  

8 SRAM2IE SRAM2 Ҭ ᶏ ᵝ 
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ᵝ ᴆ ᵝ Ȃ 

0̔ SRAM2 Ҭ  

1̔ᶏ SRAM2 Ҭ  

7 TZBMPC1_REGIE TZBMPC1 REG Ҭ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ TZBMPC1 REG Ҭ  

1̔ᶏ TZBMPC1 REG Ҭ  

6 SRAM1IE SRAM1 Ҭ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ SRAM1 Ҭ  

1̔ᶏ SRAM1 Ҭ  

5 TZBMPC0_REGIE TZBMPC0 Ҭ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ TZBMPC0 Ҭ  

1̔ᶏ TZBMPC0 Ҭ  

4 SRAM0IE SRAM0 Ҭ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ SRAM0 Ҭ  

1̔ᶏ SRAM0 Ҭ  

3:2 Ḡ  Ḡ ᵝṿȂ 

1 TZIACIE TZIAC Ҭ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ TZIAC Ҭ  

1̔ᶏ TZIAC Ҭ  

0 TZSPCIE TZSPC Ҭ ᶏ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ TZSPC Ҭ  

1̔ᶏ TZSPC Ҭ  

9.9.4. TZIAC 0 ̂TZPCU_TZIAC_STAT0̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

ֽ ῃᴰ  

̂32β ̃ Ȃ 

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

SPI0IAF 

TIMER0I

AF 

Reserved 

USBFSIA

F 

Reserved 

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

I2C1IAF I2C0IAF Reserved 

USART2I

AF 

USART1I

AF 

Reserved SPI1IAF 

FWDGTI

AF 

WWDGTI

AF 

Reserved 

TIMER5I

AF 

TIMER4I

AF 

TIMER3I

AF 

TIMER2I

AF 

TIMER1I

AF 

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

 

ᵝ/ᵝ    

31 SPI0IAF SPI0 Ԋᴆ ᵝ 

0̔ SPI0 Ԋᴆ 

1̔SPI0 Ԋᴆ  

30 TIMER0IAF TIMER0 Ԋᴆ ᵝ 

0̔ TIMER0 Ԋᴆ 

1̔TIMER0 Ԋᴆ  

29:27 Ḡ  Ḡ ᵝṿȂ 

26 USBFSIAF SPI0 Ԋᴆ ᵝ 

0̔ USBFS Ԋᴆ 

1̔USBFS Ԋᴆ  

25:16 Ḡ  Ḡ ᵝṿȂ 

15 I2C1IAF I2C1 Ԋᴆ ᵝ 

0̔ I2C1 Ԋᴆ 

1̔I2C1 Ԋᴆ  

14 I2C0IAF I2C0 Ԋᴆ ᵝ 

0̔ I2C0 Ԋᴆ 

1̔I2C0 Ԋᴆ  

13:12 Ḡ  Ḡ ᵝṿȂ 

11 USART2IAF USART2 Ԋᴆ ᵝ 

0̔ USART2 Ԋᴆ 

1̔USART2 Ԋᴆ  

10 USART1IAF USART1 Ԋᴆ ᵝ 

0̔ USART1 Ԋᴆ 

1̔USART1 Ԋᴆ  

9 Ḡ  Ḡ ᵝṿȂ 

8 SPI1IAF SPI1 Ԋᴆ ᵝ 

0̔ SPI1 Ԋᴆ 

1̔SPI1 Ԋᴆ  

7 FWDGTIAF FWDGT Ԋᴆ ᵝ 

0̔ FWDGT Ԋᴆ 

1̔FWDGT Ԋᴆ  

6 WWDGTIAF WWDGT Ԋᴆ ᵝ 
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0̔ WWDGT Ԋᴆ 

1̔WWDGT Ԋᴆ  

5 Ḡ  Ḡ ᵝṿȂ 

4 TIMER5IAF TIMER5 Ԋᴆ ᵝ 

0̔ TIMER5 Ԋᴆ 

1̔TIMER5 Ԋᴆ  

3 TIMER4IAF TIMER4 Ԋᴆ ᵝ 

0̔ TIMER4 Ԋᴆ 

1̔TIMER4 Ԋᴆ  

2 TIMER3IAF TIMER3 Ԋᴆ ᵝ 

0̔ TIMER3 Ԋᴆ 

1̔TIMER3 Ԋᴆ  

1 TIMER2IAF TIMER2 Ԋᴆ ᵝ 

0̔ TIMER2 Ԋᴆ 

1̔TIMER2 Ԋᴆ  

0 TIMER1IAF TIMER1 Ԋᴆ ᵝ 

0̔ TIMER1 Ԋᴆ 

1̔TIMER1 Ԋᴆ  

9.9.5. TZIAC 1 ̂TZPCU_TZIAC_STAT1̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

ֽ ῃᴰ  

̂32β ̃ Ȃ 

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

Reserved EXTIIAF FMCIAF 

FLASHIA

F 

RCUIAF Reserved DMA1IAF DMA0IAF 

SYSCFGI

AF 

PMUIAF RTCIAF Reserved SDIOIAF 

 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 

PKCAUIA

F 

TRNGIAF HAUIAF CAUIAF ADCIAF 

ICACHEI

AF 

TSIIAF CRCIAF HPDFIAF Reserved 

TIMER16I

AF 

TIMER15I

AF 

Reserved 

USART0I

AF 

Reserved 

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

 

ᵝ/ᵝ    

31:29 Ḡ  Ḡ ᵝṿȂ 

28 EXTIIAF EXTI Ԋᴆ ᵝ 

0̔ EXTI Ԋᴆ 

1̔EXTI Ԋᴆ  
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27 FMCIAF FMC Ԋᴆ ᵝ 

0̔ FMC Ԋᴆ 

1̔FMC Ԋᴆ  

26 FLASHIAF FLASH Ԋᴆ ᵝ 

0̔ FLASH Ԋᴆ 

1̔FLASH Ԋᴆ  

25 RCUIAF RCU Ԋᴆ ᵝ 

0̔ RCU Ԋᴆ 

1̔RCU Ԋᴆ  

24 Ḡ  Ḡ ᵝṿȂ 

23 DMA1IAF DMA1 Ԋᴆ ᵝ 

0̔ DMA1 Ԋᴆ 

1̔DMA1 Ԋᴆ  

22 DMA0IAF DMA0 Ԋᴆ ᵝ 

0̔ DMA0 Ԋᴆ 

1̔DMA0 Ԋᴆ  

21 SYSCFGIAF SYSCFG Ԋᴆ ᵝ 

0̔ SYSCFG Ԋᴆ 

1̔SYSCFG Ԋᴆ  

20 PMUIAF PMU Ԋᴆ ᵝ 

0̔ PMU Ԋᴆ 

1̔PMU Ԋᴆ  

19 RTCIAF RTC Ԋᴆ ᵝ 

0̔ RTC Ԋᴆ 

1̔RTC Ԋᴆ  

18:17 Ḡ  Ḡ ᵝṿȂ 

16 SDIOIAF SDIO Ԋᴆ ᵝ 

0̔ SDIO Ԋᴆ 

1̔SDIO Ԋᴆ  

15 PKCAUIAF PKCAU Ԋᴆ ᵝ 

0̔ PKCAU Ԋᴆ 

1̔PKCAU Ԋᴆ  

14 TRNGIAF TRNG Ԋᴆ ᵝ 

0̔ TRNG Ԋᴆ 

1̔TRNG Ԋᴆ  

13 HAUIAF HAU Ԋᴆ ᵝ 

0̔ HAU Ԋᴆ 
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1̔HAU Ԋᴆ  

12 CAUIAF CAU Ԋᴆ ᵝ 

0̔ CAU Ԋᴆ 

1̔CAU Ԋᴆ  

11 ADCIAF ADC Ԋᴆ ᵝ 

0̔ ADC Ԋᴆ 

1̔ADC Ԋᴆ  

10 ICACHEIAF ICACHE Ԋᴆ ᵝ 

0̔ ICACHE Ԋᴆ 

1̔ICACHE Ԋᴆ  

9 TSIIAF TSI Ԋᴆ ᵝ 

0̔ TSI Ԋᴆ 

1̔TSI Ԋᴆ  

8 CRCIAF CRC Ԋᴆ ᵝ 

0̔ CRC Ԋᴆ 

1̔CRC Ԋᴆ  

7 HPDFIAF HPDF Ԋᴆ ᵝ 

0̔ HPDF Ԋᴆ 

1̔HPDF Ԋᴆ  

6:5 Ḡ  Ḡ ᵝṿȂ 

4 TIMER16IAF TIMER16 Ԋᴆ ᵝ 

0̔ TIMER16 Ԋᴆ 

1̔TIMER16 Ԋᴆ  

3 TIMER15IAF TIMER15 Ԋᴆ ᵝ 

0̔ TIMER15 Ԋᴆ 

1̔TIMER15 Ԋᴆ  

2 Ḡ  Ḡ ᵝṿȂ 

1 USART0IAF USART0 Ԋᴆ ᵝ 

0̔ USART0 Ԋᴆ 

1̔USART0 Ԋᴆ  

0 Ḡ  Ḡ ᵝṿȂ 

9.9.6. TZIAC 2 ̂TZPCU_TZIAC_STAT2̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

ֽ ῃᴰ  
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̂32β ̃ Ȃ 

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

WIFIIAF DCIIAF 

I2S1_AD

DIAF 

WIFI_RFI

AF 

QSPI_FL

ASHREGI

AF 

SQPI_PS

RAMREG

IAF 

QSPI_FL

ASHIAF 

SQPI_PS

RAMIAF 

EFUSEIA

F 

Reserved 

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 

Reserved 

TZBMPC

3_REGIA

F 

SRAM3IA

F 

TZBMPC

2_REGIA

F 

SRAM2IA

F 

TZBMPC

1_REGIA

F 

SRAM1IA

F 

TZBMPC

0_REGIA

F 

SRAM0IA

F 

Reserved TZIACIAF 

TZSPCIA

F 

 r r r r r r r r  r r 

 

ᵝ/ᵝ    

31 WIFIIAF Wi-Fi Ԋᴆ ᵝ 

0̔ Wi-Fi Ԋᴆ 

1̔Wi-Fi Ԋᴆ  

30 DCIIAF DCI Ԋᴆ ᵝ 

0̔ DCI Ԋᴆ 

1̔DCI Ԋᴆ  

29 I2S1_ADDIAF I2S1_ADD Ԋᴆ ᵝ 

0̔ I2S1_ADD Ԋᴆ 

1̔I2S1_ADD Ԋᴆ  

28 WIFI_RFIAF Wi-Fi RF Ԋᴆ ᵝ 

0̔ Wi-Fi RF Ԋᴆ 

1̔Wi-Fi RF Ԋᴆ  

27 QSPI_FLASHREGIA

F 

QSPI FLASHREG Ԋᴆ ᵝ 

0̔ QSPI FLASH REG Ԋᴆ 

1̔QSPI FLASH REG Ԋᴆ  

26 SQPI_PSRAMREGIA

F 

SQSPI PSRAM REG Ԋᴆ ᵝ 

0̔ SQSPI PSRAM REG Ԋᴆ 

1̔SQSPI PSRAM REG Ԋᴆ  

25 QSPI_FLASHIAF QSPI FLASH Ԋᴆ ᵝ 

0̔ QSPI FLASH Ԋᴆ 

1̔QSPI FLASH Ԋᴆ  

24 SQPI_PSRAMIAF SQPI PSRAM Ԋᴆ ᵝ 

0̔ SQPI PSRAM Ԋᴆ 

1̔SQPI PSRAM Ԋᴆ  

23 EFUSEIAF EFUSE Ԋᴆ ᵝ 

0̔ EFUSE Ԋᴆ 
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1̔EFUSE Ԋᴆ  

22:12 Ḡ  Ḡ ᵝṿȂ 

11 TZBMPC3_REGIAF TZBMPC3 REG Ԋᴆ ᵝ 

0̔ TZBMPC3 REG Ԋᴆ 

1̔TZBMPC3 REG Ԋᴆ  

10 SRAM3IAF SRAM3 Ԋᴆ ᵝ 

0̔ SRAM3 Ԋᴆ 

1̔SRAM3 Ԋᴆ  

9 TZBMPC2_REGIAF TZBMPC2 REG Ԋᴆ ᵝ 

0̔ TZBMPC2 REG Ԋᴆ 

1̔TZBMPC2 REG Ԋᴆ  

8 SRAM2IAF SRAM2 Ԋᴆ ᵝ 

0̔ SRAM2 Ԋᴆ 

1̔SRAM2 Ԋᴆ  

7 TZBMPC1_REGIAF TZBMPC1 REG Ԋᴆ ᵝ 

0̔ TZBMPC1 REG Ԋᴆ 

1̔TZBMPC1 REG Ԋᴆ  

6 SRAM1IAF SRAM1 Ԋᴆ ᵝ 

0̔ SRAM1 Ԋᴆ 

1̔SRAM1 Ԋᴆ  

5 TZBMPC0_REGIAF TZBMPC0 REG Ԋᴆ ᵝ 

0̔ TZBMPC0 REG Ԋᴆ 

1̔TZBMPC0 REG Ԋᴆ  

4 SRAM0IAF SRAM0 Ԋᴆ ᵝ 

0̔ SRAM0 Ԋᴆ 

1̔SRAM0 Ԋᴆ  

3:2 Ḡ  Ḡ ᵝṿȂ 

1 TZIACIAF TZIAC Ԋᴆ ᵝ 

0̔ TZIAC Ԋᴆ 

1̔TZIAC Ԋᴆ  

0 TZSPCIAF TZSPC Ԋᴆ ᵝ 

0̔ TZSPC Ԋᴆ 

1̔TZSPC Ԋᴆ  

9.9.7. TZIAC 0̂ TZPCU_TZIAC_STATC0̃ 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 
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ֽ ῃᴰ  

̂32β ̃ Ȃ 

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

SPI0IAFC 

TIMER0I

AFC 

Reserved 

USBFSIA

FC 

Reserved 

w w  w  

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

I2C1IAFC I2C0IAFC Reserved 

USART2I

AFC 

USART1I

AFC 

Reserved SPI1IAFC 

FWDGTI

AFC 

WWDGTI

AFC 

Reserved 

TIMER5I

AFC 

TIMER4I

AFC 

TIMER3I

AFC 

TIMER2I

AFC 

TIMER1I

AFC 

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

 

ᵝ/ᵝ    

31 SPI0IAFC SPI0 ᵝ 

ᵝ ᴆ ᵝȂ 

0̔  

1̔ SPI0  

30 TIMER0IAFC TIMER0 ᵝ 

ᵝ ᴆ ᵝȂ 

0̔  

1̔ TIMER0  

29:27 Ḡ  Ḡ ᵝṿȂ 

26 USBFSIAFC USBFS ᵝ 

ᵝ ᴆ ᵝȂ 

0̔  

1̔ USBFS  

25:16 Ḡ  Ḡ ᵝṿȂ 

15 I2C1IAFC I2C1 ᵝ 

ᵝ ᴆ ᵝȂ 

0̔  

1̔ I2C1  

14 I2C0IAFC I2C0 ᵝ 

ᵝ ᴆ ᵝȂ 

0̔  

1̔ I2C0  

13:12 Ḡ  Ḡ ᵝṿȂ 

11 USART2IAFC USART2 ᵝ 

ᵝ ᴆ ᵝȂ 

0̔  

1̔ USART2  
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10 USART1IAFC USART1 ᵝ 

ᵝ ᴆ ᵝȂ 

0̔  

1̔ USART1  

9 Ḡ  Ḡ ᵝṿȂ 

8 SPI1IAFC SPI1 ᵝ 

ᵝ ᴆ ᵝȂ 

0̔  

1̔ SPI1  

7 FWDGTIAFC FWDGT ᵝ 

ᵝ ᴆ ᵝȂ 

0̔  

1̔ FWDGT  

6 WWDGTIAFC WWDGT ᵝ 

ᵝ ᴆ ᵝȂ 

0̔  

1̔ WWDGT  

5 Ḡ  Ḡ ᵝṿȂ 

4 TIMER5IAFC TIMER5 ᵝ 

ᵝ ᴆ ᵝȂ 

0̔  

1̔ TIMER5  

3 TIMER4IAFC TIMER4 ᵝ 

ᵝ ᴆ ᵝȂ 

0̔  

1̔ TIMER4  

2 TIMER3IAFC TIMER3 ᵝ 

ᵝ ᴆ ᵝȂ 

0̔  

1̔ TIMER3  

1 TIMER2IAFC TIMER2 ᵝ 

ᵝ ᴆ ᵝȂ 

0̔  

1̔ TIMER2  

0 TIMER1IAFC TIMER1 ᵝ 

ᵝ ᴆ ᵝȂ 

0̔  

1̔ TIMER1  



                                                                    GD32W51x Ύ 

281 
 

9.9.8. TZIAC 1̂ TZPCU_TZIAC_STATC1̃ 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0000 

ֽ ῃᴰ  

̂32β ̃ Ȃ 

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

Reserved EXTIIAFC FMCIAFC 

FLASHIA

FC 

RCUIAFC Reserved 

DMA1IAF

C 

DMA0IAF

C 

SYSCFGI

AFC 

PMUIAFC RTCIAFC Reserved 

SDIOIAF

C 

 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 

PKCAUIA

FC 

TRNGIAF

C 

HAUIAFC CAUIAFC ADCIAFC 

ICACHEI

AFC 

TSIIAFC CRCIAFC 

HPDFIAF

C 

Reserved 

TIMER16I

AFC 

TIMER15I

AFC 

Reserved 

USART0I

AFC 

Reserved 

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

 

ᵝ/ᵝ    

31:29 Ḡ  Ḡ ᵝṿȂ 

28 EXTIIAFC EXTI ᵝ 

ᵝ ᴆ ᵝȂ 

0̔  

1̔ EXTI  

27 FMCIAFC FMC ᵝ 

ᵝ ᴆ ᵝȂ 

0̔  

1̔ FMC  

26 FLASHIAFC FLASH ᵝ 

ᵝ ᴆ ᵝȂ 

0̔  

1̔ FLASH  

25 RCUIAFC RCU ᵝ 

ᵝ ᴆ ᵝȂ 

0̔  

1̔ RCU  

24 Ḡ  Ḡ ᵝṿȂ 

23 DMA1IAFC DMA1 ᵝ 

ᵝ ᴆ ᵝȂ 

0̔  

1̔ DMA1  

22 DMA0IAFC DMA0 ᵝ 
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ᵝ ᴆ ᵝȂ 

0̔  

1̔ DMA0  

21 SYSCFGIAFC SYSCFG ᵝ 

ᵝ ᴆ ᵝȂ 

0̔  

1̔ SYSCFG  

20 PMUIAFC PMU ᵝ 

ᵝ ᴆ ᵝȂ 

0̔  

1̔ PMU  

19 RTCIAFC RTC ᵝ 

ᵝ ᴆ ᵝȂ 

0̔  

1̔ RTC  

18:17 Ḡ  Ḡ ᵝṿȂ 

16 SDIOIAFC SDIO ᵝ 

ᵝ ᴆ ᵝȂ 

0̔  

1̔ SDIO  

15 PKCAUIAFC PKCAU ᵝ 

ᵝ ᴆ ᵝȂ 

0̔  

1̔ PKCAU  

14 TRNGIAFC TRNG ᵝ 

ᵝ ᴆ ᵝȂ 

0̔  

1̔ TRNG  

13 HAUIAFC HAU ᵝ 

ᵝ ᴆ ᵝȂ 

0̔  

1̔ HAU  

12 CAUIAFC CAU ᵝ 

ᵝ ᴆ ᵝȂ 

0̔  

1̔ CAU  

11 ADCIAFC ADC ᵝ 

ᵝ ᴆ ᵝȂ 

0̔  
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1̔ ADC  

10 ICACHEIAFC ICACHE ᵝ 

ᵝ ᴆ ᵝȂ 

0̔  

1̔ ICACHE  

9 TSIIAFC TSI ᵝ 

ᵝ ᴆ ᵝȂ 

0̔  

1̔ TSI  

8 CRCIAFC CRC ᵝ 

ᵝ ᴆ ᵝȂ 

0̔  

1̔ CRC  

7 HPDFIAFC HPDF ᵝ 

ᵝ ᴆ ᵝȂ 

0̔  

1̔ HPDF  

6:5 Ḡ  Ḡ ᵝṿȂ 

4 TIMER16IAFC TIMER16 ᵝ 

ᵝ ᴆ ᵝȂ 

0̔  

1̔ TIMER16  

3 TIMER15IAFC TIMER15 ᵝ 

ᵝ ᴆ ᵝȂ 

0̔  

1̔ TIMER15  

2 Ḡ  Ḡ ᵝṿȂ 

1 USART0IAFC USART0 ᵝ 

ᵝ ᴆ ᵝȂ 

0̔  

1̔ USART0  

0 Ḡ  Ḡ ᵝṿȂ 

9.9.9. TZIAC 2̂ TZPCU_TZIAC_STATC2̃ 

Ẓ ̔0x28 

ᵝṿ̔0x0000 0000 

ֽ ῃᴰ  
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̂32β ̃ Ȃ 

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

WIFIIAFC DCIIAFC 

I2S1_AD

DIAFC 

WIFI_RFI

AFC 

QSPI_FL

ASHIAFC 

SQPI_PS

RAMIAFC 

QSPI_FL

ASHIAFC 

SQPI_PS

RAMIAFC 

EFUSEIA

FC 

Reserved 

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 

Reserved 

TZBMPC

3_REGIA

FC 

SRAM3IA

FC 

TZBMPC

2_REGIA

FC 

SRAM2IA

FC 

TZBMPC

1_REGIA

FC 

SRAM1IA

FC 

TZBMPC

0_REGIA

FC 

SRAM0IA

FC 

Reserved 

TZIACIAF

C 

TZSPCIA

FC 

 w w w w w w w w  w w 

 

ᵝ/ᵝ    

31 WIFIIAFC Wi-Fi ᵝ 

ᵝ ᴆ ᵝȂ 

0̔  

1̔ Wi-Fi  

30 DCIIAFC DCI ᵝ 

ᵝ ᴆ ᵝȂ 

0̔  

1̔ DCI  

29 I2S1_ADDIAFC I2S1_ADD ᵝ 

ᵝ ᴆ ᵝȂ 

0̔  

1̔ I2S1_ADD  

28 WIFI_RFIAFC Wi-Fi RF ᵝ 

ᵝ ᴆ ᵝȂ 

0̔  

1̔ Wi-Fi RF  

27 QSPI_FLASHREGIA

FC 

QSPI FLASHREG ᵝ 

ᵝ ᴆ ᵝȂ 

0̔  

1̔ QSPI FLASHREG  

26 SQPI_PSRAMREGIA

FC 

SQPI PSRAMREG ᵝ 

ᵝ ᴆ ᵝȂ 

0̔  

1̔ SQPI PSRAMREG  

25 QSPI_FLASHIAFC QSPI FLASH ᵝ 

ᵝ ᴆ ᵝȂ 

0̔  

1̔ QSPI FLASH  
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24 SQPI_PSRAMIAFC SQPI PSRAM ᵝ 

ᵝ ᴆ ᵝȂ 

0̔  

1̔ SQPI PSRAM  

23 EFUSEIAFC EFUSE ᵝ 

ᵝ ᴆ ᵝȂ 

0̔  

1̔ EFUSE  

22:12 Ḡ  Ḡ ᵝṿȂ 

11 TZBMPC3_REGIAFC TZBMPC3 REG ᵝ 

ᵝ ᴆ ᵝȂ 

0̔  

1̔ TZBMPC3 REG  

10 SRAM3IAFC SRAM3 ᵝ 

ᵝ ᴆ ᵝȂ 

0̔  

1̔ SRAM3  

9 TZBMPC2_REGIAFC TZBMPC2 REG ᵝ 

ᵝ ᴆ ᵝȂ 

0̔  

1̔ TZBMPC2 REG  

8 SRAM2IAFC SRAM2 ᵝ 

ᵝ ᴆ ᵝȂ 

0̔  

1̔ SRAM2  

7 TZBMPC1_REGIAFC TZBMPC1 REG ᵝ 

ᵝ ᴆ ᵝȂ 

0̔  

1̔ TZBMPC1 REG  

6 SRAM1IAFC SRAM1 ᵝ 

ᵝ ᴆ ᵝȂ 

0̔  

1̔ SRAM1  

5 TZBMPC0_REGIAFC TZBMPC0 REG ᵝ 

ᵝ ᴆ ᵝȂ 

0̔  

1̔ TZBMPC0 REG  

4 SRAM0IAFC SRAM0 ᵝ 

ᵝ ᴆ ᵝȂ 
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0̔  

1̔ SRAM0  

3:2 Ḡ  Ḡ ᵝṿȂ 

1 TZIACIAFC TZIAC ᵝ 

ᵝ ᴆ ᵝȂ 

0̔  

1̔ TZIAC  

0 TZSPCIAFC TZSPC ᵝ 

ᵝ ᴆ ᵝȂ 

0̔  

1̔ TZSPC  
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10. Όᵩ ᾝ̂CRC̃ 

 ׃ .10.1

Όᵩ ѿ Ữ ҉ ̆ ץ Ẽ

Ȃ 

CRC ᾝᶏ 32β CRC Ȃ 

10.2. 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 

10-1. CRC ᾝ  

AHB

῀  (32ᵝ)

₮  (32ᵝ)

 (8ᵝ) 

῀

₮

CRC ᾝ

0x4C11DB7
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10.3. 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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10.4. CRC  

CRC ῃ ̔0x5002 3000 

CRC ῃ ̔0x4002 3000 

10.4.1.  (CRC_DATA) 

Ẓ ̔0x00 

ᵝṿ̔0xFFFF FFFF 

̂32β̃  

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

DATA[31:16] 

rw 

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

DATA[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 DATA[31:0] CRC ᵝ 

ᴆ ΏȂ 

ԍ ̆ ῒΏ῀ Ȃ↨Ώ῀ Ҍ ₮

̆ ҹ ⌠ ҉ CRC Ȃ 

10.4.2.  (CRC_FDATA) 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

̂32β̃  

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

Ḡ  

 

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

Ḡ  FDATA[7:0] 

 rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿ 

7:0 FDATA[7:0] ᵝ 

ᴆ ΏȂ 

֓ᵝҍ CRC ῏Ȃ ᴋᵥῒז ԍῒזᴋᵥ Ȃ Ҍ
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CRC_CTL Ȃ 

10.4.3. └  (CRC_CTL) 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

̂32β̃  

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

Ḡ  

 

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

Ḡ  RST 

 rs 

 

ᵝ/ᵝ    

31:1 Ḡ  Ḡ ᵝṿ 

0 RST ᵝ 1 ץ ᵝ CRC_DATA ̆ ῒṿҹ 0xFFFFFFFF̆ ᵝ

ᴆ ꜚ Ȃ ᵝ CRC_FDATA Ȃ 

ᴆ ΏȂ 
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11. ̂TRNG̃ 

 ׃ .11.1

̂TRNG̃ ѿҩ32β ṿȂ 

11.2. Һ  

Â ңҩ ҹ40ҩTRNG_CLK ̕ 

Â 32ᵝ ֟ ̆ ѿҩ ṿȂ 

11.3. ⱳ  

11-1. TRNG  

AHB 32ᵝ

TRNG_CTL TRNG_STAT TRNG_DATA

LFSR

HCLK

TRNG_CLK

 

Ȃ Ḥ ₮⌠ѿҩ ᵝ ̂LFSR̃ӊ

Ҭ ѿҩ32β Ȃ 

₃ҩ ₮ ȂLFSR TRNG_CLK̂ RCU

῏ ̃ ꜚ̆ ֽҍTRNG_CLK ῏̆ҍHCLK ῏Ȃ 

῀LFSRӊ ̆LFSRᴪ ₮32β ⌠TRNG_DATA Ȃ

̆ ᴪ TRNG_CLKȂѿ ֟ ̆

TRNG_STAT ῏ ᵝ 1̆ TRNG_CTL TRNGIEᵝ

1 ֟ Ҭ Ȃ 
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11.3.1. ᵬ  

Ҋץ ҹTRNG ᵬ ̔ 

1̃ ᶏ Ҭ ̆ ֟ ̆ ᴪ ѿҩҬ ̕ 

2̃ᶏ TRNGENᵝ̕ 

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

Ҭ ṿ ץ Ȃ 

FIPS PUB 140-2 ̆ Ҭ ѿҩ Ḡ Ҍ ᶏ Ȃ ѿҩ

ҍӊ╠ Ȃ ҍ╠ѿҩ Ҍ ̆

ᶏ Ȃ 

11.3.2.  

 

TRNG_CLK ᵞԍHCLK 1/16̆CECSCEIFβ 1Ȃ ̆ ᴆ

TRNG_CLKHCLK CEIFβȂ ҉ѿҩ֟

Ȃ 

 

ṿ 64ҩ TRNG_CLK ῤҌ Ҍ ̆SECS

SEIFβ ᵝȂ ̆ Ҭ ṿҌ ᶏ ̆ ғ ᴆ SEIFβȂ

ӊ TRNGENβ Ḃץ1 ꜚTRNG Ȃ 
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11.4. TRNG  

TRNGῃ ̔0x5C06 0800 

TRNG ῃ ̔0x4C06 0800 

11.4.1. └ ̂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  TRNGIE TRNGEN Ḡ  

 rw rw  

 

ᵝ/β    

31:4 Ḡ  Ḡ ᵝṿȂ 

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

0̔ TRNGҬ  

1̔ᶏ TRNGҬ  

2 TRNGEN TRNGᶏ ᵝ 

0̔ TRNG  

1̔ᶏ TRNG  

1:0 Ḡ  Ḡ ᵝṿȂ 

11.4.2. ̂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  

11.4.3. ̂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 

TRNGDATA[31:16] 

r 

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

TRNGDATA[15:0] 

r 

 

ᵝ/β    

31:0 TRNGDATA[31:0] 32ᵝ  
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12. Ữ └ ̂DMÃ 

 ׃ .12.1

DMA└ ᶫԅѿ ᴆ Ữ ӊ Ữ Ữ ӊ ᴰ ̆

MCU׃῀̆ ᾧԅMCU ῀Ҭ ̆ ᵣ

Ȃ 

ҩDMA└ ԅңҩAHB 8ҩ4 FIFŎᶏDMAץ ᴰ Ȃ

DMA└ ̂DMA0̆DMA1̃̓̀ 16ҩ ̆ ҩDMA└ 8ҩ ̆ ҩ ץ

№ ѿҩ ҩ ᴰ Ȃңҩῤ ᴂ DMA ᴨ

ᾢ Ȃ 

Cortex-M33ῤ ҍDMA└ ̆ ῀ᴂ └ ӊױ

Ԉ῏ Ȃ MCUDMA Ṝ̆MCUᴪ Ȃ

ᶏ ԅ Ḡ MCU ԅѿ Ȃ 

12.2. Һ  

Â ңҩAHBҺ ᴰ ̆ѿҩAHB׆ DMA̕  

Â 16ҩ ̂ ҩDMA └ 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 ֽ̂DMA1 ̃ 

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 ̆ Ҭ ᶏ ̕ 
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12.3.  

12-1  

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

└ 

&
 

12-1 ̆DMA └ 4 № ̔ 

Â AHB׆ DMA̕  

Â ңҩ AHBҺ №≢ҹ ῤ ᶫ ᴰ ⱳ ̕ 

Â ңҩᴂ DMA ᴨᾢ ̕ 

Â ̕ 

12.4. 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 ‗ ̆ 12-1.D Ȃ 

12-1.D  

ᴰ  TM[1:0]   

⌠ Ữ  00 DMA_CHxPADDR DMA_CHxM0ADDR/ 

DMA_CHxM1ADDR1 

Ữ ⌠  01 DMA_CHxM0ADDR/ 

DMA_CHxM1ADDR 

DMA_CHxPADDR 

Ữ ⌠ Ữ  10 DMA_CHxPADDR DMA_CHxM0ADDR/ 

DMA_CHxM1ADDR 
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̔ 

1. DMA_CHxCTLMBSβ DMA_CHxM0ADDRDMA_CHxM1ADDRᵬҹ Ữ

Ȃ Ữ℗ ̕ 

2. DMA_CHxCTLTMβ ó0b11ô̆ ↕ ᴪ ꜚ῏ Ȃ 

12-2.҈ 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

 

12-2.҈ ᴰ ̆DMA└ 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 

12.4.1. ῃҍ  

ῃ 

DMA └ TrustZoneᴆ ̆ №≢⅞№ ῃҍ ῃ Ȃ 

ῃף ץ ῃҍ ῃ ̆ ̆ ῃף ῃ

Ȃ 

DMA ᴋ DMA_CHxSCTLҬ SECMβ ҹ ῃ ῃ Ȃ

ѿ ҹ ῃ ̆ Ҋץ └ ↕̔ 

Â ῃ ף ΐ ῃ ̂ DMA_CHxSCTL

Ҭ SECM PRIVβ ̃̆ ѿҩ ῃ ᵬ ῃ

ᴪ └ 0̕  

Â ῃף ҹ ῃ Ώ῀ Ȃ 
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ҹ ῃ ̆ῒ ץ DMA_CHxSCTL SSEC

DSECᵝ№≢ ҹ ῃ ῃ Ȃ 

ῃף ҹ ῃ DMA ̆DMA └ ᴪ֟ ѿ Ԋᴆ̆

Ԋᴆᴪ ᴰ TrustZoneҬ └ Ȃ 

Ҋץ ’ᴪ֟ Ԋᴆ̔ 

Â ҹ ῃ ̔ 

-  ῃף Ώ ῃ ̆ ֓ DMA_CHxCTL̆

DMA_CHxCNT̆DMA_CHxPADDR̆DMA_CHxM0ADDR̆

DMA_CHxM1ADDR̆DMA_CHxFCTLץ DMA_CHxSCTL 

-  ῃף ῃ ̆ ֓ DMA_CHxCTL̆

DMA_CHxCNT̆DMA_CHxPADDR̆DMA_CHxM0ADDR̆DMA_CHxM1ADDR 

ץ DMA_CHxFCTL 

Â ҹ ῃ ̔ 

-  ῃף DMA_CHxSCTL Ҭ SECMȁDSECȁSSECᵝΏ1 

ῃᴰ ף̆ ׆ ῃ ҹ ῃ ╠̆ ῃף ᾢ Ώ

DMA_CHxCTL ̆ Ҋ̔ 

Â ῃף Ҍ ῃ Ώ ᵬ 

Â ῃף ץ ΏDMA_CHxCTL ╠̆DMA_CHxCTL Ҭ ENᵝ

 

ᴋᵥ ῃ ᴪᶏdma_secmḤ Ȃ 

ҍ  

DMA └ ᾛ ҩ ҹ ҍ ̆ ҹ ̆ῒ ↕

Ҋ̔ 

Â ף ̂ DMA_CHxSCTLҬ SECM

PRIVβ ̃̆ ѿҩ ᵬ ᴪ └ 0̕  

Â ף Ώ῀ Ȃ 

12.4.2.  

ҹԅḠ ᴰ D̆MA└ Ҭ ῀ԅ Ữ └̆ Ḥ

Ḥ ̔ 

Â Ḥ ̔ ₮̆ ‰ ̕ 

Â Ḥ ̔ DMA └ ̆ DMA └ AHB פ Ȃ 

12-3. └ ԅDMA└ ҍ ӊ └Ȃ 
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12-3. └ 

DMA

‰ ̆

Ḥ DMA

DMA

ῒז ᴨᾢ

̆ DMA

ΐ ᴨᾢ ̆

DMA └ Ḥ

⌠ Ḥ ̆
Ḥ

Ḥ ̆DMA

Ḥ

Ҋѿҩ
Ḥ

 

ҩDMA└ 8ҩ ̆ ҩ ҩ Ȃ DMA_CHxCTLPERIENᵝ

‗ ԅDMA Ҭ ȂDMA0ҍDMA1 №≢↓ԍ 12-2. DMA0

ҍ 12-3. DMA1 Ȃ 

DMA0 DMA1 ̆ ѿҩ ץ ⌠ңҩDMA ҉̆

ңҩDMA Ȃᶛ ̆ DMA0└ Ҭ̆I2C0_RX ⌠

0 5Ȃ DMA_CH0CTLD̆MA_CH5CTLPERIENᵝ ҹó0b001ô ᶏ̆

0 5̆ I2C0 ₮DMA ᴪ̆ 0 5 Ӱ ᴰ Ȃ 

12-2. DMA0  

 0 1 2 3 4 5 6 7 

P
E

R
IE

N
[2

:0
] 

000 ǒ ǒ ǒ SPI1_RX SPI1_TX ǒ ǒ ǒ 

001 I2C0_RX ǒ ǒ ǒ ǒ I2C0_RX I2C0_TX I2C0_TX 

010 
TIMER3_C

H0 
ǒ ǒ 

TIMER3_C

H1 

I2S1_ADD

_TX 
ǒ 

TIMER3_U

P 

TIMER3_C

H2 

011 ǒ 

TIMER1_U

P 

TIMER1_C

H2 

ǒ 
I2S1_ADD

_RX 
ǒ 

TIMER1_C

H0 

TIMER1_C

H1 

TIMER1_C

H3 

TIMER1_U

P 

TIMER1_C

H3 

100 ǒ 
USART2_

RX 
ǒ 

USART2_T

X 
ǒ 

USART1_

RX 

USART1_T

X 
ǒ 

101 ǒ ǒ 

TIMER2_C

H3 

TIMER2_U

P 

ǒ 

TIMER2_C

H0 

TIMER2_T

G 

TIMER2_C

H1 
ǒ 

TIMER2_C

H2 

110 

TIMER4_C

H2 

TIMER4_U

P 

TIMER4_C

H3 

TIMER4_T

G 

TIMER4_C

H0 

TIMER4_C

H3 

TIMER4_T

G 

TIMER4_C

H1 
ǒ 

TIMER4_U

P 
ǒ 

111 ǒ 
TIMER5_U

P 
I2C1_RX I2C1_RX 

USART2_T

X 
ǒ ǒ I2C1_TX 
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12-3. DMA1  

 0 1 2 3 4 5 6 7 

P
E

R
IE

N
[2

:0
] 

000 ADC ǒ ǒ ǒ ADC ǒ 

TIMER0_C

H0 

TIMER0_C

H1 

TIMER0_C

H2 

ǒ 

001 ǒ DCI ǒ ǒ ǒ ǒ ǒ DCI 

010 ǒ ǒ ǒ ǒ ǒ CAU_OUT CAU_IN HAU_IN 

011 SPI0_RX QUADSPI SPI0_RX SPI0_TX ǒ SPI0_TX ǒ ǒ 

100 ǒ ǒ 
USART0_

RX 
SDIO ǒ 

USART0_

RX 
SDIO 

USART0_T

X 

101 QUADSPI ǒ 

TIMER15_

CH0 

TIMER15_

UP 

TIMER16_

CH0 

TIMER16_

UP 

ǒ ǒ 

TIMER15_

CH0 

TIMER15_

UP 

TIMER16_

CH0 

TIMER16_

UP 

110 
TIMER0_T

G 

TIMER0_C

H0 

TIMER0_C

H1 

TIMER0_C

H0 

TIMER0_C

H3 

TIMER0_T

G 

TIMER0_C

MT 

TIMER0_U

P 

TIMER0_C

H2 
ǒ 

111 ǒ 
HPDF_FLT

0 

HPDF_FLT

1 
ǒ ǒ ǒ ǒ ǒ 

12.4.3.  

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 

ᴰ ̆ ᴰ  

ᴰ  

DMA_CHxCTLPWIDTHMWIDTHᵝ ‗ ԅ Ữ ᴰ ȂDMA

└ 8β ̆16β 32β Ȃ ᴰ Ҭ̆ PWIDTHMWIDTHҌ
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̆DMAᴪ ꜚ / ᴰ Ȃ ᴰ Ҭ̆MWIDTH

ᶏ ץ ̆ᴪ ᴆ └ ҍPWIDTHȂ 

ᴰ  

DMA_CHxCTLPBURSTMBURSTβ ‗ ԅ Ữ ᴰ ȂDMA

└ Ữ ѿᴰ ̆4 ̆8 ̆16 ᴰ Ȃ ԍ ᴰ

̆ ᶏ ̆PBURSTMBURSTᴪ └ ҹ0̆ ֽ ѿᴰ Ȃ 

⌠ Ữ Ữ ⌠ ᴰ Ҭ̆ PBURSTҌҹ0̆ ӊ ̆

DMA└ ᴪ PBURSTṿ 4 ̆8 ̆16 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 1̆6̂ PBURSTMBURST‗

̃ ᴰ №ҹ ѿᴰ Ȃ 

ᴰ  

DMA ᴰ ╠̆ DMA_CHxCNCNTβ ‗ ԅ ᴰ ̆ ᶏ DMA

ӊ╠̆ ᴰ Ȃ ᵬҹᴰ └ Ṝ̆ ᶏ ̆CNT

ᵝᴪ └ ҹó4bFFFFôȂ ᴰ Ҭ̆CNT ▼ᵩ ᴰ Ȃ 

CNTβ ҍ ᴰ ῏̆ ᴰ ԍCNTӗץ ᴰ

Ȃҽᶛ ̆ PWIDTHṿ ҹó2b10ô̆↕ᴰ ԍCNT*4Ȃ

CNTṿ ѿᴰ Ҭ ҩ ᴰ ᴪ⁞1Ȃ 

CNTṿ Ҋ↓ ̔ 

1̈ ῏ ̂ DMA_CHxCTLCMENβ̃̆ CNTṿ

12-4.CNT ȂD Ữ ᴰ Ṑ Ḡץ̆

Ữ ᴰ ̕ 

̔ PBURSTMBURSTҌ ó2b00ô̆ᴰ Ҍ Ữ ᴰ

ṐȂ ԍҌ ѿ ᴰ ▼ᵩ ̆ ᴆᴪ ꜚ № ҩ ѿᴰ Ȃ 

12-4.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 

2̈ ̂ ᵝ DMA_CHxCTLCMENβ̃̆ ᴰ Ḡ

Ữ ᴰ ᴰ Ṑ̆ ↕ Ҍ Ḡ

Ȃ 

Â CNT
PBURST_beats

 ̕ 



                                                                    GD32W51x Ύ 

302 
 

Â 
(CNT Ĭ PWIDTH_bytes)

(MBURST_beats Ĭ MWIDTH_bytes)
 Ȃ 

͠ PWIDTH_bytes ᴰ Ȃ8β 1̆ 16β 2̆ 32β 4 

͠ PBURST_beats ᴰ ̆ ѿᴰ 1̆ 4 ᴰ 4̆

8 ᴰ 8̆ 16 ᴰ 16 

͠ MWIDTH_bytesỮ ᴰ Ȃ8β 1̆ 16β 2̆ 32β

4 

͠ MBURST_beatsỮ ᴰ ̆ ѿᴰ 1̆ 4 ᴰ

4̆ 8 ᴰ 8̆ 16 ᴰ 16 

ҽᶛ Ҋ̔ 

1. PWIDTH16β̆PBURST4 ᴰ ̆MWIDTH8β ̆MBURST16

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

2. PWIDTH8β ̆PBURST16 ᴰ ̆MWIDTH16β̆MBURST4

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 12-5. FIFOҳ ṿ Ȃ 

12-5. FIFOҳ ṿ  

MWIDTH MBURST 
FIFO counter critical value 

1-word 2-word 3-word 4-word 

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  
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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 ó2b10ôȂ ó2b10ô̆ ⌠ ̆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 Ҭ̆MWIDTHᴪ ᴆ └ ҍPWIDTH̆ ᶏ /

ⱳ Ȃ 

ᴰ Ҭ̆MWIDTHҍPWIDTHԑ ̆ ҹ Ȃ MWIDTHҍPWIDTH

Ҍ ̆DMA Ώᴰ Ҍ ̆DMAᴪ ꜚ / ᵬȂ ᴰ Ҭ̆

ᵬȂ 

Ẋ CNT ҹ 16̆PWIDTHҹ ó2b00ô̆PNAGA MNAGA 1Ȃ ԍҌ

MWIDTH̆DMA ᴰ ᵬ 12-4. PWIDTHҹó2b00ô̆ / Ȃ 
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12-4. PWIDTHҹó2b00ô ̆ /  

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

push data pop data

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

push data pop data

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

push data pop data

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 ҹ8̆PWIDTHҹó2b01ô̆PNAGAMNAGA 1Ȃ ԍҌ WIDTH̆DMA

ᴰ ᵬ  12-5. PWIDTHҹó2b01ô̆ / Ȃ 

 12-5. PWIDTHҹó2b01ô ̆ /  

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

push data pop data

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

push data pop data

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

push data pop data

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 ó2b10ô̆PNAGAMNAGA 1Ȃ ԍҌ MWIDTH̆

DMA ᴰ ᵬ 12-6. PWIDTHҹó2b10ô̆ / Ȃ 
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12-6. PWIDTHҹó2b10ô ̆ /  

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

push data pop data

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

push data pop data

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

push data pop data

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

 

12.4.4.  

Ữ ң ̔ Ȃ DMA_CHxCTL

PNAGAMNAGAβ Ữ Ȃ 

Ҭ̆ ѿ ҹ∆ ̂DMA_CHxPADDR̆DMA_CHxM0ADDR̆

DMA_CHxM1ADDR̃Ȃ 

Ҭ̆Ҋѿ ᴰ ╠ ⱴ 1̂ 2̆ 4̃̆ ҩṿ ‗ԍ ᴰ

Ȃ ᴰ Ҭ̆ DMA_CHxCTLPBURST ҹó2b00ô̆

DMA_CHxCTLPAIFβ 1ᶏ ̆ Ҋѿ ᴰ ҹ 4̆ ҍ

ᴰ ῏ȂPAIFҍ Ữ ῏Ȃ 

̔ DMA_CHxCTLҬ PAIFβ ҹô1ó̆ ̂ DMA_CHxPADDR̃

ҹ4 Ȃ 

12.4.5.  

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 

12.4.6. 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_CHxCTL MBSβ ѿ ᴰ DMAᶏ ‖

ȂDMA ᶏ ץ ̆MBS ץ ҹDMA Ữ ‖ ᵝ̆ ᴪ ᴰ

ꜚ ó0ó̆ó1ôӊ ℗ ̆DMA Ữ℗ ᵬ Ҋ Ȃ 

12-7.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

 

12.4.7. ᴰ └  

ᴰ ᴰ └ ‗ Ȃ DMA_CHxCTLTFCSβ‗ ԅᴰ └

DMAȂ 

Â DMAҹᴰ └ ̔ DMA_CHxCNT CNTβ ‗ ᴰ ̆

ᶏ ╠ ̕ 

Â ҹᴰ └ ̔ ᶏ DMA_CHxCNT CNTβ ҹᴪ ᴆ └

ҹóFFFFô̆ CNT ӈȂDMA ᴰ ѿ ᴰ

‗ Ȃ 

̔ ᴰ Ữ ⌠ Ữ ̆ᴰ └ DMAȂ 

12.4.8. ᴰ ᵬ 

ᴰ ҈ ᵬ ̔ ⌠ Ữ ̆ Ữ ⌠ ̆ Ữ ⌠ Ữ Ȃ Ữ

ץ ҹ Ȃ 

Ữ ᴰ  

Â ⌠ Ữ ̔ 

-  ᴰ ̆ FIFO ̆DMA ꜚ Ữ ᴰ ̆Ώ ⌠

Ữ Ҭ 
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-  ᴰ ̆ FIFO ⌠ҳ ṿ ̆DMA 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 D̆MA 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 

12.4.9. ᴰ  

DMAD ᴆ ꜚ ̆ DMA_INTF0ҍ DMA_INTF1ᵝ FTFIFxץҊ ’Ҋᴪ

1̔  

Â ᴰ  

Â ᴆ  

Â ᴰ  

ᴰ  

DMAᶏ ץ ̆ ᴪ Ữ ӊ ᴰ Ȃ DMA_CHxCNT CNTҬ

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 └ ̆ CNT⁞ ⌠ 0 ᴰ Ȃ ᴰ

└ ̆ ѿҩ ̆ᴰ ̕ 

Â Ữ ⌠ Ữ ̔ DMAҹᴰ └ ̆CNT⁞ ⌠0ғFIFOҬ ῃΏ῀

⌠ Ữ Ҭ̆ᴰ Ȃ 
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ᴆ  

DMAD ץ DMA_CHxCTL CHENβ 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 ̆ 1.5.4̕  

Â ̔ Ữ ₮ ̆DMA └ ᴪ ⌠

̆ Ả ᴰ ғFTFIFxҌᴪ 1Ȃ ̆CNTׅ ᴪ

ѿ ⁞1 ᵬȂ Ḥ ̆ 1.5.4̕  

Â ̔ Ữ℗ Ҋ̆ DMA Ữ

Ώ ᵬ ̆DMA └ ᴪ ⌠ Ȃ ҩ ̆DMA └ ᵬ

ҍ ᴆ 0 Ȃ Ḥ ̆ 1.5.4Ȃ 

12.4.10.  

ꜚѿ DMA ᴰ ̆ Ҋץ ᵬ̔ 

1. CHENβ̆ ҹ 1̂ ᶏ ̃̆ 0 DMAD Ȃ CHENҹ0 ̆

Ҋ↓ DMA̕  

2. DMA_INTF0DMA_INTF1 ᵝFTFIFx̆ ↕ ᶏ DMAȂ 

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_CHxM0ADDR DMA_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 ᵝFTFIFx̆ ↕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 

12.5. Ҭ  

ҩDMA Ғ Ҭ ̆ 5ҩҬ Ԋᴆ̆ᴰ Ҭ ̆ ᴰ Ҭ ̆ᴰ

Ҭ ̆ ᴰ Ҭ ̆FIFO Ҭ ȂᴋᵥѿҩҬ Ԋᴆ ץ

DMAҬ Ȃ 

DMA_INTF0DMA_INTF1 ҩҬ Ԋᴆ ᵝ̆ DMA_INTC0

DMA_INTC1 ҩҬ Ԋᴆ ᵝ̆ DMA_CHxCTLDMA_CHxFCTL

ҩҬ Ԋᴆ ᶏ ᵝ̆ΐᵣ 12-6. DMAҬ Ԋᴆ Ȃ 

12-6. DMAҬ Ԋᴆ 

Ҭ Ԋᴆ 

ᵝ ᶏ ᵝ ᵝ 

DMA_INTF0 or 

DMA_INTF1 

DMA_CHxCTL or 

DMA_CHxFCTL 
DMA_INTC0 or 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  

Ԋᴆ ̆ DMAD Ҍᴪ Ả ׅ̆ ᴰ Ȃ Ԋᴆ ̆

DMAD ᴪ Ả Ȃ ҈ Ԋᴆ Ҋѿ Ȃ 

12.5.1.  

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 

12.5.2.  

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

ѿ ᴰ ̆FIFO ҉ Ȃ ⌠FIFO ̆DMA └ ᴪ
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̆ 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 

12.5.3.  

ᴰ Ҭ ᴪ̆ FIFO ᴰ ̂ ̃̆

ᴰ ᴪ Ҭ Ȃ 

FIFO  

ᶏ ᴰ ̆FIFO ҳ ṿ ҍ Ữ ᴰ ̆

12-5. 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 1̆ ғ Ҭ ᶏ D̆MA └ ֟

Ҭ Ȃ 

 

DMA Ữ Һ ₮ԅᾛ ̆ᴪ ̆

DMA ȂDMA0DMA1 Ữ ᾛ 12-8. DMA0

ҍDMA1 Ȃ 
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12-8. DMA0ҍDMA1  

DMA0
Ỵ

D
M

A
 

ň

FMC_I

FMC_D

SRAM0

AHB1

AHB2

AHB3

SRAM1

SRAM2

SRAM3

APB1

APB2

DMA1
Ỵ

D
M

A
 

ň

FMC_I

FMC_D

SRAM0

AHB1

AHB2

AHB3

SRAM1

SRAM2

SRAM3

APB1

APB2
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12.6. DMA  

DMA0ῃ ̔0x5002 6000 

DMA0 ῃ ̔0x4002 6000 

DMA1ῃ ̔0x5002 6400 

DMA1 ῃ ̔0x4002 6400 

12.6.1. Ҭ ᵝ 0 (DMA_INTF0) 

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

ᴆ ᵝ̆ ᴆΏDMA_INTC0 ᵝҹ1  

0̔ x FIFO FIFO  

1̔ x FIFO FIFO  

12.6.2. Ҭ ᵝ 1 (DMA_INTF1) 

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_INTC0 ᵝҹ1  

0̔ xᴰ  

1̔ xᴰ  

26/20/10/4 HTFIFx x ᴰ ᵝ̂x=4é7̃ 

ᴆ ᵝ̆ ᴆΏDMA_INTC0 ᵝҹ1  

0̔ x ᴰ  

1̔ x ᴰ  

25/19/9/3 TAEIFx x ᴰ ᵝ̂x=4é7̃ 

ᴆ ᵝ̆ ᴆΏDMA_INTC0 ᵝҹ1  

0̔ x ᴰ  

1̔ x ᴰ  

24/18/8/2 SDEIFx x ᴰ ᵝ̂x=4é7̃ 

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=4é7̃ 

ᴆ ᵝ̆ ᴆΏDMA_INTC0 ᵝҹ1  

0̔ x FIFO FIFO  
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1̔ x FIFO FIFO  

12.6.3. Ҭ ᵝ 0 (DMA_INTC0) 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

̂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 

12.6.4. Ҭ ᵝ 1 (DMA_INTC1) 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

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

Ḡ  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 

 

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 

12.6.5. x └  (DMA_CHxCTL) 

x = 0...7̆xҹ  

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 
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ᵝ/ᵝ    

31:28 Ḡ  Ḡ ᵝṿȂ 

27:25 PERIEN[2:0] ᶏ  

ᴆ 1ҍ 0 

000̔ᶏ 0 

001̔ᶏ 1 

010̔ᶏ 2 

011̔ᶏ 3 

100̔ᶏ 4 

101̔ᶏ 5 

110̔ᶏ 6 

111̔ᶏ 7 

CHENҹ1 Ҍ Ώ῀ 

24:23 MBURST[1:0] Ữ  

ᴆ 1ҍ 0 

00̔ ѿᴰ  

01̔INCR4 (4 ᴰ ) 

10̔INCR8 (8 ᴰ ) 

11̔INCR16 (16 ᴰ ) 

CHENҹ1 Ҍ Ώ῀ 

DMA_CHxFCTL MDMENᵝҹ0̆ ᶏ ̂CHEN 1̃̆ ᵝ

ᴪ ᴆ └  

22:21 PBURST[1:0]  

ᴆ 1ҍ 0 

00̔ ѿᴰ  

01̔INCR4 (4 ᴰ ) 

10̔INCR8 (8 ᴰ ) 

11̔INCR16 (16 ᴰ ) 

CHENҹ1 Ҍ Ώ῀ 

DMA_CHxFCTL MDMENᵝҹ0̆ ᶏ ̂CHEN 1̃̆ ᵝ

ᴪ ᴆ └  

20 Ḡ  Ḡ ᵝṿȂ 

19 MBS Ữ ‖  

ᴆ 1 0̆ ᴆ 1 0 

0̔ Ữ 0ᵬҹ Ữ ᴰ  

1̔ Ữ 1ᵬҹ Ữ ᴰ  

CHENҹ1 Ҍ Ώ῀ 

ᴰ ̆ ᴆᴪ ꜚ ᵝ̆ץ DMA ᶏ ҩ Ữ  

18 SBMEN Ữ℗ ᶏ  

ᴆ 1ҍ 0 

0̔῏ Ữ℗  



                                                                    GD32W51x Ύ 

318 
 

1̔ Ữ℗  

CHENҹ1 Ҍ Ώ῀ 

17:16 PRIO[1:0] ᴆᴨᾢ  

ᴆ 1ҍ 0 

00̔ᵞ 

01̔Ҭ 

10̔  

11̔  

CHENҹ1 Ҍ Ώ῀ 

15 PAIF  

ᴆ 1ҍ 0 

0̔ PWIDTH‗  

1̔ ҹ4 

CHENҹ1 Ҍ Ώ῀ 

PNAGA ҹ0̆ ᵝ  

DMA_CHxFCTL MDMENᵝҹó0ôPBURSTҌҹó00ô̆ ᶏ

̂CHEN 1̃̆ ᵝ ᴪ ᴆ └  

14:13 MWIDTH[1:0] Ữ ᴰ  

ᴆ 1ҍ 0 

00̔8ᵝ 

01̔16ᵝ 

10̔32ᵝ 

11̔Ḡ  

CHENҹ1 Ҍ Ώ῀ 

DMA_CHxFCTL MDMENᵝҹó0ô̆ ᶏ ̂CHEN 1̃̆ ᵝ

ᴪ ᴆ └ҍPWIDTH  

12:11 PWIDTH[1:0] ᴰ  

ᴆ 1ҍ 0 

00̔8ᵝ 

01̔16ᵝ 

10̔32ᵝ 

11̔Ḡ  

CHENҹ1 Ҍ Ώ῀ 

10 MNAGA Ữ  

ᴆ 1ҍ 0 

0̔  

1̔  

CHENҹ1 Ҍ Ώ῀ 

9 PNAGA  

ᴆ 1ҍ 0 

0̔  
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1̔  

CHENҹ1 Ҍ Ώ῀ 

8 CMEN  

ᴆ 1ҍ 0 

0̔῏  

1̔  

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 0 

00̔ Ώ Ữ  

01̔ Ữ Ώ  

10̔ Ữ Ώ Ữ  

11̔Ḡ  

CHENҹ1 Ҍ Ώ῀ 

5 TFCS ᴰ └   

ᴆ 1ҍ 0 

0̔DMAᵬҹᴰ └  

1̔ ᵬҹᴰ └  

CHENҹ1 Ҍ Ώ῀ 

4 FTFIE ᴰ Ҭ ᶏ ᵝ 

ᴆ 1ҍ 0 

0̔ᴰ Ҭ  

1̔ᴰ Ҭ ᶏ  

3 HTFIE ᴰ Ҭ ᶏ ᵝ 

ᴆ 1ҍ 0 

0̔ ᴰ Ҭ  

1̔ ᴰ Ҭ ᶏ  

2 TAEIE ᴰ Ҭ ᶏ ᵝ 

ᴆ 1ҍ 0 

0̔ᴰ Ҭ  

1̔ᴰ Ҭ ᶏ  

1 SDEIE ᴰ Ҭ ᶏ ᵝ 

ᴆ 1ҍ 0 

0̔ ᴰ Ҭ  

1̔ ᴰ Ҭ ᶏ  

0 CHEN ᶏ   

ᴆ 1̆ ᴆ 0 

0̔  
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1̔ ᶏ  

ᵝ 1̆DMAᴰ Ȃ Ҋץ ’ ᵝᴪ ꜚ 0̔ 

͠ ᴰ  

͠ FIFO ᴰ  

ᴆ 0 ᵬ ̆ ᵝׅҹ1ף ᴰ ̆ ᴆ ᵝ ץ

DMA ̆ ץ ᴰ Ȃ 

12.6.6. x  (DMA_CHxCNT) 

x = 0...7̆xҹ  

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 

12.6.7. x  (DMA_CHxPADDR) 

x = 0...7̆xҹ  

Ẓ ̔0x18 + 0x18 * x 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 
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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 

12.6.8. x Ữ 0  (DMA_CHxM0ADDR) 

x = 0...7̆xҹ  

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  

12.6.9. x Ữ 1 (DMA_CHxM1ADDR) 

x = 0...7̆xҹ  

Ẓ ̔0x20 + 0x18 * x 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 
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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  

12.6.10. x FIFO└  (DMA_CHxFCTL) 

x = 0...7̆xҹ  

Ẓ ̔0x24 + 0x18 * x 

ᵝṿ̔0x0000 0021 

̂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 0 

0̔FIFO Ҭ  

1̔FIFO Ҭ ᶏ  

6 Ḡ  Ḡ ᵝṿȂ 

5:3 FCNT[2:0] FIFO  

ᴆ ᵝ  

000̔FIFO ғ ԍ1ҩ  

001̔FIFO ԍ1ҩ ԍ2ҩ  

010̔FIFO ԍ2ҩ ԍ3ҩ  

011̔FIFO ԍ3ҩ ԍ4ҩ  
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100̔FIFO  

101̔FIFO  

110~111̔Ḡ  

ᵝ ᴰ FIFOҬ Ȃ MDMENҹ0̆↕ ᵝ ӈȂ 

2 MDMEN ᴰ ᶏ  

ᴆ ᵝҍ  

0̔῏ ᴰ  

1̔ ᴰ  

CHENҹ1 Ҍ Ώ῀ 

DMA_CHxCTL TMᵝ ҹó10ô̆ ᶏ ̆ ᵝ ᴆ └ 1 

1:0 FCCV[1:0] FIFO ҳ ṿ 

ᴆ ᵝҍ  

00̔1ҩ  

01̔2ҩ  

10̔3ҩ  

11̔4ҩ  

CHENҹ1 Ҍ Ώ῀Ȃ 

MDMENҹó0ô̆ ᵝ ӈȂ 

12.6.11. ῃ  (DMA_SSTAT) 

Ẓ ̔0x100 

ᵝṿ̔0x0000 0000 

ῃ ῃȁ Ҭ Ḥ ̆ ‗ԍ

DMA_CHxSCTL Ҭ SECM PRIVᵝ Ȃ ῃғ ף ץ ῃ ̆

ῒז ף Ҭ Ḥ ̆ῒזᵝ 0Ȃ 

ҩ ᵝ ᴆ ᵝ̆ ᵝDMA_SSCCTL Ҭ ᵝ ̆ Ώ

DMA_SSCCTL ↕ҍ ΏDMA_CHxSCTL ѿ 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  IAIF7 IAIF6 IAIF5 IAIF4 IAIF3 IAIF2 IAIF1 IAIF0 

 r r r r r r r r 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7:0 IAIFx xҬ ᵝ̂x=0é7̃ 

ᵝ ᴆ 1̆ DMA_SSCCTLҬ 1 0 

0̔ x ₮ Ԋᴆ 
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1̔ x₮ Ԋᴆ 

12.6.12. ῃ  (DMA_SSC) 

Ẓ ̔0x104 

ᵝṿ̔0x0000 0000 

ҬҌ ᵝ ΐ Ҍ ῃ ῃȁ ̆ ‗ԍ

DMA_CHxSCTL Ҭ SECM PRIVᵝ Ȃ ῃғ ף ץ ᵝ

DMA_SSC Ҭ ᴋ ᵝ DMA_SSTAT Ҭ ᵝ 0̆ῒז ף

ᵬΐ ᵝȂ 

ᴋ ᵝΏ0 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  CIAIF7 CIAIF6 CIAIF5 CIAIF4 CIAIF3 CIAIF2 CIAIF1 CIAIF0 

 w w w w w w w w 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7:0 CIAIFx x Ҭ ᵝ̂x=0é7̃ 

Ώ1 DMA_SSTAT Ҭ IAIFx ᵝ 

12.6.13. x ῃ └  (DMA_CHxSCTL) 

Ẓ ̔0x108 + 0x04 * x̂x=0é7̃ 

ᵝṿ̔0x0000 0000 

SECM PRIVᵝ‗ ԅ ҩDMA ῃ ῃȁ Ḥ ̆

TrustZone ̆ ѿᵝ ᴪ ᴆ Ȃ 

ῃף ḱ SECMᵝ̂ PRIVᵝ ᵝ̆↕ ῃ ף ḱ ̃Ȃ 

ף ḱ PRIVᵝ̂ SECMᵝ ᵝ̆↕ ῃ ף ḱ ̃Ȃ 

DSEC SSECᵝ ῃף ḱ ̂ PRIVᵝ ᵝ̆↕ ῃ ף ḱ ̃̆

ғ ῃ ף Ҍ 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  PRIV DSEC SSEC SECM 

 rw rw rw rw 
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ᵝ/ᵝ    

31:4 Ḡ  Ḡ ᵝṿȂ 

3 PRIV  

ᵝ Ҋ ᴆ 1 0 

0̔ ҹ  

1̔ ҹ  

CHENҹ1 ᵝ  

2 DSEC DMAᴰ ῃ  

ᵝ ῃף Ώ̆ ҹ ̆ ῃף ΏȂ 

ῃ ҹ ῃ ̆ ᵝ ᴆ 0Ȃ 

ῃף Ҋ ᵝ 0Ȃ 

ῃף ῃ Ҋ ᵝΏ῀ ғᴪ ѿ ԊᴆȂ 

0̔DMAᴰ ҹ ῃ 

1̔DMAᴰ ҹ ῃ 

CHENҹ1 ᵝ  

1 SSEC DMAᴰ ῃ  

ᵝ ῃף Ώ̆ ҹ ̆ ῃף ΏȂ 

ῃ ҹ ῃ ̆ ᵝ ᴆ 0Ȃ 

ῃף Ҋ ᵝ 0Ȃ 

ῃף ῃ Ҋ ᵝΏ῀ ғᴪ ѿ ԊᴆȂ 

0̔DMAᴰ ҹ ῃ 

1̔DMAᴰ ҹ ῃ 

CHENҹ1 ᵝ  

0 SECM ῃ  

ᵝ ῃ Ҋ ᴆ 1 0  

0̔ ҹ ῃ 

1̔ ҹ ῃ 

CHENҹ1 ᵝ  
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13. ̂DBG̃ 

 ׃ .13.1

GD32W51x↓֟ ᶫԅ ̆ ⱳ Ȃ ֓ⱳ ARM CoreSight

ᴆ ‰ TAP└ Ȃ ⱳ ARM Cortex-M33

ῤ ҬȂ ұ ̂SW̃ ⱳ ̆Ӟ JTAG Ȃ ⱳ

Ҋ↓ ̔ 

Â Cortex-M33 Ύ̕ 

Â ARM v5 Ȃ 

ꜛ ᵞⱳ Ҋ ѿ֓ Ȃ ᵝ 1̆ ᴪ

ᵞⱳ Ҋ ᶫ ̆ ҹѿ֓ Ḡ ╠ ̆ ֓ T̔IMERȁWWDGTȁ 

FWDGTȁI2C  RTCȂ 

13.2. JTAG/SW ⱳ  

ΐ ץ ұ ̂SW̃ JTAG ⱳ Ȃ 

13.2.1. ℗  JTAG/ SW  

ᶏ JTAG ̆ ץ Ҋ↓ ᴆ JTAG׆↓ ℗ ⌠SW ̔ 

Â 50ҩ҉ץTCK TMS=1Ḥ ̕ 

Â 16ᵝTMS = 1110011110011110 (0xE79E LSB)Ḥ ̕ 

Â 50ҩ҉ץTCK TMS=1Ḥ Ȃ 

℗ SW ⌠JTAG ᴆ ↓̔ 

Â 50ҩ҉ץTCK TMS=1Ḥ ̕ 

Â 16ᵝTMS = 1110011100111100 (0xE73C LSB)Ḥ ̕ 

Â 50ҩ҉ץTCK TMS=1Ḥ Ȃ 

13.2.2. №  

JTAG ᶫԓҩ ̔JTAG ̂JTCK̃̆JTAG ̂JTMS̃̆

JTAG ῀ ̂JTDĨ̆ JTAG ₮ ̂JTDÕ̆JTAGβ ̂NJTRST,ᵞ

Ȃ̃ұ ̂SWD̃ ᶫңҩ ̔ ῀ ₮ ̂SWDIÕ

̂SWCLK̃ȂSW ңҩ ҍ JTAG ңҩ ̆SWDIOJTMS

̆SWCLKJTCK Ȃ 

ⱳ ̆JTDO Ӟ ᵬ ₮̂TRACESWOȂ̃ 

№ ̔ 

PA15 ̔ JTDI 

PA14 ̔ JTCK/SWCLK 
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PA13 ̔ JTMS/SWDIO 

PB4  ̔ NJTRST     

PB3  ̔ JTDO       

ᵝ ᶏ ԓҩ JTAG ̆ ץ Ҍᶏ NJTRST ’Ҋ ᶏ

JTAGⱳ ̆ PB4ץ ᵬ GPIOⱳ ̂NJTRSTᴆ Ȃ̃ ℗ ⌠SW

̆PA15/PB4/PB3ᵬҹ GPIOⱳ Ȃ JTAGSW ⱳ ᶏ ̆

ԓҩ ᵬҹ GPIOⱳ Ȃԓҩ ΐᵣ GPIO Ȃ 

13.2.3. JTAG  

Cortex-M33ῤ JTAG TAP (BSD) TAPұ Ȃ (BSD)JTAGIR

̂ פ ̃ 5ᵝ̆ Cortex-M33ῤ JTAGIR̂ פ ̃ 4ᵝȂ ץ

JTAG IRᵝ ῀ ̆ ᾢ ᵝ 5β BYPASS5̂פôb 11111̃ BSD JTAĞ

ᵝ 4β ‰ פ Cortext-M33 JTAGȂ ᵝ ̆ ⱴѿᵝ̆

ҹBSD JTAG BYPASSȂ 

BSD JTAG IDף 0x790007A3Ȃ 

13.2.4. ᵝ 

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

ᴆ̆ ԅNVIC̆ ̂FPB̆DWT̆ITM̃ȂNJTRSTᵝJTAG TAP└ Ȃ ̆ץ

ץ ᵝҊ ⱳ Ȃᶛ ̔ ᵝ Ả ̆ ᵝ Ả ᵝ̆

ᵝ ᴪ Ả Ȃ 

13.2.5. JEDEC-106 ID code 

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

0xE00FF000_0xE00FFFFFȂ 

13.3. Ḡ ⱳ  

13.3.1. ᵞⱳ  

DBG └ 0̂ DBG_CTL0̃ STB_HOLDᵝ 1 ғ ῀ ̆AHB

CK_IRC16M ᶫ̆ ץ Ҋ Ȃ ₮ ̆֟

ᵝȂ 

DBG └ 0̂ DBG_CTL0̃ DSLP_HOLDᵝ 1 ғ ῀ ̆AHB

CK_IRC16M ᶫ̆ ץ Ҋ Ȃ 

DBG └ 0̂ DBG_CTL0̃ SLP_HOLDᵝ 1 ғ ῀ ̆AHB

῏ ̆ ץ Ҋ Ȃ 
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13.3.2. TIMER, I2C, WWDGT, FWDGT  RTC  

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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13.4. DBG  

DEBUG ̔0xE0044000 

13.4.1. 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  

13.4.2. └ 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  

TRACE 

_MODE 

TRACE 

_IOEN 

Reserved 

STB_ 

HOLD 

DSLP_ 

HOLD 

SLP_ 

HOLD 

 rw rw  rw rw rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿ 

7:6 TRACE_MODE[1:0] №  

ᵝ ᴆ ᵝ ᵝ 

00: ԍ  

01: ԍ ғ ҹ 1 

10: ԍ ғ ҹ 2 
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11: ԍ ғ ҹ 4 

5 TRACE_IOEN № ᶏ  

ᵝ ᴆ ᵝ ᵝ 

0: №  

1: № ᶏ  

4:3 Ḡ  Ḡ ᵝṿ 

2 STB_HOLD Ḡ  

ᵝ ᴆ ᵝ ᵝ 

0:  

1: Ҋ, AHB CK_IRC16M ᶫ, ₮ ̆

֟ ᵝ 

1 DSLP_HOLD Ḡ  

ᵝ ᴆ ᵝ ᵝ 

0:  

1: Ҋ, AHB CK_IRC16M ᶫ 

0 SLP_HOLD Ḡ  

ᵝ ᴆ ᵝ ᵝ 

0:  

1: Ҋ, AHB  

13.4.3. └ 1̂ DBG_CTL1̃ 

Ẓ ̔0x08 

ᵝṿ̔ 0x0000 0000ֽ̆҉ ᵝ 

̂32ᵝ̃  

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

Ḡ  
I2C0_HO

LD 

CAN0_H

OLD 
Ḡ  

 rw rw  

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

Ḡ  
WWDGT_

HOLD 

FWDGT_

HOLD 

RTC_HO

LD 
Ḡ . 

TIMER5_

HOLD 

TIMER4_H

OLD 

TIMER3_

HOLD 

TIMER2_

HOLD 

TIMER1_

HOLD 

 rw rw rw    rw rw rw 

 

ᵝ/ᵝ     

31:23 Ḡ  Ḡ ᵝṿ 

21 I2C1_HOLD I2C1Ḡ  

ᵝ ᴆ ᵝ ᵝ 

0:  

1: ῤ Ả Ḡ I2C1 SMBUS Ҍ ̆ ԍ  



                                                                    GD32W51x Ύ 

331 
 

20 I2C0_HOLD I2C0Ḡ  

ᵝ ᴆ ᵝ ᵝ 

0:  

1: ῤ Ả Ḡ I2C0 SMBUS Ҍ ̆ ԍ  

19:13 Ḡ  Ḡ ᵝṿ 

12 WWDGT_HOLD WWDGḠ  

ᵝ ᴆ ᵝ ᵝ 

0:  

1: ῤ Ả Ḡ WWDGT ̆ ԍ  

11 FWDGT_HOLD FWDGTḠ  

ᵝ ᴆ ᵝ ᵝ 

0:  

1: ῤ Ả Ḡ FWDGT ̆ ԍ  

10 RTC_HOLD RTCḠ  

ᵝ ᴆ ᵝ ᵝ 

0:  

1: ῤ Ả Ḡ RTC Ҍ ̆ ԍ  

9:5 Ḡ  Ḡ ᵝṿ 

4 TIMER5_HOLD TIMER5Ḡ  

ᵝ ᴆ ᵝ ᵝ 

0:  

1: ῤ Ả Ḡ 5 Ҍ ̆ ԍ  

3 TIMER4_HOLD TIMER4Ḡ  

ᵝ ᴆ ᵝ ᵝ 

0:  

1: ῤ Ả Ḡ 4 Ҍ ̆ ԍ  

2 TIMER3_HOLD TIMER3Ḡ  

ᵝ ᴆ ᵝ ᵝ 

0:  

1: ῤ Ả Ḡ 3 Ҍ ̆ ԍ  

1 TIMER2_HOLD TIMER2 Ḡ  

ᵝ ᴆ ᵝ ᵝ 

0:  

1: ῤ Ả Ḡ 2 Ҍ ̆ ԍ  

0 TIMER1_HOLD TIMER1Ḡ  

ᵝ ᴆ ᵝ ᵝ 

0:  

1: ῤ Ả Ḡ 1 Ҍ ̆ ԍ  
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13.4.4. └ 2̂ DBG_CTL2̃ 

Ẓ ̔0x0C 

ᵝṿ̔ 0x0000 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 ᴆ ᵝ ᵝ 

0:  

1: ῤ Ả Ḡ 16 Ҍ ̆ ԍ  

23 TIMER15_HOLD TIMER15Ḡ  

ᵝ ᴆ ᵝ ᵝ 

0:  

1: ῤ Ả Ḡ 15 Ҍ ̆ ԍ  

22:1 Ḡ  Ḡ ᵝṿ 

0 TIMER0_HOLD TIMER0Ḡ  

ᵝ ᴆ ᵝ ᵝ 

0:  

1: ῤ Ả Ḡ 0 Ҍ ̆ ԍ  
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14. (ADC) 

 ׃ .14.1

MCU ҉ ԅ12ᵝ ̂ADC̃̆ ץ ԍ9ҩ 3

ҩῤ ҉ Ḥ Ȃ 12ҩADC ̆ ̆

ץ ᵞ ᵝ ᵝ Ḡ ҬȂ ҉ ᴆ

└ ץ ⁞ MCU ῏ Ȃ 

14.2. Һ  

Â ̔ 

-  12β № ҹ2.5MSPs̕ 

-  ̕ 

-  Ữ ̔ ᵝ ̂MSB̃ ᵞ ᵝ ̂LSB̃̕  

-  DMA Ȃ 

Â ῀ ̔ 

-  9ҩ ῀ ̕ 

-  1ҩῤ ᴰ ̂VSENSẼ̕  

-  1ҩῤ ῀ ̂VREFINT̃̕  

-  1ҩ ̂VBAT̃Ȃ 

Â ̔ 

-  ᴆ̕ 

-  ᴆ Ȃ 

Â ̔ 

-  ҩ ̆ ѿ ↓ ̕ 

-  ̆ ѿ ῀ ̕ 

-  ̆ ῀ ̕ 

-  Ȃ 

Â Ҭ ֟ ̔ 

-  ↓ ̕ 

-  Ԋᴆ̕ 

-  ₮ԊᴆȂ 

Â ṿ ⱳ ̔ Ȃ 

Â ̔ 

-  16β ̕ 

-  ̆  2x⌠256x̕׆

-  8β ᵝȂ 

Â ῀ ̔0 Ò VIN Ò VDDAȂ 
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14.3. ῤ Ḥ  

14-1. ADC ₮ԅADC Ȃ 14-1. ADCῤ ῀Ḥ 14-2. ADC

῀ ӈ ₮ԅADCῤ Ḥ ӈȂ 

14-1. ADCῪ ῇḪ  

ῤ Ḥ   

VSENSE ῤ ᴰ ₮ 

VREFINT ῤ ₮ 

14-2. ADCῇ ӎ 

  

VDDA ῀̆ ԍVDD 

VSSA ̆ ԍ VSS 

ADCx_IN[8:0] 9  

VBAT  

14.4. ⱳ  

14-1. ADC  

ADC_IN0

ADC_IN1· · ·

ADC_IN8

GPIO

VSENSE

VBAT

VDDA

VSSA

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
 

EOC

Ԋᴆ

Ҭ ֟
ADC Ҭ

OVSS[3:0] 

OVSR[2:0]

OVSE

TOVS

ŀ

VREFINT

RVOF

DMA

↓

ε16 bitsζ
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14.4.1. ADC  

CK_ADC └ ᶫ ̆ AHBȁAPB2 Ḡ ȂADC

ҹ35MHzȂADC ץ RCU └ Ҭ № Ȃ 

14.4.2. ADCONᶏ  

ADC_CTL1 Ҭ ADCONᵝ ADC ᶏ ῏Ȃ ᵝҹ0̆↕ADC Ḡ

ᵝ Ȃҹԅ ̆ ADCONᵝҹ0 ̆ADC ᴪ ῀ Ȃ 

14.4.3. ↓ 

ץ ѿҩ ↓̔ ↓Ȃ ↓ 16ҩ ̆ ҩ

ҹ ȂADC_RSQ0 Ҭ RL[3:0]ᵝ ԅ ҩ ↓ ↓ Ȃ

ADC_RSQ0~ADC_RSQ2 ԅ ↓ Ȃ 

14.4.4.  

 

Ҋ̆ADC_RSQ2 RSQ0[4:0]ᵝ ԅADC Ȃ ADCONᵝ

1 ̆ѿ ᴆ ̆ADC ᴪ ѿҩ Ȃ 

14-2.  

CH2 CH2 CH2 CH2 CH2

EOC  

̆ ԍADC_RDATA Ҭ̆EOC ᴪ 1Ȃ

EOCIEᵝ 1̆ ֟ ѿҩҬ Ȃ 

ᴆ ̔ 

1. ḠADC_CTL0 DISRCᵝ SMᵝץ ADC_CTL1 Ҭ CTNᵝҹ0̕ 

2. RSQ0̕ 

3. ADC_SAMPTx ̕ 

4. ̆ ץ ADC_CTL1 Ҭ 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 
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ADC_CTL1 Ҭ CTNᵝ 1̆ ᶏץ Ȃ Ҋ̆ADC

RSQ0[4:0] Ȃ ADCONᵝ 1̆ѿ ᴆ ֟ ̆ADC

ᴪ Ȃ Ḡ ADC_RDATA ҬȂ 

14-3.  

CH2 CH2 CH2 CH2 CH2 CH2

EOC

CH2

 

↓ ᴆ ̔ 

1. ADC_CTL1 Ҭ CTNᵝҹ1̕ 

2. RSQ0̕ 

3. ADC_SAMPTx ̕ 

4. ̆ ADC_CTL1 ETMRC ETSRCᵝ̕ 

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_SAMPTx ̕ 

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 ҬȂ ↓ ĔOCᵝ 1Ȃ EOCIEᵝ 1̆ ֟

Ҭ Ȃ ↓ ᵬ Ҋ ̆ADC_CTL1 DMAᵝ ҹ1Ȃ 

ADC_CTL1 CTNᵝӞ 1̆↕ ↓ ӊ ̆ ꜚ Ȃ 
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14-4. Їҙ  

CH2 CH1 CH5 CH7 CH11 CH16 CH2 CH1 · · ·

EOC

ѿҩ ↓ , RL=7

CH12 CH17

 

↓ ᴆ ̔ 

1. ADC_CTL0 SMᵝ ADC_CTL1 DMAᵝҹ 1̕ 

2. ADC_RSQx ADC_SAMPTx ̕ 

3. ̆ ADC_CTL1 Ҭ ETMRC ETSRCᵝ̕ 

4. ‰ DMA ̆ ԍᴰ ADC_RDATA ̕ 

5. SWRCSTᵝ̆ ↓֟ ѿҩ ̕ 

6. EOC ᵝ 1̕ 

7. Ώ 0 EOC ᵝȂ 

14-5. Ї ᶕ  

CH2 CH1 CH5 CH7 CH11 CH2 CH1
· · 

·

EOC

ѿҩ ↓ , RL=4

CH5 CH7 CH11 CH2

 

 

ADC_CTL0 DISRCᵝ 1 ̆ ↓ᶏ ᶏ Ȃ Ҋ̆

ץ ѿ nҩ ↓ (n Ҍ 8)̆ ↓ ADC_RSQ0~RSQ2

↓ ѿ №Ȃ ṿ n ADC_CTL0 DISCNUM[2:0]ᵝ ₮Ȃ

ᴆ ̆ADC ᴪ ADC_RSQ0~RSQ2 Ҭ

Ҋ nҩ ̆ ⌠ ↓Ҭ Ȃ ҩ ↓ ĔOC

ᵝ 1Ȃ EOCIEᵝ 1 ֟ ѿҩҬ Ȃ 

14-6.  

CH2 CH1 CH5 CH7 CH11 CH16 CH2 CH1 · · ·

EOC

ѿҩ ↓ , RL=7, DISNUM=2

SampleConvert

CH12 CH17 CH5

 

↓ ᴆ ̔ 

1. ADC_CTL0 DISRCᵝ ADC_CTL1 DMAᵝҹ 1̕ 

2. ADC_CTL0 DISNUM[2:0]ᵝ̕ 

3. ADC_RSQx ADC_SAMPTx ̕ 

4. ̆ ADC_CTL1 Ҭ ETMRCᵝ ETSRCᵝ̕ 
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5. ‰ DMA ̆ ԍᴰ ADC_RDATA Ҭ ̕ 

6. SWRCSTᵝ̆ ↓֟ ѿҩ ̕ 

7. ̆ 6̕ 

8. EOC ᵝ 1̕ 

9. Ώ 0 EOC ᵝȂ 

 

14.4.5. ṿ ⱳ  

ADC_CTL0 Ҭ RWDENᵝ 1 ̆ №≢ᶏ ↓ ⱳ Ȃ ⱳ

ԍ ṿȂ ADC ᵞԍᵞ ṿ ԍ ṿ

̆ADC_STAT WDE ᵝ 1Ȃ WDEIE ᵝ 1̆ ֟ Ҭ Ȃ

ADC_WDHT ADC_WDLT ᵞ ṿȂῤ ӊ╠ ̆

ṿҍADC_CTL1 Ҭ DALᵝ ῏ȂADC_CTL0 RWDEN  ̆

WDSC WDCHSEL[4:0]ᵝ ץ ѿ Ȃ 

14.4.6. Ữ  

ADC_CTL1 DALᵝ Ữ Ȃ 

ᵝ Ҭ̆12β ̆ Ҋ 14-7. 12ᵝ Ữ Ȃ 

14-7. 12ᵝ Ữ 

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

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

DAL=0

DAL=1  

14.4.7.  

ADC ᶏ ҩ CK_ADC ῀ ̆ ץ ADC_SAMPT0

ADC_SAMPT1 SPTn[2:0]ᵝ Ȃ ҩ ᶏץ Ҍ Ȃᶛ ̆

12ᵝ№ ’Ҋ̆ = +12.5ҩ CK_ADC Ȃ 

ᶛ ̔ 

CK_ADC = 35MHz̆ ҹ 1.5ҩ ̆ Ӈ ҹ ľ̔1.5+12.5Ŀҩ CK_ADC

̆ 0.4usȂ 

14.4.8.  

῀ ҉ ȁҊ ץ ↓ ȂADC_CTL1 ETMRC[1:0]
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ETMIC[1:0]ᵝ№≢ └ ↓ Ȃ 

↓ ADC_CTL1 ETSRC[3:0]ᵝ └  ̆ ETSRC[3:0] └ᵝ ץ

ѿҩԊᴆ ץ Ȃ 

14-3.  

ETMRC[1:0]  

00  

01 Ḥ ҉ ᶏ  

10 Ḥ Ҋ ᶏ  

11 Ḥ ᶏ  

14-4. 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 TIMER3_CH3 

1010 TIMER4_CH0 

1011 TIMER4_CH1 

1100 TIMER4_CH2 

1101 Ḡ  

1110 Ḡ  

1111 EXTI_11 Ḥ  

ץ ḱ ̆ғҌᴪ ҹḱ ᵬ ԊᴆȂ 

14.4.9. DMA  

DMA ̆ ץ ADC_CTL1 DMAβ ᶏ ̆ ԍ ↓ ҩ

ȂADC ↓ѿҩ ֟ ѿҩ DMA ̆DMA ⌠

ץ ADC_RDATA׆ ᴰ ⌠ Ȃ 

14.4.10. ₮  

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
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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_CTL1 ADCONᵝ 1̕ 

8. T(setup)̕ 

9. ᴆ ADC Ȃ 

14.4.11. ADCῤ  

ADC_CCTL TSVREN ᵝ 1̆ ᶏץ ᴰ (ADC_IN9) VREFINT

(ADC_IN10)Ȃ ᴰ ץ ᴆ Ȃᴰ ₮ ADC

Ȃ ᴰ ҹ ts_temp̂ΐᵣ ṿ datasheet ̃Ȃ

ᴰ Ҍ ̆ ᵝ TSVRENᵝ ץ ῒ ԍ Ȃ 

ᴰ ₮ ᴪ ̆ ԍ ֟ ̆

Ẓ ᴪ Ҍ ( 45°C) Ȃῤ ᴰ ԍ ̆ Ҍ

ԍ Ȃ ̆ ᶏ ѿҩ ᴰ ‰ ҩẒ

Ȃ 

ῤ (VREFINT) ᶫԅѿҩ ̂ ‰̃ ₮ ADC ȂVREFINTῤ

⌠ ADC_IN10 ῀ Ȃ 

ADC_CCTL Ҭ VBATENβ 1 ̆ ADC_IN11Ȃҹԅ

ḠVBAT Ҍ ԍVDDĂ ῤ  4Ȃץ

ᶏ ᴰ ̔ 

1. ᴰ ̂ADC_IN9̃ ↓ ҹ ts_temp̕ 

2. ᵝADC_CCTL Ҭ TSVRENβ̆ ᶏ ᴰ ̕ 

3. ᵝADC_CTL1 ADCONβ̆ ADC ̕ 

4. ᴰ ₮ Vtemperaturĕ Ҋ Ὲ ₮ ̔ 

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

V25̔ ᴰ 25ÁCҊ ̆ῖ ṿ datasheetȂ 

Avg_Slope̔ ҍ ᴰ ṿ ̆ῖ ṿ datasheetȂ 

14.4.12. ҉ ᴆ  

҉ ᴆ ᾝ ⁞ץ CPU Ȃ ҩ ̆ ҩ

̆ ₮ѿҩ 16ᵝ Ȃ 

ῒ ҊῈ ₮̆ῒҬ̆N M ṿ ץ ̆ ᾝ ץ

ADC_OVSAMPCTL Ҭ OVSENᵝ ᶏ ̆ ץ ᵞ ₮ ҹףᴇ̆
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№ ȂDout(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 

14-8. 20ᵝ⌠16β  

20ᵝ

19 15 11 7 3 0

15 11 7 3 0

ᵝ

ԓ῀
 

̔ ᵝ Ҭ 16ᵝ̆ Ӈ ᵝ ᴪ Ȃ 

14-9. 5ᵝ ᶛ ԅѿҩ׆ 20β ṿ 16β ṿ ᶛ

Ȃ 

14-9. 5β ᶛ 

2 A C D 620ᵝ

19 15 11 7 3 0

1 5 6 6

15 11 7 3 0

ԓ῀ ᵌṿץ

5ᵝӊ
 

14-5. Ҍ N M ₮ṿ̂ ṿ ̃ ₮ԅN M

̆∆ ṿҹ0xFFFȂ 
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14-5. Ҍ N M ₮ṿ̂ ṿ ̃ 

  

ᵝ 

OVSS= 

0000 

1ᵝ

ᵝ 

OVSS= 

0001 

2ᵝ

ᵝ

OVSS= 

0010 

3ᵝ

ᵝ 

OVSS= 

0011 

4ᵝ

ᵝ

OVSS= 

0100 

5ᵝ

ᵝ

OVSS= 

0101 

6ᵝ

ᵝ 

OVSS= 

0110 

7ᵝ ᵝ

OVSS= 

0111 

8ᵝ ᵝ

OVSS= 

1000 

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

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

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

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

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

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

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

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

‰ ̆ Ҍᴪ ̔ ҩ ↓ Ҭ

ׅ Ḡ Ȃ Nҩ ᴪ֟ ѿҩ ̆ѿҩ ᴇ ҹ̔ 

N x tADC = N x (tSMPL + tCONV)              ̂14-2̃ 

14.4.13. Ҭ  

ҊᴋѿҩԊᴆץ ֟ץ Ҭ ̔ 

Â ↓ ̕ 

Â Ԋᴆ̕ 

Â ₮ԊᴆȂ 
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14.5. ADC  

ADC ῃ ̔0x5001 2000 

ADC ῃ ̔0x4001 2000 

14.5.1.  (ADC_STAT) 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

(32ᵝ) Ȃ 

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

Ḡ  

 

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

Ḡ  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 ᵝṿȂ 

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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14.5.2. └ 0 (ADC_CTL0) 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

(32ᵝ) Ȃ 

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

Ḡ  ROVFIE Ḡ  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 Ḡ  WDEIE EOCIE WDCHSEL [4:0] 

rw  rw  rw rw  rw rw rw 

 

ᵝ/ᵝ    

31:27 Ḡ  Ḡ ᵝṿ 

26 ROVFIE ↓ ₮̂ROVF̃Ҭ ᶏ  

0̔ROVFҬ  

1̔ROVFҬ ᶏ  

25:24 Ḡ  Ḡ ᵝṿ 

23 RWDEN ↓ ᶏ  

0̔  

1̔ ᶏ  

22:16 Ḡ  Ḡ ᵝṿ 

15:13 DISNUM [2:0] Ҋ  

DISNUM[2:0]+1Ȃ 

12 Ḡ  Ḡ ᵝṿȂ 

11 DISRC  

0̔  

1̔ ᶏ  

10 Ḡ  Ḡ ᵝṿȂ 

9 WDSC Ҋ̆  

0̔  

1̔  

8 SM  

0̔  

1̔ ᶏ  

7 Ḡ  Ḡ ᵝṿȂ 

6 WDEIE WDEҬ ᶏ  

0̔Ҭ  
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1̔Ҭ ᶏ  

5 EOCIE EOCҬ ᶏ  

0̔Ҭ  

1̔Ҭ ᶏ  

4:0 WDCHSEL [4:0]  

00000̔ADC 0 

00001̔ADC 1 

00010̔ADC 2 

00011̔ADC 3 

00100̔ADC 4 

00101̔ADC 5 

00110̔ADC 6 

00111̔ADC 7 

01000̔ADC 8 

01001̔ADC 9 

01010̔ADC 10 

01011̔ADC 11 

ῒזṿḠ Ȃ 

̔ADC ῀ 9̆ 10 11№≢ῤ ⌠ ᴰ ȁ

VREFINT VBATȂ 

14.5.3. └ 1 (ADC_CTL1) 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

(32ᵝ) 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 

29:28 ETMRC[1:0]  

00̔  

01̔ ҉ ᶏ  

01̔ Ҋ ᶏ  
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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 

1001̔TIMER3 CH3 

1010̔TIMER4 CH0 

1011̔TIMER4 CH1 

1100̔TIMER4 CH2 

1101̔Ḡ  

1110̔Ḡ  

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  

0̔  

1̔ ᶏ  

0 ADCON ADCȂ ᵝ0׆ 1 ADCȂ 

0̔ ADC  
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1̔ᶏ ADC 

14.5.4. 0 (ADC_SAMPT0) 

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  SPT11[2:0] SPT10[2:0] 

 rw rw 

 

ᵝ/ᵝ    

31:6 Ḡ  Ḡ ᵝṿ 

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

2:0 SPT10[2:0]  

000̔ ҹ1.5  

001̔ ҹ14.5  

010̔ ҹ27.5  

011̔ ҹ55.5  

100̔ ҹ83.5  

101̔ ҹ111.5  

110̔ ҹ143.5  

111̔ ҹ479.5  

14.5.5. 1 (ADC_SAMPT1) 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

(32ᵝ) Ȃ 

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

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

 rw rw rw rw rw 

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

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

rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:30 Ḡ  Ḡ ᵝṿ 
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29:27 SPT9[2:0] SPT0[2:0]  

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

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

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

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

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

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

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

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

2:0 SPT0[2:0]  

000̔ ҹ1.5  

001̔ ҹ14.5  

010̔ ҹ27.5  

011̔ ҹ55.5  

100̔ ҹ83.5  

101̔ ҹ111.5  

110̔ ҹ143.5  

111̔ ҹ479.5  

14.5.6. ṿ  (ADC_WDHT) 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0FFF 

(32ᵝ) Ȃ 

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

Ḡ  

 

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

Ḡ  WDHT [11:0] 

 rw 

 

ᵝ/ᵝ    

31:12 Ḡ  Ḡ ᵝṿ 

11:0 WDHT [11:0] ṿ 

֓ᵝ ӈԅ ṿȂ 
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14.5.7. ᵞ ṿ  (ADC_WDLT) 

Ẓ ̔0x28 

ᵝṿ̔0x0000 0000 

(32ᵝ) Ȃ 

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

Ḡ  

 

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

Ḡ  WDLT [11:0] 

 rw 

 

ᵝ/ᵝ    

31:12 Ḡ  Ḡ ᵝṿ 

11:0 WDLT [11:0] ᵞ ṿ 

֓ᵝ ӈԅ ᵞ ṿȂ 

14.5.8. ↓ 0 (ADC_RSQ0) 

Ẓ ̔0x2C 

ᵝṿ̔0x0000 0000 

(32ᵝ) Ȃ 

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

Ḡ  RL [3:0] 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 

14.5.9. ↓ 1 (ADC_RSQ1) 

Ẓ ̔0x30 

ᵝṿ̔0x0000 0000 

(32ᵝ) Ȃ 

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

 

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

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]  

14.5.10. ↓ 2 (ADC_RSQ2) 

Ẓ ̔0x34 

ᵝṿ̔0x0000 0000 

(32ᵝ) Ȃ 

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

Ḡ  RSQ5[4:0] RSQ4[4:0] RSQ3[4:1] 

 rw rw rw 

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

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

rw rw rw rw 

 

ᵝ/ᵝ    

31:30 Ḡ  Ḡ ᵝṿ 

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

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

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

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

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

4:0 RSQ0[4:0] ̂0..11̃Ώ῀ ֓ᵝ nҩ  

14.5.11.  (ADC_RDATA) 

Ẓ ̔0x4C 

ᵝṿ̔0x0000 0000 

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

Ḡ  

 

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

RDATA [15:0] 

r 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 RDATA [15:0] ↓  

֓ᵝ ԅ ↓ ̆ Ȃ 

14.5.12. └ (ADC_OVSAMPCTL) 

Ẓ ̔0x80 

ᵝṿ̔0x0000 0000 

(32ᵝ) Ȃ 

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

Ḡ  

 

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

Ḡ  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 

ᵝ ᴆ Ȃ 

0000̔Ҍ ᵝ 

0001̔ 1β  

0010̔ 2β  

0011̔ 3β  

0100̔ 4β  

0101̔ 5β  

0110̔ 6β  

0111̔ 7β  
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1000̔ 8β  

ῒ 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 

14.5.13. └  (ADC_CCTL) 

Ẓ ̔0x304 

ᵝṿ̔0x0000 0000 

(32ᵝ) Ȃ 

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

Ḡ  TSVREN VBATEN Ḡ  ADCCK[2:0] 

 rw rw  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 TSVREN ADC 9̂ ᴰ ̃ 10̂ῤ ̃ᶏ  

0̔ 9 10  

1̔ 9 10ᶏ  
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22 VBATEN ADC 11̂1/4 ̃ᶏ  

0̔ 11  

1̔ 11ᶏ  

21:19 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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15. ̂WDGT̃ 

̂WDGT̃ ѿҩ ᴆ ̆ ᴆ Ȃ ҉

ңҩ ̆ ̂FWDGT̃ ̂WWDGT̃Ȃ

ᶏױ ̆ ᶫԅ ῃ ‰ └Ȃңҩ ‗

ᴆ Ȃ 

ῤ ṿ ⌠ Ṝ̆ᴪ ѿҩ ᵝȂ ᵬ

Ṝ Ảץ Ȃ 

15.1. ̂FWDGT̃ 

 ׃ .15.1.1

̂FWDGT̃ ̂IRC32K̃Ȃ ᶏҺ ̆C²5D¢ᶭ

Ḡ ᵬ ̆ ԍ ғ Ҍ Ȃ 

ῤ Ҋ ṿ ⌠0̆ ᴪ֟ ѿҩ ᵝȂᶏ

ΏḠ ⱳ ץ ᾧ ṿ Ȃ 

15.1.2. Һ  

Â 12ᵝ Ҋ ̕ 

Â ᶏ ̆ Ҋ ṿ ⌠0 ֟ ᵝ̕ 

Â ̆ Һ (ᶛ Ҋ) ׅ ᵬ  ̕

Â ᴆ └ᵝ̆ └ ҉ ꜚ ꜚ ̕ 

Â ץ Ҋ Ả ᵬ 

15.1.3. ⱳ  

ѿҩ8 № ѿҩ12ᵝ Ҋ ⁞ Ȃ 15-1. 

ҹ ⱳ Ȃ 
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15-1.  

 

IRC32K 
ᵝ

 №  

/4/8ŀ256 

12ᵝ Ҋ ⁞

 

 
└  

 

: PUD  

:RUD
 

 

└ ̂FWDGT_CTL̃ҬΏ0xCCCC ץ ̆ Ҋ

Ȃ ⌠0x000̆֟ ѿ ᵝȂ 

ᴋᵥ Ṝ FWDGT_CTLҬΏ0xAAAA ץ ̆ ṿ ԍ

̂FWDGT_RLD̃Ȃ ᴆ ץ ṿ ⌠0x000ӊ╠ ץ

֟ ᵝȂ 

Ҭ ԅñ ᴆ òⱳ ̆ Ӈ ҉ Ṝ ꜚ

Ȃҹԅ ᾧ ᵝ̆ ᴆ ⌠0x000ӊ╠ Ȃ 

№ ̂FWDGT_PSC̃ FWDGT_RLD ΏḠ ⱳ Ȃ Ώ ⌠ ֓

ӊ╠̆ Ώ0x5555⌠FWDGT_CTLҬȂΏῒזᴋᵥṿ⌠FWDGT_CTLҬ ᴪῬ ꜚ

֓ ΏḠ Ȃ FWDGT_PSC FWDGT_RLD F̆WDGT_STAT

ᵝ 1Ȃ 

DBGҬ └ 1̂DBG_CTL1̃Ҭ FWDGT_HOLDᵝ 0̆ ᶏCortexÊ-M33ῤ

Ả ̂ Ҋ̃ ᶭ ᵬȂ FWDGT_HOLDᵝ 1̆

ҊẢ ᵬȂ 

15-1. 32kHẑIRC32K̃ /  

№  PSC[2:0] ᵝ 
̂ms̃

RLD[11:0]=0x000 

̂ms̃

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 / 256 110 111 0.03125 32760.03125 

‰IRC40K ᶏץ ⱴ Ȃ 

̔ reloadᵬӊ ̆ ῀deepsleep / standby̆
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ᴆ ̆ reloadפ deepsleep / standbyפҬ ῀̂3ҩ̃҉ץIRC40K

Ȃ 

15.1.4. FWDGT  

FWDGT ῃ ̔0x5000 3000 

FWDGT ῃ ̔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 ᵝṿ 

11:0 RLD[11:0] ṿ̆ FWDGT_CTL Ώ῀0xAAAA

Ṝ̆ ҩṿᴪ ⌠ ҬȂ 

֓ᵝ ΏḠ ⱳ Ȃ Ώ ֓ᵝӊ╠ FWDGT_CTL ҬΏ0x5555Ȃ Ώ

ҩ Ҭ̆FWDGT_STAT RUDᵝ ׆1̆ Ҭ

ᴋᵥṿ Ȃ 

ᶏ ₃ҩ ṿ̆ ṿӊ╠ ⌠RUDᵝ 0Ȃ ԅ

ṿ ̆ ף ӊ╠Ҍ RUDṿ ̂ ῀

╠ RUDṿ ̃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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15.2. ̂WWDGT̃ 

 ׃ .15.2.1

̂WWDGT̃ ᴆ Ȃ

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

ṿ ⌠ ṿӊ╠̆ Ӟᴪ֟ ᵝȂ ᴆ

ῤ Ȃ ṿ ⌠0x40 ᴪ̆֟ ѿҩ ╠

̆ ᶏ Ҭ ᴪ֟ ╠ Ҭ Ȃ 

APB1 № Ȃ ԍ

Ȃ 

15.2.2. Һ  

Â 7ᵝ Ҋ ⁞ Ȃ 

Â ᶏ ̆ Ҋңץ ’ᴪ֟ ᵝ̔ 

͠ ⌠0x3F ֟ ᵝ̕ 

͠ ṿ ԍ ṿ ̆ ᴪ֟ ᵝȂ 

Â ╠ Ҭ ̂EWĨ̔ ̆Ҭ ᶏ ̆ ṿ ⌠0x40 ᴪ֟ Ҭ  ̕

Â ץ Ҋ Ả ᵬȂ 

15.2.3. ⱳ  

ᶏ ̂ WWDGT_CTL WDGTENᵝ 1̃̆ ṿ ⌠0x3F

Ṝ֟ ᵝ̂CNT[6]ᵝ 0̃Ȃ ṿ ⌠ ṿӊ╠̆

Ӟᴪ֟ ᵝȂ 

15-2.  

 

 β

Write WWDGT_CTL 

CNT>WIN 

CNT[6]=0 

 

 

 β

PCLK1/4096 №

/1/2/4/8

 

 

7ᵝ ⁞  CNT  

 WIN  

WDGTEN
 

 

҉ ᵝӊ ῏ Ȃ ᴆ ץ WWDGT_CTL WDGTENΏ1

Ȃ ̆ ⁞ ̆ ṿ

ԍ0x3F̆Ӟ CNT[6]ᵝ 1ȂCNT[5:0]‗ ԅң ӊ Ȃ

⁞ ‗ԍAPB1 № ̂WWDGT_CFG PSC[1:0]ᵝ̃Ȃ 

̂WWDGT_CFG Ҭ̃ WIN[6:0]ᵝ ṿȂ ṿ ԍ ṿ ғ̆
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ԍ0x3F Ṝ̆ Ҋ ץ ᾧ ᵝ̆ ↕ ῒז Ṝ ⱴ ᴪ ᵝȂ 

WWDGT_CFG EWIEᵝ 1 ᶏץ ╠ Ҭ ̂EWĨ̆ ṿ ⌠0x40

Ṝ Ҭ ֟ Ȃ ץ Ҭ Ⱶ ̂ISR̃ ҹ̂ᶛ Ḥ

̃̆ № ᴆ ץ ᴆ ᵝ Ṝ Ȃ ̆ ISRҬ ᴆ

ץ ᴆ Ȃ ’Ҋ̆ Ҍᴪ ᵝ

ᵖ ץ ԍῒז Ȃ 

WWDGT_STAT EWIFᵝΏ0 ץ EWIҬ Ȃ 

15-3.  

 

 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   ̂ms̃          ̂13-1̃ 

ῒҬ̔ 

tWWDGT̔  

tPCLK1̔ APB1ץmsҹ ᵝ  

tWWDGT ṿ ṿ 15-2. 45MHẑfPCLK1̃ / ṿɼ 

15-2. 45MHẑfPCLK1̃ / ṿ 

№  PSC[1:0] 
 

CNT[6:0] =0x40 

 

CNT[6:0]=0x7F 

1/1 00 91.02 ɛs 5.83 ms 

1/2 01 182.04 ɛs 11.65 ms 

1/4 10 364.09 ɛs 23.30 ms 

1/8 11 728.18 ɛs 46.60 ms 

MCU Ҭ WWDGT_HOLDᵝ 0̆ ᶏCortexÊ-M33ῤ Ả ᵬ̂

Ҋ̃̆ Ӟ ץ ᵬȂ WWDGT_HOLDᵝ 1 ̆

ҊẢ Ȃ 
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15.2.4. WWDGT  

WWDGT ῃ ̔0x5000 2C00 

WWDGT ῃ ̔0x4000 2C00 

└ ̂WWDGT_CTL̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 007F 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  WDGTEN CNT[6:0] 

 rs rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7 WDGTEN ̆ ᴆ ᵝ Ṝ 0̆Ώ0 Ȃ 

0̔῏ Ȃ 

1̔ Ȃ 

6:0 CNT[6:0] ṿȂ ṿ0׆x40 ⌠0x3F ̆֟ ᵝȂ

ṿ ԍ ṿ Ṝ̆Ώ ֟ץ ᵝȂ 

̂WWDGT_CFG̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 007F 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  EWIE PSC[1:0] WIN[6:0] 

 rs rw rw 

 

ᵝ/ᵝ    

31:10 Ḡ  Ḡ ᵝṿȂ 

9 EWIE ╠ Ҭ ᶏ Ȃ ᵝ 1̆ ṿ ⌠0x40 Ҭ Ȃ ᵝ ᴆ ᵝ

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

00̔PCLK1 / 4096 / 1 

01̔PCLK1 / 4096 / 2 

10̔PCLK1 / 4096 / 4 

11̔PCLK1 / 4096 / 8 

6:0 WIN[6:0] ṿ̆ ṿ ԍ ṿ ̆Ώ

̂WWDGT_CTL CNTᵝ̃ᴪ֟ ᵝȂ 

̂WWDGT_STAT̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  EWIF 

 rw 

 

ᵝ/ᵝ    

31:1 Ḡ  Ḡ ᵝṿȂ 

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

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

 ׃ .16.1

RTC ᶫԅѿҩ ̂ //̃ ̂ /№/ /֒ ̃ ⱳ Ȃ ֒ ԋ

└ ̆ BCDץ ȂRTC ץ פ ễȂRTC ץ

ᵬ Ҋ̆ ᴆ ȂRTC ᵞ ̆ ץ ⌠

Ȃ 

16.2. 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 

Â TrustZone ῃḠ  

-  RTC ῃ ῃḠ ̕ 

-  TZEN ᵝ ԍᶏ TrustZoneȂ TZEN = 1 ̆ᶏ TrustZoneȂ TZEN = 0

̆ TrustZonĕ ̆ RTC APB Ҍ ῃ ̕ 

-  0̆ 1̆ ≢№ץ ҹ ῃ ῃ ̕ 

-  ᷅῀ ῃ ῃ  

-  ҈ҩ Ҭ ᴍ ̆№≢ /Ώ ῃ ̆Ώ ῃ/

ῃ /Ώ ῃ Ȃ 
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16.3. ⱳ  

16.3.1.  

16-1. RTC  

‰

7ᵝ 

№

( 128)

15ᵝ

 №

( 256)

RTC_SS
RTC_TIME

RTC_DATE

ᴍ

RTC᷅῀

└

└

IRC32K

HXTAL/2~32

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 PC15/PA3/PA8̕ 

-  1Hẑ № ṿ̃̔ PC15/PA3/PA8̕ 

-  Ԋᴆ̂ ̃̔ PC15/PA3/PA8̕ 

-  ꜚ Ԋᴆ̂ ̃̔PC15/PA3/PA8Ȃ 

Â RTC ῀ⱳ ̔ 

-  Ԋᴆ ̂RTC_TS̃̔ PC15̕ 

-  ᷅῀Ԋᴆ 0̂ RTC_TAMP0̃̔ PC15̕ 

-  ᷅῀Ԋᴆ 1̂ RTC_TAMP1̃̔ PA2̕  

-  ῀RTC_REFIN̂50 60Hz̔̃PA2̕  

-  ῀RTC_REFIN(5060Hz)Ȃ 

ԍRTC_CTL [31]Ҭ OUT2ENβ̆ ץ PA3 PA8 ҉ ₮RTC_OUTȂ ₮

VBAT ҊҌ Ȃ ̆TAMPER 1ⱳ ԍPA2 ̆ ₮ VBAT

ҊҌ Ȃ 
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16.3.2. №  

RTC ᾝ ҈ҩ ̔LXTALȁIRC32KHXTAL2~31(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
                            (15-1) 

fck_spre=
fck_apre

FACTOR_S + 1
=

frtcclk

(FACTOR_A + 1)*(FACTOR_S + 1)
                 (15-2) 

ck_apreԍҹRTC_SS֒ ⁞ ᶫ ̆ ṿҹԋ └̆ ⌠ Ҋ

ѿ ̆ ⁞⌠0 ̆ ꜚⱴ FACTOR_SṿȂck_spreԍҹ

ᶫ ̆ ҩ ⱴѿ Ȃ 

16.3.3.  

APB RTC RTC_DATEȁRTC_TIME RTC_SS B̆PSHADᵝ‗

Ȃ ’ҊBPSHADҹ0 ĂPB Ȃ

ңҩRTC ̆ ṿᴪ ҹ ṿ̆ҍ RSYNFᵝӞᴪ

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

RSYNFᵝȂ BPSHAD=0 ’Ҋ ṿ̆ RSYNF 1

̂ 2ҩRTC ̃Ȃ 

̔ BPSHAD=0Ҋ̆ ̂RTC_SS R̆TC_TIME R̆TC_DATẼ APB

̂fapb̃ RTC ̂frtcclk̃ ҂ṐȂ 

ᵝ ᵝ Ȃ 

16.3.4. ᵝ  

RTC ⱳ ⅞№ҹ ҩᵝ ғ ѿҩᵝ ѿҩ ᵝȂ 

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

ғ ᵝ ṿҍ ṿ ̆ALRMxF̂x=0̃ ᵝ ᴪ ᵝȂ 

̔ (RTC_ALRMxTD MSKS=0) ҹ̆ Ḡ R̆TC_PSC

№ ̂FACTOR_S̃ ԍ ԍ 3Ȃ 

ѿҩᵝ ̆ ҩᵝ ҹ ҉ Ȃ ᵝ ̆ ALRMxEN

ᵝ ᵝ 3ҩ RTC ̆ALRMxFᵝ ᵝȂ 
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16.3.5. ꜚ  

RTCΐ ѿҩ16ᵝ ꜚ ⁞ ֟   

ⱳ WTEN 1 ᶏ ̆ ғ ץ ᵬ Ȃ 

ꜚ ⁞ ң └̔ 

1) RTC 2/4/8/16№ ̔ 

RTC ҹ LXTAL (32.768 KHz)̆↕ Ҭ 122us32sӊ ̆№

ᵞ 61usȂ  

2) ῤ ck_spre̔ 

ck_spre ҹ1Hz̆↕ Ҭ 1s ⌠36hӊ ̆№ ᵞ 1sȂ 

-  WTCS[2̔1] = 0b10̆ Ҭ 1s⌠18 h 

-  WTCS[2̔1] = 0b11̆ Ҭ 18h⌠36 h 

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  

16.3.6. RTC∆  

RTC ΏḠ  

’Ҋ̆PMU_CTL BKPWENᵝ 0Ȃ ΏRTCץ ╠ ᴆ ╠

BKPWENᵝȂ 

҉ ᵝ ̆ RTC ΏḠ ȂΏ῀ ֓ ѿ ֓Ḡ Ȃ 

Ҋ ̆ ץ ֓Ḡ ̔ 

1.Ώ ó0xCAô⌠RTC_WPK ̕ 

2.Ώ ó0x53ô⌠RTC_WPK Ȃ 

Ώѿҩ ṿ⌠RTC_WPKᴪᶏΏḠ Ῥ Ȃ 

ᴍ ᵝ ѿ̆֓RTC ΏḠ R̔TC_TIME R̆TC_DATE R̆TC_PSC R̆TC_COSC̆

RTC_HRFC R̆TC_SHIFTCTL R̆TC_ICSRҬ INITMᵝץ RTC_CTLҬ CS S̆1H Ă1H̆

REFENᵝȂ 

INITPRIPḠ INIT KEY ΏḠ Ȃ 

CALDPRIVḠ CAL KEYΏḠ Ȃ 

RTC_PPM_CTL ҬRTCPRIP INITPRIP ᵝ̆ ғ/ RTC_SPM_CTL

ҬDPROT INITSECPᵝ ֽ̔ RTCPRIP̆INITPRIP̆DPROTץ INITSECP

ӈ ῃ RTC_ WPK Ώ ĬNIT KEY Ȃ

RTC_PPM_CTL ҬRTCPRIP CALCPRIP ᵝ̆ ғ/ RTC_SPM_CTL
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ҬDPROT CALSECPᵝ ֽ̔ RTCPRIP̆CALCPRIP̆DPROTץ CALSECP

ӈ ῃ RTC_ WPK Ώ ̆ CAL KEYȂ 

∆  

Ҋץ ץ № ṿ̔ 

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 

4ҩRTC ̆ ׆ ῀ ṿ̆

Ȃ 

̔∆ ץ ̂BPSHAD=0̃̆ ᴆ ḠRSYNFᵝ 1Ȃ 

YCM ∆ ̆ ᴪ ᴆ ᴍṿȂ 

פ  

S1H̆A1H DSMᵝ ̆RTC ץ פ ễ ⱳ Ȃ 

S̆1H A1H ᶏ ⁞ ⱴ҉1 ȂS1H A1Hⱳ ץ ̆

ץ ᴆ DSMᵝ ҩ ᵬȂ S1H A1Hᵝ ̆⁞ ⱴ1 Ҋѿ ⌠

Ȃ 

ⱳ ᵬ  

ҹԅ ᾧ ᵝ ֒ ̆ ⱳ ᵬ Ҋ ̔ 

1. RTC_CTLALRMxEN̂x=0̃β ̆ ̕ 

2. Alarm ̂RTC_ALRMxTD/RTC_ALRMxSS̃̕  

3. RTC_CTLALRMxENᵝ̆ᶏ ⱳ Ȃ 

16.3.7.  

BPSHAD=0 ̆  

BPSHAD=0 ׆̆ ṿȂ ԍ └ ̆ ѿҩ

̔APB1 ԍ ԍRTC 7ṐȂ ᴋᵥ ’ҊAPB1

Ҍ ᵞԍRTC Ȃ 

APB1 ᵞԍ7ṐRTC ̆ Ҋץ ̔ 

1. ң ̕ 

2. ң ṿ ̆ Ӈ ҩṿ ̕ 

3. ң ṿҌ ̆ Ῥ ѿ ̕ 

4. ҈ ṿ ץ ҹ Ȃ 
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RSYNF 2ҩRTC ᵝѿ Ȃ ̆ ᴪ ҹ

Ȃ 

ҹԅ Ḡ 3ҩṿ̂RTC_SS̆RTC_TIMĔRTC_DATẼҹ ѿ ̆ ᴆ҉ ԅ Ҋѿ

└̔ 

1. RTC_SSRTC_TIMERTC_DATE̕ 

2. RTC_TIMERTC_DATE̕ 

3. RTC_DATERTC_TIMERTC_DATE Ȃ 

ѿҩ ῤ̂ ԍ2ҩRTCCLK̃ ̆ 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 ( ҹ2ҩRTC

)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 

16.3.8. 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  

-  RTC ễ ̂RTC_HRFC̃̕  

-  RTC ᵝ └ ̂RTC_SHIFTCTL̃̕  
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-  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 

16.3.9. RTC ᵝⱳ  

ѿҩ ғRTC1Hz ̂ck_sprẽ ѿҩ֒ Ẓ

̆RTC ᾝ ᶫѿҩ ᵬ ᵝ ⱳ ҩẒ Ȃ 

ԋץ └ ֒ ṿ̆RTC ṿ ⁞ Ȃ ⱴRTC_SHIFTCTL

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

ṿ⌠ № SSC[15 0̔] ғ ᵝA1Sᵝ̆ №≢ ╠Ҋѿ ⌠

Ȃ 

RTC_SS ṿ ‗ԍRTC_PSC FACTOR_S ṿȂFACTOR_S ̆

Ӟ Ȃ 

ҹ1Hz ̂ck_sprẽ FACTOR_A FACTOR_S῍ ֟ ̆ FACTOR_Sṿ

ᵞ FACTOR_Aṿ̆ ᵞ FACTOR_A ⱳ Ȃ 

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

ҹ 0ȂΏ RTC_SHIFTCTL ӊ ̆RTC_STAT SOPF ᵝ ᴪῬ ᵝȂ

ᵝ ᵬ ̆SOPFᵝ ᴆ 0Ȃ ᵝҌ SOPFᵝȂ REFEN=0 ̆ ᵝ

ᵬ ᵬȂ REFEN=1̆ ᴆ Ώ῀ RTC_SHIFTCTLȂ 

16.3.10. RTC  

RTC ѿ RTC Ȃҹԅᶏ ⱳ ̆ ѿҩ ԍ

LXTAL ̂50Hz 60Hz̃Ȃ 

ᶏ ⱳ ӊ (REFEN=1)̆ ѿҩ (1Hz) ҍ RTC_REFIN

Ȃ ’Ҋ̆ ңҩ Ȃᵖ ңҩ ԍLXTAL‰

Ṝ R̆TC ⱳ ᴪẒ 1Hz ѿ ᵝ ᶏ̆ Ҋѿҩ1Hz

Ȃ 

REFEN=1̆ ѿ ╠ ᴪ ѿҩ ̆ ԍҌ ̆

ӞҌ Ȃ ԍ ѿҩ ̆ᶏ 7ҩck_apre ̆

ԍ ᵬ ̆ᶏ 3ҩck_apre Ȃ 

ᶏ ѿ ̆ Ҭ ⌠ Ṝ̆ № ᴪ └

Ȃ ңҩ ̂ck_spre ̃ ̆ ҩ ᵬ 1Hz ᴋ

ᵥ Ȃᵖ ңҩ ̆ ҩ ᵬ ᴪ ꜚck_spre ᶏץ̆

ck_sprê1Hz̃ Ȃ 

ⱳ Ҭᵖ ̂ 3ҩck_apre ῤ
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̃̆ Ӟ LXTAL ꜚ Ȃ ҩ ̆ ⱳ

ᴪᾢ 7ҩck_apre ̆ 3ҩck_apre

ck_sprê1Hz̃ Ȃ 

̔ᶏ ⱳ ӊ╠ (REFEN=1)̆ ᴆ FACTOR_A ҹ 0x7F̆

FACTOR_Sҹ 0xFFȂ 

Ҋ ‰ ̆ ⱳ Ҍ Ȃ 

16.3.11. RTC ‰ 

RTC ң ‰ ̔ ‰ ‰Ȃң ‰ Ҍ ѿ ᶏ Ȃ 

ץ‰ № ₮ҹ ̆ ⱴ ⁞ ck_apre Ȃ 

COSD=0̆ ╠2xCOSŜCOSS̔0⌠31̃№ ῤ̆ № ⱴңҩck_apre ̆

ᴪ ╠ Ȃ  

COSD=1̆ ╠2xCOSŜCOSS̔0⌠31̃№ ῤ̆ № ⁞ ѿҩck_apre ̆

ᴪ Ȃ 

ֽ ∆ Ҋ ‰̆ ғ INITMᵝ ‰ⱳ Ȃ ҩ ‰

64№ Ȃ 64№ ῤ ╠2xCOSS№ ῤ Ȃ  

‰ № ҹ2PPM̆ ‰ № ҹ4PPMȂ 

 ̔ RTC ҹ LXTAL  HXTAL ̆ ץ ‰Ȃ FACTOR_A<6 ̆

‰ ᵬȂ  

ᶛ ̔ 

FACTOR_A FACTOR_S ҹ 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 ⱴ512̂ң№ ̆ №

ңҩck_apre ̃ ⁞ 256̂ң№ ̆ № ѿҩck_apre ̃ҩRTC

ȂӞ ‰ № ҹ+4.069PPM  -2.035PPMȂ Ӈ ҩ ‰

ҹ+10.5 -5.27 s̆ ‰ ҹ+5.45⌠-2.72№ Ȃ 

16.3.12. RTC ‰ 

RTC ‰ ѿ ԍ ‰RTC ̆ ‰ ῤ RTC ‖ҩ

‰Ȃ 

ѿ ‰ ԍ ѿ ‰ ῤ R̆TC ‖ҩ ⱴ ⁞ ԅѿ Ȃ

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

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

֓ ‰ ף≢№ 32/16/8Ȃ 
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ễ (RTC_HRFC) ԅ ‰ ῤ RTC ̆CMSK[8̔

0]ᵝ 0⌠511ҩRTC ̆ RTC ᵞ487.1PPMȂ 

ҹԅ RTC ץ FREQIᵝȂ FREQIᵝ ᵝ̆ ᴪ 512ҩ RTC

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

Ȃ 

ᶏ FREQI ᶏRTCץ ⱴ488.5ppmȂ 

ᶏ CMSK FREQĬ ҩ ץ -511⌠+512ҩRTC Ȃ

0.954ppm№ ’Ҋ̆ ҹ487.1-׆ppm⌠+488.5ppmȂ 

‰ⱳ ̆ ҊῈ ₮ ‰ ̔ 

fcal=frtcclk  Ĭ(1+
FREQIĬ512-CMSK

2
N
+CMSK-FREQIĬ512

)                 (15-3) 

̔ N=20/19 /18 (32/16/8 ) ‰ Ȃ 

FACTOR_A < 3 ‰̔ 

№ ṿ(FACTOR_A) ԍ3 ̆ ᶏ ‰ⱳ ̆ ᴆҌ FREQIᵝ

ҹ1Ȃ FACTOR_A<3̆FREQIᵝ ᴪ Ȃ 

FACTOR_A ԍ3 F̆ACTOR_Sṿ ԍ ṿȂẊ RTC 32.768KHz̆

FACTOR_S Ҋ ̔ 

FACTOR_A = 2̔FACTOR_S⁞ 2(8189) 

FACTOR_A = 1̔FACTOR_S⁞ 4(16379) 

FACTOR_A = 0̔FACTOR_S⁞ 8(32759) 

FACTOR_A ԍ3̆CMSKҹ0x100̆ ‰ Ὲ Ҋ̔ 

fcal=frtcclk  Ĭ(1+
256-CMSK

2
N
+CMSK-256

)                      (15-4) 

̔ N=20/19 /18 (32/16/8 ) ‰ Ȃ 

RTC ‰ 

ᶫ1Hz ‰ ₮ ԍ ꜛ ᴆ RTC Ȃ 

ῤ RTC ̆ 2ҩRTCCLK Ȃ 

ҹԅ ѿ ̆ ‰ ѿ Ȃ 

Â ‰ ҹ32 ( ) 

‰ 32 1Hz ‰ ₮ ‰ Ḡ ҩ 0.477ppm̂ 32

ῤ0.5ҩRTCCLK̃ӊῤȂ 

Â ‰ ҹ16 ̂ CWND16ᵝ̃ 

ᶏ ̆CMSK[0] ᴆ 0Ȃ 

‰ 16 1Hz ‰ ₮ ‰ Ḡ ҩ 0.954ppm̂ 16

ῤ0.5ҩRTCCLK̃ӊῤȂ 

Â ‰ ҹ8 ̂ CWND8ᵝ̃ 
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ᶏ ̆CMSK[1̔0] ᴆ 0Ȃ 

‰ 8 1Hz ‰ ₮ ‰ Ḡ ҩ 1.907ppm( 8 ῤ

0.5ҩRTCCLK)ӊῤȂ 

Ҭ ‰ 

INITFᵝ 0̆ Ҋ ̆ ᴆ ץ RTC_HRFC̔ 

1). SCPFᵝ 0̕ 

2). Ώѿҩ ṿ⌠RTC_HRFC ̕ 

3). 3ҩ ck_apre ӊ ̆ ‰ Ȃ 

16.3.13. ⱳ  

ⱳ RTC_TS ῀̆ TSENᵝ ᶏ Ȃ 

RTC_TS ⌠ Ԋᴆ ̆ᴪ ṿḠ Ҭ

̂RTC_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=1̆ᶏ ᷅῀

ⱳ ᷅῀Ԋᴆ Ӟᵬҹ Ԋᴆ ῀ Ȃ 

̔ ҹ └ ̆ Ԋᴆ ̆TSFᴪ 2ҩ ck_apre ᵝȂ 

16.3.14. ᷅῀  

RTC_TAMPx ᵬҹ᷅῀Ԋᴆץ ⱳ ῀ ̆ ң ᶫ ̔

ⱳ Ȃ 

RTC ᴍ ̂RTC_BKPx̃ 

RTC ᴍ ԍVDD ᴍ Ҭ̆ ᶏVDD ℗ ̆

VBAT ᶫȂ׆ ᵝ ᵬ Ҍᴪ ֓ 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 TAMPxNOERᵝ

1Ȃ RTC_TAMP Ҭ BKERASEᵝ 1̆ ץ ᴆ ᵝ ᴍ Ҭ Ȃ 
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᷅῀Ԋᴆ  

ᶏ TPTSᵝ̆ ᷅῀ ⱳ ᵬ ⱳ Ȃ ᵝ ҹ1̆ ⌠᷅῀Ԋᴆ

̆TSFӞ ᴪ ᵝ̆ ᶏ ԅ ⱳ Ȃ ⌠᷅῀Ԋᴆ ̆ TPTSᵝ ṿ

ᵥ̆TPxFᵝ ᵝȂ 

᷅῀Ԋᴆ ҹ  

FLTᵝҹ0x0 ̆᷅῀ ̆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  

FLTᵝ 0x0 ̆᷅ ῀ F̆LTᵝ‗

̂2̆4 8̃Ȃ 

DISPU 0( ṿ) ῤ̆ ҉ ᴪ ѿ ╠ ᾟ ᷅῀ ̆ ᷅῀

Ԋᴆ ῀ ҉ ᾛ Ȃ ᾟ ץ PRCHᵝ Ȃ

̆ ᾟ Ȃ 

Ҋ ӊ Ȃ (FREQ)̆ ᴆ

ⱳ ӊ ѿҩ Ȃ 

16.3.15. ‰ ₮ 

COENᵝ ҹ1̆PC15/PA3/PA8ᴪ ₮ ‰ Ȃ 

COSᵝ ҹ0̂ ṿ̃ ғ № ̂FACTOR_Ã ҹ0x7F ̆RTC_CALIB

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

Ҋ ꜚ̆ ᶏ RTC_CALIB ₮ ҉ Ȃ 

COSᵝ ҹ1 ̆RTC_CALIB Ὲ ҹ̔ 

                    frtc_calib=
frtcclk

FACTOR_A+1Ĭ(FACTOR_S+1)
                  (15-5) 

RTCCLKҹ32.768KHz̆ № ṿ̆ ӇRTC_CALIB ₮ 1HzȂ 

16.3.16. ₮ 

OS └ᵝ ҹ0x01 ̆RTC_ALARM ₮ⱳ Ȃ ҩⱳ ₮

RTC_STAT ALRMxFṿȂ 
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RTC_CTL Ҭ OPOLᵝ ץ ALRMxFᵝ ₮ Ṝ ̆ RTC_ALARM ₮

ҍ ᵝṿ Ȃ 

16.3.17. RTC ῃḠ  

ῃ ῃḠ Ҋ RTC ↕ 16-1. RTC Ὴ ∑Ȃ 

16-1. RTC ῃ ↕ 

 
 Ώ 

ῃ  ῃ  ῃ  ῃ  

RTCSECP = 0 
ᾛ ̂ ԅ

ᴍ ̃ 

ᾛ

RTC_SPM_CTL̆

RTC_PPM_CTL̆

RTC_NSMI_STAT

̆RTC_TIMĔ

RTC_DATĔ

RTC_SS̆

RTC_PSC,RTC_CO

SC  

ᾛ ̂ ԅ

ᴍ ̃ 
Ҍᾛ  

RTCSECP = 1 

RTC_SPM_CTL Ҭ INITSECP̆CALSECP̆TSDSECP̆

WUTSECP ĂLRM1SECP T̆AMPSECP ĂLRM0SECPᵝ ΐ̆ᵣ 16-2. RTC

ῊḦ Ȃ 

RCU_SPM_CTLҬ RTC ῃḠ ᵝ 16-2. RTC ῊḦ Ȃ 

16-2. RTC ῃḠ  

RTC_SPM_CTL 

  
ῃ ҊΏ ᵬ ῃ Ҋ ᵬ ῃ Ҋ ᵬ 

INITSECP=0 

ᾛ RTC_TIMEȁ

RTC_DATE  RTC_PSC

̕ 

RTC_ICSR Ҭ INITM

ᵝ̕ 

RTC_CTL Ҭ CR

ᵝ̕ 

RTC_SPM_CTL Ҭ

INITSECPᵝȂ 

ᾛ RTC_TIMEȁ

RTC_DATE  TC_PS

C ̕ 

RTC_ICSR Ҭ INI

TMᵝ̕ 

RTC_CTL Ҭ CR

ᵝ̕ 

RTC_SPM_CTL

Ҭ INITSECPᵝȂ 

ᾛ RTC_TIMEȁ 

RTC_DATE  TC_PS

C ̕ 

RTC_ICSR Ҭ IN

ITMᵝ̕ 

RTC_CTL Ҭ CR

ᵝ̕ 

RTC_SPM_CTL

Ҭ INITSECPᵝȂ 

CALSECP=0 

ᾛ RTC_SHIFTCT

Lȁ RTC_HRFC  RTC_

COSC ̕ 

RTC_CTL Ҭ A1H, 

S1H  REFENᵝ̕ 

RTC_SPM_CTL Ҭ

CALSECPᵝȂ. 

ᾛ RTC_SHIFTC

TLȁRTC_HRFC RT

C_COSC ̕ 

RTC_CTL Ҭ A1

H, S1H  REFEN

ᵝ̕ 

RTC_SPM_CTL

Ҭ CALSECPᵝȂ 

ᾛ RTC_SHIFTC

TL, RTC_HRFC  RT

C_COSC ̕ 

RTC_CTL Ҭ A1

H, S1H  REFEN

ᵝ̕ 

RTC_SPM_CTL

Ҭ CALSECPᵝȂ 
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RTC_SPM_CTL 

  
ῃ ҊΏ ᵬ ῃ Ҋ ᵬ ῃ Ҋ ᵬ 

ALRM0SECP=0 

ᾛ RTC_ALRM0TD, 

RTC_ALRM0SS ̕ 

RTC_CTL Ҭ ALRM

0EN, ALRM0IEᵝ̕ 

RTC_STATC Ҭ AL

RM0FCᵝ̕ 

RTC_STAT Ҭ ALR

M0Fᵝ̕ 

RTC_SMI_STAT Ҭ

ALRM0SMFᵝ̕ 

RTC_SPM_CTL Ҭ

ALRM0SECPᵝȂ 

ᾛ RTC_ALRM0T

D, RTC_ALRM0SS

̕ 

RTC_CTL Ҭ ALR

M0EN, ALRM0IEᵝ̕ 

RTC_STATC Ҭ

ALRM0FCᵝ̕ 

RTC_STAT Ҭ AL

RM0Fᵝ̕ 

RTC_SMI_STAT

Ҭ ALRM0SMFᵝȂ 

 

ALRM1SECP=0 

ᾛ RTC_ALRM1TD, 

RTC_ALRM1SS ̕ 

RTC_CTL Ҭ ALRM

1EN, ALRM1IEᵝ̕ 

RTC_STATC Ҭ AL

RM1FCᵝ̕ 

RTC_STAT Ҭ ALR

M1ᵝ̕ 

RTC_SMI_STAT Ҭ

ALRM1MSFᵝ̕ 

RTC_SPM_CTL Ҭ

ALRM1SECPᵝ 

ᾛ RTC_ALRM1T

D, RTC_ALRM1SS

̕ 

RTC_CTL Ҭ ALR

M1EN̆ALRM1IEᵝ̕ 

RTC_STATC Ҭ

ALRM1FCᵝ̕ 

RTC_STAT Ҭ AL

RM1ᵝ̕ 

RTC_SMI_STAT

Ҭ ALRM1MSFᵝȂ 

 

WUTSECP=0 

ᾛ RTC_WUT

̕ 

RTC_CTL ҬWTEN,

WTIE  WTCSᵝ̕ 

RTC_STATC ҬWT

FCᵝ̕ 

RTC_STAT ҬWTF

ᵝ̕ 

RTC_SMI_STAT Ҭ

WTSMFᵝ̕ 

RTC_SPM_CTL Ҭ

WUTSECPᵝȂ 

ᾛ RTC_WUT

̕ 

RTC_CTL ҬWT

EN, WTIE  WTC

ᵝ̕ 

RTC_STATC Ҭ

WTFCᵝ̕ 

RTC_STAT ҬW

TFᵝ̕ 

RTC_SMI_STAT

ҬWTSMFᵝȂ 

 

TSSECP=0 

ᾛ RTC_TTS, RTC_

DTS  RTC_SSTS

̕ 

RTC_CTL Ҭ TSEN, 

TSIE, TSEGᵝ̕ 

RTC_STATC Ҭ TSF

ᾛ TC_TTS, RTC

_DTS  RTC_SSTS

̕ 

RTC_CTL Ҭ TSE

N, TSIE, TSEGᵝ̕ 

RTC_STATC Ҭ
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RTC_SPM_CTL 

  
ῃ ҊΏ ᵬ ῃ Ҋ ᵬ ῃ Ҋ ᵬ 

Cᵝ̕RTC_STAT

Ҭ TSF,TSOVRFᵝ̕ 

RTC_SMI_STAT Ҭ

TSMF, TSOVRSMFᵝ̕ 

RTC_SPM_CTL Ҭ

TSSECPᵝȂ 

TSFCᵝ̕RTC_STAT

Ҭ TSF,TSOVRF

ᵝ̕ 

RTC_SMI_STAT

Ҭ TSMF, TSOVRSMF

ᵝȂ 

TAMPSECP=0 

ᾛ RTC_TAMP

̆ ԅ AOTᵝ̕

RTC_STATC Ҭ

TPxFCᵝ̕RTC_STAT

Ҭ TPxFᵝ̕

RTC_SMI_STAT Ҭ

TPxSMFᵝ̕

RTC_SPM_CTL Ҭ

TAMPSECPᵝȂ 

ᾛ RTC_TAMP

̆ ԅ AOTᵝ̕

RTC_STATC Ҭ

TPxFCᵝ, RTC_STAT

Ҭ TPxFᵝ̕

RTC_SMI_STAT

Ҭ TPxSMFᵝȂ 

 

’Ҋ̆ ᴍ ҉ ᵝ ̆ RTC ץץ ῃ ῃ Ώ̆ᵖ

RTC ῃḠ └ ̂RTC_SPM_CTL̃ ץ ῃ Ώ῀Ȃ 

ῃ ῃḠ ̆ ῃ ῃḠ ̆Ҍᴪ֟ ̕

ΏḠ ̆ Ҭ ᵝ Ώ ᵬ̕ Ḡ ̆ ᵬ ᵝ 0Ȃ

ῃ Ḡ Ҋ̆TZIAC(TrustZone └ )ᴪ֟ /Ҭ ̕

Ҭ ֓ᵝ Ḡ Ҋ̆̂ RTC_CTLҬ ᵝ ̆ ԅ ᴍ Ḡ ̃ Ҍᴪ

֟ /Ҭ Ȃ 

RTCḠ Ҍ ᵝ Ȃ ԅῒҬѿ ҹ ῃ̆ ӇRTC ᵝ

└ RCUҬӞ ῃ Ȃ 

16.3.18. RTC Ḡ  

Ḡ Ҋ RTC ↕ 16-3. RTC ∑Ȃ 

16-3. RTC ↕ 

 
 Ώ 

ῃ  ῃ  ῃ  ῃ  

RTCPRIP = 0 
ᾛ ̂ ԅ

ᴍ ̃ 

ᾛ

RTC_SPM_CTL, 

RTC_PPM_CTL, 

RTC_TIME, 

RTC_DATE, 

RTC_SS, 

RTC_PSC  

RTC_COSC  

ᾛ ̂ ԅ

ᴍ ̃ 
Ҍᾛ  
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RTCPRIP = 1 

RTC_PPM_CTL Ҭ INITPRIP, CALCPRIP, TSPRIP, 

WUTPRIP, ALR1PRV, TAMPPRIP or ALRM0PRIPᵝ̆ΐᵣ 16-4. RTC 

Ḧ Ȃ 

RCU_PPM_CTL Ҭ RTC Ḡ ᵝ 16-4. RTC Ḧ Ȃ 

16-4. RTC Ḡ  

RTC_PPM_CTL

ᵝ 
ҊΏ ᵬ Ҋ ᵬ Ҋ ᵬ 

INITPRIP =1 

ᾛ RTC_TIMEȁ

RTC_DATE RTC_PSC

̕ 

RTC_ICSR Ҭ INIT

Mᵝ̕ 

RTC_CTL Ҭ CR

ᵝ̕ 

RTC_PPM_CTL Ҭ

INITPRIPᵝȂ 

ᾛ RTC_TIMEȁ

RTC_DATE RTC_PSC

̕ 

RTC_ICSR Ҭ INIT

Mᵝ̕ 

RTC_CTL Ҭ CR

ᵝ̕ 

RTC_PPM_CTL Ҭ

INITPRIPᵝȂ 

ᾛ RTC_TIMEȁ

RTC_DATE RTC_PSC

̕ 

RTC_ICSR Ҭ INIT

Mᵝ̕ 

RTC_CTL Ҭ CR

ᵝ̕ 

RTC_PPM_CTL Ҭ

INITPRIPᵝȂ 

CALCPRIP =1 

ᾛ RTC_SHIFTCT

Lȁ RTC_HRFC  RTC

_COSC ̕ 

RTC_CTL Ҭ A1H,

S1H REFENᵝ̕ 

RTC_PPM_CTL Ҭ

CALCPRIPᵝȂ 

ᾛ RTC_SHIFTCT

Lȁ RTC_HRFC  RTC

_COSC ̕ 

RTC_CTL Ҭ A1H, 

S1H  REFENᵝ̕ 

RTC_PPM_CTL Ҭ

CALCPRIPᵝȂ 

ᾛ RTC_SHIFTCT

Lȁ RTC_HRFC  RTC

_COSC ̕ 

RTC_CTL Ҭ A1H, 

S1H  REFENᵝ̕ 

RTC_PPM_CTL Ҭ

CALCPRIPᵝȂ 

ALRM0PRIP =1 

ᾛ RTC_ALRM0T

D, RTC_ALRM0SS

̕ 

RTC_CTL Ҭ ALR

M0EN, ALRM0IEᵝ̕ 

RTC_STATC Ҭ A

LRM0FCᵝ̕ 

RTC_STAT Ҭ AL

RM0Fᵝ̕ 

RTC_SMI_STAT

Ҭ ALRM0SMFᵝ̕ 

RTC_PPM_CTL Ҭ

ALRM0PRIPᵝȂ 

ᾛ RTC_ALRM0T

D, RTC_ALRM0SS

̕ 

RTC_CTL Ҭ ALR

M0EN, ALRM0IEᵝ̕ 

RTC_STATC Ҭ A

LRM0FCᵝ̕ 

RTC_STAT Ҭ AL

RM0Fᵝ̕ 

RTC_SMI_STAT

Ҭ ALRM0SMFᵝȂ 

 

ALRM1PRIP =1 

ᾛ RTC_ALRM1T

D, RTC_ALRM1SS

̕ 

RTC_CTL Ҭ ALR

M1EN, ALRM1IEᵝ̕ 

RTC_STATC Ҭ A

ᾛ RTC_ALRM1T

D, RTC_ALRM1SS

̕ 

RTC_CTL Ҭ ALR

M1EN, ALRM1IEᵝ̕ 

RTC_STATC Ҭ A
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RTC_PPM_CTL

ᵝ 
ҊΏ ᵬ Ҋ ᵬ Ҋ ᵬ 

LRM1FCᵝ̕ 

RTC_STAT Ҭ AL

RM1ᵝ̕ 

RTC_SMI_STAT

Ҭ ALRM1MSFᵝ̕ 

RTC_PPM_CTL Ҭ

ALRM1PRIPᵝȂ 

LRM1FCᵝ̕ 

RTC_STAT Ҭ AL

RM1ᵝ̕ 

RTC_SMI_STAT

Ҭ ALRM1MSFᵝȂ 

WUTPRIP =1 

ᾛ RTC_WUT

̕ 

RTC_CTL ҬWTE

N,WTIE  WTCSᵝ̕ 

RTC_STATC ҬW

TFCᵝ̕ 

RTC_STAT ҬWT

Fᵝ̕ 

RTC_SMI_STAT

ҬWTSMFᵝ̕ 

RTC_NSMI_STAT

ҬWTNSMFᵝ̕ 

RTC_PPM_CTL Ҭ

WUTPRIPᵝȂ 

ᾛ RTC_WUT

̕ 

RTC_CTL ҬWTE

N,WTIE  WTCSᵝ̕ 

RTC_STATC ҬW

TFCᵝ̕ 

RTC_STAT ҬWT

Fᵝ̕ 

RTC_SMI_STAT

ҬWTSMFᵝ̕ 

RTC_NSMI_STAT

ҬWTNSMFᵝȂ 

 

TSPRIP =1 

ᾛ RTC_TTS, 

RTC_DTS 

RTC_SSTS ̕ 

RTC_CTL Ҭ TSE

N, TSIE, TSEGᵝ̕ 

RTC_STATC Ҭ T

SFCᵝ̕RTC_STAT

Ҭ TSF,TSOVRF

ᵝ̕ 

RTC_SMI_STAT

Ҭ TSMF, TSOVRSMF

ᵝ̕ 

RTC_PPM_CTL Ҭ

TSPRIPᵝȂ 

ᾛ RTC_TTS, 

RTC_DTS  

RTC_SSTS ̕ 

RTC_CTL Ҭ TSE

N, TSIE, TSEGᵝ̕ 

RTC_STATC Ҭ T

SFCᵝ̕RTC_STAT

Ҭ TSF,TSOVRF

ᵝ̕ 

RTC_SMI_STAT

Ҭ TSMF, TSOVRSMF

ᵝȂ 

 

 

TAMPPRIP =1 

ᾛ RTC_TAMP

̆ ԅ AOTᵝ̕

RTC_STATC Ҭ

TPxFCᵝ̕ 

RTC_STAT Ҭ

TPxFᵝ̕

RTC_SMI_STAT

ᾛ RTC_TAMP

̆ ԅ AOTᵝ̕

RTC_STATC Ҭ

TPxFCᵝ̕ 

RTC_STAT Ҭ

TPxFᵝ̕

RTC_SMI_STAT
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RTC_PPM_CTL

ᵝ 
ҊΏ ᵬ Ҋ ᵬ Ҋ ᵬ 

Ҭ TPxSMFᵝ̕

RTC_PPM_CTL Ҭ

TAMPPRIPᵝȂ 

Ҭ TPxSMFȂ. 

’Ҋ̆ ᴍ ҉ ᵝ ̆ RTC ץץ Ώ̆ᵖ

RTC Ḡ └ ̂RTC_PPM_CTL̃ ץ ῃ Ώ῀ȂRTCḠ Ҍ

ᵝ Ȃ 

Ḡ ̆ Ḡ ̆Ҍᴪ֟ Ȃ

ΏḠ ̆ Ҭ ᵝ Ώ ᵬ ̕ Ḡ ̆ ᵬ

ҹ0Ȃ 

16.3.19. RTC ᴍ Ḡ  

ᴍ ῃḠ RTC_SPM_CTLҬ BKPRWSECP [7̔0]

BKPWSECP [7̔0]β Ȃ BKPRWSECP [7̔0]BKPRWPRIPḠ Ă

BKPRWSECP [7̔0]̆BKPWSECP [7̔0]BKPWPRIPḠ BȂ ᴍ

ῃḠ 16-2. ᴓ ῊḦ Ȃ 

16-2. ᴍ ῃḠ  

/  Ὴ

Ḧ  A

RTC_BKPe
(1)

RTC_BKPm

(m=BKPWSECP)

RTC_BKPn

(n=BKPWSECP-1)RTC_BKP0

Ḧ  B Ḧ  C

 Ὴ

  Ὴ
/  Ὴ

RTC_BKPs

(s=BKPRWSECP)

RTC_BKPt

(t=BKPRWSECP-1)

 

̔̂ 1̃ eף ѿҩ ᴍ ṿȂ 

Trustzoneᶏ ̆ ῃ RTC_PPM_CTLҬ BKPWPRIP

BKPRWPRIPᵝ Ώ ᵬȂ Trustzonĕ ץ ῃ Ώ

RTC_SPM_CTLҬ BKPRWSECP [7̔0]BKPWSECP [7̔0]ṿȂ 



                                                                    GD32W51x Ύ 

380 
 

16.3.20. RTC  

16-5.  

 Ҋ ᵬ ₮  

  RTCҬ  

 
LXTAL

IRC32K ץ ᵬ 
RTC /᷅῀Ԋᴆ/ Ԋᴆ/  

 
LXTAL

IRC32K ץ ᵬ 
RTC /᷅῀Ԋᴆ/ Ԋᴆ/  

16.3.21. RTCҬ  

RTCҬ ⌠EXTI └ Ȃ RTC ԍ ῃ ̆ RTC_SMI_STAT

Ҭ ̆ RTC ԍ ῃ ̆ RTC_NSMI_STAT Ҭ

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 

16-6. RTC ῃҬ └ 

Ҭ  Ԋᴆ  └ᵝ Ҭ ᵝ ₮  
₮

 

0 ALRM0F 

ALRM0IE 

(ALRM0SEC

P=1  

RTCSECP=1
) 

ALRM0FCᵝΏ1 Y Y(*) 

1 ALRM1F 

ALRM1IE 

(ALRM1SEC

P=1  

RTCSECP=1

) 

ALRM1FCᵝΏ1 Y Y(*) 

 WTF 

WTIE(WUTS

ECP=1

RTCSECP=1

) 

WTFCᵝΏ1 Y Y(*)) 

 TSF 

TSIE(TSSEC

P=1

RTCSECP=1
) 

TSFCᵝΏ1 Y Y(*) 

᷅῀0 TPxF 
TPxIE(TAMP

SECP=1
TPxFCᵝΏ1 Y Y(*) 
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Ҭ  Ԋᴆ  └ᵝ Ҭ ᵝ ₮  
₮

 

RTCSECP=1
) 

̔̂*ֽ̃ RTC ҹLXTAL IRC32K ̆ ׆ץ Ȃ 

16-7. RTC ῃҬ └ 

Ҭ  Ԋᴆ  └ᵝ Ҭ ᵝ ₮  
₮

 

0 ALRM0F 

ALRM0IE 

(ALRM0SEC

P=0  

RTCSECP=0
) 

ALRM0FCᵝΏ1 Y Y(*) 

1 ALRM1F 

ALRM1IE 

(ALRM1SEC

P=0  

RTCSECP=0

) 

ALRM1FCᵝΏ1 Y Y(*) 

 WTF 

WTIE(WUTS

ECP=0

RTCSECP=0

) 

WTFCᵝΏ1 Y Y(*)) 

 TSF 

TSIE(TSSEC

P=0

RTCSECP=0
) 

TSFCᵝΏ1 Y Y(*) 

᷅῀x TPxF 

TPxIE(TAMP

SECP=0

RTCSECP=0
) 

TPxFCᵝΏ1 Y Y(*) 

̔̂*ֽ̃ RTC ҹLXTAL IRC32K ̆ ׆ץ Ȃ 
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16.4. RTC  

RTC ῃ ̔0x5000 2800 

RTC ῃ ̔0x4000 2800 

16.4.1.  (RTC_TIME) 

Ẓ ̔0x00 

ᵝṿ̔ BPSHAD = 0̆0x0000 0000 

BPSHAD = 1̆  

ΏḠ ֽ̆ ∆ ץ Ώ ᵬ 

ΏḠ ץ ῃ Ȃ 

(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 ᵝṿ 

22 PM AM/PM  

0̔AM 24 └ 

1̔PM 

21:20 HRT[1:0] ᵝṿ̆ץ BCD Ữ 

19:16 HRU[3:0] ҩᵝṿ̆ץ BCD Ữ 

15: Ḡ  Ḡ ᵝṿ 

14:12 MNT[2:0] № ᵝṿ̆ץ BCD Ữ 

11:8 MNU[3:0] № ҩᵝṿ̆ץ BCD Ữ 

7 Ḡ  Ḡ ᵝṿ 

6:4 SCT[2:0] ᵝṿ̆ץ BCD Ữ 

3:0 SCU[3:0] ҩᵝṿ̆ץ BCD Ữ 

16.4.2.  (RTC_DATE) 

Ẓ ̔0x04 

ᵝṿ̔ BPSHAD = 0̆0x0000 2101 

BPSHAD = 1̆  
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ΏḠ ֽ̆ ∆ ץ Ώ ᵬȂ 

ΏḠ ץ ῃ Ȃ 

ΏḠ ץ Ȃ 

(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 ᵝṿ 

23:20 YRT[3:0] ᴍ ᵝṿ̆ץ BCD Ữ 

19:16 YRU[3:0] ᴍҩᵝṿ̆ץ BCD Ữ 

15:13 DOW[2:0]  

0x0̔Ḡ  

0x1̔ ѿ 

é 

0x7̔  

12 MONT ᴍ ᵝṿ̆ץ BCD Ữ 

11:8 MONU[3:0] ᴍҩᵝṿ̆ץ BCD Ữ 

7:6 Ḡ  Ḡ ᵝṿ 

5:4 DAYT[1:0] ᵝṿ̆ץ BCD Ữ 

3:0 DAYU[3:0] ҩᵝṿ̆ץ BCD Ữ 

16.4.3. └  (RTC_CTL) 

Ẓ ̔0x08 

ᵝ̔  

ᴍ ᵝṿ̔0x0000 0000 

ΏḠ  

ץ ῃ Ḡ ̆ ѿᵝ№≢Ḡ ץ̆ ῃ Ȃ 

ץ ῃ Ḡ ̆ ѿᵝ№≢Ḡ ץ̆ Ȃ 

(32ᵝ) 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 
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TSIE WTIE ALRM1IE ALRM0IE TSEN WTEN 
ALRM1E

N 
ALRM0E

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

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

 

ᵝ/ᵝ    

31 OUT2EN RTC_OUT  

0̔RTC_OUT ₮⌠ PC15 

1̔RTC_OUT ₮⌠ PA3 PA8 

30:24 Ḡ  Ḡ ᵝṿ 

23 COEN ‰ ₮ᶏ  

0̔῏ ‰ ₮ 

1̔ᶏ ‰ ₮ 

22:21 OS[1:0] ₮  

ᵝ ₮ Ȃ 

0x0̔ RTC_ALARM ₮ 

0x1̔ 0 ₮ 

20 OPOL ₮  

ᵝ RTC_ALARM ₮Ȃ 

0̔ RTC_ALARM ₮ 

1̔ RTC_ALARM ₮ 

19 COS ‰ ₮  

ֽ COEN=1 ғ № ṿ Ȃ 

0̔ ‰ ₮ 512Hz 

1̔ ‰ ₮ 1Hz 

18 DSM פ ᵝ 

ᵝ ץ ᴆ ᶏ Ȃ פ Ȃ 

17 S1H ⁞ 1 ‏) ) 

╠ ’Ҋ̆ ╠ ⁞ ѿҩ Ȃ 

0̔  

1̔ Ҋѿҩ ̆ ⁞ ѿҩ  

16 A1H ⱴ 1 ( ) 

╠ ⱴѿҩ Ȃ 

0̔  

1̔ Ҋѿҩ ̆ ⱴѿҩ  

15 TSIE Ҭ ᶏ  

0̔ Ҭ  

1̔ Ҭ  

14 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  

0x0̔ RTC 16№  
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0x1̔ RTC 8№  

0x2̔ RTC 4№  

0x3̔ RTC 2№  

0x4̆0x5̔ ck_spre (  1Hz)  

0x6̆0x7̔ ck_spre (  1Hz)  ғ ṿ ⱴ 216 

16.4.4. ∆ └  (RTC_ICS) 

Ẓ ̔0x0C 

ᵝֽ̔INITM̆INITF RSYNFᵝ 0̆ῒזᵝ Ȃ 

ᴍ ᵝṿ̔0x0000 0007 

ΏḠ  

ץ ῃ Ḡ ̆ ѿᵝ№≢Ḡ ץ̆ ῃ Ȃ 

ץ ῃ Ḡ ̆ ѿᵝ№≢Ḡ ץ̆ Ȃ 

(32ᵝ) 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  

 
 
 
 
 
 

INITM INITF RSYNF YCM SOPF WTWF ALRM1WF 
ALRM0W

F 
 
 
 
 
 

rw r rc_w0 r r r r r 

 

ᵝ/ᵝ    

31:17 Ḡ  Ḡ ᵝṿ 

16 SCPF ‰  

RTC_HRFC ᴆΏ ᵬ̆ ᵝ ᴆ 1Ȃ ‰ ̆ ᵝ

ᴆ 0Ȃ 

15:8 Ḡ  Ḡ ᵝṿ 

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  



                                                                    GD32W51x Ύ 

387 
 

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 

0̔Ҍᾛ ḱ Alarm0  

1̔ᾛ ḱ Alarm0  

16.4.5. №  (RTC_PSC) 

  Ẓ ̔0x10 

ᵝ̔  

ᴍ ᵝṿ̔0x007F 00FF 

ΏḠ ֽ̆ ∆ ץ Ώ ᵬȂ 

ΏḠ ץ ῃ Ȃ 

(32ᵝ) 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 ᵝṿ 

22:16 FACTOR_A[6:0] №  

ck_apre  = RTCCLK /(FACTOR_A+1) 

15 Ḡ  Ḡ ᵝṿ 
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14:0 FACTOR_S[14:0] №  

ck_spre  = ck_apre /(FACTOR_S+1) 

16.4.6.  (RTC_WUT) 

Ẓ ̔0x14 

ᵝ̔  

ᴍ ᵝṿ̔0x0000 FFFF 

ΏḠ ץ ῃ 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 

WTRV[15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 WTRV[15:0] ꜚ ṿ 

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

ck_wut WTCS[2̔0] ᵝ . 

̔  WTCS[2̔0]=0b 011 WTRV=0x0000Ȃ 

ֽ WTWF=1 Ώ ᵬ 

16.4.7. ‰  (RTC_COSC) 

Ẓ ̔0x18 

ᵝ̔  

ᴍ ᵝṿ̔0x0000 0000  

ΏḠ ֽ̆ ∆ ץ Ώ ᵬȂ 

ΏḠ ץ ῃ 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  COSD Ḡ  COSS[4:0] 

        rw   rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿ 
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7 COSD ‰  

0̔ ⱴ  

1̔ ᵞ  

6;5 Ḡ  Ḡ ᵝṿ 

4:0 COSS[4:0] ‰ ᴠ 

 COSD=0̔ 

0x00̔+0 PPM 

0x01̔+4 PPM( ᵌṿ) 

0x02̔+8 PPM( ᵌṿ) 

.... 

0x1F̔+126 PPM( ᵌṿ) 

 COSD=1̔ 

0x00̔-0 PPM 

0x01̔-2 PPM( ᵌṿ) 

0x02̔-4 PPM( ᵌṿ) 

.... 

0x1F̔-63 PPM( ᵌṿ) 

16.4.8. 0  (RTC_ALRM0TD) 

Ẓ ̔0x1C 

ᵝ̔  

ᴍ ᵝṿ̔0x0000 0000 

ΏḠ ֽ̆ ∆ ץ Ώ ᵬȂ 

ΏḠ ץ ῃ Ȃ 

(32ᵝ) 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 
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27:24 DAYU[3:0] ҩᵝṿ ץ̆ BCD Ữ 

23 MSKH ᵝ ᵝ 

0̔Ҍ ᵝ  

1̔ ᵝ  

22 PM AM/PM  

0̔AM 24 └ 

1̔PM 

21:20 HRT[1:0] ᵝṿ̆ץ BCD Ữ 

19:16 HRU[3:0] ҩᵝṿ̆ץ BCD Ữ 

15 MSKM № ᵝ ᵝ 

0̔Ҍ № ᵝ  

1̔ № ᵝ  

14:12 MNT[2:0] № ᵝṿ̆ץ BCD Ữ 

11:8 MNU[3:0] № ҩᵝṿ̆ץ BCD Ữ 

7 MSKS ᵝ ᵝ 

0̔Ҍ ᵝ  

1̔ ᵝ  

6:4 SCT[2:0] ᵝṿ̆ץ BCD Ữ 

3:0 SCU[3:0] ҩᵝṿ̆ץ BCD Ữ 

16.4.9. 1  (RTC_ALRM1TD) 

Ẓ ̔0x20 

ᵝ̔  

ᴍ ᵝṿ̔0x0000 0000 

ΏḠ ֽ̆ ∆ ץ Ώ ᵬȂ 

ΏḠ ץ ῃ Ȃ 

(32ᵝ) 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  
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1̔ / ᵝ  

30 DOWS  

0̔ DAYU[3̔0] ף ҩᵝṿ 

1̔ DAYU[3̔0] ף ₃̆ DAYT[1̔0] ӈ 

29:28 DAYT[1:0] ᵝṿ̆ץ BCD Ữ 

27:24 DAYU[3:0] ҩᵝṿ ץ̆ BCD Ữ 

23 MSKH ᵝ ᵝ 

0̔Ҍ ᵝ  

1̔ ᵝ  

22 PM AM/PM  

0̔AM 24 └ 

1̔PM 

21:20 HRT[1:0] ᵝṿ̆ץ BCD Ữ 

19:16 HRU[3:0] ҩᵝṿ̆ץ BCD Ữ 

15 MSKM № ᵝ ᵝ 

0̔Ҍ № ᵝ  

1̔ № ᵝ  

14:12 MNT[2:0] № ᵝṿ̆ץ BCD Ữ 

11:8 MNU[3:0] № ҩᵝṿ̆ץ BCD Ữ 

7 MSKS ᵝ ᵝ 

0̔Ҍ ᵝ  

1̔ ᵝ  

6:4 SCT[2:0] ᵝṿ̆ץ BCD Ữ 

3:0 SCU[3:0] ҩᵝṿ̆ץ BCD Ữ 

16.4.10. ΏḠ  (RTC_WPK) 

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 

Ḡ  WPK[7:0] 

 w 
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ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿ 

7:0 WPK[7:0] ΏḠ ṿ 

16.4.11. ֒ (RTC_SS) 

Ẓ ̔0x28 

ᵝṿ̔ BPSHAD = 0̆0x0000 0000Ȃ 

BPSHAD = 1̆ 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 

SSC[15:0] 

r 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 SSC[15:0] ֒ ṿ 

ᵝṿ № ṿȂ № Ҋ Ὲ ₮̔ 

№ = (FACTOR_S - SSC)/(FACTOR_S + 1) 

16.4.12. ᵝ └  (RTC_SHIFTCTL) 

Ẓ ̔0x2C 

ᵝ̔  

ᴍ ᵝṿ̔0x0000 0000 

ΏḠ ֽ̆ SOPF=0̆ ΏȂ 

(32ᵝ) 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 
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30:15 Ḡ  Ḡ ᵝṿ 

14:0 SFS[14:0] ⁞ ԍѿ ѿ  

ᵝ ṿ ⱴ⌠ №  

ֽ SFS ̆ ԍ № ѿҩ ⁞ ̆ ץ ᴪ Ȃ 

( ) = SFS/(FACTOR_S + 1) 

A1S SFSѿ ᶏ ̆ ᴪ ╠ 

╠( ) = (1 - (SFS/(FACTOR_S + 1))) 

̔Ώ῀ ᴪ RSYNFᵝ 0Ȃ 

16.4.13.  (RTC_TTS) 

Ẓ ̔0x30 

ᴍ ᵝṿ̔0x0000 0000 

ᵝ̔  

TSF 1̆ ᵝ Ȃ 

TSFᵝӞᴪ Ȃ 

ΏḠ ץ ῃ Ȃ 

(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] 

 r r r 

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

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

 r r  r r 

 

ᵝ/ᵝ    

31:23 Ḡ  Ḡ ᵝṿ 

22 PM AM/PM  

0̔AM 24 └ 

1̔PM 

21:20 HRT[1:0] ᵝṿ̆ץ BCD Ữ 

19:16 HRU[3:0] ҩᵝṿ̆ץ BCD Ữ 

15 Ḡ  Ḡ ᵝṿ 

14:12 MNT[2:0] № ᵝṿ̆ץ BCD Ữ 

11:8 MNU[3:0] № ҩᵝṿ̆ץ BCD Ữ 

7 Ḡ  Ḡ ᵝṿ 

6:4 SCT[2:0] ᵝṿ̆ץ BCD Ữ 

3:0 SCU[3:0] ҩᵝṿ̆ץ BCD Ữ 
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16.4.14.  (RTC_DTS) 

Ẓ ̔0x34 

ᴍ ᵝṿ̔0x0000 0000 

ᵝ̔  

TSF 1̆ ᵝ Ȃ 

TSFᵝӞᴪ 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 

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

r r r  r r 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:13 DOW[2:0]  

12 MONT ᴍ ᵝṿ̆ץ BCD Ữ 

11:8 MONU[3:0] ᴍҩᵝṿ̆ץ BCD Ữ 

7 Ḡ  Ḡ ᵝṿ 

6:5 DAYT[1:0] ᵝṿ̆ץ BCD Ữ 

4:0 DAYU[3:0] ҩᵝṿ̆ץ BCD Ữ 

16.4.15. ֒  (RTC_SSTS) 

Ẓ ̔0x38 

ᴍ ᵝ̔0x0000 0000 

ᵝ̔  

TSF 1̆ ᵝ Ȃ 

TSFᵝӞᴪ Ȃ 

ΏḠ ץ ῃ 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 

SSC[15:0] 

r 
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ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 SSC[15:0] ֒ ṿ 

TSF 1 № ṿȂ 

16.4.16. ễ  (RTC_HRFC) 

Ẓ ̔0x3C 

ᴍ ᵝ̔0x0000 0000 

ᵝ̔  

ΏḠ Ȃ 

ΏḠ ץ ῃ 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 

FREQI CWND8 CWND16 Ḡ  CMSK[8:0] 

rw rw rw  rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15 FREQI RTC ⱴ 488.5ppm 

0̔  

1̔ 211ҩ ‖ ⱴѿҩ RTCCLK ‖ 

ᵝ ҍ CMSKᵝѿ ᶏ Ȃ ῀ 32.768KHz̆ 32s ‰

̆ ⱴ RTCCLK ‖ (512 * FREQI) - 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 ᵝṿ 

8:0 CMSK[8:0] ‰ RTCCLK ‖  

220ҩ RTCCLK ‖ӊῤ ‖  

ⱳ ץץ 0.9537 ppm № ᵞ  
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16.4.17. ᷅῀  (RTC_TAMP) 

Ẓ ̔0x40 

ᴍ ᵝ̔0x0000 0000 

ᵝ̔  

ΏḠ ץ ῃ Ȃ 

(32ᵝ) Ȃ 

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

BKERAS
E 

Ḡ  TP1NOER TP0NOER 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  

ᵝΏľ 1Ŀ ᵝ ᴍ Ȃ Ώ῀ 0 Ȃ ᵝ ҹ 0Ȃ 

30:21 Ḡ  Ḡ ᵝṿ 

20 TP1NOER Tamper 1 Ҍ ᴍ  

0̔Tamper 1Ԋᴆ ᴍ  

1̔Tamper 1ԊᴆҌ ᴍ  

19 TP0NOER Tamper 0 Ҍ ᴍ  

0̔Tamper 0Ԋᴆ ᴍ  

1̔Tamper 0ԊᴆҌ ᴍ  

18 AOT RTC_ALARM ₮  

0̔ ₮ 

1̔ ₮ 

17:16 Ḡ  Ḡ ᵝṿ 

15 DISPU RTC_TAMPx҉ ᵝ 

0̔ᶏ ῤ RTC_TAMPx ҉ ҉ ╠ ᾟ  

1̔ ᾟ ⱳ  

14:13 PRCH[1:0] RTC_TAMPx ᾟ  

ᵝ ‗ ԅ ╠ ᾟ   

0x0̔1ҩ RTC  

0x1̔2ҩ RTC  

0x2̔4ҩ RTC  

0x3̔8ҩ RTC  

12:11 FLT[1:0] RTC_TAMPx  

ᵝ‗ ԅ᷅῀Ԋᴆ Ҋ Ȃ 

0x0̔ ᷅῀Ԋᴆ̆ ᾟ ⱳ ꜚ Ȃ 
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0x1̔ ᷅῀ԊᴆȂ ⌠ 2ҩ ҹ ᷅῀Ԋᴆ 

0x2̔ ᷅῀ԊᴆȂ ⌠ 4ҩ ҹ ᷅῀Ԋᴆ 

0x3̔ ᷅῀ԊᴆȂ ⌠ 8ҩ ҹ ᷅῀Ԋᴆ 

10:8 FREQ[2:0] ᷅῀Ԋᴆ  

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

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

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

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

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

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

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

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

7 TPTS ᷅῀Ԋᴆ  

0̔  

1̔ ⌠᷅῀Ԋᴆ ̆ ᶏ TSEN=0̆TSFӞᴪ ᵝ 

6:5 Ḡ  Ḡ ᵝṿ 

4 TP1EG TAMP1 ῀ ᷅῀Ԋᴆ  

᷅῀ ԍ (FLT =0)̔ 

0̔҉ ѿҩ᷅῀ Ԋᴆ 

1̔Ҋ ѿҩ᷅῀ Ԋᴆ 

᷅῀ ԍ (FLT !=0)̔ 

0̔ᵞ ѿҩ᷅῀ Ԋᴆ 

1̔ ѿҩ᷅῀ Ԋᴆ 

3 TP1EN Tamper1 ᶏ ᵝ 

0̔ Tamper1 ⱳ  

1̔ Tamper1 ⱳ  

2 TPIE ᷅῀ Ҭ ᶏ  

0̔ ᷅῀Ҭ  

1̔ ᷅῀Ҭ  

1 TP0EG TAMP0 ῀ ᷅῀Ԋᴆ  

᷅῀ ԍ (FLT =0)̔ 

0̔҉ ѿҩ᷅῀ Ԋᴆ 

1̔Ҋ ѿҩ᷅῀ Ԋᴆ 

᷅῀ ԍ (FLT !=0)̔ 

0̔ᵞ ѿҩ᷅῀ Ԋᴆ 

1̔ ѿҩ᷅῀ Ԋᴆ 

0 TP0EN Tamper0 ᶏ ᵝ 

0̔ Tamper0 ⱳ  

1̔ Tamper0 ⱳ  

̔ ᷅῀ ӊ╠̆ ᵝ TPxENᵝȂ 
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16.4.18. 0֒  (RTC_ALRM0SS) 

Ẓ ̔ 0x44 

ᴍ ᵝ̔0x0000 0000 

ᵝ̔  

ΏḠ ֽ̆ ALRM0EN=0 INITM=1̆ ץ Ώ ᵬȂ 

ΏḠ ץ ῃ Ȃ 

(32ᵝ) 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 ᵝṿ 

27:24 MSKSSC[3:0] ֒ ᵝ └ᵝ 

0x0̔ ֒ Ȃ ῒז ᵝ Ṝ̆ ᴪ ѿ

⌠ ┴ 1Ȃ 

0x1̔SSC[0]ᵝ ԍ ̆ῒזᵝ Ȃ 

0x2̔SSC[1̔0]ᵝ ԍ ̆ῒזᵝ Ȃ 

0x3̔SSC[2̔0]ᵝ ԍ ̆ῒזᵝ Ȃ 

0x4̔SSC[3̔0]ᵝ ԍ ̆ῒזᵝ Ȃ 

0x5̔SSC[4̔0]ᵝ ԍ ̆ῒזᵝ Ȃ 

0x6̔SSC[5̔0]ᵝ ԍ ̆ῒזᵝ Ȃ 

0x7̔SSC[6̔0]ᵝ ԍ ̆ῒזᵝ Ȃ 

0x8̔SSC[7̔0]ᵝ ԍ ̆ῒזᵝ Ȃ 

0x9̔SSC[8̔0]ᵝ ԍ ̆ῒזᵝ Ȃ 

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 

̔ № 15ᵝ(RTC_SS Ҭ SSC[15])׆Ҍ Ȃ 

23:15 Ḡ  Ḡ ᵝṿ 

14:0 SSC[14:0] ֒ ṿ 

ṿҹ ֒ ṿ̆ ԍҍ № Ȃ 

ᵝ MSKSSCᵝ └Ȃ 
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16.4.19. 1֒  (RTC_ALRM1SS) 

Ẓ ̔0x48 

ᴍ ᵝ̔0x0000 0000 

ᵝ̔  

ΏḠ ֽ̆ ALRM1EN=0 INITM=1̆ ץ Ώ ᵬȂ 

ΏḠ ץ ῃ Ȃ 

ΏḠ ץ Ȃ 

(32ᵝ) 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 ᵝṿ 

27:24 MSKSSC[3:0] ֒ ᵝ └ᵝ 

0x0̔ ֒ Ȃ ῒז ᵝ Ṝ̆ ᴪ ѿ

⌠ ┴ 1Ȃ 

0x1̔SSC[0]ᵝ ԍ ̆ῒזᵝ Ȃ 

0x2̔SSC[1̔0] ᵝ ԍ ̆ῒזᵝ Ȃ 

0x3̔SSC[2̔0] ᵝ ԍ ̆ῒזᵝ Ȃ 

0x4̔SSC[3̔0] ᵝ ԍ ̆ῒזᵝ Ȃ 

0x5̔SSC[4̔0] ᵝ ԍ ̆ῒזᵝ Ȃ 

0x6̔SSC[5̔0] ᵝ ԍ ̆ῒזᵝ Ȃ 

0x7̔SSC[6̔0] ᵝ ԍ ̆ῒזᵝ Ȃ 

0x8̔SSC[7̔0] ᵝ ԍ ̆ῒזᵝ Ȃ 

0x9̔SSC[8̔0] ᵝ ԍ ̆ῒזᵝ Ȃ 

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 

̔ № 15ᵝ(RTC_SS Ҭ SSC[15])׆Ҍ Ȃ 

23:15 Ḡ   Ḡ ᵝṿ 

14:0 SSC[14:0] ֒ ṿ 

ṿҹ ֒ ṿ̆ ԍҍ № Ȃ 

ᵝ MSKSSCᵝ └Ȃ 
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16.4.20. Ḡ └  (RTC_PPM_CTL) 

Ẓ ̔0x50 

ᴍ ᵝ̔0x0000 0000 

ᵝ̔  

ΏḠ ֽ̆ ALRM1EN=0INITM=1̆ ץ Ώ ᵬȂ 

ΏḠ ץ ῃ Ȃ 

APB Ҋ Ώ ᵬȂ 

RTC_SPM_CTL ̆ ΏḠ ̆ ѿᵝ ΏḠ

̆ ῃ Ȃ 

(32β) Ȃ 

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

BKPWPR
IP 

BKPRWP
RIP 

Ḡ  

rw rw  

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

RTCPRIP INTPRIP 
CALCPRI

P 
TAMPPRI

P 
Ḡ  TSPRIP 

WUTPRI
P 

ALRM1P
RIP 

ALRM0P
RIP 

rw rw rw rw  rw rw rw rw 

 

ᵝ/ᵝ    

31 Ḡ   Ḡ ᵝṿ 

30 BKPWPRIP ᴍ B Ḡ  

0̔ APB Ҋ̆ ᴍ Bᾛ Ώ ᵬȂ 

1̔ APB Ҋ̆ ᴍ Bᾛ Ώ ᵬȂ 

29 BKPRWPRIP ᴍ A Ḡ  

0̔ APB Ҋ̆ ᴍ Aᾛ ᵬ Ώ

ᵬȂ 

1ֽ̔ APB Ҋ̆ ᴍ Aᾛ ᵬ Ώ ᵬȂ 

28:16 Ḡ   Ḡ ᵝṿ 

15 RTCPRIP RTC Ḡ  

0̔ APB ̆ RTC ᾛ Ώ ᵬ̆ᵖ ῒז

Ḡ ᵝḠ Ȃ 

1ֽ̔ APB Ҋ ̆ RTC ᾛ Ώ ᵬȂ 

14 INITPRIP ∆ Ḡ  

0̔ APB ̆RTC∆ ȁ №

ᾛ Ώ ᵬȂ 

1ֽ̔ APB Ҋ̆RTC∆ ȁ № ᾛ Ώ

ᵬȂ 

13 CALCPRIP ᵝ ̆ ̆ ‰ Ḡ  

0̔ APB ̆ ᵝ ̆ ̆ ‰ ᾛ

Ώ ᵬȂ 

1ֽ̔ APB Ҋ ̆ ᵝ ̆ ⱬ̆ ‰ ᾛ Ώ ᵬȂ 
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12 TAMPPRIP ᷅῀ Ḡ ̂Ҍ ᴍ ̃ 

0̔ APB ̆᷅῀ Ҭ ᾛ Ώ ᵬȂ 

1ֽ̔ APB Ҋ ̆᷅῀ Ҭ ᾛ Ώ ᵬȂ 

11:4  Ḡ   Ḡ ᵝṿ 

3 TSPRIP Ḡ  

0̔ APB ̆RTC Ҭ ᾛ Ώ ᵬȂ 

1ֽ̔ APB Ҋ ̆RTC Ҭ ᾛ Ώ ᵬȂ 

2 WUTPPRIP Ḡ  

0̔ APB ̆RTC Ҭ ᾛ Ώ

ᵬȂ 

1ֽ̔ APB Ҋ ̆RTC Ҭ ᾛ Ώ ᵬȂ 

1 ALRM1PRIP 1 Ḡ  

0̔ APB ̆RTC 1 Ҭ ᾛ Ώ ᵬȂ 

1ֽ̔ APB Ҋ ̆ RTC 1 Ҭ ᾛ Ώ ᵬȂ 

0 ALRM0PRIP 0 Ḡ  

0̔ APB ̆RTC 0 Ҭ ᾛ Ώ ᵬȂ 

1ֽ̔ APB Ҋ ̆ RTC 0 Ҭ ᾛ Ώ ᵬȂ 

16.4.21. ῃḠ └  (RTC_SPM_CTL) 

Ẓ ̔0x54 

ᴍ ᵝ̔0x0000 E00F 

ᵝ̔  

APB Ҋ Ώ ᵬȂ 

RTC_PPM_CTL ̆ ΏḠ ̆ ѿᵝ ΏḠ

̆ Ȃ 

(32β) Ȃ 

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

BKPWSECP[7:0] BKPRWSECP[7:0] 

rw rw 

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

RTCSEC
P 

INITSEC
P 

CALCSE
CP 

TAMPSE
CP 

Ḡ  TSSECP 
WUTSEC

P 
ALRM1S

ECP 
ALRM0S

ECP 

rw rw rw rw  rw rw rw rw 

 

ᵝ/ᵝ    

31:24 BKPWSECP[7:0] ΏḠ Ẓ  

TZEN = 1ֽ̔ APB ԍ ῃ ̆ Ώ῀׆ RTC_BKPt̂t = 

BKPRWSECP̆׆ 0⌠ 128̃⌠ RTC_BKPm̂m = BKPWSECP-1̆׆ 0⌠

128̆BKPWSECPůBKPRWSECP̃ ᴍ Ȃ ץץ ῃ ῃ

Ȃ Ḡױ BȂ 

TZEN = 0̔ ץ ῃ Ώ῀Ḡ BȂ APB ԍ ῃ

ῃ ̆ ץ Ώ῀RTC_BKPm̂m= BKPWSECP̆127̃⌠0׆Ҭ ᴍ
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Ȃ  Ḡ CȂ BKPWSECP = 0 BKPWSECPŮ

BKPRWSECP̔ ᴍ ΐ ῃ Ώ Ȃ ֓ Ҭ̆ ҹ

ԍBKPWSECP = BKPRWSECPȂ ԅBKPWPRIP̆↕ ҊΏ

῀BKPRWSECP [7̔0] BKPWSECP [7̔0]Ȃ 

23:16 BKPRWSECP[7:0] /ΏḠ Ẓ  

TZEN = 1ֽ̔ APB ԍ ῃ ̆ Ώ׆ RTC_BKP0⌠

RTC_BKPt̂t = BKPRWSECP-1̆׆ 0⌠ 128̃ ᴍ Ȃ Ḡ AȂ 

TZEN = 0̔ ץ ῃ Ώ῀Ḡ AȂ BKPRWSECP 

= 0̆↕ ᴍ Ҍΐ ῃ /Ώ Ȃ ԅBKPRWPRIP̆

↕ ҊΏ῀BKPRWSECP [7̔0]Ȃ 

15 RTCSECP RTCῃ Ḡ  

0ֽ̔ APB ῃḠ ̆ RTC ᾛ Ώ ᵬȂ 

1̔ APB ῃ ῃ ̆ RTC ᾛ Ώ ᵬ̆ᵖ ⌠ῒז

ῃḠ ᵝḠ Ȃ 

14 INITSECP ∆ Ḡ  

0ֽ̔ APB ῃḠ ̆ RTC∆ ȁ №

ᾛ Ώ ᵬȂ 

1̔ APB ῃ ῃ ̆RTC∆ ȁ № ᾛ

Ώ ᵬȂ 

13 CALSECP ᵝ ̆ פ ̆ ‰ Ḡ  

0ֽ̔ APB ῃḠ ̆ ᵝ ̆ פ ̆ ‰ ᾛ

Ώ ᵬȂ 

1̔ APB ῃ ῃ ̆ ᵝ ̆ פ ̆ ‰ ᾛ

Ώ ᵬȂ 

12 TAMPSECP ᷅῀Ḡ ̂Ҍ ̃ 

0ֽ̔ APB ῃḠ ̆᷅῀ Ҭ ᾛ Ώ ᵬȂ 

1̔ APB ῃ ῃ ̆᷅῀ Ҭ ᾛ Ώ ᵬȂ 

11:4 Ḡ   Ḡ ᵝṿ 

3 TSSECP Ḡ  

0ֽ̔ APB ῃḠ ̆RTC Ҭ ᾛ Ώ ᵬȂ 

1̔ APB ῃ ῃ ̆RTC Ҭ ᾛ Ώ ᵬȂ 

2 WUTSECP Ḡ  

0ֽ̔ APB ῃḠ ̆RTC Ҭ ᾛ Ώ

ᵬȂ 

1̔ APB ῃ ῃ R̆TC Ҭ ᾛ Ώ ᵬȂ 

1 ALRM1SECP 1Ḡ  

0ֽ̔ APB ῃḠ ̆RTC 1 Ҭ ᾛ Ώ ᵬȂ 

1̔ APB ῃ ῃ ̆RTC 1 Ҭ ᾛ Ώ ᵬȂ 

0 ALRM0SECP 0Ḡ  
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0ֽ̔ APB ῃḠ ̆RTC 0 Ҭ ᾛ Ώ ᵬȂ 

1̔ APB ῃ ῃ ̆RTC 0 Ҭ ᾛ Ώ ᵬȂ 

16.4.22. ̂RTC_STAT̃ 

Ẓ ̔0x58 

ᴍ ᵝ̔0x0000 0000 

ᵝ̔  

ῃ Ḡ ̆ ѿᵝ Ḡ ץ̆ ῃ Ȃ 

(32β) Ȃ 

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

Ḡ  TP1F TP0F 

 r r 

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

Ḡ  TSOVRF TSF WTF ALRM1F ALRM0F 

 r r r r r 

 

ᵝ/ᵝ    

31:18 Ḡ   Ḡ ᵝṿ 

17 TP1F RTC_TAMP1  

tamper1 ῀ ҉ ⌠᷅῀ ̆ ᴆ ῒ 1Ȃ 

16 TP0F RTC_TAMP0  

tamper0 ῀ ҉ ⌠᷅῀ ̆ ᴆ ῒ 1Ȃ 

15:5 Ḡ   Ḡ ᵝṿ 

4 TSOVRF ₮  

ӊ╠ ԅTSFᵝ̆↕ ⌠ Ԋᴆ ̆ ᵝ ᴆ 1Ȃ 

3 TSF  

⌠ Ԋᴆ ̆ ᴆ 1Ȃ 

2 WTF  

⁞ ⌠0 ᴆ 1Ȃ WTFῬ ҹ1ӊ╠̆ 1.5ҩRTC

ῤ Ȃ 

1 ALRM1F 1  

╠ / ҍ 1 ṿ / ̆ ᴆ ҹ1Ȃ 

0 ALRM0F 0  

╠ / ҍ 0 ṿ / ̆ ᴆ ҹ1Ȃ 

̔ w¢/ψ{¢!¢/Ҭ ᵝ ̆ нҩ!t. ῤ ᵝȂ 

16.4.23. ῃ Ҭ ̂RTC_NSMI_STAT̃ 

Ẓ ̔0x5C 
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ᴍ ᵝ̔0x0000 0000 

ᵝ̔  

ῃ Ḡ ̆ ѿᵝ Ḡ ץ̆ ῃ Ȃ 

(32β) Ȃ 

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

Ḡ  TP1NSMF TP0NSF 

 r r 

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

Ḡ  
TSOVRN

SMF 
TSNSMF WTNSMF 

ALRM1N
SMF 

ALRM0N
SMF 

 r r r r r 

 

ᵝ/ᵝ    

31:18 Ḡ   Ḡ ᵝṿ 

17 TP1NSMF RTC_TAMP1 ῃҬ  

tamper1 ῀ ҉ ⌠ ̆ ᴆ ῒ 1Ȃ 

16 TP0NSMF RTC_TAMP0 ῃҬ  

tamper0 ῀ ҉ ⌠ ̆ ᴆ ῒ 1Ȃ 

15:5 Ḡ   Ḡ ᵝṿ 

4 TSOVRNSMF ₮ ῃ  

ӊ╠ ԅTSFᵝ̆↕ ⌠ Ԋᴆ ̆ ᵝ ᴆ 1Ȃ 

3 TSNSMF  

⌠ Ԋᴆ ̆ ᴆ 1Ȃ 

2 WTNSMF ῃ  

⁞ ⌠0 ᴆ 1Ȃ WTFῬ ҹ1ӊ╠̆ 1.5ҩRTC

ῤ Ȃ 

1 ALRM1NSMF 1 ῃ  

╠ / ҍ 1 ṿ / ̆ ᴆ ҹ1Ȃ 

0 ALRM0NSMF 0 ῃ  

╠ / ҍ 0 ṿ / ̆ ᴆ ҹ1Ȃ 

16.4.24. ῃ Ҭ ̂RTC_SMI_STAT̃ 

Ẓ ̔0x60 

ᴍ ᵝ̔0x0000 0000 

ᵝ̔  

ῃ Ḡ ̆ ѿᵝ Ḡ ץ̆ ῃ Ȃ 

(32β) Ȃ 

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

Ḡ  TP1SMF TP0SMF 

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

Ḡ  TSOVRS
MF 

TSSMF WTSMF 
ALRM1S

MF 
ALRM0S

MF 

 r r r r r 

 

ᵝ/ᵝ    

31:18 Ḡ  Ḡ ᵝṿ 

17 TP1SMF RTC_TAMP1 ῃҬ  

tamper1 ῀ ҉ ⌠ ̆ ᴆ ῒ 1Ȃ 

16 TP0SMF RTC_TAMP0 ῃҬ  

tamper0 ῀ ҉ ⌠ ̆ ᴆ ῒ 1Ȃ 

15:5 Ḡ  Ḡ ᵝṿ 

4 TSOVRSMF ₮ ῃ  

ӊ╠ ԅTSFᵝ̆↕ ⌠ Ԋᴆ ̆ ᵝ ᴆ 1Ȃ 

3 TSSMF ῃ  

⌠ Ԋᴆ ̆ ᴆ 1Ȃ 

2 WTSMF ῃ  

⁞ ⌠0 ᴆ 1Ȃ WTFῬ ҹ1ӊ╠̆ 1.5ҩRTC

ῤ Ȃ 

1 ALRM1SMF 1 ῃ  

╠ / ҍ 1 ṿ / ̆ ᴆ ҹ1Ȃ 

0 ALRM0SMF 0 ῃ  

╠ / ҍ 0 ṿ / ̆ ᴆ ҹ1Ȃ 

16.4.25. ̂RTC_STATC̃ 

Ẓ ̔0x64 

ᴍ ᵝ̔0x0000 0000 

ᵝ̔  

ῃ Ḡ ̆ ѿᵝ Ḡ ץ̆ ῃ Ȃ 

(32β) Ȃ 

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

Ḡ  TP1FC TP0FC 

 r r 

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

Ḡ  TSOVRF
C 

TSFC WTFC 
ALRM1F

C 
ALRM0F

C 

 r r r r r 

 

ᵝ/ᵝ    

31:18 Ḡ  Ḡ ᵝṿ 

17 TP1FC TAMP1  
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ᵝΏ1 RTC_STAT Ҭ TP1FᵝȂ 

16 TP0FC TAMP0  

ᵝΏ1 RTC_STAT Ҭ TP0FᵝȂ 

15:5 Ḡ  Ḡ ᵝṿȂ 

4 TSOVRFC ₮ Ȃ 

ᵝΏ1 RTC_STAT Ҭ TSOVRFᵝȂ ֽ TSFᵝӊ

TSOVRFȂ ↕̆ TSFᵝӊ╠ Ԋᴆ̆↕

Ҍᴪ ⌠ ₮Ȃ 

3 TSFC Ȃ 

ᵝΏ῀1 RTC_STAT Ҭ TSFᵝȂ 

2 WTFC Ȃ 

ᵝΏ1 RTC_STAT Ҭ WTFᵝȂ 

1 ALRM1FC 1 Ȃ 

ᵝΏ῀1 RTC_STAT Ҭ ALRM1FᵝȂ 

0 ALRM0FC 0 Ȃ 

ᵝΏ῀1 RTC_STAT Ҭ ALRM1FᵝȂ 

16.4.26. ᴍ  (RTC_BKPx) (x=0..19) 

Ẓ ̔ 0x70 ⌠ 0xBC 

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 ԍ VBATᶫ ̆ ṿ Ҋᶭ

Ḡ Ȃ ᷅῀ ᵝ TPxF 1̆ ֓ ᴪ ᵝȂ 

  



                                                                    GD32W51x Ύ 

407 
 

17. ̂TIMER̃ 

17-1. ̂TIMERx̃№ҹΈ  

 0 1/2/3/4 15/16 5 

  L0 L4  

№  16β  16β  16β  16β  

 16β  
32β ̂TIMER1/2̃  

16β ̂TIEMR3/4̃ 
16β  16β  

 ҉̆ Ҋ̆Ҭ  ҉̆ Ҋ̆Ҭ  ҉ ҉ 

 ǻ ¦ ǻ ¦ 

/  

 
4 4 1 0 

ԑ  

 
ǻ ¦ ǻ ¦ 

Ҭ ῀ ǻ ¦ ǻ ¦ 

‖ ǻ ǻ ǻ ǻ 

֜  ǻ ǻ ¦ ¦ 

Һ-׆  ǻ ǻ ¦ ¦ 

ῤ  ǻ(1) ǻ(2) ¦ ¦ 

DMA ǻ ǻ ǻ ǻ(3) 

Debug  ǻ ǻ ǻ ǻ 

(1) TIMER0 ITI0: TIMER4_TRGO ITI1: TIEMR1_TRGO ITI2: TIMER2_TRGO ITI3: TIMER3_TRGO 

(2) 

TIMER1 ITI0: TIMER0_TRGO ITI1: 0 ITI2: TIMER2_TRGO ITI3: TIMER3_TRGO 

TIMER2 ITI0: TIMER0_TRGO ITI1: TIEMR1_TRGO ITI2: TIMER4_TRGO ITI3: TIMER3_TRGO 

TIMER3 ITI0: TIMER0_TRGO ITI1: TIEMR1_TRGO ITI2: TIMER2_TRGO ITI3: 0 

TIMER4 ITI0: TIMER1_TRGO ITI1: TIEMR2_TRGO ITI2: TIMER3_TRGO ITI3: 0 

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

 ׃ .17.1.1

̂TIMER0̃ ̆ ῀ ₮ Ȃ ֟ץ PWMḤ └

Ȃ ѿҩ16β Ȃ 

̆ ץ ̆ῒ Ԋᴆ ץ ꜚῒז Ȃ 

ԅѿҩ ῀ ̆ └Ȃ 

ӊ ԑ ̆p ױ ץ ѿ ѿҩ Ȃ 

17.1.2. 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 
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17.1.3.  

17-1. ᶫԅ ῤ Ȃ 

17-1.  

=10

0

0 0

῀
&

&
№

῀

№

TIMERx_CHxCV

/ Ҭ

Ҭ └

APB BUS

CK_TIMER

CH0_IN

CH1_IN

CH2_IN

CH3_IN

CI0

ITI0

ITI1

ITI2

ITI3

ETI

ꜚ

₮

ȁPWM ῒז
Ҋ ₮Ḥ ̆ ∆ ȁԑ

ȁ ᴆ ₮ȁ ῀ȁ

Ҭ ῀ȁ ₮ └

BRKEN

BRKIN

CKM 

clock monitor

CH0_O

CH0_ON

DMA └

TIMERx_TRGO

ŀŀ.

Interrupt

break

update

trig/ctrl

cap/com

CH1_O

CH1_ON

CH2_O

CH2_ON

CH3_O

PSC_CLK

№ DMA REQ/ACK

TIMERx_CH0

TIMERx_CH1

TIMERx_CH2

TIMERx_CH3

TIMERx_TG

TIMERx_UP

TIMERx_CMT

TIMER_CK

req en/direct req set 

 

17.1.4. ⱳ  

 

ץ ῤ CK_TIMER̆ SMĈTIMERx_SMCFG

ᵝ[2:0]̃ᵝ Ȃ 

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

SMC[2:0]=3ôb000̆ ꜚ № ῤ CK_TIMERȂ CEN

ᵝ̆CK_TIMER№ ̂ № ṿ TIMERx_PSC ̃֟ PSC_CLKȂ 

Ҋ̆ ꜚ № TIMER_CKԍ ԍRCU CK_TIMERȂ 

TIMERx_SMCFGSMC[2:0]ҹ0x1ȁ0x2ȁ0x30x7̆ № ῒז

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

0x4ȁ0x50x6̆ № ῤ CK_TIMER ꜚȂ 



                                                                    GD32W51x Ύ 

410 
 

17-2. ῤ № ҹ1 ̆  

 

 

CK_TIMER

CEN

PSC_CLK = TIMER_CK

CNT_REG

Reload Pulse

17 18 19 20 21 22

update event 
generate(UPG)

23 00 01 02 03 04 05 06 07

Update event (UPE)

 

Â SMC[2:0]=3ôb111̂ 0̃̆ ῀ ᵬҹ Ȃ 

№ ץ TIMERx_CH0/ TIMERx_CH1ҩ҉ Ҋ Ȃ

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

TIMERx_CIx Ḥ Ȃ 

№ Ӟ ץ ῤ Ḥ ITI0/1/2/3҉ Ȃ ץ

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

Â SMC1=1ôb1̂ 1̃̆ ῀ ETIᵬҹ Ȃ 

№ ץ ETI ҩ҉ Ҋ Ȃ ץ

TIMERx_SMCFGҬ SMC1βҹ1 Ȃ ѿ ETIḤ ᵬҹ ̆

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

Ȃ ETIḤ ҹ ̆ └ ҩETIḤ ҉ ֟ ѿ

ҩ ‖ ҹ № ᶫ Ȃ 

№  

№ ץ ̂TIMER_CK)1⌠65536ӊ ᴋ ṿ№ ̆№

PSC_CLKꜚ Ȃ№ № TIMERx_PSC└̆ ҩ └

‖ ̆ Ȃ № Ҋѿ Ԋᴆ⌠ Ȃ 



                                                                    GD32W51x Ύ 

411 
 

17-3. 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+1)҉ ֟ Ԋᴆ̆ ↕ ҉ ᴪ֟

ԊᴆȂ ҉ Ҭ T̆IMERx_CTL0Ҭ └ᵝDIR

0Ȃ 

TIMERx_SWEVGUPGβ 1 Ԋᴆ ̆ ṿᴪ 0̆ ֟

ԊᴆȂ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ( ̆ ꜚ ̆ № )

Ȃ 

17-4. ҉ ̆PSC=0/2 17-5. ҉ ̆ TIMERx_CAR

ṿ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99̆ Ҍ № Ҋ ҹȂ 
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17-4. ҉ ̆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

 

17-5. ҉ ̆ TIMERx_CAR ṿ 

 

 

TIMER_CK

CEN

PSC_CLK

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

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register
120 99

change CAR Vaule 

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

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register 120 99

change CAR Vaule 

120 99Auto-reload shadow register

...

Hardware set

Hardware set
Software clear

Hardware set

ARSE = 0 

ARSE = 1 
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Ҋ  

̆ Ҋ Ȃ ׆ ꜚⱴ ṿ̂ ӈ TIMERx_CAR

Ҭ̃ Ҋ ⌠0Ȃѿ ⌠0̆ ᴪ ׆ ꜚⱴ ṿ Ȃ

ԅ ̆ (TIMERx_CREP+1)Ҋ ֟ Ԋᴆ̆ ↕ Ҋ ᴪ֟

ԊᴆȂ Ҋ Ҭ T̆IMERx_CTL0Ҭ └ᵝDIR 1Ȃ 

TIMERx_SWEVGUPGβ 1 Ԋᴆ ̆ ṿᴪ ∆ ҹ ꜚⱴ

ṿ̆ ֟ ԊᴆȂ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ( ̆ ꜚ ̆ № )

Ȃ 

17-6. Ҋ ̆PSC=0/2 17-7. Ҋ ̆ TIMERx_CAR

ṿ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99̆ Ҍ Ҋ ҹȂ 

17-6. 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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17-7. 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_SWEVGUPGβ 1 ∆ץ ṿҹ0̆ ֟ ѿҩ Ԋᴆ̆

Ҭ Ҋ ҉ Ҋ Ȃ 

҉ Ҋ ̆TIMERx_INTFҬ UPIFβ ᴪ 1Ȃᵖ CHxIFᵝ 1ҍ

TIMERx_CTL0ҬCAMṿ ῏Ȃΐᵣ 17-8. Ҭ Ȃ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ( ̆ ꜚ ̆ № )

Ȃ 

17-8. Ҭ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99̆

TIMERx_PSC=0x0̆ Ȃ 
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17-8. 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 N̆ҹTIMERx_CREP

CREPȂ ҉ Ҋ ⁞̂ ҉ ҬҌ Ҋ Ԋ

ᴆ̕ Ҋ ҬҌ ҉ Ԋᴆ Ȃ̃ 

TIMERx_SWEVGUPGβ 1 ץ TIMERx_CREPҬCREPṿ ֟

ѿҩ ԊᴆȂ 

Ώ῀ CREPṿ Ҋѿ Ԋᴆ⌠ Ȃ CREPṿҹ ̆ ғ Ҭ

Ҋ ̆ Ԋᴆ ҉ Ҋ ‗ԍΏ῀ CREPṿᵥ Ȃ Ώ῀

⌠CREP ᴆ Ԋᴆ̂UPGβ 1̃̆↕ Ҋ ֟ ԊᴆȂ

Ώ῀ ⌠CREP Ҋѿҩ Ԋᴆ ҉ ̆ ҉ ֟ ԊᴆȂ 
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17-9. 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

 

17-10. ҉ 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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17-11. 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 

17-12. ῀  

CI0
D

№̂CH0VAL̃№

TIMER_CK

Q D Q D Q

CI1FE0 

ITS 

CH0MS

CH0IF

CH0IE
CH0_CC_I

TIMERx_CC_INT

ῒז Ҭ  

CH0CAPPSC

&

ԍ
CH0P&CH0NP

CI0FE0

҉ /Ҋ

ITI0

ITI3

ITI1

ITI2

CI0FED

҉ &Ҋ

IS0 

CI0FED

 

῀Ḥ CIxң ̆ѿ TIMERx_CHxḤ ̆ ѿ TIMERx_CH0̆
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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 ғTIMERx_CHxCVҌ Ῥ ΏȂ 

̔Ҭ ᶏ ̂TIMERx_DMAINTENҬCHxIECHxDEÑ̔  

ᶏ Ҭ ̆ ץ Ҭ DMA Ȃ 

ԓ ̔ ᶏ ̂TIMERx_CHCTL2ҬCHxEÑȂ 

̔ ῀Ḥ ̆TIMERx_CHxCV ╠ ṿ̆CHxIFᵝ 1Ȃ

CHxIFᵝ ҹ1̆ ↕CHxOFβ 1Ȃ TIMERx_DMAINTENҬCHxIE

CHxDEN ̆∞ Ҭ DMA ₮Ȃ 

֟ ̔ ᴆ CHxGβ̆ ᴪ ֟ Ҭ DMA Ȃ 

῀ ⱳ Ӟ TIMERx_CHx҉Ḥ ‖ Ȃᶛ ̆ѿҩPWM

⌠CI0Ȃ TIMERx_CHCTL0ҬCH0MSҹ2ôb01̆ 0 Ḥ ҹCI0̆

҉ Ȃ TIMERx_CHCTL0ҬCH1MSҹ2ôb10̆ 1 Ḥ

ҹCI0̆ Ҋ Ȃ ҹ ᵝ ̆ 0 ҉ ᵝȂ

TIMERX_CH0CV PWM ṿ̆TIMERx_CH1CV PWM ṿȂ 

Â ₮ ⱳ  

17-13. ₮ ̂ ԑ ₮ ̆x=0,1,2̃ 

₮

CHxCV

Counter

₮
₮ └

CHxCOMCTL

CNT>CHxCV

CNT=CHxCV

CNT<CHxCV

₮ԑ Ḡ

└

Dead-Time

₮ᶏ

CHxP,CHxNP

CHxE,CHxNE

OxCPRE 

CHx_O

CHx_ON
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17-14. ₮  

₮

CH3CV

Counter

₮
₮ └

CH3COMCTL

₮ᶏ

CH3P

CH3E

O3CPRE 

CH3_O

CNT>CH3CV

CNT=CH3CV

CNT<CH3CV

 

17-13. ₮ ̂ ԑ ₮ ̆x=0,1,2̃ 17-14. ₮

№≢ ₮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 ₮ ̆CH0_OCH0_ONΐᵣ ₮ ’ ҍTIMERx_CCHP

Ҭ ῏ᵝ̂ROSȁIOSȁPOEDTCFGβ ̃ ῏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 ̕ 

Â CHxENᶏ ₮Ȃ 

҈ ̔ CHxIE/CxCDEᵝ Ҭ /DMA ᶏ Ȃ 

̔ TIMERx_CARTIMERx_CHxCV ₮ ̔ 

        TIMERx_CHxCVץ ᵰ Ȃ 
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ԓ ̔ CENβᶏ Ȃ 

17-15. ҈ ₮ ԅ҈ ₮ ̔ / /ᵞ C̆AR=0x63̆

CHxVAL=0x3Ȃ 

17-15. ҈ ₮  

 

 

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 CHxCOMCTLҹ3ôb110̆PWM 1

CHxCOMCTLҹ3ôb111̆̃ TIMERx_CAR TIMERx_CHxCVṿ̆ ₮

PWM Ȃ 

̆ ҹң№ץ PWM E̔APWM( PWM)CAPWM(Ҭ PWM)Ȃ 

EAPWM TIMERx_CARṿ‗ ̆ TIMERx_CHxCVṿ‗ Ȃ

17-16. EAPWM ԅCAPWM ₮ Ҭ Ȃ 

CAPWM ̂2*TIMERx_CARṿ ‗̃ ̆ ̂2*TIMERx_CHxCVṿ̃

‗ Ȃ 17-17. CAPWM ԅCAPWM ₮ Ҭ Ȃ 

҉ Ҭ̆ PWM 0Ҋ̂CHxCOMCTL=3ôb110̆̃ TIMERx_CHxCV

ṿ ԍTIMERx_CAR ṿ ̆ ₮ѿ ҹ ̕PWM 1Ҋ

̂CHxCOMCTL=3ôb111̆̃ TIMERx_CHxCVṿ ԍTIMERx_CAR ṿ̆

₮ѿ ҹ Ȃ 
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17-16. EAPWM  

0

CHxVAL

CAR

PWM  MODE0

PWM  MODE1

Cx OUT

Cx OUT

Interrupt signal

CHxIF

 

17-17. 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  

17-13. ₮ ̂ ԑ ₮ ̆x=0,1,2̃ ̆ TIMERxԍ

₮ Ҋ̆ ₮Ḥ ӊ╠ᴪ֟ ѿҩҬ Ḥ OxCPREḤ ( x ₮‰

Ḥ )Ȃ CHxCOMCTLᵝ ץ ӈOxCPREḤ ȂOxCPREḤ ₮ⱳ

̆ ̆ CHxCOMCTL=0x00ץḠ ̕ CHxCOMCTL=0x01ץ

OxCPREḤ ҹ ̕ CHxCOMCTL=0x02ץ OxCPREḤ ҹᵞ ̕
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CHxCOMCTL=0x03̆ ṿ TIMERx_CHxCVṿ ̆ ץ ₮Ḥ Ȃ 

PWM 0 PWM 1 OxCPREѿ ₮ ̆ CHxCOMCTLᵝ ҹ0x06

0x07ץ PWM 0/PWM1Ȃ ֓ Ҭ̆ ṿ TIMERx_CHxCV

ṿ ῏ ץ ̆OxCPREḤ ῒ Ȃΐᵣ ̆ ᵝȂ 

CHxCOMCTL=0x040x05ץ OxCPREḤ └ ₮ⱳ Ȃ ₮ Ḥ

ᴆ ҹ ̆ Ҍᶭ ԍTIMERx_CHxCVṿ ṿӊ

Ȃ 

CHxCOMCEN=1̆ ETI Ḥ ֟ ETIFPḤ ҹ ̆OxCPRE└

ҹᵞ Ȃ Ҋѿ Ԋᴆ⌠ ̆OxCPREḤ ᴪ ⌠ Ȃ 

₮ԑ PWM 

CHx_OCHx_ONѿ ԑ ₮ ̆ ңҩḤ Ҍ ȂTIMERx ̆

╠҈ ԑ ₮ Ȃԑ Ḥ CHx_OCHx_ON ѿ ‗ ̔

TIMERx_CHCTL2Ҭ CHxENCHxNENᵝ T̆IMERx_CCHPҬ POENȁROS

IOSβ̆ TIMERx_CTL1Ҭ ISOxISOxNᵝȂ ₮ TIMERx_CHCTL2

Ҭ CHxPCHxNPβ ‗ Ȃ 

17-2. └ 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 
CHx_O = CHxP CHx_ON = CHxNP 

CHx_O/CHx_ON ₮ Ȃ 

ᶏ ̔CHx_O = ISOx  CHx_ON = ISOxN 1 

0 

1 

1 

0 

0 

CHx_O = CHxP CHx_ON = CHxNP 

CHx_O/CHx_ON₮ Ȃ 

1 
CHx_O = CHxP CHx_ON = CHxNP 

CHx_O/CHx_ON₮ᶏ Ȃ 

ᶏ ̔CHx_O = ISOx  CHx_ON = ISOxN 1 

0 

1 

1 0 0/1 

0 

0 

CHx_O/CHx_ON = LOW 

CHx_O/CHx_ON ₮ Ȃ 

1 

CHx_O = LOW 

CHx_O ₮  

CHx_ON=OxCPREC̀HxNP 

CHx_ON ₮ᶏ  

1 0 

CHx_O=OxCPREC̀HxP 

CHx_O₮ᶏ  

CHx_ON = LOW 

CHx_ON₮ Ȃ 
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ԑ  ₮  

POEN ROS IOS CHxEN CHxNEN CHx_O CHx_ON 

1 

CHx_O=OxCPREC̀HxP 

CHx_O₮ᶏ  

CHx_ON=(!OxCPRE)ˋ

CHxNP 

CHx_ON₮ᶏ  

1 

0 

0 

CHx_O = CHxP 

CHx_O₮ Ȃ 

CHx_ON = CHxNP 

CHx_ON₮ Ȃ 

1 

CHx_O = CHxP 

CHx_O₮ᶏ  

CHx_ON=OxCPREC̀HxNP 

CHx_ON₮ᶏ  

1 

0 

CHx_O=OxCPREC̀HxP 

CHx_O₮ᶏ  

CHx_ON = CHxNP 

CHx_ON₮ᶏ  

1 

CHx_O=OxCPREC̀HxP 

CHx_O₮ᶏ  

CHx_ON=(!OxCPRE)ˋ

CHxNP 

CHx_ON₮ᶏ  

ԑ PWM ῀  

CHxENCHxNENҹ1ôb1 ̆ POENҹ1̆ ῀ ᴪ ᶏ ȂDTCFGβ

ӈԅ ̆ ԅ ץ3 Ȃ ̆

TIMERx_CCHPȂ 

῀̆ Ḡԅ ԑ ң Ḥ Ҍᴪ Ȃ 

PWM 0̆ x Ԋᴆ ̂TIMERx =CHxVAL̃̆ OxCPRE Ȃ

17-18. 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 ԍCHx_ONḤ ̆

CHx_ONḤ ѿ ҹ ṿȂ 



                                                                    GD32W51x Ύ 

424 
 

17-18. ԑ ₮ 

0

CHxVAL

CAR

CxOPRE

CHx_O

CHx_ON

’̔  >  ‖  

CHx_O

CHx_ON

Deadtime

‖

A B

 

Ҭ  

ᶏ Ҭ ̆ ₮CHx_OCHx_ONḤ Ҋᵝץ └ T̆IMERx_CCHP

POEN̆IOSROSβ̆TIMERx_CTL1ISOxISOxNᵝȂᴋᵥ ’Ҋ̆CHx_O

CHx_ONḤ ₮Ҍ ҹ ȂҬ ץ Ҭ ῀ ̆Ӟ ץ

HXTAL Ԋᴆ̆ Ԋᴆ RCUҬ (CKM)֟ Ȃ TIMERx_CCHP

BRKENβ 1 ᶏץ Ҭ ⱳ ȂTIMERx_CCHPBRKPβ‗ ԅҬ ῀

Ȃ 

Ҭ ̆POENβ ̆ѿ POENβҹ0̆ CHx_OCHx_ON₮

TIMERx_CTL1Ҭ ISOxβISOxNᵝ‗ 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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17-19. 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 CI0FE0CI1FE1֜Ḥ

ԑᵬ ֟ ṿȂ ҩ ῀ ̆DIRβᴪ Ȃ ῀ ץ

CI0FE0̆ ץ CI1FE1̆ ץ CI0FE0CI1FE1̆ SMC=0x01, 0x02

0x03 ᶏ Ȃ └ 17-3. Ҍ Ҋ

Ȃ ֜ ץ ᵬѿҩ ̆ ᴪ 0 ꜚⱴ

ṿӊ Ȃ ̆ ╠ TIMERx_CARȂ 

17-3. Ҍ Ҋ  

  

CI0FE0 CI1FE1 

҉  Ҋ  ҉  Ҋ  

0 

SMC[2:0]=3ôb001 

CI1FE1=1 Ҋ ҉ - - 

CI1FE1=0 ҉ Ҋ - - 

1 

SMC [2:0]=3ôb010 

CI0FE0=1 - - ҉ Ҋ 

CI0FE0=0 - - Ҋ ҉ 

2 

SMC [2:0]=3ôb011 

CI1FE1=1 Ҋ ҉ X X 

CI1FE1=0 ҉ Ҋ X X 

CI0FE0=1 X X ҉ Ҋ 

CI0FE0=0 X X Ҋ ҉ 

̔"-" " "; "X" Ҍ Ȃ"0" ᵞ , "1" Ȃ 
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17-20. 2ғCI0FE0Ҍ ҹ 

  

CI0FE0

CI1FE1

 

CNT_REG

         

2120 22 23 24 25 24 23 22 21 20 19

TIMERx_CAR 99

 

17-21. 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 

17-22. 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_outץ ѿ

ȂTIMER_out ITIxḤ ₮PWM ̆ ꜚBLDC ̆ └BLDC

Ȃ T̆IMER_in TIMER_out ԅѿҩ ̆ ץ

Ȃ 

L0 ΐ ῀ ⱳ ̆ ᵬҹTIMER_inȂ ̆

ΐ ԑ ₮ ῀ⱳ ̆ ᵬҹTIMER_outȂ 

̆ ῤ ԑ ῏ ̆ ץ ԑ ̆ᶛ ̔ 

TIMER_in (TIMER2) -> TIMER_out (TIMER0 ITI2)  
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ԑ ̆ Ӟ ̆ ץ Ȃ ῏Ҋץ ̔ 

Â TI0S̆ ᶏ ⱳ Ȃ҈ ῀Ḥ ᴋᵥѿ ̆CI0ᴪ ̆

CH0VALᴪ ╠ṿȂ 

Â CCUCCCSĔ ITIx Ȃ 

Â PWM Ȃ 

17-22. ᴰ BLDC └Ҭ 

TIMER_in

῀

GPIO

TIMER_out

₮PWM

MCU
Core

ᴰ
ᵝ Ḥ

ꜚ

MCU

BLDC 
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17-23. ңҩ ӊ ᴰ  

CH0VAL

Counter

CI0(OXR)

CH0_INPUT

CH1_INPUT

CH2_INPUT

CH0_O

CH0_ON

CH1_O

CH1_ON

CH2_O

CH2_ON

Va

Va

Vb

Vb

Vc

Vc

/  L0  TIMER_in ᵬ ῀

 TIMER_out ᵬ ₮ ( PWM)

 

Һ-׆  

TIMERx Ҋ ̆ ᵝ ̆ Ả Ԋᴆ ̆ ץ

TIMERx_SMCFGҬ SMC[2:0]֓ Ȃ ֓ ῀ ץ

TIMERx_SMCFGҬ TRGS[2:0]Ȃ 

׆ .17-4 ᶛ 

    №  

↓ҽ 

SMC[2:0] 

3'b100̂ ᵝ ̃ 

3'b101̂ Ả ̃ 

3'b110̂Ԋᴆ ̃ 

TRGS[2:0] 

000̔ITI0 

001̔ITI1 

010̔ITI2 

011̔ITI3 

100̔CI0F_ED 

101̔CI0FE0 

110̔CI1FE1 

CI0FE0

CI1FE1̆ CHxP

CHxNP

Ȃ 

ETIFP̆

ETP

Ȃ 

ҹITIx̆

№ Ҍ Ȃ 

ҹCIx̆

CHxCAPFLT ̆

№ Ҍ Ȃ 

ҹETIFP̆

№ Ȃ 
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    №  

111̔ETIFP 

ᶛ1 

ᵝ  

῀҉ ⌠

̆

Ȃ 

TRGS[2:0]=3ôb000 

ITI0ҹ Ȃ 

ITI0̆

Ҍ Ȃ 

ITI0̆

№ Ҍ Ȃ 

17-24. β  

  

TIMER_CK

CEN

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

UPIF

ITI0

TRGIF

Internal sync delay

 

ᶛ2 

Ả  

῀ҹᵞ

Ṝ̆ Ả

̆ ῀ҹ

̆ Ȃ 

TRGS[2:0]=3ôb101 

CI0FE0ҹ

Ȃ 

TI0S=0̂ ̃

[CH0NP=0̆CH0P=0] 

CI0FE0Ҍ Ȃ

҉  Ȃ 

ҩᶛ Ҭ

Ȃ 

17-25. Ả  

  

 

TIMER_CK

CEN

CNT_REG 94 95 96 97 98

CI0

TRGIF

CI0FE0

99

 

ᶛ3 

Ԋᴆ  

῀ ҉

Ȃ 

TRGS[2:0]=3ôb111 

ETIFPҹ

Ȃ 

ETP = 0̆ETI Ҍ

Ȃ 

ETPSC = 1̆ETI 2№ Ȃ 

ETFC = 0̆ETI Ȃ 
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    №  

17-26. Ԋᴆ  

  

TIMER_CK

CNT_REG 94 95 96 97

ETI

TRGIF

ETIFP

 

‖  

TIMERx_CTL0SPMβ 1̆ ᶏ ‖ Ȃ SPM1̆ Ҋ Ԋ

ᴆ⌠ Ả Ȃҹԅ ⌠ ‖ ̆ ץ CHxCOMCTLTIMERxҹPWM

Ȃ 

ѿ ‖ Ҋ̆ TIMERx_CTL0 ᶏ ᵝ

CEN=1ᶏ Ȃ Ḥ ᴆΏCEN=1֟ץ ѿҩ ‖̆ CENβѿ

Ḡ ҹ1 ⌠ Ԋᴆ CENβ ᴆΏ0Ȃ CENβ ᴆ 0̆ Ả ᵬ  ̆

ṿ Ḡ Ȃ 

‖ Ҋ̆ ᴪ CENβ 1̆ ᶏ Ȃ ̆ ṿ

TIMERx_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 

17-27. ‖ ̆TIMERx_CHxCV = 4 TIMERx_CAR=99ԅѿҩᶛ Ȃ 

17-27. ‖ ̆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 

17-28. 0Һ/׆ ᶛ ԅ 0 ҹ׆  

17-28. 0Һ/׆ ᶛ  

TIMER0

TIMER 1

№
Һ

└

ITI1

CI0F_ED

CI0FE0

CI1FE1

ETIFP

TRGS

TRGO

TIMER 2

№
Һ

└

ITI2TRGO

 

ῒז ԑ ᶛ ̔ 

Â 2ᵬҹ 0 №  

17-28. 0Һ/׆ ᶛ 2ҹ 0 № ̆

Ҋ̔ 

1. 2ҹҺ ̆ ῒ Ԋᴆ(UPE)ҹ ₮( TIMER2_CTL1

MMC=3ôb010)Ȃ 2 ₮֟ Ԋᴆ ̆ ₮ѿҩ Ḥ ̕ 

2. 2 (TIMER2_CAR)̕  

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

4. 0 0( TIMERx_SMCFGSMC=3ôb111)̕ 

5. Ώ1⌠CENβ ꜚ 0 (TIMER0_CTL0)̕  

6. Ώ1⌠CENβ ꜚ 2 (TIMER2_CTL0)Ȃ 

Â 2 ᶏ / Ḥ ꜚ 0 

2 ᶏ Ḥ ꜚ 0̆ 17-29. 2 ᶏ Ḥ 0ɼ
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2ᶏ Ḥ ₮ ̆ 0 № ῤ ׆ ╠ṿ Ȃ 

0 ⌠ Ḥ ̆ CENβ 1̆ ⌠ 0Ȃңҩ

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

1. 2ҹҺ ̆ ᶏ Ḥ ᵬҹ ₮( TIMER2_CTL1

MMC=3ôb001)̕ 

2. 0 ῀ 2 (TIMERx_SMCFGTRGS=3ôb010)̕ 

3. 0 Ԋᴆ  ( TIMERx_SMCFGSMC=3ôb 110)̕ 

4. Ώ1⌠CEN 2 (TIMER2_CTL0)Ȃ 

17-29. 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 17-30. 2

Ԋᴆ 0̆ Ҋץ ̔ 

1. 2ҹҺ ̆ Ԋᴆ̂UPẼᵬҹ ₮( TIMER2_CTL1

MMC=3ôb010)̕ 

2. 2 ̂TIMER2_CARL̃̕  

3. 0 ῀ 2 (TIMERx_SMCFGTRGS=3ôb010)̕ 

4. 0 Ԋᴆ  ( TIMERx_SMCFGSMC=3ôb 110)̕ 

5. Ώ1⌠CEN 2 (TIMER2_CTL0)Ȃ 
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17-30. 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 17-31. 2 ᶏ Ḥ

└ 0̆ 2 ᶏ ̆ 0 ῤ № ҉ Ȃңҩ

TIMER_CK3№ (fPSC_CLK = fTIMER_CK/3)̆ Ҋ̔ 

1. 2 Һ ̆ ῒ ₮ᶏ Ḥ ᵬҹ ₮( TIMER2_CTL1

MMC=3ôb001)̕ 

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

3. 0 ᵬ Ả ( TIMERx_SMCFGSMC=3ôb101)̕ 

4. Ώ1⌠CENβ ᶏ 0 (TIMER0_CTL0)̕  

5. Ώ1⌠CENβ ꜚ 2 (TIMER0_CTL0)̕  

6. Ώ0⌠CENβ Ả 2 (TIMER0_CTL0)Ȃ 

17-31. 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
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Ҋ̔ 

1. 2 Һ Ҋ̆ O0CPREḤ ҹ ₮( TIMER2_CTL1

MMS=3ôb100)̕ 

2. 2 O0CPRE(TIMER2_CHCTL0)̕  

3. 0 2 ῀ ( TIMERx_SMCFGTRGS=3ôb010)̕ 

4. 0 ᵬ Ả ( TIMERx_SMCFGSMC=3ôb101)̕ 

5. Ώ1⌠CENβ ᶏ 0 (TIMER0_CTL0)̕  

6. Ώ1⌠CENβ 2 (TIMER0_CTL0)Ȃ 

17-32. 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 CI0͂ Ḥ ҉

2Ȃҹԅ Ḡңҩ ̆ 2 Һ/׆ Ȃ Ҋ̔ 

1. 2 ᵬ ׆ ̆ CI0_EDᵬҹ ῀( TIMER2_SMCFG 

TRGS=3ôb100)̕ 

2. 2 ᵬ Ԋᴆ ( TIMER2_SMCFGSMC=3ôb110)̕ 

3. ΏMSM=1(TIMER2_SMCFG) 2 ᵬ Һ/׆ ̕ 

4. 0 ῀ҹ 2 (TIMERx_SMCFG TRGS=3ôb010)̕ 

5. 0 ᵬ Ԋᴆ ( TIMER0_SMCFGSMC=3ôb110)Ȃ 

2 CI0Ḥ ֟ ҉ ң̆ҩ ῤ Ҋ ԋ̆

TRGIFᵝ 1Ȃ 
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17-33. 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 Ԋ

ᴆ ֟ץ DMA Ȃ Ҭ Ԋᴆ ̆TIMERxᴪ DMA ȂDMA M2P̂ᴰ

ҹ׆ῤ ⌠ ̃ ̆PADDR̂ ̃ҹTIMERx_DMATB ̆DMA

ᴪ TIMERx_DMATBȂ ҉̆TIMERx_DMATB ѿҩ ‖̆ ᴪ

TIMERx_DMATB⌠ѿҩῤ ̆ ҩῤ TIMERx_DMACFGҬ

DMATA Ȃ TIMERx_DMACFGDMATCβ ṿҹ0̆ 1 ᴰ ̆

1ҩDMA ץ Ȃ TIMERx_DMACFGDMATCβ ṿҌҹ1̆ᶛ ῒṿ

ҹ 3̆ 4 ᴰ ̆ Ῥ 3 DMA Ȃ 3 Ҋ̆DMA

TIMERx_DMATB ᴪ ⌠ DMATA+0x4̆DMATA+0x8̆

DMATA+0xC Ȃ ӊ̆ ѿ DMAῤ Ҭ ̆ ᴪ ̂DMATC+1̃

Ȃ 

Ῥ 1 DMA Ԋᴆ̆TIMERxᴪ ҉ Ȃ 

 

CortexÊ-M33ῤ Ả ̆DBG_CTL0Ҭ TIMERx_HOLDᵝ 1̆

Ả Ȃ  
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17.1.5. TIMERx (x=0) 

TIMER0 ῃ ̔0x5001 0000 

TIMER0 ῃ ̔0x4001 0000 

└ 0 (TIMERx_CTL0) 

Ẓ ̔0x00  

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

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

 rw rw rw rw rw rw rw rw 

 

ᵝ/β     

31:10 Ḡ  Ḡ ᵝṿ 

9:8 CKDIV[1:0] №   

ᴆ CKDIV̆ (CK_TIMER) ҍ

(DTS)ӊ № Ȃ 

00̔fDTS=fCK_TIMER 

01̔fDTS= fCK_TIMER /2 

10̔fDTS= fCK_TIMER /4 

11̔Ḡ  

7 ARSE ꜚ ᶏ   

0̔ TIMERx_CAR  

1̔ ᶏ TIMERx_CAR  

6:5 CAM[1:0]  

00̔ Ҭ ( )Ȃ 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  

└ 1 (TIMERx_CTL1) 

Ẓ ̔0x04  

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

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

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

 

ᵝ/β    
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31:15 Ḡ  Ḡ ᵝṿ 

14 ISO3 3 ₮ 

ISO0β 

13 ISO2N 2 ԑ ₮ 

ISO0Nβ 

12 ISO2 2 ₮ 

ISO0β 

11 ISO1N 1 ԑ ₮ 

ISO0Nβ 

10 ISO1 1 ₮ 

ISO0β 

9 ISO0N 0 ԑ ₮ 

0̔ POENβ ᵝ ̆CH0_ON ᵞ  

1̔ POENβ ᵝ ̆CH0_ON  

ᵝ TIMERx_CCHP PROT[1:0]ᵝҹ00 Ṝ ץ Ȃ 

8 ISO0 0 ₮ 

0̔ POENβ ᵝ ̆CH0_O ᵞ  

1̔ POENβ ᵝ ̆CH0_O  

CH0_ON 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_SWEVG ҬUPGβ 1 

001̔ ֟ ѿҩ ᶏ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ ᶏ ҹ̔ 

        CENβ 1 

        Ả Ҋ̆ ῀ 1 

010̔ ֟ ѿҩ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ UPDIS

UPSβ‗  

011̔ 0 ѿ ѿ ⱳ Һ̆ └ ֟ ѿҩTRGO‖ 

100̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ O0CPRE 

101̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ O1CPRE 

110̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ O2CPRE 

111̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ O3CPRE 
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3 DMAS DMA  

0̔ / Ԋᴆ ̆ x DMA  . 

1̔ Ԋᴆ ̆ x DMA    

2 CCUC └ └ 

└ ̂CHxEN̆CHxNENCHxCOMCTLᵝ̃ᶏ (CCSE=1)̆

֓ └ Ҋ̔ 

0̔ CMTGβ 1 ̆   

1̔ CMTGβ 1 ⌠TRIGI҉ ̆   

ԑ ₮ ̆ ᵝ Ȃ  

1 Ḡ   Ḡ ᵝṿ 

0 CCSE └ ᶏ  

0̔ ̂CHxEN̆CHxNENCHxCOMCTLᵝ̃  

1̔ ̂CHxEN̆CHxNENCHxCOMCTLᵝ̃ᶏ  

֓ᵝ Ώ῀ԅ̆ Ԋᴆ⌠ ֓ᵝ Ȃ 

ԑ ₮ ̆ ᵝ Ȃ 

׆  (TIMERx_SMCFG) 

Ẓ ̔0x08  

ᵝṿ: 0x0000 0000  

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

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

rw rw rw 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 TRGS Ҍ ҹ3ôb111Ȃ 

0 1 ̆ ῀ ETIF  
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̔ 0ᶏ SMC[2:0]ᵝ 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 

6:4 TRGS[2:0]   

ᵝ ѿҩḤ ᵬҹ ῀ Ȃ 

000: ITI0 

001: ITI1 

010: ITI2 

011: ITI3  

100: CI0F_ED 

101: CI0FE0 
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110: CI1FE1 

111: ETIFP 

׆ ᶏ ֓ᵝҌ Ȃ 

3 OCRC OCPRE  

0: OCPRE_CLR_INT ⌠ OCPRE_CLR ῀Ȃ 

1: OCPRE_CLR_INT ⌠ ETIFȂ 

2:0 SMC[2:0] ׆ └ 

000̔῏ ׆ Ȃ CEN=1̆↕ № ῤ ꜚȂ 

001̔ 0Ȃ CI0FE0 ̆ CI1FE1 ҉/Ҋ Ȃ 

010̔ 1Ȃ CI1FE1 ̆ CI0FE0 ҉/Ҋ Ȃ 

011̔ 2Ȃ ѿҩḤ ῀ ̆ CI0FE0 CI1FE1

҉/Ҋ Ȃ 

100̔ ᵝ Ȃ Ҭ ῀ ҉ ∆ ̆ ғ֟ ԊᴆȂ 

101̔ Ả Ȃ ῀ҹ ̆ Ȃѿ ῀ ҹᵞ̆↕

Ả Ȃ 

110̔Ԋᴆ Ȃ ῀ ҉ ꜚȂ 

111̔ 0Ȃ Ҭ ῀ ҉ ꜚ Ȃ 

ԍ CI0F_ED ѿҩ ‖ ̆ Ả Ḥ ̆ ̆ץ  

CI0F_ED ᵬ ῀ ̆ Ả Ȃ 

DMA Ҭ ᶏ  (TIMERx_DMAINTEN) 

Ẓ ̔0x0C  

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

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

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

 

ᵝ/β     

31:15 Ḡ  Ḡ ᵝṿ 

14 TRGDEN DMA ᶏ  

0̔ DMA  

1̔ ᶏ DMA  

13 CMTDEN DMA ᶏ  

0̔ DMA  

1̔ ᶏ DMA  

12 CH3DEN 3 / DMA ᶏ  



                                                                    GD32W51x Ύ 

442 
 

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  

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  
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Ҭ  (TIMERx_INTF) 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

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

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

 

ᵝ/β     

31:13 Ḡ  Ḡ ᵝṿ 

12 CH3OF 3 ₮  

CH0OF  

11 CH2OF 2 ₮  

CH0OF  

10 CH1OF 1 ₮  

CH0OF  

9 CH0OF 0 ₮  

0 ҹ ῀ ̆ CH0IFᵝ 1 ̆ ԊᴆῬ

̆ ᵝ ץ ᴆ 1Ȃ ᵝ ᴆ 0Ȃ 

0̔ ₮Ҭ  

1̔ ԅ ₮Ҭ  

8 Ḡ  Ḡ ᵝṿ 

7 BRKIF Ҭ Ҭ ᵝ 

Ҭ ῀ ̆ ᴆ ᵝ ó1ôȂ 

Ҭ ῀ ̆↕ ᵝ ᴆ ó0ôȂ 

0̔ Ҭ Ԋᴆ֟  

1̔ Ҭ ῀҉ ⌠  

6 TRGIF Ҭ  

Ԋᴆ ̆ ᴪ 1̆ ᵝ ᴆ 0Ȃ Ả ᶏ ̆

῀ ᴋ ֟ץ ԊᴆȂ ↕̆ῒ ֽ̆ ῀ ⌠

̆֟ ԊᴆȂ 

0̔ Ԋᴆ֟  

1̔ Ҭ ֟  

5 CMTIF Ҭ  

Ԋᴆ ̆ ᵝ ᴆ 1̆ ᵝ ᴆ 0Ȃ 

0̔ Ҭ  
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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  

ᴆԊᴆ֟  (TIMERx_SWEVG) 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

Ḡ  BRKG TRGG CMTG CH3G CH2G CH1G CH0G UPG 

 w w w w w w w w 

 

ᵝ/β     

31:8 Ḡ  Ḡ ᵝṿ 

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  
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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 CHxCOMCTL) 

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

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 

└ 0 (TIMERx_CHCTL0) 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

CH1COM

CEN 
CH1COMCTL[2:0] 

CH1COM

SEN 

CH1COM

FEN 
CH1MS[1:0] 

CH0COM

CEN 
CH0COMCTL[2:0] 

CH0COM

SEN 

CH0COM

FEN 
CH0MS[1:0] 
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CH1CAPFLT[3:0] CH1CAPPSC[1:0] CH0CAPFLT[3:0] CH0CAPPSC[1:0] 

rw rw rw rw rw rw 

₮ ̔ 

ᵝ/β    

31:16 Ḡ  Ḡ ᵝṿ 

15 CH1COMCEN 1 ₮ 0ᶏ  

CH0COMCEN 

14:12 CH1COMCTL[2:0] 1 ₮   

CH0COMCTL 

11 CH1COMSEN 1 ₮ ᶏ  

CH0COMSEN 

10 CH1COMFEN 1 ₮ ᶏ  

CH0COMFEN 

9:8 CH1MS[1:0] 1  

֓ᵝ ӈԅ ῀Ḥ Ȃ ῏ (TIMERx_CHCTL2

CH1ENβ 0) ֓ᵝ  ΏȂץ

00̔ 1 ҹ ₮ 

01̔ 1 ҹ ῀̆IS1 CI1FE1҉ 

10̔ 1 ҹ ῀̆IS1 CI0FE1҉ 

11̔ 1 ҹ ῀̆IS1 ITS҉ 

̔ CH1MS[1:0]=11̆ TRGSβ̂ᵝԍTIMERx_SMCFG̃

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

‗ԍCH0PȁCH0NPβ Ȃ 

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  
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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 ₮/  

ֽ ‖ Ҋ(SPM =1)̆ 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 ₮ . 

1̔ ᶏ 0 ₮ Ȃ 

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

֓ᵝ ӈԅ ᵬ ῀Ḥ Ȃ ῏

(TIMERx_CHCTL2CH0ENβ 0) ֓ᵝ ΏȂ 

00̔ 0 ҹ ₮ 

01̔ 0 ҹ ῀̆IS0 CI0FE0҉ 

10̔ 0 ҹ ῀̆IS0 CI1FE0҉ 

11̔ 0 ҹ ῀̆IS0 ITS҉ 

̔ CH0MS[1:0]=11̆ TRGSβ̂ᵝԍTIMERx_SMCFG̃

ῤ ῀ 

῀ ̔ 

ᵝ/β    

31:16 Ḡ  Ḡ ᵝṿ 

15:12 CH1CAPFLT[3:0] 1 ῀ └ 

CH0CAPFLT 

11:10 CH1CAPPSC[1:0] 1 ῀ №  

CH0CAPPSC 

9:8 CH1MS[1:0] 1  
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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=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 ₮  

└ 1 (TIMERx_CHCTL1) 

Ẓ ̔0x1C 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
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CH3COM

CEN 
CH3COMCTL[2:0] 

CH3COM

SEN 

CH3COM

FEN CH3MS[1:0] 

CH2COM

CEN 
CH2COMCTL[2:0] 

CH2COM

SEN 

CH2COM

FEN CH2MS[1:0] 

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

rw rw rw rw rw rw 

₮ ̔ 

ᵝ/β    

31:16 Ḡ  Ḡ ᵝṿ 

15 CH3COMCEN 3 ₮ 0ᶏ  

CH0COMCEN 

14:12 CH3COMCTL[2:0] 3 ₮   

CH0COMCTL 

11 CH3COMSEN 3 ₮ ᶏ  

CH0COMSEN 

10 CH3COMFEN 3 ₮ ᶏ  

CH0COMFEN  

9:8 CH3MS[1:0] 3  

֓ᵝ ӈԅ ῀Ḥ Ȃ ῏ (TIMERx_CHCTL2

CH3ENβ 0) ֓ᵝ  ΏȂץ

00̔ 3 ҹ ₮ 

01̔ 3 ҹ ῀̆IS3 CI3FE3҉ 

10̔ 3 ҹ ῀̆IS3 CI2FE3҉ 

11̔ 3 ҹ ῀̆IS3 ITS҉ 

̔ CH3MS[1:0]=11̆ TRGSβ̂ᵝԍTIMERx_SMCFG̃

ῤ ῀ 

7 CH2COMCEN 2 ₮ 0ᶏ  

ᵝ 1̆ ⌠ETIFP ῀ ̆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 
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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 ₮/  

ֽ ‖ Ҋ(SPM =1)̆ 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 ₮ .  

1̔ ᶏ 2 ₮ Ȃ 

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

֓ᵝ ӈԅ ᵬ ῀Ḥ Ȃ ῏

(TIMERx_CHCTL2CH2ENβ 0) ֓ᵝ ΏȂ 

00̔ 2 ҹ ₮ 

01̔ 2 ҹ ῀̆IS2 CI2FE2҉ 

10̔ 2 ҹ ῀̆IS2 CI3FE2҉ 

11̔ 2 ҹ ῀̆IS2 ITS҉. 

̔ CH2MS[1:0]=11̆ TRGSβ̂ᵝԍTIMERx_SMCFG̃

ῤ ῀ 

῀ ̔ 

ᵝ/β    

31:16 Ḡ  Ḡ ᵝṿ 

15:12 CH3CAPFLT[3:0] 3 ῀ └ 

CH0CAPFLT 

11:10 CH3CAPPSC[1:0] 3 ῀ №  
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CH0CAPPSC 

9:8 CH3MS[1:0] 3  

ҍ ₮  

7:4 CH2CAPFLT[3:0] 2 ῀ └ 

CI2 ῀Ḥ ץ ̆ ᵝ Ȃ 

̔ fSAMP CI2 ῀Ḥ ̆ Ḥ

Ȃ ⌠ ᵝ ̆ ҹ Ȃ 

Ҋ̔ 

CH2CAPFLT [3:0]  fSAMP 

4ôb0000  

4ôb0001 2 

fCK_TIMER 4ôb0010 4 

4ôb0011 8 

4ôb0100 6 
fDTS/2 

4ôb0101 8 

4ôb0110 6 
fDTS/4 

4ôb0111 8 

4ôb1000 6 
fDTS/8 

4ôb1001 8 

4ôb1010 5 

fDTS/16 4ôb1011 6 

4ôb1100 8 

4ôb1101 5 

fDTS/32 4ôb1110 6 

4ôb1111 8 
 

3:2 CH2CAPPSC[1:0] 2 ῀ №  

2β ӈԅ 2 ῀ № Ȃ TIMERx_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 ₮  

└ 2 (TIMERx_CHCTL2) 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

 

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

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

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

 

ᵝ/β    

31:14 Ḡ  Ḡ ᵝṿ 

13 CH3P 3  

CH0P  

12 CH3EN 3ᶏ  

CH0EN  

11 CH2NP 2ԑ ₮  

CH0NP  

10 CH2NEN 2ԑ ₮ᶏ  

CH0NEN  

9 CH2P 2  

CH0P  

8 CH2EN 2ᶏ  

CH0EN  

7 CH1NP 1ԑ ₮  

CH0NP  

6 CH1NEN 1ԑ ₮ᶏ  

CH0NEN  

5 CH1P 1  

CH0P  

4 CH1EN 1ᶏ  

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 ₮ 
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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 ׆ ̂

ᵝ ̃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_CNT) 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

CNT[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CNT[15:0] ֓ᵝ ╠ ṿȂΏ ᵬ ṿȂ 

№  (TIMERx_PSC) 

Ẓ ̔0x28 

ᵝṿ̔0x0000 0000 

(32ᵝ)  
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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 

PSC[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 PSC[15:0] № ṿ 

ԍ TIMER_CK ̆(PSC+1)ץ Ԋᴆ֟ P̆SC ṿ

῀⌠ Ȃ 

ꜚ  (TIMERx_CAR) 

Ẓ ̔0x2C 

ᵝṿ̔0x0000 FFFF 

(32ᵝ)  

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

Ḡ  

 

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

CARL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CARL[15:0] ꜚ ṿ 

֓ᵝ ӈԅ ꜚ ṿȂ 

 (TIMERx_CREP) 

Ẓ ̔0x30 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

Ḡ  CREP[7:0] 

 rw 
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ᵝ/ᵝ     

31:8 Ḡ  Ḡ ᵝṿ 

7:0 CREP[7:0] ṿ 

֓ᵝ ӈԅ Ԋᴆ ֟ Ȃ ṿ⁞ҹ 0 ֟ ԊᴆȂ

Ӟᴪ ֓ᵝ (╠ ᶏ )Ȃ 

0 /  (TIMERx_CH0CV) 

Ẓ ̔0x34 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

CH0VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CH0VAL[15:0] 0 ṿ 

0 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿ̆ ғ

ҹ Ȃ 

0 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

1 /  (TIMERx_CH1CV) 

Ẓ ̔0x38 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

CH1VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 
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15:0 CH1VAL[15:0] 1 ṿ 

1 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿ̆ ғ

ҹ Ȃ 

1 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

2 /  (TIMERx_CH2CV) 

Ẓ ̔0x3C 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

CH2VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CH2VAL[15:0] 2 ṿ 

2 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿ̆ ғ

ҹ Ȃ 

2 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

3 /  (TIMERx_CH3CV) 

Ẓ ̔0x40 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

CH3VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CH3VAL[15:0] 3 ṿ 
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3 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿ̆ ғ

ҹ Ȃ 

3 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

ԑ Ḡ  (TIMERx_CCHP) 

Ẓ ̔0x44 

ᵝṿ: 0x0000 0000 

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

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

rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15 POEN ₮ᶏ  

ᵝ Ҋץ 1̔ 

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 1 

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 
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1̔ᶏ Ҭ ῀Ȃ 

ᵝ TIMERx_CCHP PROT [1:0] =00 ḱ Ȃ 

11 ROS Ҋñ̓͂ ò  

POEN ᵝ 1̆ ᵝ ӈԅ ̂ ԑ ₮ғ ҹ ₮ ̃ ₮

Ȃ 

0̔ POENᵝ 1̆ ₮Ḥ  ̂CHx_O/ CHx_OÑ Ȃ 

1̔ POEN ᵝ 1̆ ₮Ḥ  ̂CHx_O / CHx_OÑ ᶏ ̆

TIMER0_CHCTL2 CHxEN/CHxNENᵝ ῏Ȃ 

ᵝ TIMERx_CCHP PROT [1:0]=10 11 Ҍ Ȃ 

10 IOS Ҋñ̓͂ ò  

POENᵝ 0̆ ᵝ ӈԅ ҹ ₮ ₮ Ȃ 

0̔ POENᵝ 0̆ ₮Ḥ ̂CHx_O/ CHx_OÑ  

1̔ POEN ᵝ 0̆ ₮Ḥ ̂CHx_O/ CHx_OÑ ᶏ ̆

TIMERx_CHCTL2 CHxEN/CHxNENᵝ ῏Ȃ 

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_DMACFG) 

Ẓ ̔0x48 

ᵝṿ̔0x0000 0000 
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(32ᵝ)  

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

Ḡ  

 

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

Ḡ  DMATC[4:0] Ḡ  DMATA [4:0] 

 rw  rw 

 

ᵝ/β     

31:13 Ḡ  Ḡ ᵝṿ 

12:8 DMATC[4:0] DMAD  

ᵝ ӈԅ DMA ̂ Ώ̃TIMERx_DMATB n̆ n = (DMATC 

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

7:5 Ḡ  Ḡ ᵝṿ 

4:0 DMATA[4:0] DMAD  

ᵝ ӈԅ DMA TIMERx_DMATB ѿҩ Ȃ ѿ

TIMERx_DMATB ̆ ᵝ Ȃ ԋ

TIMERx_DMATB̆ ̂ +0x4̃Ȃ 

DMA ‖  (TIMERx_DMATB) 

Ẓ ̔0x4C 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

DMATB[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 DMATB[15:0] DMA ‖ 

ҩ Ώ̆̂׆ ̃⌠̂ +ᴰ *4̃ ῤ

ᴪ Ȃᴰ ᴆ ̆ ҹ 0⌠ DMATCȂ 

 (TIMERx_CFG) 

Ẓ ̔0xFC 

ᵝṿ̔0x0000 0000 
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(32ᵝ)  

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

Ḡ  

 

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

Ḡ  CHVSEL OUTSEL 

 rw rw 

 

ᵝ/β     

31:2 Ḡ  Ḡ ᵝṿ 

1 CHVSEL Ώ ᵝ 

ᵝ ᴆΏ1 0Ȃ 

1̔ Ώ῀ ṿҍ ╠ṿ ̆Ώ῀ ᵬ Ȃ 

0̔ Ȃ 

0 OUTSEL ₮ṿ ᵝ 

ᵝ ᴆΏ1 0Ȃ 

1̔ POENβҍIOSβ ҹ 0̆ ↕ ₮ Ȃ 

0̔ Ȃ 
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17.2. L0̂TIMERx, x=1̆ 2̆ 3̆ 4̃  

 ׃ .17.2.1

L0̂TIMER1̆2 3̆ 4̆̃ 4 ̆ ῀ ̆ ₮ ̆֟ PWMḤ

└ Ȃ L0 16β̂TIMER3/4̃ 32β̂TIMER1/2̃

Ȃ 

L0 ̆ ץ ̆ῒ Ԋᴆ ץ ꜚῒז Ȃ 

ӊ ԑ ̆p ױ ץ ѿ ѿҩ Ȃ 

17.2.2. Һ  

Â ̔4̕ 

Â ̔16ᵝ̂TIEMR3/4̃̆32ᵝ̂TIMER1/2̃̕ 

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 
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17.2.3.  

17-34. L0 ᶫԅ L0 ῤ  

17-34. L0  

=10

0

0 0

῀
&

&
№

῀

№

TIMERx_CHxCV

/ Ҭ

Ҭ └

APB BUS

CK_TIMER

CH0_IN

CH1_IN

CH2_IN

CH3_IN

CI0

ITI0

ITI1

ITI2

ITI3

ETI

ꜚ

₮

̆PWM Ҋ ₮
Ḥ ֟ ̆ ∆ ̆ ᴆ
₮ └

CH0_O

DMA└

TIMERx_TRGO

DMA REQ/ACK

TIMERx_CH0

TIMERx_CH1

TIMERx_CH2

TIMERx_CH3

TIMERx_TG

TIMERx_UP

ŀŀ.

Interrupt
CH1_O

CH2_O

CH3_O

Update

Trigger

Cap/Com

№
TIMER_CK

PSC_CLK

 

17.2.4. ⱳ  

 

L0ץ ῤ CK_TIMER̆ SMĈTIMERx_SMCFGβ[2:0]̃

ᵝ Ȃ 

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

SMC[2:0]=3ôb000̆ ꜚ № ῤ CK_TIMERȂ CEN

ᵝ̆CK_TIMER№ ̂ № ṿ TIMERx_PSC ̃֟ PSC_CLKȂ 

Ҋ̆ ꜚ № TIMER_CKԍ ԍRCU CK_TIMERȂ 

TIMERx_SMCFGSMC[2:0]ҹ0x1ȁ0x2ȁ0x30x7̆ № ῒז

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

0x4ȁ0x50x6̆ № ῤ CK_TIMER ꜚȂ 
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17-35. ῤ № ҹ1 ̆  

 

 

CK_TIMER

CEN

PSC_CLK = TIMER_CK

CNT_REG

Reload Pulse

17 18 19 20 21 22

update event 
generate(UPG)

23 00 01 02 03 04 05 06 07

Update event (UPE)

 

Â SMC[2:0]=3ôb111̂ 0̃̆ ῀ ᵬҹ Ȃ 

№ ץ TIMERx_CH0/ TIMERx_CH1ҩ҉ Ҋ Ȃ

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

TIMERx_CIx Ḥ Ȃ 

№ Ӟ ץ ῤ Ḥ ITI0/1/2/3҉ Ȃ ץ

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

Â SMC1=1ôb1̂ 1̃̆ ῀ ETIᵬҹ Ȃ 

№ ץ ETI ҩ҉ Ҋ Ȃ ץ

TIMERx_SMCFGҬ SMC1βҹ1 Ȃ ѿ ETIḤ ᵬҹ ̆

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

Ȃ ETIḤ ҹ ̆ └ ҩETIḤ ҉ ֟ ѿ

ҩ ‖ ҹ № ᶫ Ȃ 

№  

№ ץ ̂TIMER_CK)1⌠65536ӊ ᴋ ṿ№ ̆№

PSC_CLKꜚ Ȃ№ № TIMERx_PSC└̆ ҩ └

‖ ̆ Ȃ № Ҋѿ Ԋᴆ⌠ Ȃ 
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17-36. PSC ṿ0׆ ⌠2 ̆  

 

 

TIMER_CK

CEN

PSC_CLK

CNT_REG

Reload Pulse

Prescaler CNT

Prescaler 
shadow

94 95 96 97 98 99

0 2

0 2

0 1 2 0 1 2 0 1

PSC value

UPG

0 2

0 1 2

 

҉  

̆ ҉ Ȃ 0׆ ҉ ⌠ ꜚⱴ ṿ̂

ӈ TIMERx_CARҬ̃̆ѿ ⌠ ꜚⱴ ṿ ᴪ̆ 0׆ ҉ ֟

҉ ԊᴆȂ ҉ Ҭ T̆IMERx_CTL0Ҭ └ᵝDIR 0Ȃ 

TIMERx_SWEVGUPGβ 1 Ԋᴆ ̆ ṿᴪ 0̆ ֟

ԊᴆȂ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ( ̆ ꜚ ̆ № )

Ȃ 

17-37. ҉ ̆PSC=0/2 17-38. ҉ ̆

TIMERx_CAR ṿ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99̆ Ҍ №

Ҋ ҹȂ 
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17-37. ҉ ̆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

 

17-38. ҉ ̆ TIMERx_CAR ṿ 

 

 

TIMER_CK

CEN

PSC_CLK

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

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register
120 99

change CAR Vaule 

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

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register 120 99

change CAR Vaule 

120 99Auto-reload shadow register

...

Hardware set

Hardware set
Software clear

Hardware set

ARSE = 0 

ARSE = 1 
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Ҋ  

̆ Ҋ Ȃ ׆ ꜚⱴ ṿ̂ ӈ TIMERx_CAR

Ҭ̃ Ҋ ⌠0Ȃѿ ⌠0̆ ᴪ ׆ ꜚⱴ ṿ ֟ Ҋ

Ȃ Ҋ Ҭ̆TIMERx_CTL0Ҭ └ᵝDIR 1Ȃ 

TIMERx_SWEVGUPGβ 1 Ԋᴆ ̆ ṿᴪ ∆ ҹ ꜚⱴ

ṿ̆ ֟ ԊᴆȂ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ( ̆ ꜚ ̆ № )

Ȃ 

17-39. Ҋ ̆PSC=0/2 17-40. Ҋ ̆

TIMERx_CARṿ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99̆ Ҍ Ҋ

ҹȂ 

17-39. 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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17-40. 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 ⌠ 0ȂȂ

҉ Ҭ̆ ⌠ ꜚⱴ ṿ-1֟ ѿҩ҉ Ԋᴆ̕ Ҋ

Ҭ̆ ⌠ 1 ֟ ѿҩҊ ԊᴆȂ Ҭ Ҭ̆TIMERx_CTL0

Ҭ └ᵝDIR ̆ ԅ Ȃ 

TIMERx_SWEVGUPGβ 1 ∆ץ ṿҹ0̆ ֟ ѿҩ Ԋᴆ̆

Ҭ Ҋ ҉ Ҋ Ȃ 

҉ Ҋ ̆TIMERx_INTFҬ UPIFβ ᴪ 1Ȃᵖ CHxIFᵝ 1ҍ

TIMERx_CTL0ҬCAMṿ ῏Ȃΐᵣ 17-41. Ҭ Ȃ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ( ꜚ ̆ № ) Ȃ 

17-41. Ҭ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99̆

TIMERx_PSC=0x0̆ ҹȂ 
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17-41. 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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17-42. ῀  

CI0
D

№̂CH0VAL̃№

TIMER_CK

Q D Q D Q

CI1FE0 

ITS 

CH0MS

CH0IF

CH0IE
CH0_CC_I

TIMERx_CC_INT

ῒז Ҭ  

CH0CAPPSC

&

ԍ
CH0P&CH0NP

CI0FE0

҉ /Ҋ

ITI0

ITI3

ITI1

ITI2

CI0FED

҉ &Ҋ

IS0 

CI0FED

 

῀ Ḥ CIx ң ̆ ѿ TIMERx_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 ғTIMERx_CHxCVҌ Ῥ ΏȂ 

̔Ҭ ᶏ ̂TIMERx_DMAINTENҬCHxIE  CHxDEÑ̔  

ᶏ Ҭ ̆ ץ Ҭ DMA Ȃ 

ԓ ̔ ᶏ ̂TIMERx_CHCTL2ҬCHxEÑȂ 

̔ ῀Ḥ ̆TIMERx_CHxCV ╠ ṿ̆CHxIFҹ 1Ȃ

CHxIFᵝ ҹ1̆ ↕CHxOFβ 1Ȃ TIMERx_DMAINTENҬCHxIE

CHxDEN ̆ Ҭ DMA ᴪ ₮Ȃ 

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

⌠CI0Ȃ TIMERx_CHCTL0ҬCH0MSҹ2ôb01̆ 0 Ḥ ҹCI0

҉ Ȃ TIMERx_CHCTL0ҬCH1MSҹ2ôb10̆ 1 Ḥ ҹCI0

Ҋ Ȃ ҹ ᵝ ̆ 0 ҉ ᵝȂTIMERX_CH0CV

PWM ṿ̆TIMERx_CH1CV PWM ṿȂ 

Â ₮ ⱳ  

17-43. ₮ ̂x=0,1,2,3̃ 

₮

CHxCV

Counter

₮
₮ └

CHxCOMCTL

₮ᶏ

CHxP

CHxE

OxCPRE 

CHx_O

CNT>CHxCV

CNT=CHxCV

CNT<CHxCV

 

17-43. ₮ ̂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 ̆ CHxCOMCTL̆ ҩ

₮ ץ ̆ ᵞ Ȃ ṿҍCHxCV ṿ

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

Ҋ̔ 

ѿ ̔ ̔ 

        ̆ № Ȃ 

ԋ ̔ ̔ 

CHxCOMSENᵝ ₮ ̕ 

CHxCOMCTLᵝ ₮ ̂ /ᵞ / ̃̕  

CHxPβ ̕ 

CHxENᶏ ₮Ȃ 

҈ ̔ CHxIE/CxCDEᵝ Ҭ /DMA ᶏ Ȃ 

̔ TIMERx_CARTIMERx_CHxCV ₮ ̔ 

CHxVAL ץ ᵰ Ȃ 

ԓ ̔ CENβᶏ Ȃ 

17-44. ҈ ₮ ԅ҈ ₮ ̔ / /ᵞ C̆AR=0x63̆
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CHxVAL=0x3Ȃ 

17-44. ҈ ₮  

 

 

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 CHxCOMCTLҹ3ôb110̆PWM 1

CHxCOMCTLҹ3ôb111̆̃ TIMERx_CAR TIMERx_CHxCVṿ̆ ₮

PWM Ȃ 

̆ ױ ҹң№ץ PWM ̔EAPWM( PWM)CAPWM(Ҭ

PWM)Ȃ 

EAPWM TIMERx_CARṿ‗ ̆ TIMERx_CHxCVṿ‗ Ȃ

17-45. EAPWM ԅEAPWM ₮ Ҭ Ȃ 

CAPWM ̂2*TIMERx_CARṿ ‗̃ ̆ ̂2*TIMERx_CHxCVṿ̃

‗ Ȃ 17-46. CAPWM ԅCAPWM ₮ Ҭ Ȃ 

҉ Ҭ  ̆PWM 0Ҋ(CHxCOMCTL=3ôb110)̆ TIMERx_CHxCVṿ

ԍ TIMERx_CAR ṿ ̆ ₮ ѿ ҹ ̕ PWM 1Ҋ

(CHxCOMCTL=3ôb111)̆ TIMERx_CHxCVṿ ԍTIMERx_CARṿ̆

₮ѿ ҹ Ȃ 
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17-45. EAPWM  

0

CHxVAL

CAR

PWM  MODE0

PWM  MODE1

Cx OUT

Cx OUT

Interrupt signal

CHxIF

 
17-46. 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  

17-43. ₮ ̂x=0,1,2,3̃ ̆ TIMERxԍ ₮ Ҋ̆

₮Ḥ ӊ╠ᴪ֟ ѿҩҬ Ḥ OxCPREḤ ̂ x ₮‰ Ḥ Ȃ̃

CHxCOMCTLᵝ ץ ӈOxCPREḤ Ȃ TIMERxԍ ₮ Ҋ̆

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 OxCPREѿ ₮ ̆ CHxCOMCTLᵝ ҹ0x06
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0x07ץ PWM 0/PWM1Ȃ ֓ Ҭ̆ ṿ TIMERx_CHxCV

ṿ ῏ ץ ̆OxCPREḤ ῒ Ȃΐᵣ ̆ ᵝȂ 

CHxCOMCTL=0x040x05ץ OxCPREḤ └ ₮ⱳ Ȃ ₮ Ḥ

ᴆ ҹ ̆ Ҍᶭ ԍTIMERx_CHxCVṿ ṿӊ

Ȃ 

CHxCOMCEN=1̆ ETI Ḥ ֟ ETIFPḤ ҹ ̆OxCPRE└

ҹᵞ Ȃ Ҋѿ Ԋᴆ⌠ ̆OxCPREḤ ᴪ ⌠ Ȃ 

֜  

֜ Ȃ 

ᴰ ⱳ  

ᴰ ⱳ Ȃ 

Һ-׆  

TIMERx Ҋ ̆ ᵝ ̆ Ả Ԋᴆ ̆ ץ

TIMERx_SMCFGҬ SMC[2:0]֓ Ȃ ֓ ῀ ץ

TIMERx_SMCFGҬ TRGS[2:0]Ȃ 

׆ .17-5 ᶛ̂ L0̃  

    №  

↓ҽ 

SMC[2:0] 

3'b100̂ ᵝ ̃ 

3'b101̂ Ả ̃ 

3'b110̂Ԋᴆ ̃ 

TRGS[2:0] 

000̔ITI0 

001̔ITI1 

010̔ITI2 

011̔ITI3 

100̔CI0F_ED 

101̔CI0FE0 

110̔CI1FE1 

111̔ETIFP 

CI0FE0

CI1FE1̆ CHxP

 

ETIF̆

ETP  

ҹITIx̆

№ Ҍ Ȃ 

ҹCIx̆

CHxCAPFLT

̆ № Ҍ

Ȃ 

ҹETIFP̆

№

Ȃ 

ᶛ1 

ᵝ  

῀҉ ⌠

̆

Ȃ 

TRGS[2:0]=3ôb000 

ITI0ҹ Ȃ 

ITI0̆

Ҍ Ȃ 

ITI0̆

№ Ҍ Ȃ 
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    №  

17-47. β  

  

TIMER_CK

CEN

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

UPIF

ITI0

TRGIF

Internal sync delay

 

ᶛ2 

Ả  

῀ҹᵞ

Ṝ̆ Ả

̆ ῀ҹ

̆ Ȃ 

TRGS[2:0]=3ôb101 

CI0FE0ҹ Ȃ 

TI0S=0̂ ̃

[CH0P=0] CI0FE0Ҍ

Ȃ ҉

 Ȃ 

ҩᶛ Ҭ

Ȃ 

17-48. Ả  

  

 

TIMER_CK

CEN

CNT_REG 94 95 96 97 98

CI0

TRGIF

CI0FE0

99

 

ᶛ3 

Ԋᴆ  

῀ ҉

Ȃ 

TRGS[2:0]=3ôb111 

ETIFPҹ Ȃ 

ETP = 0̆ETI Ҍ

Ȃ 

ETPSC = 1̆ETI 2

№ Ȃ 

ETFC = 0̆ETI 

Ȃ 
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    №  

17-49. Ԋᴆ  

  

TIMER_CK

CNT_REG 94 95 96 97

ETI

TRGIF

ETIFP

 

‖  

TIMERx_CTL0SPMβ 1̆ ᶏ ‖ Ȃ SPM1̆ Ҋ Ԋ

ᴆ⌠ Ả Ȃҹԅ ⌠ ‖ ̆ ץ CHxCOMCTLTIMERxҹPWM

Ȃ 

ѿ ‖ Ҋ̆ TIMERx_CTL0 ᶏ ᵝ

CEN=1ᶏ Ȃ Ḥ ᴆΏCEN=1֟ץ ѿҩ ‖̆ CENβѿ

Ḡ ҹ1 ⌠ Ԋᴆ CENβ ᴆΏ0Ȃ CENβ ᴆ 0̆ Ả ᵬ  ̆

ṿ Ḡ Ȃ 

‖ Ҋ̆ ᴪ CENβ 1̆ ᶏ Ȃ ̆ ṿ

TIMERx_CHxCVṿ ᶭ ѿ֓ Ȃҹԅ ⁞ ̆

ץ TIMERx_CHCTL0/1CHxCOMFENᵝ 1Ȃ ‖ Ҋ̆ ҉ ֟ ӊ

ŎxCPREḤ └ ҹҍ ̆p Ҍ Ȃ

₮ ҹPWM 0 PWM 1 CHxCOMFENᵝ ̆ ԍ

Ḥ Ȃ 

17-50. ‖ ̆TIMERx_CHxCV = 4 TIMERx_CAR=99ԅѿҩᶛ Ȃ 

17-50. ‖ ̆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=0̃Ȃ 

DMA  

DMA DMA Ȃ ңҩ DMA ῏

T̔IMERx_DMACFGTIMERx_DMATBȂ ᶏ DMA ᵝ ѿ̆֓ῤ Ҭ Ԋ

ᴆ ֟ץ DMA Ȃ Ҭ Ԋᴆ ̆TIMERxᴪ DMA ȂDMA M2P̂ᴰ

ҹ׆ῤ ⌠ ̃ ̆PADDR̂ ̃ҹTIMERx_DMATB ̆DMA

ᴪ TIMERx_DMATBȂ ҉̆TIMERx_DMATB ѿҩ ‖̆ ᴪ

TIMERx_DMATB⌠ѿҩῤ ̆ ҩῤ TIMERx_DMACFGҬ

DMATA Ȃ TIMERx_DMACFGDMATCβ ṿҹ0̆ 1 ᴰ ̆

1ҩDMA ץ Ȃ TIMERx_DMACFGDMATCβ ṿҌҹ1̆ᶛ ῒṿ

ҹ 3̆ 4 ᴰ ̆ Ῥ 3 DMA Ȃ 3 Ҋ̆DMA

TIMERx_DMATB ᴪ ⌠ DMATA+0x4̆DMATA+0x8̆

DMATA+0xC Ȃ ӊ̆ ѿ DMAῤ Ҭ ̆ ᴪ ̂DMATC+1̃

Ȃ 

Ῥ 1 DMA Ԋᴆ̆TIMERxᴪ ҉ Ȃ 

 

CortexÊ-M33ῤ Ả ̆DBG_CTL0Ҭ TIMERx_HOLDᵝ 1̆

Ả Ȃ 
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17.2.5. TIMERx ̂x=1̆ 2̆ 3̆ 4̃  

TIMER1 ῃ ̔0x5000 0000 

TIMER1 ῃ ̔0x4000 0000 

TIMER2 ῃ ̔0x5000 0400 

TIMER2 ῃ ̔0x4000 0400 

TIMER3 ῃ ̔0x5000 0800 

TIMER3 ῃ ̔0x4000 0800 

TIMER4 ῃ ̔0x5000 0C00 

TIMER4 ῃ ̔0x4000 0C00 

└ 0 (TIMERx_CTL0) 

Ẓ ̔0x00  

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

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

 rw rw rw rw rw rw rw rw 

 

ᵝ/β     

31:10 Ḡ  Ḡ ᵝṿ 

9:8 CKDIV[1:0] №   

ᴆ CKDIV̆ (CK_TIMER) ҍ

(DTS)ӊ № Ȃ 

00̔fDTS=fCK_TIMER 

01̔fDTS= fCK_TIMER /2 

10̔fDTS= fCK_TIMER /4 

11̔Ḡ  

7 ARSE ꜚ ᶏ   

0̔ TIMERx_CAR  

1̔ ᶏ TIMERx_CAR  

6:5 CAM[1:0]  

00̔ Ҭ ( )Ȃ 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 ̆ ₮
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̂TIMERx_CHCTL0ҬCHxMS=00̃̆ ҉ Ҋ C̆HxFβ ᴪ

1 

ᶏ ץ ̆ ᵝҌ ℗0x00׆ ⌠ 0x00 

4 DIR  

0̔ ҉  

1̔ Ҋ  

ҹҬ ̆ ᵝ Ȃ 

3 SPM ‖  

0̔ ‖ Ȃ Ԋᴆ ̆  

1̔ ‖ ᶏ Ȃ Ҋѿ Ԋᴆ ̆ Ả  

2 UPS  

ᴆ ᵝ̆ Ԋᴆ . 

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 

└ 1 (TIMERx_CTL1) 

Ẓ ̔0x04  

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

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

Ḡ  TI0S MMC[2:0] DMAS Ḡ . 

 rw rw rw  

 

ᵝ/β    

31:8 Ḡ  Ḡ ᵝṿ 

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_SWEVG ҬUPGβ 1 

001̔ ֟ ѿҩ ᶏ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ ᶏ ҹ̔ 

        CENβ 1 

        Ả Ҋ̆ ῀ 1 

010̔ ֟ ѿҩ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ UPDIS

UPSβ‗  

011̔ 0 ѿ ѿ ⱳ Һ̆ └ ֟ ѿҩTRGO‖ 

100̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ O0CPRE 

101̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ O1CPRE 

110̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ O2CPRE 

111̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ O3CPRE 

3 DMAS DMA  

0̔ / Ԋᴆ ̆ x DMA  . 

1̔ Ԋᴆ ̆ x DMA   

2:0 Ḡ  Ḡ ᵝṿ 

 

׆  (TIMERx_SMCFG) 

Ẓ ̔0x08  

ᵝṿ: 0x0000 0000  

̂32ᵝ̃Ȃ 

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

Ḡ  

 

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

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

rw rw rw rw rw rw rw rw 
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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 TRGS Ҍ ҹ3ôb111Ȃ 

0 1 ̆ ῀ ETIF  

̔ 0ᶏ SMC[2:0]ᵝ 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 
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7 MSM Һ-׆   

ᵝ Ȃ TRIGI TRGŎ

ѿ ̆TRGO Ạ ꜚԊᴆȂ 

0̔Һ׆ Ȃ 

1̔Һ׆ ᶏ Ȃ 

6:4 TRGS[2:0]   

ᵝ ѿҩḤ ᵬҹ ῀ Ȃ 

000: ITI0 

001: ITI1 

010: ITI2 

011: ITI3  

100: CI0F_ED 

101: CI0FE0 

110: CI1FE1 

111: ETIFP 

׆ ᶏ ֓ᵝҌ Ȃ 

3 OCRC OCPRE  

0: OCPRE_CLR_INT ⌠ OCPRE_CLR ῀Ȃ 

1: OCPRE_CLR_INT ⌠ ETIFȂ 

2:0 SMC[2:0] ׆ └ 

000̔῏ ׆ Ȃ CEN=1̆↕ № ῤ ꜚȂ 

001̔ 0Ȃ CI0FE0 ̆ CI1FE1 ҉/Ҋ Ȃ 

010̔ 1Ȃ CI1FE1 ̆ CI0FE0 ҉/Ҋ Ȃ 

011̔ 2Ȃ ѿҩḤ ῀ ̆ CI0FE0 CI1FE1

҉/Ҋ Ȃ 

100̔ ᵝ Ȃ Ҭ ῀ ҉ ∆ ̆ ғ֟ ԊᴆȂ 

101̔ Ả Ȃ ῀ҹ ̆ Ȃѿ ῀ ҹᵞ̆↕

Ả Ȃ 

110̔Ԋᴆ Ȃ ῀ ҉ ꜚȂ 

111̔ 0Ȃ Ҭ ῀ ҉ ꜚ Ȃ 

ԍ CI0F_ED ѿҩ ‖ ̆ Ả Ḥ ̆ ̆ץ  

CI0F_ED ᵬ ῀ ̆ Ả Ȃ 

DMA Ҭ ᶏ  (TIMERx_DMAINTEN) 

Ẓ ̔0x0C  

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
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Ḡ  TRGDEN Ḡ  CH3DEN CH2DEN CH1DEN CH0DEN UPDEN Ḡ  TRGIE Ḡ  CH3IE CH2IE CH1IE CH0IE UPIE 

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

 

ᵝ/β     

31:15 Ḡ  Ḡ ᵝṿ. 

14 TRGDEN DMA ᶏ  

0̔ DMA  

1̔ ᶏ DMA  

13 Ḡ  Ḡ ᵝṿ. 

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 ᵝṿ. 

6 TRGIE Ҭ ᶏ  

0̔ Ҭ  

1̔ ᶏ Ҭ  

5 Ḡ  Ḡ ᵝṿ. 

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  
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1̔ ᶏ 1Ҭ  

1 CH0IE 0 / Ҭ ᶏ  

0̔ 0Ҭ  

1̔ ᶏ 0Ҭ  

0 UPIE Ҭ ᶏ  

0̔ Ҭ  

1̔ ᶏ Ҭ  

Ҭ  (TIMERx_INTF) 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

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

 rc_w0 rc_w0 rc_w0 rc_w0 .  rc_w0  rc_w0 rc_w0 rc_w0 rc_w0 rc_w0 

 

ᵝ/β     

31:13 Ḡ  Ḡ ᵝṿ. 

12 CH3OF 3 ₮  

CH0OF  

11 CH2OF 2 ₮  

CH0OF  

10 CH1OF 1 ₮  

CH0OF  

9 CH0OF 1 ₮  

0 ҹ ῀ ̆ CH0IFᵝ 1 ̆ ԊᴆῬ

̆ 

ᵝ ץ ᴆ 1Ȃ ᵝ ᴆ 0. 

0̔ ₮Ҭ  

1̔ ԅ ₮Ҭ  

8:7 Ḡ  Ḡ ᵝṿ. 

6 TRGIF Ҭ  

Ԋᴆ ̆ ᴪ 1̆ ᵝ ᴆ 0Ȃ Ả ᶏ ̆

῀ ᴋ ֟ץ ԊᴆȂ ↕̆ῒ ֽ̆ ῀ ⌠

̆֟ ԊᴆȂ 
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0̔ Ԋᴆ֟  

1̔ Ҭ ֟  

5 Ḡ  Ḡ ᵝṿ. 

4 CH3IF 3 / Ҭ  

CH0IF 

3 CH2IF 2 / Ҭ  

CH0IF 

2 CH1IF 1 / Ҭ  

CH0IF 

1 CH0IF 0 / Ҭ  

ᴆ 1 ᴆ 0Ȃ 0 ῀ Ҋ ̆ Ԋᴆ ᵝ

1̕ 0 ₮ Ҋ ̆ ᵝ ѿҩ Ԋᴆ 1Ȃ 

0 ῀ Ҋ ̆ TIMERx_CH0CVᴪ Ȃ 

0̔ 0Ҭ  

1̔ 0Ҭ  

0 UPIF Ҭ  

ᵝ ᴋᵥ Ԋᴆ ᴆ 1̆ ᴆ 0Ȃ 

0̔ Ҭ  

1̔ Ҭ  

ᴆԊᴆ֟  (TIMERx_SWEVG) 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

 

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

Ḡ  

 

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

Ḡ  TRGG Ḡ . CH3G CH2G CH1G CH0G UPG 

  w  w w w w w 

 

ᵝ/β     

31:7 Ḡ  Ḡ ᵝṿ. 

6 TRGG Ԋᴆ֟  

ᵝ ᴆ 1̆ ᴆ ꜚ 0. ᵝ 1̆ TIMERx_INTFTRGIF

 

ᵝ 1̆ Ҭ DMĂ↕֟ Ҭ DMAD Ȃ 
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0̔ Ԋᴆ֟  

1̔ ֟ Ԋᴆ 

5 Ḡ  Ḡ ᵝṿ. 

4 CH3G 3 Ԋᴆ  

CH0G  

3 CH2G 2 Ԋᴆ  

CH0G  

2 CH1G 1 Ԋᴆ  

CH0G  

1 CH0G 0 Ԋᴆ  

ᵝ ᴆ 1̆ ԍ 0֟ ѿҩ / Ԋᴆ̆ ᴆ ꜚ 0Ȃ ᵝ  

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 

└ 0 (TIMERx_CHCTL0) 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

CH1COM

CEN 
CH1COMCTL[2:0] 

CH1COM

SEN 

CH1COM

FEN CH1MS[1:0] 

CH0COM

CEN 
CH0COMCTL[2:0] 

CH0COM

SEN 

CH0COM

FEN CH0MS[1:0] 

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

rw rw rw rw rw rw 

₮ ̔ 

ᵝ/β    

31:16 Ḡ  Ḡ ᵝṿ 
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15 CH1COMCEN 1 ₮ 0ᶏ  

CH0COMCEN 

14:12 CH1COMCTL[2:0] 1 ₮   

CH0COMCTL 

11 CH1COMSEN 1 ₮ ᶏ  

CH0COMSEN 

10 CH1COMFEN 1 ₮ ᶏ  

CH0COMFEN 

9:8 CH1MS[1:0] 1  

֓ᵝ ӈԅ ῀Ḥ Ȃ ῏  

(TIMERx_CHCTL2CH1ENβ 0) ֓ᵝ  ΏȂץ

00̔ 1 ҹ ₮ 

01̔ 1 ҹ ῀̆IS1 CI1FE1҉ 

10̔ 1 ҹ ῀̆IS1 CI0FE1҉ 

11̔ 1 ҹ ῀̆IS1 ITS҉ 

̔ CH1MS[1:0]=11̆ TRGSβ̂ᵝԍTIMERx_SMCFG̃

ῤ ῀Ȃ 

7 CH0COMCEN 0 ₮ 0ᶏ  

ᵝ 1̆ ⌠ETIFP ῀ ̆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

‗ԍCH0PȁCH0NPβ Ȃ 

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 
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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 ₮/  

ֽ ‖ Ҋ(SPM =1)̆ 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 0) ֓ᵝ ΏȂ 

00̔ 0 ҹ ₮ 

01̔ 0 ҹ ῀̆IS0 CI0FE0҉ 

10̔ 0 ҹ ῀̆IS0 CI1FE0҉ 

11̔ 0 ҹ ῀̆IS0 ITS҉ 

̔ CH0MS[1:0]=11̆ TRGSβ̂ᵝԍTIMERx_SMCFG̃

ῤ ῀ 

῀ ̔ 

ᵝ/β    

31:16 Ḡ  Ḡ ᵝṿ 

15:12 CH1CAPFLT[3:0] 1 ῀ └ 

CH0CAPFLT 

11:10 CH1CAPPSC[1:0] 1 ῀ №  

CH0CAPPSC 

9:8 CH1MS[1:0] 1  

ҍ ₮  

7:4 CH0CAPFLT[3:0] 0 ῀ └ 

CI0 ͂Ḥ ץ ̆ ᵝ Ȃ 

̔ fSAMP CI0͂ Ḥ ̆ Ḥ

Ȃ ⌠ ᵝ ̆ ҹ Ȃ 

Ҋ̔  
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CH0CAPFLT [3:0]  fSAMP 

4ôb0000  

4ôb0001 2 

fCK_TIMER 4ôb0010 4 

4ôb0011 8 

4ôb0100 6 
fDTS/2 

4ôb0101 8 

4ôb0110 6 
fDTS/4 

4ôb0111 8 

4ôb1000 6 
fDTS/8 

4ôb1001 8 

4ôb1010 5 

fDTS/16 4ôb1011 6 

4ôb1100 8 

4ôb1101 5 

fDTS/32 4ôb1110 6 

4ôb1111 8 
 

3:2 CH0CAPPSC[1:0] 0 ῀ №  

2β ӈԅ 0 ῀ № Ȃ TIMERx_CHCTL2Ҭ  

CH0EN =0̆↕ № ᵝȂ 

00̔ № ̆ ῀ ҉ ⌠ ѿҩ ѿ  

01̔ 2ҩԊᴆ ѿ  

10̔ 4ҩԊᴆ ѿ  

11̔ 8ҩԊᴆ ѿ  

1:0 CH0MS[1:0] 0  

ҍ ₮  

└ 1 (TIMERx_CHCTL1) 

Ẓ ̔0x1C 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

CH3COM

CEN 
CH3COMCTL[2:0] 

CH3COM

SEN 

CH3COM

FEN CH3MS[1:0] 

CH2COM

CEN 
CH2COMCTL[2:0] 

CH2COM

SEN 

CH2COM

FEN CH2MS[1:0] 

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

rw rw rw rw rw rw 

₮ ̔ 

ᵝ/β    
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31:16 Ḡ  Ḡ ᵝṿ 

15 CH3COMCEN 3 ₮ 0ᶏ  

CH0COMCEN 

14:12 CH3COMCTL[2:0] 3 ₮   

CH0COMCTL 

11 CH3COMSEN 3 ₮ ᶏ  

CH0COMSEN 

10 CH3COMFEN 3 ₮ ᶏ  

CH0COMFEN  

9:8 CH3MS[1:0] 3  

֓ᵝ ӈԅ ῀Ḥ Ȃ ῏  

(TIMERx_CHCTL2CH3ENβ 0) ֓ᵝ  ΏȂץ

00̔ 3 ҹ ₮ 

01̔ 3 ҹ ῀̆IS3 CI3FE3҉ 

10̔ 3 ҹ ῀̆IS3 CI2FE3҉ 

11̔ 3 ҹ ῀̆IS3 ITS҉ 

̔ CH3MS[1:0]=11̆ TRGSβ̂ᵝԍTIMERx_SMCFG̃

ῤ ῀ 

7 CH2COMCEN 2 ₮ 0ᶏ  

ᵝ 1̆ ⌠ETIFP ῀ ̆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
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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 ₮/  

ֽ ‖ Ҋ(SPM =1)̆ 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 0) ֓ᵝ ΏȂ 

00̔ 2 ҹ ₮ 

01̔ 2 ҹ ῀̆IS2 CI2FE2҉ 

10̔ 2 ҹ ῀̆IS2 CI3FE2҉ 

11̔ 2 ҹ ῀̆IS2 ITS҉. 

̔ CH2MS[1:0]=11̆ TRGSβ̂ᵝԍTIMERx_SMCFG̃

ῤ ῀ 

῀ ̔ 

ᵝ/β    

31:16 Ḡ  Ḡ ᵝṿ 

15:12 CH3CAPFLT[3:0] 3 ῀ └ 

CH0CAPFLT 

11:10 CH3CAPPSC[1:0] 3 ῀ №  

CH0CAPPSC 

9:8 CH3MS[1:0] 3  

ҍ ₮  

7:4 CH2CAPFLT[3:0] 2 ῀ └ 

CI2 ῀Ḥ ץ ̆ ᵝ Ȃ 

̔ fSAMP CI2 ῀Ḥ ̆ Ḥ

Ȃ ⌠ ᵝ ̆ ҹ Ȃ 
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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 =0̆↕ № ᵝȂ 

00̔ № ̆ ῀ ҉ ⌠ ѿҩ ѿ  

01̔ 2ҩԊᴆ ѿ  

10̔ 4ҩԊᴆ ѿ  

11̔ 8ҩԊᴆ ѿ  

1:0 CH2MS[1:0] 2  

ҍ ₮  

└ 2 (TIMERx_CHCTL2) 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

Ḡ  CH3P CH3EN Ḡ  CH2P CH2EN Ḡ  CH1P CH1EN Ḡ  CH0P CH0EN 

 rw rw  rw rw  rw rw  rw rw 

 

ᵝ/β     
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31:14 Ḡ  Ḡ ᵝṿ 

13 CH3P 3  

CH0P  

12 CH3EN 3ᶏ  

CH0EN  

11:10 Ḡ  Ḡ ᵝṿ 

9 CH2P 2  

CH0P  

8 CH2EN 2ᶏ  

CH0EN  

7:6 Ḡ  Ḡ ᵝṿ 

5 CH1P 1  

CH0P  

4 CH1EN 1ᶏ  

CH0EN  

3:2 Ḡ  Ḡ ᵝṿ 

1 CH0P 0  

0 ҹ ₮ ̆ ᵝ ӈԅ ₮Ḥ Ȃ 

0̔ 0 ҹ  

1̔ 0γ ҹ  

0 ҹ ῀ ̆ ᵝ 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 ׆ ̂

ᵝ ̃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 
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 (TIMERx_CNT) (x=1,2) 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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     

31:0 CNT[31:0] ֓ᵝ ╠ ṿȂΏ ᵬ ṿȂ 

 (TIMERx_CNT) (x=3,4) 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

CNT[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CNT[15:0] ֓ᵝ ╠ ṿȂΏ ᵬ ṿȂ 

№  (TIMERx_PSC) 

Ẓ ̔ 0x28 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 PSC[15:0] № ṿ 

ԍ TIMER_CK ̆(PSC+1)ץ Ԋᴆ֟ P̆SC ṿ

῀⌠ Ȃ 

ꜚ  (TIMERx_CAR) (x=1,2) 

Ẓ ̔0x2C 

ᵝṿ̔0xFFFF FFFF 

(32ᵝ)  

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 

ꜚ  (TIMERx_CAR) (x=3,4) 

Ẓ ̔0x2C 

ᵝṿ̔0x0000 FFFF 

(32ᵝ)  

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

Ḡ  

 

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

CARL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CARL[15:0] ꜚ ṿ 
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֓ᵝ ӈԅ ꜚ ṿȂ 

0 / ṿ  (TIMERx_CH0CV) (x=1,2) 

Ẓ ̔0x34 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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 

0 / ṿ  (TIMERx_CH0CV) (x=3,4) 

Ẓ ̔0x34 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

CH0VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CH0VAL[15:0] 0 ṿ 

0 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

0 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 
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1 / ṿ  (TIMERx_CH1CV) (x=1,2) 

Ẓ ̔0x38 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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 

1 / ṿ  (TIMERx_CH1CV) (x=3,4) 

Ẓ ̔0x38 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

CH1VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CH1VAL[15:0] 1 ṿ 

1 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

1 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 
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2 / ṿ  (TIMERx_CH2CV) (x=1,2) 

Ẓ ̔0x3C 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

CH2VAL[31:16] 

rw 

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 

2 / ṿ  (TIMERx_CH2CV) (x=3,4) 

Ẓ ̔0x3C 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

CH2VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CH2VAL[15:0] 2 ṿ 

2 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

2 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 
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3 / ṿ  (TIMERx_CH3CV) (x=1,2) 

Ẓ ̔0x40 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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 

3 / ṿ  (TIMERx_CH3CV) (x=3,4) 

Ẓ ̔0x40 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

CH3VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CH3VAL[15:0] 3 ṿ 

3 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

3 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 
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DMA  (TIMERx_DMACFG) 

Ẓ ̔0x48 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

Ḡ  DMATC[4:0] Ḡ  DMATA [4:0] 

 rw  rw 

 

ᵝ/β     

31:13 Ḡ  Ḡ ᵝṿ. 

12:8 DMATC [4:0] DMAD  

ᵝ ӈԅ DMA ̂ Ώ̃TIMERx_DMATB n̆ n = (DMATC 

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

7:5 Ḡ  Ḡ ᵝṿ 

4:0 DMATA [4:0] DMAD  

ᵝ ӈԅ DMA TIMERx_DMATB ѿҩ Ȃ

TIMERx_DMAѿ ̆ ᵝ Ȃ ԋ

TIMERx_DMATB̆ +0x4Ȃ 

DMA ‖  (TIMERx_DMATB) (x=1,2) 

Ẓ ̔0x4C 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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 
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DMA ‖  (TIMERx_DMATB) (x=3,4) 

Ẓ ̔0x4C 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

DMATB[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 DMATB [15:0] DMA ‖ 

ҩ Ώ̆̂ +ᴰ *4̃ ῤ ᴪ  

ᴰ ᴆ ̆ ҹ 0⌠ DMATCȂ 

῀  (TIMERx_IRMP)(x=4) 

Ẓ ̔0x50 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

Ḡ  CI3_RMP[1:0] Ḡ  

 rw  

 

ᵝ/β     

31:8 Ḡ  Ḡ ᵝṿ 

7:6 CI3_RMP[1:0] 3 ῀  

00̔ 3 ῀ ⌠GPIO(TIMER4_CH3) 

01̔ 3 ῀ ⌠IRC32K 

10̔ 3 ῀ ⌠LXTAL 

11̔ 3 ῀ ⌠RTC  

5:0 Ḡ  Ḡ ᵝṿ 
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 (TIMERx_CFG) 

Ẓ ̔0xFC 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

Ḡ  CHVSEL Ḡ  

 rw  

 

ᵝ/β     

31:2 Ḡ  Ḡ ᵝṿ 

1 CHVSEL Ώ ᵝ 

ᵝ ᴆΏ1 0Ȃ 

1̔ Ώ῀ ṿҍ ╠ṿ ̆Ώ῀ ᵬ  

0̔  

0 Ḡ  Ḡ ᵝṿ 
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17.3. L4̂TIMERx,x=15,16̃ 

 ׃ .17.3.1

L4̂TIMER15/16̃ ̆ ῀ ₮ Ȃ ֟ץ PWMḤ

└ Ȃ L4 ѿҩ16β Ȃ 

L4 ̆ ץ ̆ῒ Ԋᴆ ץ ꜚῒז  

L4 ԅѿҩ ῀ ̆ └Ȃ 

17.3.2. 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 Ԋᴆ̕ 
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17.3.3.  

17-51. L4 ᶫԅ L4 ῤ  

17-51. L4  

῀
&

&
№

└

TIMERx_CHxCV

/ Ҭ

Ҭ └

CK_TIMER

CH0_IN

CAR

Repeater 

₮

ȁPWM ῒז

Ҋ ₮Ḥ ̆ ∆
ȁԑ ȁ ᴆ

₮ȁ ῀ȁҬ ῀ȁ

₮ └
BRKEN

BRKIN

CKM 

clock monitor

CH0_O

CH0_ON

DMA └

DMA REQ/ACK

TIMERx_CH0

TIMERx_UP

ŀŀ.

cap/com

req en/direct  req set 

№

PSC_CLK
TIMER_CK

Interrupt

break

update

 

17.3.4. ⱳ  

 

L4ῤ CK_TIMER ꜚ. 

Â ῤ ̂ ⌠RCU CK_TIMER̃ 

L4 ѿҩ ̔ῤ Ȃ ꜚ № ῤ

CK_TIMERȂ CENᵝ C̆K_TIMER№ ̂ № ṿ TIMERx_PSC ̃

֟ PSC_CLKȂ 

ꜚ № TIMER_CKԍ ԍRCU CK_TIMER 
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17-52. ῤ № ҹ1 ̆  

 

 

CK_TIMER

CEN

PSC_CLK = TIMER_CK

CNT_REG

Reload Pulse

17 18 19 20 21 22

update event 
generate(UPG)

23 00 01 02 03 04 05 06 07

Update event (UPE)

 

№  

№ ץ ̂TIMER_CK)1⌠65536ӊ ᴋ ṿ№ ̆№

PSC_CLKꜚ Ȃ№ № TIMERx_PSC└̆ ҩ └

‖ ̆ Ȃ № Ҋѿ Ԋᴆ⌠ Ȃ 

17-53. 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
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ӈ TIMERx_CARҬ̃̆ ѿ ⌠ ꜚⱴ ṿ ᴪ̆ 0׆ ҉ Ȃ

ԅ ̆ (TIMERx_CREP+1)҉ ֟ Ԋᴆ̆ ↕ ҉ ᴪ֟

ԊᴆȂ ҉ Ҭ T̆IMERx_CTL0Ҭ └ᵝDIR

0Ȃ 

TIMERx_SWEVGUPGβ 1 Ԋᴆ ̆ ṿᴪ 0̆ ֟

ԊᴆȂ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ( ̆ ꜚ ̆ № )

Ȃ 

17-54. ҉ P̆SC=0/2 ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99̆ Ҍ

№ Ҋ ҹȂ 

17-54. ҉ ̆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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17-55. ҉ ̆ TIMERx_CAR ṿ 

 

 

TIMER_CK

CEN

PSC_CLK

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

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register
120 99

change CAR Vaule 

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

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register 120 99

change CAR Vaule 

120 99Auto-reload shadow register

...

Hardware set

Hardware set
Software clear

Hardware set

ARSE = 0 

ARSE = 1 

 

Ԋᴆ̂ ҉ /Ҋ ̃  

N+1ҩ ӊ ֟ Ԋᴆ̆ ̆Nҹ

TIMERx_CREPCREPȂ ҉ Ҋ̆ ҉ ⁞Ȃ 

TIMERx_SWEVGUPGβ 1 ץ TIMERx_CREPҬCREPṿ ֟

ѿҩ ԊᴆȂ 
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17-56. ҉ 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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17-57. ῀  

CI0
D

№̂CH0VAL̃№

TIMER_CK

Q D Q D Q

CH0MS

CH0IF

CH0IE
CH0_CC_I

TIMERx_CC_INT

ῒז Ҭ  

CH0CAPPSC

&

ԍ
CH0P&CH0NP

CI0FE0

҉ /Ҋ

IS0 

 

῀Ḥ CIx ԍTIMERx_CHxḤ Ȃ ῀Ḥ CIxᾢ TIMER_CKḤ ̆

̆֟ ѿҩ Ḥ Ȃ ̆ ץ ҉

Ҋ Ȃ CHxP ᶏ ҉ Ҋ Ȃ CHxMS̆ ץ ῒז

῀Ḥ ῤ Ḥ ᵬҹ Ḥ Ȃ IC№ ̆ᶏ ҩ ῀Ԋᴆ ֟ ѿ

ҩ ԊᴆȂ Ԋᴆ ̆TIMERx_CHxCVỮ ṿȂ 

Ҋ̔ 

ѿ ̔ ̂TIMERx_CHCTL0ҬCHxCAPFLT̃̔  

῀Ḥ Ḥ ̆ CHxCAPFLTȂ 

ԋ ̔ ̂TIMERx_CHCTL2ҬCHxP/CHxNP̃̔  

CHxP/CHxNP҉ Ҋ Ȃ 

҈ ̔ ̂TIMERx_CHCTL0 ҬCHxMS̔̃ 

ѿ CHxMS ῀ ̆ Ḡ ῀

̂CHxMS!=0x0̃̆ ғTIMERx_CHxCVҌ Ῥ ΏȂ 

̔Ҭ ᶏ ̂TIMERx_DMAINTENҬCHxIECHxDEÑ̔  

ᶏ Ҭ ̆ ץ Ҭ DMA Ȃ 

ԓ ̔ ᶏ ̂TIMERx_CHCTL2ҬCHxEÑȂ 

̔ ῀Ḥ ̆TIMERx_CHxCV ╠ ṿ̆CHxIFҹ 1Ȃ

CHxIFᵝ ҹ1̆ ↕CHxOFβ 1Ȃ TIMERx_DMAINTENҬCHxIE

CHxDEN ̆∞ Ҭ DMA ₮Ȃ 

֟ ̔ ᴆ CHxGβ̆ ᴪ ֟ Ҭ DMA Ȃ 

῀ Ӟ TIMERx_CHx҉Ḥ ‖ Ȃᶛ ̆ѿҩPWM

⌠CI0Ȃ TIMERx_CHCTL0ҬCH0MSҹ2ôb01̆ 0 Ḥ ҹCI0̆
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҉ ȂȂTIMERX_CH0CV PWM ṿȂ 

Â ₮ ⱳ  

17-58. ₮ ̂ 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

 

17-58. ₮ ̂ 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 ₮ ̆CH0_OCH0_ONΐᵣ ₮ ’ ҍTIMERx_CCHP

Ҭ ῏ᵝ̂ROSȁIOSȁPOEDTCFGβ ̃ ῏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 ̕ 

Â CHxENᶏ ₮Ȃ 

҈ ̔ CHxIE/CxCDEᵝ Ҭ /DMA ᶏ Ȃ 
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̔ TIMERx_CARTIMERx_CHxCV ₮ ̔ 

        TIMERx_CHxCVץ ᵰ Ȃ 

ԓ ̔ CENβᶏ Ȃ 

17-59. ҈ ₮ ԅ҈ ₮ ̔ / /ᵞ C̆AR=0x63̆

CHxVAL=0x3Ȃ 

17-59. ҈ ₮  

 

 

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 CHxCOMCTLҹ3ôb110̆PWM 1

CHxCOMCTLҹ3ôb111̆̃ TIMERx_CAR TIMERx_CHxCVṿ̆ ₮

PWM Ȃ 

̆ ױ ҹң№ץ PWM ̔EAPWM( PWM)CAPWM(Ҭ

PWM)Ȃ 

EAPWM TIMERx_CARṿ‗ ̆ TIMERx_CHxCVṿ‗ Ȃ

17-60. PWM ԅPWM ₮ Ҭ Ȃ 

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

TIMERx_CAR ṿ̆ ₮ѿ ҹ Ȃ 

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

ѿ ҹ Ȃ 
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17-60. PWM  

0

CHxVAL

CAR

PWM  MODE0

PWM  MODE1

Cx OUT

Cx OUT

Interrupt signal

CHxIF

 

₮‰ Ḥ  

17-58. ₮ ̂ ԑ ₮ ̆x=0̃ ̆ TIMERxԍ ₮

Ҋ̆ ₮Ḥ ӊ╠ᴪ֟ ѿҩҬ Ḥ OxCPREḤ ( x ₮‰ Ḥ )Ȃ

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 OxCPREѿ ₮ ̆ CHxCOMCTLᵝ ҹ0x06

0x07ץ PWM 0/PWM1Ȃ ֓ Ҭ̆ ṿ TIMERx_CHxCV

ṿ ῏ ץ ̆OxCPREḤ ῒ Ȃΐᵣ ̆ ᵝȂ 

CHxCOMCTL=0x040x05ץ OxCPREḤ └ ₮ⱳ Ȃ ₮ Ḥ

ᴆ ҹ ̆ Ҍᶭ ԍTIMERx_CHxCVṿ ṿӊ

Ȃ 

CHxCOMCEN=1̆ ETI Ḥ ֟ ETIFPḤ ҹ ̆OxCPRE└

ҹᵞ Ȃ Ҋѿ Ԋᴆ⌠ ̆OxCPREḤ ᴪ ⌠ Ȃ 

₮ԑ PWM 

CHx_OCHx_ONѿ ԑ ₮ ̆ ңҩḤ Ҍ ȂTIMERxѿ ԑ

₮ Ȃԑ Ḥ CHx_OCHx_ONѿ ‗ ̔TIMERx_CHCTL2Ҭ

CHxENCHxNENᵝ̆TIMERx_CCHPҬ TIMERx_CTL1Ҭ POEN, ROS, 

IOS, ISOxISOxN ᵝȂ ₮ TIMERx_CHCTL2Ҭ CHxPCHxNPβ ‗ Ȃ 
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17-6. └ 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 CHx_O = CHxP CHx_ON = CHxNP 

CHx_O/CHx_ON ₮ . 

ᶏ :  

 CHx_O = ISOx  CHx_ON = ISOxN 
1 

0 

1 

1 

0 

0 

CHx_O = CHxP CHx_ON = CHxNP 

CHx_O/CHx_ON ₮ . 

1 CHx_O = CHxP CHx_ON = CHxNP 

CHx_O/CHx_ON ₮ᶏ . 

ᶏ :  

 CHx_O = ISOx  CHx_ON = ISOxN 
1 

0 

1 

1 

0 

0/1 

0 

0 
CHx_O/CHx_ON = LOW 

CHx_O/CHx_ON ₮ . 

1 
CHx_O = LOW 

CHx_O ₮ . 

CHx_ON=OxCPRÈ

CHxNP 

CHx_ON ₮ᶏ   

1 

0 

CHx_O=OxCPRÈ

CHxP 

CHx_O ₮ᶏ  

CHx_ON = LOW 

CHx_ON ₮ . 

1 

CHx_O=OxCPRÈ

CHxP 

CHx_O ₮ᶏ  

CHx_ON=(!OxCPRE)ˋ

CHxNP 

CHx_ON ₮ᶏ  

1 

0 

0 
CHx_O = CHxP 

CHx_O ₮ . 

CHx_ON = CHxNP 

CHx_ON ₮ . 

1 
CHx_O = CHxP 

CHx_O ₮ᶏ  

CHx_ON=OxCPRÈ

CHxNP 

CHx_ON ₮ᶏ  

1 

0 

CHx_O=OxCPRÈ

CHxP 

CHx_O ₮ᶏ  

CHx_ON = CHxNP 

CHx_ON ₮ᶏ  

1 

CHx_O=OxCPRÈ

CHxP 

CHx_O ₮ᶏ  

CHx_ON=(!OxCPRE)ˋ

CHxNP 

CHx_ON ₮ᶏ  
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ԑ PWM ῀  

CHxENCHxNENҹ1ôb1 POEN̆ ῀ ᴪ ᶏ ȂDTCFGβ ӈԅ

̆ 0 Ȃ ̆ TIMERx_CCHPȂ 

῀̆ Ḡԅ ԑ ң Ḥ Ҍᴪ Ȃ 

PWM0 ̆ x ̂TIMERx = CHxVAL̃̆ OxCPRE Ȃ

17-61. 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 17-61. 

ԑ ₮ Ȃ̃ 

Â ԍ ԍCHx_ONḤ ̆CHx_ONḤ ѿ ҹ ṿȂ 

17-61. 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

POEN, IOSROS β̆ TIMERx_CTL1ISOx ISOxNᵝȂ Ҭ Ԋᴆ ̆

CHx_OCHx_ON Ḥ ₮Ҍ ҹ ȂҬ ץ Ҭ ῀ ̆Ӟ

ץ HXTAL ԊᴆȂ Ԋᴆ RCUҬ (CKM)֟ Ȃ

TIMERx_CCHPBRKENβ 1 ᶏץ Ҭ ⱳ ȂTIMERx_CCHPBRKPβ

‗ ԅҬ ῀ Ȃ  

Ҭ ̆POENβ ̆ѿ POENβҹ0̆ CHx_OCHx_ONTIMERx_CTL1
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Ҭ ISOxβ ISOxNꜚȂ IOS=0̆ ₮ᶏ ̆ ↕ ₮ᶏ ׅ ҹ Ȃ

∆ԑ ₮ ԍ ᵝ ̆ ֟ Ḃץ̆ ѿҩ ꜚ

₮̆ ₮ ISOxISOxNᵝ Ȃ  

Ҭ ̆TIMERx_INTFBRKIFᵝ 1Ȃ BRKIE=1̆Ҭ ֟ Ȃ 

17-62. 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

SPM1̆ Ҋ Ԋᴆ⌠ Ả Ȃҹԅ ⌠ ‖ ̆ ץ

CHxCOMCTLTIMERxҹPWM Ȃ 

ѿ ‖ Ҋ̆ TIMERx_CTL0 ᶏ ᵝ

CEN=1ᶏ Ȃ Ḥ ᴆΏCEN=1֟ץ ѿҩ ‖̆ CENβѿ

Ḡ ҹ1 ⌠ Ԋᴆ CENβ ᴆΏ0Ȃ CENβ ᴆ 0̆ Ả 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 ₮ ҹPWM0PWM1₮ Ҋ CHxCOMFENᵝ ̆

ԍ Ḥ  

17-63. ‖ ̆TIMERx_CHxCV = 4 TIMERx_CAR=99ԅѿҩᶛ Ȃ 
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17-63. ‖ ̆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 Ԋ

ᴆ ֟ץ DMA Ȃ Ҭ Ԋᴆ T̆IMERxᴪ DMA ȂDMA M2P ̆

PADDRTIMERx_DMATB ̆DMA ᴪ TIMERx_DMATBȂ ҉̆

TIMERx_DMATB ѿҩ ‖̆ ᴪ TIMERx_DMATB⌠ѿҩῤ ̆

ҩῤ TIMERx_DMACFGҬ DMATA Ȃ TIMERx_DMACFG

DMATCβ ṿҹ0̆ 1 ᴰ ̆ 1ҩDMA ץ Ȃ

TIMERx_DMACFGDMATCβ ṿҌҹ1̆ ᶛ ῒṿҹ3̆ 4 ᴰ ̆

Ῥ 3 DMA Ȃ 3 Ҋ D̆MATIMERx_DMATB ᴪ ⌠

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

̆ ᴪ ̂DMATC+1̃ Ȃ 

Ῥ 1 DMA Ԋᴆ̆TIMERxᴪ ҉ Ȃ 

 

CortexÊ-M33ῤ Ả ̆DBG_CTL1 Ҭ TIMERx_HOLDᵝ 1̆

Ả Ȃ  
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17.3.5. TIMERx (x=15,16) 

TIMER15 ῃ ̔0x5001 8000 

TIMER15 ῃ ̔0x4001 8000 

TIMER16 ῃ ̔0x5001 8400 

TIMER16 ῃ ̔0x4001 8400 

└ 0 (TIMERx_CTL0) 

Ẓ ̔0x00  

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

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

  rw  rw      rw    rw    rw    rw   

 

ᵝ/β     

31:10 Ḡ  Ḡ ᵝṿ 

9:8 CKDIV[1:0] №   

ᴆ CKDIV̆ (CK_TIMER) ҍ

(DTS)ӊ № Ȃ 

00̔fDTS=fCK_TIMER 

01̔fDTS= fCK_TIMER /2 

10̔fDTS= fCK_TIMER /4 

11̔Ḡ  

7 ARSE ꜚ ᶏ   

0̔ TIMERx_CAR  

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 ֟   
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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  

└ 1 (TIMERx_CTL1) 

Ẓ ̔0x04  

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

Ḡ  ISO0N ISO0 Ḡ  DMAS CCUC Ḡ  CCSE 

      rw rw   rw rw  rw 

 

ᵝ/β    

31:10 Ḡ  Ḡ ᵝṿ 

9 ISO0N 0 ԑ ₮ 

0̔ 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 . 
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7:4 Ḡ  Ḡ ᵝṿ 

3 DMAS DMA  

0̔ / Ԋᴆ ̆ x DMA  . 

1̔ Ԋᴆ ̆ x DMA   

2 CCUC └ └ 

└ ̂CHxEN, CHxNENCHxCOMCTLᵝ̃ᶏ (CCSE=1)̆

֓ └ Ҋ̔ 

0̔ CMTGβ 1   

1̔ CMTGβ 1 ⌠TRIGI҉ ̆   

ԑ ₮ ̆ ᵝ Ȃ  

1 Ḡ   Ḡ ᵝṿ. 

0 CCSE └ ᶏ  

0̔ CHxEN, CHxNENCHxCOMCTLᵝ . 

1̔ CHxEN, CHxNENCHxCOMCTLᵝᶏ . 

֓ᵝ Ώ῀ԅ̆ Ԋᴆ⌠ ֓ᵝ   

ԑ ₮ ̆ ᵝ  

DMA Ҭ ᶏ  (TIMERx_DMAINTEN) 

Ẓ ̔0x0C  

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

Ḡ  CH0DEN UPDEN BRKIE Ḡ  CMTIE Ḡ  CH0IE UPIE 

 rw rw rw  rw  rw rw 

 

ᵝ/β     

31:10 Ḡ  Ḡ ᵝṿ. 

9 CH0DEN 0 /  DMA ᶏ  

0̔ 0 / DMA  

1̔ ᶏ 0 / DMA  

8 UPDEN DMA ᶏ  

0̔ DMA  

1̔ ᶏ DMA  

7 BRKIE Ҭ Ҭ ᶏ  

0̔ Ҭ Ҭ  
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1̔ ᶏ Ҭ Ҭ  

6 Ḡ  Ḡ ᵝṿ. 

5 CMTIE Ҭ ᶏ  

0̔ Ҭ  

1̔ ᶏ Ҭ  

4:2 Ḡ  Ḡ ᵝṿ. 

1 CH0IE 0 / Ҭ ᶏ  

0̔ 0Ҭ  

1̔ ᶏ 0Ҭ  

0 UPIE Ҭ ᶏ  

0̔ Ҭ  

1̔ ᶏ Ҭ  

Ҭ  (TIMERx_INTF) 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

Ḡ  CH0OF Ḡ . BRKIF Ḡ  CMTIF Ḡ . CH0IF UPIF 

  rc_w0  rc_w0  rc_w0  rc_w0 rc_w0 

 

ᵝ/β     

31:10 Ḡ  Ḡ ᵝṿ. 

9 CH0OF 0 ₮  

0 ҹ ῀ ̆ CH0IFᵝ 1 ̆ ԊᴆῬ

̆ ᵝ ץ ᴆ 1Ȃ ᵝ ᴆ 0. 

0̔ ₮Ҭ  

1̔ ԅ ₮Ҭ  

8 Ḡ  Ḡ ᵝṿ. 

7 BRKIF Ҭ Ҭ ᵝ 

Ҭ ῀ ̆ ᴆ ᵝ ó1ôȂ 

Ҭ ῀ ̆↕ ᵝ ᴆ ó0ôȂ 

0̔ Ҭ Ԋᴆ֟  

1̔ Ҭ ῀҉ ⌠  

5 CMTIF Ҭ  
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Ԋᴆ ᵝ ᴆ 1̆ ᵝ ᴆ 0Ȃ 

0̔ Ҭ  

1̔ Ҭ  

4:2 Ḡ  Ḡ ᵝṿ. 

1 CH0IF 0 / Ҭ  

ᴆ 1 ᴆ 0Ȃ 0 ῀ Ҋ ̆ Ԋᴆ ᵝ

1̕ 0 ₮ Ҋ ̆ ᵝ ѿҩ Ԋᴆ 1Ȃ 

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_SWEVG) 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

Ḡ  BRKG Ḡ  CMTG Ḡ  CH0G UPG 

 w  w    w w 

 

ᵝ/β     

31:8 Ḡ  Ḡ ᵝṿ. 

7 BRKG ֟ Ҭ Ԋᴆ 

ᵝ ᴆ 1̆ ԍ֟ ѿҩҬ Ԋᴆ̆ ᴆ ꜚ 0Ȃ ᵝ 1 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 CHxCOMCTL) ԑ ₮ ̂ TIMERx_CTL1Ҭ

CCSEṿ Ȃ̃  

0̔ Ҍ֟ └ Ԋᴆ 
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1̔ ֟ └ Ԋᴆ 

4:2 Ḡ  Ḡ ᵝṿ. 

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 

└ 0 (TIMERx_CHCTL0) 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

Ḡ  

Ḡ  CH0COMCTL[2:0] 
CH0COM

SEN 

CH0COM

FEN CH0MS[1:0] 

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

   rw rw rw 

₮ ̔ 

ᵝ/β    

31:7 Ḡ  Ḡ ᵝṿ. 

6:4 CH0COMCTL[2:0] 0 ₮   

ᵝ ӈԅ ₮‰ Ḥ O0CPRE ₮ ̆ O0CPRE‗ ԅCH0_Oȁ

CH0_ONṿȂ ̆O0CPRE ̆ CH0_OȁCH0_ON

‗ԍCH0PȁCH0NPβ Ȃ 

000̔ Ȃ ₮ TIMERx_CH0CVҍ TIMERx_CNT

O0CPREҌ ᵬ  

001̔ ҹ Ȃ ṿҍ / ṿ TIMERx_CH0CV

̆ └O0CPREҹ Ȃ 

010̔ ҹᵞȂ ṿҍ / ṿ TIMERx_CH0CV

̆ └O0CPREҹᵞȂ 
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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_CH0CV̆O0CPRE

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 ₮/  

ֽ ‖ Ҋ(SPM =1)̆ ץ ’Ҋᶏ PWM  

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

2 Ḡ  Ḡ ᵝṿ. 

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

֓ᵝ ӈԅ ᵬ ῀Ḥ Ȃ ῏

(TIMERx_CHCTL2CH0ENβ 0) ֓ᵝ ΏȂ 

00̔ 0 ҹ ₮ 

01̔ 0 ҹ ῀̆IS0 CI0FE0҉ 

1x̔ Ḡ   

῀ ̔ 

ᵝ/β    

31:8 Ḡ  Ḡ ᵝṿ. 

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 
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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 

=0 ̆↕ № ᵝȂ 

00̔ № ̆ ῀ ҉ ⌠ ѿҩ ѿ  

01̔ 2ҩԊᴆ ѿ  

10̔ 4ҩԊᴆ ѿ  

11̔ 8ҩԊᴆ ѿ  

1:0 CH0MS[1:0] 0  

ҍ ₮  

└ 2 (TIMERx_CHCTL2) 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

Ḡ . CH0NP CH0NEN CH0P CH0EN 

            rw rw rw rw 

 

ᵝ/β    

31:4 Ḡ  Ḡ ᵝṿ 

3 CH0NP 0ԑ ₮  

0 ҹ ₮ ̆ ᵝ ӈԅԑ ₮Ḥ Ȃ 

0̔ 0ԑ ₮ ҹ  

1̔ 0ԑ ₮ᵞ ҹ  

0 ҹ ῀ ̆ ᵝ CH0P ᶏ ̆ᵬҹ ῀Ḥ CI0
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└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_CNT) 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

CNT[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ. 

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

Ẓ ̔ 0x28 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

PSC[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ. 

15:0 PSC[15:0] № ṿ 

ԍ TIMER_CK ̆(PSC+1)ץ Ԋᴆ֟ P̆SC ṿ

῀⌠ Ȃ 

ꜚ  (TIMERx_CAR) 

Ẓ ̔0x2C 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

CARL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ. 

15:0 CARL[15:0] ꜚ ṿ 

֓ᵝ ӈԅ ꜚ ṿȂ 

 (TIMERx_CREP) 

Ẓ ̔0x30 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

 

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

Ḡ  CREP[7:0] 

 rw 

 

ᵝ/ᵝ     

31:8 Ḡ  Ḡ ᵝṿ. 

7:0 CREP[7:0] ṿ 

֓ᵝ ӈԅ Ԋᴆ ֟ Ȃ ṿ⁞ҹ 0 ֟ ԊᴆȂ

Ӟᴪ ֓ᵝ (╠ ᶏ )Ȃ 

0 /  (TIMERx_CH0CV) 

Ẓ ̔0x34 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

CH0VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ. 

15:0 CH0VAL[15:0] 0 ṿ 

0 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

0 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

ԑ Ḡ  (TIMERx_CCHP) 

Ẓ ̔0x44 

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

rw rw rw rw rw rw rw rw 

 

ᵝ/β     

31:16 Ḡ  Ḡ ᵝṿ. 

15 POEN ₮ᶏ  

ᵝ Ҋץ 1̔  

ïΏ1 ᵝ 

ï OAEN=1̆↕ Ҋѿ Ԋᴆ 1. 

ᵝ Ҋץ 0̔  

ïΏ0 0 

ï Ҭ ῀̂ ̃ 

ѿҩ ҹ ₮ ̆ ԅ ᶏ ᵝ(TIMERx_CHCTL2

CHxEN, CHxNENβ)̆ ↕ 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 ò  

POENβ 1̆ ᵝ ӈԅ ( ԑ ₮ғ ҹ ₮ ) ₮ Ȃ 

0̔ POENβ 1̆ ₮Ḥ  (CHx_O/ CHx_ON) 

1̔ POENβ 1̆ ₮Ḥ  (CHx_O / CHx_ON)ᶏ ̆

TIMER0_CHCTL2CHxEN/CHxNENᵝ ῏ 

ᵝ TIMERx_CCHP PROT [1:0]=1011 Ҍ Ȃ 

10 IOS Ҋñ̓͂ ò  

POENβ 0̆ ᵝ ӈԅ ҹ ₮ ₮ Ȃ 

0̔ POENβ 0̆ ₮Ḥ (CHx_O/ CHx_ON) 

1̔ POENβ 0̆ ₮Ḥ (CHx_O/ CHx_ON)ᶏ ̆ TIMERx_CHCTL2

CHxEN/CHxNENᵝ ῏ 

ᵝ TIMERx_CCHP PROT [1:0]=1011 Ҍ Ȃ. 
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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_DMACFG) 

Ẓ ̔0x48 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

Ḡ  DMATC[4:0] Ḡ  DMATA [4:0] 

 rw  rw 

 

ᵝ/β     

31:13 Ḡ  Ḡ ᵝṿ. 

12:8 DMATC [4:0] DMAD  

ᵝ ӈԅ DMA ̂ Ώ̃TIMERx_DMATB n̆ n = (DMATC 

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

7:5 Ḡ  Ḡ ᵝṿ 

4:0 DMATA [4:0] DMAD  
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ᵝ ӈԅ DMA TIMERx_DMATB ѿҩ Ȃ

TIMERx_DMAѿ ̆ ᵝ Ȃ ԋ

TIMERx_DMATB̆ +0x4Ȃ 

DMA ‖  (TIMERx_DMATB) 

Ẓ ̔0x4C 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

DMATB[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ. 

15:0 DMATB [15:0] DMA ‖ 

ҩ Ώ̆̂ +ᴰ *4̃ ῤ ᴪ  

ᴰ ᴆ ̆ ҹ 0⌠ DMATCȂ 

 

 (TIMERx_CFG) 

Ẓ ̔0xFC 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

 

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

Ḡ  CHVSEL OUTSEL 

 rw rw 

 

ᵝ/β     

31:2 Ḡ  Ḡ ᵝṿ 

1 CHVSEL Ώ ᵝ 

ᵝ ᴆΏ1 0Ȃ 

1̔ Ώ῀ ṿҍ ╠ṿ ̆Ώ῀ ᵬ  

0̔  
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0 OUTSEL ₮ṿ ᵝ 

ᵝ ᴆΏ1 0Ȃ 

1̔ POENβҍIOSβ ҹ 0̆ ↕ ₮  

0̔  
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17.4. ̂TIMERx, x=5̃ 

 ׃ .17.4.1

(TIMER5)ѿҩ 16β Ȃ ץ ֟ DMA Ȃ 

17.4.2. Һ  

Â ̔16ᵝ̕  

Â ῤ ̕  

Â ̔ ҉ ̕ 

Â № ̔16ᵝ̆ ץ ̕ 

Â ꜚ ⱳ ̕ 

Â Ҭ ₮ DMA ̔ ԊᴆȂ 

17.4.3.  

17-64. ᶫԅ ῤ Ȃ 

17-64.  

№

/Ҭ

Ҭ └

APB BUS

CK_TIMER

ꜚ

TIMERx_TRGO

Interrupt
Update

UPIE

TIMER_CK PSC_CLK

DMA└
DMA ̔
TIMER_UP

 

17.4.4. ⱳ  

 

ץ ῤ CK_TIMERꜚȂ 

ֽ ѿҩ CK_TIMER̆ ꜚ № Ȃ CENᵝ C̆K_TIMER

№ ̂ № ṿ TIMERx_PSC ̃֟ PSC_CLKȂ 
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17-65. ῤ № ҹ1 ̆  

 

 

CK_TIMER

CEN

PSC_CLK = TIMER_CK

CNT_REG

Reload Pulse

17 18 19 20 21 22

update event 
generate(UPG)

23 00 01 02 03 04 05 06 07

Update event (UPE)

 

№  

№ ץ ̂TIMER_CK)1⌠65536ӊ ᴋ ṿ№ ̆№

PSC_CLKꜚ Ȃ№ № TIMERx_PSC└̆ ҩ └

‖ ̆ Ȃ № Ҋѿ Ԋᴆ⌠ Ȃ 

17-66. 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
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ӈ TIMERx_CARҬ̃̆ѿ ⌠ ꜚⱴ ṿ ᴪ̆ 0׆ ҉ ֟

҉ ԊᴆȂ ҉ Ҭ T̆IMERx_CTL0Ҭ └ᵝDIR 0Ȃ 

TIMERx_SWEVGUPGβ 1 Ԋᴆ ̆ ṿᴪ 0̆ ֟

ԊᴆȂ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ( ̆ ꜚ ̆ № )

Ȃ 

17-67. ҉ ̆PSC=0/2 17-68. ҉ ̆

TIMERx_CAR ṿ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99̆ Ҍ №

Ҋ ҹȂ 

17-67. ҉ ̆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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17-68. ҉ ̆ TIMERx_CAR ṿ 

 

 

TIMER_CK

CEN

PSC_CLK

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

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register
120 99

change CAR Vaule 

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

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register 120 99

change CAR Vaule 

120 99Auto-reload shadow register

...

Hardware set

Hardware set
Software clear

Hardware set

ARSE = 0 

ARSE = 1 

 

‖  

‖ ҍ ̆ TIMERx_CTL0SPMβ 1̆↕ᶏ ‖ Ȃ

SPM1̆ Ҋ Ԋᴆ⌠ Ả Ȃ 

ѿ ‖ Ҋ̆ TIMERx_CTL0 ᶏ ᵝCEN=1

ᶏ ̆ CENβѿ Ḡ ҹ1 ⌠ Ԋᴆ CENβ ᴆΏ0Ȃ CEN

ᵝ ᴆ 0̆ Ả ᵬ̆ ṿ Ḡ Ȃ 

 

CortexÊ-M33ῤ Ả ̆DBG_CTL0Ҭ TIMERx_HOLDᵝ 1̆

Ả Ȃ 
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17.4.5. TIMERx (x=5) 

TIMER5 ῃ ̔0x5000 1000 

TIMER5 ῃ ̔0x4000 1000 

└ 0 (TIMERx_CTL0) 

Ẓ ̔0x00  

ᵝṿ̔0x0000 0000 

(32β)  

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

Ḡ  

 

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

Ḡ  ARSE Ḡ  SPM UPS UPDIS CEN 

 rw  rw rw rw rw 

 

ᵝ/β    

31:8 Ḡ  Ḡ ᵝṿ 

7 ARSE ꜚ ᶏ   

0̔ TIMERx_CAR  

1̔ ᶏ TIMERx_CAR  

6:4 Ḡ  Ḡ ᵝṿ 

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 ֟   
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1̔ Ԋᴆ .  

̔ ᵝ 1 ̆UPGβ 1 ᵝ Ҍᴪ֟ Ԋᴆ̆ᵖ

№ ∆  

0 CEN ᶏ  

0̔  

1̔ ᶏ  

└ 1 (TIMERx_CTL1) 

Ẓ ̔0x04  

ᵝṿ̔0x0000 0000 

(32β)  

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

Ḡ  

 

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

Ḡ  MMC[2:0] Ḡ  

 rw  

 

ᵝ/β    

31:7 Ḡ  Ḡ ᵝṿ 

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

000̔ ֟ ѿҩ ᵝԊᴆ ̆ ₮ѿҩTRGOḤ ̆ ᵝ ҹ̔ 

        Һ ֟ ѿҩ ᵝԊᴆ 

        TIMERx_SWEVG ҬUPGβ 1 

001̔ ֟ ѿҩ ᶏ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ ᶏ ҹ̔ 

        CENβ 1 

        Ả Ҋ̆ ῀ 1 

010̔ ֟ ѿҩ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ UPDIS

UPSβ‗  

3:0 Ḡ  Ḡ ᵝṿ 

DMA Ҭ ᶏ  (TIMERx_DMAINTEN) 

Ẓ ̔0x0C  

ᵝṿ̔0x0000 0000 

(32β)  

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

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

Ḡ  UPDEN Ḡ  UPIE 

 rw  rw 

 

ᵝ/β    

31:9 Ḡ  Ḡ ᵝṿ 

8 UPDEN DMA ᶏ  

0̔ DMA  

1̔ ᶏ DMA  

7:1 Ḡ  Ḡ ᵝṿ 

0 UPIE Ҭ ᶏ  

0̔ Ҭ  

1̔ ᶏ Ҭ  

Ҭ  (TIMERx_INTF) 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

(32β)  

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

Ḡ  

 

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

Ḡ  UPIF 

 rc_w0 

 

ᵝ/β    

31:1 Ḡ  Ḡ ᵝṿ 

0 UPIF Ҭ  

ᵝ Ԋᴆ ᴆ 1̆ ᴆ 0Ȃ 

0̔ Ҭ  

1̔ Ҭ  

ᴆԊᴆ֟  (TIMERx_SWEVG) 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

(32β)  

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

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

Ḡ  UPG 

 w 

 

ᵝ/β    

31:1 Ḡ  Ḡ ᵝṿ 

0 UPG Ԋᴆ֟  

ᵝ ᴆ 1̆ ᴆ ꜚ 0Ȃ ᵝ 1 ғ ҉ ̆ 0̆

№ Ȃ 

0̔ Ԋᴆ֟  

1̔ ֟ Ԋᴆ 

 (TIMERx_CNT) 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0000 

(32β)  

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

Ḡ  

 

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

CNT[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ. 

15:0 CNT[15:0] ֓ᵝ ╠ ṿȂΏ ᵬ ṿȂ 

№  (TIMERx_PSC) 

Ẓ ̔0x28 

ᵝṿ̔0x0000 0000 

(32β)  

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

Ḡ  

 

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

PSC[15:0] 

rw 
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ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ. 

15:0 PSC[15:0] № ṿ 

ԍ TIMER_CK ̆(PSC+1)ץ Ԋᴆ֟ P̆SC ṿ

῀⌠ Ȃ 

ꜚ  (TIMERx_CAR) 

Ẓ ̔0x2C 

ᵝṿ̔0x0000 0000 

(32β)  

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

Ḡ  

 

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

CARL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ. 

15:0 CARL[15:0] ꜚ ṿ 

֓ᵝ ӈԅ ꜚ ṿȂ 
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18. ̂USART̃ 

 ׃ .18.1

/ ̂USART̃ ᶫԅѿҩ Ḃ ұ ֜ Ȃ ץ

ῃ ̆ ᴰ ȂUSART ᶫԅ ̆

UCLK̂PCLK1̆PCLK2̆USART0 CK_USART0ץ USART2 CK_USART2̃

№ ֟ 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 

18.2. Һ  

Â NRZ‰  

Â ῃ Ḥ 

Â Ḥ 

Â FIFOⱳ  

Â ̔ 

͠ ԑҹ ῏ APB USART Ȃ 

͠ Ҍᶭ PCLK Ȃ 

Â ֟ ̆ ҹ90MHz̆ ҹ8̆

11.25MBits/sȂ 

Â ῃ ұ ̔ 

͠ ᵝ̂8 9β ̃ᵞᵝ ᵝ ╠Ȃ 

͠ Ẽ ᵝ̆ ᵝ̆ ᵝ Ȃ 

͠ ֟ 0.5̆1̆ 1.5 2ҩẢ ᵝȂ 

Â ԑ Tx/RxȂ 

Â Ȃ 

Â ᴆModem ᵬ̂CTS/RTS̃ RS485ꜚ ᶏ Ȃ 

Â Ṣꜛ Ҭ DMĂ ḤȂ 

Â №≢ᶏ Ȃ 

Â Ẽ ᵝ └̔ 

͠ Ẽ ᵝ 

͠ Ẽ ᵝȂ 

Â LIN ֟ Ȃ 

Â ̂IrDAȂ̃ 

Â ᴰ ץ ҹ ᴰ ₮ Ȃ 

Â Ὶ ISO7816-3 ̔ 
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͠ ̂T=0̃ 

͠ ̂T=1̃ 

͠  

Â Ḥ̔ 

͠ Ҍ ̆↕ ῀ Ȃ 

׆ ͠ Ȃ 

Â ModBusḤ̔ 

͠ ⱳ  

͠ CR/LF ≢ 

Â ׆ ̔ 

͠ ‰ RBNEҬ  

͠ WUFҬ  

Â ̔ 

͠ ᴰ ̔ ‖ Ҍҹ ̂RBNẼ̆ FIFÔRFF̃̆ ‖ ҹ

̂TBẼ̆ ᴰ ̂TC̃  

͠ ̔ ̂ORERR̃̆ ̂NERR̃̆

̂FERR̃̆ Ẽ ̂PERR̃ 

͠ ᴆ ᵬ ̔CTS ̂CTSF̃ 

͠ LIN ̔LIN ̂LBDF̃ 

͠ Ḥ ̔IDLE ̂IDLEF̃ 

͠ ModBusḤ ̔ / ̂AMF̃̆ ̂RTF̃ 

͠ ̔ ̂EBF̃ ̂RTF̃ 

׆ ͠  

͠ Ҭ ᶏ ̆ ֓Ԋᴆ ᴪ Ҭ  

USART0USART2ῃ ҉ ⱳ ̆ᵖ USART1 ԅ҉ ׃ №ⱳ ̆Ҋ

֓ⱳ USART1Ҭ ̔ 

Â  

Â IrDA SIR ENDEC 

Â LIN  

Â ׆  

Â Ҭ  

Â ModBusḤ 

18.3. ⱳ  

USART 18-1. USART ҬҺ ׆ ⌠ῒז Ȃ 

18-1. USART  

   

RX ῀  

TX 
₮ 

I/O ( / )  

Ȃ USARTᶏ ̆

̆ ҹ  

CK ₮ ԍ Ḥ ұ Ḥ  
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nCTS ῀ ᴆ ᶏ Ḥ  

nRTS ₮ ᴆ Ḥ  

18-1. 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

 

18.3.1. USART  

USART ԍ ᵝ̆ ԍẢ ᵝȂUSART_CTL0ҬWLβ ץ Ȃ

USART_CTL0ҬPCENβ ̆ ѿҩ ᵝ ץ ᵬ ᵝȂ WLβ ҹ0̆ ҂ᵝ

ҹ ᵝȂ WLβ 1̆ ῇᵝҹ ᵝȂUSART_CTL0ҬPMβ ԍ ᵝ

Ȃ 

18-2. USART̂8 ᵝ 1Ả ᵝ̃ 

Stop

 

ᵝ
bit4 bit5 bit6 bit7bit0 bit1 bit2 bit3 ᵝ

ᵝ

Ả ᵝ
ᵝ

ᵝ

 

Ҭ̆Ả ᵝ ץ USART_CTL1ҬSTB[1:0]ᵝ Ҭ Ȃ 

18-2. Ả ᵝ  

STB[1:0] Ả ᵝ ̂ᵝ̃ ⱳ  

00 1 ṿ 

01 0.5  
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STB[1:0] Ả ᵝ ̂ᵝ̃ ⱳ  

10 2 ‰USART  

11 1.5  

ѿҩ Ҭ̆ ᵝ ҹ1Ȃ ҍ USART Ȃ 

Ả ᵝ ҩᵞ ҹҬ ȂUSART ᴰ UCLK ̆

ץ̆ ῍ ‗ Ȃ 

18.3.2.  

№ ѿҩ16β ̆ 12β № 4β №Ȃ ᶏ

ң № ṿ Ȃ ԍΐ № № ̆ ᶏUSART

֟ ‰ Ȃ 

№ ̂USARTDIṼҍ ΐ Ҋ῏ ̔ 

16̆Ὲ ҹ̔ 

USARTDIV= 
UCLK

16ĬBaud Rate
                          ̂17-1̃  

8̆ Ὲ ҹ̔ 

USARTDIV= 
UCLK

8ĬBaud Rate
                          ̂17-2̃  

ᶏ USARTӊ╠̆ └ ᾝᶏ Ȃ 

ᶛ ̆ 16̔ 

1. USART_BAUD ṿ ⌠USARTDIV̔ 

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

UASRTDIV=33+13/16=33.81Ȃ 

2. USARTDIV⌠USART_BAUD ṿ̔ 

Ẋ UASRTDIV=30.37̆INTDIV=30̂0x1ẼȂ 

16*0.37=5.92̆ 6̆  FRADIV=6̂0x6̃Ȃץ

USART_BAUD=0x1E6Ȃ 

̔ FRADIV=16̂ ₮̃̆ ↕ ᵝ ⱴ⌠ №Ȃ 

18.3.3. USART  

USART_CTL0 ᶏ ᵝ̂TEÑ ᵝ̆ ‖ Ҍҹ ̆

ᴪ TX ȂTX ץ USART_CTL1ҬTINVβ Ȃ

‖ CK ₮Ȃ 

TENᵝ ᴪ ₮ѿҩ ȂTENβ Ҭ Ҍ ץ ᵝ Ȃ 

҉ T̆BE ҹ Ȃ USART_STATҬTBEᵝ ̆ ץ Ҍ ╠
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ѿҩ ’ҊΏ῀USART_TDATAȂ Ώ῀USART_TDATĂTBEβ

0Ȃ USART_TDATA῀ ᵝ ̆ ᵝ ᴆ 1Ȃ ѿҩ

Ώ῀USART_TDATĂ ᾢ ῀ ‖ ̆ ╠

ᴰ ⌠ ᵝ ҬȂ Ώ῀USART_TDATĂ

̆TBEβ ᵝ̆ ┴ᴰ ⌠ ᵝ Ȃ 

Ẋ ѿ ₮ ̆ ғTBEβ ᵝ̆ ӇUSART_STATҬTCβ

1Ȃ USART_CTL0Ҭ Ҭ ᶏ ᵝ̂TCIẼҹ1̆ ᴪ֟ Ҭ Ȃ 

18-3. USART ₮ԅUSART Ȃ ᴆ ᵬ Ҋץ ̔ 

1. USART_CTL0 WL ̕ 

2. USART_CTL1ҬΏSTB[1:0]ᵝ Ả ᵝ ̕ 

3. ԅ Ḥ ̆ USART_CTL2Ҭᶏ DMÂDENTβ̃̕ 

4. USART_BAUDҬ ̕ 

5. USART_CTL0Ҭ ᵝUENβ̆ᶏ USART̕ 

6. USART_CTL0Ҭ TENβ̕ 

7. TBEᵝ̕ 

8. USART_TDATAΏ ̕ 

9. DMAᶏ ̆ ѿҩ 7-8̕  

10. TC=1̆ Ȃ 

18-3. USART  

DMA

ᴆΏdata0⌠
USART_TDATA 

ᴆ ᵝ

DMA

ᴆΏdata1⌠
USART_TDATA 

DMA

ᴆΏdata2⌠
USART_TDATA 

ᴆ ᵝ ᴆ ᵝ

USART_TDATA 

TBE

TEN

TX pin

0 1 2

data0 data1 data2

ᴆ ᵝ

ᴆ

TC  

USART ῀ᵞⱳ ӊ╠̆ TC ᵝȂ USART_INTCTCC

ᵝ 1 ץ TCβ Ȃ 

SBKCMDβ ̆ᴪ ѿҩ ̆ ̆SBKCMD 0Ȃ 

18.3.4. USART  

҉ ̆ Ҋץ ᶏ USART ̔ 

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 
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ᶏ ⌠ѿҩ ‖Ḃ Ȃ ѿҩ Ҭᴪ

̆ Ẽ ̆ Ȃ 

⌠ѿҩ ̆USART_STATҬ RBNEβ ̆ ԅUSART_CTL0

Ҭ Ҭ ᶏ ᵝRBNEIĔ ᴪ֟ Ҭ Ȃ USART_STATҬ ץ

Ȃ 

ᴆ ץ USART_RDATA DMA ⌠ ȂҌ

DMĂ USART_RDATA ѿҩ ᵬ ץ RBNEβȂ 

Ҭ̆ ᶏ RENβ̆Ҍ ╠ ᴪҡ Ȃ 

’Ҋ̆ ҈ҩ ṿ ᵀ ᵝ ṿȂ 8Ṑ ̆

3ȁ4ȁ5ҩ ̕ 16Ṑ ̆ 7ȁ8ȁ9ҩ Ȃ 3ҩ

Ҭ 2ҩ 3ҩҹ0̆ ᵝ ҹ0̆ ↕ҹ1Ȃ 3ҩ Ҭ ѿҩ ṿҍῒזң

ҩҌ ̆Ҍ ᵝ̆ ᵝ̆ Ẽ ᵝ Ả ᵝ̆ ֟ ̂NERR̃Ȃ

ᶏ DMĂ ᵝUSART_CTL2ҬERRIĔ ᴪ֟ Ҭ Ȃ USART_CTL2Ҭ

ᵝOSB̆ ֽ ѿҩ ᵀ ѿҩ ᵝ ṿȂ ’Ҋ Ҍᴪ ⌠

Ȃ 

18-4. ѿҩ ᵝ̂OSB=0̃ 

0 1 2 3 4 5 6 7

0 2 4 6 8 1
0

1
2

1
41 3 5 7 9 1
1

1
3

1
5

ѿҩ ᵝ

ᵝ

ᵝ

8Ṑ

16Ṑ

RX

 

ᵝUSART_CTL0Ҭ PCENβᶏ Ẽ ⱳ ̆ ѿҩ

Ẽ ṿ̆ ῒҍ ⌠ Ẽ ᵝ Ȃ Ҍ ŬSART_STAT

ҬPERR ᵝȂ ᵝԅUSART_CTL0Ҭ PERRIEᵝ̆ ֟ Ҭ Ȃ 

Ả ᵝᴰ ҬRX ҹ0̆ ֟ ̆USART_STATҬFERRβ Ȃ

ᶏ DMA ᵝUSART_CTL2ҬERRIEᵝ̆ ֟ Ҭ Ȃ 

⌠ѿ ̆ RBNEβ ̆ Ҍᴪ Ữ ‖ ҬȂ

USART_STAT Ҭ ₮ ᵝORERR ᵝȂ ᶏ DMA ᵝ

USART_CTL2ҬERRIEᵝ ᵝRBNEIĔ ֟ Ҭ Ȃ 

Ҭ̆֟ ԅ ̂NERR̃ȁ ̂PERR̃ȁ ̂FERR̃ ₮

̂ORERR̃̆ ↕NERRȁPERRȁFERRORERR RBNE ᵝȂ ᶏ DMĂ

RBNEҬ ̆ ᴆ ȁ ȁ ₮ ֟ Ȃ 
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18.3.5. DMA ‖  

ҹ⁞ ̆ ץ DMA ‖ ‖ Ȃ ᵝUSART_CTL2

ҬDENTβ ᶏץ DMA ̆ ᵝUSART_CTL2ҬDENRβ ᶏץ DMA Ȃ 

DMA ԍ USART ̆DMA ׆ ῤ SRAMD ⌠ USART ‖ Ȃ

18-5. DMA USART Ȃ 

18-5. DMA USART  

 USART_TDATA ҹ 

DMA

ῤSRAM ҹ

DMA

ᴰ ҹDMA ᴰ

DMAῒז ̆Ҭ ᶏ ̆ᴨᾢ

 

USART_STATҬTC 0 

ᶏ ԍUSART DMA

TC ᵝ

 

ᴰ ̆USART_STATҬTCβ 1Ȃ USART_CTL0Ҭ

TCIEβ̆ ֟ Ҭ Ȃ 

DMA ԍUSART D̆MA ׆ ‖ ᴰ ⌠ ῤSRAMȂ

18-6. DMA USART Ȃ USART_CTL2

ҬERRIEβ 1̆ USART_STATҬ ᵝ(FERRȁORERRNERR)

ᵝ ֟ Ҭ Ȃ 
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18-6. 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 

18.3.6. ᴆ └ 

ᴆ └ⱳ nCTSnRTS Ȃ USART_CTL2ҬRTSENβ 1

ᶏ RTS ̆ USART_CTL2ҬCTSENβ 1 ᶏ CTS Ȃ 

18-7. ңҩUSARTӊ ᴆ └ 

USART 1

TX

RX

USART 2

RX

TX

TX RX

nCTS nRTS

RX TX

nRTS nCTS

 

RTS  

USART ₮nRTS̆ ԍ ‖ Ȃ ѿ n̆RTS

̆ ҹԅ Ҋѿ Ȃ ‖ ̆nRTSḠ Ȃ 
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CTS  

USART nCTS͂ ‗ ץ Ȃ USART_STATҬ

TBEβ 0ғnCTSҹᵞ ̆ Ȃ ̆ nCTSḤ ҹ ̆

ᴪ ╠ Ả Ȃ 

18-8. ᴆ └ 

nCTS

RX

CTS

TX ᵝ  2 ᵝ  3Ả

ᵝ
Ả

ᵝ
 1 Ả ᵝ

ᵝ 1 ᵝ 2Ả

ᵝ
Ả

ᵝ

USART_TDATA  2

RTS

nRTS

 3

 

RS485 ꜚᶏ  

ꜚᶏ ⱳ USART_CTL2└ DEMβ Ȃ ᾛ DÊDriver 

EnableḤ̃ └Ȃ ╠ ꜚᶏ Ḥ ѿҩ ᵝӊ

Ȃ ҩ ץ USART_CTL0└ DEA[4:0]ᵝ Ҭ Ȃ ѿҩ

Ḥ ѿҩ Ả ᵝҍ DEḤ ӊ Ȃ ҩ ץ USART_CTL0

└ DED[4:0]ᵝ Ҭ ȂDEḤ ץ USART_CTL2└

DEPβ Ȃ 

18.3.7. Ḥ 

ḤҬ̆ ҩUSART ѿҩ Ȃ ԍѿҩ ̆ RX

̆ ѿ Ȃҹ⁞ ̆ ᴆ ץ USART_CMD Ҭ

MMCMDβ 1ᶏUSART͂ Ȃ 

USARTԍ ̆ ᵝ Ҍᴪ ᵝȂ ̆USARTץ ᴆ

Ҋңץ Ҭ ѿ ̔ Ȃ 

ᶏ USARTȂ RX ⌠ ̆ ᴆᴪ RWU

׆̆ ₮ ̆ᵖUSART_STATҬIDLEFᵝҌᴪ 1Ȃ 

USART_CTL0ҬWM ᵝ̆ ᵝᴪ ҹ ᵝȂ ᵝҹ

1̆ ҹ Ȃ ᵝ 0̆ ҹ Ȃ

ᵞ4β ᵞ7β ҍUSART_CTL1Ҭ ADDRβ ̆ ᴆᴪ RWU ̆ ₮

Ȃ ⌠ USART R̆BNE ᵝȂ USART_STATҬ׆ץ

Ȃ ᵞ4β ᵞ7β ҍUSART_CTL1Ҭ ADDRβҌ ̆ ᴆᴪ ᵝ

RWU ꜚ ῀ Ȃ ’Ҋ̆RBNEҌᴪ ᵝȂ 

USART_CTL0ҬPCENβ ᵝ̆ ᵝ ҹ ᵝ ῒ̆ᵩᵝ ҹ

ᵝȂ ADDMβ ᵝ̆ғ ҹ7β ̆ῒҬ ᵞ 6β ҍADDR[5:0]Ȃ
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ADDMβ ᵝ̆ғ ҹ9β ̆ῒҬᵞ8β ҍADDR[7:0] Ȃ 

18.3.8. LIN  

USART_CTL1 LMENᵝ ᶏ ԑ Ȃ LIN Ҋ̆

USART_CTL1ҬCKEN̆STB[1:0]USART_CTL2SCEN̆HDEN̆IRENβ

0Ȃ 

ѿҩ ̆LIN ҍ Ȃ ᵝ ҹ8ȂѿҩẢ

ᵝ 13ҩ0ҹ Ȃ 

ⱳ ῃ ԍ USART Ȃ ̆ ץ Ҋ Ӟ̆ ץ

ᴰ ҬȂUSART_CTL1ҬLBLENβץ Ȃ RX

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

USART_STATҬLBDFβ Ȃ USART_CTL1ҬLBDIEᵝ̆ ֟ Ҭ Ȃ 

18-9. Ҋ ̆ Ҋ̆USART ᴪ

⌠ѿҩῃ0 ̆ FERRᵝȂ 

18-9. Ҋ  

0 1 2

1 ҩ

USART_RDATA 0 1 00000000 2

FERR

RX

LBDF  

18-10. ᴰ Ҭ ̆ ᴰ Ҭ̆ ╠ᴰ

̆FERRᵝȂ 

18-10. ᴰ Ҭ  

0 2

USART_RDATA 0 1 2

FERR

RX

LBDF

1ҩ

1

 

18.3.9. Ḥ  

USART Һ Ҋ ῃ ұ Ḥ̆ ץ ᵝUSART_CTL1CKENβ ᶏ

Ȃ Ҋ ŬSART_CTL1LMENUSART_CTL2SCEN̆HDEN̆IRENβ

0ȂCK ᵬҹUSART ₮ֽ̆ TENβ ᶏ ̆ Ȃ ᵝ

Ả ᵝᴰ ̆Ҍᴪ׆CK ₮ ‖ȂUSART_CTL1CLENβ ‗ ᵞ

ᵝ̂ ᵝ̃ Ḥ ₮Ȃ Ҭ̆ӞҌᴪ

Ḥ ֟ ȂUSART_CTL1CPHβ ‗ ѿҩ ԋҩ

ȂUSART_CTL1CPLβ ‗ USART Ҋ̆

Ȃ  

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

ҍ Ȃ Ҋ ̆ ᴋᵥ Ȃ 

18-11. Ҋ USARTɒ  

USART

̂Һ ̃

RX

TX

CK

׆̂ ̃

῀

῀

₮

 

18-12. 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)

 

18.3.10. ұ ̂IrDA SIR̃ ⱳ  

ұ ⱳ ᵝUSART_CTL2ҬIRENᶏ Ȃ IrDA Ҋ̆

USART_CTL1 LMEN̆STB[1:0]̆CKENβ USART_CTL2 HDEN̆SCEN

ᵝ 0Ȃ 

IrDAҊ̆USART SIR └̆ └ Ḥ LED

̆ USART Ȃ ԍ ̆ ԍ115200Ȃ 
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18-13. IrDA SIR ENDEC 

‰
USART

SIR 

TX

RX

TX pin

RX pin

IREN

1

0

0

1

LED

ῤ

 

IrDAҊ̆TX ҍRX Ҍ ȂTX ҹᵞ ̆RX ҹ Ȃ

IrDA Ḡ ף ļ1Ľ̆ ᾣ ‖(RTZḤ ף( ļ0ĽȂῒ ‖

ѿҩᵝ 3/16ȂIrDA ⌠ ԍ1ҩPSC ‖Ȃ ‖ ԍ1p

ԍ2ṐPSC ̆IrDA↕ ⌠Ȃ 

ԍIrDAѿ ̆ IrDA SIR ENDECҬ̆ Ҍ Ȃ 

18-14. IrDA└ 

TX 
Ả ᵝ

ᵝ
10 0 00001 11 1

Ả ᵝ
ᵝ 1 0 1111 00000

TX 

RX 

RX

 

USART_CTL2ҬIRLPβ ᶏSIRץ ᵬ ᵞⱳ ҊȂ

PCLK№ ⌠ ᵞ ꜚȂ№ USART_GP ҬPSC[7:0]ᵝ ȂTX

‖ ҹᵞⱳץ 3ṐȂ ᵬ ҍ IrDA Ȃ 

18.3.11. Ḥ  

USART_CTL2 HDENβ̆ ᶏץ Ȃ Ḥ Ҋ̆

USART_CTL1 LMEN̆CKENβ USART_CTL2 SCEN̆IRENβ Ȃ 

Ҋֽ ḤȂTX RX ῤ׆ ⌠ѿ T̆X ҹIO Ȃ

Ḥ‖ ᴆ Ȃ TEN ᵝ ̆ Ҭ ᴪ Ȃ 
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18.3.12. ̂ISO7816-3̃  

ѿ Ḥ ̆ ISO7816-3 Ȃ ̂T=0̃ ̂T=1̃Ȃ

USART_CTL2 SCENβ 1̆ ᶏ Ȃ Ҋ ŬSART_CTL1

LMENβ USART_CTL2HDEN̆IRENβ 0Ȃ 

CKENβ ᵝ̆USART ᶫѿҩ Ȃ №ץ ԍῒז Ȃ 

Ҋ ҹ̔1 ᵝ+9 ᵝ̂ 1ҩ Ẽ ᵝ̃+1.5Ả ᵝȂ 

ѿ Ḥ Ȃ ҍ T̆X ̆

ҩ ᴪҍ ꜚ ѿ Ȃ 

18-15. ISO7816-3  

0 1 2 3 4 5 6 7

0 1 2 3 4 5 6 7

0.5 bit 1 bit

S

S

ISO 7816-3

ISO 7816-3

P

P

 

̂T=0̃ 

ԍ ᵬ Ҋ ׆̆ ᵝ ⌠TX ᴰ ԅ ҩ

̆ ғTC ᵝ USART_GP GUAT[7:0] ѿ Ȃ

Ҋ̆ ѿ Ả ᵝӊ ̆ῤ Ḡ ̆GUAT[7:0]ṿ

ҹISO7816-3 CGT⁞12Ȃ Ḡ ҉ TC └ ᵞ̆

⌠ ṿ ̆TC ᵝȂ 

USART ̆ ⌠ Ẽ T̆X Ả ᵝ ѿҩᵝ ῤ ᵞ̆

ѿҩNACKḤ Ȃ ̆USARTᴪ ꜚ SCRTNUMȂ ╠

ᴪ ῀2.5β Ȃ ѿ ̆TCᴪ ᵝȂ ׅ

⌠NACKḤ ŬSARTᴪẢ ̆ ᵝȂUSARTҌᴪ NACKḤ ᵬҹ

ᵝȂ 

USART ̆ ╠ ⌠ ̆TX Ả ᵝ ѿҩᵝ

ῤᴪ ᵞȂ ᴪ ⌠NACKḤ Ȃ ᴪ֟ ѿҩ Ȃ ⌠

R̆BNEҬ DMA Ҍᴪ Ȃ ̆ Ȃ

̂ ҩ ΐᵣṿ SCRTNUMᵝ ̃̆ ⌠ ׅ

̆USARTẢ NACKḤ ҩ ҹ Ẽ Ȃ USART_CTL2

Ҭ NKENβ ᶏץ NACKḤ Ȃ 

ҊҌ Ȃ 

̂T=1̃ 

T=1̂ ̃Ҋ̆USART_CTL2 NKENβ ῏ Ȃ 
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׆ ̆ ᴆ USART_RT RT[23:0]β BWT̂

̃-11ṿ̆ RBNEIEβȂ ⌠ԅ ҩ ̆ ׆ ⌠ ̆

Ҭ Ȃ ӊ╠ ⌠ԅ ѿҩ ̆↕ᴪ RBNEҬ Ȃ Ҋ̆ DMA׆

̆Ӟ ѿҩ Ῥ ᶏ DMAȂ 

⌠ ѿҩ ӊ ̂RBNEҬ ̃ USART_RT ҹCWT̂ ̃

-11ӊ ҩṿ̂ ҩ ץ ᵬҹ ᵝ̃̆ ҹԅ ꜚ ңҩ ӊ

Ȃ ╠ѿҩ ⌠ CWT ӊ ̆

USARTᴪ RTF ᴆ̆ RTIEᵝ ̆ᴪ Ҭ Ȃ 

USARTѿҩ ⌠ ̆ ҩ USART Ṝ ꜚ

0(TBE=0)Ȃ ҩ Ḥ ᵝԍ ₮ ҈ҩ ̂ № Ȃ̃ ҩṿ Ώ῀

USART_RT BL[7:0]Ȃ ᶏ DMA ̆ ӊ╠̆ ҩ ҹ

ṿ̂0x0̃Ȃҹԅ ⌠ ҩṿ̆ ⌠ ҩ ̆ᴪ ѿҩҬ Ȃ ᴆ ׆ץ

‖ ҈ҩ ᵬҹ Ȃ 

Ҭ ꜚ ̆ ץ ᴆ ₮ Ạ BLṿ ⌠Ȃp

ӊ╠ B̆L̂0xFF̃ץ ҹ ṿȂ ṿ↕ ⌠ ҈ҩ Ώ⌠

ҬȂ 

ҩ ̂ ̆ Ḥ ̃ ԍBL+4Ȃ EBF Ҭ

ᴆ̂ EBIEβ 1 Ȃ̃ ₮ ̆ ᴪ ѿҩRTҬ Ȃ 

 

ӈԅң ̔ Ȃ 

׆̆ ᵞᵝ ᴰ ̆TX ף ļ1Ľ̆ Ẽ Ȃ

’Ҋ̆MSBFβ DINVβ ҹ0̂ ṿ Ȃ̃ 

׆̆ ᵝ ᴰ ̆TX ᵞ ף ļ1Ľ̆ Ẽ Ȃ

’Ҋ̆MSBFβ DINVβ ҹ1Ȃ 

18.3.13. ModBusḤ 

ⱳ ̆USARTʟ ModBus/RTUModBus/ASCII Ȃ 

ModBus/RTUҊ̆ ѿҩ 2ҩ ≢ Ȃ ҩⱳ

ѿҩ ⱳ Ȃ 

ҹԅ ̆ ᵝUSART_CTL1 RTENβ USART_CTL0 RTIE

ᵝȂUSART_RT ҍ2ҩ ṿȂ ѿҩẢ ᵝ ̆

̆ ֟ ѿҩҬ ̆ ᴆ ╠ Ȃ 

ModBus/ASCIIҊ̆ ҹ ѿҩ ̂CR/LF̃ұȂUSART

└ ҩⱳ Ȃΐᵣ LFASCII ⌠ADDR Ҭ ̂AMIE=1̃

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

USART_RFCS RFENᵝᶏ FIFŎ ץ ᾧ CPU

RBNEҬ ̆ Ȃ FIFO Ữ 5 Ȃ FIFŎ

RFFINTᵝ ᵝȂ RFFIEᵝ̆ ֟ Ҭ Ȃ 

18-16. USARTFIFO  

Rx ᵝ

Rx

FIFO 0

FIFO 1

   Rx FIFO EN

Rx ‖DMA

FIFO 2

FIFO 3

 

ᴆ RBNEҬ ‖ ̆ ̆RBNEIEᵝ 0Ȃ

₮ ̆RBNEIEᵝ ᵝȂ ₮ ╠̆PERR̆NERR̆FERR̆EBF

0Ȃ 

deepsleep׆ .18.3.15  

‰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 

18.3.16. USARTҬ  

USARTҬ Ԋᴆ 18-3. USARTҬ ̔ 

18-3. USARTҬ  

Ҭ Ԋᴆ Ԋᴆ  ᶏ └ᵝ 

 TBE TBEIE 

CTS  CTSF CTSIE 
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Ҭ Ԋᴆ Ԋᴆ  ᶏ └ᵝ 

 TC TCIE 

⌠ ץ  RBNE 
RBNEIE 

⌠  ORERR 

FIFO  RFFINT RFFIE 

⌠  IDLEF IDLEIE 

Ẽ  PERR PERRIE 

LIN Ҋ̆ ⌠  LBDF LBDIE 

DMA ᶏ ̆

̂ ȁ ₮ ȁ

̃ 

NERR ORERR FERR ERRIE 

 AMF AMIE 

 RTF RTIE 

 EBF EBIE 

Deepsleep׆  WUF WUIE 

Ҭ └ ӊ╠̆ Ҭ Ԋᴆ ῏ Ȃ ᴋᵥ ṜUSART

└ ֟ ѿҩҬ ȂҌ ᴆ ץ ѿҩҬ Ⱶ ҩҬ ԊᴆȂ 
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18-17. USARTҬ  

IDLEF

IDLEIE

RBNE

RBNEIE

ORERR

RBNEIE

PERR

PERRIE

WUF

WUIE

LBDF

LBDIE

AMF

AMIE

RTF

RTIE

EBF

EBIE

FERR

NERR

ORERR
ERRIE OR

TC

TCIE

TBE

TBEIE

CTSF

CTSIE

USART_INT

RFFINT

RFFIE

DMA
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18.4. USART  

USART0 ῃ ̔0x5000 4800 

USART0 ῃ ̔0x4000 4800 

USART1 ῃ ̔0x5000 4400 

USART1 ῃ ̔0x4000 4400 

USART2 ῃ ̔0x5001 1000 

USART2 ῃ ̔0x4001 1000 

18.4.1. USART└ 0̂ USART_CTL0̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  EBIE RTIE DEA[4:0] DED[4:0] 

 rw rw rw rw 

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

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

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

 

ᵝ/ᵝ    

31:28 Ḡ  Ḡ ᵝṿȂ 

27 EBIE Ҭ ᶏ Ȃ 

0̔Ҭ  

1̔Ҭ ᶏ  

USART1̆ ᵝḠ Ȃ 

26 RTIE Ҭ ᶏ Ȃ 

0̔Ҭ  

1̔Ҭ ᶏ  

USART1̆ ᵝḠ Ȃ 

25:21 DEA[4:0] ꜚᶏ ᵝ Ȃ 

֓ ӈDÊ ꜚᶏ ̃Ḥ ᵝҍ ѿҩ ᵝӊ

Ȃ ץ ҹ ᵝ̂1/8 1/16ᵝ ̃̆ ץ OVSMODᵝ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

20:16 DED[4:0] ꜚᶏ ᵞ Ȃ 

֓ᵝ ӈѿҩ Ḥ ѿҩ Ả ᵝҍ ᵞDÊ ꜚᶏ ̃Ḥ ӊ

Ȃ ץ ҹ ᵝ̂1/8 1/16ᵝ ̃̆ ץ OVSMODᵝ

Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

15 OVSMOD  
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0̔16Ṑ  

1̔8Ṑ  

LIN̆IrDA ̆ ᵝḠ 0Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

14 AMIE ADDR Ҭ ᶏ Ȃ 

0̔ADDR Ҭ Ȃ 

1̔ADDR Ҭ ᶏ Ȃ 

13 MEN ᶏ Ȃ 

0̔ Ȃ 

1̔ ᶏ Ȃ 

12 WL  

0̔8 ᵝ 

1̔9 ᵝ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

11 WM ׆ Ȃ 

0̔  

1̔  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

10 PCEN └ᶏ Ȃ 

0̔ └ Ȃ 

1̔ └ ᶏ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

9 PM  

0̔Ẽ  

1̔  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

8 PERRIE Ҭ ᶏ Ȃ 

0̔ Ҭ Ȃ 

1̔ USART_STAT PERRᵝ ᵝ ̆ Ҭ Ȃ 

7 TBEIE Ҭ ᶏ Ȃ 

0̔Ҭ  

1̔ USART_STAT TBEᵝ ᵝ ̆ Ҭ Ȃ 

6 TCIE Ҭ ᶏ Ȃ 

ᵝ 1̆USART_STAT ҬTC ᵝ ֟ Ҭ Ȃ 

0̔ Ҭ Ȃ 

1̔ Ҭ ᶏ Ȃ 

5 RBNEIE ‖ Ҭ Ҭ ᶏ Ȃ 

0̔ ‖ Ҭ Ҭ Ȃ 

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

0̔IDLE Ҭ Ȃ 

1̔ USART_STAT IDLEFᵝ ᵝ ̆ Ҭ Ȃ 

3 TEN ᶏ  

0̔ ῏  

1̔  

2 REN ᶏ  

0̔ ῏  

1̔ ғ ᵝȂ 

1 UESM USART Ҋᶏ Ȃ 

0̔USARTҌ ׆ MCUȂ 

1̔USART ׆ MCUȂ ᴆ USART IRC16M

LXTALȂ 

USART1̆ ᵝḠ Ȃ 

0 UEN USARTᶏ  

0̔USART № ₮ Ȃ 

1̔USART № ₮ ᶏ Ȃ 

18.4.2. 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 Ȃ 
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0̔ ⱳ Ȃ 

1̔ ⱳ ᶏ Ȃ 

USART1̆ ᵝḠ Ȃ 

22:20 Ḡ  Ḡ ᵝṿȂ 

19 MSBF ᵝ ╠ 

0̔ / ̆ ᵞᵝ ╠Ȃ 

1̔ / ̆ ᵝ ╠Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

18 DINV ᵝ Ȃ 

0̔ ᵝḤ ṿ Ȃ 

1̔ ᵝḤ ṿ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

17 TINV TX Ȃ 

0̔TX Ḥ ṿ Ȃ 

1̔TX Ḥ ṿ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

16 RINV RX Ȃ 

0̔RX Ḥ ṿ Ȃ 

1̔RX Ḥ ṿ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

15 STRP ֜ TX/RX Ȃ 

0̔TX RX ⱳ Ҍ ֜ Ȃ 

1̔TX RX ⱳ ֜ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

14 LMEN LIN ᶏ Ȃ 

0̔LIN ῏ Ȃ 

1̔LIN Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

USART1̆ ᵝḠ Ȃ 

13:12 STB[1:0] STOPᵝ  

00̔1Ả ᵝ 

01̔0.5Ả ᵝ 

10̔2Ả ᵝ 

11̔1.5Ả ᵝ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

11 CKEN CK ᶏ  

0̔CK  

1̔CK ᶏ  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 
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USART1̆ ᵝḠ Ȃ 

10 CPL  

0̔ Ҋ̆CK Ҍ Ḡ ҹᵞ Ȃ 

1̔ Ҋ̆CK Ҍ Ḡ ҹ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

9 CPH ᵝ 

0̔ Ҋ̆ ҩ ѿҩ Ȃ 

1̔ Ҋ̆ ԋҩ ѿҩ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

8 CLEN CK  

0̔ Ҋ̆ ѿᵝ̂MSB̃ ‖Ҍ ₮⌠CK Ȃ 

1̔ Ҋ̆ ѿᵝ̂MSB̃ ‖ ₮⌠CK Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

7 Ḡ  Ḡ ᵝṿȂ 

6 LBDIE LIN Ḥ Ҭ ᶏ Ȃ 

0̔ Ḥ Ҭ Ȃ 

1̔ USART_STAT LBDFᵝ ᵝ̆ ֟ Ҭ Ȃ 

USART1̆ ᵝḠ Ȃ 

5 LBLEN LIN Ȃ 

0̔ 10ᵝ Ȃ 

1̔ 11ᵝ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

USART1̆ ᵝḠ Ȃ 

4 ADDM Ȃ 

ᵝ 4ᵝ ῃᵝ Ȃ 

0̔4ᵝ Ȃ 

1̔ῃᵝ Ȃ 7ᵝ̆8ᵝ 9ᵝ Ҋ̆ №≢ 6ᵝ̆7ᵝ 8ᵝ

̂ADDR[5:0], ADDR[6:0] ADDR[7:0]̃ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

3:0 Ḡ  Ḡ ᵝṿȂ 

18.4.3. USART└ 2̂ USART_CTL2̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  WUIE WUM[1:0] SCRTNUM[2:0] Ḡ  

 rw rw rw  
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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 ᵝṿȂ 

22 WUIE ׆ Ҭ ᶏ Ȃ 

׆0̔ Ҭ Ȃ 

׆1̔ Ҭ ᶏ Ȃ 

USART1̆ ᵝḠ Ȃ 

21:20 WUM[1:0] ׆ Ȃ 

ҩᵝ ָӇԊᴆ ץ ᵝUSART_STAT Ҭ WUF̂׆

̃ Ȃ 

00̔WUF Ṝ ᵝȂ ᵥ ADDR ADDMҬ ӈȂ 

01̔Ḡ  

10̔WUF ⌠ ᵝ ᵝȂ 

11̔WUF ⌠RBNE ᵝȂ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

USART1̆ ᵝḠ Ȃ 

19:17 SCRTNUM[2:0] ꜚ Ȃ 

Ҋ̆ ֓ᵝ Ȃ Ҋ̆

֟ ̂FERRᵝ ᵝ̃ӊ╠ ꜚ Ȃ 

Ҋ̆ ֟ ̂RBNEᵝ PERRᵝ ᵝ̃ӊ╠ ꜚ

Ȃ 

֓ᵝ ҹ0x0 ̆ Ҋ ֓ᵝ Ҍᴪ ꜚ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ ̆ Ả Ȃ 

USART1̆ ᵝḠ Ȃ 

16 Ḡ  Ḡ ᵝṿȂ 

15 DEP ꜚᶏ Ȃ 

0̔DEḤ Ȃ 

1̔DEḤ ᵞ Ȃ 

USART ᶏ (UEN=1) ̆ ᵝ Ҍ ΏȂ 

14 DEM ꜚᶏ Ȃ 

ᶏ ᵝץ ̆ ץ DEḤ └ȂDEḤ  RTS׆

₮ Ȃ 

0̔DEⱳ Ȃ 

1̔DEⱳ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

13 DDRE DMA Ȃ 

0̔ ’Ҋ̆Ҍ DMAȂ Ҍᴪ֟ DMA ̆

ץ Ḡ Ҍᴪ ᴰ ̆ᵖ Ҋѿҩ ⌠ ᴪ ᴰ Ȃ
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̆RBNEᵝḠ ץ0 ̆ᵖ ᵝᴪ ᵝȂ

ԍ Ȃ 

1̔ ’Ҋ̆DMA ᴪ ̆ ⌠ ᵝ 0Ȃ

RBNE ᵝᴪ ᵝȂ ᴆ ╠̆ ᾢ

DMA ̂DENR = 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 Ȃ 

0̔CTSҬ Ȃ 

1̔ USART_STAT CTSᵝ ᵝ ̆ᴪ֟ Ҭ Ȃ 

9 CTSEN CTSᶏ   

0̔CTS ᴆ Ȃ 

1̔CTS ᴆ ᶏ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

8 RTSEN RTSᶏ  

0̔RTS ᴆ Ȃ 

1̔RTS ᴆ ᶏ ̆ ‖ Ṝ̆ ᴪ Ҋѿҩ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

7 DENT DMA ᶏ  

0̔῏ DMA Ȃ 

1̔ DMA Ȃ 

6 DENR DMA ᶏ Ȃ 

0̔῏ DMA Ȃ 

1̔ DMA Ȃ 

5 SCEN ᶏ Ȃ 

0̔ Ȃ 

1̔ ᶏ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

USART1Ҭ̆ ᵝḠ Ȃ 

4 NKEN NACKᶏ Ȃ 

0̔ ₮ Ҍ NACKȂ 
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1̔ ₮ NACKȂ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

USART1Ҭ̆ ᵝḠ Ȃ 

3 HDEN ᶏ  

0̔ Ȃ 

1̔ Ȃ 

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 

USART1Ҭ̆ ᵝḠ Ȃ 

0 ERRIE Ḥ Ҭ ᶏ Ȃ 

0̔ Ҭ Ȃ 

1̔ Ḥ ̆ USART_STAT FERRᵝ ŎRERRᵝ NERRᵝ

ᵝ ̆ᴪ֟ Ҭ Ȃ 

18.4.4. USART ̂USART_BAUD̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

USART(UEN=1) ᶏ ̆ Ҍ ΏȂ 

(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 

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

rw rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:4 BRR[15:4] № №Ȃ 

INTDIV = BRR[15:4]Ȃ 

3:0 BRR [3:0] № №Ȃ 

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

18.4.5. USARTḠ № ̂USART_GP̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

USART ᶏ ̂UEN=1̃ ̆ Ҍ ΏȂ 

USART1Ҭ̆ Ḡ Ȃ 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

GUAT[7:0] PSC[7:0] 

rw rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:8 GUAT[7:0] Ҋ Ḡ ṿȂ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

7:0 PSC[7:0] № ṿ 

ᵞⱳ Ҋ̆ № ᵞⱳ Ҋ Ȃ

ṿ № Ȃ 

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№  

... 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

18.4.6. USART ̂USART_RT̃ 

Ẓ ̔0x14 
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ᵝṿ̔0x0000 0000 

USART1Ҭ̆ Ḡ Ȃ 

̂32ᵝ̃ Ȃ 

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

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

rw rw 

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

RT[15:0] 

rw 

 

ᵝ/ᵝ    

31:24 BL[7:0]  

֓ᵝ ₮ԅ T=1 Ȃ ṿ ԍḤ + №

̂1-LEC/2-CRC̃ï1Ȃ 

ҩṿ ץ ̂ ԍ ׆ ̃̆

ҩ ѿҩ ѿ Ȃ Ҋ̆ TBE=0 ̆

0Ȃ 

ῒז Ҋ̆ REN=0̂ ̃ ғ/ EBCᵝ Ώ1

0Ȃ 

23:0 RT[23:0] Ȃ 

ᵝ ṿ̆ ᵝ Ȃ 

‰ Ҋ̆ ѿҩ ̆ RT ῤ̆ ⌠

ᵝ̆RTF ᵝȂ 

̆ ҩṿ CWT BWTȂ ’Ҋ̆ ׆

ѿҩ ᵝ Ȃ 

֓ᵝ ץ ᵬ ΏȂẊ ѿҩ ⌠ RT ̆RTF ᴪ

ᵝȂ ԍ ҩ ̆ ҩṿ Ώѿ Ȃ 

18.4.7. USART ̂USART_CMD̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  TXFCMD RXFCMD MMCMD SBKCMD Ḡ  

 w w w w  

 

ᵝ/ᵝ    

31:5 Ḡ  Ḡ ᵝṿȂ 
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4 TXFCMD Ȃ 

ᵝΏ1 ᵝTBE ᵝ̆ץ Ȃ 

USART1Ҭ̆ ᵝḠ Ȃ 

3 RXFCMD Ȃ 

ᵝΏ1 RBNE ᵝ̆ץҡ Ȃ 

2 MMCMD Ȃ 

ᵝΏ1ᶏUSART ῀ ғ ᵝRWU ᵝȂ 

1 SBKCMD Ȃ 

ᵝΏ1 ᵝSBKF ᶏUSART ѿҩ Ȃ 

0 Ḡ  Ḡ ᵝṿȂ 

18.4.8. USART ̂USART_STAT̃ 

Ẓ ̔0x1C 

ᵝṿ̔0x0000 00C0 

̂32ᵝ̃ Ȃ 

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

Ḡ  REA TEA WUF RWU SBF AMF BSY 

 r r r r r r r 

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

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

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

 

ᵝ/ᵝ    

31:23 Ḡ  Ḡ ᵝṿȂ 

22 REA ᶏ Ȃ 

ᵝ ԅUSART ᶏ ̆ ᵝ ץ ᴆ Ȃ 

0̔USART Ȃ 

1̔USART ᶏ Ȃ 

21 TEA ᶏ Ȃ 

ᵝ ԅUSART ᶏ ̆ ᵝ ץ ᴆ Ȃ 

0̔USART Ȃ 

1̔USART ᶏ Ȃ 

20 WUF ׆ Ȃ 

0̔ ׆ Ȃ 

1̔ ׆ ̆ USART_CTL2 WUFIE=1 ғMCU

ԍ ̆ ѿҩҬ Ȃ 

⌠ѿҩ Ԋᴆ ̆ ᵝ ᴆ ᵝ̆ ҩԊᴆ WUMᵝ ӈȂ 

USART_INTC Ҭ WUCΏ1̆ ᵝ 0Ȃ 

UESM 0 ̆ ᵝ 0Ȃ 
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USART1Ҭ̆ ᵝḠ Ȃ 

19 RWU ׆ Ȃ 

ᵝ USART ԍ Ȃ 

0̔ ᵬ  

1̔  

℗ ̆ ᴆ 0 1Ȃ └̂

̃ USART_CTL0 WMᵝ Ȃ 

Ḥ ̆ USART_CMD MMCMDᵝΏ1

ᵝ ᵝȂ 

18 SBF Ḥ Ȃ 

0̔ Ȃ 

1̔ Ȃ 

ᵝ ѿҩ Ḥ Ȃ 

USART_CMD SBKCMDΏ1 ᵝȂ 

Ả ᵝ ̆ ᴆ 0Ȃ 

17 AMF ADDR Ȃ 

0̔ADDR ⌠ Ҍ Ȃ 

1̔ADDR ⌠ ̆ USART_CTL0 AMIE=1̆ ѿҩ

Ҭ Ȃ 

⌠ADDR [7:0]Ҭ ӈ ̆ ᴆ ᵝȂ 

USART_ INTC AMCΏ1 0Ȃ 

16 BSY  

0̔USART ԍ Ȃ 

1̔USART Ȃ 

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 

USART1Ҭ̆ 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 

USART1Ҭ̆ ᵝḠ Ȃ 

10 CTS CTS  
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ҩṿ ԍnCTS ῀ Ȃ 

0̔nCTS ῀ Ȃ 

1̔nCTS ῀ ᵞ Ȃ 

9 CTSF CTS  

0̔nCTS Ȃ 

1̔nCTS ̆ USART_CTL2 CTSIEᵝ ᵝ̆ Ҭ

Ȃ 

nCTS ῀ ̆ ᴆ ᵝȂ 

USART_INTC CTSCᵝΏ1̆ ᵝȂ 

8 LBDF LIN Ȃ 

0̔ ⌠LIN Ȃ 

1̔ ⌠LIN Ȃ USART_CTL1 LBDIEᵝ ᵝ ̆ ᴪ Ҭ

֟ Ȃ 

LIN ⌠ Ṝ̆ ᴆ ᵝȂ 

USART_INTC LBDCᵝΏ1̆ ᵝȂ 

USART1Ҭ̆ ᵝḠ Ȃ 

7 TBE Ȃ 

0̔ ⌠ ᵝ Ȃ 

1̔ ⌠ ᵝ Ȃ USART_CTL0 TBEIEᵝ ᵝ̆ ᴪ Ҭ

֟ Ȃ 

USART_TDATA ῤ ⌠ ᵝ USART_CMD

TXFCMDᵝΏ1 ̆ ᴆ ᵝȂ 

USART_TDATA ҬΏ 0Ȃ 

6 TC  

0̔ Ȃ 

1̔ Ȃ USART_CTL0 TCIE ᵝ̆ ᴪ Ҭ ֟ Ȃ 

ѿҩ ғTBE ᵝ̆ ᵝ ᴆ ᵝȂ 

USART_INTC TCCᵝΏ1 0Ȃ 

5 RBNE ‖ Ȃ 

0̔ ⌠ Ȃ 

1̔ ⌠ ғ ץ Ȃ USART_CTL0 RBNEIEᵝ ᵝ̆

ᴪ Ҭ ֟ Ȃ 

ᵝ ῤ ⌠ USART_ RDATĂ ᴆ ᵝȂ 

USART_RDATA USART_CMD RXFCMDᵝΏ1 0Ȃ 

4 IDLEF Ȃ 

0̔ ⌠ Ȃ 

1̔ ⌠ Ȃ USART_CTL0 IDLEIEᵝ 1̆ ᴪ Ҭ ֟ Ȃ 

⌠ ̆ ᴆ ᵝȂ ⌠RBNEᵝ ᵝ̆ ↕ Ҍᴪ Ῥ ᵝȂ 

USART_INTC IDLECᵝΏ1 0Ȃ 

3 ORERR ₮  

0̔ ⌠ ₮ Ȃ 
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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 ⌠ Ȃ 

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 ⌠ Ȃ 

1̔ ⌠ ̆ ḤҬ̆ USART_CTL0 PERRIEᵝ

ᵝ̆ ᴪ Ҭ ֟ Ȃ 

Ṝ ⌠ ̆ ᴪ ᴆ ᵝȂ 

USART_INTC PECᵝΏ1 0Ȃ 

18.4.9. USARTҬ ̂USART_INTC̃ 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  WUC Ḡ  AMC Ḡ  

 w  w  

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

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

 w w  w w  w  w w w w w 

 

ᵝ/ᵝ    

31:21 Ḡ  Ḡ ᵝṿȂ 

20 WUC ׆   
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ᵝΏ1 USART_STAT WUFᵝȂ 

USART1Ҭ̆ ᵝḠ Ȃ 

19:18 Ḡ  Ḡ ᵝṿȂ 

17 AMC ADDR Ȃ 

ᵝΏ1 USART_STAT AMFᵝȂ 

16:13 Ḡ  Ḡ ᵝṿȂ 

12 EBC Ȃ 

ᵝΏ1 USART_STAT EBFᵝȂ 

USART1Ҭ̆ ᵝḠ Ȃ 

11 RTC Ȃ 

ᵝΏ1 USART_STAT RTF Ȃ 

USART1Ҭ̆ ᵝḠ Ȃ 

10 Ḡ  Ḡ ᵝṿȂ 

9 CTSC CTS Ȃ 

ᵝΏ1 USART_STAT CTSFᵝȂ 

8 LBDC LIN Ȃ 

ᵝΏ1 USART_STAT LBDF ᵝȂ 

USART1Ҭ̆ ᵝḠ Ȃ 

7 Ḡ  Ḡ ᵝṿȂ 

6 TCC Ȃ 

ᵝΏ1 USART_STAT TCᵝȂ 

5 Ḡ  Ḡ ᵝṿȂ 

4 IDLEC Ȃ 

ᵝΏ1 USART_STAT IDLEFᵝȂ 

3 OREC ₮ Ȃ 

ᵝΏ1 USART_STAT ORERRᵝȂ 

2 NEC Ȃ 

ᵝΏ1 USART_STAT NERRᵝȂ 

1 FEC Ȃ 

ᵝΏ1 USART_STAT FERRᵝȂ 

0 PEC Ȃ 

ᵝΏ1 USART_STAT PERRᵝȂ 

18.4.10. USART ̂USART_RDATÃ 

Ẓ ̔0x24 
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ᵝṿ̔ ӈ 

(32β) Ȃ 

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

Ḡ  

 

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

Ḡ  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 

18.4.11. USART ̂USART_TDATÃ 

Ẓ ̔0x28 

ᵝṿ̔ ӈ 

̂32β ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  TDATA[8:0] 

 rw 

 

ᵝ/ᵝ    

31:9 Ḡ  Ḡ ᵝṿ 

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 

18.4.12. USARTῚ └ ̂USART_CHC̃  

Ẓ ̔0xC0 

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  EPERR Ḡ  HCM 

 rc_w0  rw 

 

ᵝ/ᵝ    

31:9 Ḡ  Ḡ ᵝṿȂ 

8 EPERR ╠ Ȃ 

RBNEβ ╠̆ ᵝ ⌠ ᵝȂ 

ᴆΏ0 ץ ᵝȂ 

0̔ ⌠ Ȃ 

1̔ ⌠ Ȃ 

7:1 Ḡ  Ḡ ᵝṿȂ 

0 HCM ᴆ └Ὶ Ȃ 

0̔ nRTSḤ ԍRBNE Ȃ 

1̔ ѿҩ ᵝ̂PCEᵝ Ẽᵝ̃ ̆nRTSḤ ᵝȂ 

18.4.13. USART FIFO└ ̂USART_RFCS̃ 

Ẓ ̔0xD0 

ᵝṿ̔0x0000 0400 

̂32β̃ Ȃ 

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

Ḡ  

 

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

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

r_w0 r r r rw rw  rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 RFFINT FIFOҬ Ȃ 

14:12 RFCNT[2:0] FIFOṿȂ 

11 RFF FIFO Ȃ 

0̔ FIFOҌҹ Ȃ 

1̔ FIFOȂ 

10 RFE FIFO Ȃ 

0̔ FIFOҌҹ Ȃ 
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1̔ FIFOȂ 

9 RFFIE FIFOҬ ᶏ Ȃ 

0̔ FIFOҬ Ȃ 

1̔ ᶏ FIFOҬ Ȃ 

8 RFEN FIFOᶏ Ȃ 

UESM=1̆ ᵝ ᵝȂ 

0̔ ᶏ FIFOȂ 

1̔ ᶏ FIFOȂ 

7:1 Ḡ  Ḡ ᵝṿȂ 

0 ELNACK ԅ ̆ ╠NACKȂ 

⌠ ᵝ ̆NACK‖ ╠1/16ᵝ Ȃ 

0̔ ԅ ̆ ╠NACKȂ 

1̔ ԅ ̆ᶏ ╠NACKȂ 

USART1Ҭ̆ ᵝḠ Ȃ 
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19. ῤ ̂I2C̃ 

 ׃ .19.1

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 

19.2. 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 

19.3. ⱳ  

I2C ῤ 19-1. I2C Ȃ 
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19-1. I2C  

A
P

B

SDA └
CRC  / 

PEC

SCL └

└

└

ᵝ

DMA / Ҳ

SMBA

ᵝ

SDA

SCL

 

19-1. I2C ̂ ≠ I2C ̃ 

  

 ⌠  

׆   

Һ  ∆ ᴰ ̆֟ Ḥ ᴰ  

׆  Һ  

Һ Ҍ Ḥ ╠ Ҋ └ ҩҺ  

ᴂ  
ѿҩҺ └ ̆ ѿҩҺ ᾛ ̆ғ Һ

Ḥ Ҍ ̆Ḡ ҉ ᴂ  

19.3.1.  

I2C ԍPCLK ̆ ץ ᵬI2CȂ 

I2C ̂I2CCLK̃ Ҋ҈ҩץ׆ץ Ҭ ̔ 

Â APB1 PCLK1̂ ṿ̃ 

Â ῤ 16M RC IRC16M 

Â SYSCLK 

I2C tI2CCLK Ҋץ ᴆ̔ 

Â tI2CCLK<tLOW-tfilters/4 

Â tI2CCLK<tHIGH 

ῒҬ̔ 

tLOW̔ SCLγ  

tHIGH̔SCL  
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tfilters̔ ᶏ ̆ ֟ Ȃ ֟

ṿҹ120ns̆ ֟ ҹDNF[3:0]ĬtI2CCLKȂ 

PCLK tPCLK Ҋץ ᴆ̔ 

Â tPCLK<4/3*tSCL 

ῒҬ̔ 

tSCL̔SCL  

̔ I2Cῤ PCLKᶫ ̆PCLK tI2CCLKᴆȂ 

19.3.2. I2C  

Һ ׆ ̆ ̆I2Cץ ᵬ ̔ 

Â ׆  

Â ׆  

Â Һ  

Â Һ  

 

Ḥ SDA ҉ Ȃ Ḥ SCL ᵞ Ṝ

SDA ̂ 19-2. Ȃ̃ ҩ ᴰ ѿҩ ‖Ȃ 

19-2.  

SDA

SCL

 

Ả Ḥ  

ᴰ ԍѿҩ START ԍѿҩ STOP̂ 19-3. Ả Ḥ Ȃ̃

STARTḤ ӈҹ̆ SCLҹ ̆SDA ҉₮ ѿҩ׆ ⌠ᵞ ȂSTOP ᵝ

ӈҹ̆ SCLҹ ̆SDA ҉₮ ѿҩ׆ᵞ⌠ Ȃ 
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19-3. 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 

19-4. 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

 

19-5. 7β I2C ̂Һ ̃ 

׆ ACK 0 ACK N ACK Ảŀŀ

ᴰ ̂N+1ҩ ̃

Һ ׆ ׆ Һ

W(0)
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19-6. 7β I2C ̂Һ ̃ 

׆ R(1) ACK Ảŀŀ

ᴰ ̂N+1ҩ ̃

Һ ׆ ׆ Һ

0 ACK N NACK

 

10β Ҭ̆ HEAD10Rᵝ ץ ↓ Ȃ

HEAD10R=0̆ 10β ↓START+10ᵝ ̂Ώ +̃ ԋҩ

+RESTART+10β ̂ ̃̆ 19-7. 10β I2C ̂Һ ̆

HEAD10R=0̃ Ȃ 

10β Ҭ̆ Һ Һ ̆ ↓ ץ RESTART+10

ᵝ ̂ ̃̆ 19-8. 10ᵝ I2C ̂Һ ̆HEAD10R=1̃ Ȃ 

19-7. 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)

 

19-8. 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)

 

19.3.3.  

I2C ԅ ̆ I2C

╠ 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 

19.3.4. I2C  

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

Ḡ Ȃ 

I2C_TDATA Ҭ̆ SDADELY ̆ SDA ̆
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19-9. Ḡ Ȃ 

19-9. Ḡ  

SDA

SCL

SDADELY

SDA ₮  

ῤ ⌠SCLҊ  

tSYNC1

tHD;DAT

 

SDA ̆SCLDELY Ȃ 19-10. Ȃ 

19-10.  

SDA

SCL

SCLDELY

I2C ᵞSCL

tSU;DAT

 

ῤ ⌠ SCLҊ ̆ SDA ӊ╠ᴪ ῀ѿҩ Ȃ ҹ

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

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

̆ SCLҍI2CCLK ῍ ‗ ȂSCLҍI2CCLK

ҹ2 3ҩtI2CCLKȂ 

SDADELY Ҋץ ᴆ̔ 

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

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

̔tAFҹ ̆tHD;DAT ԍtVD;DAT ṿȂ 

SS=0̆ tSDADELY̆ Ώ῀I2C_TDATAӊ╠̆׆ ᴪ ᵞ Ȃ

SCLḠ ᵞ Ȃ tSCLDELY=SCLDELY+1*tPSCȂtSCLDELY

tSU;DATȂ 

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

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

└Ȃ 

ῤ ⌠ SCLҊ ̆ SCL ₮ӊ╠ᴪ ῀ѿҩ ̆ ҹ

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

ῤ ⌠ SCL҉ ̆ SCL ᵞӊ╠ᴪ ῀ѿҩ ̆ ҹ

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

̔ SSβ I2C ᶏ Ҍ Ȃ 

19-2. 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 

19.3.5. I2C ᵝ 

I2C_CTL0Ҭ I2CENβץ ᴆ ᵝȂ ᴆ ᵝ֟ ̆SCL SDA

Ȃ Ḥ └ᵝ ᵝӞ ᵝṿȂ ᴆ ᵝ Ȃ ⌠ ᵝ

ҹ I2C_CTL1Ҭ START̆STOP NACKEN̆I2C_STATҬ I2CBSY̆TBĔ

TĬRBNĔADDSEND̆NACK̆TCR̆TC̆ STPDET̆BERR̆LOSTARBOUERRȂ

̆ SMBus Ĭ2C_CTL1ҬPECTRANSᵝ Ĭ2C_STATҬPECERR̆

TIMEOUTSMBALTβӞᴪ ⌠ Ȃ 

ҹԅ ᴆ ᵝ̆I2CEN 3ҩAPB ῤḠ ᵞ Ȃ ץ ҊΏץ

ᴆ ↓ Ḡ ᴆ ᵝ̔ 

Â I2CENΏ0 

Â I2CENҹ0 

Â I2CENΏ1 

19.3.6. 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 
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19-11.  

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 

19-12.  

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 19-3. ̓͂ Ḥ ₃ Ḥ ̆I2Cᴆ ῀ԅ

Ȃ 

19-3. ̓͂ Ḥ  

ᵬ  ҹ 

Һ  ֟ NACK̆STOPRESTART 
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ᵬ  ҹ 

׆  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 

19.3.7. I2C׆  

∆  

׆ Ҋ̆ ᶏ ѿҩ׆ Ȃ ѿҩ׆ Ώ I2C_SADDR0Ҭ̆ ԋҩ

׆ Ώ I2C_SADDR1ҬȂ ᶏ ׆ ̆ I2C_SADDR0

Ҭ ADDRESSENᵝ I2C_SADDR1Ҭ ADDRESS2EN1Ȃ

I2C_SADDR0Ҭ ADDFORMATᵝ ץ 7ᵝ 10β ̆ Ώ

ADDRESS[9:0]Ȃ 

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

ᵝҌ Ȃ 

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

I2C_SADDR1ADDMSK2[2:0]ᵝ Ȃ 

I2C ⌠ ҍᶏ ῒҬѿҩ ⱳ ĂDDSEND 1̆ ADDMIE

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

ᵝ ̆I2C_STATҬTRβ ȂTR ׆ ᵬҹ Ȃ 

SCL └ 

SS=0̆ ᵞⱳ ׆ Ҋ̆ Ṝ SCLᴪ ᵞȂ Ҋ↓ ’

Ҋ̆SCLᴪ ᵞȂ 

Â ADDSENDβ SCL ᵞ̆ ADDSENDβ ӊ Ȃ 

Â ׆ Ҋ ĂDDSENDӊ S̆CL ѿҩ Ώ῀I2C_TDATAӊ

╠ ᵞ Ȃ ╠ѿҩ ӊ ̆ Ώ῀ I2C_TDATAӊ╠̆

SCLӞ ᵞ Ȃ 

Â ׆ Ҋ̆ ᵖ I2C_RDATAҬ ̆SCL

ᵞȂ 

Â SBCTL=1ғRELOAD=1̆ ѿҩ ᴰ ̆TCR ᵝȂ TCR



                                                                    GD32W51x Ύ 

584 
 

ӊ╠SCL ᵞȂ 

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

ᵞȂ 

SCL └ ץ I2C_CTL0Ҭ SSβ 1 Ȃ Ҋ↓ ’Ҋ̆SCLҌᴪ

ᵞȂ 

Â ADDSENDβ SCLҌᴪ ᵞȂ 

Â ׆ Ҋ̆ ᴰ ֟ ѿҩSCL‖ӊ╠Ώ῀I2C_TDATA

Ȃ ↕ I2C_STATҬ OUERRβ ᴪ 1̆ ERRIEβӞ 1̆ ֟

ѿҩҬ Ȃ STPDETβ 1 ғ ѿҩ Ĭ2C_STATҬOUERR

ᵝӞ 1Ȃ 

Â ׆ Ҋ̆ Ҋѿҩ ֟ ӜҩSCL‖̂ACK ‖̃ӊ

╠ Ȃ ↕ I2C_STATҬ OUERRβӞ 1Ȃ ERRIEβӞ 1̆ ֟

ѿҩҬ Ȃ 

׆ └  

׆ Ҋ ACK └̆ ץ I2C_CTL0Ҭ SBCTLβ 1

ᶏ ׆ └ Ȃ SS=1̆ ׆ └ Ȃ 

ᶏ ׆ └ ̆ ᵝI2C_CTL1ҬRELOADβᶏ Ȃ

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

ҹ 1̆ ғ ҩ ҹ 1Ȃ ⌠ѿҩ ̆I2C_STAT

Ҭ TCRβ 1̆ ῇҩ Ӝҩ SCL ‖ӊ ׆ SCL ᵞȂ ץ

I2C_RDATAҬ׆ ₮ ̆ I2C_CTL1ҬNACKENβ ׆̆ ‗ץ

ACK NACKȂ BYTENUM[7:0]Ώ῀ ṿ ׆̆ SCL Ȃ 

BYTENUM[7:0]ԍ0x1 ̆ BYTENUM[7:0] ̆ Ȃ 

̔ Ҋ↓ ’Ҋ̆ ץ SBCTLβ̔  

1ȁ I2CEN=0Ȃ 

2ȁ ׆ Ȃ 

3ȁ ADDSEND=1Ȃ 

ADDSEND=1̆ TCR=1 ̆RELOAD ץ ḱ Ȃ 
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19-13. I2C׆ ∆  

I2CEN=0

I2C_CTL0ҬDNF[3:0] 

I2C_TIMING Ҭ PSC[3:0]̆

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

 I2C_CTL0 ҬSS

I2CEN=1

I2C_SADDR0 ҬADDRESSEN 

I2C_SADDR1 ҬADDRESS2EN 

I2C_SADDR0 ҬADDRESS[9:0]̆

ADDFORMAT ADDRESSEN Ȃ

I2C_SADDR1 ҬADDRESS2[7:1]̆ 

ADDMSK2[2:0] ADDRESS2ENȂ

I2C_CTL2 ҬADDM[6:0]

I2C_CTL0 ҬSBCTL 

 

׆ Ҋ ᴆ  

I2C_TDATAҹ ̆I2C_STATҬ TIβ ᴪ ᵝȂ I2C_CTL0Ҭ

TIEβ 1̆ ֟ Ҭ Ȃ ⌠ NACK̆I2C_STATҬ NACKβᴪ ᵝȂ

I2C_CTL0ҬNACKIEᵝ 1̆ ֟ Ҭ Ȃ ⌠NACKḤ ̆I2C_STAT

ҬTIβ Ҍᴪ ᵝȂ 

⌠ STOPḤ ̆I2C_STATҬ STPDETβ 1Ȃ I2C_CTL0Ҭ

STPDETIEβ 1̆ ֟ Ҭ Ȃ 

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

I2C_TDATA Ҭ TBE 1 I2C_TDATA Ȃ 

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

Ҭ ȂTIԊᴆ ҍBYTENUM[7:0]ṿ Ȃ 

SS=1̆ I2C_STATҬADDSENDβᵝ SCL Ҍᴪ ᵞȂ ’

Ҋ̆I2C_TDATAҬ Ҍ ADDSENDҬ Ⱶ Ҭ Ȃ ѿҩ

ADDSENDβӊ╠ ⌠I2C_TDATAȂ 
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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 

19-14. 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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19-15. I2C׆ ̂SS=1̃  

Һ ֟ ᴆ

̂START ̃

Һ

׆

׆ ԋҩ

Һ

éé̂ ᴰ ̃

׆ N-2ҩ

Һ

׆ N-1ҩ

Һ

Һ ֟ Ả ᴆ

I2C ∆

ADDSEND
I2C_STAT ҬREADDR 

TRᵝ̆  ADDSEND

TI

TI

Ώ῀ ԋҩ ⌠
I2C_TDATA

Ώ῀ xҩ ⌠
I2C_TDATA

TI

Ώ῀ ҈ҩ ⌠
I2C_TDATA

Ώ῀ ҩ ⌠
I2C_TDATA

Ώ῀ Nҩ ⌠
I2C_TDATA

TI

I2C ᴆ ҹ ᴆ ᵬ

׆ ѿҩ

Һ

Ώ῀ N+1ҩ ⌠
I2C_TDATA

N+1ҩ Ҍᴪ

STPDET

Ώ῀ ѿҩ ⌠
I2C_TDATA

TI

׆ Nҩ

Һ Ҍ TĬTBE NACK

NACK

TBE

 

׆ Ҋ ᴆ  

I2C_RDATA ̆I2C_STATҬ RBNEβ 1̆ I2C_CTL0Ҭ

RBNEIEᵝ 1̆ ֟ Ҭ Ȃ ⌠STOPḤ ̆I2C_STATҬSTPDETβ

1Ȃ I2C_CTL0ҬSTPDETIE 1̆ ֟ Ҭ Ȃ 
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19-16. 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∆

 

19.3.8. I2CҺ  

∆  

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

׆ ᵞ̆I2C ԅ └Ȃ 

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

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

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

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

SCL Ȃ 

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

tSYNC1‗ԍSCLҊ ̆SCL῀ ץ SCLҍI2CCLK

֟ ̆ѿ ҹ 2⌠ 3ҩ I2CCLK ȂtSYNC2‗ԍ SCL҉ ̆

SCL῀ ץ SCLҍ I2CCLK ֟ ̆ѿ ҹ 2

⌠3ҩI2CCLK Ȃ ֟ ҹDNF[3:0]*tI2CCLKȂ 

Һ Ҋ̆ I2C_CTL1Ҭ ADD10EN̆SADDRESS[9:0]ץ TRDIRβȂ

Һ Ҋᶏ 10β ̆ HEAD10R

↓̆ Ȃ ᴰ I2C_CTL1BYTENUM[7:0]Ȃ ᴰ

ԍ ԍ255̆ BYTENUM[7:0]ҹ0xFFȂ Һ STARTḤ

Ȃ҉ץ ⌠ ᵝ STARTβ 1ӊ╠ ȂSTARTḤ ӊ ̆ I2C_STAT

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

10β Ҋ̆ 10β ӊ ̆ Һ ⌠NACK̆Һ 10β

⌠ ⌠ACKȂ ADDSENDC1 Ảץ ׆ Ȃ 

STARTβ 1 Ĭ2Cᵬҹ׆ ⱳ ĂDDSEND1̆ Һ ℗ ҹ׆ Ȃ

STARTβ ADDSENDC1 Ȃ 

19-17. 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_CTL0BYTENUM[7:0]Ȃ

ԍ255̆ I2C_CTL1 RELOADβ 1 ᶏ Ȃ

Ҋ̆ BYTENUM[7:0]ҩ ᴰ Ĭ2C_STATTCRβ 1̆ ғ

BYTENUM[7:0]ѿҩ ṿӊ╠̆SCL ᵞȂ 

⌠NACK̆TIβ Ҍᴪ 1Ȃ 

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

1 ץ ꜚ֟ STOPḤ Ȃ AUTOEND=0̆I2C_STATTCβ 1ғ

SCL ᵞȂ ’Ҋ̆Һ ץ I2C_CTL1ҬSTOPβ 1 ֟

STOPḤ Ȃ ֟ RESTARTḤ ѿҩ ᴰ Ȃ START / STOP

1 ץ TCβ Ȃ 

Â ⌠NACKḤ ̆I2C ꜚ֟ STOPḤ ȂI2C_CTL0 ҬNACK

1̆ NACKIEᵝ 1̆ ֟ Ҭ Ȃ 

̔ RELOAD=1̆AUTOENDᵝ Ȃ 
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19-18. 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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19-19. 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_CTL0

ҬRELOADβ 1 ᶏ Ȃ Ҋ̆ BYTENUM[7:0]ҩ ᴰ ̆

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

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

ץ ꜚ֟ STOPḤ Ȃ AUTOEND=0̆I2C_STATTCβ 1ғSCL

ᵞȂ ’Ҋ̆Һ ץ I2C_CTL1ҬSTOPβ 1 ֟ STOPḤ Ȃ

֟ RESTARTḤ ѿҩ ᴰ Ȃ START / STOP1 ץ TC

ᵝȂ 
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19-20. 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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19-21. 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

 

19.3.9. SMBus  

̂System Management Bus̆ ΏҹSMBusSMB̃ ѿ

└ ̆ Ḥ Ȃѿ S̆MBus ԍ Һ Һ̆ ԍ

ᴰ ON/OFFפ ḤȂSMBusI2Cѿ ̆Һ ԍ Һ ҉

ᵞ Ḥ̆ ῒ ҍ ῏ ̆ᶛ ᾟ ̂

Smart Battery DataȂ̃ 

SMBus  

SMBus҉ ҩ ֜ԑ SMBus׆ Ҭ ӈ ȂSMBusI2C Ҭ ᴰ

Ȃ I2C SMBus ӊѿ ̆Ḃ ҹῚ SMBus ȂҌ

֓ I2C ̆ SMBusACPI ӈ ‰ Ȃ 



                                                                    GD32W51x Ύ 

594 
 

 

SMBus ԅI2Cᴆץ I2C ᴆ ̆ᵖ I2C ҉ ⱴԅԋ ᴆ ̆

Ȃ ≢ SMBus ѿҩ ̆ ԍ ꜚ

№ Ȃꜚ ≢ ᴆ ᴆᶏ ̆ Ḃ Ȃ

Ҭ ꜚ ≢ № ѿ Ȃ ҩᴨ ≠ԍ Ȃ

Ҭ̆ Ҭ hostҍ ӊ ѿҩ ≢̆ hostΐ № ⱳ Ȃ 

SMBus׆ └ 

SMBus ׆ └ҍI2Cѿ Ȃ ᾛ ACK └ ҩ Ȃ ⌠ פ

NACK Ȃ I2C_CTL0ҬSBCTLβ 1 ᶏ ׆ └

Ȃ 

Һ  

I2C_CTL0SMBHAENβ 1̆ SMBus ץ Һ Ȃ Ҭ̆

׆ ᵬҹҺ ̆Һ ᵬҹ׆ ̆Һ SMBusҺ Ȃ 

 

SMBusѿ ̔Ẋ ҩ Ḥ ӄ̆Ḃᴪ ꜚ ᵝ Ȃ ԅҹָӇ

ҹ 10kHzττҹԅ ȂI2C ҉ ץ ҹѿҩά έ ̆

Ӟ Һ ׆ Ṝ̆Ẋ ׆ ѿ֓ ׆̆ ץ

ᵟҺ Ȃ Ḃ ץ Һ ׆̔ ̆ᵖ Ҍ ╠ ḤȂ׆ ╠ᴋ

Ⱶ ӊ ̆ ץ I2CḤȂI2C Ҭ └ ҩ ҉ ̆p SMBus

Ҭ̆ ҩ ҹ25~35msȂ SMBus Ẋ ̆ ҩᴪ ӄ̆

₮ԅ ̆ ᵝץ ̂ ̃ Ȃ Ҍᾛ ׆

ᵞ Ȃ 

I2C_TIMEOUTҬTOENβ EXTOENβ 1 ᶏץ Ȃ

Ḡ SMBus ṿӊ╠ ₮ ’Ȃ 

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

SCLγ Ȃ I2C_TIMEOUTҬTOENβ 1 ᶏ ̆ TOEN1ӊ

̆ BUSTOA[11:0]TOIDLEβ Ҍ ḱ Ȃ SCLγ ԍ

BUSTOA+1*2048*tI2CCLK̆I2C_STATҬTIMEOUTᵝ 1Ȃ 

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

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

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

̆I2C_STATҬTIMEOUTᵝ 1Ȃ 

 

I2C Ҭ ѿҩ PEC ̆ ᶏ CRC-8 I2C Ȃѿҩ PEC

̂PEC ̃ ⱴ ᴰ ȂPEC ̂

/Ώᵝ̃ᶏ CRC-8 ȂCRC-8 ᵝx8+x2+x+1̂CRC-8-ATM HEC̆ ∆
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ҹ 0̃Ȃ 

I2C ̆ I2C_CTL0Ҭ PECENβ 1 ᶏץ PECȂ ԍPECD

I2C_CTL1ҬBYTENUM[7:0]̆ ׆ Ҋ SBCTLβ 1Ȃ

PECTRANS1̆ RELOADҹ0 ̆ BYTENUM[7:0]-1 PECȂPEC

BYTENUM[7:0]-1D Ȃ RELOAD1 PECTRANSȂ 

SMBus  

SMBus ѿҩ ῍֣ Ҭ Ḥ ̆ ҹ SMBALERT#Ȃ׆ ҉ Ԋᴆ ̆

ҩḤ Һ ׆ ȂҺ ᴪ Ҭ ̆ ̆

SMBALERT#Ȃ SMBALERT# ᵞ̆ ֓ ᴪ Ȃ

ҹ׆ ̂SMBHAEN=0̃ ̆ I2C_CTL0ҬSMBALTEN1 ץ SMBA

ᵞȂ Ӟᶏ ԅ Ȃ ҹҺ ̂SMBHAEN=1̃̆ғSMBALTEN

1 ̆ SMBA ⌠Ҋ ̆I2C_STATҬ SMBALTβ 1Ȃ

I2C_CTL0Ҭ ERRIEβ 1̆ ֟ Ҭ Ȃ SMBALTEN=0̆ ᶏ SMBA

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

 

Һ ⌠ Ḥ Ḥ ԍtHIGH,MAX̆ ҹ Ȃ 

⌠Һ ꜚ ⱴ ̆ᵖ ⌠ SMBCLK SMBDAT ҉

’Ȃ ’Ҋ̆ҹԅḠ ╠ ᴰ ̆Һ

Ȃ 

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

ᵝ 1̆ ץ SCL SDA Ȃ I2C_TIMEOUTҬ TOENβ

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

ԍ(BUSTOA+1)*4*tI2CCLK̆I2C_STATҬTIMEOUTᵝ ᵝȂ 

SMBus׆  

SMBus ⌠ פ NACK Ȃ ԍ׆ Ҋ ACK

└̆ I2C_CTL0 ҬSBCTLβ 1 ᶏץ ׆ └ Ȃ 

ᶏ SMBus Ȃ I2C_CTL0Ҭ SMBDAEN1 ᶏץ

SMBus ̂0b1100 001Ȃ̃ I2C_CTL0ҬSMBHAEN1 ᶏץ

SMBusҺ ̂0b0001 000Ȃ̃ I2C_CTL0ҬSMBALTEN1 ᶏץ

̂0b0001 100̃Ȃ 

19.3.10. SMBus  

SMBusҺ ׆  

SMBusҺ PEC ̆ STARTβ 1╠̆ PECTRANSᵝ 1

BYTENUM[7:0]ᵝ Ҭ Ȃ ’Ҋ̆ TIҬ ҹBYTENUM-1Ȃ ̆
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BYTENUM=0x1ғ PECTRANSᵝ 1̆ ↕ I2C_PEC ꜚ Ȃ

AUTOENDҹ 1̆ SMBusҺ PEC ӊ ꜚ STOPḤ Ȃ

AUTOENDҹ 0̆ SMBusҺ ץ PEC ӊ RESTARTḤ ȂI2C_PEC

Ҭ BYTENUM -1ҩ ̆PEC TCβ

1ȂSCL ᵞȂRESTARTᵝ TCҬ Ⱶ Ҭ 1Ȃ 

SMBusᵬҹ׆ ҹ̆ԅ PEC S̆BCTLβ 1Ȃ

ҩ ACK └̆ RELOADβ 1 ᶏ RELOAD Ȃ

PEC ̆ RELOADβ PECTRANS1Ȃ BYTENUM-1ҩ

̆ Ҋѿҩ ҍ I2C_PEC Ҭ Ȃ ṿҌ ̆

ꜚ֟ NACKḤ ̕ ṿ ꜚ֟ ACKḤ ̆ NACKENβ ṿȂ

⌠PEC P̆EC ᴪ ⌠I2C_RDATAҬ R̆BNEβ 1Ȃ I2C_CTL0

Ҭ ERRIEβ 1̆ ғ PECṿҌ ̆PECERR ᴪ 1 ֟ Ҭ Ȃ ᶏ

ACK └̆PECTRANSץ ҹ 1̆ BYTENUMץ Ȃ 

̔ RELAODβ 1ӊ ̆PECTRANSҌ ץ ḱ Ȃ 

19-22. 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 

̔PECTRANSᵝ RELOAD1ӊ Ҍ ḱ Ȃ 

19-23. SMBusҺ ׆ Ḥ  

׆ R(1) ACK Ảŀŀ

ᴰ ̂N+1ҩ ̃

Һ ׆ ׆ Һ

0 ACK N-1 ACK PEC NACK
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׆ .19.3.11  

I2C ⱳ ̆MCU׆ ̆ 1 2 Ȃ

ҹԅ MCU׆ ֓ ̆I2C_CTL0ҬWUENβ 1̆ I2CCLK

IRC16MȂ ̆ 1 2Ҋ̆IRC16M῏ Ȃ

I2C ⌠STARTḤ ̆IRC16M̆I2Cᴪ SCLᵞ ⌠IRC16M Ȃ

̆IRC16MҹI2Cʟ Ȃ ̆ MCU ̆I2CSCL

ᵞȂ ADDSEND ̆SCL ̆ ᴰ Ȃ ⌠ Ҍ

̆IRC16MᴪῬ ῏ ̆MCU Ҍᴪ Ȃ 

Ҭ ̂ADDMIE=1̃ MCUȂ I2C ̆ WUEN=0̆

IRC16M ⌠ STARTḤ ӊ Ҍᴪ Ȃ ׆ ᶏ ̆

̆I2C_CTL0ҬSSβ Ӟ 0Ȃ ׆ ̂WUEN=0̆̃↕

῀ ӊ╠ I2C ̂I2CEN=0Ȃ̃ 

̔ I2C0 MCU׆Deep-sleep Ȃ 

19.3.12. 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_CTL1 BYTENUM[7:0]

ᵝ ᴰ Ȃ ׆ Ҋ̆DMA Ԋᴆ ӊ╠ ADDSENDҬ

Ⱶ Ҭ ADDSENDӊ╠ ∆ Ȃ 

19.3.13. I2C Ҭ  

I2C 19-4. I2C Ȃ 

19-4. I2C  

I2C   

BERR  

LOSTARB ᴂ ҡ  

OUERR ҉  / Ҋ  

PECERR CRCṿҌ  

TIMEOUT SMBus Ҋ  

SMBALT SMBus  

I2CҬ Ԋᴆ 19-5. I2CҬ Ԋᴆ Ȃ 

19-5. I2CҬ Ԋᴆ 

Ҭ Ԋᴆ Ԋᴆ  ᶏ └ᵝ 

I2C_RDATA  RBNE RBNEIE 
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Ҭ Ԋᴆ Ԋᴆ  ᶏ └ᵝ 

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 

19.3.14. I2C  

ҹ └ ῀ ̂Cortexϯ-M33ῤ Ả ̃̆ SMBus ᴪ DBG Ҭ

I2Cx_HOLDβ ᵬ Ả ᵬȂ 
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19.4. I2C  

I2C0ῃ ̔0x5000 5400 

I2C0 ῃ ̔0x4000 5400 

I2C1ῃ ̔0x5000 5800 

I2C1 ῃ ̔0x4000 5800 

19.4.1. └ 0̂ I2C_CTL0̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  PECEN 

SMBALT

EN 

SMBDAE

N 

SMBHAE

N 

GCEN 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 
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0̔ ׆ Ҭ Ȃ 

1̔ᶏ ׆ Ҭ Ȃ 

̔ 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  

13:12 Ḡ  Ḡ ᵝṿȂ 

12 ANOFF  

0̔ ᶏ Ȃ 

1̔ Ȃ 

̔ ᵝ I2C ̂I2CEN=0̃ Ȃ 

11:8 DNF[3:0]  

0000̔ Ȃ 

0001̔ ᶏ ғ ץ Ҍ 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 
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4 NACKIE ⌠ NACK Ҭ ᶏ  

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 

19.4.2. └ 1̂ I2C_CTL1̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

PECTRA

NS 

AUTOEN

D 

RELOAD BYTENUM[7:0] 

 rw rw rw rw 

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

NACKEN STOP START 

HEAD10

R 

ADD10E

N 

TRDIR SADDRESS[9:0] 

rw rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:27 Ḡ  Ḡ ᵝṿȂ 

26 PECTRANS PECᴰ  

ᴆ 1 0̆ ᴆ Ҋץ ᴆҊ ᵝ̔PECᴰ 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 ⌠

STOPḤ ADDSEND 1̆ I2CEN=0Ȃ PECᶏ ̆ ACK NACK

ҍ 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  

̔ STARTᵝ 1 ̆ ᵝҌ ḱ Ȃ 
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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 

׆ .19.4.3 0̂ I2C_SADDR0̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

ADDRES

SEN 

Ḡ  

ADDFOR

MAT 

ADDRESS[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 

̔ ADDRESSEN =1 ̆ ᵝҌ ΏȂ 

0 ADDRESS0 10ᵝ 0ᵝ 
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̔ ADDRESSEN =1 ̆ ᵝҌ ΏȂ 

׆ .19.4.4 1̂ I2C_SADDR1̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

ADDRES

S2EN 

Ḡ  ADDMSK2[2:0] ADDRESS2[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:0] 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 

19.4.5. ̂I2C_TIMING̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

̂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] 
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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 

19.4.6. ̂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 

TOEN Ḡ  TOIDLE BUSTOA[11:0] 

rw  rw rw 
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ᵝ/ᵝ    

31 EXTOEN Ḥ ᶏ  

SCL ᵞ ԍ tLOW:EXT̆ ᴪ ֟ ̆

tLOW:EXT=(BUSTOB+1)*2048*tI2CCLKȂ 

0̔ Ḥ Ȃ 

1̔ Ḥ ᶏ Ȃ 

30:28 Ḡ  Ḡ ᵝṿȂ 

27:16 BUSTOB[11:0] B 

Ȃ Һ Ҋ̆ Һ ᵞ

tLOW:MEXTȂ׆ Ҋ̆ ׆ ᵞ tLOW:SEXTȂ 

tLOW:EXT=(BUSTOB+1)*2048*tI2CCLKȂ 

̔ ᵝ ֽ EXTOEN = 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 

19.4.7. ̂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 

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 
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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 ⌠ STARTḤ 1Ȃ STOPḤ 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

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 
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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  

⌠ ῀ 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 ֟ TI
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Ԋᴆ̂TIE=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 

19.4.8. ̂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 

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  
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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 

19.4.9. 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 

19.4.10. ̂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  

 

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] ⌠  
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19.4.11. ̂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]  

19.4.12. └ 2̂ I2C_CTL2̃ 

Ẓ ̔0x90 

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 

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

ᵝ↕ ̂ ⌠ ᵝ ҹץ 0 1̃Ȃ 

8:0 Ḡ  Ḡ ᵝṿȂ 
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20. ұ / ҉ ̂SPI/I2S̃ 

 ׃ .20.1

SPI/I2Sץ SPI I2S ҍ ḤȂ 

ұ ̂Serial Peripheral Interfacĕ ΏҹSPĨ ᶫԅ ԍSPI

ⱳ ̆ ץ ᵬԍҺ ׆ ȂSPI ΐ ᴆCRC ῃ

Ȃ SPI0 SPI Һ Ȃ 

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

‰̆LSB ‰ PCM‰Ȃ ץ Ҋ ̆ Һ ̆Һ

׆̆ ׆ Ȃ 

20.2. Һ  

20.2.1. 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 ̕ 

Â SPI ⱳ Һ ̂ SPI0̃Ȃ 

20.2.2. I2SҺ  

Â ΐ ⱳ Һ׆ ᵬ̕ 

Â ΐ ῃ Һ׆ ᵬֽ̂I2S1 ̃̕ 

Â I2S ‰̔ ≠ ‰̆MSB ‰̆LSB ‰ PCM ‰̕ 

Â ץҹ16ᵝ̆24ᵝ 32ᵝ̕ 

Â ҹ16ᵝ 32ᵝ̕ 

Â 16ᵝ ‖ ԍ ̕ 

Â I2S № ̆ ץ ⌠8 kHz⌠192 kHz ̕ 

Â ̕ 

Â ץ ₮Һ ̂MCK̃̕ 

Â DMAⱳ Ȃ 
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20.3. SPIⱳ  

 

20.3.1. SPI  

20-1. SPI  

MISO

NSS

SCK

MOSI

/ └

‖

ᵝ

‖

└

SYSCLK

LSBMSB

   PADO

I

A
P

B

   PADO

I

   PADO

I

   PAD
O

I

IO2

IO3

    PAD
O

I

   PAD
O

I

 

20.3.2. SPIḤ  

̂ SPI ̃ 

20-1. 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 
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SPI  

SPI ҹ ̆ SPI_QCTLҬ QMODβ 1 ̆ ҹSPI ̂ ԍ

SPI0̃ȂSPI ᵬ Һ Ȃ 

SPI_QCTLҬ IO23_DRVᵝ̆ SPI Ҋ̆ ᴆ ץ ꜚIO2 IO3

ҹ Ȃ 

SPI Ҋ̆SPI Ҋ6ҩץ ҍ ̔ 

20-2. SPIḤ  

   

SCK O SPI ₮ 

MOSI I/O 0 

MISO I/O 1 

IO2 I/O 2 

IO3 I/O 3 

NSS O NSS ₮ 

20.3.3. SPI  

SPI_CTL0Ҭ CKPLβ CKPHβ‗ ԅSPI Ḥ ȂCKPLβ‗ ԅ

SCK ̆CKPHβ‗ ԅ ѿҩ ԋҩ ҹ Ȃ TI

Ҋ̆ ңᵝ ӈȂ 

20-2. 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
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20-3. SPI Ҋ SPI (CKPL=1, CKPH=1, LF=0) 

MOSI

MISO

NSS

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

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

sample

IO2

IO3

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

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

SCK

 

Ҭ̆ SPI_CTL0Ҭ FF16β ̆ FF16=1 ̆ ҹ16β̆

↕ҹ8β Ȃ SPI Ҋ̆ ҹ8β Ȃ 

SPI_CTL0Ҭ LFβ ץ ̆ LF=1̆ SPIᾢ LSBβ̆ LF=0̆

↕ᾢ MSBβȂ TI Ҭ̆ ҹᾢ MSBβȂ 

20.3.4. NSSⱳ  

׆  

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

NSS ̆ ᴆNSŜSWNSSEN = 1̃Ҋ̆SPI SWNSSβ ⌠NSS Ȃ

NSSҹᵞ ̆ Ȃ ᴆNSS Ҋ̆Ҍᶏ NSS Ȃ 

׆ .20-3 NSSⱳ  

   

׆ ᴆ NSS  
MSTMOD = 0 

SWNSSEN = 0 
SPI׆ NSS ׆ NSS Ȃ 

׆ ᴆ NSS  
MSTMOD = 0 

SWNSSEN = 1 

SPI׆ NSS SWNSSᵝ‗

Ȃ 

SWNSS = 0̔NSS ҹᵞ 

SWNSS = 1̔NSS ҹ  

Һ  

Һ ̂MSTMOD=1̃Ҋ̆ ᶏ Һ ̆NSSץ ҹ ᴆ

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

ᴆNSS Ҋ̃ SWNSSβ̂ ᴆNSS Ҋ̃ ᵞ̆SPI ꜚ ׆῀ ̆ ғ֟

Һ ̆CONFERRᵝ 1Ȃ 

ᶏ NSS └SPI׆ ̆NSS ҹ ᴆ ₮
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̂SWNSSEN=0̆NSSDRV=1Ȃ̃ᶏ SPIӊ ̆NSSҹᵞ Ȃ 

ᶏץ ѿҩ I/OᵬҹNSS ץ̆ ⱴ NSS Ȃ 

20-4. Һ NSSⱳ  

   

Һ ᴆ NSS ₮  

MSTMOD = 1 

SWNSSEN = 0 

NSSDRV=1 

ԍ Һ ̆Һ ᶏ NSS

└ SPI׆ ̆ NSS ҹ

ᴆ ₮ Ȃᶏ SPI NSSҹᵞ

Ȃ 

Һ ᴆ NSS ῀  

MSTMOD = 1 

SWNSSEN = 0 

NSSDRV=0 

ԍ Һ ̆ NSS ҹ

ᴆ ῀ ̆ѿ NSS

ᵞ̆SPI ꜚ ׆῀ ̆ ғ֟

Һ ̆CONFERRᵝ 1Ȃ 

Һ ᴆ NSS  

MSTMOD = 1 

SWNSSEN = 1 

SWNSS = 0 

NSSDRV̔Ҍ  

ԍ Һ ̆ѿ SWNSS = 

0̆SPI ꜚ ׆῀ ̆ ғ֟

Һ ̆CONFERRᵝ 1Ȃ 

MSTMOD = 1 

SWNSSEN = 1 

SWNSS = 1 

NSSDRV̔Ҍ  

׆ ᶏץ ᴆ ᴆ NSS  

20.3.5. SPI  

20-5. SPI  

    

MFD ῃ Һ  

MSTMOD = 1 

RO = 0 

BDEN = 0 

BDOEN̔Ҍ  

MOSI̔  

MISO̔  

MTU Һ  

MSTMOD = 1 

RO = 0 

BDEN = 0 

BDOEN̔Ҍ  

MOSI̔  

MISO̔Ҍᶏ  

MRU Һ  

MSTMOD = 1 

RO = 1 

BDEN = 0 

BDOEN̔Ҍ  

MOSI̔Ҍᶏ  

MISO̔  

MTB Һ  

MSTMOD = 1 

RO = 0 

BDEN = 1 

BDOEN = 1 

MOSI̔  

MISO̔Ҍᶏ  

MRB Һ  
MSTMOD = 1 

RO = 0 

MOSI̔  

MISO̔Ҍᶏ  
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BDEN = 1 

BDOEN = 0 

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  

20-4. ῖ ῃ  

Һ
MFD

MISO

MOSI

SCK

NSS

׆
SFD

MISO

MOSI

SCK

NSS

 

20-5. ῖ ̂Һ ̔ ׆̆ ̔ ̃ 

Һ
MRU

MISO

MOSI

SCK

NSS

׆
STU

MISO

MOSI

SCK

NSS
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20-6. ῖ ̂Һ ̔ ׆̆ ̔ ̃ 

Һ
MTU

MISO

MOSI

SCK

NSS

׆
SRU

MISO

MOSI

SCK

NSS
 

20-7. ῖ  

Һ
MTB/MRB

MISO

MOSI

SCK

NSS

׆
SRB/STB

MISO

MOSI

SCK

NSS
 

SPI∆  

ӊ╠̆ Ҋ SPI∆ ̔ 

1. ᵬ Һ ׆ TI ̆ SPI_CTL0Ҭ PSC[2:0]ᵝ

SCKḤ ̆ TI Ҋ Td Ȃ ↕̆ Ȃ 

2. ̂SPI_CTL0Ҭ FF16ᵝ̃ 

3. ̂SPI_CTL0Ҭ CKPLᵝ CKPHᵝ̃Ȃ 

4. ̂SPI_CTL0Ҭ LFᵝ̃Ȃ 

5. ҉ NSSⱳ ̆ ̆ NSS ̂SPI_CTL0Ҭ

SWNSSENᵝ NSSDRVᵝ̃Ȃ 

6. ᵬ TI ̆ SPI_CTL1Ҭ TMODᵝ 1̆ ↕̆ Ȃ 

7. 20-5. SPI ̆ MSTMODᵝȁROᵝȁBDENᵝ BDOENᵝȂ 

8. ᵬ SPI ̆ SPI_QCTLҬ QMODᵝ 1̆ Ҍ ↕̆ Ȃ 

9. ᶏ SPÎ SPIENᵝ 1̃Ȃ 

̔ Ḥ Ҭ̆Ҍ CKPHȁCKPLȁMSTMODȁPSC[2:0]ȁLFᵝȂ 

SPI  

 

∆ ӊ ̆SPI ᶏ Ḡ Ȃ Һ Ҋ̆ ᴆΏѿҩ

⌠ ‖ ̆ Ȃ ׆ Ҋ̆ SCK ҉ SCKḤ ̆ғNSS

ҹᵞ̆ Ȃ ̆ץ ׆ Ҋ̆ Ḡ ╠̆
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Ώ῀ ‖ ҬȂ 

SPI ѿҩ ̆ ᾢ ҩ ׆ ‖ ⱴ ⌠ ᵝ Ҭ̆

ⱴ Ȃ ѿᵝ ӊ ̆TBÊ ‖ ̃ᵝ 1ȂTBE ᵝ

1̆ ‖ ҹ ̆ ̆ ᴆ ΏSPI_DATAȂ 

Һ Ҋ̆ ⱳ ̆ Ӈ ╠ ╠̆ ᴆ Ҋѿҩ

Ώ῀SPI_DATAҬȂ  

 

ѿҩ ӊ ̆ ⌠ ׆ ᵝ ῀⌠ ‖ ғ̆RBNÊ

‖ ̃β 1Ȃ ᴆ SPI_DATA ̆ ᵬᴪ ꜚ RBNE

ᵝȂ MRUMRB Ҭ ҹ̆ԅ Ҋѿҩ ̆ ᴆ Ḥ ̆ ῃ

Һ ̂MFD̃Ҭֽ̆ ‖ ̆ ᴆ Ҋѿҩ Ȃ 

SPIҌ Ҋ ᵬ ̂ SPI ̆TI ̃ 

ῃ Ҋ̆ MFD SFD ̆ RBNE ᵝ TBE

ᵝ̆ ғ ҉ ᵬ Ȃ 

̂MTŬMTB̆STUSTB̃ҍῃ Ҭ ᵌ Ҍ̆ RBNE

ᵝ RXORERRβ Ȃ 

ԍ ’ Һ̆ ̂MRUMRB̃ҍῃ Ҍ Ȃ MRU

MRB Ҋ̆ SPIᶏ ̆SPI֟ SCKḤ ̆ ⌠SPIẢ Ȃ ̆ץ ᴆ

TBE ᵝ̆ ғ RBNEβ 1 ̆ ₮ ‖ ῤ ̆ ↕̆ ᴪ֟

Ȃ 

ԅ TBE ᵝ̆ғ ҉ ӊ ׆̆ ̂SRUSRB̃ҍῃ

ᵌȂ 

SPI TI  

SPI TINSSᵬҹѿ Ḥ ̆ ᵬ ҍ҉ ᵌȂ

҉ ̂MFD̆MTŬMRŬMTB̆MRB̆SFD̆STŬSRŬSTBSRB̃

TI Ȃᵖ ̆ TI Ҭ̆SPI_CTL0Ҭ CKPLβ CKPHβ ӈ ̆SCKḤ

ҹҊ Ȃ 

20-8. 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
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20-9. 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 Ҋ S̆PI ᴰ Ҍ ᴰ Ȃ Һ ΏSPI_DATA ̆

Ӈ ᴰ ̆ ↕̆ҹҌ ᴰ Ȃ Ҍ ᴰ Ҭ̆ ҩ ᴰ ╠ ѿҩ

Ȃ ᴰ Ҭ̆ ԍ ѿҩ ӊ╠̆

╠ѿҩ ѿᵝ Ȃ 

׆ .20-10 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 ̆Һ Ȃҹԅ ḠҺ ⌠ ̆ ӊ╠̆׆

SCKḤ Ҋ ӊ ꜚ ᵝѿ ̆ ҹTd̆ Td SPI_CTL0

Ҭ PSC[2:0]ᵝ Ȃ 

Td=
Tbit

2
+5*Tpclk                          (20-1) 

ᶛ ̆ PSC[2:0] = 010̆ ӇTd ṿҹ9*TpclkȂ 

׆ Ҋ ׆̆ NSSḤ ̆ ⌠ NSSḤ ̆ ᴪ ᵝFERR ᵝȂ

ᶛ ̆NSSḤ ѿҩ Ҭ ᵝ Ȃ 

SPI ᵬ  

SPI ԍ └ SPI flashȂ 

SPI ̆ ᾢ TBEβ 1̆ ғTRANSβ ̆ SPI_QCTLҬ

QMODβ 1Ȃ SPI ̆SPI_CTL0ҬBDENβȁBDOENβȁCRCENβȁ
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CRCNTβȁFF16βȁROβ LFβḠ ғ̆MSTMODβ Ḡץ1̆ SPIᵬԍҺ Ȃ

SPIENᵝȁPSCβȁCKPLβ CKPHβ Ȃ 

SPI ң ̔ Ώ ̆ SPI_QCTLҬ QRDβ

Ȃ 

Ώ  

SPI_QCTLҬ QMODβ 1ғQRDβ S̆PIᵬ Ώ Ȃ Ώ

Ҭ M̆OSIȁMISOȁIO2IO3 ᵬ ₮ ̆ SCK֟ Ḥ ѿ̆ Ώ῀SPI_DATA

̂TBEβ ̃ғSPIENᵝ 1 ̆ ᴪ ҩ Ώ῀ ȂSPI

ᴰ ӊ ̆ ѿҩ TBE ᵝ̆ Ҍ ᴆ↕Ả ᴰ Ȃ 

Ҋ ᵬ ̔ 

1. ̆ SPI_CTL0SPI_CTL1Ҭ № ȁ ȁ ᵝ ̕ 

2. SPI_QCTLҬ QMODᵝ 1̆ SPI_CTL0Ҭ SPIENᵝ 1 ᶏ SPIⱳ ̕ 

3. SPI_DATA ҬΏ῀ѿҩ ̆TBE ᵝ ᴪ ̕ 

4. ᴆ TBEᵝ ᵝ̆ Ώ῀Ҋѿҩ Ȃ 

20-11. SPI Ώ ᵬ  

MOSI

MISO

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

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

sample

IO2

IO3

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

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

TBE

ᴆΏSPI_DATA ᴆῬ ᵝTBE

SCK

 

 

SPI_QCTL Ҭ QMODᵝ 1 S̆PI ᵬ Ȃ Ҭ M̆OSIȁ

MISOȁIO2 IO3 ᵬ ῀ ѿ̆ Ώ῀SPI_DATA ̂TBEᵝ ғ̃SPIENᵝ

1 ̆ SCKḤ ֟ Ḥ ȂΏ ⌠SPI_DATA ҹԅ֟ SCK Ḥ ̆

ץ Ώ῀ᴋᵥץ ȂSPI ᴰ ӊ ̆ ѿҩ SPIENᵝ TBE

ᵝ̆ ᴆҌ ↕Ả ᴰ Ȃ ץ ᴆ ѿ SPI_DATAΏ ֟ץ̆ SCK

Ḥ Ȃ 

Ҋ ᵬ ̔ 

1. ̆ SPI_CTL0SPI_CTL1Ҭ № ȁ ȁ ᵝ ̕ 

2. SPI_QCTLҬ QMODᵝ QRDᵝ 1̆ SPI_CTL0Ҭ SPIENᵝ 1 ᶏ SPI

ⱳ ̕ 

3. Ώᴋ ̂ᶛ 0xFF̃⌠SPI_DATA ̕ 
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4. RBNEᵝ 1̆ SPI_DATA ̕ 

5. Ώᴋ ̂ᶛ 0xFF̃⌠SPI_DATA ץ̆ Ҋѿҩ Ȃ 

20-12. ᵬ  

MOSI

MISO

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

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

sample

IO2

IO3

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

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

TBE

ᴆΏSPI_DATA ᴆῬ ᵝTBE

RBNE

ᴆ SPI_DATA

ᴆΏSPI_DATA

SCK

 

SPIẢ  

Ҍ Ҋ Ҍ Ả SPIⱳ Ȃ 

MFD SFD 

ѿҩRBNEᵝ ѿҩ ̆ TBE=1 TRANS=0̆ ̆ SPIEN

ᵝ῏ SPIȂ 

MTU MTB STU STB 

ѿҩ Ώ῀SPI_DATA ̆ TBEᵝ 1̆ TRANSᵝ ̆ SPIEN

ᵝ῏ SPIȂ 

MRU MRB 

ṕ ԋҩRBNEᵝ 1 SPI_DATA׆̆ ̆ ѿҩSCK ̆

SPIENᵝ῏ SPIȂ ѿҩRBNEᵝ 1̆ SPI_DATA׆ Ȃ 

SRU SRB 

ץ ᴋᵥ Ṝ῏ SPIⱳ ̆ TRANS=0ץ Ḡ ╠ Ḥ Ȃ 

TI  

TI Ả ҍ҉ Ȃ 

NSS ‖  

NSS ‖ Ả ҍ҉ Ȃ 

SPI  
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SPI ῏ SPIⱳ ӊ╠̆ ᴆ ᾢ ̔TBEᵝ 1̆TRANSᵝ ̆

SPI_QCTLҬ QMODᵝ SPI_CTL0Ҭ SPIENᵝ Ȃ 

20.3.6. DMAⱳ  

DMAⱳ ᴰ Ҭ ׆ Ώ Ҭ ₮ ׆̆ ԅ Ȃ 

ᵝSPI_CTL1 Ҭ DMATENᵝ DMARENᵝ̆ᶏ SPI DMAⱳ Ȃҹԅᶏ

DMAⱳ ̆ ᴆ ᾢ DMA ̆ ∆ SPI ̆ ᶏ

SPIȂ 

SPIᶏ ̆ DMATENᵝ 1̆ TBE=1 S̆PI ᴪ ₮ѿҩDMA ̆ DMA

̆ ꜚΏ ⌠SPI_DATA Ȃ DMARENᵝ 1̆ RBNE=1 ̆ ₮ѿ

ҩDMA ̆ DMA ̆ SPI_DATA׆ꜚ Ȃ 

20.3.7. CRCⱳ  

SPI ңҩCRC ᾝ̔№≢ ԍ ȂCRC ᾝᶏ

SPI_CRCPOLY Ҭ ӈ Ȃ 

SPI_CTL0Ҭ CRCENᵝᶏ CRCⱳ Ȃ ԍ ҉ ҩ C̆RC

ᾝ ᵝ CRCṿ̆ ⌠ CRCṿ SPI_TCRC׆ץ SPI_RCRC Ҭ

Ȃ 

ҹԅᴰ ⌠ CRCṿ̆ ѿҩ Ώ῀ ‖ ӊ ̆

SPI_CTL0Ҭ CRCNTᵝȂ ῃ ̂MFD SFD̃̆ SPI ѿҩCRCṿ ғ‰

⌠ CRCṿ ̆ᴪ ⌠ ᵬCRCṿȂ ̂MRB̆MRŬSRU 

SRB̃Ҋ̆ ṕ ԋҩ ̆ ᴆ CRCNTᵝ 1Ȃ CRC ̆

CRCERR ᵝ ᴪ 1Ȃ 

8ᵝ ̆CRC ԍCRC8 ‰ Ȃ 16ᵝ ̆CRC ԍ

CRC16 ‰ Ȃ ᶏ ԅDMAⱳ ̆ ᴆҌ CRCNTᵝ̆ ᴆ ᴪ ꜚ CRC

ᴰ Ȃ 

̔ SPI ԍ׆ ғCRCⱳ ᶏ ̆ SPI ᶏ ̆CRC ῀SCK

Ȃ ̆ ᴆ CRC̆ץ ᾧ CRC Ȃ SPIᵬҹ׆

ᵬ ̆ CRC ӊ ̆ῤ NSSḤ Ḡ ᵞ Ȃ 

20.3.8. SPIҬ  

ᵝ 

Â ‖ ᵝ̂TBẼ 

‖ ҹ ̆TBE ᵝȂ ᴆ ץ ΏSPI_DATA Ҋѿҩ Ώ῀

‖ Ȃ 

Â ‖ ᵝ̂RBNẼ 
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‖ ̆RBNE ᵝ̆ ⌠ѿҩ ̆ ῀⌠ ‖ Ҭ̆

ᴆ ץ SPI_DATA Ȃ 

Â SPI Ḥ Ҭ ᵝ̂TRANS̃ 

TRANSᵝ ╠ᴰ ᵝ̆ ῤ ᴆ ᵝ ̆

ᴆ └Ȃ ᵝҌᴪ֟ ᴋᵥҬ Ȃ 

 

Â ̂CONFERR̃ 

Һ Ҭ C̆ONFERRᵝ ѿҩ ᵝȂ ᴆNSS Ҭ̆ NSSDRV ᶏ ̆

NSS ᵞ ̆CONFERRᵝ 1Ȃ ᴆNSS Ҭ̆ SWNSSᵝҹ0 ̆CONFERR

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

׆ Ȃ 

CONFERRᵝ ӊ╠ S̆PIENᵝ MSTMODᵝḠ ΏḠ ׆̆ CONFERRᵝҌ 1Ȃ

Һ Ҭ̆ ץ CONFERRᵝ 1 ׆῀ ̆ ԅ └

Һ‖ Ȃ 

Â ̂RXORERR̃ 

RBNEᵝҹ1 ̆ Ῥ ̆RXORERRᵝ ᴪ 1Ȃ ̆҉ѿ

₮ ԅȂ ‖ ῤ Ҍᴪ ̆ ץ

ҡ Ȃ 

Â ̂FERR̃ 

TI׆ Ҋ̆׆ Ӟ NSSḤ ̆ ⌠ NSSḤ ̆ ᴪ ᵝFERR

ᵝȂᶛ ̆NSSḤ ѿҩ Ҭ ᵝ Ȃ 

Â CRC ̂CRCERR̃ 

CRCENᵝ 1 ̆SPI_RCRC Ҭ ⌠ CRC ṿ ᴪ ѿ

⌠ CRCṿ ̆ ң Ҍ ̆CRCERRᵝ ᴪ 1Ȃ 

20-6. SPIҬ  

Ҭ Ԋᴆ   Ҭ ᶏ ᵝ 

TBE ‖  ΏSPI_DATA  TBEIE 

RBNE ‖  SPI_DATA  RBNEIE 

CONFERR  
Ώ SPI_STAT ̆ Ώ

SPI_CTL0  

ERRIE RXORERR  
SPI_DATA ̆

SPI_STAT  

CRCERR CRC  Ώ0⌠CRCERRᵝ 

FERR TI  Ώ0⌠FERRᵝ 
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20.4. I2Sⱳ  

20.4.1. I2S  

20-13. I2S  

SPI_MOSI / 

I2S_SD

SPI_NSS / 

I2S_WS

SPI_SCK / 

I2S_CK

I2S_MCK

Һ └

׆ └

‖

ᵝ

‖

└

16 bits

CK_I2S

16 bits

LSBMSB

PAD

PAD

O

I

O

I

PAD

O

I

PAD

O

I

A
P

B

 

I2Sⱳ 5ҩ ̆№≢ └ ȁ ȁҺ └ ȁ׆ └ ᵝ

Ȃ └ ̆ῒҬ ‖ ‖

Ȃ Һ Ҋ I2S Ḥ ȂҺ └ Һ Ҋ

I2S_WSḤ └ ḤȂ׆ └ ⌠ I2S_CK I2S_WSḤ ׆└

ḤȂ ᵝ └I2S_SD҉ ұ Ȃ 

20.4.2. I2SḤ  

I2S 4ҩ №̆≢ I2S_CKȁI2S_WSȁI2S_SD I2S_MCKȂI2S_CK ұ Ḥ ̆

ҍSPI_SCK῍֣ ȂI2S_WS └Ḥ ̆ҍSPI_NSS῍֣ ȂI2S_SD ұ

Ḥ ̆ҍSPI_MOSI῍֣ ȂI2S_MCK Һ Ḥ ̆ ᶫԅѿҩ256ṐԍFs

̆ῒҬFs Ȃ 

20.4.3. I2S ‰ 

I2S ‰ SPI_I2SCTL Ҭ I2SSTDᵝ ̆ ץ ‰̔

I2S ≠ ‰̆MSB ‰̆LSB ‰ PCM ‰Ȃ PCMӊ ‰ ңҩ

̂ ̃ № I2S ̆ I2S_WSḤ № ╠

ԍ ҩ Ȃ ԍPCM ‰̆I2S_WSḤ Ḥ Ȃ 

ץ SPI_I2SCTL Ҭ DTLENᵝ CHLENᵝ Ȃ ԍ

ԍ ԍ ̆ ץ ᶫ Ȃ ≢№ױ 1̔6ᵝ

16ᵝ ̆16ᵝ 32ᵝ ̆24ᵝ 32ᵝ ̆32

ᵝ 32ᵝ Ȃ ԍ ‖ 16ᵝ Ȃ ̆ץ



                                                                    GD32W51x Ύ 

626 
 

ҹ24ᵝ 32ᵝ ᴰ ̆SPI_DATA 2 ̕ ҹ

16ᵝ ᴰ ̆SPI_DATA 1 Ȃ 16ᵝ 32ᵝ ̆

ᴆᴪ ꜚ ῀16ᵝ0 16ᵝ ҹ32ᵝ Ȃ 

ԍ ‰ ̆ ᵝ ᾢ Ȃ ԍ ԍң

№ ‰ ̆ ᾢ ̆ Ȃ 

I2S ≠ ‰ 

ԍI2S ≠ ‰̆I2S_WS I2S_SD I2S_CK Ҋ ̆I2S_WS ╠ѿҩ

Ȃ ’ Ҋ Ȃ 

20-14. I2S ≠ ‰ ̂DTLEN=00, CHLEN=0, CKPL=0̃ 

I2S_CK

I2S_SD
16β

1̂ ̃ 2̂ ̃

MSB MSBLSB

I2S_WS

 

20-15. I2S ≠ ‰ ̂DTLEN=00, CHLEN=0, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

1̂ ̃ 2̂ ̃

MSB MSBLSB

I2S_WS

 

16β 16β ̆ ѿ ᴰ SPI_DATAѿ

Ȃ 

20-16. I2S ≠ ‰ ̂DTLEN=10, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
32ᵝ

1̂ ̃ 2̂ ̃

MSB MSBLSB

I2S_WS

 

20-17. I2S ≠ ‰ ̂DTLEN=10, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
32ᵝ

1̂ ̃ 2̂ ̃

MSB MSBLSB

I2S_WS

 

32ᵝ 32ᵝ ̆ 1 ᴰ SPI_DATA

2 Ȃ Ҋ̆ ѿҩ32ᵝ ̆ ѿҩΏ῀SPI_DATA

16ᵝ ̆ ԋҩ ᵞ16ᵝ Ȃ Ҋ̆ ѿҩ32ᵝ ̆ ѿ

ҩ׆SPI_DATA ⌠ 16ᵝ ̆ ԋҩ ᵞ16ᵝ Ȃ 
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20-18. I2S ≠ ‰ ̂DTLEN=01, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
24ᵝ

1̂ ̃ 2̂ ̃

MSB

I2S_WS

LSB

8ᵝ0

MSB

 

20-19. I2S ≠ ‰ ̂DTLEN=01, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
24ᵝ

1̂ ̃ 2̂ ̃

MSB

I2S_WS

LSB

8ᵝ0

MSB

 

24ᵝ 32ᵝ ̆ 1 ᴰ SPI_DATA

2 Ȃ Ҋ̆ ѿҩ24ᵝ D[23:0]̆ ѿҩΏ῀SPI_DATA

16ᵝ D[23:8]̆ ԋҩ ѿҩ16ᵝ ̆ 16ᵝ 8ᵝ D[7:0]̆

ᵞ8ᵝ ץ ᴋ ṿȂ Ҋ̆ ѿҩ24ᵝ D[23:0]̆ ѿҩ׆

SPI_DATA ⌠ 16ᵝ D[23:8]̆ ԋҩ ѿҩ16ᵝ ̆

16ᵝ 8ᵝ D[7:0]̆ᵞ8ᵝ ῃ 0Ȃ 

20-20. I2S ≠ ‰ ̂DTLEN=00, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

1̂ ̃ 2̂ ̃

MSB

I2S_WS

LSB

16ᵝ0

MSB

 

20-21. I2S ≠ ‰ ̂DTLEN=00, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

1̂ ̃ 2̂ ̃

MSB

I2S_WS

LSB

16ᵝ0

MSB

 

16ᵝ 32ᵝ ̆ ѿ ᴰ SPI_DATA ѿ Ȃ

ҹԅ 16ᵝ 32ᵝ ̆▼Ҋ 16ᵝ ᴆ └ ᾟҹ0x0000Ȃ 

MSB ‰ 

ԍMSB ‰ Ĭ2S_WS I2S_SD I2S_CK Ҋ ȂSPI_DATA 

ҍI2S ≠ ‰ ῃ Ȃ ҩ ’ Ҋ Ȃ 
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20-22. MSB ‰ ̂DTLEN=00, CHLEN=0, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

1̂ ̃ 2̂ ̃

MSB MSBLSB

I2S_WS

 

20-23. MSB ‰ ̂DTLEN=00, CHLEN=0, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

1̂ ̃ 2̂ ̃

MSB MSBLSB

I2S_WS

 

20-24. MSB ‰ ̂DTLEN=10, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
32ᵝ

MSB MSBLSB

I2S_WS

1̂ ̃ 2̂ ̃

 

20-25. MSB ‰ ̂DTLEN=10, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
32ᵝ

MSB MSBLSB

I2S_WS

1̂ ̃ 2̂ ̃

 

20-26. MSB ‰ ̂DTLEN=01, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
24ᵝ

MSB

I2S_WS

LSB

8ᵝ0

MSB

1̂ ̃ 2̂ ̃

 

20-27. MSB ‰ ̂DTLEN=01, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
24ᵝ

MSB

I2S_W

S

LSB

8ᵝ0

MSB

1̂ ̃ 2̂ ̃
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20-28. MSB ‰ ̂DTLEN=00, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

LSB

16ᵝ0

MSB

1̂ ̃ 2̂ ̃

 

20-29. MSB ‰ ̂DTLEN=00, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

LSB

16ᵝ0

MSB

1̂ ̃ 2̂ ̃

 

LSB ‰ 

ԍLSB ‰̆I2S_WS I2S_SD I2S_CK Ҋ Ȃ ҍ

’Ҋ̆LSB ‰ MSB ‰ ῃ Ȃ ԍ ԍ ’̆

LSB ‰ ҍ ᵞᵝ ̆ MSB ‰ ҍ ᵝ Ȃ

ԍ ’ Ҋ Ȃ 

20-30. LSB ‰ ̂DTLEN=01, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
8ᵝ0

1̂ ̃ 2̂ ̃

I2S_WS

24ᵝ

MSB LSB

 

20-31. LSB ‰ ̂DTLEN=01, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
8ᵝ0

1̂ ̃ 2̂ ̃

I2S_WS

24ᵝ

MSB LSB

 

24ᵝ 32ᵝ ̆ 1 ᴰ SPI_DATA

2 Ȃ Ҋ̆ ѿҩ24ᵝ D[23:0]̆ ѿҩΏ῀SPI_DATA

ѿҩ16ᵝ ̆ 16ᵝ 8ᵝ ץ ᴋ ṿ̆ᵞ8ᵝ D[23:16]̆ ԋҩ

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

⌠ ѿҩ16ᵝ ̆ 16ᵝ 8ᵝ 0̆ᵞ8ᵝ D[23:16]̆ ԋҩ

ᵞ16ᵝ D[15:0]Ȃ 
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20-32. LSB ‰ ̂DTLEN=00, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ0

1̂ ̃ 2̂ ̃

I2S_WS

16ᵝ

MSB LSB

 

20-33. LSB ‰ ̂DTLEN=00, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ0

1̂ ̃ 2̂ ̃

I2S_WS

16ᵝ

MSB LSB

 

16ᵝ 32ᵝ ̆ ѿ ᴰ SPI_DATA ѿ Ȃ

ҹԅ 16ᵝ 32ᵝ ̆▼Ҋ 16ᵝ ᴆ └ ᾟҹ0x0000Ȃ 

PCM ‰ 

ԍPCM ‰ Ĭ2S_WS I2S_SD I2S_CK ҉ Ĭ2S_WSḤ Ḥ Ȃ

ץ SPI_I2SCTL PCMSMODᵝ ȂSPI_DATA

ҍI2S ≠ ‰ ῃ Ȃ ’ Ҋ Ȃ 

20-34. PCM ‰ ̂DTLEN=00, CHLEN=0, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB LSB

1 2

 

20-35. PCM ‰ ̂DTLEN=00, CHLEN=0, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB LSB

1 2

 

20-36. PCM ‰ ̂DTLEN=10, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
32ᵝ

MSB

I2S_WS

MSB LSB

1 2
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20-37. PCM ‰ ̂DTLEN=10, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
32ᵝ

MSB

I2S_WS

MSB LSB

1 2

 

20-38. PCM ‰ ̂DTLEN=01, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
24ᵝ

MSB

I2S_WS

MSB

1 2

8ᵝ0

 

20-39. PCM ‰ ̂DTLEN=01, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
24ᵝ

MSB

I2S_WS

MSB

1 2

8ᵝ0

 

20-40. PCM ‰ ̂DTLEN=00, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB

1 2

16ᵝ0

 

20-41. PCM ‰ ̂DTLEN=00, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB

1 2

16ᵝ0

 

’ Ҋ Ȃ 

20-42. PCM ‰ ̂DTLEN=00, CHLEN=0, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB LSB

1 2

13ᵝ
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20-43. PCM ‰ ̂DTLEN=00, CHLEN=0, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB LSB

1 2

13ᵝ

 

20-44. PCM ‰ ̂DTLEN=10, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
32ᵝ

MSB

I2S_WS

MSB LSB

1 2

13ᵝ

 

20-45. PCM ‰ ̂DTLEN=10, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
32ᵝ

MSB

I2S_WS

MSB LSB

1 2

13ᵝ

 

20-46. PCM ‰ ̂DTLEN=01, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
24ᵝ

MSB

I2S_WS

MSB

1 2

13ᵝ

8ᵝ0

 

20-47. PCM ‰ ̂DTLEN=01, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
24ᵣ

MSB

I2S_WS

MSB

1 2

13ᵣ

8ᵣ0

 

20-48. PCM ‰ ̂DTLEN=00, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB

1 2

13ᵝ

16ᵝ0
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20-49. PCM ‰ ̂DTLEN=00, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB

1 2

13ᵝ

16ᵝ0

 

20.4.4. I2S  

20-50. I2S  

8ᵝ
№CK_I2S

№  = 

DIV * 2 + OF

DIV4

DIV2

1

0

CHLEN

0

1

MCKOEN

I2S_CK

I2S_MCK

 

I2S 20-50. I2S ȂI2S SPI_I2SPSC

DIVᵝ ŎFᵝ MCKOENᵝץ SPI_I2SCTL CHLENᵝ ȂI2S

ץ 20-7. I2S Ὲ Ὲ Ȃ 

20-7. I2S Ὲ  

MCKOEN CHLEN Ὲ  

0 0 I2SCLK / (DIV * 2 + OF) 

0 1 I2SCLK / (DIV * 2 + OF) 

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

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

̂Fs̃ I2S ῏ ҊῈ ӈ̔ 

Fs = I2S  / (  * ) 

ץ ҹ̆ԅ ⌠ ̆ 20-8. Ὲ ↓

Ὲ Ȃ 

20-8. Ὲ  

MCKOEN CHLEN Ὲ  

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

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

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

1 1 I2SCLK / (256 * (DIV * 2 + OF)) 
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20.4.5.  

 

SPI_I2SCTL I2SOPMODᵝ Ȃ̓̀ ᶫ ̔

Һ ̆Һ ׆̆ ׆ Ȃ Ҋ I2S Ḥ

20-9. Ҋ I2S Ḥ Ȃ 

20-9. Ҋ I2S Ḥ  

 I2S_MCK I2S_CK I2S_WS I2S_SD 
I2S_ADD_S

D(2) 

Һ  ₮ NU(1) ₮ ₮ ₮ NU(1) 

Һ  ₮ NU(1) ₮ ₮ ῀ NU(1) 

׆  ῀ NU(1) ῀ ῀ ₮ NU(1) 

׆  ῀ NU(1) ῀ ῀ ῀ NU(1) 

ῃ  ₮ NU(1) ₮ ₮ ₮ ῀ ῀ ₮ 

1. NU I2Sᶏ ̆ ץ ԍῒזⱳ Ȃ  

2. I2S1ҹԅ ῃ ̆ ѿҩ ҉I2S I̔2S_ADD1ȂI2S_ADD_SD

I2S_ADD ̆ ׃ ῃ Ȃ 

I2S∆  

I2S∆ 20-51. I2S∆ Ȃ 
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20-51. I2S∆  

MSTMOD == 1?

 SPI_I2SPSC DIV [7:0] 

ᵝ̆ OFᵝ MCKOENᵝ̆ ӈI2S

Һ ᶫȂ 

SPI_I2SCTL CKPLᵝ̆ ӈ

 SPI_I2SCTL I2SSELᵝ I2S

SPI_I2SCTL I2SSTD[1:0]ᵝ

PCMSMODᵝ̆ I2S ‰

SPI_I2SCTL I2SOPMOD[1:0]ᵝ

I2S ᵬ

SPI_I2SCTL DTLEN[1:0]ᵝ CHLENᵝ

I2S

SPI_CTL1 TBEIEᵝ̆RBNEIEᵝ̆ER

RIEᵝᶏ I2SҬ ̂ ̃

SPI_CTL1 DMATENᵝ DMARENᵝᶏ

DMAⱳ ̂ ̃

 I2SENᵝᶏ  I2S

 

I2SҺ  

TBE ᵝ └ Ȃ ╠ ̆TBE ᵝ ‖ ̆ ̆

SPI_CTL1 TBEIEᵝҹ1̆ ֟ Ҭ Ȃ ᾢ̆ ‖ ҹ ̂TBEҹ1̃̆ғ ᵝ

Ҭ ↓Ȃ 16ᵝ Ώ῀SPI_DATA ̂TBE ҹ0̃̆ ׆

‖ ⌠ ᵝ Ҭ̂TBE ҹ1̃Ȃ ̆ ↓ Ȃ 
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⌠16ᵝ ᵝ Ҭ ̆ ұ I2S_SD׆ ₮̂ ᵝᾢ ̃ȂҊ

ѿҩ TBEҹ1 Ώ῀SPI_DATA Ȃ Ώ῀SPI_DATA ӊ T̆BE ҹ

0Ȃ ╠ ↓ ̆ ‖ ᴪ ꜚ ⌠ ᵝ Ҭ̆ TBE

1ȂҹԅḠ ̆Ҋѿҩ ╠ ↓ ӊ╠Ώ῀

SPI_DATA Ȃ 

ԍ PCM ‰ ‰ Ĭ2SCH ≢ ╠ᴰ ȂI2SCH

TBE 0 1 Ṝ Ȃ↨ I2SCH ҹ0̆ Ώ῀

SPI_DATA Ȃ 

ҹԅ῏ I2S̆I2SENᵝ TBE ҹ1ғTRANS ҹ0ӊ Ȃ 

I2SҺ  

RBNE └ ↓Ȃ ╠ R̆BNE ‖ ̆ SPI_CTL1

RBNEIEᵝҹ1̆ ֟ Ҭ Ȃ SPI_I2SCTL I2SENᵝ 1 ̆

Ȃ ᾢ̆ ‖ ҹ ̂RBNEҹ0̃Ȃ ѿҩ ̆ ⌠ ׆

ᵝ ⌠ ‖ ̂RBNE ҹ1 Ȃ̃ RBNEҹ1 ̆ SPI_DATA׆

Ҭ Ȃ ᵬ R̆BNE ҹ0Ȃ Ҋѿ ӊ╠ SPI_DATA

Ҭ ̆ ↕ Ȃ RXORERR ᵝᴪ 1̆ SPI_CTL1

ERRIEᵝҹ1̆ ᴪ֟ Ҭ Ȃ ’Ҋ̆ ᾢ῏ I2SῬ I2S̆ Ῥ Ȃ 

ԍ PCMӊ ‰ Ĭ2SCH № ╠ᴰ ȂI2SCH

RBNE 0 1 Ȃ 

ҹԅ῏ I2S̆Ҍ ‰̆ Ҍ ᵬ Ȃ ’ ᵬ

20-52. I2SҺ Ȃ 
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20-52. I2SҺ  

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

2b'1 && I2SSTDSEL ==2b'10 ?

ṕ ԋҩRBNE

17ҩI2S ̂I2S_C

K ҉ ̃

I2SENᵝ

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

2b'1 && I2SSTDSEL !=2b'10 ?

ѿҩRBNE

1ҩI2S

ṕ ԋҩRBNE

1ҩI2S

 

I2S׆  

׆ Һ ᵌ̆Ҍ ӊ Ҋ̔ 

׆ Ҋ̆׆ Һ ӊ╠ᶏ Ȃ Һ Ḥ ғ

I2S_WSḤ ᴰ ̆ Ȃ Һ ӊ╠Ώ῀

SPI_DATA Ȃҹԅ Ḡ ᴰ ̆ ╠ ↓ ӊ╠ Ҋѿҩ

Ώ῀SPI_DATA ̆ ↕ᴪ֟ Ȃ TXURERR ᴪ 1̆

SPI_CTL1 ERRIEᵝҹ1̆ ᴪ֟ Ҭ Ȃ ’Ҋ̆ ᾢ῏ I2SῬ I2S

Ȃ׆ Ҋ̆I2SCH Һ I2S_WSḤ Ȃ 

ҹ῏ I2S̆ TBE ҹ1ғTRANS ҹ0ӊ ̆ I2SENᵝȂ 

I2S׆  

׆ ҍҺ ᵌȂҌ ӊ ҊȂ 

׆ Ҋ̆׆ Һ ӊ╠ᶏ Ȃ Һ Ḥ ғ

I2S_WSḤ ̆ Ȃ׆ Ҋ̆I2SCH Һ

I2S_WSḤ Ȃ 
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ҹԅ῏ I2S̆ ⌠ ѿҩRBNEӊ I2SENᵝȂ 

I2Sῃ  

ҩ I2S ᴰ ̔ ̆ ѿҩ ⱴ I2S ̂I2S_ADD

̃ ץ I2Sῃ ȂI2S_ADDҍI2S ⱳ ѿ ̆p ᵬ ׆ Ȃ

ѿҩ I2S_ADD1 ̆ ץ I2S1 ῃ ȂI2S_ADD I2S_CK

I2S_WS№≢ҍ I2S ῤ ̆I2S_ADD I2S_SD

⌠ I2S SPI_MISOȂ 

ҹԅ ᵬ ῃ ̆ ᶏ I2S I2S_ADD̆ I2S ң ῃ

̔Һ ׆ Ȃ 

Һ ῃ Ҋ̆ ᴆ I2SҹҺ ̆I2S_ADDҹ׆ ̆I2S_ADD WS

SCKḤ Һ I2S ᶫȂ 

׆ ῃ Ҋ̆ ᴆ I2SI2S_ADDҹ׆ Ĭ2S I2S_ADD

WS SCKḤ Ḥ ᶫȂ 

ץ I2S ҹ ̆ I2S_ADDҹ Ȃ

Ҭ̆ ᴆ ᵬI2S I2S_ADD Ҭ ῃ Ȃ 

20.4.6. DMAⱳ  

DMAⱳ ҍSPI ῃѿ ̆ ѿҌ I2S Ҍ CRCⱳ Ȃ 

20.4.7. I2SҬ  

ᵝ 

SPI_STAT Ҭ 4ҩ ᵝ̆№≢ TBEȁRBNEȁTRANS I2SCH̆

֓ ᵝ ῃץ I2S Ȃ 

Â ‖ ̂TBẼ̔ 

‖ ҹ ̆TBE ᵝȂ ᴆ ץ ΏSPI_DATA Ҋѿҩ Ώ῀

‖ Ȃ 

Â ‖ ̂RBNẼ̔ 

‖ ̆RBNE ᵝ̆ ⌠ѿҩ ̆ ῀ ‖ Ҭ̆

ᴆ ץ SPI_DATA Ȃ 

Â I2S Ḥ Ҭ ̂TRANS̃̔ 

TRANS ╠ᴰ ̆ ῤ ᴆ ᵝ ̆

ᴆ ᵬȂ ᵝҌᴪ֟ ᵥҬ Ȃ 

Â I2S ̂I2SCH̃̔ 

I2SCH ╠ᴰ Ḥ ̆ PCM ‰ ӈȂ Ҋ̆

I2SCH TBE 0 1 ̆ Ҋ Ĭ2SCH RBNE 0 1

Ȃ ᵝҌᴪ֟ ᴋᵥҬ Ȃ 



                                                                    GD32W51x Ύ 

639 
 

 

҈ҩ ̔ 

Â ̂TXURERR̃̔ 

׆ Ҋ̆ SCKḤ ̆ ‖ ҹ ̆

TXURERR ᵝȂ 

Â ̂RXORERR̃̔ 

‖ ғ ⌠ѿҩ ̆ RXORERR ᵝȂ

̆ ‖ Ҭ ̆ ҡ Ȃ 

Â ̂FERR̃̔ 

I2S׆ Ҋ̆I2S I2S_WSḤ ̆ I2S_WSḤ ѿҩ ᵝ

̆ ᴪ ᵝFERR ᵝȂ 

20-10. I2SҬ ԅ I2SҬ Ԋᴆ ᶏ ᵝȂ 

20-10. I2SҬ  

Ҭ    Ҭ ᶏ ᵝ 

TBE ‖  Ώ SPI_DATA  TBEIE 

RBNE ‖  SPI_DATA  RBNEIE 

TXURERR  SPI_STAT  

ERRIE RXORERR  
SPI_DATA ̆ Ῥ

SPI_STAT  

FERR I2S  SPI_STAT  
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20.5. SPI/I2S 

SPI0 ῃ ̔0x5001 3000 

SPI0 ῃ ̔0x4001 3000 

SPI1/I2S1 ῃ ̔0x5000 3800 

SPI1/I2S1 ῃ ̔0x4000 3800 

I2S1_add ῃ ̔0x5000 3400 

I2S1_add ῃ ̔0x5000 3400 

20.5.1. └ 0̂ SPI_CTL0̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

I2S Ҋ ӈȂ 

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

Ḡ  

 

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

BDEN BDOEN CRCEN CRCNT FF16 RO 

SWNSS 

EN 

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

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

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ 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 
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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  

BDEN ̆ ᵝ‗ ԅ ᴰ Ȃ 

0̔ῃ  

1̔  

9 SWNSSEN NSS ᴆ ᶏ  

0̔NSS ᴆ ̆NSS ‗ԍNSS  

1̔NSS ᴆ ̆NSS ‗ԍSWNSSᵝ 

ᵝ SPI TI Ҋ ӈȂ 

8 SWNSS NSS ᴆ ҊNSS  

0̔NSS ᵞ 

1̔NSS  

SWNSSEN ᵝ ̆ ᵝ Ȃ 

ᵝ SPI TI Ҋ ӈȂ 

7 LF ᵞ ᵝᾢ  

0̔ᾢ ᵝ 

1̔ᾢ ᵞ ᵝ 

ᵝ SPI TI Ҋ ӈȂ 

6 SPIEN SPIᶏ  

0̔SPI  

1̔SPI ᶏ  

5:3 PSC[2:0] Һ №  

000̔PCLK/2    100̔PCLK/32 

001̔PCLK/4    101̔PCLK/64 

010̔PCLK/8    110̔PCLK/128 

011̔PCLK/16   111̔PCLK/256 

ᶏ SPI0 ̆PCLK=PCLK2̆ ᶏ SPI1 ̆PCLK=PCLK1Ȃ 

2 MSTMOD Һ׆ ᶏ  

׆0̔  

1̔Һ  

1 CKPL  

0̔SPIҹ ̆CLK ᵞ 

1̔SPIҹ ̆CLK  

0 CKPH ᵝ  



                                                                    GD32W51x Ύ 

642 
 

0̔ ѿҩ ѿҩ  

1̔ ԋҩ ѿҩ  

20.5.2. └ 1̂ SPI_CTL1̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  TBEIE RBNEIE ERRIE TMOD 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 TXURERRᵝ

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 ҉
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֟ ѿҩDMA Ȃ 

0 DMAREN ‖ DMAᶏ  

0̔ ‖ DMA  

1̔ ‖ DMAᶏ Ȃ SPI_STATҬ RBNE ᵝ ̆ ᴪ DMA

҉֟ ѿҩDMA Ȃ 

20.5.3. ̂SPI_STAT̃ 

Ẓ ̔0x08 

ᵝṿ0x0000 0002 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  FERR TRANS RXORERR CONFERR CRCERR TXURERR I2SCH TBE RBNE 

 rc_w0 r r r rc_w0 r r r r 

 

ᵝ/ᵝ    

31:9 Ḡ  Ḡ ᵝṿ 

8 FERR  

SPI TI ̔ 

0̔ TI  

1̔TI  

I2S ̔ 

0̔ I2S  

1̔I2S  

ᵝ ᴆ ᵝ̆ ץ Ώ0 Ȃ 

7 TRANS Ḥ Ҭ  

0̔SPI I2S  

1̔SPI I2S ╠ ғ/  

ᵝ ᴆ ᵝ Ȃ 

6 RXORERR  

0̔  

1̔  

ᵝ ᴆ ᵝ̆ ᴆ ↓ Ȃ ᴆ ↓ҹ̔ᾢ SPI_DATA ̆

SPI_STAT Ȃ 

5 CONFERR SPI  

0̔  

1̔ ̂Һ Ҋ̆ ᴆNSS NSS ᵞ̆ ᴆNSS

SWNSSᵝҹ0̆ ᴪ֟ CONFERR ̃ 
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ᵝ ᴆ ᵝ̆ ᴆ ↓ Ȃ ᴆ ↓ҹ̔ᾢ ΏSPI_STAT ̆ Ώ

SPI_CTL0 Ȃ 

I2S ҊҌᶏ ᵝȂ 

4 CRCERR SPI CRC  

0̔SPI_RCRCṿ ԍ ⌠ CRCṿ 

1̔SPI_RCRCṿҌ ԍ ⌠ CRCṿ ᵝ ᴆ ᵝ̆ ץ Ώ0 Ȃ 

I2S ҊҌᶏ ᵝȂ 

3 TXURERR  

0̔  

1̔   

ᵝ ᴆ ᵝ̆ ΏSPI_STAT Ȃ 

SPI ҊҌᶏ ᵝȂ 

2 I2SCH I2S  

0̔Ҋѿҩ ԍ  

1̔Ҋѿҩ ԍ  

ᵝ ᴆ ᵝ Ȃ 

SPI Ҋ ᵝ ̆I2S PCM Ҋ ᵝ ӈȂ 

1 TBE ‖  

0̔ ‖  

1̔ ‖  

0 RBNE ‖  

0̔ ‖  

1̔ ‖  

20.5.4. ̂SPI_DATÃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

SPI_DATA[15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 SPI_DATA[15:0] ᴰ ṿ 

ᴆ ңҩ ‖ ̔ ‖ ‖ Ȃ SPI_DATAΏ ᴪ ῀

‖ SPI_DATA׆̆ ̆ ׆ ‖ Ȃ 
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ҹ8ᵝ S̆PI_DATA[15:8] └ҹ0 S̆PI_DATA[7:0]

̆ ‖ 8ᵝȂ ҹ16ᵝ S̆PI_DATA[15:0] ԍ

̆ ‖ Ӟ 16ᵝȂ 

20.5.5. CRC ̂SPI_CRCPOLỸ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0007 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

CRCPOLY[15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CRCPOLY[15:0] CRC ṿ 

ṿ ԅCRC ̆ ԍCRC ̆ ṿҹ0007hȂ 

20.5.6. CRC ̂SPI_RCRC̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

RCRC[15:0] 

r 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ 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 ̆
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ѿҩҬ ṿȂ 

SPI_CTL0 Ҭ CRCENᵝ RCU ᵝ Ҭ SPIxRSTᵝ ᵝ ̆

ᵝȂ 

20.5.7. CRC ̂SPI_TCRC̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

TCRC[15:0] 

r 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ 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 

20.5.8. I2S└ ̂SPI_I2SCTL̃ 

Ẓ ̔0x1C 

ᵝṿ̔0x0000 0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  I2SSEL I2SEN I2SOPMOD[1:0] 

PCMS 

MOD 

Ḡ  I2SSTD[1:0] CKPL DTLEN[1:0] CHLEN 

  rw rw rw rw   rw rw rw rw 

 

ᵝ/ᵝ    

31:12 Ḡ  Ḡ ᵝṿ 
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11 I2SSEL I2S  

0̔SPI  

1̔I2S  

SPI I2S῏ ᵝȂ  

10 I2SEN I2Sᶏ  

0̔I2S  

1̔I2Sᶏ  

SPI Ҍᶏ ᵝȂ 

9:8 I2SOPMOD[1:0] I2S  

׆00̔  

׆01̔  

10̔Һ  

11̔Һ  

I2S῏ ᵝȂSPI Ҍᶏ ᵝȂ 

7 PCMSMOD PCM  

0̔  

1̔  

PCM ‰Ҋ̆ ᵝ ӈȂ 

I2S῏ ᵝȂSPI Ҍᶏ ᵝȂ 

6 Ḡ  Ḡ ᵝṿ 

5:4 I2SSTD[1:0] I2S ‰  

00̔I2S ≠ ‰ 

01̔MSB ‰ 

10̔LSB ‰ 

11̔PCM ‰ 

I2S῏ ᵝȂSPI Ҍᶏ ᵝȂ 

3 CKPL  

0̔I2S_CK ҹᵞ  

1̔I2S_CK ҹ  

I2S῏ ᵝȂSPI Ҍᶏ ᵝȂ 

2:1 DTLEN[1:0]  

00̔16ᵝ 

01̔24ᵝ 

10̔32ᵝ 

11̔Ḡ  

I2S῏ ᵝȂSPI Ҍᶏ ᵝȂ 

0 CHLEN  

0̔16ᵝ 

1̔32ᵝ 

ԍ ԍ Ȃ 
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I2S῏ ᵝȂSPI Ҍᶏ ᵝȂ 

20.5.9. I2S № ̂SPI_I2SPSC̃ 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0002 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  MCKOEN OF DIV[7:0] 

 rw rw rw 

 

ᵝ/ᵝ    

31:10 Ḡ  Ḡ ᵝṿ 

9 MCKOEN I2S_MCK ₮ᶏ  

0̔I2S_MCK ₮  

1̔I2S_MCK ₮ᶏ  

I2S῏ ᵝȂ 

SPI Ҍᶏ ᵝȂ 

8 OF №  

0̔ № ҹDIV * 2 

1̔ № ҹDIV * 2 + 1 

I2S῏ ᵝȂSPI ҊҌᶏ ᵝȂ 

7:0 DIV[7:0] № №  

№ DIV * 2 + OFȂ 

DIVҌ ҹ0Ȃ 

I2S῏ ᵝȂSPI ҊҌᶏ ᵝȂ 

20.5.10. SPI0 SPI└ ̂SPI_QCTL̃ 

Ẓ ̔0x80 

ᵝṿ̔0x0000 0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  
IO23_DR

V 
QRD QMOD 

 rw rw rw 
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ᵝ/ᵝ    

31:3 Ḡ  Ḡ ᵝṿ 

2 IO23_DRV IO2 IO3 ₮ᶏ  

0̔ ҊIO2 IO3 ₮῏  

1̔ ҊIO2 IO3 ₮  

ᵝֽ ԍSPI0Ȃ 

1 QRD SPI  

0̔SPI Ώ ᵬ 

1̔SPI ᵬ 

ᵝֽ SPI Ḥ ̂TRANSᵝ ̃Ȃ 

ᵝֽ ԍSPI0Ȃ 

0 QMOD SPI ᶏ  

0̔SPI ᵬ  

1̔SPI ᵬ  

ᵝֽ SPI Ḥ ̂TRANSᵝ ̃Ȃ 

ᵝֽ ԍSPI0Ȃ 
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21. SPI/QPÎSQPĨ 

 ׃ .21.1

SQPI ѿҩ ԍұ ȁ ȁ Ữ └ Ȃᶛ ̆ └SQPI-PSRAM  

SQPI- FLASHȂ 

≠ SQPI Ἕᶏץ SRAMѿ ᶏ SQPI Ữ  

21.2. Һ  

Â ң ԍ ᵬ Ώ ᵬ̕ 

Â ID ̕ 

Â ᵬ SQPI ̕ 

Â פ ȁ ȁ ̕ 

Â ₮ AHB № ̕ 

Â ̕פ 

Â ѿҩAHB ID פ ץ ԍ32ᵝ ID ̕ 

Â AHB ᵬ 8ȁ16ȁ32ᵝ AHB  ̕פ

Â 256MB Ữ ̆ ̔0x6000 0000 - 0x6FFF FFFF̕ 

Â Έ ̆ ֓ פ ̆ ̆ ̆ Ҍ Ȃ 

21.3. ⱳ  

21.3.1. SQPI ӈ 

ӈ ̆ ѿҩ פ IOҩ ̆ ԋҩ IO

ҩ ̆ ҈ҩ IOҩ Ȃ ԍ ҩ ̆S 1ҩIO ̆D 2ҩIO

̆Q 4ҩIO Ȃ 

21-1. SQPI └ ӈ 

  
ᵬ  

SSS SSQ SQQ QQQ SSD SDD 

SQPI_CLK ₮ ұ  

SQPI_CSN ₮  (ᵞ ) 

פ  

SQPI_D0 ₮ O O O O O O 

SQPI_D1 ₮ X X X O X X 

SQPI_D2 ₮ 0 0 0 O 0 0 

SQPI_D3 ₮ 1 1 1 O 1 1 

 

SQPI_D0 ₮ O O O O O O 
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SQPI_D1 ₮ X X O O X O 

SQPI_D2 ₮ 0 0 O O 0 0 

SQPI_D3 ₮ 1 1 O O 1 1 

 

SQPI_D0 ῀ ₮ X X X X X X 

SQPI_D1 ῀ ₮ X X X X X X 

SQPI_D2 ῀ ₮ 0 X X X 0 0 

SQPI_D3 ῀ ₮ 1 X X X 1 1 

 

SQPI_D0 ῀ ₮ O IO IO IO IO IO 

SQPI_D1 ῀ ₮ I IO IO IO IO IO 

SQPI_D2 ῀ ₮ X IO IO IO X X 

SQPI_D3 ῀ ₮ X IO IO IO X X 

Note: O ï ₮, I ï ῀, IO ï ῀ ₮, 0 ï ₮ 0, 1 ï ₮1, X ï  

21.3.2. SQPI└  

SQPI └ ᵬ ̂SQPI_INIT PL ᵝ̃ ⱳ └

Ȃ ҩⱳ SQPI Ṝ Ȃ ᶛ Ҋ̔ 

21-1. SQPI  

SQPI_D0

SQPI_D1

SQPI_CLK

SQPI_CSN

SQPI_D2

SQPI_D3

0

1

2

3

4

5

6

7

0

1

2

3

4

5

6

7

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

ת

0

1

2

3

4

5

6

7

1
st

  

(SQPI_PL=0)
1

st
 

(SQPI_PL=1)   

21.3.3. SQPI└  פ

SQPI └ ⱳפ ץ SQPI_WCMD̂פ SCMDᵝ̃̆

̆ Ȃ ⱳפ ᴆ └ᶏ SSS Ȃ SCMDᵝҹ

1̆ ῒז Ữ ᵬӊ╠ ᵝ 0̆ ץ Ḡ ᵬ Ȃ 
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21-2. SQPI ת 

SQPI_D0

SQPI_D1

SQPI_CLK

SQPI_CSN

SQPI_D2

SQPI_D3

ת

7 0

 

21.3.4. SQPIID  פ

ԍ 32ᵝ ID ̆ IDⱳ Ӟ ץ ᶫ Ȃᶏ ⱳ ̆ ᾢ IDLEN

̂SQPI_INIT ̃β ҹ0x00( 64ᵝ)̆ RDID(SQPI_RCMD)ҹ1 ᵝ

⌠ ᴆ 0̆ SQPI IDL IDH Ȃ פ ᴆ └ᶏ SSS Ȃ 

21-3. SQPI ID (IDLEN=00) 

SQPI_D0

SQPI_D1

SQPI_CLK

SQPI_CSN

SQPI_D2

SQPI_D3

0

063

23

ת

7 0 122

  

21.3.5. SQPI└ ₮  

SQPI CLKDIVᵝ̂SQPI_INIT̃ ̆SQPI Ὲ Ҋ̔ 

Ὢ ͺ  
Ὢ

ὅὒὑὈὍὠρ
  

: CLKDIVҌ ҹ0Ȃ CLKDIVᵝ ҹẼ ̆ ₮ ᵞ ѿ

ҩAHB Ȃҹԅ ѿ֓ PSRAM, SQPI_CSN ҉ ӊ ̆

SQPI_CLK ҉ᴪ ѿҩ AHB Ȃ 
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21-4. SQPI_CLKɟ 

SQPI_CLK

SQPI_CSN

1 HCLK  

21.3.6. SQPI└ ∆  

̆ ץ ∆ SQPI_INITȂ ץ PLᵝ ̆

ID ץ IDLENᵝ ̆ ᵝ ץ ADDRBITᵝ ̆ ᵝפ ץ

CMDBITᵝ ̆ CLKDIVᵝ Ȃ 

21.3.7. IDפ  

ᾢ̆ SQPI_RCMDᵝ ID Ȃ̂ᶛפ SQPIPSRAM ID ҹפ

0x9F̃ ғ SQPI_RCMD Ҭ Ȃ ̆ RIDᵝҹ 1 0Ȃ

̆ ץ SQPI IDL IDH IDṿȂ 

21.3.8. Ώ ᵬ  

ᶫΈ Ữ ̆ Ώ ᵬӊ╠ Ȃ Ώ ᵬ RMODE 

WMODEᵝ Ȃ RWAITCYCLE WWAITCYCLEᵝ Ȃ

RCMD WCMDᵝ Ữ ᵬ ̆פ Ώ ᵬ №≢ᵝԍSQPI_RCMD

SQPI_WCMD  

Ữ ̆ ץ SQPI Ἕ SRAMѿ

Ữ Ȃ 

21.3.9. SQPI└  

QSPI /Ώ ᵬ Ҋ ̆ AHB Ώ SQPI ᴪ Ҋ↓ Ȃ 

21-5. SQPI SSS (SPI) 

SQPI_D0

SQPI_D1

SQPI_CLK

SQPI_CSN

SQPI_D2

SQPI_D3

0 0

0

7

7

23

ת

7 0 122

Byte0
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21-6. SQPI SSQ  

SQPI_D0

SQPI_D1

SQPI_CLK

SQPI_CSN

SQPI_D2

SQPI_D3

0 0

1

2

3

4

5

6

7

0

1

2

3

4

5

6

7

23

ת

7 0

Byte0 Byte1

 

21-7. SQPI SQQ (SQPI) 

SQPI_D0

SQPI_D1

SQPI_CLK

SQPI_CSN

SQPI_D2

SQPI_D3

0

1

2

3

4

5

6

7

0

1

2

3

4

5

6

7

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

ת

7 0

Byte0 Byte1

 

21-8. SQPI QQQ (QPI) 

SQPI_D0

SQPI_D1

SQPI_CLK

SQPI_CSN

SQPI_D2

SQPI_D3

0

1

2

3

4

5

6

7

0

1

2

3

4

5

6

7

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

ת

0

1

2

3

4

5

6

7

Byte0 Byte1
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21-9. SQPI SSD  

SQPI_D0

SQPI_D1

SQPI_CLK

SQPI_CSN

SQPI_D2

SQPI_D3

0 0

1

2

3

4

5

6

7

23

ת

7 0

Byte0

 

21-10. SQPI SDD  

SQPI_D0

SQPI_D1

SQPI_CLK

SQPI_CSN

SQPI_D2

SQPI_D3

0

1

0

1

2

3

4

5

6

7

19

18

20

21

22

23

ת

7 0

Byte0

 

21.4. SQPI  

SQPI ῃ ̔0x5002 5400 

SQPI ῃ ̔0x4002 5400 

21.4.1. ∆  (SQPI_INIT) 

Ẓ ̔0x00 

ᵝṿ̔0x1801 0004 

(32β)  

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

PL IDLEN[1:0] ADDRBIT[4:0] CLKDIV[5:0] CMDBIT[1:0] 

rw rw rw rw rw 

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

Ḡ  

 

 

ᵝ/ᵝ    

31 PL  

0:҉ ̂ ̃ 
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1: Ҋ  

30:29 IDLEN[1:0] Ữ ID  

00:64ᵝ 

01:32ᵝ 

10:16ᵝ 

11:8ᵝ 

28:24 ADDRBIT[4:0] ᵝ  

̔24ᵝ 

23:18 CLKDIV[5:0] SQPI №  

0x0 . 

₮ ԍ fhclk/(CLKDIV+1) 

: CLKDIVҹẼ ̆ ₮ ᵞ ѿҩ AHB   

17:16 CMDBIT[1:0] SQPI פ ᵝ  

00: 4ᵝ 

01: 8ᵝ ( ) 

10: 16ᵝ 

11: Ḡ  

15:0 Ḡ  Ḡ ᵝṿ 

פ .21.4.2  (SQPI_RCMD) 

Ẓ ̔ 0x04 

ᵝṿ̔0x0010 0000 

(32β)  

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

RID Ḡ  RMODE[2:0] RWAITCYCLE[3:0] 

rw  rw rw 

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

RCMD[15:0] 

rw 

 

ᵝ/ᵝ    

31 RID ID ̆פ פ RCMDᵝ  

30:23 Ḡ  Ḡ ᵝṿ 

22:20 RMODE[2:0] SQPI פ  

000: SSQ  

001: SSS  

010: SQQ  

011: QQQ  
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100: SSD  

101: SDD  

19:16 RWAITCYCLE[3:0] SQPI ӊ פ ҩ  

15:0 RCMD[15:0] ԍ SQPI ᵬ AHB  פ

 CMDBIT=00 ̆RCMD[3:0]  

CMDBIT=01 ̆RCMD[7:0]  

CMDBIT=10 ̆RCMD[15:0]  

̔ wL5β м╠̆ Ḡ ᵝ ̆ ғ wL5β м ̆ ᵝ Ȃ 

21.4.3. Ώ פ  (SQPI_WCMD) 

Ẓ ̔0x08 

ᵝ̔0x0001 0000 

(32ᵝ)  

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

SCMD Ḡ  WMODE [2:0] WWAITCYCLE [3:0] 

rs  rw rw 

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

WCMD[15:0] 

rw 

 

ᵝ/ᵝ    

31 SCMD ̆פ פ WCMD. 

30:23 Ḡ  Ḡ ᵝṿ 

22:20 WMODE[2:0] SQPIΏ פ : 

000: SSQ  

001: SSS  

010: SQQ  

011: QQQ  

100: SSD  

101: SDD  

19:16 WWAITCYCLE[3:0] SQPI ӊ Ώ פ ҩ  

15:0 WCMD[15:0] ԍ SQPIΏ ᵬ AHB  פ

̔ SCᵝ 1╠̆ Ḡ ᵝ ̆ ғ SCᵝ 1 ̆ ᵝ Ȃ 

21.4.4. IDᵞᵝ  (SQPI_IDL) 

Ẓ ̔0x0C 

ᵝ̔0x0000 0000 

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

IDL [31:16] 

r 

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

IDL [15:0] 

r 

 

ᵝ/ᵝ    

31:0 IDL[31:0] ᶏ SQPI ID פ ̆ IDᵞᵝ  

IDLEN=10 ̆IDL[15:0]  

IDLEN=11 ̆IDL[7:0]  

21.4.5. ID ᵝ  (SQPI_IDH) 

Ẓ ̔ 0x10 

ᵝ̔0x0000 0000 

(32ᵝ)  

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

IDH[31:16] 

r 

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

IDH[15:0] 

r 

 

ᵝ/ᵝ    

31:0 IDH[31:0] ᶏ SQPI ID פ ̆ ID ᵝ  

IDLEN = 00 ̆  
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22. SPI ̂QSPĨ 

 ׃ .22.1

QSPIѿ Ғ ԍ FlashỮ Ḥ ̆ ץ ̆ ̆ SPI FLASHȂ ץ

Ҋ↓ Ҋ ᵬ̔ 

Â ̂ ̃̔ ᶏ QSPI ᵬȂ 

Â ̔ FLASHỮ ṿȂ 

Â ῤ ̔ FLASHỮ ⌠MCU (0x9000 0000 - 0x97FF FFFF)̆

ῤ Ữ ѿ FLASHȂ 

Â FMC ̔ ԍFLASH└ ѿ ̆ Ἕῤ Ữѿ FLASHỮ

(0x0800 0000/0x0C00 0000)Ȃ 

22.2. Һ  

Â ̔ ̂ ̃̆ ̆ῤ FMC  

Â ԍ ῤ ῃ פ ̕ 

Â ԍ FIFO̕ 

Â ᾛ 8ᵝȁ16ᵝ 32ᵝ ̕ 

Â DMA ᵬ̕ 

Â Ҭ ̔FIFO ⌠ ṿ̆ ȁ ȁᴰ ȁ Ҭ Ȃ 

Â Trustzone̔ ῃ ῃ  

22.3. QSPIⱳ  

22.3.1. QSPI  

QSPI TZPCU ȁAHBȁFMC ȂQSPIᶏ 6 Ḥ flashỮ , 

Ҋ Ҭ Ȃ 

TZPCU ᶫ QSPI̓͂ trustzoneḤ Ȃ 

QSPI trustzoneץ trustzone-aware ῃ Ȃ trustzone-awarĕ QSPI

ᴪ TZENTZPCU ῃ Ȃ ῃ ̆QSPIᴪ TZENץ

TZPCU ῃ ῃ Ȃ 

QSPIFMC ᶏ FMC ̆QSPIץ FMC ׆ flash ꜚȂ 

22-1. QSPIḤ  

   

CSN O ₮̂ᵞ ̃ 

SCK O ₮ 

IO0/SO I/O ̔ ₮ 
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̔ ῀ ₮ 

̔ ῀ ₮ 

IO1/SI I/O 

̔ ῀ 

̔ ῀ ₮ 

̔ ῀ ₮ 

IO2 I/O 

̔ flashWP ̆ └ñΏḠ òⱳ  

̔ flashWP ̆ └ñΏḠ òⱳ  

̔ ῀ ₮ 

IO3 I/O 

̔ flashHOLD ̆ └ñḠ òⱳ  

̔ flashHOLD ̆ └ñḠ òⱳ  

̔ ῀ ₮ 

22-1. QSPI  

QSPI

AHB1 and AHB3

T

Z

P

C

U

F

M

C

Extern

al 

flash

 IO0
 IO1
 IO2
 IO3

SCK
CSN

 

22.3.2. QSPIפ  

QSPIᶏ Ҍ ҍflashỮפ ḤȂѿ῍ ԓҩ ̔ פ ȁ ȁ֜

ȁ פ ȁ Ȃᴋѿ ץ ̆ᵖ פ ȁ

ȁ֜ ȁ ῒҬѿҩ ̆ ᴆḠ ̆ ᴆ ᴋᵥḠ Ȃ

̆ פ ᵝ ᵝḤ Ȃ 
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22-2. QSPIפ  

SCK

IO_0

CSN

Instruction Address Alternate Dummy Data

7 6 5 4 3 2 1 0

IO_1

IO_2

IO_3

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  

ҩ ̆ QSPI_TCFG INSTRUCTIONᵝ Ҭ 8β ᴪפ flashỮ Ȃ

QSPI_TCFG IMODβ ӈԅ פ ̂ 1̆פ ̆2 4 Ȃ̃ 

 

ҩ ̆1⌠4ҩ ᴪ flashỮ Ȃ 

Ҋ̆ QSPI_ADDR ӈԅ Ḥ ȂQSPI_TCFG ADDRSZᵝ

ӈԅ ̆QSPI_TCFG ADDRMODβ ӈԅ ̂

̆1 ̆2 4 Ȃ̃ 

ᶏ QSPI FMC ̆ ғTZENҹ1̆ ҩ QSPIᴪ CPU ῃ ∞ ╠

ῃᴰ ̆ Ҍ ᴪ֟ ᴆ Ҭ Ȃ 

֜  

ҩ ̆1⌠4ҩ֜ ᴪ flashỮ Ȃ 

QSPI_ALTE ӈԅ֜ Ḥ ȂQSPI_TCFG ALTESZᵝ ӈԅ ֜

ҩ ̆QSPI_TCFG ALTEMODᵝ ӈԅ֜ ̂ ֜

̆1 ̆2 4 Ȃ̃ 

 

ҩ ̆QSPI_TCFG DUMYCβ ӈԅ0⌠31ҩ Ȃ ҍ Ữ

֜ԑ̆ҹԅ Ữ ‰ Ȃ 

QSPI_TCFG DATAMODᵝ ӈԅ ̂1 ̆2 4 Ȃ̃ 

 

ҩ ̆ᴋ ץ Ữ QSPIӊ ᴰ Ȃ 

Ҋ̆QSPI_DTLENҬ DTLENβ ӈԅ Ȃ

Ώ ᵬ ̆ Ώ῀ ̆ ᵬ ̆ ׆ Ҭ Ȃ 
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ῤ Ҋ̆ᴰ ҩ AHB ᵬ̆ 8βץ ̆16β 32β Ώ

̆ ᴰ 1ҩ 2̆ҩ 4̆ҩ Ȃ TZENβ Q̆SPIᴪ CPU ῃ ∞ ╠AHB

ῃᴰ ̆ Ҍ ᴪ֟ ᴆ Ҭ Ȃ 

QSPI_TCFG DATAMODᵝ ӈԅ ̂ ̆1 ̆2 4 ̃̆

ғDATAMOD = 0ԍ Ώ ᵬȂ 

22.3.3. QSPIḤ  

ԍQSPIḤ ̆ פ ȁ ȁ ֜ ȁ ץ

IMOD/ADDRMOD/ALTEMOD/DATAMODᵝ Ȃ 

22-2. QSPIḤ  

Ḥ     

ᵝ

 

IMOD  

01 00 10 00 11 00 

ADDRMO

D 

ALTEMOD 

DATAMOD 

 

IO0 (SO) ₮ ῀̔ ᵬ 

̂ ̃ 

₮̔ ῒז  

῀̔ ᵬ 

̂ ̃ 

₮̔ ῒז  

IO1 (SI) ῀̂ ̃ 

IO2 ₮0̂ ñΏḠ òⱳ ̃ 

IO3 ₮1̂ ñḠ òⱳ ̃ 

 

DATAMOD = 01̆

IO0 ₮ ĬO1 ͂̂

Ȃ̃ 

DATAMOD = 10 ̆ 

IO0/IO1ѿ

Ȃ 

DATAMOD = 11̆ 

IO0/IO1/IO2/IO3 ѿ

Ȃ 

IO2/IO3ֽ ԍ ̆ ԓҩ ҹ ̆IO2/IO3 ̆ ᶏ

QSPIᶏ Ӟ ץ ԍῒזⱳ Ȃ 

22.3.4. CSN SCK ҹ 

CSN ҹ ̆ פ ᵞ̆ Ȃ 

SCK ῤ׆ sckḤ ₮ ѿҩ Ḥ ̆ῤ sckḤ ѿ Ȃ 

CSN ѿҩSCK ҉ ӊ╠ѿҩSCK ᵞ̆ ѿҩSCK ҉ ӊ

ѿҩSCK Ȃ 
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22-3. CSN SCK ҹ 

SCK

CSN

T T

 

FIFOΏ ᵬ ҹ ᵬ ҹ ̆SCKᴪẢ ғḠ ᵞ ⌠FIFOץῬ

ᵬȂ ̆ CSN S̆CKᴪ CSN҉ ӊ ҩSCK Ȃ 

22.4. ᵬ  

22.4.1.  

Ώ ᵬ ̆ Ώ῀⌠DATA ̆ ᵬ ̆ DATA׆

Ȃ 

QSPI_DTLEN ӈԅ ᴰ Ȃ DTLEN = 0XFFFF_FFFF̆

ҹ ӈ̆ᴰ ᴪѿ ⌠FMSZ ӈ Ữ Ȃ DTLEN = 

0XFFFF_FFFFғ FMSZ = 0x1F̆ᴰ ᴪѿ ⌠QSPI̓͂ Ȃ 

ᴰ ⌠DTLEN Ҭ ṿ ̆D TCᴪ 1Ȃ ӈ

ᴰ ’Ҋ̆ ⌠ Ữ ̆TCᴪ 1Ȃ 

TCIETC 1̆ ↕ᴪ֟ Ҭ ̆ ץ ΏTCCβ ҹ1 Ȃ 

פ ↓ 

פ ↓ Ḥ Ḥ ӊ Ȃ 

ғ ̆ TCFG ӊ פ ↓Ȃ 

ᵖ ̆ ADDR ӊ פ ↓Ȃ 

Ώ ᵬ ғ ̆ DATA ӊ פ ↓Ȃ 

FIFO └ 

16 FIFOԍᴰ Ȃ Ώ ᵬ ̆32β Ώ῀4 ̆16β Ώ῀2

̆8β Ώ῀1ҩ Ȃ 

FIFOṿ FTLӈ̆ ᵬ ̆FIFOҬ ԍ ӈ ṿ ̆

FIFOṿ FTᴪ 1Ȃ FIFOҌҹ ̆FTӞᴪ 1Ȃ Ώ

ᵬ ̆FIFO ṿ̆FTᴪ 1Ȃ 

FTIEFT 1̆ ᴪ֟ Ҭ Ȃ QSPI DMAᶏ ̆DMA FT֟ ̆ ⌠

Ȃ 
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ᵬ ̆ FIFOҹ ̆QSPI Ả SCKץ ᾧ ₮Ȃ ↓Ҍ

⌠FIFOҬ ԍ ԍ4ҩ ҹ Ȃ 

22.4.2.  

̆QSPI ̆פ 4 Ȃ ᴪ ᵝ

̆ ғҍ ӈ ῤ ̆ ѿҩ ̆ᴪ֟ ѿҩҬ ̆SMIE ᵝȂ 

↓ѿ ̆ BUSYβḠ Ȃ 

ᵝSPMOD └ ̆ SPMOD=0̆ ҍ Ȃ Ҋ̆

ᵝ ̆ SM ᵝȂ SPMOD=1̆ ̆

Ҋ̆ᴋᵥ ᵝ ѿᵝ ̆ SM ᵝȂ 

Ả ᵝSPS ᵝ̆ ѿҩ ⌠̆ Ả ̆

BUSYβᴪ Ȃ ↕̆ ↓ᴪѿ ⌠abortᵝ ᵝ QSPI̓͂ Ȃ 

Ҋ̆FIFO ̆ Ữ DATA Ҭ̆ Ữ

Ҍᴪ MASK└ ȂDATA ῤ ᴪ Ȃ 

FTβ ᵝ̆ Ṝ ̆ DATA

̆ ᵝ Ȃ 

22.4.3. ῤ  

ῤ Ҋ̆ FLASHỮ Ạῤ Ữ ̆ ҹ128MB̆ ᶏ

FLASH ԍ128MBȂῤ Ҍᾛ FMSZӈ ̆ ᶏFMSZ

128MB ῤȂῤ TrustZoner ̆ ∞ ḤҹҌ ᴰ

ᴪ ̂ᶛ ῃᴰ ῃ ̃̆ ғᴪ֟ ᴆ Ҭ Ȃ 

ᴋᵥ҉ ’ ̆AHBᴪ֟ Ȃ ‗ԍAHBҺ Ȃ Ҋ̆ ̆

̆ ץ Ȃ Һ CPŬᴪ֟ ᴆ Ҭ ̆ DMĂᴰ

Ҭ ֟ ̆ ғ DMA ᴪ῏ Ȃ 

̂XIP̃Ӟ ץ ̆ ѿ ᴪ ⱴ ⌠ Ȃ

̆ ԍ ̆ ѿ ↓ ᵬ Ȃ ↕̆ ↓ᴪ

̆ ғ ӊ╠CSNḠ ᵞ Ȃ 

FIFOҹ ̆QSPI͂ Ḡ ̆ ₮̆ CSNḠ ᵞ Ȃ

ᶏ ̆ Ḡ ⌠ TMOUTβ ӈ SCK ̆CSNᴪ Ȃ 

ᴰ ̆ CSNҊ ӊ╠BUSYβᴪ ҹ ̆ ȁ QSPIӊ

ҹᵞ Ȃ 

22.4.4. FMC  

ԍῤ ̆ΐ ᴨᾢ ȂQSPI ҹ ȂFMC ᴪ

ӊ ᴋᵥ Ȃᵖ Ώ ᵬ ̆QSPIҌᴪ ᶏ FMC

̆ ҹ flash Ȃ ԍ ̆ҹԅҌ FMC ̆ ⱴԅ
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Ȃ 

̔ ᴪ ᴰ ̆ QSPI_BYTE_CNT ҩ

ȂQSPI_CTLҬ ABORTβ 1̆ ḠFIFOҬ ᴪ Ữ ⌠ ᴆ₮

῀ Ȃ 

ᴪ Ȃp ҉ ᵬҹ Ώ ᵬ F̆MC Ҍᴪ

̆ᴪ Ώ ᵬ ȂFMC ᴪ QSPI_WTCNTҬ ӈ

WTCNT ӊ Ȃ 

FMC ᴪ ᴰ ̆ ᴰ ᴪ ⌠ ̆

QSPI_SPTMOUTҬ ӈ̆ѿҩ ᴆ Ҭ ֟ Ȃ 

22.5. QSPI  

22.5.1. Flash  

QSPI_DCFG ץ FLASHỮ ץḂQSPIץ̆ ᵬȂ 

FMSZβ ӈԅ Ữ ̆FMSZ+1 Ữ ᵝ Ȃ Ҋ̆flash

4GBȂ 

CSHCβ ӈԅ ̆ ԅ ңҩ פ ↓ӊ Ḡ SCK

Ȃ 

22.5.2. QSPI IP 

QSPI_CTL ԍ QSPI IP Ȃ 

PSCβ ӈԅ № Ȃ 

SSAMPLE ҩSCK ԍ Ȃ ’Ҋ Q̆SPI Ữ ꜚ

ҩSCK Ȃ ̆ ҹ Ḥ ̆ Ȃ ᶏץ

SSAMPLEβ ҩSCK Ȃ 

DMAENβᶏ DMA ̆ᴪ FIFOṿ FTLβ DMAȂ 

22.6. ῃ  

↕̆ FMC_OBR Ҭ TZENᵝ 1 ῃ TrustZone ῃ Ȃ

̆↕ EFUSE_TZCTL Ҭ TZENᵝ 1 ῃ TrustZone

ῃ Ȃ 

FMC QSPI FMC QSPI ғ QSPI ᵬȂ

ᾢ∞ AHB addr[31:28]̆ addr[31:28]4 5̆ ҩ ̆ ↕̆

9 ҩ ҹῤ Ȃ ԍ ̆QSPIᴪ hnonsecḤ

№ Ȃ QSPI_ADDR Q̆SPIᴪ ῃ ⅞№∞
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Ȃ ԍῤ ̆QSPI ῃ ⅞№ ∞ AHB addr

Ȃ 

 22-3. TrustZonĕFlashFMC Ҋ Trustzoneῃ ῃץ

̂TZEN = 1̃ 

 

ῃ  ῃ  

PRIV=1 PRIV=0 PRIV=1 PRIV=0 

/Ώ 

ῃ

 

 OK OK 

 ҹ0ȁΏ  OK ҹ0ȁΏ  OK 

ῃ

 

 OK 

ҹ0,Ώ ,֟ Ԋᴆ 

 ҹ0ȁΏ  OK 

22.7. QSPI ѿ  פ

ѿ פ SIOOβ ̆ ⱳ Ȃ SIOOβ ̆ QSPI_TCFG

פ ѿ ̆ פ ↓ᴪ פ ̆ ⌠QSPI_TCFGῬ Ȃ

IMOD=00S̆ ⱳ Ȃ 

: ᴆ Ḡᶏ SIOOⱳ ̆ FMC Ҍ ̆ ⌠ѿ ᴰ

Ҍ Ȃ 

 

22.8.  

QSPI ᵬ flashỮ ̆BUSYβ 1Ȃ 

Ҋ̆ פ ̆BUSYβ 0̆ ᵬ ̆ FIFOҹ

̆BUSYβ ᴪ 0Ȃ 

22.9.  

Ҋ↓ ’ᴪ֟ ̔ 

Ҋ̆ FMSZ Ữ ̆ ADDR Ώ῀ ᴪ֟ TERR

Ȃ 

Ҋ̆ ADDR ṿⱴ҉DTLEN ṿ ԍ Ữ ̆ѿ

QSPI ̆TERR ᴪ֟ Ȃ 

ῤ Ҋ̆AHB ₮ QSPI ᶏ ̆ᴪ AHB Ȃ 

AHBҺ ῤ ̆ῤ ᶏ ̆ᴪ AHB Ȃ 

ѿҩ (ᶛ ѿҩ ῃ ↓ ῃ ) ̆ TZIAC̆
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ῤ ̆ᴪ AHB Ȃ 

⁞ҹ0 ̆ᴪ AHB Ȃ 

22.10. QSPIҬ  

22-4. SPIҬ  

   Ҭ ᶏ ᵝ 

FT FIFOṿ ᴆ  FTIE 

TC ᴰ  QSPI_STATCTCCβҹ1 TCIE 

TERR ᴰ  
QSPI_STATCTERRC

ᵝҹ1 
TERRIE 

TMOUT  
QSPI_STATC

TMOUTCβҹ1 
TMOUTIE 

SM  
QSPI_STATCSMCβ

ҹ1 
SMIE 

WS ↓ 
QSPI_STATCWSCβ

ҹ1 
WSIE 
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22.11. QSPI  

QSPI ῃ ̔0x5002 5800 

QSPI ῃ ̔0x4002 5800 

22.11.1. └ (QSPI_CTL) 

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] SPMOD SPS Ḡ  FL[4:0] 

rw rw rw  r 

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

FMCMOD BUSY Ḡ  FTL[3:0] Ḡ  SCKDEN SSAMPLE[1:0] 

TMOUTE

N 

Ḡ  ABORT 

QSPIE

N 

rw r  rw  rw rw rw  w rw 

 

ᵝ/ᵝ    

31:24 PSC[7:0] ᵝ ӈԅ׆ AHB № ֟ QSPI № ̂ᵝ ṿ+1̃Ȃ 

0̔FCLK = FAHB/2 

1̔FCLK = FAHB/2 

2̔FCLK = FAHB/3 

... 

255̔FCLK = FAHB/256 

ԍ № ̆ 50%̆ Ḥ Ḡ ᵞ

ѿҩ Ȃ 

ᵝ busyᵝҹ0 ḱ Ȃ 

23 SPMOD  

ᵝ ꜚ ָӇ ӈ֟  

0̔ҍ ̆ flash ᵝ ᵝ ̆

SM ᵝ 

1̔ ̆ flash ᴋᵥѿҩ ᵝ ᵝ ̆

SM ᵝ 

22 SPS Ả  

ᵝ ֟ Ả ꜚ  

0̔ abort ᵝ QSPI ꜚ Ả  

1̔ ֟ ꜚ Ả  

ᵝ busyᵝҹ0 ḱ  

21 Ḡ  Ḡ ᵝṿ 
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20:16 FL[4:0] FIFO  

ᵝ ₮FIFO Ҋ Ȃ ῤ Ҋ̆FL

ҹ0 

15 FMCMOD FMC  

ᵝҹ1 ̆ FMC Ҋ ᴰפ Ȃ FMC Ҋ FLASH ᵬ ᴪ 0 

14 BUSY  

ᵝ ᴰפ 1̆ FLASHѿ ᵬ ғFIFOҹ 0 

13:12 Ḡ  Ḡ ᵝṿ 

11:8 FTL[3:0] FIFO ṿ  

ᵝ Ҋᶏ ̆FIFOҬ ᴪ FIFO ṿ ᵝȂ 

Ώ ᵬ (FMOD = 00)̔ 

0̔FTᴪ ᵝ̆ 1ҩ ץ Ώ῀FIFO 

1̔FTᴪ ᵝ̆ 2ҩ ץ Ώ῀FIFO 

... 

15̔FTᴪ ᵝ̆ 16ҩ ץ Ώ῀FIFO 

ᵬ  (FMOD = 01)̔ 

0̔FTᴪ ᵝ̆ 1ҩ FIFOҬ׆  

1̔FTᴪ ᵝ̆ 2ҩ FIFOҬ׆  

... 

15̔FTᴪ ᵝ̆ 16ҩ FIFOҬ׆  

DMAENҹ1̆ FTLӊ╠̆DMA └ ᶏ Ȃ  

7 Ḡ  Ḡ ᵝṿ 

6 SCKDEN ׆FLASH SCK ᶏ ֽ̆ ᵝSSAMPLEҹ1  

0̔SCK  

1̔SCK ᶏ  

5:4 SSAMPLE[1:0] ᵝ 

’Ҋ̆QSPI FLASH Ữ ꜚ ԋ№ӊѿҩSCK Ȃ ᵝ

ᾛ Ḥ Ȃ 

0̔Ҍ ᵝ 

1̔ ᵝ ҩ  

2̔ ᵝѿҩ  

3̔Ḡ  

ᵝ BUSYᵝҹ0 ḱ Ȃ 

3 TMOUTEN ᶏ  

ֽ ῤ Ҋ Ȃ ᵝᴪ TMOUT[15:0] ӈ ӊ ̆

FLASH̆ ᴪ   

0̔ ̆ ῤ Ҋ Ḡ   

1̔ ᶏ ̆ ῤ Ҋ̆ FLASHҌ ꜚ TMOUT[15:0] 

ҩ Ȃ 

ᵝ BUSYᵝҹ0 ḱ Ȃ 
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2 Ḡ  Ḡ ᵝṿ 

1 ABORT  

ᵝẢ ╠ ̆פ ᴪ ꜚ Ȃ 

FMC Ҋ̆ ᴆ ᵝ̆Ả ῖ ᴰ ̆ ғ‰ FMC Ҋ ᵬ 0̆

FMC ҊҌ Ώ ᵝȂ 

ῤ ̆ ᵝᴪ ᵝSPSᵝ DMENᵝ 

0̔  

1̔  

0 QSPIEN ᶏ QSPI. 

0̔QSPI  

1̔QSPIᶏ  

22.11.2. (QSPI_DCFG) 

Ẓ ̔0x04 

ᵝṿ̔0x0000 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 ᵝṿ 

20:16 FMSZ[4:0] Flash Ữ  

ᵝ ӈ Ữ ̆ᶏ Ҋ↓Ὲ ̔ 

Flash Ữ  = 2[FMSZ+1] 

FMSZ+1 Flash Ữ ᵝ . Ҋ F̆lash Ữ ⌠4GBȂ ῤ

Ҋ̆ 128MB 

ᵝ busyᵝҹ0 Ώ῀Ȃ 

15:11 Ḡ  Ḡ ᵝṿ 

10:8 CSHC[2:0]  

CSHC+1 ӈԅ ңҩ פ ↓ӊ Ḡ SCK  

0̔CSNḠ 1ҩSCK  

1̔CSNḠ 2ҩSCK  

... 

7̔CSNḠ 8ҩSCK  

ᵝ busyᵝҹ0 Ώ῀Ȃ 
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7:1 Ḡ  Ḡ ᵝṿ 

0 CKMOD ᵝ QSPI SCK  

0̔ CSNҹ ̂QSPI ̃̆SCKḠ ᵞ  

1̔ CSNҹ ̂QSPI ̃̆SCKḠ  

ᵝ busyᵝҹ0 Ώ῀Ȃ 

22.11.3. (QSPI_STAT) 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0004 

̂32ᵝ̃ Ȃ 

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

Reserved DMAEN 

 rw 

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

Reserved WSIE TMOUTIE SMIE FTIE TCIE TERRIE WS TMOUT SM FT TC TERR 

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

 

ᵝ/ᵝ    

31:17 Ḡ  Ḡ ᵝṿ 

16 DMAEN DMAᶏ  

Ҋ̆ ᶏץ DMA QSPI ᴰ Ȃ FTᵝ 1 D̆MA ᴰ

Ȃ 

0̔DMA  

1̔DMAᶏ  

15:12 Ḡ  Ḡ ᵝṿ 

11 WSIE ↓Ҭ ᶏ  

ᵝᶏ ↓Ҭ  

0̔Ҭ  

1̔Ҭ ᶏ  

10 TMOUTIE Ҭ ᶏ  

ᵝᶏ Ҭ  

0̔Ҭ  

1̔Ҭ ᶏ  

9 SMIE Ҭ ᶏ  

ᵝᶏ Ҭ  

0̔Ҭ  

1̔Ҭ ᶏ  

8 FTIE FIFO ṿҬ ᶏ  
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ᵝᶏ FIFO ṿҬ  

0̔Ҭ  

1̔Ҭ ᶏ  

7 TCIE ᴰ Ҭ ᶏ  

ᵝᶏ ᴰ Ҭ  

0̔Ҭ  

1̔Ҭ ᶏ  

6 TERRIE ᴰ Ҭ ᶏ  

ᵝᶏ ᴰ Ҭ  

0̔Ҭ  

1̔Ҭ ᶏ  

5 WS ↓  

ѿҩ ῃ ↓ ᵝ 1̆ΏWSCᵝҹ1 0 

4 TMOUT  

ᵝ 1̆ΏTMOUTCᵝҹ1 0 

3 SM  

Ҋ̆ ⌠ ṿ 1̆ΏSMCᵝҹ1 0  

2 FT FIFO ṿ  

Ҋ̆ FIFO ṿ⌠ ᵬ FIFO ̆ ᵝ 1Ȃ  

Ҋ̆ ׆ FLASH ᵝ D̆ATA

0Ȃ 

1 TC ᴰ  

Ҋ̆ ᴰ ⌠ ̆ ᵝ 1Ȃ TCCᵝ 1 Ȃ 

0 TERR ᴰ  

Ҋ̆ ᵝ 1̆ TERRCᵝ 1 Ȃ 

22.11.4. (QSPI_STATC) 

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  WSC TMOUTC SMC Ḡ  TCC TERRC 

          w w w  w w 

 

ᵝ/ᵝ    
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31:6 Ḡ  Ḡ ᵝṿ 

5 WSC ↓  

Ώ1 WS  

4 TMOUTC  

Ώ1 TMOUT  

3 SMC  

Ώ1 SM  

2 Ḡ  Ḡ ᵝṿ 

1 TCC ᴰ  

Ώ1 TC  

0 TERRC ᴰ  

Ώ1 TERR  

22.11.5. (QSPI_DTLEN) 

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]  

ҹ ṿⱴ1  ̆ Ҋῃҹ1 ӈ Q̆SPIᴪ Ḥ ⌠

FMSZ Ữ Ȃ 

0x0000_0000̔1ҩ ᴰ  

0x0000_0001̔2ҩ ᴰ  

0x0000_0002̔3ҩ ᴰ  

0x0000_0003̔4ҩ ᴰ  

... 

0xFFFF_FFFD̔4,294,967,294 (4G-2)ҩ ᴰ  

0xFFFF_FFFE̔4,294,967,295 (4G-1)ҩ ᴰ  

0xFFFF_FFFF̔ ӈ  ï ᴪ ᴰ ⌠flash ̂ FMSZ ӈ̃̆

FMSZҹ0x1F̆ . 

ῤ Ҋ̆ ᵝ  
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ᵝ BUSYᵝҹ0 Ώ῀Ȃ 

22.11.6. ᴰ (QSPI_TCFG) 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

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 ᵝṿ 

28 SIOO ѿ פ  

IMOD = 00 ᵝ Ȃ 

0̔ פ ↓  פ

1̔ פ ↓ ѿ  פ

ᵝ BUSYᵝҹ0 Ώ῀Ȃ 

27::26 FMOD[1:0] ᵬ  

ᵝ ӈQSPI ᵬ Ȃ 

00̔ Ώ 

01̔  

10̔  

11̔ῤ  

DMAENᵝ 1̆ FMODᵝӊ╠̆DMA └  

ᵝ BUSYᵝҹ0 Ώ῀Ȃ 

25:24 DATAMOD[1:0]  

ᵝ ӈ ᵬ Ȃ 

00̔  

01̔ ᴰ  

10̔ ᴰ  

11̔ ᴰ  

ᵝ ‗ ᵬ  

ᵝ BUSYᵝҹ0 Ώ῀Ȃ 

23 Ḡ  Ḡ ᵝṿ 

22:18 DUMYC[4:0] פ  

ᵝ ӈ Ȃ 
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ᵝ BUSYᵝҹ0 Ώ῀Ȃ 

17:16 ALTESZ[1:0] ֜  

ᵝ ӈ֜ Ȃ 

00̔8ᵝ֜  

01̔16ᵝ֜  

10̔24ᵝ֜  

11̔32ᵝ֜  

ᵝ BUSYᵝҹ0 Ώ῀Ȃ 

15:14 ALTEMOD[1:0] ֜  

ᵝ ӈ֜ ᵬ ̔ 

00̔ ֜  

01̔ ᴰ ֜  

10̔ ᴰ ֜  

11̔ ᴰ ֜  

ᵝ BUSYᵝҹ0 Ώ῀Ȃ 

13:12 ADDRSZ[1:0]  

ᵝ ӈ Ȃ 

00̔8ᵝ  

01̔16ᵝ  

10̔24ᵝ  

11̔32ᵝ  

ᵝ BUSYᵝҹ0 Ώ῀Ȃ 

11:10 ADDRMOD[1:0]  

ᵝ ӈ ᵬ ̔ 

00̔  

01̔ ᴰ  

10̔ ᴰ  

11̔ ᴰ  

ᵝ BUSYᵝҹ0 Ώ῀Ȃ 

9:8 IMOD[1:0] פ  

ᵝ ӈ פ ᵬ ̔ 

00̔  פ

01̔ ᴰ  פ

10̔ ᴰ  פ

11̔ ᴰ  פ

ᵝ BUSYᵝҹ0 Ώ῀Ȃ 

7:0 INSTRUCTION[7:0] פ 

⌠flash Ữ Ḥפ Ȃ 

ᵝ BUSYᵝҹ0 Ώ῀Ȃ 
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22.11.7. (QSPI_ADDR) 

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 

ᵝ BUSYᵝҹ0 Ώ῀ ғῤ Ҍ  

22.11.8. ֜ (QSPI_ALTE) 

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] ֜  

flash Ữ Ȃ 

ᵝ ֽ BUSYᵝҹ0 Ώ῀Ȃ  

22.11.9. (QSPI_DATA) 

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 
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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╠̆Ώ῀⌠ ᴪ Ữ

⌠FIFOҬȂ FIFOҹ ̆Ώ ᵬᴪẢ ⌠FIFO Ȃ 

Ҋ ᵬ ̆ flash׆ Ữ Ȃ FIFO

פ ̆ ғBUSYᵝҹ1̆ Ӈ ᵬᴪ Ả ⌠

FIFOҬ ᴰ Ȃ 

Ҋ̆ FLASH׆ Ȃ 

22.11.10. ῃ (QSPI_STAT_SEC) 

Ẓ ̔0x108 

ᵝṿ̔0x0000 0004 

̂32ᵝ̃ Ȃ 

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

Reserved DMAEN 

 rw 

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

Reserved WSIE TMOUTIE SMIE FTIE TCIE TERRIE WS TMOUT SM FT TC TERR 

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

 

ᵝ/ᵝ    

31:17 Ḡ  Ḡ ᵝṿ 

16 DMAEN DMA ᶏ  

Ҋ̆ ᶏץ DMA QSPI ᴰ Ȃ FTᵝ 1 D̆MA ᴰ

Ȃ 

0̔DMA  

1̔DMAᶏ  

15:12 Ḡ  Ḡ ᵝṿ 

11 WSIE ↓Ҭ ᶏ  

ᵝᶏ ↓Ҭ  

0̔Ҭ  

1̔Ҭ ᶏ  

10 TMOUTIE Ҭ ᶏ  
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ᵝᶏ Ҭ  

0̔Ҭ  

1̔Ҭ ᶏ  

9 SMIE Ҭ ᶏ  

ᵝᶏ Ҭ  

0̔Ҭ  

1̔Ҭ ᶏ  

8 FTIE FIFO ṿҬ ᶏ  

ᵝᶏ FIFO ṿҬ  

0̔Ҭ  

1̔Ҭ ᶏ  

7 TCIE ᴰ Ҭ ᶏ  

ᵝᶏ ᴰ Ҭ  

0̔Ҭ  

1̔Ҭ ᶏ  

6 TERRIE ᴰ Ҭ ᶏ  

ᵝᶏ ᴰ Ҭ  

0̔Ҭ  

1̔Ҭ ᶏ  

5 WS ↓  

ѿҩ ῃ ↓ ᵝ 1̆ΏWSCᵝҹ1 0 

4 TMOUT  

ᵝ 1̆ΏTMOUTCᵝҹ1 0 

3 SM  

Ҋ̆ ⌠ ṿ 1̆ΏSMCᵝҹ1 0  

2 FT FIFO ṿ  

Ҋ̆ FIFO ṿ⌠ ᵬ FIFO ̆ ᵝ 1Ȃ  

Ҋ̆ ׆ FLASH ᵝ D̆ATA

0Ȃ 

1 TC ᴰ  

Ҋ̆ ᴰ ⌠ ̆ ᵝ 1Ȃ TCCᵝ 1 Ȃ 

0 TERR ᴰ  

Ҋ̆ ᵝ 1̆ TERRCᵝ 1 Ȃ 

22.11.11. ῃ (QSPI_STATC_SEC) 

Ẓ ̔0x10C 

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  WSC TMOUTC SMC Ḡ  TCC TERRC 

          w w w  w w 

 

ᵝ/ᵝ    

31:6 Ḡ  Ḡ ᵝṿ 

5 WSC ↓  

Ώ1 WS  

4 TMOUTC  

Ώ1 TMOUT  

3 SMC  

Ώ1 SM  

2 Ḡ  Ḡ ᵝṿ 

1 TCC ᴰ  

Ώ1 TC  

0 TERRC ᴰ  

Ώ1 TERR  

22.11.12. ῃ (QSPI_DTLEN_SEC) 

Ẓ ̔0x110 

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]  

ҹ ṿⱴ1  ̆ Ҋῃҹ1 ӈ Q̆SPIᴪ Ḥ ⌠

FMSZ Ữ Ȃ 

0x0000_0000̔1ҩ ᴰ  

0x0000_0001̔2ҩ ᴰ  

0x0000_0002̔3ҩ ᴰ  
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0x0000_0003̔4ҩ ᴰ  

... 

0xFFFF_FFFD̔4̆294̆967̆294 (4G-2)ҩ ᴰ  

0xFFFF_FFFE̔4̆294̆967̆295 (4G-1)ҩ ᴰ  

0xFFFF_FFFF̔ ӈ  ï ᴪ ᴰ ⌠flash ̂ FMSZ ӈ̃̆

FMSZҹ0x1F̆ . 

ῤ Ҋ̆ ᵝ  

ᵝ BUSYᵝҹ0 Ώ῀Ȃ 

22.11.13. ῃᴰ (QSPI_TCFG_SEC) 

Ẓ ̔0x114 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  SIOO FMOD[1:0] 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 ᵝṿ 

28 SIOO ѿ פ  

IMOD = 00 ᵝ Ȃ 

0̔ פ ↓  פ

1̔ פ ↓ ѿ  פ

ᵝ BUSYᵝҹ0 Ώ῀Ȃ 

27::26 FMOD[1:0] ᵬ  

ᵝ ӈQSPI ᵬ Ȃ 

00̔ Ώ 

01̔  

10̔  

11̔ῤ  

DMAENᵝ 1̆ FMODᵝӊ╠̆DMA └  

ᵝ BUSYᵝҹ0 Ώ῀Ȃ 

25:24 DATAMOD[1:0]  

ᵝ ӈ ᵬ Ȃ 

00̔  

01̔ ᴰ  

10̔ ᴰ  



                                                                    GD32W51x Ύ 

681 
 

11̔ ᴰ  

ᵝ ‗ ᵬ  

ᵝ BUSYᵝҹ0 Ώ῀Ȃ 

23 Ḡ  Ḡ ᵝṿ 

22:18 DUMYC[4:0] פ  

ᵝ ӈ Ȃ 

ᵝ BUSYᵝҹ0 Ώ῀Ȃ 

17:16 ALTESZ[1:0] ֜  

ᵝ ӈ֜ Ȃ 

00̔8ᵝ֜  

01̔16ᵝ֜  

10̔24ᵝ֜  

11̔32ᵝ֜  

ᵝ BUSYᵝҹ0 Ώ῀Ȃ 

15:14 ALTEMOD[1:0] ֜  

ᵝ ӈ֜ ᵬ ̔ 

00̔ ֜  

01̔ ᴰ ֜  

10̔ ᴰ ֜  

11̔ ᴰ ֜  

ᵝ BUSYᵝҹ0 Ώ῀Ȃ 

13:12 ADDRSZ[1:0]  

ᵝ ӈ Ȃ 

00̔8ᵝ  

01̔16ᵝ  

10̔24ᵝ  

11̔32ᵝ  

ᵝ BUSYᵝҹ0 Ώ῀Ȃ 

11:10 ADDRMOD[1:0]  

ᵝ ӈ ᵬ ̔ 

00̔  

01̔ ᴰ  

10̔ ᴰ  

11̔ ᴰ  

ᵝ BUSYᵝҹ0 Ώ῀Ȃ 

9:8 IMOD[1:0] פ  

ᵝ ӈ פ ᵬ ̔ 

00̔  פ

01̔ ᴰ  פ

10̔ ᴰ  פ

11̔ ᴰ  פ
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ᵝ BUSYᵝҹ0 Ώ῀Ȃ 

7:0 INSTRUCTION[7:0] פ 

⌠flash Ữ Ḥפ Ȃ 

ᵝ BUSYᵝҹ0 Ώ῀Ȃ 

22.11.14. ῃ (QSPI_ADDR_SEC) 

Ẓ ̔0x118 

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 

ᵝ BUSYᵝҹ0 Ώ῀ ғῤ Ҍ  

22.11.15. ῃ֜ (QSPI_ALTE_SEC) 

Ẓ ̔0x11C 

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] ֜  

flash Ữ Ȃ 

ᵝ ֽ BUSYᵝҹ0 Ώ῀Ȃ  
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22.11.16. ῃ (QSPI_DATA_SEC) 

Ẓ ̔0x120 

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] 

 

 

ᵝ/ᵝ    

31:0 DATA[31:0]  

ҍflash Ữ ֜ԑ Ȃ 

ҊΏ ᵬ ̆ ⌠flash Ữ ӊ╠̆Ώ῀⌠ ᴪ Ữ

⌠FIFOҬȂ FIFOҹ ̆Ώ ᵬᴪẢ ⌠FIFO Ȃ 

Ҋ ᵬ ̆ flash׆ Ữ Ȃ FIFO

פ ̆ ғBUSYᵝҹ1̆ Ӈ ᵬᴪ Ả ⌠

FIFOҬ ᴰ Ȃ 

Ҋ̆ FLASH׆ Ȃ 

22.11.17. (QSPI_STATMK)  

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]  

 

ԍ nᵝ: 

0̔ nᵝ ̆ ᵝҌ ҍ  

1̔ nᵝ ̆ ᵝ ҍ  

ᵝ ֽ BUSYᵝҹ0 Ώ῀Ȃ 
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22.11.18. (QSPI_STATMATCH)  

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]  

ҍ ṿ 

ᵝ ֽ BUSYᵝҹ0 Ώ῀Ȃ 

22.11.19. (QSPI_INTERVAL)  

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 

INTERVAL[15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 INTERVAL[15:0]  

Ҋң ӊפ SCK  

ᵝ ֽ BUSYᵝҹ0 Ώ῀Ȃ 

22.11.20. (QSPI_TMOUT)  

Ẓ ̔0x30 

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 

TMOUT[15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 TMOUT[15:0]  

ῤ ̆FIFO ̆ ᵝ Ҋ ⌠ Ḡ ᵞ SCK

Ȃ 

ᵝ ֽ BUSYᵝҹ0 Ώ῀Ȃ 

22.11.21. FIFO┘ (QSPI_FLUSH)  

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 

Ḡ  FLUSH 

 w 

 

ᵝ/ᵝ    

31:1 Ḡ  Ḡ ᵝṿ 

0 FLUSH ԍ┘ ῤ FIFO 

22.11.22. Ώ (QSPI_WTCNT)  

Ẓ ̔0x38 

ᵝṿ̔0x0007 A120 

̂32ᵝ̃ Ȃ 

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

WTCNT [31:16] 

rw 

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

WTCNT [15:0] 
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ᵝ/ᵝ    

31:0 WTCNT[31:0] Ώ . 

QSPI Ḡ Ҍ ᵬ̆ ⌠ Ώ ᵬ ̆WTCNT ⁞ҹ0Ȃ  

22.11.23. (QSPI_SPTMOUT)  

Ẓ ̔0x3C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

SPTMOUT [31:16] 

rw 

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

SPTMOUT [15:0] 

rw 

 

ᵝ/ᵝ    

31:0 SPTMOUT[31:0] FMC  

QSPI FMC Ҍ ̆ҹԅ ᾧ ̆

ᴪ FMC ᵬȂ 

22.11.24. FMC ῃ (QSPI_FMC_SECCFG)  

Ẓ ̔0x7C 

ᵝṿ̔0x0000 0000 

TZEN = 1 ̆ ῃ ̆ ῃ ῒ ΏȂ ῃΏ Ώ

̆ᴪ ԊᴆȂ └Ȃ Ҍ ῃḠ ̂TZEN = 0̃̆

ҹ ҹ0/Ώ Ȃ QSPI_PRICFG Ҭ PRIV = 1 ̆ 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  FMCSEC 

 w 

 

ᵝ/ᵝ    

31:1 Ḡ  Ḡ ᵝṿ 

0 FMC_SEC ԍ FMC Ҋ (QSPI_CTLFȁ QSPI_TCFGFȁ QSPI_ALTEFȁ
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QSPI_BYTE_CNT) ῃ 

22.11.25. FMC └ (QSPI_CTLF)  

Ẓ ̔0x80 

ᵝṿ̔0x8000 0000 

̂32ᵝ̃ Ȃ 

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

PSCF[7:0] CKMODF Ḡ  CSHCF[2:0] 

rw rw  rw 

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

SCKDVALUEF[3:0] Ḡ  SCKDENF SSAMPLEF[1:0] Ḡ  

rw  rw rw  

 

 

ᵝ/ᵝ    

31:24 PSCF[7:0] FMC Ҋ ᵝ ӈԅ׆AHB № ֟ QSPI № ̂ᵝ ṿ+1̃Ȃ 

0̔FCLK = FAHB 

1̔FCLK = FAHB/2 

2̔FCLK = FAHB/3 

... 

255̔FCLK = FAHB/256 

ԍ № ̆ 50%̆ Ḥ Ḡ ᵞ

ѿҩ Ȃ 

ᵝ busyᵝҹ0 ḱ Ȃ 

23 CKMODF FMC Ҋ ᵝ QSPI SCK  

0̔ CSNҹ ̂QSPI ̃̆SCKḠ ᵞ  

1̔ CSNҹ ̂QSPI ̃̆SCKḠ  

ᵝ busyᵝҹ0 Ώ῀Ȃ 

22:19 Ḡ  Ḡ ᵝṿ 

18:16 CSHCF[2:0] FMC Ҋ  

CSHCF+1 ӈԅ ңҩ פ ↓ӊ Ḡ SCK  

0̔CSNḠ 1ҩSCK  

1̔CSNḠ 2ҩSCK  

... 

7̔CSNḠ 8ҩSCK  

ᵝ busyᵝҹ0 Ώ῀Ȃ 

15:12 SCKDVALUEF[3:0] FMC Ҋsck  

SCKDENFҹ1 SSAMPLEFҹ1  

11:7 Ḡ  Ḡ ᵝṿ 
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6 SCKDENF FMC Ҋ׆flash Sck ᶏ ֽ̆ SSAMPLEFҹ1  

0̔SCK  

1̔SCK ᶏ  

5:4 SSAMPLEF[1:0] FMC Ҋ ᵝ 

’Ҋ̆QSPI FLASH Ữ ꜚ ԋ№ӊѿҩSCK Ȃ ᵝ

ᾛ Ḥ Ȃ 

0̔Ҍ ᵝ 

1̔ ᵝ ҩ  

2̔ ᵝѿҩ  

3̔Ḡ  

ᵝ BUSYᵝҹ0 ḱ Ȃ 

3:0 Ḡ  Ḡ ᵝṿ 

22.11.26. FMC ᴰ (SPI_TCFGF) 

Ẓ ̔0x84 

ᵝṿ̔0x0100 2503 

̂32ᵝ̃ Ȃ 

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

Ḡ  SIOOF Ḡ  DATAMODF[1:0] Ḡ  DUMYCF[4:0] ALTESZF[1:0] 

   rw  rw  rw rw 

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

ALTEMODF[1:0] ADDRSZF[1:0] ADDRMODF[1:0] IMODF[1:0] INSTRUCTIONF[7:0] 

rw rw rw rw rw 

 

ᵝ/ᵝ    

31:29 Ḡ  Ḡ ᵝṿ 

28 SIOOF FMC Ҋ ѿ פ  

IMOD = 00 ᵝ Ȃ 

0̔ פ ↓  פ

1̔ פ ↓ ѿ  פ

ᵝ BUSYᵝҹ0 Ώ῀Ȃ 

27:26 Ḡ  Ḡ ᵝṿ 

25:24 DATAMODF[1:0] FMC Ҋ  

ᵝ ӈ ᵬ Ȃ 

00̔  

01̔ ᴰ  

10̔ ᴰ  

11̔ ᴰ  

ᵝ ‗ ᵬ  
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ᵝ BUSYᵝҹ0 Ώ῀Ȃ 

23 Ḡ  Ḡ ᵝṿ 

22:18 DUMYCF[4:0] FMC Ҋ פ  

ᵝ ӈ Ȃ 

ᵝ BUSYᵝҹ0 Ώ῀Ȃ 

17:16 ALTESZF[1:0] FMC Ҋ֜  

ᵝ ӈ֜ Ȃ 

00̔8ᵝ֜  

01̔16ᵝ֜  

10̔24ᵝ֜  

11̔32ᵝ֜  

ᵝ BUSYᵝҹ0 Ώ῀Ȃ 

15:14 ALTEMODF[1:0] FMC Ҋ֜  

ᵝ ӈ֜ ᵬ ̔ 

00̔ ֜  

01̔ ᴰ ֜  

10̔ ᴰ ֜  

11̔ ᴰ ֜  

ᵝ BUSYᵝҹ0 Ώ῀Ȃ 

13:12 ADDRSZF[1:0] FMC Ҋ  

ᵝ ӈ Ȃ 

00̔8ᵝ  

01̔16ᵝ  

10̔24ᵝ  

11̔32ᵝ  

ᵝ BUSYᵝҹ0 Ώ῀Ȃ 

11:10 ADDRMODF[1:0] FMC Ҋ  

ᵝ ӈ ᵬ ̔ 

00̔  

01̔ ᴰ  

10̔ ᴰ  

11̔ ᴰ  

ᵝ BUSYᵝҹ0 Ώ῀Ȃ 

9:8 IMODF[1:0] FMC Ҋ פ  

ᵝ ӈ פ ᵬ ̔ 

00̔  פ

01̔ ᴰ  פ

10̔ ᴰ  פ

11̔ ᴰ  פ

ᵝ BUSYᵝҹ0 Ώ῀Ȃ 
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7:0 INSTRUCTIONF[7:0] FMC Ҋ  פ

⌠flash Ữ Ḥפ Ȃ 

ᵝ BUSYᵝҹ0 Ώ῀Ȃ 

22.11.27. FMC ֜ (QSPI_ALTEF) 

Ẓ ̔0x88 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

ALTEF[31:16] 

rw 

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

ALTEF [15:0] 

rw 

 

ᵝ/ᵝ    

31:0 ALTEF[31:0] FMC ֜  

flash Ữ Ȃ 

ᵝ ֽ BUSYᵝҹ0 Ώ῀Ȃ  

22.11.28. (QSPI_BYTE_CNT) 

Ẓ ̔0x8C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

BYTECNT[31:16] 

rw 

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

BYTECNT [15:0] 

rw 

 

ᵝ/ᵝ    

31:0 BYTECNT[31:0] FMC ▼ᵩ Ȃ  

22.11.29. (QSPI_PRIVCFG) 

Ẓ ̔0x90 

ᵝṿ̔0x0000 0000 

ᶏ ᵬȂ 
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ῃḠ ̂TZEN = 1̃̆ ῃ ῃ Ȃ

QSPI_FMC_SECCFG ҬFMCSECᵝ ᵝ ̆ ⌠Ώ ῃḠ ̆ ῃΏ

Ȃ ῃ Ώ ̆ ᴪ֟ ԊᴆȂ 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  PRIV 

 rw 

 

ᵝ/ᵝ    

31:1 Ḡ  Ḡ ᵝṿ 

0 PRIV ԍ ҹ  

̆ ῃ ῃ ᵝȂ ᵝ ̆ Ȃ 

0̔ FMC Ҋ (QSPI_CTLFȁ  QSPI_TCFGFȁ  QSPI_ALTEFȁ

QSPI_BYTE_CNT) ΏȂ 

1̔ FMC Ҋ (QSPI_CTLFȁ  QSPI_TCFGFȁ  QSPI_ALTEFȁ

QSPI_BYTE_CNT) ΏȂ 

QSPI FMCҌ ῃ̂ ӈԅ ῃ ̃̆ ↕ ץ ῃ ῃ

Ώ῀PRIVβȂ ῃ ̆↕ ῃ Ώ῀PRIVβ̔  

͠ ῃ Ώ ̆ ԊᴆȂ 

͠ PRIVβ҉ ῃ Ώ Ȃ 
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23. SDIO ̂SDIÕ 

 ׃ .23.1

ῃ ῀/₮ ̂SDIÕ ӈԅSD ȁSD I/Oȁ ᵣ ̂MMC̃ CE-ATA

Һ ̆ ᶫAPB2 ҍSD Ữ ȁSD I/OȁMMC CE-ATA ӊ

ᴰ Ȃ 

SD Ữ SD I/O ӥ ץ SD ᴪ ̂www.sdcard.org̃

Ȃ 

ᵣ ̂MMC̃ ӥ ץ ᵣ ᴪ ̂www.jedec.org̃ ̆

JEDEC ᴪ₮ Ȃ 

CE-ATA ӥ ץ CE-ATAᵬ ̂www.ce-ata.org̃ Ȃ 

23.2. Һ  

SDIO Һ Ҋ̔ 

Â MMC̔ҍ ᵣ ӥ V4.2ӊ╠ ῃῚ Ȃ ҈ Ҍ ̔

1β ( )ȁ4β 8β ̕ 

Â SD ̔ҍSD Ữ 2.0ῃῚ ̕ 

Â SD I/O̔ҍSD I/O 2.0ῃῚ ̆ ң Ҍ ̔1β ( ) 4

ᵝ̕ 

Â CE-ATA̔ҍCE-ATA 1.1ῃῚ ̕ 

Â 48MHz ᴰ 8ᵝ ᴰ ̕ 

Â Ҭ DMA ̕ 

Â Ḥ ᶏ (CE-ATA)Ȃ 

̔SDIO ѿ ֽ ѿҩ SDȁSD I/OȁMMC4.2CE-ATA ̆ᵖ ҩ

MMC4.1ץ╠ Ȃ 

23.3. SDIO  

҉ ᵝӊ ̆Һ ԍ ∆ Ȃ 

ҩ Ҋץ №Ҭ ѿҩ ̔ 

̔פ פ ꜚѿҩ ᵬ פ Һ׆̆ ⌠ Ȃ ұפ ᴰ CMD ҉Ȃ 

̔ ׆ ⌠Һ ̆ᵬҹᾢ╠ ⌠ פ Ȃ ұ ᴰ CMD ҉Ȃ 

̔ ׆ץ ᴰ ⌠Һ Һ׆ ᴰ ⌠ Ȃ ᴰ Ȃ ԍ ᴰ

ץ 1̂ D0̃ȁ4̂ D0-D3̃ 8̂ D0-D7̃Ȃ 

http://www.sdcard.org/
http://www.jedec.org/
http://www.ce-ata.org/
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ȁפ ⱳ Ҭ׃ Ȃѿ ᴰ ѿҩ ᵬȂ 

₃ Ҍ ᵬȂѿ ᵬ ѿҩ פ Ȃ ̆ѿ֓ ᵬ ѿҩ פ

Ȃ ѿ֓ῒז ᵬ ױז Ḥ פ ҬȂ ’Ҋ̆ ᵬ

פ Ȃ D0-D7 CMDḤ ҉ ᵝ Һ ᴰ Ȃ 

ң ᴰ פ ӈ Ҋ̔ 

Â ̔פ ֓ פ ̆ CMDḤ ҉₮ Ả פ ̆ ᴰ

Ȃ פ ⁞ ⌠ ᵞֽ̂ MMC̃Ȃ 

Â ̔פ ֓ פ ⱳ ѿҩ ѿҩ CRC Ȃ Ώ ᵬᾛ

ҩ ҩ ᴰ Ȃҍ ̆ CMDḤ ҉₮ Ả פ ̆ ᴰ Ȃ 

҉ ᵬ /פ ᵬ̂ 23-1. SDIO ñ ò  ñ ò ᵬ Ȃ̃

ԊⱵ פ Ҭᴰ ױ Ḥ Ȃ ̆ ֓ ᵬ פ Ȃ

ҍ ӊ ᴰ Ȃ 

23-1. SDIO ñ ò  ñ ò ᵬ 

פ SDIO_CMDפ

SDIO_D

  ᵬ̂ ̃   ᵬ̂ ̃

Һ ⌠ Һ ⌠ ⌠Һ

 

ᵬ ᵬ Ȃ CMDḤ ҉₮ Ả פ ̆ ᴰ ȂҺ

ᴰ ᶏץ ҩ ҩ Ȃ ҩ ᵬ 23-2. SDIO ᵬ ̆

ҩ Ώ ᵬ 23-3. SDIO Ώ ᵬ Ȃ Ώ ᵬ ̂D0̃ Ḥ ҉ᶏ Ḥ

ȂCE-ATA ‰ ӊ╠ ѿҩ Ḥ Ȃ 

23-2. SDIO ᵬ 

SDIO_CMD

SDIO_D

ᵬ

Ả ᵬ

פ

Һ ⌠ ⌠Һ

פ

Һ ⌠ ⌠Һ

CRC CRC CRC

⌠Һ

ᵬ

⌠Һ ⌠Һ
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23-3. SDIO Ώ ᵬ 

SDIO_CMD

SDIO_D

Ώ ᵬ

Ả ᵬ

פ

Һ ⌠ ⌠Һ

פ

Һ ⌠ ⌠Һ

CRC CRC

Ώ ᵬ

Һ ⌠ Һ ⌠

 

SD Ữ ȁSD I/Ô ֽIO ̃ CE-ATA ᴰ ץ

ȂMMC ץ ᴰ Ȃ 23-4. SDIO ᵬ

23-5. SDIOΏ ᵬ№≢ Ώ ᵬȂ 

23-4. SDIO ᵬ 

SDIO_CMD

SDIO_D

Ả ᵬ

פ

Һ ⌠ ⌠Һ

פ

Һ ⌠ ⌠Һ

ᵬ

⌠Һ

 

23-5. SDIOΏ ᵬ 

SDIO_CMD

SDIO_D

Ả ᵬ

פ

Һ ⌠ ⌠Һ

פ

Һ ⌠ ⌠Һ

Ώ ᵬ

Һ ⌠

 

23.4. SDIOⱳ  

23-6. SDIO ԅSDIO ̆Һ ң №̔ 

Â SDIO ̔ └ ᾝȁ פ ᾝ ᾝ Ȃ └ ᾝ Ḥ ̆ פ

ᾝ פ ᴰ ̆ ᾝ ᴰ Ȃ 

Â APB ̔ APB2 ȁ ԍ ᴰ FIFOᾝץ ֟ Ҭ

DMA Ḥ Ȃ 
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23-6. SDIO  

SDIO └

PCLK2 SDIOCLK

SDIO_CMD

SDIO_CK

SDIO_D[7:0]

SDIO 

└ ᾝ

פ ᾝ

ᾝ

FIFO

APB 

Ҭ

DMA 

APB 

 

23.4.1. SDIO  

SDIO └ ᾝȁ פ ᾝ ᾝ̆ ғ ץ Ḥ Ȃ ֓Ḥ ΐᵣ

Ҋ̔ 

SDIO_CK̔ SDIO└ ᶫ Ȃ ҩ פ (SDIO_CMD)

(SDIO_D)҉ ѿᵝ פ Ȃ ԍMMC V3.31̆SDIO_CK ץ 0 

MHz ⌠ 20 MHzӊ ̆ ԍMMC V4.2 ץ 0 MHz⌠48MHzӊ ̆ ԍSD

SD I/O ץ 0 MHz⌠25 MHzȂ 

SDIOᶏ ңҩ Ḥ S̔DIO (SDIOCLK Җ 48MHz)APB2 (PCLK2)Ȃ

PCLK2 ҌᵞԍSDIO_CK 3/8ṐȂ 

SDIO_CMD̔ Ḥ פ ̆ ԍ ∆ פ ᴰ Ȃ └SDIO׆פ

⌠ ̆ ׆ ⌠Һ ȂCMDḤ ң ᵬ ̔ ԍ∆ ֽ̂ ԍ

MMC V3.31ӊ╠ ̃ ԍ ᴰפ ̂SD /SD I/OMMC 4.2

∆ Ӟ Ȃ̃ 

SDIO_D[7:0]̔ ֓Ḥ Ȃ Ḥ ᵬ Ȃ

Һ ᴪ ꜚ ֓Ḥ Ȃ ’Ҋ̆҉ ᵝ ֽ D0 ԍ ᴰ ȂSDIO ץ

ԍ ᴰ ᶏ̆ D0-D3  D0-D7(ֽ ԍ MMC V4.2)ȂSDIO

Ḥ D1-D7 ῤ ҉ Ȃ ῀ 4β ̆ D1 D2 ῤ ҉ ̂D3ῤ

҉ Ḡ Ҍ ԍSPI ҊCS ᶏ Ȃ̃ ̆ ῀ 8β ̆ D1̆ D2

D4-D7 ῤ ҉ Ȃ 

23-1. SDIO I/O ӈ 

ⱳ    

SDIO_CK O SD/SD I/O /MMC  

SDIO_CMD I/O פ ῀/₮ 

SDIO_D[7:0] I/O D[7:0] ῀/₮ 
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SDIO SD/SD I/O /MMC/CE-ATA ̆ 3ҩ ᾝ ̔ 

└ ᾝ 

└ ᾝ ⱳ ⱳ ԍ Ữ Ȃ SDIO_PWRCTL

└ ̆ ҉ Ȃ SDIO_CLKCTLCLKPWRSAVᵝ

̆ ̆῏ SDIO_CKȂ SDIO_CK Ḥ Ȃ

SDIO_CLKCTL CLKBYPβҹ 0 ̆SDIO_CK SDIOCLK№ ⌠̕

SDIO_CLKCTL CLKBYPβҹ1 ̆SDIO_CK ҹSDIOCLKȂ 

SDIO_CLKCTL HWCLKENβᶏ ᴆ └Ȃ ⱳ ԍ ᾧ FIFO

Ҋ ҉ ̆ ᴆ ̆ └SDIO_CK ῏Ȃ FIFOҌ

̆Һ ᴪ῏ SDIO_CK‟ SDIO ᾧ ῏ Ȃ ‟

̆ᵖAPB2 ׅ ᵬȂ ץFIFŎץ APB2 Ȃ 

פ ᾝ 

פ ᾝ Ȃפ ᴰ פ (CSM)└Ȃ

SDIO_CMDCTL ѿ Ώ ᵬ CSMENβҹ1 ̆ ᴰפ Ȃ

ᾢ ѿҩ ̆פ ҩ פ 48β ̆ SDIO_CMD₮̆ ҩSDIO_CK

ѿҩ Ȃ 48β פ 1β ᵝȁ1β ᴰ ᵝȁ6β פ ̂ SDIO_CMDCTL

CMDIDXβӈ ȁ̃32β ̂ SDIO_CMDAGMTӈ ȁ̃7β CRC 1β Ả

ᵝȂ ̂ SDIO_CMDCTL CMDIDXβҌҹ0b000b10

’Ҋ̃̆ №ҹ 48β 136β ̆ SDIO_RESP0 - 

SDIO_RESP3ҬȂ פ ᾝ ֟ץ פ ̂ SDIO_STATҬ

ӈ Ȃ̃ 

פ  

CS_Idle ᵝ ‰  פ

1.CSM ᶏ ғWAITDENDᶏ  Ÿ CS_Pend 

2.CSM ᶏ ғWAITDEND  Ÿ CS_Send 

3.CSM ῏  Ÿ CS_Idle 

̔ פ Ḡ 8ҩ SDIO_CK ̆ץ NCC NRC └Ȃ

NCC ңҩҺ ӊפ ̆NRC Һ ҍפ ӊ Ȃ 

 

CS_Pend ᴰ  

1. ᴰ  Ÿ CS_Send 

2.CSM ῏  Ÿ CS_Idle 

 

CS_Send פ 

1. פ  Ÿ CS_Wait 

2. פ  Ÿ CS_Idle 

3.CSM ῏  Ÿ CS_Idle 
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CS_Wait ᵝ 

1. ⌠ ( ⌠ ᵝ) Ÿ CS_Receive 

2.  Ÿ CS_Idle 

3.CSM ῏  Ÿ CS_Idle 

̔ פ ҹ 64ҩ SDIO_CK Ȃ 

 

CS_Receive CRC 

1. CE-ATA Ҋ ⌠ ̆ CE-ATA Ҭ

ғ CE-ATA פ Ḥ ᶏ  

Ÿ CS_Waitcompl 

2. CE-ATA Ҋ ⌠ ̆ CE-ATA Ҭ

ғ CE-ATA פ Ḥ  

Ÿ CS_Pend 

3.CSM ῏  Ÿ CS_Idle 

4. ⌠  Ÿ CS_Idle 

5. פ CRC  Ÿ CS_Idle 

 

CS_Waitcompl CE-ATA פ Ḥ  

1. ⌠ CE-ATA פ Ḥ  Ÿ CS_Idle 

2.CSM ῏  Ÿ CS_Idle 

3. פ CRC  Ÿ CS_Idle 

ᾝ 

ᾝ Һ ҍ ӊ ᴰ Ȃ ҹ 8ᵝ̂SDIO_CLKCTL

BUSMODEβҹ 0b10̃ ̆ ᴰ ᶏ SDIO_D[7:0]Ḥ ̕ ҹ 4ᵝ

̂SDIO_CLKCTL BUSMODEβҹ 0b01̃̆ ᴰ ᶏ SDIO_D[3:0]Ḥ ̕

ҹ 1ᵝ̂SDIO_CLKCTL BUSMODEβҹ 0b00̃̆ ᴰ ᶏ

SDIO_D[0]Ḥ Ȃ ᴰ (DSM)└Ȃ SDIO_DATACTL

ѿ Ώ ᵬ SDIO_DATACTL DATAENβҹ 1̆ ᴰ Ȃ

SDIO_DATACTLDATADIRᵝҹ 0 ̆ ׆ └ ⌠ ̕ DATADIRᵝҹ 1

̆ ׆ ⌠ └ Ȃ ᾝ ֟ץ ̂ SDIO_STATҬ

ӈ Ȃ̃ 

 

DS_Idle ᾝҌ ᵬ̆  

1.DSMᶏ ғ ᴰ ҹҺ ⌠  Ÿ DS_WaitS 

2.DSMᶏ ғ ᴰ ҹ ⌠Һ  Ÿ DS_WaitR 

3.DSMᶏ ғ ғᶏ SD I/O

 

Ÿ DS_Readwait 

 

DS_WaitS FIFOҹ ᴰ  

1. ᴰ  Ÿ DS_Idle 
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2.DSM ῏  Ÿ DS_Idle 

3. FIFOҹ  Ÿ DS_Send 

 

DS_Send ⌠  

1.  Ÿ DS_Busy 

2.DSM ῏  Ÿ DS_Idle 

3. FIFOҊ  Ÿ DS_Idle 

4.ῤ CRC  Ÿ DS_Idle 

 

DS_Busy CRC  

1. ⌠ CRC ғ Ҍ  Ÿ DS_WaitS 

2. ⌠ CRC  Ÿ DS_Idle 

3.DSM ῏  Ÿ DS_Idle 

4.  Ÿ DS_Idle 

̔ פ (SDIO_DATATO)ҬȂ 

 

DS_WaitR ᵝ 

1.  Ÿ DS_Idle 

2.DSM ῏  Ÿ DS_Idle 

3.  Ÿ DS_Idle 

4. ╠ ⌠ ᵝ Ÿ DS_Receive 

̔ פ (SDIO_DATATO)ҬȂ 

 

DS_Receive ῒΏ῀ FIFO 

1.  Ÿ DS_WaitR 

2. ᴰ  Ÿ DS_WaitR 

3. FIFO҉  Ÿ DS_Idle 

4. ғ ғᶏ SD I/O 

 

Ÿ DS_Readwait 

5.DSM ῏ CRC  Ÿ DS_Idle 

 

DS_Readwait ľ Ả Ŀ  פ

1.ľ Ả Ŀᶏ  Ÿ DS_WaitR 

2.DSM ῏  Ÿ DS_Idle 

23.4.2. APB2  

APB2 ԅ SDIO ȁ FIFO Ҭ DMA Ȃ FIFO

ᾝȁ ᾝ Ҭ /DMA Ȃ 

ѿҩ Ҭ ҹ ̆Ҭ ֟ Ҭ ȂҬ ᶏ ᾛ Ҭ ֟
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Ҭ Ȃ 

DMA ᶫѿ ̆ ץ SDIO FIFO Ữ ᴰ ȂҊ

ᶛ ԅ ᵥ ̔ 

1. ≢ Ȃ 

2. SDIO_CK Ȃ 

3. CMD7ԍ Ȃ 

4. DMA1 Ҋ̔ 

DMA1└ ᴋᵥҬ Ȃ Ữ DMA1 3 6

4 ̆ SDIO_FIFO DMA1 3 6

4 Ȃ DMA1 3 6 4 └ ̂ Ữ

̆ ̆ Ữ ҹ Ȃ̃ ԍ ̆ DMA1

3 6 4Ҭ̆ ᴰ ҹ4 Ȃ 

5. Ώ ̂CMD24̃⌠ Ҋ̔ 

ץ Ώ῀⌠SDIO_DATALENҬȂץ (BLKSZ)

Ώ῀⌠ SDIO_DATACTLҬ̆ Һ ץ ҩ BLKSZ Ȃ

SDIO_CMDAGMTҬΏ῀ ̆ Ҭ ᴰ Ȃ SDIOפ

└ (SDIO_CMDCTL)̔CMDIDXҹ24̆CMDRESPҹ 1̂ SDIOҺ

̃̆ CSMENҹ 1̂ ᶏפ Ȃ̃ῒז ҹῒ ᵝṿȂ 

CMDRECV ᵝ̆ SDIO └ (SDIO_DATACTL)̔DATAENҹ1

̂ ᶏ ̃̆ DATADIRҹ 0̂ ᴰ ׆ └ ⌠ ̃̆ TRANSMODҹ 0̂ ᴰ

̃̆ DMAENҹ 1̂ DMAᶏ ̃̆ BLKSZҹ0x9̂512 Ȃ̃ῒז Ҍ Ȃ 

DTBLKENDβ ᵝȂ DMAҬ ̆ ԍᶏ Ȃ 

Ҋ ңҩ ᾝ̔ 

ᾝ 

ᾝ ̆ Ḥ ԍ └ ҍ └ ӊ ḤȂ 

FIFO 

FIFOᾝ ѿҩ ‖ ̆ ԍ FIFOȂFIFO ѿҩ ҩ ҹ32

ᵝ̆ ҹ 32 ‖ Ȃ FIFO Ώ ⌠ ҉ ғ SDIO_STAT

TXRUNβҹ1 Ȃ ᴰ APB2 Ώ῀⌠ FIFOҬ̆SDIO

Ҭ ᾝ׆ FIFOҬ ̆ ⌠ ҉Ȃ FIFO ׆ Ҭ

ғSDIO_STAT RXRUNҹ1 Ȃ׆ ̆ ᴰ Ώ῀

⌠ FIFOȂ Ṝ̆ APB2 FIFOҬ Ȃ ҩ ᾝ ץ

Ҍ FIFO ̂ SDIO_STATҬ ӈ Ȃ̃ 
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23.5. ⱳ  

23.5.1.  

ῤ ӈԅ ̔OCR̆CID̆CSD̆EXT_CSD̆RCĂDSR SCRȂ ֓

פ ȂOCR̆CID̆CSD SCR ѿ֓ Ḥ ̆ RCA

DSR ̆ Ữ ȂEXT_CSD Ḥ

Ȃ ῏ΐᵣḤ ̆ ῏ Ȃ 

OCR 3̔2β ᵬ ᴆ ̂OCR̃Ữ VDD ̂MMC̃Ȃ

̆ ѿҩ Ḥ ᵝȂ ҉ ᵝ ᵝȂ

MMC SD ӊ ѿ Ҍ ȂҺ ᶏץ CMD1̂MMC̃ ĂCMD41̂SD Ữ ̃̆CMD5

̂SD I/Õ ῤ Ȃ 

CID ̔ ≢ ̂CID̃ 128β Ȃ ≢ ᶏ ≢Ḥ Ȃ

ҩ /Ώ̂RW̃ ΐ ѿ ȂҺ ᶏץ CMD2 CMD10⌠ ҩ ῤ

Ȃ 

CSD ̔ ᶫ Ҭ ῤ Ḥ ȂCSD ӈԅ ȁ

ȁ ȁ ᴰ ȁDSR ᶏץ Ȃ №

CMD27ḱ ȂҺ ᶏץ CMD9⌠ ҩ ῤ Ȃ 

CSD ̔ MMC4.2 Ȃ CSD ӈ Ȃ

ҹ 512 Ȃ 320 ҹ ̆ ӈԅ ⱳ ̆ ғҌ Һ ḱ Ȃ ᵞ

192 ̆ ӈԅ ᵬ ҊȂ ֓ ץ Һ SWITCHפ

ḱ ȂҺ ᶏץ CMD8ֽ̂ MMC ҩ ̆̃פ ץ ῤ Ȃ 

RCA ̔ Ώ 16β ̆ ∆

Ȃ ҩ ԍ ≢ ӊ ̆ Һ ḤȂҺ ᶏץ CMD3

ѿҩ ̂RCÃȂ 

̔RCA ṿ 0x0001̂MMC̃ 0x0000̂SD/SD I/OȂ̃ ҩ ṿ Ḡ

ṿ̆ ԍ CMD7 ⌠ ̂Stand-bỹ Ȃ 

DSR  ( )̔16β ꜚ ̆ ԍ ᵬ ᴆҬ

̂ ‗ԍ ᵌԍ ̆ᴰ ֓ Ȃ̃CSD Ҭ DSR ᶏ

’ Ḥ ȂDSR ṿ 0x404ȂҺ ᶏץ CMD4⌠ ҩ ῤ Ȃ 

SCR ֽ̔SD/ SD I/Ô Ữ ̃ ҩ Ȃ ԅCSD ̆ ԅCSD

̆ ѿ ҹSD ̂SCR̃̆ ֽ ԍSD ȂSCR ᶫ

ԅ ⌠ SD Ữ ⱳ Ḥ ȂSCR 64β Ȃ ₮

╠ SD Ữ └ ȂҺ ᶏץ ACMD51⌠ ҩ ῤ Ȃ 
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 פ .23.5.2

פ  

└  ̔פ

Â ̂פbc̃̆ ⌠ ̆ ̕ 

Â ̂פbcr̆̃ ⌠ ̆ ׆ ⌠ ̕ 

Â ̂ ̃ ac̃̆̂פ ⌠ ҉̆DḤ ᴰ ̕ 

Â ̂ ̃ ᴰ adtc̃̆̂פ ⌠ ҉̆DḤ ᴰ Ȃ 

פ  

פ 48β ̆ פ .23-7 ̆ 1.92 uŝ25 MHz0̃.96 

uŝ50 MHz̃ 0.92uŝ52 MHz̃ Ȃ 

פ .23-7  

0 1 ῤ CRC 1

 = 48 bits
 

פ .23-2  

ᵝ 47 46 [45:40] [39:8] [7:1] 0 

 1 1 6 32 7 1 

ṿ ó0ô ó1ô x x x ó1ô 

 ᵝ ᴰ ᵝ פ   CRC7 ᵝ 

ѿҩ פ ѿҩ׆ ᵝ̂ ҹ 0̃ ̆ ᵝ ᴰ ̂Һ =1̃Ȃ Ҋ

6β פ ̆ ṿ ҹѿҩԋ └ ̂0⌠63ӊ Ȃ̃ѿ֓ פ ѿ

ҩ ̂ᶛ ̆ѿҩ ̃̆ 32β Ȃ҉ Ҭ ҹľxĿ ṿ ҩ ᶭ ԍ

Ȃפ פ ѿҩCRC 7β ̆ ᵝ̂ 1̃ Ȃ 

№פ  

פ №ҹ₃ ̂ ת .23-3  (CCCs)Ȃ̃ ѿ ⱳ Ȃ 23-3. 

ת  (CCCs) פ ‗ CCC Ȃ 

ԍSD ̆ ≢ҹ 0̆ 2̆ 4̆ 5 8 פ └ ̆ SD Ȃ ≢7Ҭ ԅCMD40

ץ └ ԍSDHCȂῒז Ȃ פ ̂CCC̃ ҹ ̆

ҩ ̂CSD̃ ̆ ᶫ Һ ᵥ Ḥ Ȃ 

ԍMMC ̆ ≢ҹ0 פ └ ̆ MMC Ȃῒז

└ Ȃ ᶏ Ҍ ̆ ץ ₃ ̂ᶛ ̆ѿҩ Ώ

Ȃ̃ פ ̂CCC̃ ҹ ̆ ҩ ̂CSD̃

̆ ᶫ Һ ᵥ Ḥ Ȃ 

ԍCE-ATA ̆ MMC ̆פ ֓ פ ∆ ᴰ Ȃ
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ῒ ̆ ̆ MMC פ ̆ΐᵣ MMC

Ȃ CE-ATA≠ ץ Ҋ MMC פ ̔ CMD0 - GO_IDLE_STATĔ CMD12 - 

STOP_TRANSMISSION̆CMD39 - FAST_IŎCMD60 - RW_MULTIPLE_REGISTER̆

CMD61 - RW_MULTIPLE_BLOCKȂ GO_IDLE_STATÊCMD0̃̆ STOP_TRANSMISSION

̂CMD12̃FAST_IÔCMD39̃MMC ӈȂ RW_MULTIPLE_REGISTER̂CMD60̃

RW_MULTIPLE_BLOCK̂CMD61̃ CE-ATA ӈ MMC  Ȃפ

פ .23-3  (CCCs) 

פ 

(CCC)  

0 1 2 3 4 5 6 7 8 9 10 11 

b  פ
a

s
ic

 

S
tr

e
a

m
 r

e
a

d
 

B
lo

c
k

 r
e

a
d

 

S
tr

e
a

m
 w

ri
te

 

B
lo

c
k

 w
ri

te
 

e
ra

s
e
 

w
ri

te
 p

ro
te

c
ti

o
n

 

L
o

c
k

 c
a

rd
 

a
p

p
li

c
a

ti
o

n
 s

p
e

c
if

ic
 

I/
O

 m
o

d
e
 

s
w

it
c

h
 

re
s

e
rv

e
d

 

CMD0 M +            

CMD1 M +            

CMD2 M +            

CMD3 M +            

CMD4 M +            

CMD5 O          +   

CMD6 M           +  

CMD7 M +            

CMD8 M +            

CMD9 M +            

CMD10 M +            

CMD11 M  +           

CMD12 M +            

CMD13 M +            

CMD14 M +            

CMD15 M +            

CMD16 M   +  +   +     

CMD17 M   +          

CMD18 M   +          

CMD19 M +            

CMD20 M    +         

CMD23 M   +  +        

CMD24 M     +        

CMD25 M     +        

CMD26 M     +        

CMD27 M     +        
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̔1. CMD1, CMD11, CMD14, CMD19, CMD20, CMD23, CMD26, CMD39 CMD40 ֽ

ԍ MMC ȂCMD5, CMD32-34, CMD50, CMD52, CMD53, CMD57  ACMDxֽ ԍSD

Ữ ȂCMD60,CMD61ֽ ԍCE-ATA Ȃ 

2. ᶏ ACMDפӊ╠ APP_CMDפ(CMD55)Ȃ 

3. CMD8ԍMMC SD Ҍ ӈȂ 

פ  

Ҋ↓ ԅ Ȃפ R1-R7 Ȃ CID̆CSD DSR

ⱳ ׃ Ȃ Ҭ ᾟᵝ Ḡ ᵝȂ 

 (class 0)פ .23-4

 פ

 
  

 

 
  

CMD0 bc [31:0] ᾟᵝ - GO_IDLE_STATE ᵝ ⌠ Ȃ 

CMD28 M       +      

CMD29 M       +      

CMD30 M       +      

CMD32 M      +       

CMD33 M      +       

CMD34 O           +  

CMD35 O           +  

CMD36 O           +  

CMD37 O           +  

CMD38 M      +       

CMD39           +   

CMD40           +   

CMD42         +     

CMD50 O           +  

CMD52 O          +   

CMD53 O          +   

CMD55 M         +    

CMD56 M         +    

CMD57 O           +  

CMD60 M         +    

CMD61 M         +    

ACMD6 M         +    

ACMD13 M         +    

ACMD22 M         +    

ACMD23 M         +    

ACMD41 M         +    

ACMD42 M         +    

ACMD51 M         +    



                                                                    GD32W51x Ύ 

704 
 

 פ

 
  

 

 
  

CMD1 bc [31:0] OCR R3 SEND_OP_COND 

̆ CMD

̂ ᵬ ᴆ

ῤ ̃Ȃ 

CMD2 bcr [31:0] ᾟᵝ R2 ALL_SEND_CID 

ᴋᵥ CMD

CID ̂ᴋᵥ ⌠Һ

ᴪ ̃Ȃ 

CMD3 bcr [31:0] ᾟᵝ R6 
SEND_RELATIVE_AD

DR (RCA)Ȃ 

CMD4 bc 
[31:16] DSR 

[15:0] ᾟᵝ 
- SET_DSR DSR Ȃ 

CMD5 bcr 

[31:25]Ḡ ᵝ 

[24]S18R 

[23:0] I/O OCR 

R4 IO_SEND_OP_COND 

ֽ ԍ I/O Ȃ ᵌԍ ԍ

SD Ữ ACMD41 ̆פ

ԍ I/O

Ȃ 

CMD6 ac 

[31:26] ҹ 0 

[25:24]  

[23:16]  

[15:8] ṿ 

[7:3] ҹ 0 

פ [2:0]  

R1b SWITCH 

ֽ ԍ MMC Ȃ℗

ᵬ ̆ ḱ EXT_CSD

Ȃ 

CMD7 ac 
[31:16] RCA 

[15:0] ᾟᵝ 
R1b 

SELECT/DESELECT_

CARD 

ҩ פ ԍ ̂stand-

bỹ ̂transfer̃

ӊ ℗ ̆

̂programming̃

̂disconnects̃ ӊ ℗ Ȃ

ң ’Ҋ̆ Ҭ

̆ Ҍ Ҭ

ᴋᵥῒז Ȃ 0 ԍ

Ȃ 

CMD8 bcr 

[31:12]Ḡ ᵝ 

[11:8] ᵬ

(VHS) 

[7:0]  

R7 SEND_IF_COND 

SD Ữ ᴆ̆

Һ ᶫ Ḥ

ȂḠ ᵝ ҹ 0Ȃ 

CMD8 adtc [31:0] ᾟᵝ R1 SEND_EXT_CSD 
ֽ ԍ MMC Ȃ

EXT_CSD ᵬҹ Ȃ 

CMD9 ac 
[31:16] RCA 

[15:0] ᾟᵝ 
R2 SEND_CSD 

CMD

̂CSD̃Ȃ 

CMD10 ac 
[31:16] RCA 

[15:0] ᾟᵝ 
R2 SEND_CID 

CMD

̂CID̃Ȃ 

CMD12 ac [31:0] ᾟᵝ R1b  STOP TRANSMISSION └ Ả ᴰ Ȃ 

CMD13 ac 
[31:16] RCA 

[15:0] ᾟᵝ 
R1 SEND_STATUS 

Ȃ 
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 פ

 
  

 

 
  

CMD14 adtc [31:0] ᾟᵝ R1 BUSTEST_R 
Һ ׆ Ҭ

Ȃ 

CMD15 ac 
[31:16] RCA 

[15:0] Ḡ ᵝ 
- GO_INACTIVE_STATE 

⌠

̂Inactivẽ Ȃ ҩ פ

ԍ Һ Ả ѿ

ṜȂ 

CMD19 adtc [31:0] ᾟᵝ R1 BUSTEST_W Һ Ȃ 

 (class 2)פ .23-5

 פ

 
  

 

 
  

CMD16 ac [31:0]  R1 SET_BLOCKLEN 

‰ SD MMC

’Ҋ̆ ҹפ

̂פ ̆Ώ̆ ̃

ץ̂ ҹ ᵝ̃Ȃ ṿ

512 Ȃ CSDҬ

ᵬ ᾛ ̆

ԍ Ữ פ Ȃ 

SD Ữ ’Ҋ̆

CMD16 פ ̆

Ҍᴪ ῤ Ώ Ȃפ

ᶏ 512 Ȃ

ң ’Ҋ̆

ԍ 512 ̆

BLOCK_LEN_ERRORᵝᴪ

ᵝȂ 

CMD17 adtc [31:0]  R1 
READ_SINGLE_BLOC

K 

‰ SD MMC

’Ҋ̆ SET_BLOCKLEN

פ Ȃ 

Ữ ’Ҋ̆

512 ̆

SET_BLOCKLEN  Ȃפ

CMD18 adtc [31:0]  R1 
READ_MULTIPLE_BL

OCK 

Ҍ ׆ ᴰ ⌠Һ ̆

⌠ ⌠ STOP_TRANSMISSION

פ Ҭ Ȃ

READ_SINGLE_BLOCK פ

ѿ Ȃ 

̔ᴰ Ҍ ̆ READ_BLK_MISALIGN CSD Ҭ Ȃ 

῀Ώ(class 1)פ .23-6  (class 3)פ

 פ

 
  

 

 
  

CMD11 adtc [31:0]  R1 READ_DAT_UNTIL_ST ׆ Ҭ ̆ ԍ
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 פ

 
  

 

 
  

OP ̆ ⌠

STOP_TRANSMISSION  Ȃפ

CMD20 adtc [31:0]  R1 
WRITE_DAT_UNTIL_S

TOP 

Һ׆ Ώ ̆ ԍ

̆ ⌠

STOP_TRANSMISSION  Ȃפ

̔ᴰ Ҍ ̆ READ_BLK_MISALIGN CSD Ҭ Ȃ 

23-7. Ώ  (class 4)פ

 פ

 
  

 

 
  

CMD16 ac [31:0]  R1 SET_BLOCKLEN 
פ .23-5

(class 2) Ȃ 

CMD23 ac 
[31:16] ҹ 0 

[15:0]  
R1 SET_BLOCK_COUNT 

ӈԅ ҩ

Ώ פ ᴰ Ȃ

ҹῃ 0̆ /Ώ ᵬ

ҹ Ȃ 

CMD24 adtc [31:0]  R1 WRITE_BLOCK 

‰ SD ’Ҋ̆

῀Ώפ SET_BLOCKLEN

פ Ȃ

SD ’Ҋ̆

512

SET_BLOCKLEN  Ȃפ

CMD25 adtc [31:0]  R1 
WRITE_MULTIPLE 

_BLOCK 

Ώ῀ ̆ ⌠

STOP_TRANSMISSION  Ȃפ

WRITE_BLOCK

פ ѿ Ȃ 

CMD26 adtc [31:0] ᾟᵝ R1 PROGRAM_CID 

≢ Ȃ

פ ѿ ₮Ȃ

ᴆ̆ץ ץ

ᵬȂ ’Ҋ ҩ פ

Ḡ Ȃ 

CMD27 adtc [31:0] ᾟᵝ R1 PROGRAM_CSD CSD ᵝ Ȃ 

̔1. ᴰ Ҍ Ȃ CSD WRITE_BLK_MISALIGNȂ Ώ῀

№ Ҍ ’Ҋ̆ = ̂CSDҬ ₮̃Ȃ 

2. ‰ SD Ữ ץ ҹ ᵝ̆ SD Ữ ץ ̂512 ̃ҹ

ᵝȂ 

 (class 5)פ .23-8

 פ

 
  

 

 
  

CMD32 ac [31:0]  R1 
ERASE_WR_BLK_STA

RT 

ѿҩ

Ȃ(SD) 

CMD33 ac [31:0]  R1 ERASE_WR_BLK_EN ѿҩ
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 פ

 
  

 

 
  

D Ȃ(SD) 

CMD35 ac [31:0]  R1 
ERASE_GROUP_ 

START 

ῤ̆ ѿ

ҩ Ȃ(MMC) 

CMD36 ac [31:0]  R1 ERASE_GROUP_END 
ῤ̆

ѿҩ Ȃ(MMC) 

CMD38 ac [31:0] ᾟᵝ R1b ERASE ӊ╠ . 

̔1. CMD34 CMD37 Ḡ ḂḠץ̆ ҍ MMC Ὶ  

2. ‰ SD Ữ ץ ҹ ᵝ̆ SD Ữ ץ ̂512 ̃ҹ

ᵝȂ 

23-9. ΏḠ  (class 6)פ

 פ

 
  

 

 
  

CMD28 ac 
[31:0] 

 
R1b SET_WRITE_PROT 

ΏḠ ⱳ ̆ פ

ΏḠ ᵝȂΏḠ

̂WP_GRP_SIZẼҬȂ

SD Ữ Ҍ  Ȃפ

CMD29 ac 
[31:0] 

 
R1b CLR_WRITE_PROT 

ΏḠ ⱳ ̆ פ

ΏḠ ᵝȂ 

CMD30 adtc 
[31:0] ΏḠ

 
R1 SEND_WRITE_PROT 

ΏḠ ⱳ ̆ פ

ΏḠ ᵝ Ȃ 

̔1. SD Ữ Ҍ ҈ҩ  Ȃפ

 (class 7)פ .23-10

 פ

 
  

 

 
  

CMD16 ac [31:0]  R1 SET_BLOCK_LEN 
 class)פ .23-5

2) Ȃ 

CMD42 adtc 
[31:0] Ḡ ᵝ 

( ᵝ ҹ 0) 
R1 LOCK_UNLOCK 

ԍ / ҉ /

Ȃ פ

SET_BLOCK_LEN Ȃ 

Ḡ ᵝ

ҹ 0Ȃ 

 (class 8)פ .23-11

 פ

 
  

 

 
  

ACMD41 bcr 

[31]Ḡ ᵝ 

[30]HCS 

[29:24]Ḡ ᵝ 

[23:0]VDD   

(OCR[23:0]) 

R3 
SD_SEND_OP_

COND 

Һ Ḥ

̂HCS̃̆

Ҭ ᵬ ᴆ

(OCR) ῤ Ȃ ⌠

SEND_IF_COND ̆פ
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 פ

 
  

 

 
  

HCS ȂCCSᵝ №

⌠ OCR[30]Ȃ 

ACMD42 ac 
[31:1] ᾟᵝ 

[0] set_cd 
R1 

SET_CLR_CAR

D_DETECT 

CD/D3 ( 1)҉

[1]/ [0] 50K҉ Ȃ 

ACMD51 adtc [31:0] ᾟᵝ R1 SEND_SCR SD (SCR)Ȃ 

CMD55 ac 
[31:16] RCA 

[15:0] ᾟᵝ 
R1 APP_CMD 

Ҋѿҩ פ

פ Ҍ ‰  Ȃפ

CMD56 adtc 
[31:1] ᾟᵝ 

[0] RD/WR 
R1 GEN_CMD 

ԍ / ̆פ

פ ԍ ᴰ ѿҩ

̆ ׆ ѿҩ

ȂҺ RD/WR=1

׆ Ҭ ̆RD/WR=0

Ώ ⌠ ҬȂ 

CMD60 adtc 

[31] WR 

[23:18]  

[7:2]  

ῒזᵝҹḠ ᵝ 

R1(read)/ 

R1b(write) 

RW_MULTIPLE_

REGISTER 

ῤ̆ Ώ

Ȃ 

CMD61 adtc 

[31] WR 

[15:0] ᾝ  

ῒזᵝҹḠ ᵝ 

R1(read)/ 

R1b(write) 

RW_MULTIPLE_

BLOCK 

ῤ̆ Ώ

Ȃ 

̔1. ACMDx SD Ữ  פ

2. CMD60, CMD61 CE-ATA  פ

23-12. I/Oפ(class 9) 

 פ

 
  

 

 
  

CMD39 ac 

[31:16] RCA 

[15] Ώ  

[14:8]  

[7:0]  

R4 FAST_IO 

ԍΏ῀ 8ᵝ̂

̃ Ȃ Ώ

̆ פ ̆

ᶫ Ώ῀Ȃ Ώ

ҹ 0̆R4 Ҭ ׆

Ҭ Ȃ

פ ԍ MMC ‰

ӈ ῏

Ȃ 

CMD40 bcr [31:0] ᾟᵝ R5 GO_IRQ_STATE ῀Ҭ Ȃ 

CMD52 adtc 

[31] R/W  

[30:28] ⱳ  

[27] RAW  

[26] ᾟᵝ 

[25:9]  

[8] ᾟᵝ 

R5 IO_RW_DIRECT 

IO_RW_DIRECT פ ᶫ

ᴋ I/Oⱳ

128K Ữ Ȃ

פ ץ ᶏ ҩ פ

ΏȂѿҩ

∆ I/Oⱳ
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 פ

 
  

 

 
  

[7:0] Ώ / ᾟ

ᵝ 

Ȃ ҩ פ Ώ

I/O ̆ ҹ

ֽ ѿ ѿ /פ Ȃ 

CMD53 adtc 

[31] R/W  

[30:28] ⱳ  

[27]  

[26] OP  

[25:9]  

[8:0] /  

 IO_RW_EXTENDED 
ᾛפ ѿҩ פ

Ώ῀ I/ O Ȃ 

̔1.CMD39, CMD40 ֽ ԍ MMC  

2. CMD52, CMD53 ֽ ԍ SD I/O  

23-13. ℗ ⱳ  (class 10)פ

 פ

 
  

 

 
  

CMD6 adtc 

[31]  

0̔ ⱳ  

1̔℗ ⱳ  

[30:24] Ḡ   

[23:20] ҹⱳ 6

Ḡ (0h Fh) 

[19:16] ҹⱳ 5

Ḡ (0h Fh)  

[15:12] ҹⱳ 4

Ḡ (0h Fh) 

[11:8] ҹⱳ 3Ḡ

(0h Fh) 

[7:4] ⱳ 2 פ

 

[3:0] ⱳ 1

 

R1 SWITCH_FUNC 

ֽ ԍ SD Ữ SD I/O Ȃ 

℗ ⱳ ̂ 0̃ ℗

ⱳ ̂ 1̃Ȃ 

 

23.5.3.  

CMDḤ Ȃ ᴰ ׆ ұ ᵝ Ȃ

ұ ᶭ ԍ Ȃ 

 

҂ ̆№≢ Ҋ̔ 

Â R1 / R1b : פ  
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Â R2 : CID, CSD 

Â R3 : OCR  

Â R4 : Fast I/O 

Â R5 : Ҭ  

Â R6 : RCA  

Â R7 : ᴆ 

SD Ữ ῒҬ ԓ ̆R1 / R1b, R2, R3, R6, R7ȂSD I/OMMC

̆ ҹR4 R5̆ᵖ ԍSD I/OMMC ̆ ң Ҍ ῃ Ȃ 

 

ң ̆ פ .23-8 ̆ CMD ₮Ȃף

‗ԍ Ȃ ԅR2 136β̆ῒז ҹ48β Ȃ 

פ .23-8  

0 1 ῤ CRC 1

 = 48 bits

0 1 ῤ  = CID  CSD CRC 1

 = 136 bits
 

ѿҩ׆ ᵝ̂ ҹ 0̃ ̆ ԋᵝ ᴰ ̂ = 0̃ȂҊ Ҭ

ľxĿ ṿ ҹ №Ȃ ԅR3 CRC Ȃ ҩ ᵝ

̂ 1̃ Ȃ 

R1 ( פ ) 

ף ҹ48β Ȃᵝ45:40 פ ̆ ṿ ҹѿҩԋ └ ̂0

⌠63ӊ Ȃ̃ 32β Ȃ ̆ Ώ ⌠ ҉̆ ҩ ᴰ ӊ ᴪ₮

BUSYḤ ̆ ҩ ᴰ Һ BUSYḤ Ȃ ң

Ҭ Ȃ 

23-14. R1 

ᵝ 47 46 [45:40] [39:8] [7:1] 0 

ᵝ  1 1 6 32 7 1 

ṿ ó0ô ó0ô x x x ó1ô 

 ᵝ ᴰ ᵝ פ   CRC7 ᵝ 

R1b 

R1b ҍR1 ̆ᵖ ץ D0҉ Ḥ Ȃ ⌠ פ ̆ᶭ ⌠ ╠ӊפ
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̆ ҹ ȂҺ Ҭ Ȃ 

R2 (CID, CSD ) 

ף ҹ136βȂCID ῤ ᵬҹ CMD2פ CMD10 ȂCSD

ῤ ᵬҹץCMD9 Ȃ CIDCSD ᵝ[127.. 1]̆ ңҩ

Ḡ ᵝ[0] ҹ ᵝȂ 

23-15. R2 

ᵝ 135 134 [133:128] [127:1] 0 

ᵝ  1 1 6 127 1 

ṿ ó0ô ó0ô ó111111ô x ó1ô 

 ᵝ ᴰ ᵝ Ḡ  CID CSD ̆ῤ CRC7 ᵝ 

R3 (OCR ) 

ף ҹ48β Ȃ OCR ῤ ᵬҹACMD41̂SD Ữ ̃̆ CMD1̂MMC̃

ȂҌ ѿ Ҍ Ȃ 

23-16. R3 

ᵝ 47 46 [45:40] [39:8] [7:1] 0 

ᵝ  1 1 6 32 7 1 

ṿ ó0ô ó0ô ó111111ô x ó1111111ô ó1ô 

 ᵝ ᴰ ᵝ Ḡ  OCR  Ḡ  ᵝ 

R4 (Fast I/O) 

ֽ ԍMMC Ȃף ҹ48β Ȃ RCĂ Ώ῀

̆ ῤ Ȃ ᵬ ⱳ̆ ᵝ ᵝȂ 

23-17. R4(MMC) 

ᵝ 47 46 [45:40] [39:8]  [7:1] 0 

ᵝ  1 1 6 16 1 7 8 7 1 

ṿ ó0ô ó0ô ó100111ô x x x x x ó1ô 

 ᵝ ᴰ ᵝ CMD39 
RCA 

[31:16] 

 

[15] 
 

[14:8] 

ῤ  

[7:0] 

CRC7 ᵝ 

R4b 

ֽ ԍSD I/OȂף ҹ48β ȂSD I/O⌠CMD5פ ᴪ ѿҩ ѿ SD 

I/O R4Ȃ 

23-18. R4 (SD I/O) 

ᵝ 47 46 [45:40] 39 [38:36] 35 [34:32] 31 [30:8] [7:1] 0 

ᵝ  1 1 6 1 3 1 3 1 23 7 1 

ṿ ó0ô ó0ô ó111111ô x x x ó000ô x x ó1111111ô 1 
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 ᵝ ᴰ ᵝ Ḡ  C 
I/O ⱳ

 

╠

Ữ 
ᾟᵝ S18A 

I/O 

OCR 
Ḡ  ᵝ 

R5 (Ҭ ) 

ֽ ԍMMC Ȃף ҹ48β Ȃ ҩ Һ ֟ ̆ ҬRCA ҹ0x0Ȃ 

23-19. R5(MMC) 

ᵝ 47 46 [45:40] [39:8]  [7:1] 0 

ᵝ  1 1 6 16 16 7 1 

ṿ ó0ô ó0ô ó101000ô x x x ó1ô 

 ᵝ ᴰ ᵝ CMD40 
ⱳ Һ

RCA [31:16] 

[15:0] ӈ̆

ᵬҹҬ

 

CRC7 ᵝ 

R5b 

ֽ ԍSD I/OȂSD I/OԍCMD52CMD53פ R5Ȃ Һ ӊ

Ḥ 1β 4β SD Ҋ̆ 48β ̂R5̃Ȃ 

23-20. R5(SD I/O) 

ᵝ 47 46 [45:40] [39:24] [23:16] [15:8] [7:1] 0 

ᵝ  1 1 6 16 8 8 7 1 

ṿ ó0ô ó0ô ó11010Xô ó0ô x x x ó1ô 

 ᵝ ᴰ ᵝ CMD52/53 ᾟᵝ  Ώ  CRC7 ᵝ 

R6 ( RCA ) 

ף ҹ48β Ȃᵝ[45:40]CMD3 פ Ȃ 16ҩ ᵝ

ԍ RCA Ȃ 

23-21. R6 

ᵝ 47 46 [45:40] [39:8]  [7:1] 0 

ᵝ  1 1 6 16 16 7 1 

ṿ ó0ô ó0ô ó000011ô x x x ó1ô 

 ᵝ ᴰ ᵝ CMD3 
RCA 

ᵝ̔

23,22,19,12:0 
CRC7 ᵝ 

R7 ( ᴆ) 

ֽ ԍSD Ữ Ȃף ҹ48β Ȃ Ḥ CMD8 Ȃᵝ[19:16]

Ȃ ԅᶫ R7 Ȃ Ҭ̆

Ȃ 

23-22. R7 

ᵝ 47 46 [45:40] [39:20] [19:16] [15:8] [7:1] 0 

ᵝ  1 1 6 20 4 8 7 1 
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ṿ ó0ô ó0ô ó001000ô ó00000hô x x x ó1ô 

 ᵝ ᴰ ᵝ CMD8 Ḡ ᵝ   CRC7 ᵝ 

23.5.4.  

҈ ̆1β ȁ4β 8β Ȃ1β └ ̆4β 8β Ȃ

ᶏ 1β ̆ ᵝ ∆ D̆3 ╠ ᵬ SDIOSPIȂ 

1ᵝ  

ᵝ ∆ ӊ ̆ D0 ԍᴰ Ȃῒז ץ ԍῒז Ȃ 23-9. 1β

̆ 23-10. 4β 23-11. 8β ԅ

1β ̆4β 8β Ȃ 

23-9. 1β  

0 CRC 11st Byte 2nd Byte 3rd Byte ŀ ŀ nth Byte 

Start 
bit

End 
bit

b7 b6 b5 b4 b3 b2 b1 b0 b7 b6 b5 b4 b3 b2 b1 b0

D0

  

4ᵝ  

23-10. 4β  

Start 
bit

End
bit

1st Byte 2nd Byte 3rd Byte nth Byte 

0 CRC 1ŀ ŀ D3

0 CRC 1ŀ ŀ D2

0 CRC 1ŀ ŀ D1

0 CRC 1ŀ ŀ D0

b7 b3

b6 b2

b5 b1

b4 b0

b7 b3

b6 b2

b5 b1

b4 b0

b7 b3

b6 b2

b5 b1

b4 b0

b7 b3

b6 b2

b5 b1

b4 b0
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8ᵝ  

23-11. 8β  

Start 
bit

End
bit

1st 
Byte 

2nd 
Byte 

3rd 
Byte 

nth 
Byte 

0 CRC 1ŀ ŀ D7

0 CRC 1ŀ ŀ D6

0 CRC 1ŀ ŀ D5

0 CRC 1ŀ ŀ D4

0 CRC 1ŀ ŀ D3

0 CRC 1ŀ ŀ D2

0 CRC 1ŀ ŀ D1

0 CRC 1ŀ ŀ D0

b7

b6

b5

b4

b3

b2

b1

b0

b7

b6

b5

b4

b7

b6

b5

b4

b7

b6

b5

b4

b7

b6

b5

b4

b7

b6

b5

b4

b3

b2

b1

b0
 

23.5.5. ң  

SD Ữ ң ̆ ῒז ѿ ̔ 

̔ פ Ḥ ̆ Ҭ Ȃ 

SD ̔512β Ḥ ̆ ⱳ SD Ữ ⱳ Ȃ 

 

R1 ѿҩ ҹ 32β Ȃ ᴰ Ḥ ̂ ץ

Ữ ̃⌠Һ Ȃ ≢ ̆ Ḥ ҍӊ╠ ₮ פ ῏Ȃ 

Ҭ ᴆ Ώ Ҋ̔ 

 

ÅE: ᵝȂ Һ ᴆȂ ֓ᵝѿ ̂ ̃ ₮ ᴪ Ȃ 

ÅS: ᵝȂ ֓ᵝֽᵬҹḤ ̆ Ҍ ҹ פ Ȃ ֓ᵝ ӄ ̆

ױ Ȃ 

ÅR: פ ̂ ̃ ⌠ Ȃ 

ÅX: פ ̂ ̃ ⌠ Ȃ 

ᴆ 

ÅA: ╠ Ȃ 

ÅB: ҍӊ╠ פ ῏Ȃ ⌠ פ ̂ פ Ȃ̃ 

ÅC: Ȃ 
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23-23.  

ᵝ   ṿ  ᴆ 

31 OUT_OF_RANGE ERX ô0ô=  

ô1ô=  

פ ₮ ᾛ

Ȃ 

C 

30 ADDRESS_ERROR ERX ô0ô=  

ô1ô=  

Ҭᶏפ ҍ Ҍ

Ȃ 

C 

29 BLOCK_LEN_ERROR ERX ô0ô=  

ô1ô=  

ᴰ Ҍᾛ

̆ ᴰ Ҍ

Ȃ 

C 

28 ERASE_SEQ_ERROR ER ô0ô=  

ô1ô=  

פ Ȃ C 

27 ERASE_PARAM ERX ô0ô=  

ô1ô=  

ԅ Ȃ C 

26 WP_VIOLATION ERX ô0ô= Ḡ  

ô1ô= Ḡ  

Һ Ώѿҩ Ḡ

ӄΏḠ

ᵝȂ 

C 

25 CARD_IS_LOCKED SX ó0ô =  

ó1ô =  

ᵝ̆ Һ

ᵟȂ 

A 

24 LOCK_UNLOCK_FAIL

ED 

ERX ô0ô=  

ô1ô=  

҉ / Ҭ פ

⌠

ᵝȂ 

C 

23 COM_CRC_ERROR ER ô0ô=  

ô1ô=  

ӊ╠ פ CRC Ȃ B 

22 ILLEGAL_COMMAND ER ô0ô=  

ô1ô=  

ԍ ╠ ̆ פ Ȃ B 

21 CARD_ECC_FAILED ERX ô0ô= ⱳ 

ô1ô=  

ῤ ԅ ECC ̆

ᵖ Ȃ 

C 

20 CC_ERROR ERX ô0ô=  

ô1ô=  

ῤ └ Ȃ C 

19 ERROR ERX ô0ô=  

ô1ô=  

ᵬ Ҭ ѿ

Ȃ 

C 

18 UNDERRUN ERX ô0ô=  

ô1ô=  

ֽ MMCȂ Ҍ

Ҋ ᴰ Ȃ 

C 

17 OVERRUN ERX ô0ô=  

ô1ô=  

ֽ  MMC. Ҍ

Ώ῀ Ҋ Ȃ 

C 

16 CID/ 

CSD_OVERWRITE 

ERX ô0ô=  

ô1ô=  

Ҋ ң ӊѿ̔ 

- CSD №ҍ ῤ Ҍ

 

- ӄΏḠ

ᵬ̆

ΏḠ  

C 

15 WP_ERASE_SKIP ERX ô0ô= Ḡ  

ô1ô= Ḡ  

ᵝ̆ ҹ ΏḠ

ֽ № ̕

ӄΏḠ

C 
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ᵝ   ṿ  ᴆ 

Ȃ 

14 CARD_ECC_DISABLE

D 

SX ô0ô= ᶏ  

ô1ô=  

פ ᶏ ῤ

ECCȂ 

A 

13 ERASE_RESET SR ô0ô=  

ô1ô=  

ҹ ⌠ѿҩ ӊ

̆פ ↓ ╠

Ȃ 

C 

[12:9] CURRENT_STATE SX 0 =  

1 =  

2 = ≢ 

3 =  

4 = ᴰ  

5 =  

6 =  

7 =  

8 =  

9-14 = Ḡ  

15 = Ḡ ̂I/O

̃ 

⌠ פ Ȃ

פ ̆

ҩ ᴪ Ҋҩ פ

Ҭ ₮ Ȃ ҩᵝ

└ 0 15 Ȃ 

B 

8 READY_FOR_DATA SX ô0ô=  

ô1ô=  

ҍ ҉ ‖ Ḥ ѿ

Ȃ 

A 

7 SWITCH_ERROR EX ô0ô=  

ô1ô= ℗  

ᵝ̆

SWITCH פ℗ ⌠

Ȃ 

B 

6 Ḡ  

5 APP_CMD SR ô0ô= ᶏ  

ô1ô=  

ACMD̆ פ

ҹ ACMD  Ȃפ

C 

4 Ḡ  

3 AKE_SEQ_ERROR ER ô0ô=  

ô1ô=  

ֽ SD Ữ Ȃ

Ȃ 

C 

2 Ḡ ҍ  Ȃפ

[1:0] Ḡ Ȃ 

̔18, 17, 7ᵝֽ ԍMMCȂ14, 3ᵝֽ ԍSD Ữ Ȃ 

SD  

SD Ҭ ҍSD Ữ Ғ ῏ ᵝ̆ ғ ץ ԍ

ᶏ ȂSD ѿҩ 512 Ȃ ῤ ѿҩ16β CRC

D ⌠Һ ҉ȂSD D ⌠Һ ҉̆ᵬҹ ACMD13

̂CMD55 CMD13̃ȂACMD13 ľᴰ Ŀ ⌠ Ữ ̂ Ҭ Ȃ̃SD

Ҋ Ȃ 

ľ Ŀ ľ ᴆĿ Ώҍ҉ Ȃ 
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23-24. SD  

ᵝ   ṿ  ᴆ 

[511: 

510] 

D_BUS_WIDTH SR ô00ô= 1 () 

ó01ô= Ḡ  

ó10ô= 4ᵝ  

ó11ô= Ḡ  

SET_BUS_WIDTH פ

╠ ӈ  

A 

509 SECURED_MODE SR ô0ô= ԍ ῃ

 

ô1ô= ԍ ῃ  

ԍ ᵬ ῃ ̂

ñSDῃ ò̃ Ȃ 

A 

[508: 

496] 

Ḡ  

[495: 

480] 

SD_CARD_TYPE SR Ҋ↓ ╠ ӈ

ҹ̔ 

ó0000ô=  SD 

/Ώ  

ó0001ô= SD ROM 

 

'0002'= OTP 

ᵞ 8ᵝ ӈ SD

Ữ Ҍ ̂ ҩᵝ

ӈҌ SD ̃Ȃ

8ᵝ ӈҌ ╠

SD SD Ȃ 

A 

[479: 

448] 

SIZE_OF_PROTECT 

ED_AREA 

SR Ḡ

Ȃ 

( Ҋ ) A 

[447: 

440] 

SPEED_CLASS SR Ȃ ( Ҋ ) A 

[439: 

432] 

PERFORMANCE_M 

OVE 

SR ץ 1MB/sҹ ᵝ

ᴰ Ȃ 

( Ҋ ) A 

[431: 

428] 

AU_SIZE SR AU  ( Ҋ ) A 

[427: 

424] 

Ḡ  

[423: 

408] 

ERASE_SIZE SR ѿ

AU Ȃ 

( Ҋ ) A 

[407: 

402] 

ERASE_TIMEOUT SR UNIT_OF_ERASE

_AU

Ȃ 

( Ҋ ) A 

[401: 

400] 

ERASE_OFFSET SR ⱴ

Ẓ ṿȂ 

( Ҋ ) A 

[399: 

312] 

Ḡ  

[311:0] Ḡ ֟  

SIZE_OF_PROTECTED_AREA  

ԍ ‰ ̂SDSC̃ ̂SDHC/SDXC̃ ᵝ Ҍ Ȃ 

ԍ ‰ ̂SDSC̃̆ Ḡ Ҋ̔ 

Ḡ  = SIZE_OF_PROTECTED_AREA_ * MULT * BLOCK_LENȂ 
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SIZE_OF_PROTECTED_AREA ץ MULT*BLOCK_LENҹ ᵝȂ 

ԍ ̂SDHC/SDXC̃̆ Ḡ Ҋ̔ 

Ḡ  = SIZE_OF_PROTECTED_AREA Ȃ 

SIZE_OF_PROTECTED_AREA ץ ҹ ᵝȂ 

SPEED_CLASS  

8β Ȃ 

00h: Class 0 

01h: Class 2 

02h: Class 4 

03h: Class 6 

04h: Class 10 

05hïFFh: Ḡ  

PERFORMANCE_MOVE  

8β Pm̆ ṿ ҹ1ץMB/ҹ ᵝȂ Ҍ RU ꜚ ̆ ҹPm

Ȃ ҩ ҹFFh ȂPm ṿ 23-25. ꜚ Ҭ ӈȂ 

23-25. ꜚ  

PERFORMANCE_MOVE ṿ ӈ 

00h Ώ῀ 

01h 1 [MB/sec] 

02h 2 [MB/sec] 

....... ...... 

FEh 254 [MB/sec] 

FFh  

AU_SIZE 

4β AU ̆ ṿ 16K ҹ ᵝ2 Ṑ Ȃ 

23-26. AU_SIZE 

AU_SIZE ṿ ӈ 

0h ӈ 

1h 16 KB 

2h 32 KB 

3h 64 KB 

4h 128 KB 

5h 256 KB 

6h 512 KB 

7h 1 MB 

8h 2 MB 

9h 4 MB 

Ah 8 MB 

Bh 12 MB 
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AU_SIZE ṿ ӈ 

Ch 16 MB 

Dh 24 MB 

Eh 32 MB 

Fh 64 MB 

AU ̆ ‗ԍ ̆ 23-26. AU_SIZEҬ ӈȂ ᴋץ AU

̂ 23-27. AU ӈ̃̆ ԍ ԍ ᾛ AU Ȃ

AU Ȃ 

23-27. AU  

 64MB 256MB 512MB 32GB 2TB 

AU  512 KB 1 MB 2 MB 4 MB 64MB 

ERASE_SIZE  

16β NERASEȂ NERASEҩ AU ̆ ERASE_TIMEOUT

̂ ERASE_TIMEOUTȂ̃Һ ѿ ᵬҬ AU ḂҺץ̆

ץ ᵬ Ȃ ҹ 0̆ ↕Ҍ Ȃ 

23-28.  

ERASE_SIZE ṿ ӈ 

0000h Ҍ Ȃ 

0001h 1 AU 

0002h 2 AU 

0003h 3 AU 

....... ....... 

FFFFh 65535 AU 

ERASE_TIMEOUT 

6β TERASĔ ERASE_SIZE ҩAU ̆ ҩ ṿ ₮ԅ׆Ẓ

ȂERASE_TIMEOUTץ ӈҹ 63 ̆ └

ץ ΐ ᵣ ERASE_SIZEERASE_TIMEOUTᴋ Ȃ ѿ

ERASE_TIMEOUTҊ ̆ Ӈ ERASE_SIZEӞ ԅȂҺ ץ ҊῈץ

ᴋ AU ̔ 

%ÒÁÓÅ ÔÉÍÅÏÕÔ ÏÆ 8 !5  8z 4              (23-1) 

23-29.  

ERASE_TIMEOUT ṿ ӈ 

00 Ҍ  

01 1  

02 2  

03 3  

....... ....... 

63 63  
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ERASE_SIZE ҹ 0̆ ↕ ҹ0Ȃ 

ERASE_OFFSET 

2ᵝ TOFFSET̆ ץ 23-30. Ẓ ҩ ṿӊѿȂ

ERASE_SIZE  ERASE_TIMEOUTҹ 0̆ ӈȂ 

23-30. Ẓ  

ERASE_OFFSET ṿ ӈ 

0h 0  

1h 1  

2h 2  

3h 3  

23.6. ↓ 

23.6.1. ≢ 

Һ ᵝ ῀ ≢ ̆ ҉ Ȃ ≢ Ҋ̆Һ ᵝ ̆

ᵬ ̆ ≢ ҩ ̂RCÃȂ ҩ ᵬ ҩ פ

Ḥ CMD҉№≢ Ȃ ≢ Ҭ Ḥ ᶏ Ḥפ ̂CMD̃Ȃ 

≢ Ҭ̆ ᵬ ҹ FOD (400 kHz)’ҊȂ 

ᵝ 

GO_IDLE_STATÊCMD0̃פ ᴆ ᵝ ̆פ MMC SD Ữ ῀

̂Idle Statẽ̆ Ҍ ╠ ָӇȂ ᵝ CMD0ֽ̃̂פ ԍ Ữ Ữ

№Ȃҹԅ I/O I/O№̆ᶏ CMD52Ώ1⌠CCCR RESβ Ȃ

̂Inactive Statẽ Ҍ פ Ȃ 

Һ ҉ ̆ ԍ ̂Idle Statẽ̆ ӊ╠ ̂Inactive Statẽ

Ȃ҉ CMD0̆ CMD ԍ ῀ ̆ Ҋѿҩ פ ᵝȂ ֓

̂RCÃ∆ ̆ 400 kHz ꜚ Ȃ 

ᵬ  

Һ ӊ Ḥ ̆Һ Ҍ ̆ ғ Ҍ Һ ᶫ

ῒ Ȃҹԅ ̆Ҋ פ ῏ Ҭ ӈȂ 

Ҭ ӈ פ ̔ SEND_OP_COND (CMD1ԍ MMC), 

SD_SEND_OP_COND (ACMD41 ԍSD Ữ )̆ IO_SEND_OP_COND (CMD5ԍ SD 

I/O)̆ ֓ פ ᶫ Һ ѿ └ ≢ ֓Ҍ Һ VDD Ȃ

Һ VDD ᵬҹ פ ᵬ Ȃ Ҍ ῤ

ᴰ ̆ ׆ ῀ ̂Inactive StateȂ̃ ↕̆

VDD Ȃ 

ץ ᵬ ᶫ Ҋ̆ ᶫ פ Ҭ Ȃ 
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Ҍ ᶫ Ҋ ᵬ̆ Ҍ ̆ Ḡ Ȃ∆ SDHC

└ ACMD41פӊ╠ CMD8Ȃ ⌠ CMD8 Һ 2.00

ⱳ Ȃ 

≢  

ԍҌ ̆ ≢ Ҍ Ȃ ֓ MMCȁCE-ATAȁSD̆ SD I/OȂ

SD I/Ŏ SDIO_IO_ONLYȁSDIO_MEM_ONLYSDIO COMBOȂ

≢ Ҋ̔ 

1. Ȃ 

2. ≢ ̔SD ȁMMC(CE-ATA)SD I/OȂ 

ï CMD5פȂ Һ ⌠ ̆↕ SD I/O̕ 

ï ̆ ACMD41Ȃ Һ ⌠ ̆↕ SD ̕ 

ï ↕̆ MMC CE-ATA Ȃ 

3. ∆ Ȃ 

ᶏ FOD (400 KHz)ҹ ̆ Ҋ↓ פ  ̔פ

ï SD  - CMD0̆ACMD41̆CMD2̆CMD3̕ 

ï SDHC - CMD0̆CMD8̆ACMD41̆CMD2̆CMD3̕ 

ï SD I/O - Ữ ̆ CMD52̆CMD0̆CMD5̆CMD3̕ ↕̆

 CMD52̆CMD0̆CMD5̆ACMD41̆CMD11 ()̆ CMD2̆CMD3̕ 

ï MMC/CE-ATA - CMD0̆CMD1̆CMD2̆CMD3Ȃ 

4. ≢MMC/CE-ATA Ȃ 

ï CPU CMD8 EXT_CSD 504 ̂S_CMD_SETȂ̃

4β ҹ 1̆ ↕ ATA ̕ 

ï ATA ̆CPU EXT_CSD 191 ̂CMD_SET̃

̂ 4β ÃTAβ ATA ץ̆ ᶏ ATAפ Ȃ CPUᶏ SWITCĤCMD6̃

פ פ ̕ 

ï CE-ATA F̆AST_IÔCMD39̃RW_MULTIPLE_REGISTER̂CMD60̃

פ ᴪ ⱳ̆ ғ ᴪ CE-ATAᵝ Ȃ 

 פ .23.6.2

ᴋᵥ פ ̆ ᴆ SDIO_CMDCTL

SDIO_CMDAGMTȂ ңҩ Һ̆ ̆פ ῒ ⌠ פ ҉ȂҺ

SDIO_STAT פ Ȃ 

⌠ Һ̆ SDIO_STATCMDRECV̂CRC ̃β CCRCERR

̂CRC ̃ᵝҹ1Ȃ └⌠SDIO_RESP0̆ └⌠ ҩ

ȂSDIO_RESP3 31β ף ᵝ̆ SDIO_RESP0

0β ᵞᵝȂ 
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23.6.3. ҩ ҩ Ώ 

Ώ῀ CMD24 - CMD27̃̂פ ̆ѿҩ ҩ Һ׆ ᴰ⌠ Ȃ

ᵝ̂1ᵝ 4ᵝᵞ ̃̆ ̆CRC ᵝ̂1ᵝ 4ᵝ ̃ Ȃ CRC

↕̆ SDIO_D ᴰ ̆ᴰ ҡ ҌΏ῀̆ ғ

Ȃ 

Һ ᴰ № Ҍ ̆ ғ ᵝ Ҍᾛ ̂ CSD

WRITE_BLK_MISALIGÑ̆ ѿҩ ӊ╠ ᵝ ̂

ADDRESS_ERRORβ̆̃ ᴰ Ȃ Һ ΏѿҩΏ

Ḡ ̆Ώ ᵬӞ Ȃ ’Ҋ̆ Ҭ WP_VIOLATION

ᵝȂ 

CID CSD Ҍ ᾢ ̆ᴰ Ӟ CRCḠ Ȃ CSD

CID ѿ № Ữ ROMҬ̆ ӇҌ № ҍ ‖ №

Ȃ ̆ ѿҩ Ҍ ᴋᵥ ῤ Ȃ 

ѿ֓ Ҍ Ώ῀ѿҩ Ȃ ѿҩ CRC

̆ Ώ ᵬ̆ Ώ ‖ ↕Ḡ D0 ᵞ̆ ғ פ

WRITE_BLOCK ȂҺ ץ ᴋᵥ SEND_STATUŜפCMD13̃

̆ ғ ╠ Ȃ ᵝ READY_FOR_DATA ץ

Ώ῀ ᵬ ׅ ҬȂҺ ץ ₮CMD7פҌ Ҭ ̂ ̃̆

ԍ ̂Disconnect Statẽ̆ DḤ ҌҬ Ώ ᵬȂ ̆

Ώ ᵬׅ Ҭ ғΏ ‖ Ҍ ̆ ᴪ ᵞDḤ Ȃ 

ԍ SD Ȃ ѿ֓ ̂ACMD23̃ ᵬ ᶏ Ώ ᵬ ACMD23ᵬ

ȂҺ ᶏ פ ӈҊѿ ᵬ ᴪ ҩ Ȃ 

Ώ ᵬ ҹ̔ 

1. SDIO_DATALENҬ ץ̂ ҹ ᵝ Ȃ̃ 

2. SDIO_DATACTLҬ ̂BLKSZ̆ץ ҹ ᵝ̃̕ Һ

BLKSZ Ȃ 

3. SDIO_CMDAGMTҬ Ώ῀ Ȃ 

4. SDIO_CMDCTLȂ ԍSD Ữ MMC ̆ᶏ CMD24פҹ Ώ

CMD25פҹ ΏȂ ԍSD I/Ŏᶏ CMD53פ ᴰ Ȃ ԍCE-

ATĂᾢ CMD60ΏATAᴋⱵ ᴆ̆ ᶏ CMD61פΏ῀ Ȃ ΏCMD ӊ

̆Һ ѿҩ ̆פ פ ⌠ ̆CMDRECV Ȃ 

5. Ώ῀SDIO_FIFOȂ 

6. ᴆ Ҭ Ȃ ̆ ᴆ ץ Ả CMD12̃̂פ ᴰ

Ȃ 

7. ⌠DTENDҬ ̆ ᴰ Ȃ ԍ ᴰ ̆ ҹ 0̆ ↕ ᴆ

STOPפȂ Ҍҹ 0̆ ↕ ᴰ ̆Һ Ả

 Ȃפ



                                                                    GD32W51x Ύ 

723 
 

23.6.4. ҩ ҩ  

ԍ ᴰ Ȃ ᴰ ᵝ ̆ CSD

̂READ_BL_LENҬ̃ ӈ̆ 512 Ȃ READ_BL_PARTIAL̂ CSD

Ҭ̃ ̆ Ӟ ץ ᴰ ῒ̆ ῃ 512ҩ ҬȂ 

CMD17̂READ_SINGLE_BLOCK̃ ѿҩ ̆ ᴰ Ȃ

CMD18̂READ_MULTIPLE_BLOCK̃ Ȃҹԅ Ḡ ᴰ ̆

ҩ ѿҩCRC Ȃ 

CMD16 ̆ ץ ҹ512 READ_BL_LENȂ 

Ҍ ᴰ ̆ ⌠Һ ₮STOP_TRANSMISSION̂פ CMD12̃Ȃ ԍұ ᴰפ

̆Ả פ ѿҩ Ȃ Ả פ ᵝӊ Ả ᴰ Ȃ 

ᶏ CMD18⌠ ѿҩ ̆Һ ᴪ₮ OUT_OF_RANGE

̆ ᶏ ↓ Ȃ 

Һ ᴰ № Ҍ ғҌᾛ ᵝ̆ ѿҩ

₮ ᵝ̆ ADDRESS_ERRORβ̆ Ҭ ᴰ

Ả  Ȃפ

ᵬ ҹ̔ 

1. SDIO_DATALENҬ Ȃ 

2. SDIO_DATACTLҬ ̂BLKSZ̃ȂҺ ׆ Ҭ BLKSZ

Ȃ 

3. SDIO_CMDAGMT Ҭ Ȃ 

4. SDIO_CMDCTL Ȃ ԍSD MMC ᶏ̆ CMD17ԍ CMD18

ҹ Ȃ ԍSD I/Ŏᶏ CMD53ԍ ᴰ Ȃ ԍCE-ATĂᾢ CMD60

ΏATAᴋⱵ ᴆ̆ ᶏ CMD61 Ȃ CMD ӊ ̆Һ

̆פ פ ⌠ ̆CMDRECV Ȃ 

5. ᴆ Ҭ Ȃ ̆ ᴆ ץ Ả CMD12̃̂פ ᴰ

Ȃ 

6. ᴆ FIFOҬ׆ ̆ ₮FIFO ԍ Ȃ 

7. ⌠DTENDҬ ̆ ᴆ ₮FIFOҬ▼ᵩ Ȃ 

23.6.5. Ώ  (ֽ ԍMMC) 

Ώ 

Ώ̂CMD20̃ Һ׆ ᴰ ⌠ ׆̆ ̆ ⌠Һ ₮Ả Ȃפ

ᾛ № ᴰ ̂ CSD WRITE_BL_PARTIAL̃̆ ץ

ῤ ᴋᵥ ꜚ Ả ̆ ↕ ֽ ꜚ Ả Ȃ ԍҌ ᾢ ᴰ ̆

CRCҌ ᶏ Ȃ 

Һ ᶫԅѿҩ ₮ ᵬҹ ᴰ CMD20̆ ̆פ ᴰ

̆ ADDRESS_OUT_OF_RANGE ᵝȂ 
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Ώ פ ԍ 1β ̂D0Ḥ ҉ Ȃ̃ CMD20ῒ

Ҭ ₮ ̆ ҹ  Ȃפ

ҹԅᶏ Ḡ ᴰ ̆ ̂ ӈ̃

Ώ῀⌠Һ Ữ ̂ ӈ CSD ̃ Ȃ ̆ Ώ῀ ᵬ

Ҋ ₮ Ὲ ̔ 

ÍÁØ ×ÒÉÔÅ ÆÒÅÑÕÅÎÃÅÍÉÎ42!.ͅ30%%$ȟ
ψzς72)4%"ͅ,ͅ,%.ρππz.3!#

4!!#z2ς7ͅ&!#4/2
             (23-2) 

ῒҬ̆TRAN_SPEED̔  

WRITE_BL_LEN̔ Ώ  

NSAC̔ץCLK 2 

TAAC̔ 1 

R2W_FACTOR̔Ώ  

CSD Ҭ ӈȂ Һ ᶏ ̆ Ҍ

̆ Ả ̆ ᴰ ̂ ̃ѿҩẢ Ȃפ

ԍҺ CMD12̆ TXUREβ ᵝ ᴰ Ȃ 

 

READ_DAT_UNTIL_STOP̂CMD11̃ └ ᴰ Ȃ פ ׆

̆ ⌠Һ ѿҩSTOP_TRANSMISSION̂CMD12̃פȂ ԍұ ᴰפ Ả

̆ פ ѿҩ ȂẢ פ ᵝӊ ᴰ Ả Ȃ 

Һ ᶫԅѿҩ ₮ ᵬҹ ᴰ CMD11̆ ̆פ ᴰ

̆ ADDRESS_OUT_OF_RANGEᵝ ᵝȂ 

פ ᵬ 1β ̂D0Ḥ Ȃ̃ CMD11ῒ

Ҭ ₮ ̆ ҹ  Ȃפ

ᴰ ⌠ Ữ ̆Һ Ả ↕̆פ ᴰ

ῤ Ҍ Ȃ ԍҺ CMD12̆פ ADDRESS_OUT_OF_RANGEᵝ

ᵝ ᴰ Ȃ 

ҹԅᶏ Ḡ ᴰ ̆ᴰ ̂ ӈ̃

Һ׆ Ữ ̂ CSD Ҭ ӈ̃ ₮ Ȃ ̆ ᵬ

Ҋ ₮ Ὲ ̔ 

ÍÁØ ÒÅÁÄ ÆÒÅÑÕÅÎÃÅÍÉÎ42!.ͅ30%%$ȟ
ψzς2%!$ͅ",ͅ,%.ρππz.3!#

4!!#z2ς7ͅ&!#4/2
            (23-3) 

ῒҬ̆TRAN_SPEED:  

READ_BL_LEN:  

NSAC: ץCLK 2 

TAAC: 1 

R2W_FACTOR: Ώ  

CSD Ҭ ӈȂ Һ ᶏ ̆ Ҍ

̆ Ả ̆ ᴰ ̂ ̃ѿҩẢ Ȃפ
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ԍҺ CMD12̆ RXOREβ ᵝ ᴰ Ȃ 

23.6.6.  

MMC/ SDỮ ᵝ ľ Ŀ̆ Ώץ ̆Ώ

Ώ῀ ᾝȂ ѿҩ ̆ CSDҬ ӈȂ 

Һ ץ Ȃ ᵬ ҈ҩ Ȃ ᾢ̆Һ ᶏ

ERASE_GROUP_START̂CMD35̃/ ERASE_WR_BLK_START̂CMD32̃פ ӈԅ

ῤ ̆ ᶏ ERASE_GROUP_END̂CMD36̃/ ERASE_WR_BLK_END

̂CMD33̃פ ӈԅ ῤ ̆ ERASÊCMD38̃פ ꜚ

ᵬȂ Ҭפ ץ ҹ ᵝ Ȃ ᴪ ҍ

№̆ ⌠ Ȃ 

ӈ ⌠ CMD35̆CMD36CMD38̆̃̂פ

ERASE_SEQ_ERRORᵝ̆ ҩ ↓Ȃ 

Һ ᶫԅѿҩ ₮ ᵬҹ ᴰ CMD35CMD36̆ ̆פ

ADDRESS_OUT_OF_RANGEᵝ̆ ҩ ↓Ȃ 

⌠ľ Ŀ ̂פ Ҍ CMD35̆CMD36̆CMD38ӞҌ CMD13̆̃

ERASE_RESETᵝ̆ ↓ ѿҩ  Ȃפ

ΏḠ ̆ ױ Ҍ ̆ Ḡ Ȃ

WP_ERASE_SKIPᵝȂ 

҉ ̆ ԍ Ώ῀̆ Ḡ D0ҹᵞ Ȃ

̆Һ ץ CMD7ץפ Ȃ 

23.6.7.  

Һ ԅ ҉ ⱳ ̆ ∆ ץ Ȃ 

ԍMMC ̆ᶏ SWITCĤפCMD6̃Ȃ EXT_CSD

BUS_WIDTH Ȃ҉ ᴆ ᵝ ̆BUS_WIDTHῤ ҹ

0x00Ȃ Һ Ώѿҩ ṿ ̆BUS_WIDTHҌᴪ ̆

SWITCH_ERRORᵝ̆ Ώ Ȃ 

ԍ SD Ữ ̆ᶏ SET_BUS_WIDTĤפACMD6̃ Ȃ҉

GO_IDLE_STATÊפCMD0̃ ҹ 1β Ȃ SET_BUS_WIDTĤACMD6ֽ̃

ᴰ ̆ ֽ SELECT/DESELECT_CARD (CMD7)פ ӊ

ץ Ȃ 

23.6.8. Ḡ  

ҹԅᾛ Һ Ḡ ̆ᶏ ῒҌ Ώ̆ ҈ Ḡ ̔ 

CSD ԍ Ḡ  ( ) 
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CSD Ҭ ӄ ҳ ΏḠ ᵝ̆ ҩ ץ ΏḠ Ȃѿ֓ CSD

WP_GRP_ENABLEᵝ ѿ ΏḠ Ȃ CSD Ҭ

WP_GRP_SIZEᾝ ӈȂSET_WRITE_PROTפ ΏḠ ΏḠ ̆

CLR_WRITE_PROTפ ΏḠ ΏḠ Ȃ 

SD Ữ Ҍ ΏḠ ̆Ҍ ΏḠ  CMD28̆CMD29CMD30̃Ȃ̂פ

ΏḠ ῏ (SD Ữ SD I/O ) 

ᶷ ѿҩ ꜚ ῏̆ ᶫ ΏḠ Ȃ ꜚ

ᵝ ΏḠ Ȃ ῏ ᵝ ↕ ΏḠ Ȃ 

Password Card Lock/Unlock Operation 

҉ / Ḡ ҉ / ᵬҬ Ȃ 

23.6.9. ҉ / ᵬ 

Ḡ ⱳ ᾛ Һ ᶏ ᵟ ̆ ṜӞᶏ ȂῒҬ Ữ

128β PWD Ҭ̆ Ữ PWD_LEN8β ҬȂ ֓

̆ ῏Ҍᴪ  Ȃױז

҉ class 0̃̆̂פ ACMD41̆CMD16 class 7Ȃ̃̂פ

Һ ץ ᵝ̆∆ ̆ ̆ ̆ᵖ ҉ Ȃ ӊ╠

̂PWD_LENṿҹ 0̃̆ ҉ ᴪ ꜚ҉ Ȃ 

ҍ CSD Ώ פ ̆҉ / Ӟפ ᴰ Ȃ ̆҉ /

Ҍפ ̆ғ ᶏ ╠פ ҬȂ 

҉ / ҍפ Ώ פ ԊⱵ Ȃᴰ פ

Ḥ ̂ ̆ ̆ ҉ / Ȃ̃ 23-31. ҉ / ҹ

҉ / פ Ȃ 

23-31. ҉ /  

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

0 Ḡ (ῃ ҹ 0) ERASE LOCK_UNLOCK CLR_PWD SET_PWD 

1 PWDS_LEN 

2 

(PWD) éé 

PWDS_LEN+1 

ERASE: β ҹ1 ӈԅ └ ᵬȂ 0 ᵝ3 ҹ 1̂ ῒזᵝ ҹ 0̃Ȃ

פ ῒז Ȃ 

LOCK/UNLOCK: 1 = ҉ ̆0 = Ȃ ̆ ᵝ ץ SET_PWDѿ ̆Ҍ ץ

CLR_PWDѿ Ȃ 

CLR_PWD: 1 = PWDȂ 

SET_PWD: 1 = ⌠PWDȂ 
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PWDS_LEN: ӈ ̂ Ȃ̃ ’Ҋ̆ ҩ ӊ

Ȃ 16ҩ Ȃ ’Ҋ̆ 32ҩ Ȃ 

(PWD): ѿҩ ’Ҋ̆ ҩ Ȃ ḱ ̆

̆ Ȃ 

 

 ̧ ӊ╠ Ҭ̆ᶏ CMD7Ҭ Ȃ 

 ̧ ᶏ CMD16ӈ 8̆β ҉ / ̆8β ̂ ҹ ᵝ̃̆

Ȃ ’Ҋ̆ ᴪҍ ѿפ

₮ Ȃ 

 ̧ ץ̆҉ ҉ / ̆פ 16β CRCȂ

̂SET_PWD̃̆ ̂PWDS_LEÑ Ȃ ’

Ҋ̆ ṿ̂PWDS_LEÑ ҹ ӊ ̆

̂ ╠ᶏ ̃̆ Ȃ ῤ ̆

⁞PWDS_LEN׆ Ȃ 

 ̧ Ҍ ̂ ῤ Ҍ ̃̆ Ҭ LOCK_UNLOCK_FAILED

ᴪ ᵝ̆ ғ Ҍᴪ Ȃ ̂ ῤ ̃̆

ῒ ᴪ№≢Ḡ PWD PWD_LENҬȂ 

ᵝ  

 ̧ ӊ╠ Ҭ̆ᶏ CMD7Ҭ Ȃ 

 ̧ ᶏ CMD16ӈ 8̆β ҉ / ̆8β ̂ ҹ ᵝ̃̆ ╠

ᶏ Ȃ 

 ̧ ץ̆҉ ҉ / ̆פ 16β CRCȂ

̂SET_PWD̃̆ ̂PWDS_LEÑ Ȃ PWD PWD_LEN

ῤ ҍ ῒ ̆PWD ῤ ᴪ ̆ PWD_LEN

ҹ0Ȃ Ҍ ̆ Ҭ LOCK_UNLOCK_FAILEDᴪ ᵝȂ 

҉  

 ̧ ӊ╠ Ҭ̆ᶏ CMD7Ҭ Ȃ 

 ̧ ᶏ CMD16ӈ 8̆β ҉ / ̆8β ̂ ҹ ᵝ̃̆ ╠

ᶏ Ȃ 

 ̧ ץ̆҉ ҉ / ̆פ 16β CRCȂ

LOCK ̆ ̂PWDS_LEÑ Ȃ 

PWDῤ ԍ ̆ ᴪ ҉ ̆ ғ Ҭ ҉ ᵝ

̂CARD_IS_LOCKEDᴪ̃ ᵝȂ Ҍ ̆ ҬLOCK_UNLOCK_FAILED

ᴪ ᵝȂ 

 

 ̧ ӊ╠ Ҭ̆ᶏ CMD7Ҭ Ȃ 

 ̧ ᶏ CMD16ӈ ̆8β ҉ / ̆8β ̂ ҹ ᵝ̃̆ ╠

ᶏ Ȃ 

 ̧ ץ̆҉ ҉ / ̆פ 16β CRCȂ
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UNLOCK ̆ ̂PWDS_LEÑ Ȃ 

PWDῤ ԍ ̆ ᴪ ̆ ғ Ҭ ҉ ᵝ

̂CARD_IS_LOCKEDᴪ̃ Ȃ Ҍ ̆ ҬLOCK_UNLOCK_FAILED

ᴪ ᵝȂ 

23.7. ᵬ 

23.7.1. SD I/O ᵬ 

SD I/Ô ֽIO ̃ ֓ ᵬ̔ 

ᵬ 

Ả/ ᵬ 

Ҭ  

SDIO_ DATACTL [11]ᵝ ̆ SD I/O ֓ ᵬ̆ᵖ Ả ᵬ ̆

ҹ Ҍ ᴆ Ȃ 

SD I/O ᵬ 

̂RW̃ ᵬ ֽ̆ ԍSD I/O1β 4β Ȃ ᵬᾛ ѿҩҺ

ѿҩ ҩ ̂CMD53̃ᵬ Ḥ ץ̆ Ả ᴰ ̆ ᾛ Һ

SD I/Oῤᴋᵥⱳ⌠פ ₱ Ȃ ∞ ѿҩ Һ̆ CCCR

ⱳ SRWⱳ ᵝȂ ԍҬ Ȃ Ҍ ̆

Һ ҩ פ └ SDIO_CK Ả̂ҌҬ ̃ Ȃ ̆

Ả ̆Һ Ҍ ₮ᴋᵥ ̆פ ץ Ҍ ῒז ᵬȂ

└ Ả Ȃ 23-12. Ả SDIO_CK ᵬ 23-13. ᶏ

SDIO_D[2]Ḥ ᵬ ҹ Ả SDIO_CK ᶏ SDIO_D[2] Ȃ 

23-12. Ả SDIO_CK ᵬ 

SDIO_CK

D  1a Ҭ H  1b

2 CLK 2 CLK1 CLK
 

23-13. ᶏ SDIO_D[2]Ḥ ᵬ 

SDIO_CK

D[3:0]  1a Ҭ  1b

2 CLK

2 CLK

4 CLK̂ ̃

2 CLK

CMD CMD52

D1

D2

 1a

 1a

 1b

 1b
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⌠ ӊ╠ ץ ̔ ᾝᶏ ( SDIO_DATACTL[0]ᵝ)̆SD I/O 

ᵬᶏ ( SDIO_DATACTL[11]ᵝ)̆ (SDIO_DATACTL[10] = 0 ғ 

SDIO_DATACTL[8] = 1)̆ ҹ׆ ⌠SD I/OҺ  (SDIO_DATACTL[1] = 1)̆DSM

׆ ⌠ Ȃ 2̆ҩSDIO_CK D̆SM ꜚSDIO_D[2]

ҹ 0Ȃ Ҋ̆ ԅ RWSTOPβ(SDIO_DATACTL[9]) ̆DSMᴪ

Ả 2ҩSDIO_CK ̆ ѿҩ Ҭ ꜚ SDIO_D[2]ҹ1Ȃ DSMῬ

׆⌠ ⌠ Ȃ ̆ ᶏ ԅ ̆DSMӞҌᴪ

ѿҩ ̆ ⌠ CRC Ȃ RWSTOP

ᵬȂ ̆SDIOҺ ץ SDIO_D[1]҉ SD I/OҬ Ȃ 

SD I/O Ả/ ᵬ 

ԍ ⱳ SD I/O ̆ ױ ҩ ̂I/O Ữ̃῍֣SD Ȃҹԅᾛ Һ

ҩ ̆SD I/O ץ Ả/ ᵬȂ Ả/ ̆ҹ

ԅ ῒז ⱳ Ữ ᶫ ᴨᾢ ᴰ Һ̆ ץ Ả ҩⱳ

Ữ ᴰ Ȃѿ ᴨᾢ ᴰ ̆ ᴰ Ả Ȃ 

23-14. ⱳ 1 ῀ⱳ 2 ѿ Ả

ᴆȂ Һ ѿҩ ̆ ̂BS = 0Ȃ̃ ̆ⱳ 2

ᵬ ꜚȂѿ ҩ ̆ ⱳ ׆̆ ᴰ ̂DF = 1Ȃ̃ 

23-14. ⱳ 1 ῀ⱳ 2  

CMD

D

nҩ
CMD(1)

RES
P(1)

CMD52(RAW)
BR=1,BS=1

CMD52(R)
BS=0

1ҩ
CMD(2)

RES
P(1)

CMD52(RAW)
FS=1,DF=1

Data
Fn1

Data
Fn2

Data
Fn1

Ảⱳ 1 ̆nҩ ⌠ⱳ

1

1ҩ ⌠ⱳ

2
⌠ⱳ 1

 

Һ ̆Һ ץ ẢΏ ᵬȂ SDIO_CMDCTL[11]ᵝ CSM ╠

פ ѿҩ Ả №ȂCSMפ ̆ ׆ ⌠ ( Ả )̆ DSM

⌠ ╠ CRC ῀ Ȃ 

ҹԅ Ả ᵬ̆DSM WaitR ̆ Ả ᴰ ӊ╠̆ ⱳ ѿҩ

Ȃ ₮ FIFO ⌠ FIFO ҹ ̆ DSM ꜚ ῀

Ȃ 

Ҭ  

ҹԅᾛ SD I/O Ҭ Һ ̆SD ⱴԅѿҩҬ ⱳ Ȃ 4ᵝ Ҋ̆ 8

ᵬSDIO_D[1]̆ ԍ ⌠Һ Ҭ Ḥ Ȃ ԍ Ҭ ⱳ ȂSD I/O

Ҭ ľ Ŀ̆ Ҭ Ḡ ̂ᵞ̃ ⌠ Ӈ Һ ꜚ̆ Ӈ

ԍҬ Ȃѿ Һ ⱵҬ ̆ ₱ ѿI/Oᵬ Ҭ Ȃ 

SDIO_DATACTL[11]ᵝ̆SD I/OҬ SDIO_D[1]Ḥ ץ ҉ ⌠Ȃ 
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23-15. Ҭ ҩ Ҭ Ȃ 

23-15. Ҭ  

SDIO_CK

D0

פ

2 CLK

CMD

D1

D1(mode)

S E S E Sפ E

S E

S E

Ҭ
 

23-16. ΏҬ  

SDIO_CK

D0

Ώ פ

2 CLK

CMD

D1

D1(mode)

S E S E

S E

Ҭ Ҭ

S E

Ώ Sפ E

CRCS E

 

4β SD ᴰ ҩ ̆ Ҭ ӈȂҹԅ Ḥ

̆Ҭ └ 2ҩ Ȃ Һ ѿҩҬ Ḥ ̆ ѿҩ

D1ҹᵞ̆ ԋҩ D1ҹ Ȃ D1 ῀Hi-Z Ȃ

23-17. 4β Ҋ Ҭ ԅ 4β Ҭ ᵬ̆ 23-18. 4β

Ҋ ΏҬ ԅ 4β Ώ῀ Ҭ ᵬȂ 

23-17. 4β Ҋ Ҭ  

SDIO_CK

D0

CMDפ

D1

D1(mode)

S E S E

S E

Ҭ Ҭ

S E S E

S E

Ҭ

2 CLK 2 CLK

 

23-18. 4β Ҋ ΏҬ  

SDIO_CK

D0

CMD

D1

D1(mode) Ҭ Ҭ

2 CLK

2 CLK

CRCS E

Ώ Sפ E S E

S E

S E

S E

S E

CRCS E

2 CLK

Ҭ
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23.7.2. CE-ATA ᵬ 

CE-ATA Ҋ ᵬ̔ 

פ Ḥ  

פ ῏ Ḥ  

ԅ SDIO_CMDCTL[14]ᵝ ̆SDIO ֓ ᵬȂ 

פ Ḥ  

CE-ATA ӈԅ פ Ḥ ̆ ᶏ Ḥ Һ ATA פ ԍ

⌠ѿҩ ᴆ̆ATA פ Ȃ 

ľ CMD Ŀβ SDIO_CMDCTL[12] ғľҌҬ ᶏ 'ᵝSDIO_CMDCTL[13]

̆CSM Waitcompl פ Ḥ Ȃ 

CMD ҉ ⌠ ᵝ̆CSM ῀ Ȃ 7 ᵝ ӊῤҌ Ȃפ

̆ 5ҩ ῤ̆ CMDḤ ҹ 1̂ ̃Ȃ 

Һ ׆ ⌠ѿҩ פ Ḥ ӊ ̆ FAST_IÔCMD39̃ פ ATA

ץ ATA פ Ȃ 

פ ῏ Ḥ  

Һ ץ פ ῏ Ḥ פ Ḥ ⱳ Ȃ Һ

RW_MULTIPLE_BLOCK (CMD61)ӊ ⌠ R1b פ ῏ Ḥ Ȃ 

SDIO_CMDCTL[12]Ҭ ľᶏ פ Ḥ Ŀ ғ ԅ SDIO_CMDCTL[13]Ҭ

ľ Ҭ ᶏ ᵝĿ̆↕ ⌠ѿҩ 8ᵝ ӊ ̆ ₮ פ ῏ Ḥ Ȃ 

פ .23-19 Ḥ ῏ ᵬ 

CMD

NrcNcr

Sפ E S E

פ Ḥ ῏
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23.8. SDIO  

SDIOῃ ̔0x5001 2C00 

SDIO ῃ ̔0x4001 2C00 

23.8.1. └  (SDIO_PWRCTL) 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

(32β)  

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

Ḡ  

        

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

Ḡ  PWRCTL[1:0] 

              rw 

 

ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿ 

1:0 PWRCTL[1:0] SDIO └ᵝ  

֓ᵝ └ SDIO ̆ ῀ ₮Ȃ 

00̔SDIO ῏ ̔SDIO CSM/DSM ᵝ⌠ IDLĔ Ả ̆ /פ

₮⌠  

01̔Ḡ  

10̔Ḡ  

11̔SDIO҉  

̔ң Ώ ӊ ̆ 3ҩ SDIOCLK 2ҩ PCLK2 ̆ ԍ

⌠ SDIOCLK Ȃ 

23.8.2. └  (SDIO_CLKCTL) 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

└ ₮ SDIO_CKȂ 

(32ᵝ)  

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

DIV[8] Ḡ  

rw              

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

Ḡ  
HWCLKE

N 

CLKEDG

E 
BUSMODE[1:0] CLKBYP 

CLKPWR

SAV 
CLKEN DIV[7:0] 
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 rw rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31 DIV[8] № ᵝ 

ҩ ӈԅ ῀ (SDIOCLK)ҍ ₮ № ᵝ̆

SDIO_CLKCTL 0⌠ 7ᵝȂ 

30:15 Ḡ  Ḡ ᵝṿ 

14 HWCLKEN ᴆ └ᶏ ᵝ 

ᵝ ᵝ̆ ̆ ᴆ └ SDIO_CK /῏Ȃ ԍ ᴆ ץ

Ҋ /҉ ῏ SDIO_CK̆ ץ ᵝ ᵝ Ҍᴪ Ҋ /҉ Ȃ 

0̔῏ ᴆ └ 

1̔ ᴆ └ 

13 CLKEDGE SDIO_CK ᵝ 

0̔ SDIOCLK ҉ ֟ SDIO_CK 

1̔ SDIOCLK Ҋ ֟ SDIO_CK 

12:11 BUSMODE[1:0] SDIO └ᵝ 

00̔1ᵝ SDIO  

01̔4ᵝ SDIO  

10̔8ᵝ SDIO  

10 CLKBYP ᶏ ᵝ 

ᵝ ӈԅ SDIO_CK ԍ SDIOCLK SDIOCLK№ Ȃ 

0̔ ̆SDIO_CK SDIO_CLKCTL DIVᵝ  

1̔ ̆SDIO_CK ҹ SDIOCLK (SDIOCLK/1) 

9 CLKPWRSAV SDIO_CLK ꜚ /῏ ץ ⱳ  

ᵝ Ṝ̆ └ SDIO_CLK ꜚ /῏ ץ ⱳ Ȃ 

0̔SDIO_CK  

1̔SDIO_CK ῏  

8 CLKEN SDIO_CLK ₮ᶏ ᵝ 

0̔῏ SDIO_CK 

1̔ SDIO_CK 

7:0 DIV[7:0] №  

ҩ DIV[8]ᵝ ӈԅ№ ֟ SDIO_CK Ȃ CLKBYPᵝҹ

0 S̆DIO_CK SDIOCLK№ ⌠̆ ғ SDIO_CK = SDIOCLK / (DIV[8:0] 

+ 2)Ȃ 

̔ң Ώ ӊ ̆ 3ҩ SDIOCLK 2ҩ PCLK2 ̆ ԍ

⌠ SDIOCLK Ȃ 

פ .23.8.3 (SDIO_CMDAGMT) 

Ẓ ̔0x08 
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ᵝṿ̔0x0000 0000 

ӈԅ32β פ ̆ ֓ ᵬԍ פ ѿ №̂ᵝ39⌠ᵝ 8̃  

(32β)  

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

CMDAGMT[31:16] 

rw 

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

CMDAGMT[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 CMDAGMT[31:0] SDIO פ  

ҩ ӈԅ ⌠ SDIO פ Ȃ ҩ פ ᵝ[39:8]Ȃ

פ ѿҩ ̆ פ ̆ ҩ Ώ SDIO_CMDCTL

╠ Ȃ 

פ .23.8.4 └  (SDIO_CMDCTL) 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

SDIO_CMDCTL פ ῒז פ └ᵝ └ פ ̂CSM̃Ȃ 

(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  ATAEN NINTEN ENCMDC 
SUSPEN

D 
CSMEN 

WAITDE

ND 
INTWAIT CMDRESP[1:0] CMDIDX[5:0] 

 rw rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:15 Ḡ  Ḡ ᵝṿ 

14 ATAEN CE-ATA ᶏפ ֽ̂ ԍ CE-ATÃ 

ᵝ ᵝ̆Һ ῀ CE-ATA ̆ ғ CSMᴰ CMD61Ȃ 

0̔CE-ATA  

1̔CE-ATAᶏ  

13 NINTEN CE-ATAҬ ֽ̂ ԍ CE-ATÃ 

ᵝ ӈԅ CE-ATAҬ Ȃ ᵝֽ ԍ CE-ATA ’Ȃ 

0̔CE-ATAҬ ᶏ  

1̔CE_ATAҬ  
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12 ENCMDC ᶏ פ Ḥ ֽ̂ ԍ CE-ATÃ 

ᵝ ӈԅ CE-ATA҉ פ Ḥ Ȃ 

0̔ פ Ḥ  

1̔ פ Ḥ  

11 SUSPEND SD I/O Ả ֽ̂פ ԍ SD I/Õ 

ᵝ ӈԅ CSM ԅ Ả Ȃפ ᵝֽ ԍ SDIO Ȃ 

0̔  

1̔ Ả  פ

10 CSMEN פ ̂CSM̃ᶏ ᵝ 

0̔ פ ̂Ả CS_Idlẽ 

1̔ פ ᶏ  

9 WAITDEND ᴰ  

ᵝ ᵝ̆ פ ╠פ ᴰ Ȃ 

0̔  

1̔ ᴰ  

8 INTWAIT Ҭ  

ᵝ ӈԅ פ CS_Wait Ҭ Ȃ ᵝ ᵝ̆ פ

Ȃ 

0̔ Ҭ  

1̔ Ҭ  

7:6 CMDRESP[1:0] פ ᵝ 

֓ᵝ ӈԅ ѿҩ פ Ȃ 

00̔  

01̔  

10̔  

11̔  

5:0 CMDIDX[5:0] פ  

ҩ ӈԅ ⌠ SDIO פ Ȃ 

̔ң Ώ ӊ ̆ 3ҩ SDIOCLK 2ҩ PCLK2 ̆ ԍ

⌠ SDIOCLK Ȃ 

פ .23.8.5  (SDIO_RSPCMDIDX) 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  

                

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

          r 

 

ᵝ/ᵝ    

31:6 Ḡ  Ḡ ᵝṿ 

5:0 RSPCMDIDX[5:0] פ  

ᵝ Ȃ ҩ ⌠ פ פ Ȃ פ ̂R3

̃̆ ҩ ῤ ӈ Ȃ 

23.8.6.  (SDIO_RESPx x=0..3) 

Ẓ ̔0x14+(4*x), x=0..3 

ᵝṿ̔0x0000 0000 

֓ ⌠ ῤ Ȃ 

(32ᵝ)  

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

RESPx[31:16] 

r 

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

RESPx[15:0] 

r 

 

ᵝ/ᵝ    

31:0 RESPx[31:0] Ȃ ῤ 23-32. Ҍ SDIO_RESPx Ȃ 

ҹ32β ̆ ҹ127β̂ᵝ128 ᵝ 0̃Ȃ  

23-32. Ҍ SDIO_RESPx 

   

SDIO_RESP0  [31:0]  [127:96] 

SDIO_RESP1 Ḡ   [95:64] 

SDIO_RESP2 Ḡ   [63:32] 

SDIO_RESP3 Ḡ   [31:1]̆ⱴ҉ᵝ 0 

23.8.7.  (SDIO_DATATO) 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0000 

(32ᵝ) Ȃ 

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

DATATO[31:16] 

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

DATATO[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 DATATO[31:0]  

֓ᵝ ӈԅ ̆ SDIO_CK Ȃ DSM ῀WaitR BUSY

̆ ṿⱴ ⌠ῤ ⁞ȂDSM ῀ ̆

ṿ⁞ 0 DTTMOUT Ȃ 

̔ ᴰ ̆ Ώ └ ╠ Ȃ 

23.8.8.  (SDIO_DATALEN) 

Ẓ ̔0x28 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  DATALEN[24:16] 

     rw     

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

DATALEN[15:0] 

rw 

 

ᵝ/ᵝ    

31:25 Ḡ  Ḡ ᵝṿ 

24:0 DATALEN[24:0] ᴰ  

ӈԅ ᴰ Ȃ ᴰ ̆ ⱴ ⌠ ҩ

⁞Ȃ 

̔ ԅ ᴰ ̆ ῤ ҹ Ṑ ̂ SDIO_DATACTL ̃Ȃ

ᴰ ̆ Ώ └ ╠ Ȃ 

23.8.9. └  (SDIO_DATACTL) 

Ẓ ̔0x2C 

ᵝṿ̔0x0000 0000 

└DSMȂ (32ᵝ)  

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

Ḡ  

          

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
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Ḡ  IOEN RWTYPE RWSTOP RWEN BLKSZ[3:0] DMAEN 
TRANSM

OD 
DATADIR DATAEN 

    rw rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:12 Ḡ  Ḡ ᵝṿ 

11 IOEN SD I/O ⱳ ᶏ ֽ̂ ԍ SD I/Õ 

0̔ ᶏ SD I/O ⱳ  

1̔ᶏ SD I/O ⱳ  

10 RWTYPE ֽ̂ ԍ SD I/Õ 

0̔ᶏ SDIO_D[2] └  

1̔ Ả SDIO_CK └  

9 RWSTOP Ả ֽ̂ ԍ SD I/Õ 

0̔  

1̔ RWENᵝ ᵝ̆Ả  

8 RWEN ᶏ ֽ̂ ԍ SD I/Õ 

0̔  

1̔ ᶏ  

7:4 BLKSZ[3:0]  

֓ᵝ ӈԅ ᴰ ᴰ Ȃ 

0000̔  = 20 = 1  

0001̔  = 21 = 2  

0010̔  = 22 = 4  

0011̔  = 23 = 8  

0100̔  = 24 = 16  

0101̔  = 25 = 32  

0110̔  = 26 = 64  

0111̔  = 27 = 128  

1000̔  = 28 = 256  

1001̔  = 29 = 512  

1010̔  = 210 = 1024  

1011̔  = 211 = 2048  

1100̔  = 212 = 4096  

1101̔  = 213 = 8192  

1110̔  = 214 = 16384  

1111̔Ḡ  

3 DMAEN DMAᶏ ᵝ 

0̔DMA  

1̔DMAᶏ  

2 TRANSMOD ᴰ  

0̔ ᴰ  



                                                                    GD32W51x Ύ 

739 
 

1̔ ᴰ SDIO ᴰ  

1 DATADIR ᴰ  

0̔Ώ ⌠ ҉ 

׆1̔ Ҭ  

0 DATAEN ᴰ ᶏ ᵝ 

Ώ 1⌠ ᵝ ᴰ Ҍ ᵝҹ 0 1Ȃ RWEN ᵝ D̆SM ῀⌠

̆ DATADIRᵝ DSM ῀WaitS WaitR Ȃ 

ѿҩ ᴰ ̆Ҍ ᵝҹ 0Ȃ 

̔ң Ώ ӊ ̆ 3ҩ SDIOCLK 2ҩ PCLK2 ̆ ԍ

⌠ SDIOCLK Ȃ 

23.8.10.  (SDIO_DATACNT) 

Ẓ ̔0x30 

ᵝṿ̔0x0000 0000 

ҹ Ȃ DSM׆ ῀WaitR  WaitS̆ ׆

̂SDIO_DATALEÑⱴ ṿȂ ᴰ ̆ ṿҌ ⁞ ҹ 0̆ DSM

῀ DTENDȂ 

(32ᵝ)  

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

Ḡ  DATACNT[24:16] 

     r     

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

DATACNT[15:0] 

r 

 

ᵝ/ᵝ    

31:25 Ḡ  Ḡ ᵝṿ 

24:0 DATACNT[24:0] ṿ 

ᵝ Ȃ ֓ᵝ ̆ ᴰ ▼ᵩ Ȃ 

23.8.11.  (SDIO_STAT) 

Ẓ ̔0x34 

ᵝṿ̔0x0000 0000 

ҹ ȂҊ ̔ 

ᵝ[23:22, 10:0] Ҭ (SDIO_INTC)Ҭ ᵝΏô1ôȂ 

ᵝ[21:11] ᴆ Ȃ  

(32ᵝ)  

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

L 
TXDTVAL RFE TFE RFF TFF 

        r r r r r r r r 

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

RFH TFH RXRUN TXRUN CMDRUN 
DTBLKE

ND 
STBITE DTEND 

CMDSEN

D 

CMDREC

V 
RXORE TXURE 

DTTMOU

T 

CMDTMO

UT 

DTCRCE

RR 

CCRCER

R 

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

 

ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿ 

23 ATAEND CE-ATA פ Ḥ ֽ̂ ԍ CMD61̃ 

22 SDIOINT SD I/OҬ  

21 RXDTVAL FIFOҬ  

20 TXDTVAL FIFOҬ  

19 RFE FIFOҹ  

18 TFE FIFOҹ ̆ ᴆ └ᶏ ̆ ғ FIFOҬ 2ҩ ̆TFEḤ

Ȃ 

17 RFF FIFOҹ ̆ ᴆ └ᶏ ̆RFFḤ FIFO 2ҩ Ȃ 

16 TFF FIFOҹ  

15 RFH FIFO ̔FIFOҬ 8ҩ  

14 TFH FIFO ̔ 8ҩ Ώ῀⌠ FIFOҬ 

13 RXRUN  

12 TXRUN ᴰ  

11 CMDRUN ᴰ  פ

10 DTBLKEND / ̂CRC ̃ 

9 STBITE ҉ ᵝ  

8 DTEND ̂ ̆SDIO_DATACNTҹ ̃ 

7 CMDSEND פ ̂Ҍ ̃ 

6 CMDRECV פ ̂CRC ̃ 

5 RXORE FIFO҉  

4 TXURE FIFOҊ  

3 DTTMOUT ̆ ‗ԍ SDIO_DATATO Ȃ 

2 CMDTMOUT פ ̆ פ ҹ 64ҩ SDIO_CK ṿȂ 
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1 DTCRCERR / ̂CRC ̃ 

0 CCRCERR פ ̂CRC ̃ 

23.8.12. Ҭ  (SDIO_INTC) 

Ẓ ̔0x38 

ᵝṿ̔0x0000 0000 

ҹ Ȃ ᵝΏ1 ץ SDIO_STATҬ ᵝȂ 

(32ᵝ)  

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

Ḡ  
ATAEND

C 

SDIOINT

C 
Ḡ  

  w w  

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

Ḡ  
DTBLKE

NDC 
STBITEC DTENDC 

CMDSEN

DC 

CMDREC

VC 
RXOREC TXUREC 

DTTMOU

TC 

CMDTMO

UTC 

DTCRCE

RRC 

CCRCER

RC 

     w w w w w w w w w w w 

 

ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿ 

23 ATAENDC ATAEND ᵝ 

Ώ 1 Ȃ 

22 SDIOINTC SDIOINT ᵝ 

Ώ 1 Ȃ 

21:11 Ḡ  Ḡ ᵝṿ 

10 DTBLKENDC DTBLKEND ᵝ 

Ώ 1 Ȃ 

9 STBITEC STBITE ᵝ 

Ώ 1 Ȃ 

8 DTENDC DTEND ᵝ 

Ώ 1 Ȃ 

7 CMDSENDC CMDSEND ᵝ 

Ώ 1 Ȃ 

6 CMDRECVC CMDRECV ᵝ 

Ώ 1 Ȃ 

5 RXOREC RXORE ᵝ 

Ώ 1 Ȃ 

4 TXUREC TXURE ᵝ 
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Ώ 1 Ȃ 

3 DTTMOUTC DTTMOUT ᵝ 

Ώ 1 Ȃ 

2 CMDTMOUTC CMDTMOUT ᵝ 

Ώ 1 Ȃ 

1 DTCRCERRC DTCRCERR ᵝ 

Ώ 1 Ȃ 

0 CCRCERRC CCRCERR ᵝ 

Ώ 1 Ȃ 

23.8.13. Ҭ ᶏ  (SDIO_INTEN) 

Ẓ ̔0x3C 

ᵝṿ̔0x0000 0000 

ᶏ SDIO_STATҬ ᵝ Ҭ Ȃ (32ᵝ)  

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

Ḡ  
ATAENDI

E 

SDIOINTI

E 

RXDTVA

LIE 

TXDTVAL

IE 
RFEIE TFEIE RFFIE TFFIE 

  rw rw rw rw rw rw rw rw 

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

RFHIE TFHIE RXRUNIE TXRUNIE 
CMDRUN

IE 

DTBLKE

NDIE 
STBITEIE DTENDIE 

CMDSEN

DIE 

CMDREC

VIE 
RXOREIE TXUREIE 

DTTMOU

TIE 

CMDTMO

UTIE 

DTCRCE

RRIE 

CCRCER

RIE 

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

 

ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿ 

23 ATAENDIE CE-ATA פ Ḥ Ҭ ᶏ  

Ώ 1ᶏ Ҭ Ȃ 

22 SDIOINTIE SD I/OҬ Ҭ ᶏ  

Ώ 1ᶏ Ҭ Ȃ 

21 RXDTVALIE FIFOҬ Ҭ ᶏ  

Ώ 1ᶏ Ҭ Ȃ 

20 TXDTVALIE FIFOҬ Ҭ ᶏ  

Ώ 1ᶏ Ҭ Ȃ 

19 RFEIE FIFO Ҭ ᶏ  

Ώ 1ᶏ Ҭ Ȃ 

18 TFEIE FIFO Ҭ ᶏ  

Ώ 1ᶏ Ҭ Ȃ 

17 RFFIE FIFO Ҭ ᶏ  
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Ώ 1ᶏ Ҭ Ȃ 

16 TFFIE FIFO Ҭ ᶏ  

Ώ 1ᶏ Ҭ Ȃ 

15 RFHIE FIFO Ҭ ᶏ  

Ώ 1ᶏ Ҭ Ȃ 

14 TFHIE FIFO Ҭ ᶏ  

Ώ 1ᶏ Ҭ Ȃ 

13 RXRUNIE Ҭ ᶏ  

Ώ 1ᶏ Ҭ Ȃ 

12 TXRUNIE ᴰ Ҭ ᶏ  

Ώ 1ᶏ Ҭ Ȃ 

11 CMDRUNIE ᴰ Ҭפ ᶏ  

Ώ 1ᶏ Ҭ Ȃ 

10 DTBLKENDIE / Ҭ ᶏ  

Ώ 1ᶏ Ҭ Ȃ 

9 STBITEIE ᵝ Ҭ ᶏ  

Ώ 1ᶏ Ҭ Ȃ 

8 DTENDIE Ҭ ᶏ  

Ώ 1ᶏ Ҭ Ȃ 

7 CMDSENDIE פ Ҭ ᶏ  

Ώ 1ᶏ Ҭ Ȃ 

6 CMDRECVIE פ Ҭ ᶏ  

Ώ 1ᶏ Ҭ Ȃ 

5 RXOREIE FIFO҉ Ҭ ᶏ  

Ώ 1ᶏ Ҭ Ȃ 

4 TXUREIE FIFOҊ Ҭ ᶏ  

Ώ 1ᶏ Ҭ Ȃ 

3 DTTMOUTIE Ҭ ᶏ  

Ώ 1ᶏ Ҭ Ȃ 

2 CMDTMOUTIE פ Ҭ ᶏ  

Ώ 1ᶏ Ҭ Ȃ 

1 DTCRCERRIE CRC Ҭ ᶏ  

Ώ 1ᶏ Ҭ Ȃ 

0 CCRCERRIE פ CRC Ҭ ᶏ  

Ώ 1ᶏ Ҭ Ȃ 



                                                                    GD32W51x Ύ 

744 
 

23.8.14. FIFO  (SDIO_FIFOCNT) 

Ẓ ̔0x48 

ᵝṿ̔0x0000 0000 

(32ᵝ)  

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

Ḡ  FIFOCNT[23:16] 

  r 

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

FIFOCNT[15:0] 

r 

 

ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿ 

23:0 FIFOCNT[23:0] FIFO  

֓ᵝ ӈԅ׆ FIFO Ҭ Ώ῀⌠ FIFO ▼ᵩ Ȃ DATAEN ᵝ ̆

ⱴ ṿ̂ SDIO_DATALEN ̆ ṿҹ

SDIO_DATALEN[24:2] ̕ SDIO_DATALEN Ҍ ̆ ṿ ҹ

SDIO_DATALEN[24:2]+1̃̆ Ώѿҩ ⌠ FIFO ׆ FIFOҬ ѿҩ ̆

⁞ Ȃ 

23.8.15. FIFO  (SDIO_FIFO) 

Ẓ ̔0x80 

ᵝṿ̔0x0000 0000 

ԅ32ҩ32β ̆ Ẓ  0x80⌠0xFCȂ׆

(32ᵝ)  

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

FIFODT[31:16] 

rw 

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

FIFODT[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 FIFODT[31:0] FIFO FIFO  

֓ᵝҹ FIFO FIFO Ȃ Ώ ԍ FIFO Ώ

Ȃ 
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24. ұ ῃ ̂USBFS̃ 

24.1.  

USBῃ ̂USBFS̃ └ ҹḂ ᶫԅѿ USBԑ ‗ ȂUSBFSҌֽ Һ

̆Ӟ HNP̂ Һ ̃ SRP̂ ᴪ ̃ OTG Ȃ

USBFS ԅѿҩῤ ῃ USB PHY̆ ғҌῬ PHY ȂUSBFS ץ USB 

2.0 ӈ ᴰ ̂ └ᴰ ȁ ᴰ ȁҬ ᴰ ᴰ ̃Ȃ 

24.2. Һ  

Â USB 2.0ῃ ̂12Mb/s̃/ᵞ ̂1.5Mb/s̃Һ ̕ 

Â USB 2.0ῃ ̂12Mb/s̃ ̕ 

Â HNP̂Һ ̃ SRP̂ᴪ ̃ OTG ̕ 

Â 4 ᴰ ̔ └ᴰ ȁ ᴰ ȁҬ ᴰ ᴰ ̕ 

Â Һ Ҋ̆ USBԊⱵ ̆ ԍ USBԊⱵ ̕ 

Â ѿҩ1.25KB FIFO RAM̕ 

Â Һ Ҋ̆ 8ҩ ̕ 

Â Һ Ҋ̆ 2ҩ FIFÔ FIFO FIFÕ 1ҩ

FIFÔ ῍֣̃̕ 

Â Ҋ̆ 4ҩ FIFÔ ҩIN ѿҩ FIFÕ 1ҩ FIFÔ

OUT ῍֣̃̕ 

Â Ҋ̆ 4ҩOUT 4ҩIN ̕ 

Â Ҋ̆ ⱳ ̕ 

Â ѿҩ USB ῃ USB PHY̕ 

Â Һ Ҋ̆SOF ꜚ ̕ 

Â SOF ‖ ₮⌠PAD̕ 

Â ID VBUS ̕ 

Â Һ OTG A Ҋ̆ ᴆҹ USB ᶫ Ȃ 
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24.3.  

24-1. USBFS  

USB Clock Domain

DP

DM

ID

VBUS

USBҬ

Register

OTG 

Control

Host Port 

Control

Device bus 

control

SIE

USB FS PHY

Data 

FIFO

AHB Slave

UTMI 

MUX

Transcation 

Scheduler

USB Clock 48MHz

 

24.4. Ḥ  

24-1. USBFSḤ  

I/O    

VBUS ῀  

DM ῀/ ₮ №Ḥ D-  

DP ῀/ ₮ №Ḥ D+  

ID ῀ USB ≢̔ ≢  

24.5. ⱳ  

24.5.1. USBFS ᵬ  

USBFS ᵬҹѿҩҺץ ȁѿҩ ѿҩDRD̂ ̃̆ ғ ѿҩῤ ῃ

PHYȂUSBFS ҹῃ Ȃ 

ῤ PHY ῃ ᵞ Һ ȁῃ ץ ΐ HNP SRP OTG Ȃ

USBFS ᶏ USB ҹ48MHzȂ 48MHz USB ׆ ῤ ֟ ̆ ғ

ῒ № RCU Ҭ Ȃ 

҉ Ҋ ῤ ῃ PHY ῤ ̆ ғUSBFS ╠ ̂Һ ȁ

OTG ̃ ꜚ └Ȃѿҩ≠ ῤ ῃ PHY ῖ 24-2. 

Һ Ҋ Ȃ 
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24-2. Һ Ҋ  

VBUS

DM

DP DP

DM

VBUS

5V ᶫ

( Һ

Ҋ )

VDD

U
S

B
 A

/B
 c

o
n

n
e
c
to

r

GPIO

USBFS

GND

 

USBFS ᵬ Һ Ҋ ̂FHM └ᵝ ᵝȁFDM └ᵝ ̃̆ VBUSҹUSB

ӈ 5V Ȃῤ PHYҌ ᶫ5V VBUS ֽ̆ VBUSḤ ҉ΐ

ᾟ ȁ Ȃ ̆ץ ᶫVBUS ̆ Ӈ↕ ѿҩ ᶫ ICȂ

Һ Ҋ̆USBFS USB ӊ VUBS ץ ̆ ԍUSBFS Ҍ

VBUS ̆ Ẋ 5Vᶫ ѿ Ȃ 

USBFS ᵬ Ҋ ̂FHM └ᵝ ȁFDM └ᵝ ᵝ̃ V̆BUS ⌠

ѿҩ GPIOȂUSBFS GPIO VBUS ѿ̆ VBUS ԍ ṿ̆

DPḤ ҉ ҉ ̆ ᴪ֟ ѿҩUSB Ȃ ѿ VBUS

ṿץҊ̆DPḤ ҉ ҉ ᴪ ῏ ׆̆ ֟ ѿҩ Ȃ 

OTG 24- 3. OTG Ҋ Ȃ USBFS ᵬ OTG Ҋ

ŬSBFS_GUSBCS ῤ FHMȁFDM └ᵝ USBFS_GCCFG VBUSIG

ᵝ Ȃ Ҋ̆USBFS Ҋץ ҩ ̔DMȁDPȁVBUS ID̆ ғ

ᶏ ҩ ֓ Ȃ USBFS Ӟ VBUS ᾟ ̆

ץ OTG Ҭ SRP ȂOTG A B ID ‗
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Ȃ HNP Ҭ̆USBFS └҉ Ҋ Ȃ 

24-3. OTGҊ  

VBUS

DM

DP

ID

DP

ID

DM

VBUS

   5V ᶫ

VDD

U
S

B
 M

ic
ro/M

in
i co

n
n
e
c
to

r

GPIO

USBFS

GND

 

24.5.2. USBҺ ⱳ  

USBҺ  

Һ ץ USBFS_HPCS └USB Ȃ ∆ ӊ ̆USB Ḡ

Ȃ ᴆ ᵝPP └ᵝ ῤ̆ USB PHY ҉ ̆ ғUSB ҹ Ȃ

⌠ ŬSB ҹ Ȃ USB ҉֟ ѿҩ ᵝ ŬSB ҹᶏ

Ȃ 

24-4. Һ  

Power-off

Dis-connected Connected

Enabled

ᵝPPβ

 PP β  VBUS 

OTGҺ Ҋ

Ԋᴆ

Ԋᴆ

ᵝ

PPβ

Ԋᴆ

PEβ

 PPβ

 

ȁ ᵝ ≢ 

ᵬҹUSBҺ ̆ ⌠ѿҩ Ԋᴆ ŬSBFSᴪҹ ѿҩ ̕ ̆

⌠ѿҩ Ԋᴆ ̆ ᴪ ѿҩ Ȃ 
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PRST └ᵝ ԍ USB ᵝ ↓Ȃ ץ ᵝ └ᵝץ ꜚѿҩUSB ᵝ ↓̆

└ᵝץ USB ᵝ ↓Ȃֽ ᶏ ̆ └ᵝ Ȃ 

USBFS ᵝ ̆ ғ ᴪ USBFS_HPCS

PSᵝ ҬȂUSBFSץDM DP ̆ USB ̆ῃ

҉ DPḤ ̆ ᵞ ҉ DMḤ Ȃ 

ᵝ 

USBFS ᵝ ̆ USBFS ᶏ ̆ USBFS_HPCS PSP

└ᵝΏ1 ŬSBFSᴪ ῀⌠ Ȃ Ҋ ŬSBFSẢ USB ҉ SOF̆

ғ ᴪ USB 3ms ῀ Ȃ ᵝUSBFS_HPCS

Ҭ PREM └ᵝץ ꜚѿҩ ׆̆↓ ̆ └ᵝ ̆↕ ץ

Ả ↓Ȃ Һ Ҋ ⌠ѿҩ Ḥ ̆ ᴪ ᵝUSBFS_GINTF

WKUPIF ᵝ̆ ғ USBFS Ҭ Ȃ 

SOF֟  

Һ Ҋ̆USBFS USB SOFפ Ȃ USB 2.0 ̆ῃ Ҋ̆

֟ ѿ SOFפ ̂ Һ └ HUBԊⱵ ֟ ̃Ȃ 

USBFS ῀⌠ᶏ ̆ ᴪ USB2.0 ӈ SOFפ Ȃ ̆

ץ ΏUSBFS_HFT Ҭ FRIᵝ ѿ ȂFRIᵝ ӈԅ ѿ Ҭ

USB ҩ ̆ ғ ԍUSBFS ᶏ USB ṿȂFRTᵝ

╠ ▼ᵩ ҩ ̆ ғ ̆ ṿ Ả Ȃ 

USBFS ҩSOFפ Ҭ֟ ѿҩ ‖Ḥ ̆ ғ ῒ ₮ ѿҩ Ȃ ‖Ḥ

ҹ12ҩHCLK Ȃ ᶏ ⱳ ̆ ᵝUSBFS_GCCFG

SOFOEN └ᵝ̆ ғ ҹGPIOⱳ Ȃ 

USB ԊⱵ 

USBFS Һ Ҋ 8ҩ Ȃ ҩ ҍѿҩUSB ḤȂ ᴰ

ȁ ȁ ῒזḤ Ҭ ̆ɒ USBFS_HCHxCTL

USBFS_HCHxLEN Ȃ 

USBFS ᴰ ̔ └ȁ ȁҬ ȂUSB 2.0 ֓ᴰ ⅞

№ҹң ̔ ᴰ ̂ └ ̃ ᴰ ̂Ҭ ̃Ȃ ԍ ̆ҹԅ

ԊⱵ ŬSBFS ң ↓̔ ↓ ↓Ȃ ҉

↓Ҭ ף ѿҩUSBԊⱵ ѿҩ ᵬ Ȃ 

USB ҉ ꜚѿҩOUTԊⱵ̆ AHB FIFOҬ

Ώ῀ ȂUSBFS ᴆᴪ Ώ ̆ ꜚ֟ ѿҩԊⱵ ῀ ↓Ȃ 

↓Ҭ ԊⱵ └ ȂUSBFS ᾢ

↓̆ ↓Ȃ 

ŬSBFS ᾢ ↓̆ ⌠ ↓ҹ ╠ ↓

Ҍ ̆ ↓Ȃ Ạ Ḡ ԅѿ Ҭ ᴰ Ȃ USBFS׆

↓Ҭ ₮ѿҩ Ȃ ₮ ̆ ‰

Ҋҩ Ȃ 
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╠ ѿҩԊⱵ ғUSB ҩ ŬSBFSᴪᶏ SIE USB

҉֟ ԊⱵȂ 

╠ ῤ̆ ╠ Ҍ ̆ ╠ ҹ ŬSBFSẢ

↓̆ ꜚ Ȃ ╠ ҹ ŬSBFSᴪẢ

ᴋᵥ ↓̆ ⌠ ╠ Ȃ 

24.5.3. USB ⱳ  

USB  

Ҋ ŬSBFS ∆ Ḡ Ȃ≠ VBUS ҉ 5V USBҺ ̆

USBFS ῀ᶫ ȂUSBFS ᾢ DPḤ ҉ ҉ ̆ӊ Һ ᴪ ⌠ѿҩ

ԊᴆȂ 

̔ҹԅ ṿ̆VBUS ⌠PA9Ȃ 

ᵝ ≢ 

USBҺ ⌠ ӊ ̆ ᴪ ꜚѿҩUSB ᵝ ↓̆ ғ Ҋ̆ ⌠

USB ᵝԊᴆ ̆USBFSᴪҹ ᴆ ѿҩ ᵝҬ Ȃ 

ᵝ ↓ ̆USBFS ᴪ USBFS_GINTF Ҭ ENUMFҬ ̆ ғ≠

USBFS_DSTAT ῤ ES ᵝ ╠ ҽ ̆ ᵝ ҹ0b ó11ô̂ῃ ̃Ȃ 

USB 2.0 ̆USBFS ҊҌ ᵞ Ȃ 

 

USB Ḡ IDLE ғ 3 ̆USB ᴪ ῀ Ȃ USB

̆ ᴆ ῏ № ץ ȂUSBҺ ץ USB ҉֟

Ḥ ̆ ȂUSBFS ⌠ Ḥ ̆ ᵝUSBFS_GINTF

WKUPIF ᵝ ғ USBFS Ҭ Ȃ 

̆USBFSӞ USB Ȃ ᴆ ץ ᵝUSBFS_DCTL

RWKUP └ᵝ ѿҩ Ḥ ̆ ғ USBҺ ̆Һ ᴪ USB

҉ ꜚ ѿҩ Ḥ Ȃ 

ᴆ  

USBFS ᴆ Ȃ ῀⌠ᶫ ̆USBFSᴪ DPḤ ҉ ̆ ғ

Һ ᴪ ⌠ Ȃ ̆ ᴆ ץ ᵝUSBFS_DCTL ҬSD └ᵝ

└ Ȃ SD └ᵝ ᵝ ̆USBFS ᴪ ῏ ҉ Ȃ ̆USBҺ ᴪ USB

҉ ⌠ Ȃ 

SOF  

USBFS USB ҉ ⌠ѿҩSOFפ ̆ ѿҩSOFҬ ̆ ғ ≠

USB Ȃ ╠ ᴪ USBFS_DSTAT FNRSOFᵝ ҬȂ

USB ⌠EOF1 EOF2 ̂ ̆ USB 2.0 Ҭ ̃̆USBFSᴪ

USBFS_GINTF Ҭ EOPFIFҬ Ȃ ᴆ ᶏ ֓ ᵝ ץ ╠
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ᵝ Ḥ Ȃ 

24.5.4. OTGⱳ  

USBFS OTG 1.3Ҭ OTGⱳ ̆OTGⱳ SRP HNPȂ 

A B  

‰A A ῀ ̆ΐ OTG ⱬ USB ҹA ȂA VBUS

ᶫ ̆ ғ ᴪ ҹҺ Ȃ ‰Bȁ Bȁ ᵰB ῀ ѿ

ҹ ‰A Ҍ № ΐ̆ OTG ⱬ USB ҹB ȂB ᴪ

ҹ ȂUSBFSᶏ ID ‗ A B Ȃ ID

USBFS_GOTGCS IDPS ᵝȂҹԅԅ A B ӊ ᴰ ̆

OTG1.3 Ȃ 

HNP 

Һ ̂HNP ᾛ̃ Һ ⱳ ңҩ OTG ӊ ̆ ғ Ҍ ҹ

ԅ ӊ Ḥ └ ℗ Ȃῖ ̆HNP B ҉

ꜚ̆HNP ҉ AB Ȃ 

ѿ OTG ΐ ѿҩ AB ̆ OTG ῀ ‗ ҹҺ

̂ A ῀ҹҺ ̆ B ῀ҹ ̃Ȃ ᶏ Һ ̂HNP̃̆ѿҩ

ҹ OTG ץ ҹҺ ȂҺ ℗ Ҋ Ҭ Ȃ ᶏ

Ҍ ҹԅ ℗ Ȃ 

USBFS ᵬ OTG AҺ ̆ ғῒ Һ ̆ ץ ᾢ ᵝUSBFS_HPCS

PSP └ᵝ ᶏUSB ῀ ̆ B 3ms ῀ Ȃ B

ҹҺ ̆ ᴆ ᵝUSBFS_GOTGCS HNPREQ └ᵝ̆ USBFSᴪ

҉ HNP ̆ H̆NP ᴪ USBFS_GOTGCS HNPS

ᵝȂ ̆ ᴆ USBFS_GINTF׆ COPM ᵝ ╠ ̂Һ Ȃ̃ 

SRP 

ᴪ ̂SRP ᾛ̃ B A VBUS ꜚѿҩᴪ Ȃ ᾛ A ̂

ᶫ ̃ ꜚ ῏ VBUSץ ̆ ҹB ꜚ ꜚ ᶫԅ

ѿ Ȃ OTG Ҭ ̆OTG ₃ҩ ṿ VBUS ̆ ғ

USBFS_GOTGCS ASV BSV ᵝҬȂ 

USBFS ᵬ B OTG ̆ ᴆ ץ ᵝUSBFS_GOTGCS SRPREQ

└ᵝ ꜚѿҩSRP ̆ ғ SRP ⱳ̆USBFSᴪ USBFS_GOTGCS

Ҭ֟ ѿҩ ⱳ ᵝSRPSȂ 

USBFS ᵬ OTG A ғ׆B ⌠ѿҩSRP ̆USBFS ᴪ ᵝ

USBFS_GINTF Ҭ SESIF ᵝȂ ᴆ ᵝ ̆ ‰ ҹVBUS

5Vᶫ Ȃ 
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24.5.5. FIFO 

USBFSҬ 1.25K FIFOỮ ̆ FIFO USBFSῤ SRAM Ȃ 

Һ  

Һ Ҋ̆ FIFO №ҹ҈ҩ №̆№≢ ̔ ԍ Rx FIFOȁ ԍ

Tx FIFOԍ Tx FIFOȂ IN

῍֣Rx FIFO Ȃ OUT ῍֣ Tx FIFO

̆ OUT ῍֣ Tx FIFO Ȃ

USBFS_GRFLENȁUSBFS_HNPTFLEN USBFS_HPTFLEN̆ ᴆ ץ ҉ץ FIFO

Ẓ Ȃ 24-5Ȣ Һ &)&/ SRAMҬ FIFO ̆

Ҭ ṿ 32ᵝҹ ᵝΏ Ȃ 

24-5. Һ FIFO  

Rx FIFO

Rx FIFO

Non-Periodic Tx FIFO

Periodic Tx FIFO

HNPTXRSAR[15:0]

HNPTXFD

HPTXFD

HPTXRSAR[15:0]

RXFD

Start:   0x00

End:  0x13F
 

USBFSҹ ᶫԅҒ Ώ FIFOȂ 24- 6. Һ FIFO

FIFO Ữ ̆ Ҭ ṿ ץ ҹ ᵝ Ȃ

῍֣ FIFOץ ῍֣ FIFŎҩ

ױ FIFO Ȃ USBFS ̆ ╠ ῀

̆ USBFS_GRXTATR/USBFS_GRSTATP׆ Rx FIFOȂ 

24-6. Һ FIFO  

CH0 FIFO Write/Read

CH1 FIFO  Write/Read

1000h-1FFFh

CH7 FIFO  Write/Read

.
.
.

2000h-2FFFh

8000h-8FFFh
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Ҋ̆ FIFO№ҹ ҩ №̆ῒҬ 1ҩ Rx FIFO 4ҩ Tx FIFŎ ҩ Tx 

FIFO ѿҩ IN ̆ OUT ῍֣ Rx FIFO Ȃ

USBFS_GRFLEN USBFS_DIEPxTFLEN ̂x=0é3̃̆ FIFO

Ẓ Ȃ 24-7. &)&/ SRAMҬ FIFO ̆ Ҭ ṿ

ץ 32ᵝΏ Ȃ 

24-7. FIFO  

.

.

.

Rx FIFO

Tx FIFO0

Tx FIFO1

IEPTX0RSAR[15:0]

IEPTX0FD

IEPTX1FD

IEPTX1RSAR[15:0]

RXFD

Start:   0x00

End:  0x13F

Tx FIFO3 IEPTX3FD

IEPTX3RSAR[15:0]

 

USBFSҹ ᶫԅҒ Ώ FIFOȂ 24- 8. FIFO

FIFO Ữ ̆ Ҭ ṿ ץ ҹ ᵝ Ȃ

ҩ ױ FIFO Ȃ

USBFS_GRXTATR/USBFS_GRSTATP Rx FIFOɼ 

24-8. FIFO  

IEP0 FIFO Write

IEP1 FIFO  Write

1000h-1FFFh

IEP3 FIFO  Write

.
.
.

2000h-2FFFh

4000h-4FFFh
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24.5.6. ᵬ Ύ 

№ USBFS ᵬ ΎȂ 

Һ  

ῃ ∆ ̔ 

1ȁ ̆ Tx FIFOṿ ̆ USBFS_GAHBCS̆ ̆GINTEN

ᵝ Ḡ ̕ 

2ȁ ̆ ᵬ ̂Һ ȁ OTG̃ȁ ֓OTG USB ̆

USBFS_GUSBCS̕ 

3ȁ ̆ USBFS_GCCFG̕ 

4ȁ ̆ USBFS_GRFLENȁUSBFS_HNPTFLEN_DIEP0TFLENȁ

USBFS_HPTFLEN̆ FIFO̕ 

5ȁ USBFS_GINTENᶏ Һ Ҭ ̆ ᵝUSBFS_GAHBCS

GINTENᵝᶏ ῃ Ҭ ̕ 

6ȁ USBFS_HPCS̆ ᵝPPβ ̕ 

7ȁ ̆ ̆ USBFS_HPCSPCDβ̆ ᵝPRSTβ̆

ѿ ᵝ̆ 10 ̆ PRSTβ̕  

8ȁ USBFS_HPCS PEDCҬ ̆ PEβ ץ ⱳ ᶏ ̆

PSβ ץ ̆ӊ ̆ ᴆ SOF ̆ USBFS_HFT

Ȃ 

∆ ᶏ ̔ 

1ȁ ᴰ ȁ ȁ Ḥ ̆ USBFS_HCHxCTL̆ ̆

Ḡ ᵝCENCDISḠ ̕ 

2ȁ USBFS_HCHxINTEN̆ Ҭ ᶏ ᵝ̕ 

3ȁ USBFS_HCHxLEN̆PCNT ѿ ᴰ Ҭ ̆TLEN ѿ ᴰ Ҭ

̕ 

4ȁ ԍOUT ̆ PCNTҹ1̆ ԍTLENȂ PCNTԍ1̆ ╠PCNT-1ҩ

ҹ ῒ̆ USBFS_HCHxCTLᵝMPL ӈȂ ѿ

PCNTȁTLENMPL ⌠Ȃ ₮ѿҩ ̆

TLENҹ0̆ PCNTβ1̕  

5ȁ ԍIN ̆ ҹ INԊⱵ ӊ╠̆ Ҍ ̆ TLEN

ҹRx FIFO ṿ̕ 

6ȁ ᵝ USBFS_HCHxCTLҬ CENβץᶏ Ȃ 

̔ 

ץ ᵝCEN CDIS Ȃ ᵬ ̆USBFS ↓Ҭ֟

ѿҩ Ȃ ҩ ⌠ ↓ ̆USBFS Ȃ 

ԍOUT ̆ Ȃ ̆ᴪ֟ CH ̆USBFS CEN

CDISᵝȂ 

ԍIN ̆USBFS ῀Rx FIFŎ ̆ Rx FIFO
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Ԋᴆ̔ ₮ ̆ ᴪ֟ CH ̆USBFS CEN CDISᵝȂ 

INᴰ ᵬ ̔ 

1ȁ ∆ USBFSῃ ̕ 

2ȁ ∆ ̕ 

3ȁ ᶏ ̕ 

4ȁ ᴆᶏ IN ̆USBFS ↓Ҭ ѿҩRx ̕ 

5ȁ Rx ⌠ ↓ ŬSBFS Ȃ ԍ

ԊⱵ ̆ ̆USBFS USB ҉ INԊⱵ̕ 

6ȁ INԊⱵ ̂ ⌠ACK ̃̆USBFS ⌠ ῀Rx FIFŎACK

ᵝ ̆ ↕̆ ̂NAK̃ᴪ ԊⱵ ̕ 

7ȁ 5 INԊⱵ ̆ 2 PCNT ṿ 1 ̆ ᴪ 3̆

▼Ҋ Ȃ 5Ҭ INԊⱵ ⱳ ̆ ᴪ 3 Ῥ

̕ 

8ȁ ᴰ Ҭ ԊⱵ ⱳ ŬSBFS TF ῀Rx FIFO

̆ ̆ ᴆ ̆Ῥ TF ȂUSBFS

TF ᴰ ⱳ ̕ 

9ȁ ̆ ԍ ̆ ҹῒזᴰ Ạ‰ Ȃ 

OUTᴰ ᵬ ̔ 

1ȁ ∆ USBFSῃ ̕ 

2ȁ ∆ ᶏ ̕ 

3ȁ Ώ῀ Tx FIFÔ Tx FIFO Tx FIFÕȂ

Ώ῀FIFO ̆USBFS ↓Ҭ֟ ѿҩTx ̆ ғ USBFS_ 

HCHxTLENҬ TLENṿ⁞ ̆⁞ ṿ ԍ Ώ ̕ 

4ȁ ⌠ ↓ ŬSBFS Ȃ Ԋ

Ⱶ ̆USBFS USB ҉ OUTԊⱵ̕ 

5ȁ OUTԊⱵ ̆ USBFS_HCHnTLENᵝPCNT⁞1Ȃ

ԊⱵ ̂ ⌠ACK ̃̆ ACK ᵝ ̆ ↕̆ ̂NAK̃ᴪ ԊⱵ

̕ 

6ȁ 5 OUTԊⱵ ғ 2 PCNT ṿ 1 ̆ ᴪ 3̆

▼Ҋ Ȃ 5Ҭ OUTԊⱵ ⱳ ̆ ᴪ 3

Ῥ ̕ 

7ȁ ᴰ Ҭ ԊⱵ ⱳ ̆USBFS TF ᴰ ⱳ ̕ 

8ȁ ̆ ԍ ̆ ҹῒזᴰ Ạ‰ Ȃ 

 

ῃ ∆ ̔ 

1ȁ ̆ Tx FIFOṿ ̆ USBFS_GAHBCS̆ ̆GINTEN

ᵝ Ḡ ̕ 

2ȁ ̆ ᵬ ̂Һ ȁ OTG̃ȁ ֓OTG ȁUSB ̆

USBFS_GUSBCS̕ 

3ȁ ̆ USBFS_GCCFG̕ 

4ȁ ̆ USBFS_GRFLENȁUSBFS_HNPTFLEN_DIEP0TFLENȁ
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USBFS_HPTFLEN̆ FIFO̕ 

5ȁ USBFS_GINTENᶏ ȁ ȁSOFȁ ҽ USBᵝҬ ̆

ᵝUSBFS_GAHBCSGINTENᵝᶏ ῃ Ҭ ̕ 

6ȁ ̆ ̆ USBFS_DCFG̕ 

7ȁ ҉Һ ҉ ̆Һ USB ҉ ᵝ̆ USBFS_GINTF

RSTҬ ̕ 

8ȁ USBFS_GINTFENUMFҬ Ȃ 

∆ ᶏ ̔ 

1ȁ ᴰ ȁ Ḥ ̆ USBFS_DIEPnCTL 

USBFS_DOEPxCTL̕ 

2ȁ USBFS_DIEPINTENUSBFS_DOEPINTEN̆ ᵝ Ҭ ᶏ ᵝ̕ 

3ȁ USBFS_DIEPxLENUSBFS_DOEPxLENP̆CNT ѿ ᴰ Ҭ ̆

TLEN ѿ ᴰ Ҭ ̕ 

4ȁ ԍIN ̆ PCNTԍ 1̆ ԍTLENȂ PCNTԍ 1̆ ╠

PCNT-1ҩ ҹ ῒ̆ USBFS_DIEPxCTLᵝMPL

ӈȂ ѿ PCNTȁTLENMPL ⌠Ȃ ₮ѿ

ҩ ̆ TLENҹ 0̆ PCNTβ 1̕  

5ȁ ԍ OUT ̆ ҹ INԊⱵ ӊ╠̆ Ҍ ̆

TLEN ҹRx FIFO ṿ̕ 

6ȁ ᵝUSBFS_DIEPxCTLUSBFS_DOEPxCTLEPENβᶏ Ȃ 

 

USBFS_DIEPnCTL USBFS_DOEPnCTL EPENᵝ ̆ ץ ᴋᵥ

Ṝ  

INᴰ ᵬ ̔ 

1ȁ ∆ USBFSῃ ̕ 

2ȁ ∆ ᶏ IN ̕ 

3ȁ Ώ῀ Tx FIFŎ Ώ῀FIFŎUSBFS⁞ USBFS_DIEPxLEN

TLEN ṿ̆ῒ⁞ ṿ ԍ Ώ ̕ 

4ȁ INפ ̆USBFS ̆ USB ҉ ԊⱵ ̆USBFS_DIEPxLEN

PCNTṿ⁞1Ȃ ԊⱵ ⱳ ̂ ⌠ACK ̃̆ ACK ̆ ̆

ῒז ԊⱵ ̕ 

5ȁ ѿ ᴰ ⱳ ̆USBFS ѿҩTF ᵝץ ᴰ ⱳ ̆

IN Ȃ 

OUTᴰ ᵬ ̂DMA ̃̔ 

1ȁ ∆ USBFSῃ ̕ 

2ȁ ∆ ᶏ ̕ 

3ȁ OUTפ ŬSBFS ԍRx FIFO NAK Ȃ

ԊⱵ ⱳ ̂USBFS Ḡ ⌠Rx FIFŎ ACK ̃̆

USBFS_DOEPxLEN PCNTṿ⁞1Ȃ ԊⱵ ⱳ ̂ ⌠ACK ̃̆ ACK

̆ ̆ῒז ԊⱵ ̕ 

4ȁ ѿ ᴰ ⱳ ŬSBFS TF ῀Rx FIFO
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̆ ̆ ᴆ ̆Ῥ TF ȂUSBFS TF

ᴰ ⱳ ȂUSBFS ѿҩTF ᵝץ ᴰ ⱳ ̆ OUT

Ȃ 

24.6. Ҭ  

OTG ң Ҭ ̔ῃ Ҭ ȁ Ҭ Ȃ 

ῃ Ҭ ᴆ Һ Ҭ ̆ῃ Ҭ ᵝ USBFS_GINTF ̆

↓ҽ 24-2Ȣ 53"&3 ῃ Ҭ ҬȂ 

24-2. USBFS ῃ Ҭ  

Ҭ    

SESIF ᴪ Ҭ  Һ  

DISCIF Ҭ  Һ  

IDPSC ID  Һ  

PTXFEIF Tx FIFOҬ  Һ  

HCIF Һ Ҭ  Һ  

HPIF Һ Ҭ  Һ  

ISOONCIF/PXNCIF 
ᴰ Ҭ  / 

OUTD Ҭ  
Һ  

ISOINCIF IND Ҭ   

OEPIF OUT Ҭ   

IEPIF IN Ҭ   

EOPFIF Ҭ   

ISOOPDIF OUTҡ Ҭ   

ENUMF ҽ   

RST USB ᵝ  

SP USB   

ESP   

GONAK ῃ OUT NAK  

GNPINAK ῃ IN NAK  

NPTXFEIF Tx FIFOҬ  Һ  

RXFNEIF Rx FIFOҬ  Һ  

SOF  Һ  

OTGIF OTG Ҭ  Һ  

MFIF Ҭ  Һ  

Ҭ ץ USBFSԍ ̆ ᶏ USBFS Ả Ȃ

USBFS_GINTFᵝWKUPIF Ȃ 
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24.7. USBFS  

¦{.C{ῃ ̔лȄрфлл лллл 

¦{.C{ῃ ̔лȄпфлл лллл 

24.7.1. ῃ └ҍ  

ῃ OTG └  (USBFS_GOTGCS) 

Ẓ ̔0x0000 

ᵝṿ̔0x0000 0800 

̂32ᵝ̃  

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

Ḡ

 

B
S

V
 

A
S

V
 

D
I 

C
ID

P
S

 

 r r r r 

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

Ḡ

 

D
H

N
P

E
N

 

H
H

N
P

E
N

 

H
N

P
R

E
Q

 

H
N
P
S 

Ḡ

 

S
R
P
R
E
Q

 

S
R
P
S 

 rw rw rw r  rw r 

 

ᵝ/ᵝ    

31:20 Ḡ  Ḡ ᵝṿ 

19 BSV Bᴪ ̂ OTG Ҭ ̃ 

0̔OTG B VBUS ᵞԍVBSESSVLD 

1̔OTG B VBUS ҌᵞԍVBSESSVLD 

ֽ̔ OTB B Ҋ  

18 ASV Aᴪ  

AҺ  

0̔OTG A VBUS ᵞԍVASESSVLD 

1̔OTG A VBUS ҌᵞԍVASESSVLD 

ᴪ ̆A Һ Ȃ 

ֽ̔ OTG A Ҋ  

17 DI ꜚ  

⌠ ꜚ Ȃ 

0̔ USB ҉ ῀ ̆ ꜚ  

1̔ HNP Ҭᶏ ѿҩ ̆ ꜚ  
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ֽ̔ Һ Ҋ  

16 CIDPS ID  

ID  

0̔USBFS ᵬ A  

1̔USBFS ᵬ B  

̔ Һ Ҋ  

15:12 Ḡ  Ḡ ᵝṿ 

11 DHNPEN HNPᶏ  

ᶏ B HNPⱳ Ȃ └ᵝ ̆ ᵝUSBFS_GOTGCS Ҭ

HNPREQ └ᵝc ̆USBFS Ҍ ꜚHNP Ȃ 

0̔HNPⱳ Ҍᶏ  

1̔HNPⱳ ᶏ  

ֽ̔ Ҋ  

10 HHNPEN Һ HNPᶏ  

ᶏ A HNPⱳ Ȃ └ᵝ ̆USBFSҌ B HNP Ȃ 

0̔HNPⱳ Ҍᶏ  

1̔HNPⱳ ᶏ  

ֽ̔ Һ Ҋ  

9 HNPREQ HNP  

ᴆ ᵝ └ᵝ USB ҉ ꜚѿҩHNPȂ USBFS_GOTGINTF

ҬHNPEND └ᵝ ᵝ ̆ ᴆ ץ └ᵝΏ0

USBFS_GOTGINTF Ҭ HNPEND └ᵝ └ᵝȂ 

0̔Ҍ HNP  

1̔ HNP  

ֽ̔ Ҋ  

8 HNPS HNP ⱳ ᵝ 

HNP ⱳ ̆ ᵝ ῤ ᵝȂ HNPREQ ᵝ ̆ └ᵝ Ȃ 

0̔HNP  

1̔HNP ⱳ 

ֽ̔ Ҋ  

7:2 Ḡ  Ḡ ᵝṿ 

1 SRPREQ SRP  

ᴆ ᵝ └ᵝ USB ҉ ꜚѿҩSRPᴪ Ȃ

USBFS_GOTGINTF Ҭ SRPEND └ᵝ ᵝ ̆ ᴆ ץ └ᵝ

Ώ0 USBFS_GOTGINTF Ҭ SRPEND └ᵝ └ᵝȂ 

0̔ ᴪ  

1̔ᴪ  

ֽ̔ Ҋ  

0 SRPS SRPᴪ ⱳ 

SRPᴪ ⱳ ̆ ᵝ ῤ ᵝȂ SRPREQ └ᵝ ᵝ ̆
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ᵝ Ȃ 

0̔SRPᴪ  

1̔SRPᴪ ⱳ 

ֽ̔ Ҋ  

ῃ OTGҬ  (USBFS_GOTGINTF) 

Ẓ ̔0x0004 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

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

Ḡ

 

D
F

 

A
D

T
O

 

H
N

P
D

E
T

 

Ḡ

 

  rc_w1 rc_w1 rc_w1  

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

Ḡ

 

H
NP
E
N
D 

S
R

P
E

N
D

 

Ḡ

 

S
E

S
E

N
D

 

Ḡ

 

 rc_w1 rc_w1  rc_w1  

 

ᵝ/ᵝ    

31:20 Ḡ  Ḡ ᵝṿ 

19 DF ꜚ  

ꜚ ̆USBFS ᵝ └ᵝ 

ֽ̔ Һ Ҋ  

18 ADTO A  

A B ̆USBFS ᵝ └ᵝ 

̔ Һ Ҋ̆  

17 HNPDET ⌠Һ  

A ⌠ѿҩHNP ̆USBFS ᵝ ᵝ 

̔ Һ Ҋ̆  

16:10 Ḡ  Ḡ ᵝṿ 

9 HNPEND HNP  

ѿҩHNP ̆ῤ ᵝ ᵝȂ ᴆ USBFS_GOTGCS Ҭ

HNPS ᵝ̆ץ HNP Ȃ 

̔ Һ Ҋ̆ Ȃ 

8 SRPEND SRPEND 
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ѿҩSRP ̆ῤ ᵝ ᵝȂ ᴆ USBFS_GOTGCS Ҭ

SRPS ᵝ̆ץ SRP Ȃ 

̔ Һ Ҋ̆ Ȃ 

7:3 Ḡ  Ḡ ᵝṿ 

2 SESEND ᴪ  

VBUS ᵞԍVb_ses_vld ̆ῤ ᵝ ᵝȂ 

1:0 Ḡ  Ḡ ᵝṿ 

ῃ AHB └  (USBFS_GAHBCS) 

Ẓ ̔0x0008 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

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

Ḡ

 

 

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

Ḡ

 

P
T

X
F

T
H

 

T
X

F
T

H
 

Ḡ

 

G
IN

T
E

N
 

 rw rw  rw 

 

ᵝ/ᵝ    

31:9 Ḡ  Ḡ ᵝṿ 

8 PTXFTH Tx FIFO ṿ 

0̔ FIFO ̆ PTXFEIF ᵝ 

1̔ FIFOῃ ̆ PTXFEIF ᵝ 

̔ Һ Ҋ  

7 TXFTH Tx FIFO ṿ 

̔ 

0̔ IN FIFO ̆ TXFEIF ᵝ 

1̔ IN FIFOῃ ̆ TXFEIF ᵝ 

Һ ̔ 

0̔ FIFO ̆ NPTXFEIF ᵝ 

1̔ FIFOῃ ̆ NPTXFEIF ᵝ 

6:1 Ḡ  Ḡ ᵝṿ 
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0 GINTEN ῃ Ҭ ᶏ  

0̔ῃ Ҭ Ҍᶏ  

1̔ῃ Ҭ ᶏ  

̔ Һ Ҋ̆  

ῃ USB └  (USBFS_GUSBCS) 

Ẓ ̔0x000C 

ᵝṿ̔0x0000 0A80 

̂32ᵝ̃  

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

Ḡ

 

F
D

M
 

F
H

M
 

Ḡ

 

 rw rw  

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

Ḡ

 

U
T

T
[3

:0
] 

H
N

P
C

E
N

 

S
R

P
C

E
N

 

Ḡ

 

T
O

C
[2

:0
] 

 rw r/rw r/rw  rw 

 

ᵝ/ᵝ    

31 Ḡ  Ḡ ᵝṿ 

30 FDM └  

ᵝ └ᵝ̆ └USBῤ ҹ ̆ ғ USBFS ID ῀

 

0̔  

1̔  

└ᵝ ̆ 25ms̆ ֟ ᵬ Ȃ 

̔ Һ Ҋ̆ Ȃ 

29 FHM └Һ  

ᵝ └ᵝ̆ └USBῤ ҹҺ ̆ ғ USBFS ID ῀

 

0̔  

1̔Һ  

└ᵝ ̆ 25ms̆ ֟ ᵬ Ȃ 

̔ Һ Ҋ̆  

28:14 Ḡ  Ḡ ᵝṿ 

13:10 UTT[3:0] USB  
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ץ  

ֽ̔ Ҋ  

9 HNPCEN HNP ⱬᶏ  

└HNP ⱬ ᶏ  

0̔HNP ⱬ  

1̔HNP ⱬᶏ  

̔ Һ Ҋ̆  

8 SRPCEN SRP ⱬᶏ  

└SRP ⱬ ᶏ  

0̔SRP ⱬ  

1̔SRP ⱬᶏ  

̔ Һ Ҋ̆  

7:3 Ḡ  Ḡ ᵝṿ 

2:0 TOC[2:0] ‰ 

ѿҩ ̆USBFS ᶏ USB2.0 Ҭ ṿȂ ᶏץ

TOC[2:0] ⱴ ṿ̂ץPHY ҹ ᵝ̃ȂPHY ҹ48MHzȂ 

ῃ ᵝ └  (USBFS_GRSTCTL) 

Ẓ ̔0x0010 

ᵝṿ̔0x8000 0000 

ᵝῤ Ҍ ᴆ Ȃ 

̂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

 

T
X

F
N

U
M

[4
:0

] 

T
X

F
F

 

R
X

F
F

 

Ḡ

 

H
F

C
R

S
T

 

H
C

S
R

S
T

 

C
S

R
S

T
 

 rw rs rs  rs rs rs 

 

ᵝ/ᵝ    

31:11 Ḡ  Ḡ ᵝṿ 

10:6 TXFNUM[4:0] Tx FIFO  

ҬTXFF └ᵝ ᵝ ̆ ᵝ‗ ҩTx FIFOᴪ ‖┘ 
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Һ ̔ 

00000ֽ̔ Tx FIFO ‖┘ 

00001ֽ̔ Tx FIFO ‖┘ 

1xxxx̔ Tx FIFO ‖┘ 

ῒ̔ז ‖┘ 

̔ 

00000ֽ̔Tx FIFO0 ‖┘ 

00001ֽ̔Tx FIFO1 ‖┘ 

é 

00011ֽ̔Tx FIFO3 ‖┘ 

1XXXX̔ Tx FIFO ‖┘ 

ῒ̔ז ‖┘ 

5 TXFF Tx FIFO‖┘ └ᵝ 

ᵝ └ᵝ ‖┘Tx FIFO ̆ ғTXFNUM[4:0]‗ ‖┘ FIFO

Ȃ ‖┘ ̆ ᴆ ꜚ └ᵝȂ ᵝ └ᵝ ̆

└ᵝ ̆ ғ̆ ӊ╠USBFSҌ ῒז ᵬȂ 

̔ Һ Ҋ̆  

4 RXFF Rx FIFO‖┘ └ᵝ 

ᵝ └ᵝ ‖┘Rx FIFO Ȃ ‖┘ ̆ ᴆ ꜚ └

ᵝȂ ᵝ └ᵝ ̆ └ᵝ ̆ ғ̆ ӊ╠USBFSҌ

ῒז ᵬȂ 

̔ Һ Ҋ̆  

3 Ḡ  Ḡ ᵝṿ 

2 HFCRST Һ ᵝ 

ᵝ └ᵝ ᵝUSBFSῤ Ȃ └ᵝ ᵝ ̆ Ҋ SOF

ҹ0Ȃ ᵝ ᵬ ̆ ᴆ ꜚ └ᵝȂ ᵝ └ᵝ

̆ └ᵝ ̆ ғ̆ ӊ╠USBFSҌ ῒז ᵬȂ 

ֽ̔ Һ Ҋ  

1 HCSRST HCLK ᴆ ᵝ 

ᵝ └ᵝ ᵝABH  

ᵝ ᵬ ̆ ᴆ ꜚ └ᵝȂ ᵝ └ᵝ ̆

└ᵝ ̆ ғ̆ ӊ╠USBFSҌ ῒז ᵬȂ 

̔ Һ Ҋ̆  

0 CSRST USBῤ ᴆ ᵝ 

ᵝAHB USB ץ̆ Ȃ 

ῃ Ҭ  (USBFS_GINTF) 

Ẓ ̔0x0014 

ᵝṿ̔0x0400 0021 

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

W
K
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P

IF
 

S
E

S
IF

 

D
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C
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P
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C

 

Ḡ
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P
T

X
F

E
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H
C

IF
 

H
P
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Ḡ

 

P
X

N
C

IF
/ 
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O
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C
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IS
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C

IF
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P
IF

 

IE
P

IF
 

Ḡ

 

rc_w1 rc_w1 rc_w1 rc_w1  r r r  rc_w1 rc_w1 r r  

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

E
O

P
F

IF
 

IS
O

O
P

D
IF

 

E
N
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M

F
 

R
S

T
 

S
P
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S

P
 

Ḡ

 

G
O

N
A

K
 

G
N

P
IN

A
K
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P

T
X

F
E

IF
 

R
X

F
N

E
IF

 

S
O

F
 

O
T

G
IF

 

M
F

IF
 

C
O

P
M

 

rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1  r r r r rc_w1 r rc_w1 r 

 

ᵝ/ᵝ    

31 WKUPIF Ҭ ᵝ 

USB ҉ ⌠ѿҩ Ḥ ̂ Ҋ̃ ѿҩ Ḥ ̂

Һ Ҋ̃̆ ᴆ ᵝ Ҭ ᵝȂ 

̔ Һ Ҋ̆  

30 SESIF ᴪ Ҭ ᵝ 

A Ҋ ⌠ѿҩSRPᴪ B ҊB Vbus ҹ

̆ ᴆ ᵝ Ҭ ᵝ 

̔ Һ Ҋ̆  

29 DISCIF Ҭ ᵝ 

̆ ᵝȂ 

ֽ̔ Һ Ҋ  

28 IDPSC ID Ҭ ᵝ 

ID ̆ῤ ᵝ ᵝ 

̔ Һ Ҋ̆  

27 Ḡ  Ḡ ᵝṿ 

26 PTXFEIF Tx FIFO Ҭ ᵝ 

FIFO ῃ ̆ ᵝȂ ṿ USBFS_GAHBCS

Ҭ Tx FIFO └ᵝ̂PTXFTH̃‗ Ȃ 

ֽ̔ Һ Ҋ  

25 HCIF Һ Ҭ ᵝ 

Һ ҊῒҬѿҩ ѿҩҬ ̆USBFS ᵝ ᵝȂ ᴆ

ᾢ USBFS_HACHINT ץ ̆

USBFS_HCHxINTF ץ ֟ Ҭ ᵝȂ ֟ Ҭ

ᵝ ̆ Ҭ ᵝ ꜚ Ȃ 

ֽ̔ Һ Ҋ  

24 HPIF Һ Ҭ ᵝ 

USBFS Һ Ҋ ⌠ ̆USBῤ ᵝ ᵝȂ ᴆ
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USBFS_HPCSR ץ Ҭ Ȃ ֟ Ҭ ̆

Ҭ ᵝ ꜚ Ȃ 

ֽ̔ Һ Ҋ  

23:22 Ḡ  Ḡ ᵝṿ 

21 PXNCIF 

 

 

ISOONCIF 

ᴰ Ҭ ᵝ 

╠ ῤ̆ ̆ ᴰ ̆USBFS ᵝ ᵝ̂Һ

̃Ȃ 

OUTᴰ Ҭ ᵝ 

̂ USBFS_DCFG EOPFT └ᵝ ӈ̃̆ ׅ

OUT ᴰ ̆USBFS ᵝ ᵝ̂ ̃Ȃ 

20 ISOINCIF INᴰ Ҭ ᵝ 

̂ USBFS_DCFG EOPFT └ᵝ ӈ̃̆ ׅ

IN ᴰ ̆USBFS ᵝ ᵝ̂ ̃Ȃ 

ֽ̔ Ҋ  

19 OEPIF OUT Ҭ ᵝ 

Ҋ̆ῒҬѿҩOUT ѿҩҬ ̆USBFS ᵝ Ҭ

ᵝȂ ᴆ ᾢ USBFS_DAEPINT ץ ̆

USBFS_ DOEPxINTF ץ ֟ Ҭ ᵝȂ ֟ Ҭ

ᵝ ̆ Ҭ ᵝ ꜚ Ȃ 

ֽ̔ Ҋ  

18 IEPIF IN Ҭ ᵝ 

Ҋ̆ῒҬѿҩIN ѿҩҬ ̆USBFS ᵝ ᵝȂ ᴆ

ᾢ USBFS_DAEPINT ץ ̆

USBFS_DIEPxINTF ץ ֟ Ҭ ᵝȂ ֟ Ҭ

ᵝ ̆ Ҭ ᵝ ꜚ Ȃ 

17:16 Ḡ  Ḡ ᵝṿ 

15 EOPFIF Ҭ ᵝ 

ѿ ῤUSB ⌠USBFS_DCFG ҬEOPFT └ᵝ ӈ

ṿ ̆USBFS ᵝ Ҭ ᵝȂ 

ֽ̔ Ҋ  

14 ISOOPDIF OUT ҡ Ҭ ᵝ 

USBFS ⌠ѿҩ OUT ̆ᵖ Rx FIFO OUT

̆USBFS ᵝ ᵝȂ 

ֽ̔ Ҋ  

13 ENUMF ҽ Ҭ ᵝ 

ҽ ̆USBFS ᵝ Ҭ ᵝȂ ᴆ USBFS_DSTAT

ץ ╠ Ȃ 

ֽ̔ Ҋ  

12 RST USB ᵝҬ ᵝ 
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USBFS USB ҉ ⌠ѿҩUSB ᵝḤ ̆USBFS ᵝ Ҭ

ᵝȂ 

ֽ̔ Ҋ  

11 SP USB Ҭ ᵝ 

USBFS ⌠USB 3ms ғ ῀ ̆USBFS ᵝ Ҭ

ᵝȂ 

ֽ̔ Ҋ  

10 ESP Ҭ ᵝ 

USBFS ⌠USB 3ms ̆USBFS ᵝ Ҭ ᵝȂ 

9:8 Ḡ  Ḡ ᵝṿ 

7 GONAK ῃ OUT NAK ᵝ 

ᴆ USBFS_DCTL SGONAK └ᵝΏ1̆ ғUSBFS ᴪ

SGONAKΏ῀ ̆ ᵝGONAK ᵝȂ 

ֽ̔ Ҋ  

6 GNPINAK ῃ IN NAK ᵝ 

ᴆ USBFS_DCTL Ҭ SGINAK └ᵝΏ1̆ ғUSBFS ᴪ

SGINAKΏ῀ ̆ ᵝGNPINAK ᵝ 

ֽ̔ Ҋ  

5 NPTXFEIF Tx FIFO Ҭ ᵝ 

Tx FIFOҹ ῃ ̆ ᵝ Ҭ ᵝȂ ṿ

USBFS_GAHBCS Ҭ Tx FIFO └ᵝ̂TXFTH̃‗ Ȃ 

ֽ̔ Һ Ҋ  

4 RXFNEIF Rx FIFO Ҭ ᵝ 

ѿҩ Rx FIFOҬ ̆USBFS ᵝ ᵝȂ 

̔ Һ Ҋ̆  

3 SOF Ҭ ᵝ 

Һ ̔ 

‰ USB ҉ ѿҩSOF Ḡ Ḥ ̆USBFS ᵝ Ҭ ᵝȂ

ᴆ ץ Ώ1 Ҭ ᵝȂ 

̔ 

USBFS ⌠ѿҩSOFפ ̆USBFS ᵝ ᵝȂ ץ

ץ ╠ Ȃ ᴆ ץ Ώ1 Ҭ ᵝȂ 

̔ Һ Ҋ̆  

2 OTGIF OTGҬ ᵝ 

USBFS_GOTGINTF Ҭ ᵝ֟ ѿҩҬ ̆USBFS ᵝ Ҭ

ᵝȂ ᴆ USBFS_GOTGINTF ץ ֟ Ҭ Ḥ ̆

USBFS_GOTGINTF Ҭ֟ Ҭ ᵝ ̆ Ҭ ᵝӞ

ꜚ Ȃ 

̔ Һ Ҋ̆  
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1 MFIF Ҭ ᵝ 

ᴆ Ҋ ᵬֽҺ Һ Ҋ ᵬֽ

̆USBFS ᵝ Ҭ ᵝȂ ֓ ᵬҌᴪ֟ ᵬ Ȃ 

̔ Һ Ҋ̆  

0 COPM ╠ ᵬ  

0̔  

1̔Һ  

̔ Һ Ҋ̆  

ῃ Ҭ ᶏ  (USBFS_GINTEN) 

Ẓ ̔0x0018 

ᵝṿ̔0x0000 0000 

ҩ ῃ Ҭ ̂USBFS_GINTF̃ѿ ᵬ Ҭ Ȃ Ҭ ᶏ

ᵝ ̆ Ҭ Ҍᴪ֟ Ȃ ̆ ῃ Ҭ ᵝᶭ ᴪ ᵝȂ 

̂32ᵝ̃  
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W
K

U
P

IE
 

S
E

S
IE

 

D
IS

C
IE

 

ID
P

S
C

IE
 

Ḡ
. 

P
T

X
F

E
IE

 

H
C

IE
 

H
P

IE
 

Ḡ

 

P
X

N
C

IE
/ 

IS
O

O
N

C
IE

 

IS
O

IN
C

IE
 

O
E

P
IE

 

IE
P

IE
 

Ḡ

 

rw rw rw rw  rw rw r  rw rw rw rw  

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

E
O

P
F

IE
 

IS
O

O
P

D
IE

 

E
N

U
M

F
IE

 

R
S

T
IE

 

S
P

IE
 

E
S

P
IE

 

Ḡ

 

G
O

N
A

K
IE

 

G
N

P
IN

A
K

IE
 

N
P

T
X

F
E

IE
 

R
X

F
N

E
IE

 

S
O

F
IE

 

O
T

G
IE

 

M
F

IE
 

Ḡ

 

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

 

ᵝ/ᵝ    

31 WKUPIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

̔ Һ Ҋ̆  

30 SESIE ᴪ Ҭ ᶏ  

0̔ ᴪ Ҭ  

1̔ᶏ ᴪ Ҭ  

̔ Һ Ҋ̆  

29 DISCIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  
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ֽ̔ Ҋᶏ  

28 IDPSCIE ID Ҭ ᶏ  

0̔ ID Ҭ  

1̔ᶏ ID Ҭ  

̔ Һ Ҋ̆  

27 Ḡ  Ḡ ᵝṿ 

26 PTXFEIE Tx FIFO Ҭ ᶏ  

0̔ Tx FIFO Ҭ  

1̔ᶏ Tx FIFO Ҭ  

ֽ̔ Һ Ҋ  

25 HCIE Һ Ҭ ᶏ  

0̔ Һ Ҭ  

1̔ᶏ Һ Ҭ  

ֽ̔ Һ Ҋ  

24 HPIE Һ Ҭ ᶏ  

0̔ Һ Ҭ  

1̔ᶏ Һ Ҭ  

ֽ̔ Һ Ҋ  

23:22 Ḡ  Ḡ ᵝṿ 

21 PXNCIE 

 

 

 

ISOONCIE 

ᴰ Ҭ ᶏ  

0̔ ᴰ Ҭ  

1̔ᶏ ᴰ Ҭ  

ֽ̔ Һ Ҋ  

OUTᴰ Ҭ ᶏ  

0̔ OUTᴰ Ҭ  

1̔ᶏ OUTᴰ Ҭ  

ֽ̔ Ҋ  

20 ISOINCIE INᴰ Ҭ ᶏ  

0̔ INᴰ Ҭ  

1̔ᶏ INᴰ Ҭ  

ֽ̔ Ҋ  

19 OEPIE OUT Ҭ ᶏ  

0̔ OUT Ҭ  

1̔ᶏ OUT Ҭ  

ֽ̔ Ҋ  

18 IEPIE IN Ҭ ᶏ  

0̔ IN Ҭ  

1̔ᶏ IN Ҭ  



                                                                    GD32W51x Ύ 

770 
 

ֽ̔ Ҋ  

17:16 Ḡ  Ḡ ᵝṿ 

15 EOPFIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

ֽ̔ Ҋ  

14 ISOOPDIE OUT ҡ Ҭ ᶏ  

0̔ OUT ҡ Ҭ  

1̔ᶏ OUT ҡ Ҭ  

ֽ̔ Ҋ  

13 ENUMFIE ҽ Ҭ ᶏ  

0̔ ҽ Ҭ  

1̔ᶏ ҽ Ҭ  

ֽ̔ Ҋ  

12 RSTIE USB ᵝҬ ᶏ  

0̔ USB ᵝҬ  

1̔ᶏ USB ᵝҬ  

ֽ̔ Ҋ  

11 SPIE USB Ҭ ᶏ  

0̔ USB Ҭ  

1̔ᶏ USB Ҭ  

ֽ̔ Ҋ  

10 ESPIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

ֽ̔ Ҋ  

9:8 Ḡ  Ḡ ᵝṿ 

7 GONAKIE ῃ OUT NAK Ҭ ᶏ  

0̔ ῃ OUT NAK Ҭ  

1̔ᶏ ῃ OUT NAK Ҭ  

ֽ̔ Ҋ  

6 GNPINAKIE ῃ IN NAK Ҭ ᶏ  

0̔ ῃ IN NAK Ҭ  

1̔ᶏ ῃ IN NAK Ҭ  

ֽ̔ Ҋ  

5 NPTXFEIE FIFO Ҭ ᶏ  

0̔ FIFO Ҭ  

1̔ᶏ FIFO Ҭ  
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ֽ̔ Һ Ҋ  

4 RXFNEIE FIFO Ҭ ᶏ  

0̔ FIFO Ҭ  

1̔ᶏ FIFO Ҭ  

̔ ҍҺ Ҋ̆  

3 SOFIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

̔ ҊҍҺ Ҋ̆  

2 OTGIE OTGҬ ᶏ  

0̔ OTGҬ  

1̔ᶏ OTGҬ  

̔ ҊҍҺ Ҋ̆  

1 MFIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

̔ ҊҍҺ Ҋ̆  

0 Ḡ  Ḡ ᵝṿ 

ῃ / ₮

(USBFS_GRSTATR/USBFS_GRSTATP) 

Ẓ ̔0x001C 

₮ Ẓ ̔0x0020 

ᵝṿ̔0x0000 0000 

ᵬ̆ FIFOҬ Ȃ ₮

ᵬ̆ ₮Rx FIFO Ȃ 

Һ Ҋ̆Rx FIFOҬ ΐ Ҍ ӈȂ ῃ Ҭ

̂USBFS_GINTF Ҭ̃ FIFO Ҭ ᵝ̂ RXFNEIF̃ ᵝ ̆ ᴆ

Ȃ 

(32ᵝ)  

Һ ̔ 

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

Ḡ

 

R
P

C
K

S
T

[3
:0

] 

D
P

ID
 

 r r 

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

ID
 

B
C

O
U

N
T

[1
0

:0
] 

C
N

U
M

[3
:0

] 

r r r 

 

ᵝ/ᵝ    

31:21 Ḡ  Ḡ ᵝṿ 

20:17 RPCKST[3:0]  

0010̔ ⌠IN  

0011̔INᴰ ̂ ₮̆ ѿҩҬ ̃ 

0101̔ ̂ ₮̆ ѿҩҬ ̃ 

0111̔ Ҭ ̂ ₮̆ ѿҩҬ ̃ 

ῒ̔זḠ  

16:15 DPID[1:0] PID 

PID 

00̔DATA0 

10̔DATA1 

ῒ̔זḠ  

14:4 BCOUNT[10:0]  

IN Ȃ 

3:0 CNUM[3:0]  

╠ Ȃ 

̔ 

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

Ḡ

 

R
P

C
K

S
T

[3
:0

] 

D
P

ID
 

 r r 

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

D
P

ID
 

B
C

O
U

N
T

[1
0

:0
] 

E
P

N
U

M
[3

:0
] 

r r r 

 

ᵝ/ᵝ    

31:21 Ḡ  Ḡ ᵝṿ 

20:17 RPCKST[3:0]  

0001̔ῃ OUT NAK̂֟ ѿҩҬ ̃ 
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0010̔ ⌠OUT  

0011̔OUTᴰ ̂֟ ѿҩҬ ̃ 

0100̔SETUPᴰ ̂֟ ѿҩҬ ̃ 

0110̔ ⌠SETUP  

ῒ̔זḠ  

16:15 DPID[1:0] PID 

⌠OUT PID 

00̔DATA0 

10̔DATA1 

ῒ̔זḠ  

14:4 BCOUNT[10:0]  

 

3:0 EPNUM[3:0]  

╠  

ῃ FIFO  (USBFS_GRFLEN) 

Ẓ ̔0x0024 

ᵝṿ̔0x0000 0200 

̂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 

R
X

F
D

[1
5

:0
] 

r/rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 RXFD[15:0] Rx FIFO  

32ᵝץ  

1ÒRXFDÒ1024 
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Һ FIFO / IN 0 FIFO

(USBFS_HNPTFLEN_DIEP0TFLEN) 

Ẓ ̔0x0028 

ᵝṿ̔0x0200 0200 

̂32ᵝ̃  

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

H
N

P
T

X
F

D
/ 

IE
P

0
T

X
F

D
[1

5
:0

] 

r/rw 

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

N
P

T
X

R
S

A
R

/ 

IE
P

0
T

X
R

S
A

R
 

[1
5

:0
] 

r/rw 

Һ Ҋ̔ 

ᵝ/ᵝ    

31:16 HNPTXFD[15:0] Һ Tx FIFO  

32ᵝץ  

1ÒHNPTXFDÒ1024 

15:0 HNPTXRSAR[15:0] Һ Tx RAM  

FIFO RAM  

Ҋ̔ 

ᵝ/ᵝ    

31:16 IEP0TXFD[15:0] ῀ 0 Tx FIFO  

32ᵝץ  

16ÒIEP0TXFDÒ140 

15:0 IEP0TXRSAR[15:0] ῀ 0 TX RAM  

0 FIFO RAM  

Һ FIFO/ ↓  (USBFS_HNPTFQSTAT) 

Ẓ ̔0x002C 

ᵝṿ̔0x0008 0200 

ԅ Tx FIFO ↓ ╠ Ȃ 

↓ Һ Ҋ INȁOUT ῒז Ȃ 

̔ Ҋ̆ Ҍ Ȃ 
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̂32ᵝ̃  

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

Ḡ  NPTXRQTOP[6:0] NPTXRQS[7:0] 

 r r 

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

NPTXFS[15:0] 

r 

 

ᵝ/ᵝ    

31 Ḡ  Ḡ ᵝṿ 

30:24 NPTXRQTOP[6:0] ↓  

ᴰ ↓Ҭ Ȃ 

ᵝ30:27̔  

ᵝ26:25̔ 

ï 00̔IN/OUTפ  

ï 01̔0 OUT  

ï 11̔ Ҭ  

ᵝ24̔ ᵝ̆ ѿҩ  

23:16 NPTXRQS[7:0] ↓  

↓ ▼ᵩ  

0̔ ↓  

1̔1ҩ  

2̔2ҩ  

é 

n̔nҩ  (0ÒnÒ8) 

ῒ̔זḠ  

15:0 NPTXFS[15:0] Tx FIFO  

FIFO▼ᵩ  

32ᵝץ  

0̔ Tx FIFOҹ  

1̔1ҩ  

2̔2ҩ  

n̔nҩ (0ÒnÒNPTXFD) 

ῒ̔זḠ  
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ῃ ῤ  (USBFS_GCCFG) 

Ẓ ̔0x0038 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

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

Ḡ

 

V
B

U
S

IG
 

S
O

F
O

E
N

 

V
B

U
S

B
C

E
N

 

V
B

U
S

A
C

E
N

 

Ḡ

 

P
W

R
O

N
 

 rw rw rw rw  rw 

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

Ḡ

 

 

 

ᵝ/ᵝ    

31:22 Ḡ  Ḡ ᵝṿ 

21 VBUSIG VBUS  

└ᵝ ᵝ̆USBFS Ҍ VBUS ̆ ғ ҹ Һ

Ҋ̆VBUS ѿ ̆ VBUS ᵬҹῒז Ȃ 

0̔VBUSҌ  

1̔VBUS ̆ ҹVBUS ѿ  

20 SOFOEN SOF ₮ᶏ  

0̔SOF ‖ ₮  

1̔SOF ‖ ₮ᶏ  

19 VBUSBCEN VBUS B ᶏ  

0̔VBUS B  

1̔VBUS B ᶏ  

18 VBUSACEN VBUS A ᶏ  

0̔VBUS A  

1̔VBUS A ᶏ  

17 Ḡ  Ḡ ᵝṿ 

16 PWRON ҉  

└ᵝҹῤ ῀ ῃ PHY ῏ 

0̔ ῀ ῃ PHY  
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1̔ ῀ ῃ PHY҉  

15:0 Ḡ  Ḡ ᵝṿ 

ῤ ID  (USBFS_CID) 

Ẓ ̔0x003C 

ᵝṿ̔0x0000 1000 

֟ ID 

̂32ᵝ̃  

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

C
ID

[3
1

:1
6

] 

rw 

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

C
ID

[1
5

:0
] 

rw 

 

ᵝ/ᵝ    

31:0 CID[31:0] ῤ ID 

ᴆ Ώ῀ ṿ̆ ≠ ṿҹ ֟ ѿҩ ѿIDȂ 

Һ FIFO  (USBFS_HPTFLEN) 

Ẓ ̔0x0100 

ᵝṿ̔0x0200 0600 

̂32ᵝ̃  

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

H
P

T
X

F
D

 

[1
5

:0
] 

r/rw 

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

H
P

T
X

F
S

A
R

 

[1
5

:0
] 
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r/rw 

 

ᵝ/ᵝ    

31:16 HPTXFD[15:0] Һ Tx FIFO  

32ᵝץ  

1ÒHPTXFDÒ1024 

15:0 HPTXFSAR[15:0] Һ Tx RAM  

Һ FIFO RAM  

IN FIFO  (USBFS_DIEPxTFLEN) (x = 1..3 ῒ̆Ҭ xҹ FIFO

) 

Ẓ ̔0x0104 + (FIFO_number ï 1) × 0x04  

ᵝṿ̔0x0200 0400 

̂32ᵝ̃  

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

IE
P

T
X

F
D

[1
5

:0
] 

r/rw 

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

IE
P

T
X

R
S

A
R

 

1
5

:0
] 

r/rw 

 

ᵝ/ᵝ    

31:16 IEPTXFD[15:0] IN Tx FIFO  

32ᵝץ  

1ÒHPTXFDÒ1024 

15:0 IEPTXRSAR[15:0] IN FIFOx Tx RAM  

32ᵝץ ҹ ᵝ IN FIFOx  

24.7.2. Һ └  

Һ └  (USBFS_HCTL) 

Ẓ ̔0x0400 

ᵝṿ̔0x0000 0000 
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Һ Ҋ̆҉ ̆ USBῤ ȂҺ ∆ ̆ ḱ Ȃ 

̂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

 

C
L
K

S
E

L
 

 rw 

 

ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿ 

1:0 CLKSEL[1:0] USB  

01̔48MHz  

ῒ̔זḠ  

Һ  (USBFS_HFT) 

Ẓ ̔0x0404 

ᵝṿ̔0x0000 BB80 

USBFS └ ҽҬ ̆ ҹ ╠ ҽ Ȃ 

̂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 

F
R

I[1
5

:0
] 

rw 

 

ᵝ/ᵝ    
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31:16 Ḡ  Ḡ ᵝṿ 

15:0 FRI[15:0]  

ṿ ԅץPHY ҹ ᵝ Ȃ ᵝ ᵬ ̆ ᶏ ̆

USBFS ╠ ̆ ѿҩ ṿ̆ ғ ᴆ ץ ᵝ Ώṿץ

ṿȂ ṿ Ҋץ ̔ 

ῃ ̔48MHz 

ᵞ ̔6MHz 

Һ Ḥ Ḡ  (USBFS_HFINFR) 

Ẓ ̔0x0408 

ᵝṿ̔0xBB80 0000 

̂32ᵝ̃  

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

F
R

T
[1

5
:0

] 

r 

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

F
R

N
U

M
[1

5
:0

] 

r 

 

ᵝ/ᵝ    

31:16 FRT[15:0] ▼ᵩ  

ᵝ PHYץ ҹ ᵝ ԅ ╠ ▼ᵩ Ȃ 

15:0 FRNUM[15:0]  

ᵝ ԅ ╠ ̆ ῒ ⱴ⌠0x3FFF ̆ῒṿ ҹ0Ȃ 

Һ FIFO/ ↓  (USBFS_HPTFQSTAT) 

Ẓ ̔0x0410 

ᵝṿ̔0x0008 0200 

ԅҺ Tx FIFO ↓ ╠ Ȃ ↓ Һ Ҋ INȁ

OUT ῒז Ȃ 

̂32ᵝ̃  

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

X
R

E
Q

T
[7

:0
] 

P
T

X
R

E
Q

S
[7

:0
] 

r r 

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

P
T

X
F

S
[1

5
:0

] 

r 

 

ᵝ/ᵝ    

31:24 PTXREQT[7:0] Tx ↓  

↓Ҭ  

ᵝ30:27̔  

ᵝ26:25̔ 

ï 00̔IN/OUT פ  

ï 01̔0 OUT  

ï 11̔ Ҭ  

ᵝ24̔Ҭ ̆ ѿҩ  

23:16 PTXREQS[7:0] ↓  

↓▼ᵩ  

0̔ ↓ҹ  

1̔1ҩ  

2̔2ҩ  

é 

n̔nҩ  (0ÒnÒ8) 

ῒ̔זḠ  

15:0 PTXFS[15:0] FIFO  

FIFO▼ᵩ  

32ᵝץ  

0̔ FIFOҹ  

1̔1ҩ  

2̔2ҩ  

n̔nҩ ̂0ÒnÒPTXFD)̃ 

ῒ̔זḠ  

Һ Ҭ  (USBFS_HACHINT) 

Ẓ ̔0x0414 

ᵝṿ̔0x0000 0000 

ѿҩ Ҭ ŬSBFS Ҭ ᵝ ᵝ̆ ғ ᴆ ץ ץ
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֟ Ҭ Ȃ 

̂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

 

H
A

C
H

IN
T

[7
:0

] 

 r 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿ 

7:0 HACHINT[7:0] Һ Ҭ  

ѿᵝ ѿҩ ̔ᵝ0ף 0̆ᵝ7 7 

 

Һ Ҭ ᶏ  (USBFS_HACHINTEN) 

Ẓ ̔0x0418 

ᵝṿ̔0x0000 0000 

ᴆ ᶏץ ᶏ ѿҩ Ҭ Ȃ Ҭ Ҭ ᶏ └

ᵝ ᵝ̆USBFS_GINTF Ҭ Ҭ ᵝHCIF ᵝ ֟ Ȃ 

̂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

 

C
IN

T
E

N
[7

:0
] 

 rw 

 

ᵝ/ᵝ    
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31:8 Ḡ  Ḡ ᵝṿ 

7:0 CINTEN Ҭ ᶏ  

0̔ nҬ  

1̔ᶏ nҬ  

ѿᵝ ѿҩ ̔ᵝ0ף 0̆ᵝ7ף 7 

Һ └  (USBFS_HPCS) 

Ẓ ̔0x0440 

ᵝṿ̔0x0000 0000 

└ ҹ̆ ғӞ ѿ֓ ᵝȂ Ҭ PRSTȁ

PEDC PCD ᵝ USBFS ᵝ ̆USBFS_GINTF Ҭ HPIF ᵝᴪ ᵝȂ 

̂32ᵝ̃  

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

Ḡ

 

P
S

[1
:0

] 

Ḡ

 

 r  

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

Ḡ

 

P
P

 

P
L

S
T

[1
:0

] 

Res 

P
R

S
T

 

P
S

P
 

P
R

E
M

 

Ḡ

 

P
E

D
C

 

P
E

 

P
C

D
 

P
C

S
T

 

 rw r  rw rs rw  rc_w1 rc_w1 rc_w1 r 

 

ᵝ/ᵝ    

31:19 Ḡ  Ḡ ᵝṿ 

18:17 PS[1:0]  

⌠ ҽ Ȃ 

01̔ῃ  

10̔ᵞ  

ῒ̔זḠ  

16:13 Ḡ  Ḡ ᵝṿ 

12 PP ᶫ  

ᶏ ̆ └ᵝ ᵝȂ ԍUSBFSҌΐ ᶫ ⱬ̆

ᶏ └ᵝץ ᶫ Ȃ ᴆ └ᵝӊ╠̆Ḡ

VBUS ҉ΐ ᶫ Ȃ 

0̔  

1̔ ᶫ  
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11:10 PLST[1:0]  

USB ╠  

ᵝ10̔DP  

ᵝ11̔DM  

9 Ḡ  Ḡ ᵝṿ 

8 PRST ᵝ 

└ᵝץ USB ҉ ꜚѿҩ ᵝḤ Ȃ Ả ᵝḤ

̆ └ᵝȂ 

0̔ Ҍ ᵝ  

1̔ ԍ ᵝ  

7 PSP  

└ᵝ ῀ Ȃ └ᵝ ᵝ ̆ Ả

SOFפ Ȃ └ᵝ Ҋץ ᵬ Ȃ 

ï ᵝ Ҭ PRST └ᵝ 

ï ᵝ Ҭ PREM └ᵝ 

ï ⌠ѿҩ Ḥ  

ï ⌠ѿҩ  

0̔ Ҍ  

1̔ ԍ  

6 PREM  

ᵝ └ᵝץ USB ҉ ꜚѿҩ Ḥ Ȃ Ả Ḥ

̆ ץ └ᵝȂ 

0̔ ꜚ 

1̔ ꜚ 

5:4 Ḡ  Ḡ ᵝṿ 

3 PEDC ᶏ /  

Ҭ ᵝ2 ᶏ └ᵝ ̆USBῤ ᵝ ᵝȂ 

2 PE ᶏ  

USB ᵝḤ ̆USBFS ꜚ ᵝ ᵝ̆ ғ ᵝҌ ᴆ ᵝȂ 

ᵝ ҊԊᴆץ ̔ 

ï ѿҩ  

ï ᴆ ᵝ 

0̔  

1̔ ᶏ  

1 PCD  

⌠ ̆USBFS ᵝ ᵝȂ ᵝΏ1 ᵝȂ 

0 PCST  

0̔ ⌠  

1̔ ⌠  
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31 CEN ᶏ  

̆ ғ USBFS  

0̔  

1̔ ᶏ  

ᴆ ᵬ ᶏ ѿҩ  

30 CDIS  

ᴆ ץ ᵝ └ᵝ̆ ׆ ԊⱵҬ Ȃ ᴆ ᵬ

ᶏ ѿҩ Ȃ 

29 ODDFRM Ẽ └ 

ԍ ᴰ ̂Ҭ ᴰ ̃̆ ᵝ └ ԊⱵҹ

Ẽ Ȃ 

28:22 DAR[1:0]  

ҍ Ḥ USB Ȃ 

21:20 Ḡ  Ḡ ᵝṿ 

19:18 EPTYPE  

ҍ Ḥ ᴰ  

00̔ └ 

01̔  

10̔  
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