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4.3.18. APB1 ᶏ ̂RCU_APB1SPEÑ .................................................................... мно 
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4.3.24. PLLSAI ̂RCU_PLLSAĨ ................................................................................................ моо 

4.3.25. 1̂ RCU_CFG1̃ .............................................................................................. мор 

4.3.26. ⱴ └ ̂RCU_ADDCTL̃ .................................................................................... мос 

4.3.27. ⱴ Ҭ ̂RCU_ADDINT̃...................................................................................... мот 

4.3.28. APB1ⱴ ᵝ ̂RCU_ADDAPB1RST̃ ....................................................................... мот 
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15.4.13. DACx_OUT1₮ ̂DAC_OUT1_DÕ ............................................................. нфф 

15.4.14. DACx 0̂ DAC_STAT0̃ ...................................................................................... нфф 

16. ̂WDGT̃ ....................................................................................... олм 

16.1. ̂FWDGT̃ ..................................................................................... олм 

 олм ................................................................................................................................................... ׃ .16.1.1

16.1.2. Һ  ........................................................................................................................................... олм 

16.1.3. ⱳ  ........................................................................................................................................... олм 

16.1.4. FWDGT  ............................................................................................................................... олп 

16.2. ̂WWDGT̃ .................................................................................... олт 

 олт ................................................................................................................................................... ׃ .16.2.1

16.2.2. Һ  ........................................................................................................................................... олт 

16.2.3. ⱳ  ........................................................................................................................................... олт 

16.2.4. WWDGT  .............................................................................................................................. олф 

17. ̂RTC̃ ................................................................................................... омм 

 омм ................................................................................................................................ ׃ .17.1

17.2. Һ  ......................................................................................................................... омм 

17.3. ⱳ  ......................................................................................................................... омн 

17.3.1.  ........................................................................................................................................... омн 

17.3.2. №  ............................................................................................................................... омо 

17.3.3.  ....................................................................................................................................... омо 

17.3.4. ᵝ  ............................................................................................................... омо 

17.3.5. ꜚ  ....................................................................................................... омп 

17.3.6. RTC∆  .......................................................................................................................... омп 

17.3.7.  ........................................................................................................................................... омр 

17.3.8. RTC ᵝ .......................................................................................................................................... омс 

17.3.9. RTC ᵝⱳ  .................................................................................................................................. омт 

17.3.10. RTC  ...................................................................................................................... омт 

17.3.11. RTC ‰ .......................................................................................................................... ому 

17.3.12. RTC ‰ ...................................................................................................................... ому 

17.3.13. ⱳ  ................................................................................................................................... онл 



                                      GD32A490Ύ 

10 
 

17.3.14. ᷅῀  ....................................................................................................................................... онл 

17.3.15. ‰ ₮ ............................................................................................................................... онм 

17.3.16. ₮ ....................................................................................................................................... онм 

17.3.17. RTC  ...................................................................................................................... онм 

17.3.18. RTCҬ  ...................................................................................................................................... онн 

17.4. RTC  .................................................................................................................... оно 

17.4.1. ̂RTC_TIMẼ ........................................................................................................... оно 

17.4.2. ̂RTC_DATẼ .......................................................................................................... оно 

17.4.3. └ ̂RTC_CTL̃ ............................................................................................................. онп 

17.4.4. ̂RTC_STAT̃ ........................................................................................................... онт 

17.4.5. № ̂RTC_PSC̃ ......................................................................................................... ону 

17.4.6. ̂RTC_WUT̃ ................................................................................................ онф 

17.4.7. ‰ ̂RTC_COSC̃ ..................................................................................................... онф 

17.4.8. 0 ̂RTC_ALRM0TD̃ .............................................................................. оол 

17.4.9. 1 ̂RTC_ALRM1TD̃ .............................................................................. оом 

17.4.10. ΏḠ ̂RTC_WPK̃ ............................................................................................ оон 

17.4.11. ֒ ̂RTC_SS̃ ........................................................................................................... ооо 

17.4.12. ᵝ └ ̂RTC_SHIFTCTL̃ ...................................................................................... ооо 

17.4.13. ̂RTC_TTS̃ ............................................................................................. ооп 

17.4.14. ̂RTC_DTS̃ ............................................................................................. оор 

17.4.15. ֒ ̂RTC_SSTS̃ .......................................................................................... оор 

17.4.16. ễ ̂RTC_HRFC̃ .................................................................................. оос 

17.4.17. ᷅῀ ̂RTC_TAMP̃ ...................................................................................................... оот 

17.4.18. 0֒ ̂RTC_ALRM0SS̃ .................................................................................. ооф 

17.4.19. 1֒ ̂RTC_ALRM1SS̃ .................................................................................. ооф 

17.4.20. ᴍ ̂RTC_BKPx̃̂ x=0..19̃.................................................................................... опл 

18. ̂TIMERx̃ ................................................................................................ опн 

18.1. ̂TIMERx,x=0,7̃ ...................................................................................... опо 

 опо ................................................................................................................................................... ׃ .18.1.1

18.1.2. Һ  ........................................................................................................................................... опо 

18.1.3. ⱳ  ........................................................................................................................................... опо 

18.1.4. TIMERx ̂x=0,7̃ .............................................................................................................. осу 

18.2. L0̂TIMERx, x=1,2,3,4̃ .......................................................................... офо 

 офо ................................................................................................................................................... ׃ .18.2.1

18.2.2. Һ  ........................................................................................................................................... офо 

18.2.3. ⱳ  ........................................................................................................................................... офо 

18.2.4. TIMERx ̂x=1,2,3,4̃ ....................................................................................................... плу 

18.3. L1̂TIMERx, x=8,11̃ .............................................................................. пон 

 пон ................................................................................................................................................... ׃ .18.3.1

18.3.2. Һ  ........................................................................................................................................... пон 

18.3.3. ⱳ  ........................................................................................................................................... пон 

18.3.4. TIMERx ̂x=8,11̃ ............................................................................................................ ппо 
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18.4. L2̂TIMERx, x=9,10,12,13̃ .................................................................... прр 

 прр ................................................................................................................................................... ׃ .18.4.1

18.4.2. Һ  ........................................................................................................................................... прр 

18.4.3. ⱳ  ........................................................................................................................................... прр 

18.4.4. TIMERx ̂x=9,10,12,13̃................................................................................................. псо 

18.5. ̂TIMERx, x=5,6̃ ..................................................................................... пто 

 пто ................................................................................................................................................... ׃ .18.5.1

18.5.2. Һ  ........................................................................................................................................... пто 

18.5.3. ⱳ  ........................................................................................................................................... пто 

18.5.4. TIMERx ̂x=5,6̃ .............................................................................................................. птт 

19. ̂USART̃ ........................................................................... пун 

 пун ................................................................................................................................ ׃ .19.1

19.2. Һ  ......................................................................................................................... пун 

19.3. ⱳ  ......................................................................................................................... пуо 

19.3.1. USART  ................................................................................................................................ пуп 

19.3.2.  ....................................................................................................................................... пур 

19.3.3. USART  ................................................................................................................................ пур 

19.3.4. USART  ................................................................................................................................ пус 

19.3.5. DMA ‖  ............................................................................................................. пут 

19.3.6. ᴆ └ ....................................................................................................................................... пуф 

19.3.7. Ḥ ................................................................................................................................... пфл 

19.3.8. LIN  ............................................................................................................................................ пфм 

19.3.9. Ḥ  ................................................................................................................................... пфм 

19.3.10. ұ ̂IrDA SIR̃ ⱳ .................................................................................... пфн 

19.3.11. Ḥ  ........................................................................................................................... пфо 

19.3.12. ̂ISO7816-3̃  ........................................................................................................ пфп 

19.3.13. USARTҬ  ................................................................................................................................ пфр 

19.4. USART  ............................................................................................................... пфт 

19.4.1. 0̂ USART_STAT0̃ ................................................................................................ пфт 

19.4.2. ̂USART_DATÃ ..................................................................................................... пфф 

19.4.3. ̂USART_BAUD̃ ................................................................................................ пфф 

19.4.4. └ 0̂ USART_CTL0̃ .................................................................................................. рлл 

19.4.5. └ 1̂ USART_CTL1̃ .................................................................................................. рлм 

19.4.6. └ 2̂ USART_CTL2̃ .................................................................................................. рло 

19.4.7. Ḡ № ̂USART_GP̃ .............................................................................. рлп 

19.4.8. └ 3̂ USART_CTL3̃ .................................................................................................. рлр 

19.4.9. ̂USART_RT̃ .................................................................................................. рлт 

19.4.10. 1̂ USART_STAT1̃ ............................................................................................ рлт 

19.4.11. Ὶ └ ̂USART_CHC̃ ....................................................................................... рлу 

20. ῤ ̂I2C̃ .............................................................................. рмл 

 рмл ................................................................................................................................ ׃ .20.1
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20.2. Һ  ......................................................................................................................... рмл 

20.3. ⱳ  ......................................................................................................................... рмм 

20.3.1. SDA SCL  ............................................................................................................................ рмм 

20.3.2.  ....................................................................................................................................... рмн 

20.3.3. Ả Ḥ  ............................................................................................................................... рмн 

20.3.4.  ........................................................................................................................................... рмн 

20.3.5. ᴂ  ................................................................................................................................................... рмо 

20.3.6. I2C  .................................................................................................................................... рмо 

20.3.7. ᴆ  ................................................................................................................................... рмп 

20.3.8. SCL └ ...................................................................................................................................... рнн 

20.3.9. DMA Ҋ ᴰ  ..................................................................................................................... рно 

20.3.10.  ............................................................................................................................... рно 

20.3.11. SMBus  ................................................................................................................................. рно 

20.3.12. SAM_V  ................................................................................................................................ рнр 

20.3.13. ȁ Ҭ  ....................................................................................................................... рнр 

20.4. I2C  ...................................................................................................................... рнс 

20.4.1. └ 0̂ I2C_CTL0̃ .......................................................................................................... рнс 

20.4.2. └ 1̂ I2C_CTL1̃ .......................................................................................................... рну 

׆ .20.4.3 0̂ I2C_SADDR0̃ ........................................................................................... рнф 

׆ .20.4.4 1̂ I2C_SADDR1̃ ........................................................................................... рнф 

20.4.5. ᴰ ‖ ̂I2C_DATÃ ................................................................................................. рол 

20.4.6. ᴰ 0̂ I2C_STAT0̃ ................................................................................................ рол 

20.4.7. ᴰ 1̂ I2C_STAT1̃ ................................................................................................ рон 

20.4.8. ̂I2C_CKCFG̃ ................................................................................................. роо 

20.4.9. ҉ ̂I2C_RT̃ ......................................................................................................... роп 

20.4.10. SAM └ ̂I2C_SAMCS̃ ................................................................................... рор 

21. ұ /҉ ̂SPI/I2S̃ ............................................................... рот 

 рот ................................................................................................................................ ׃ .21.1

21.2. Һ  ......................................................................................................................... рот 

21.2.1. SPIҺ  ................................................................................................................................... рот 

21.2.2. I2SҺ  .................................................................................................................................... рот 

21.3. SPI  .................................................................................................................. роу 

21.4. SPIḤ  .............................................................................................................. роу 

21.4.1. ̂ SPI ̃ ....................................................................................................... роу 

21.4.2. SPI  ................................................................................................................................... роу 

21.5. SPIⱳ  .................................................................................................................. роф 

21.5.1. SPI  .................................................................................................................... роф 

21.5.2. NSSⱳ  .......................................................................................................................................... рпл 

21.5.3. SPI  ................................................................................................................................... рпм 

21.5.4. DMAⱳ  ......................................................................................................................................... рпу 

21.5.5. CRCⱳ  ......................................................................................................................................... рпу 
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21.6. SPIҬ .......................................................................................................................... рпф 

21.6.1. ᵝ ....................................................................................................................................... рпф 

21.6.2.  ........................................................................................................................................... рпф 

21.7. I2S  ................................................................................................................... ррл 

21.8. I2SḤ  ............................................................................................................... ррм 

21.9. I2Sⱳ  ................................................................................................................... ррм 

21.9.1. I2S ‰ .................................................................................................................................... ррм 

21.9.2. I2S  ............................................................................................................................................ рру 

21.9.3.  ................................................................................................................................................... ррф 

21.9.4. DMAⱳ  ......................................................................................................................................... рсн 

21.10. I2SҬ  .......................................................................................................................... рсн 

21.10.1. ᵝ ................................................................................................................................... рсн 

21.10.2.  ....................................................................................................................................... рсн 

21.11. SPI/I2S ............................................................................................................... рсп 

21.11.1. └ 0̂ SPI_CTL0̃ ..................................................................................................... рсп 

21.11.2. └ 1̂ SPI_CTL1̃ ..................................................................................................... рсс 

21.11.3. ̂SPI_STAT̃ ......................................................................................................... рст 

21.11.4. ̂SPI_DATÃ ........................................................................................................ рсу 

21.11.5. CRC ̂SPI_CRCPOLỸ .................................................................................. рсф 

21.11.6. CRC ̂SPI_RCRC̃ ............................................................................................ рсф 

21.11.7. CRC ̂SPI_TCRC̃ ............................................................................................. ртл 

21.11.8. I2S└ ̂SPI_I2SCTL̃ .............................................................................................. ртл 

21.11.9. I2S № ̂SPI_I2SPSC̃ ................................................................................. ртн 

21.11.10. SPI5 SPI└ ̂SPI_QCTL̃ .............................................................................. ртн 

22. Ἕ ̂DCĨ ......................................................................................... ртп 

 ртп ................................................................................................................................ ׃ .22.1

22.2. Һ  ......................................................................................................................... ртп 

22.3.  ......................................................................................................................... ртп 

22.4. Ḥ  ......................................................................................................................... ртр 

22.5. ⱳ  ......................................................................................................................... ртр 

22.5.1. DCIᴆ  ........................................................................................................................... ртр 

22.5.2. ῤ  ............................................................................................................................... ртс 

22.5.3.  ................................................................................................... ртс 

22.5.4. ⱳ  ........................................................................................................................................... ртс 

22.5.5. Ἕ ȁ ᾟ DMA  ................................................................................................ ртт 

22.6. ȁ Ҭ  .......................................................................................................... ртт 

22.7. DCI  ..................................................................................................................... ртф 

22.7.1. └ ̂DCI_CTL̃ .............................................................................................................. ртф 

22.7.2. 0̂ DCI_STAT0̃ ....................................................................................................... рул 
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22.7.3. 1̂ DCI_STAT1̃ ....................................................................................................... рум 

22.7.4. Ҭ ᶏ ̂DCI_INTEÑ .................................................................................................. рум 

22.7.5. Ҭ ̂DCI_INTF̃ ..................................................................................................... рун 

22.7.6. Ҭ ̂DCI_INTC̃ ............................................................................................. руо 

22.7.7. ̂DCI_SC̃ ............................................................................................................ руо 

22.7.8. ̂DCI_SCUMSK̃ ......................................................................................... руп 

22.7.9. ◄ ᵝ ̂DCI_CWSPOS̃ ............................................................................ руп 

22.7.10. ◄ ̂DCI_CWSZ̃ ...................................................................................... рур 

22.7.11. ̂DCI_DATÃ ........................................................................................................ рур 

23. TFT-LCD ̂TLĨ ............................................................................................ рут 

 рут ................................................................................................................................ ׃ .23.1

23.2. Һ  ......................................................................................................................... рут 

23.3.  ......................................................................................................................... рут 

23.4. Ḥ  ..................................................................................................................... руу 

23.5. ⱳ  ......................................................................................................................... руу 

23.5.1. LCD  .................................................................................................................................. руу 

23.5.2. Ἕ DMAⱳ  ................................................................................................................................ руф 

23.5.3. Ἕ  ........................................................................................................................................... рфл 

23.5.4. ⱳ  ........................................................................................................................... рфл 

23.5.5. Layer  ................................................................................................................................ рфм 

23.5.6. ꜚ ................................................................................................................................................... рфм 

23.6. Ҭ  ................................................................................................................................ рфм 

23.7. TLI  ...................................................................................................................... рфо 

23.7.1. ‖ ̂TLI_SPSZ̃ ............................................................................................. рфо 

23.7.2. ̂TLI_BPSZ̃ ..................................................................................................... рфо 

23.7.3. ̂TLI_ASZ̃ ....................................................................................................... рфп 

23.7.4. ̂TLI_TSZ̃ ............................................................................................................ рфп 

23.7.5. └ ̂TLI_CTL̃................................................................................................................ рфр 

23.7.6. ̂TLI_RL̃ ...................................................................................................... рфс 

23.7.7. ̂TLI_BGC̃ ................................................................................................... рфт 

23.7.8. Ҭ ᶏ ̂TLI_INTEÑ ................................................................................................... рфт 

23.7.9. Ҭ ̂TLI_INTF̃ ...................................................................................................... рфу 

23.7.10. Ҭ ̂TLI_INTC̃ .......................................................................................... рфу 

23.7.11. ̂TLI_LM̃ ......................................................................................................... рфф 

23.7.12. ╠Ἕ ᵝ ̂TLI_CPPOS̃ ..................................................................................... рфф 

23.7.13. ̂TLI_STAT̃ ......................................................................................................... слл 

23.7.14. x └ ̂TLI_LxCTL̃̂ x = 0, 1̃ ........................................................................ слм 

23.7.15. x ᵝ ̂TLI_LxHPOS̃̂ x = 0, 1̃ ..................................................... слм 

23.7.16. x ᵝ ̂TLI_LxVPOS̃̂ x = 0, 1̃ ..................................................... слн 

23.7.17. x ṿ ̂TLI_LxCKEỸ̂ x = 0, 1̃ ................................................................. слн 

23.7.18. x Ἕ ̂TLI_LxPPF̃̂ x = 0, 1̃ ................................................................ сло 
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23.7.19. x Alpha ̂TLI_LxSÃ̂ x = 0, 1̃ .............................................................. сло 

23.7.20. x ̂TLI_LxDC̃̂ x = 0, 1̃ .................................................................. слп 

23.7.21. x ̂TLI_LxBLEND̃̂ x = 0, 1̃ .................................................................. слп 

23.7.22. x ̂TLI_LxFBADDR̃̂ x = 0, 1̃ ....................................................... слр 

23.7.23. x ̂TLI_LxFLLEÑ̂ x = 0, 1̃ ............................................................... слс 

23.7.24. x ̂TLI_LxFTLÑ̂ x = 0, 1̃ .................................................................. слс 

23.7.25. x ̂TLI_LxLUT̃̂ x = 0, 1̃ ............................................................ слт 

24. SDIO ̂SDIÕ ............................................................................................... слу 

 слу ................................................................................................................................ ׃ .24.1

24.2. Һ  ......................................................................................................................... слу 

24.3. SDIO  ............................................................................................................... слу 

24.4. SDIOⱳ  ............................................................................................................... смл 

24.4.1. SDIO  .................................................................................................................................... смм 

24.4.2. APB2  ........................................................................................................................................ смп 

24.5. ⱳ  ..................................................................................................................... смс 

24.5.1.  ........................................................................................................................................... смс 

 смт ................................................................................................................................................... פ .24.5.2

24.5.3.  ................................................................................................................................................... снр 

24.5.4.  ....................................................................................................................................... сну 

24.5.5. ң  ................................................................................................................................... сол 

24.6. ↓ ......................................................................................................................... сор 

24.6.1. ≢ ............................................................................................................................................... сор 

 сот ....................................................................................................................................... פ .24.6.2

24.6.3. ҩ ҩ Ώ ........................................................................................................... сот 

24.6.4. ҩ ҩ  ........................................................................................................... соу 

24.6.5. Ώ  (ֽ ԍMMC) ........................................................................................ соф 

24.6.6.  ................................................................................................................................................... спл 

24.6.7.  ................................................................................................................................... спм 

24.6.8. Ḡ  ........................................................................................................................................... спм 

24.6.9. ҉ / ᵬ .............................................................................................................................. спм 

24.7. ᵬ ......................................................................................................................... спо 

24.7.1. SD I/O ᵬ ............................................................................................................................. спо 

24.7.2. CE-ATA ᵬ ........................................................................................................................... спс 

24.8. SDIO  ................................................................................................................... спу 

24.8.1. └  (SDIO_PWRCTL) .............................................................................................. спу 

24.8.2. └  (SDIO_CLKCTL) ............................................................................................... спу 

פ .24.8.3 (SDIO_CMDAGMT) ............................................................................................ спф 

פ .24.8.4 └  (SDIO_CMDCTL) .............................................................................................. срл 

פ .24.8.5  (SDIO_RSPCMDIDX) ............................................................................... срм 

24.8.6.  (SDIO_RESPx x=0..3) .............................................................................................. срн 

24.8.7.  (SDIO_DATATO) ............................................................................................... срн 
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24.8.8.  (SDIO_DATALEN) ............................................................................................. сро 

24.8.9. └  (SDIO_DATACTL) ............................................................................................. сро 

24.8.10.  (SDIO_DATACNT) ........................................................................................ срр 

24.8.11.  (SDIO_STAT) ......................................................................................................... срр 

24.8.12. Ҭ  (SDIO_INTC) ................................................................................................. срс 

24.8.13. Ҭ ᶏ  (SDIO_INTEN) .............................................................................................. сру 

24.8.14. FIFO  (SDIO_FIFOCNT) ....................................................................................... срф 

24.8.15. FIFO  (SDIO_FIFO) ............................................................................................... ссл 

25. Ữ └ ̂EXMC̃ ................................................................................. ссм 

 ссм ................................................................................................................................ ׃ .25.1

25.2. Һ  ......................................................................................................................... ссм 

25.3. ⱳ  ......................................................................................................................... ссм 

25.3.1.  ........................................................................................................................................... ссм 

25.3.2. EXMC  ...................................................................................................................... ссн 

25.3.3.  ........................................................................................................................... ссо 

25.3.4. NOR/PSRAM└  ...................................................................................................................... ссс 

25.3.5. NAND FlashPC Card└  ................................................................................................... сус 

25.3.6. SDRAM└ ................................................................................................................................ сфм 

25.4. EXMC  ................................................................................................................. тлм 

25.4.1. NOR/PSRAM └  ......................................................................................................... тлм 

25.4.2. NAND Flash/PC Card└  ............................................................................................ тлр 

25.4.3. SDRAM└  .................................................................................................................... тмм 

25.4.4. SQPI-PSRAM└  ......................................................................................................... тмт 

26. └ ̂CAÑ  ....................................................................................... тнм 

 тнм ................................................................................................................................ ׃ .26.1

26.2. Һ  ......................................................................................................................... тнм 

26.3. ⱳ  ......................................................................................................................... тнн 

26.3.1. ᵬ  ........................................................................................................................................... тнн 

26.3.2. Ḥ  ........................................................................................................................................... тно 

26.3.3.  ........................................................................................................................................... тнп 

26.3.4.  ........................................................................................................................................... тнс 

26.3.5. ⱳ  ........................................................................................................................................... тнт 

26.3.6. Ḥ ................................................................................................................................... тол 

26.3.7. Ḥ  ........................................................................................................................................... тол 

26.3.8.  ........................................................................................................................................... том 

26.3.9. Ҭ  ................................................................................................................................................... тон 

26.4. CAN  ................................................................................................................... топ 

26.4.1. └ ̂CAN_CTL̃ ............................................................................................................. топ 

26.4.2. ̂CAN_STAT̃ ........................................................................................................... тор 

26.4.3. ̂CAN_TSTAT̃ ................................................................................................ тот 
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26.4.4. FIFO0 ̂CAN_RFIFO0̃ ......................................................................................... тоф 

26.4.5. FIFO1 ̂CAN_RFIFO1̃ ......................................................................................... тпл 

26.4.6. Ҭ ᶏ  (CAN_INTEN) .................................................................................................... тпм 

26.4.7. ̂CAN_ERR̃ ............................................................................................................ тпн 

26.4.8. ᵝ ̂CAN_BT̃ ........................................................................................................... тпо 

26.4.9. ̂CAN_TMIx̃̂ x = 0...2̃ .................................................................... тпп 

26.4.10. ̂CAN_TMPx̃̂ x = 0...2̃ .................................................................. тпр 

26.4.11. data0 ̂CAN_TMDATA0x̃̂ x = 0...2̃ .................................................... тпр 

26.4.12. data1 ̂CAN_TMDATA1x̃̂ x = 0...2̃ .................................................... тпс 

26.4.13. FIFO ̂CAN_RFIFOMIx̃̂ x = 0,1̃ ............................................. тпс 

26.4.14. FIFO ̂CAN_RFIFOMPx̃̂ x = 0,1̃ ............................................... тпт 

26.4.15. FIFO data0 ̂CAN_RFIFOMDATA0x̃̂ x=0,1̃ .................................... тпт 

26.4.16. FIFO data1 ̂CAN_RFIFOMDATA1x̃̂ x=0,1̃ .................................... тпу 

26.4.17. └ ̂CAN_FCTL̃̂ ֽCAN0 ̃ ............................................................ тпу 
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1. Ữ  

GD32A490xx↓ ᴆ ԍArmÈ CortexÈ-M4 32β └ ȂArmÈ CortexÈ-

M4 ҈ AHB №≢ ҹI-CODE ȁD-Code ȂCortexÈ-M4

Ữ ̆ Ҍ Ữ ̆ ᴪ ҈ ҉ Ȃ Ữ

ԅ ᵫ ̆ ᾢ ӈ Ữ 4 GB Ữ ̆ᾟ№Ḡ ԅ

Ȃ 

1.1. ArmÈ CortexÈ-M4  

CortexÈ-M4 ѿҩΐ ⱳ ȁᵞҬ ᵞ 32β

Ȃ ᶏCortexÈ-M4 ԍ ֓ ᵞⱳ └

ȂCortexÈ-M4 ԍARMv7̆ ғ ѿҩ ғ פ ̆

I / O └ᴋⱵȁ ᵝ ᵬȁDSP̂ Ḥ ̃ Ȃפ

Ҋ ↓₮ CortexÈ-M4 ᶫ ѿ֓ ̔ 

Â ῤ ̆ ԍ I-Code ȁD-Code ȁ ȁҒ ̂PPB̃ץ

Ғ ̂AHB-AP̃ ԑ Ȃ 

Â Ҭ └ ̂NVIC̃Ȃ 

Â ᾝ̂FPB̃Ȃ 

Â ᾝ̂DWT̃Ȃ 

Â פ ᾝ̂ITM̃Ȃ 

Â ұ JTAG ̂SWJ-DP̃Ȃ 

Â ᾝ̂TPIŨȂ 

Â ῤ Ḡ ᾝ̂MPŨȂ 

Â ᾝ̂FPŨȂ 

1-1. CortexÈ-M4 ԅCortexÈ-M4 Ȃ ԅ Ḥ ̆

ArmÈ CortexÈ-M4 ΎȂ 

1-1. CortexÈ-M4  
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Cortex-M4 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

Wake-up
Interrupt

Controller
(WIC)

Interrupts and 
Power control

Trace Port
Interface

System
AHB-Lite
System
interface

DCode
AHB-Lite

Data
interface

ICode
AHB-Lite

Data
interface

Serial-Wire or
JTAG Debug

Interface

PPB APB
Debug system

interface

 

1.2.  

GD32A490xx↓ ᴆ 32β ̆ ᶏ Ҭ ҩҺ ׆ ӊ

Ḥ ҹ Ȃ ѿҩAHBԑ ȁңҩAHB ңҩAPB

ȂAHBԑ ԑ ῏ Ҋ Ȃ 1-1. AHBԑ ԑ ῏ ↓

Ҭ ò̆1ò Һ ץ AHBԑ ׆ ̆ ᾝ

Һ Ҍ ץ AHBԑ ׆ Ȃ 

1-1. AHBԑ ԑ ῏ ↓  

 IBUS DBUS SBUS DMA0M DMA0P DMA1M DMA1P ENET TLI USBHS IPA 

FMC-I 1                     

FMC-D   1   1   1 1 1 1 1 1 

TCMSRAM   1                   

SRAM0 1 1 1 1   1 1 1 1 1 1 

SRAM1     1 1   1 1 1 1 1 1 

SRAM2     1 1   1 1 1 1 1 1 

ADDSRAM 1 1 1 1   1 1 1 1 1 1 
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 IBUS DBUS SBUS DMA0M DMA0P DMA1M DMA1P ENET TLI USBHS IPA 

EXMC 1 1 1 1   1 1 1 1 1 1 

AHB1     1   1 1 1         

AHB2     1     1 1         

APB1     1   1 1 1         

APB2     1   1 1 1         

1-1. AHBԑ ԑ ῏ ↓ ĂHBԑ ῍ 11ҩҺ №̆≢ҹ I̔BUSȁ

DBUSȁSBUSȁDMA0MȁDMA0PȁDMA1MȁDMA1PȁENETȁTLIȁUSBHSIPAȂ

IBUSCortexÈ-M4ῤ פ ̆ ԍף׆ ̂0x0000 0000-0x1FFF FFFF̃Ҭ

פ ȂDBUSCortexÈ-M4ῤ ̆ ԍⱴ Ữ ץ̆ ף

Ȃ ̆SBUSCortexÈ-M4ῤ ̆ ԍ פ ȁ

ⱴ Ữץ Ȃ ῤ SRAM ȂDMA0M

DMA1M№≢ DMA0DMA1 Ữ ȂDMA0PDMA1P№≢ DMA0DMA1

ȂENETץ ȂTLITFT LCDȂUSBHS USBȂIPA Ἕ

ⱴ Ȃ 

AHBԑ Ӟ ԅ12ҩ׆ №̆≢ҹ F̔MC-IȁFMC-DȁTCMSRAMȁSRAM0ȁSRAM1ȁ

SRAM2ȁADDSRAMȁEXMCȁAHB1ȁAHB2ȁAPB1APB2ȂFMC-I Ữ └

פ ̆ FMC-D Ữ ȂTCMSRAM Ữ SRAM̆

DBUS ȂSRAM0ȁSRAM1SRAM2 ҉ Ữ ȂADDSRAMⱴ

SRAMֽ̆ ѿ֓ GD32A490xxᴆҬ ȂEXMC Ữ └ ȂAHB1AHB2

AHB׆ ң AHB ̆ APB1APB2 APB׆ ң APB Ȃ 

GD32A490xx↓ ᴆ 1-2. GD32A490xxᴆ Ȃ 
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1-2. GD32A490xxᴆ  
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1.3. Ữ  

ArmÈ CortexÈ-M4 ᵫ ̆ ᶏץ ԑ פ ⱴ /Ữ

Ȃ ףפ ᵝԍ Ữ ̆p Ҍ Ȃ Ữ ̆

Ữ ̆ I / O ѿҩ 4 GB ӊῤȂ CortexÈ-M4

̆ ҹ 32βȂ ̆ҹԅ ᵞҌ

ᴆ ̆ Ữ CortexÈ-M4 ᶫ ↕ ᾢ ӈ Ȃ Ữ

Ҭ̆ѿ № ArmÈ CortexÈ-M4 ̆ғҌ Ȃ ̆ῒᵩ

№ ᶫ ӈᶏ Ȃ 1-2. GD32A490xx↓ ᴆ Ữ ԅ

GD32A490xx↓ ᴆ Ữ ̆ ף ȁSRAMȁ ῒז ᾢ ӈ Ȃ

₃Ӎ ҩ № ԅ1KB ̆ ץ ҩ Ȃ 

1-2. GD32A490xx↓ ᴆ Ữ  

ᾢ ӈ  

 
   

 

AHBԑ

 

0xC000 0000 - 0xDFFF FFFF EXMC - SDRAM 

0xA000 1000 - 0xBFFF FFFF Reserved 

0xA000 0000 - 0xA000 0FFF EXMC - SWREG 

 

RAM 

0x9000 0000 - 0x9FFF FFFF EXMC - PC CARD 

0x7000 0000 - 0x8FFF FFFF EXMC - NAND 

0x6000 0000 - 0x6FFF FFFF 
EXMC ïNOR / PSRAM / 

SRAM 

 

AHB2 

0x5006 0C00 - 0x5FFF FFFF Reserved 

0x5006 0800 - 0x5006 0BFF TRNG 

0x5005 0400 - 0x5006 07FF Reserved 

0x5005 0000 - 0x5005 03FF DCI 

0x5004 0000 - 0x5004 FFFF Reserved 

0x5000 0000 - 0x5003 FFFF USBFS 

AHB1 

0x4008 0000 - 0x4FFF FFFF Reserved 

0x4004 0000 - 0x4007 FFFF USBHS 

0x4002 BC00 - 0x4003 FFFF Reserved 

0x4002 B000 - 0x4002 BBFF IPA 

0x4002 A000 - 0x4002 AFFF Reserved 

0x4002 8000 - 0x4002 9FFF ENET 

0x4002 6800 - 0x4002 7FFF Reserved 

0x4002 6400 - 0x4002 67FF DMA1 

0x4002 6000 - 0x4002 63FF DMA0 

0x4002 5000 - 0x4002 5FFF Reserved 

0x4002 4000 - 0x4002 4FFF BKPSRAM 

0x4002 3C00 - 0x4002 3FFF FMC 

0x4002 3800 - 0x4002 3BFF RCU 

0x4002 3400 - 0x4002 37FF Reserved 
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ᾢ ӈ  

 
   

0x4002 3000 - 0x4002 33FF CRC 

0x4002 2400 - 0x4002 2FFF Reserved 

0x4002 2000 - 0x4002 23FF GPIOI 

0x4002 1C00 - 0x4002 1FFF GPIOH 

0x4002 1800 - 0x4002 1BFF GPIOG 

0x4002 1400 - 0x4002 17FF GPIOF 

0x4002 1000 - 0x4002 13FF GPIOE 

0x4002 0C00 - 0x4002 0FFF GPIOD 

0x4002 0800 - 0x4002 0BFF GPIOC 

0x4002 0400 - 0x4002 07FF GPIOB 

0x4002 0000 - 0x4002 03FF GPIOA 

APB2 

0x4001 6C00 - 0x4001 FFFF Reserved 

0x4001 6800 - 0x4001 6BFF TLI 

0x4001 5800 - 0x4001 67FF Reserved 

0x4001 5400 - 0x4001 57FF SPI5 

0x4001 5000 - 0x4001 53FF SPI4/I2S4 

0x4001 4C00 - 0x4001 4FFF Reserved 

0x4001 4800 - 0x4001 4BFF TIMER10 

0x4001 4400 - 0x4001 47FF TIMER9 

0x4001 4000 - 0x4001 43FF TIMER8 

0x4001 3C00 - 0x4001 3FFF EXTI 

0x4001 3800 - 0x4001 3BFF SYSCFG 

0x4001 3400 - 0x4001 37FF SPI3 / I2S3 

0x4001 3000 - 0x4001 33FF SPI0 / I2S0 

0x4001 2C00 - 0x4001 2FFF SDIO 

0x4001 2400 - 0x4001 2BFF Reserved 

0x4001 2000 - 0x4001 23FF ADC 

0x4001 1800 - 0x4001 1FFF Reserved 

0x4001 1400 - 0x4001 17FF USART5 

0x4001 1000 - 0x4001 13FF USART0 

0x4001 0800 - 0x4001 0FFF Reserved 

0x4001 0400 - 0x4001 07FF TIMER7 

0x4001 0000 - 0x4001 03FF TIMER0 

APB1 

0x4000 C800 - 0x4000 FFFF Reserved 

0x4000 C400 - 0x4000 C7FF IREF 

0x4000 8000 - 0x4000 C3FF Reserved 

0x4000 7C00 - 0x4000 7FFF UART7 

0x4000 7800 - 0x4000 7BFF UART6 

0x4000 7400 - 0x4000 77FF DAC 
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ᾢ ӈ  

 
   

0x4000 7000 - 0x4000 73FF PMU 

0x4000 6C00 - 0x4000 6FFF CTC 

0x4000 6800 - 0x4000 6BFF CAN1 

0x4000 6400 - 0x4000 67FF CAN0 

0x4000 6000 - 0x4000 63FF Reserved 

0x4000 5C00 - 0x4000 5FFF I2C2 

0x4000 5800 - 0x4000 5BFF I2C1 

0x4000 5400 - 0x4000 57FF I2C0 

0x4000 5000 - 0x4000 53FF UART4 

0x4000 4C00 - 0x4000 4FFF UART3 

0x4000 4800 - 0x4000 4BFF USART2 

0x4000 4400 - 0x4000 47FF USART1 

0x4000 4000 - 0x4000 43FF I2S2_add 

0x4000 3C00 - 0x4000 3FFF SPI2/I2S2 

0x4000 3800 - 0x4000 3BFF SPI1/I2S1 

0x4000 3400 - 0x4000 37FF I2S1_add 

0x4000 3000 - 0x4000 33FF FWDGT 

0x4000 2C00 - 0x4000 2FFF WWDGT 

0x4000 2800 - 0x4000 2BFF RTC 

0x4000 2400 - 0x4000 27FF Reserved 

0x4000 2000 - 0x4000 23FF TIMER13 

0x4000 1C00 - 0x4000 1FFF TIMER12 

0x4000 1800 - 0x4000 1BFF TIMER11 

0x4000 1400 - 0x4000 17FF TIMER6 

0x4000 1000 - 0x4000 13FF TIMER5 

0x4000 0C00 - 0x4000 0FFF TIMER4 

0x4000 0800 - 0x4000 0BFF TIMER3 

0x4000 0400 - 0x4000 07FF TIMER2 

0x4000 0000 - 0x4000 03FF TIMER1 

SRAM 
AHBԑ

 

0x200B 0000 - 0x3FFF FFFF Reserved 

0x2003 0000 - 0x200A FFFF ADDSRAM (512KB) 

0x2002 0000 - 0x2002 FFFF SRAM2 (64KB) 

0x2001 C000 - 0x2001 FFFF SRAM1 (16KB) 

0x2000 0000 - 0x2001 BFFF SRAM0 (112KB) 

ף  
AHBԑ

 

0x1FFF C010 - 0x1FFF FFFF Reserved 

0x1FFF C000 - 0x1FFF C00F Option bytes (Bank 0) 

0x1FFF 7A10 - 0x1FFF BFFF Reserved 

0x1FFF 7800 - 0x1FFF 7A0F OTP (512B) 

0x1FFF 0000 - 0x1FFF 77FF Boot loader (30KB) 
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ᾢ ӈ  

 
   

0x1FFE C010 - 0x1FFE FFFF Reserved 

0x1FFE C000 - 0x1FFE C00F Option bytes (Bank 1) 

0x1001 0000 - 0x1FFE BFFF Reserved 

0x1000 0000 - 0x1000 FFFF TCMSRAM (64KB) 

0x0830 0000 - 0x0FFF FFFF Reserved 

0x0800 0000 - 0x082F FFFF Main Flash (3072KB) 

0x0000 0000 - 0x07FF FFFF 
Aliased to  

the boot device 

1.3.1. ᵝ ᵬ 

ҹԅ⁞ ñ - -Ώò ᵬ ̆CortexÈ-M4 ᶫԅѿҩ ץ ᵬ ᵝ

ⱳ Ȃ Ữ ԅңҩ ᵝ ᵬ ȂῒҬѿҩ SRAM ᵞ1MB ̆

ԋҩ ῤ ᵞ1MB Ȃ ңҩ Ҭ ԅ ̆ ñβ

≢ òȂβ ≢ ҩ ѿҩ32β Ȃ ᵝ ≢ ̆ ץ

⌠ Ȃ 

Ҋ Ὲ ԅᵝ ≢ Ҭ ҩ ᵥ ᵝ Ȃ 

bit_word_addr =bit_band_base +(byte_offsetĬ32)+(bit_numberĬ4)           (1-1) 

ῒҬ̔ 

Â bit_word_addr ᵝ ᵝ ≢ ̕ 

Â bit_band_base ᵝ ≢ ̕ 

Â byte_offset ᵝ Ẓ ̕ 

Â bit_number Ҭ ᵝ (0-7)Ȃ 

ᶛ ̆ 0x2000 02007β , ᵝ ≢ ̔ 

bit_word_addr = 0x2200 0000 + (0x200 * 32)+ (7 * 4)= 0x2200 401C         (1-2) 

0x2200 401C Ώ ᵬ̆ Ӈ0x2000 0200 7ᵝ ᴪ ̕ 0x2200 

401C ᵬ̆ Ӈ 0x2000 0200 7ᵝ 0x01 0x00Ȃ 

1.3.2. ҉SRAMỮ  

GD32A490xx↓ └ 256KB҉SRAMȁ4KBᴍSRAM512KB ⱴSRAM

̂ADDSRAM̃̆ SRAM ȁ ̂16 ̃ ̂32 ̃ Ȃ ҉SRAM

№ҹ4 №̆≢ҹSRAM0̂112KBȁ̃SRAM1̂16KB̃ȁSRAM2̂64KB̃TCMSRAM̂64KB̃Ȃ

SRAM0ȁSRAM1SRAM2ץ AHBҺ ̆ ̆TCMSRAM̂ Ữ

SRAM̃ Cortex®-M4ῤ ȂBKPSRAM̂ ᴍSRAM̃ ԍ ᴍ ̆

ᶏ VDDᶫ ̆ SRAMׅ Ḡ ῒῤ Ȃ ⱴSRAM ѿ֓

GD32A490xx ᴆҬ Ȃ ԍ AHBԑ ̆҉ SRAM ץ Ҍ AHBҺ

̆ᶛ ̆ ᶏCPU SRAM0̆USBHSӞ ץ SRAM1Ȃ 
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1.3.3. ҉FLASHỮ  

GD32A490xx ↓ └ ץ ᶫ ҉FLASH Ữ ̆ №Ҋץ ̔ 

Â 3072KBҺFLASH Ữ Ȃ 

Â 30KB ̂boot loader̃Ḥ Ữ Ȃ 

Â 512B OTP̂ѿ ̃ Ữ Ȃ 

Â ᴆ Ȃ 

└ ̂FMC̃ Ȃ 

1.4.  

GD32A490xx↓ └ ᶫԅ҈ ̆ ץ BOOT0BOOT1

̆ 1-3. Ȃ ңҩ ᴪ ᵝ ҩCK_SYŜ

̃ ҉ Ȃ ̆ ҉ ᵝ

ᵝ BOOT0BOOT1 Ȃѿ ңҩ ̆ ױ ץ

ԍῒז Ȃ 

1-3.  

 
ꜚ  

Boot1 Boot0 

ҺFLASH Ữ  x 0 

 0 1 

҉SRAM 1 1 

҉ ↓ ᵝ ̆ARMÈ CortexÈ-M4 ᾢ0׆x0000 0000 ṿ̆Ῥ׆

0x0000 0004 ף ̆ ׆ ף Ȃ 

Ữ ᴪ ⌠ Ữ ̆ 0x0000 0000׆ Ȃ

҉SRAM̂ ԍ0x2000 0000Ữ ̃ ҹ ̆ ∆

ף Ҭ ḱ NVIC Ẓ ⌠SRAMҬȂ ҺFLASHỮ

ᵬҹ 0x0800 0000Ữ׆̆ ᴪ ⌠ Ữ Ȃ ԍҺFLASH

Ữ Bank0Bank1 ⌠ 0x0800 0000̂ SYSCFG_CFG0

FMC_SWP └ᵝ ΐ̆ᵣ 1.5.1̆̃ ̆ץ └ ᶏץ Bank0Bank1Ҭ׆

ꜚȂ 

ҹԅᶏ ⱳ ̆ Ҭ BB └ᵝ ᵝȂ └ᵝ ᵝ ғҺFLASH

Ữ ᵬҹ ̆ └ ׆ Ҭ ꜚ ғ ҺFLASH

Ữ Bank1Ҭ ף Ȃ ∆ ף Ҭ̆ ḱ NVIC Ẓ

⌠Bank1 Ȃ 

֟ ᴆ Ҭ ̆ ԍ ҊῒҬѿҩץ Ḥ Һ

FLASH Ữ U̔SART0̂ PA9 PA10 ȁ̃USART2̂ PB10 PB11 PC10 PC11 ץ̃ USBFS

̂PA9̆PA10̆PA11 PA12̃Ȃ  
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1.5. ̂SYSCFG̃ 

SYSCFG ̔0x4001 3800 

1.5.1.  0̂ SYSCFG_CFG0̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 000X̂ BOOT0 BOOT1 ̆X BOOT_MODE[1:0]̆

ҹᴋ ṿ̃ 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  EXMC_SWP[1:0] Ḡ  
FMC_SW

P 
Ḡ  BOOT_MODE[2:0] 

 rw  rw  rw 

 

ᵝ/ᵝ    

31:12 Ḡ  Ḡ ᵝṿȂ 

11:10 EXMC_SWP[1:0] EXMC Ữ ℗  

֓ᵝ └ EXMC Ữ Ҭ ℗ ⱳ  

00̔ Ữ ℗ ̕ 

01 S̔DRAM Bank0 Bank1ҍNAND Bank1 PC CARD ℗ ̆ S̆DRAM

Bank0 Bank1 0x8000 0000⌠0x9FFF FFFF׆⌠ ̆NAND

Bank1 0xC000 0000⌠0xCFFF FFFF׆⌠ ̆PC CARD ׆⌠

0xD000 0000⌠0xDFFF FFFF Ȃ 

ῒז Ḡ  

9 Ḡ  Ḡ ᵝṿȂ 

8 FMC_SWP FMC Ữ ℗  

֓ᵝ └ҺFLASH Ữ Bank0 Bank1 ℗ ⱳ  

0̔ҺFLASH Ữ Bank0 ⌠ 0x0800 0000̆ҺFLASH Ữ Bank1

⌠ 0x0810 0000 

1̔ҺFLASH Ữ Bank1 ⌠ 0x0800 0000̆ҺFLASH Ữ Bank0

⌠ 0x0810 0000 

7:3 Ḡ  Ḡ ᵝṿȂ 

2:0 BOOT_MODE 

[2:0] 

̂ 1.4Boot̃ 

֓ᵝ 0x0000 0000 ṿ̆ ᵝӊ ̆ BOOT0 BOOT1

Ҋ ∆ ṿ̔ 
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BOOT1 BOOT0 
BOOT_MODE[2:

0] ᵝṿ 
ꜚ Ữ  

x 0 000 ҺFLASH Ữ  

0 1 001 
ף

Ữ  

1 1 011 ҉SRAM 

ᴆ ץ ᴆ̆ѿ ֓ └ᵝ ᴆΏ῀̆BOOT0

BOOT1 ᴪ Ȃ 

000̔ҺFLASH Ữ ̂0x0800 0000~0x08FF FFFF̃ ⌠ 0x0000 0000 

001̔ ף Ữ ̂0x1FFF 0000~0x1FFF 7FFF̃ ⌠

0x0000 0000 

010 E̔XMC SRAM/NOR 0 1̂ 0x6000 0000~0x67FF FFFF̃ ⌠ 0x0000 

0000 

011̔ ҉SRAM SRAM0̂ 0x2000 0000~0x2001 BFFF̃ ⌠ 0x0000 0000 

100 E̔XMC SDRAM Device0̂ 0xC000 0000~0xC7FF FFFF̃ ⌠ 0x0000 

0000 

ῒז Ḡ  

̔ ᶏ ⌠ 0x0000 0000̆ Ữ ׅ Ữ Ȃ 

1.5.2.  1̂ SYSCFG_CFG1̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

ENET_P

HY_SEL 

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 ᵝṿȂ 

23 ENET_PHY_SEL ץ PHY  

֓ᵝҹץ MAC PHY  

ץ MAC ᵝ Ҋ̆ғ MAC ᶏ ӊ╠̆ ֓ └ᵝ  

0̔ MII 

1̔ RMII 

22:0 Ḡ  Ḡ ᵝṿȂ 
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1.5.3. EXTI 0̂ SYSCFG_EXTISS0̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

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

rw rw rw rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:12 EXTI3_SS[3:0] EXTI 3  

0000̔PA3  

0001̔PB3  

0010̔PC3  

0011̔PD3  

0100̔PE3  

0101̔PF3  

0110̔PG3  

0111̔PH3  

1000̔PI3  

ῒז Ḡ  

11:8 EXTI2_SS[3:0] EXTI 2  

0000̔PA2  

0001̔PB2  

0010̔PC2  

0011̔PD2  

0100̔PE2  

0101̔PF2  

0110̔PG2  

0111̔PH2  

1000̔PI2  

ῒז Ḡ  

7:4 EXTI1_SS[3:0] EXTI 1  

0000̔PA1  

0001̔PB1  

0010̔PC1  

0011̔PD1  

0100̔PE1  
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0101̔PF1  

0110̔PG1  

0111̔PH1  

1000̔PI1  

ῒז Ḡ  

3:0 EXTI0_SS[3:0] EXTI 0  

0000̔PA0  

0001̔PB0  

0010̔PC0  

0011̔PD0  

0100̔PE0  

0101̔PF0  

0110̔PG0  

0111̔PH0  

1000̔PI0  

ῒז Ḡ  

1.5.4. EXTI 1̂ SYSCFG_EXTISS1̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

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

rw rw rw rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:12 EXTI7_SS[3:0] EXTI 7  

0000̔PA7  

0001̔PB7  

0010̔PC7  

0011̔PD7  

0100̔PE7  

0101̔PF7  

0110̔PG7  

0111̔PH7  

1000̔PI7  

ῒז Ḡ  
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11:8 EXTI6_SS[3:0] EXTI 6  

0000̔PA6  

0001̔PB6  

0010̔PC6  

0011̔PD6  

0100̔PE6  

0101̔PF6  

0110̔PG6  

0111̔PH6  

1000̔PI6  

ῒז Ḡ  

7:4 EXTI5_SS[3:0] EXTI 5  

0000̔PA5  

0001̔PB5  

0010̔PC5  

0011̔PD5  

0100̔PE5  

0101̔PF5  

0110̔PG5  

0111̔PH5  

1000̔PI5  

ῒז Ḡ  

3:0 EXTI4_SS[3:0] EXTI 4  

0000̔PA4  

0001̔PB4  

0010̔PC4  

0011̔PD4  

0100̔PE4  

0101̔PF4  

0110̔PG4  

0111̔PH4  

1000̔PI4  

ῒז Ḡ  

1.5.5. EXTI 2̂ SYSCFG_EXTISS2̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

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

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

rw rw rw rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:12 EXTI11_SS[3:0] EXTI 11  

0000̔PA11  

0001̔PB11  

0010̔PC11  

0011̔PD11  

0100̔PE11  

0101̔PF11  

0110̔PG11  

0111̔PH11  

1000̔PI11  

ῒז Ḡ  

11:8 EXTI10_SS[3:0] EXTI 10  

0000̔PA10  

0001̔PB10  

0010̔PC10  

0011̔PD10  

0100̔PE10  

0101̔PF10  

0110̔PG10  

0111̔PH10  

1000̔PI10  

ῒז Ḡ  

7:4 EXTI9_SS[3:0] EXTI 9  

0000̔PA9  

0001̔PB9  

0010̔PC9  

0011̔PD9  

0100̔PE9  

0101̔PF9  

0110̔PG9  

0111̔PH9  

1000̔PI9  

ῒז Ḡ  

3:0 EXTI8_SS[3:0] EXTI 8  

0000̔PA8  

0001̔PB8  
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0010̔PC8  

0011̔PD8  

0100̔PE8  

0101̔PF8  

0110̔PG8  

0111̔PH8  

1000̔PI8  

ῒז Ḡ  

1.5.6. EXTI 3̂ SYSCFG_EXTISS3̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

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

rw rw rw rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:12 EXTI15_SS[3:0] EXTI 15  

0000̔PA15  

0001̔PB15  

0010̔PC15  

0011̔PD15  

0100̔PE15  

0101̔PF15  

0110̔PG15  

0111̔PH15  

ῒז Ḡ  

11:8 EXTI14_SS[3:0] EXTI 14  

0000̔PA14  

0001̔PB14  

0010̔PC14  

0011̔PD14  

0100̔PE14  

0101̔PF14  

0110̔PG14  

0111̔PH14  
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ῒז Ḡ  

7:4 EXTI13_SS[3:0] EXTI 13  

0000̔PA13  

0001̔PB13  

0010̔PC13  

0011̔PD13  

0100̔PE13  

0101̔PF13  

0110̔PG13  

0111̔PH13  

ῒז Ḡ  

3:0 EXTI12_SS[3:0] EXTI 12  

0000̔PA12  

0001̔PB12  

0010̔PC12  

0011̔PD12  

0100̔PE12  

0101̔PF12  

0110̔PG12  

0111̔PH12  

ῒז Ḡ  

1.5.7. I/Oễ └ ̂SYSCFG_CPSCTL̃ 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  CPS_RDY Ḡ  CPS_EN 

 r  rw 

 

ᵝ/ᵝ    

31:9 Ḡ  Ḡ ᵝṿȂ 

8 CPS_RDY I / O ễ ᾝ ‰  

ᵝ  

0̔I / O ễ ᾝ ‰  

1̔I / O ễ ᾝ‰  

7:1 Ḡ  Ḡ ᵝṿ 
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0 CPS_EN I / O ễ ᾝᶏ  

0̔I / O ễ ᾝ  

1̔I / O ễ ᾝᶏ  

1.6.  

Ҭ Ữ Ḥ 96β ѿ IDȂ96β ѿ IDԍ

ѿ Ȃ ץ ᵬ ↓ ̆ ῃ ѿ № Ȃ  

1.6.1. Ữ Ḥ  

̔0x1FFF 7A20 

ṿ ̆Ҍ ḱ Ȃ 

̂32ᵝ̃ Ȃ 

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

FLASH_DENSITY[15:0] 

r 

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

SRAM_DENSITY[15:0] 

r 

 

ᵝ/ᵝ    

31:16 FLASH_DENSITY 

[15:0] 

Flash Ữ  

ṿ ҉FLASH Ữ Kbytesҹץ̆ ᵝ 

ᶛ ̔0x0020 32KbytesȂ 

15:0 SRAM_DENSITY 

[15:0] 

SRAM Ữ  

ṿ ҉SRAM Kbytesҹץ̆ ᵝ  

ᶛ ̔0x0008 8KbytesȂ 

1.6.2. ѿID̂96β /β ̃ 

̔0x1FFF 7A10 

ṿ ̆Ҍ ḱ Ȃ 

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

UNIQUE_ID[31:16] 

r 

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

UNIQUE_ID[15:0] 

r 

 

ᵝ/ᵝ    
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31:0 UNIQUE_ID[31:0] ѿID 

 

̔0x1FFF 7A14 

ṿ ̆Ҍ ḱ Ȃ 

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

UNIQUE_ID[63:48] 

r 

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

UNIQUE_ID[47:32] 

r 

 

ᵝ/ᵝ    

31:0 UNIQUE_ID[63:32] ѿID 

 

̔0x1FFF 7A18 

ṿ ̆Ҍ ḱ Ȃ 

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

UNIQUE_ID[95:80] 

r 

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

UNIQUE_ID[79:64] 

r 

 

ᵝ/ᵝ    

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

 ׃ .2.1

└ ̂FMC̃̆ ᶫԅ ҉ ⱳ ȂMCU פ

⌠1024K ȂFMCӞ ᶫԅ ̂4KB̃ ᵬȁ ץ̆ 32ᵝ

16ᵝ ȁ ᵬȂ 

2.2. Һ  

Â 3072K ҉ ԍ Ữ פ ̕ 

Â MCU פ ⌠1024K ( ԍ256K 512K ̆

ῃ פ )̕ ̆CPU פ ̕ 

Â ԍGD32A490xx̆ᶏ ԅң ̕╠1024KB 0 ̂bank0̃Ҭ̆

1 ̂bank1̃Ҭ̕ 

Â 32ᵝ 16ᵝ ȁ ̆ ̂4KB̃ ̆ ᵬ̕ 

Â 2ҩ ҹ16 ̕ 

Â 512 OTP 16 OTP ̂ѿ ̃̆ ԍ Ữ ̕ 

Â 30K Ḥ ̂ѿ ̃̆ ԍ ̕ 

Â ᴪ ᵝ ⌠ └ ̕ 

Â ΐ ῃḠ ̆ ף ̕ 

Â ΐ Ḡ ̆ Ώ ᵬȂ 

2.3. ⱳ  

2.3.1.  

ԍҺ Ữ Ҍ ԍ3072KB GD32A490xx̆ 8ҩ16KB ȁ2ҩ64KB ȁ

14ҩ128KB ȁ4ҩ256KB ȂҺ Ữ ҩ ץ Ȃ 

2-1. GD32A490xx Ȃ 

2-1. GD32A490xx  

    

( ) 

Һ Ữ  
0 

1MB 

0 0x0800 0000 - 0x0800 

3FFF 

16KB 

1 0x0800 4000 - 0x0800 

7FFF 

16KB 

2 0x0800 8000 - 0x0800 

BFFF 

16KB 

3 0x0800 C000 - 0x0800 16KB 
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( ) 

FFFF 

4 0x0801 0000 - 0x0801 

FFFF 

64KB 

5 0x0802 0000 - 0x0803 

FFFF 

128KB 

6 0x0804 0000 - 0x0805 

FFFF 

128KB 

. 

. 

. 

. 

. 

. 

. 

. 

. 

11 0x080E 0000 - 0x080F 

FFFF 

128KB 

1 

2816KB 

12 0x0810 0000 - 0x0810 

3FFF 

16KB 

13 0x0810 4000 - 0x0810 

7FFF 

16KB 

14 0x0810 8000 - 0x0810 

BFFF 

16KB 

15 0x0810 C000 - 0x0810 

FFFF 

16KB 

16 0x0811 0000 - 0x0811 

FFFF 

64KB 

17 0x0812 0000 - 0x0813 

FFFF 

128KB 

18 0x0814 0000 - 0x0815 

FFFF 

128KB 

. 

. 

. 

. 

. 

. 

. 

. 

. 

23 0x081E 0000 - 0x081F 

FFFF 

128KB 

24 0x08200000 - 0x0823 

FFFF 

256KB 

25 0x0824 0000 - 0x0827 

FFFF 

256KB 

. 

. 

. 

. 

. 

. 

. 

. 

. 

27 0x082C 0000 - 0x082F 

FFFF 

256KB 

Ḥ   0x1FFF 0000- 0x1FFF 30KB 
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( ) 

77FF 

ѿ  ѿ  0x1FFF 7800 - 0x1FFF 

7A0F 

528B 

 0 0x1FFF C000 - 0x1FFF 

C00F 

16B 

1 0x1FFEC000 - 

0x1FFEC00F 

16B 

̔Ḥ Ữԅboot loader̆Ҍ Ȃ 

ԍ ҹ1M ̆ ҬDBSᵝ 1 ⅞№ Ҋ 2-2. DBS 

= 1 1M ⅞№̆DBS ̔ 

2-2. DBS = 11M ⅞№ 

   
 

( ) 

Һ Ữ  

0 

512KB 

0 
0x0800 0000 - 0x0800 

3FFF 
16KB 

1 
0x0800 4000 - 0x0800 

7FFF 
16KB 

2 
0x0800 8000 - 0x0800 

BFFF 
16KB 

3 
0x0800 C000 - 0x0800 

FFFF 
16KB 

4 
0x0801 0000 - 0x0801 

FFFF 
64KB 

5 
0x0802 0000 - 0x0803 

FFFF 
128KB 

6 
0x0804 0000 - 0x0805 

FFFF 
128KB 

7 
0x0806 0000 ï 0x0807 

FFFF 
128KB 

1 

512KB 

12 
0x0808 0000 - 0x0808 

3FFF 
16KB 

13 
0x0808 4000 - 0x0808 

7FFF 
16KB 

14 
0x0808 8000 - 0x0808 

BFFF 
16KB 

15 
0x0808 C000 - 0x0808 

FFFF 
16KB 

16 
0x0809 0000 - 0x0809 

FFFF 
64KB 
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( ) 

17 
0x080A 0000 - 0x080B 

FFFF 
128KB 

18 
0x080C 0000 - 0x080D 

FFFF 
128KB 

19 
0x080E 0000 ï 0x080F 

FFFF 
128KB 

2.3.2. ᵬ 

Ἕץ Ữ ѿ Ȃ פ №≢ᶏ CPU IBUS

DBUS Ȃ 

2.3.3. FMC_CTL/FMC_OBCTLx  

ᵝ ̆FMC_CTL ῀ ̆LKᵝ ҹ1Ȃ ᾢ FMC_KEY Ώ῀

0x45670123 0xCDEF89AB̆ ᶏץ FMC_CTL Ȃң Ώ ᵬ ̆FMC_CTL

LKᵝ ᴆ 0Ȃ ץ ᴆ FMC_CTL LKᵝҹ1Ῥ FMC_CTL Ȃ

ᴋᵥ FMC_KEY ᵬ ᴪ LKᵝ 1 ׆̆ FMC_CTL ̆ ѿҩ

Ȃ 

FMC_OBCTL0 ̆ FMC_CTL ׅ ԍ Ḡ Ȃ ҹң Ώ ᵬ̆

FMC_OBKEY ᾢ Ώ῀0x08192A3B 0x4C5D6E7F̆ ᴆ FMC_OBCTL0

Ҭ OB_LKᵝ Ȃ ᴆ ץ FMC_OBCTLx OB_LKᵝ 1 FMC_OBCTLxȂ 

2.3.4.  

GD3A490xx Ҭ̆FMC ᶫԅ ⱳ ᶏ Һ Ữ Ҭ ҹ4K ῤ

∆ ҹ Ȃ ѿ ץ ̆ Ҍ ῒז ῤ ȂFMC ᵬ Ҋ̔ 

1. ḠFMC_CTL Ҍ ԍ ̕ 

2. FMC_STAT BUSYᵝ ∞ ԍ Ώ ̆ BUSYᵝҹ1̆

↕ ᵬ ̆BUSYᵝ ҹ0̕ 

3. FMC_PEKEY Ώ῀KEYṿ0xA9B8C7D6 ץ FMC_PECFG ̕ 

4. ᵝFMC_PECFG Ҭ PE_ENᵝץᶏ ⱳ ̕ 

5. FMC_PECFG Ҭ PE_ADDR[28:0]ᵝ ҬΏ῀ ̆Ώ῀

4K ̕ 

6. ḠFMC_CTL ҬSN[4:0]ᵝ ҹ0̆ ᵝ Ҭ SERᵝ̕ 

7. FMC_CTL STARTᵝ 1  FMC̕⌠פ

פ .8 ̆FMC_STAT BUSYᵝ 0̕ 

9. PE_ENᵝ SERᵝ Ҋ ᵬ̕ 

10. ̆ᶏ DBUS ᵬ ⱳȂ 

ⱳ ̆ғFMC_CTL Ҭ ENDIEᵝҹ1 ̆FMC_STAT ENDᵝ

ᵝ̆ FMC ֟ ѿҩҬ Ȃ ̆ ḠΏ῀ ̂4K
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̃̆ ↕ פ ̆ ᴆ ᴪ Ȃ ’Ҋ̆FMCҌᴪ

ᶫᴋᵥ₮ Ȃ ѿ ̆ / Ḡ ᵬ Ȃ FMC_CTL

ERRIEᵝ ᵝ̆ ᵬ ᵬ₮ Ҭ ȂҬ Ⱶ FMC_STAT

OPERRᵝ ∞ Ҭ Ȃ 2-1. ᵬ ԅ ᵬ Ȃ 

2-1. ᵬ  

LKᵝ ᵝ̙

 FMC_PECFG

BUSYᵝ ᵝ̙

ᵝPE_ENᵝᶏ

PE_ADDRᵝ

ҬΏ῀

ᵝSTARTᵝ

פ

BUSYᵝ ᵝ̙

 FMC_CTL

ᵝSERᵝ SNᵝ

 

2.3.5.  

FMC ⱳ ᶏ Һ Ữ ῤ ∆ ҹ Ȃ ѿ ץ ̆

Ҍ ῒז ῤ ȂFMC ᵬ Ҋ̔ 

1. ḠFMC_CTL Ҍ ԍ ̕ 

2. FMC_STAT BUSYᵝ ∞ ԍ Ώ ̆ BUSYᵝҹ1̆

↕ ᵬ ̆BUSYᵝ ҹ0̕ 

3. ᵝFMC_CTL SERᵝ̕ 

4. Ώ⌠FMC_CTL SNᵝ̕ 

5. FMC_CTL STARTᵝ 1  FMC̕⌠פ

פ .6 ̆FMC_STAT BUSYᵝ 0̕ 



                                      GD32A490Ύ 

57 
 

7. ̆ᶏ DBUS ᵬ ⱳȂ 

ⱳ ̆ғFMC_CTL Ҭ ENDIEᵝҹ1 ̆FMC_STAT ENDᵝ

ᵝ̆ FMC ֟ ѿҩҬ Ȃ ̆ ḠΏ῀

Ȃ ↕ פ ̆ ᴆ ᴪ Ȃ ’Ҋ̆FMCҌᴪ

ᶫᴋᵥ₮ Ȃ ѿ ̆ / Ḡ ᵬ Ȃ FMC_CTL

ERRIEᵝ ᵝ̆ ᵬ ᵬ₮ Ҭ ȂҬ Ⱶ FMC_STAT

OPERRᵝ ∞ Ҭ Ȃ 2-2. ᵬ ԅ ᵬ

Ȃ 

2-2. ᵬ  

ᵝSERᵝ SNᵝ

ҬΏ῀

LKᵝ ᵝ̙

ᵝSTARTᵝ

פ

 FMC_CTL

BUSYᵝ ᵝ̙

BUSYᵝ ᵝ̙

 

2.3.6.  

FMC ᶫԅ ⱳ ∆ץ Һ Ữ ῤ Ȃ MER0ҹ1 ̆ ֽ

ᵬ ԍBank0̆ MER1ҹ1 ̆ ֽᵬ ԍBank1̆ MER0 MER1ҹ1 ̆

ᵬ ԍ ȂFMC ᵬ Ҋ̔ 

1. ḠFMC_CTL Ҍ ԍ ̕ 

2. FMC_STAT BUSYᵝ ҹ0 Ḡ ᵬ ̆ ↕ ᵬ
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̕ 

3. ᵝFMC_CTL MER0ᵝ ↕̆ Bank0Ȃ ᵝFMC_CTL MER1ᵝ̆

↕ Bank1Ȃ ᵝFMC_CTL MER0/MER1ᵝ̆↕ ̕ 

4. FMC_CTL STARTᵝ 1  FMC̕⌠פ

5. FMC_STAT BUSYᵝ 0̆ פ ̕ 

6. ̆ᶏ DBUS ᵬ ⱳȂ 

ⱳ ̆ғFMC_CTL Ҭ ENDIEᵝҹ1 ̆FMC_STAT ENDᵝ

ᵝ̆ FMC ֟ ѿҩҬ Ȃ ԍ ᵝҹ0xFFFF_FFFF̆ ץ

SRAMҬ ᶏ ΐ FMC ᵬȂ 

2-3. ᵬ ԅ ᵬ Ȃ 

2-3. ᵬ  

ᵝ MER0/MER1 ᵝ

LKᵝ ᵝ̙

ᵝSTARTᵝ

פ

 FMC_CTL

BUSYᵝ ᵝ̙

BUSYᵝ ᵝ̙

 

2.3.7. Һ Ữ  

FMC ᶫԅѿҩ32ᵝ /16ᵝ /8ᵝ ⱳ ̆ ḱ Һ Ữ ῤ ȂFMC

ᵬ Ҋ̔ 

1. ḠFMC_CTL Ҍ ԍ ̕ 

2. FMC_STAT BUSYᵝ ҹ0 Ḡ ᵬ ̆ ↕ ᵬ
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̕ 

3. PSZᵝ ̆ ᵝFMC_CTL PGᵝ̕ 

4. DBUSΏѿҩ32ᵝ /16ᵝ /8ᵝ ̂ ҍFMC_CTL Ҭ PSZᵝ ̃⌠

̂0x08XX XXXX̃̕ 

5. FMC_STAT BUSYᵝ 0̆ Ώ ᵬ ̕ 

6. ̆ᶏ DBUS ᵬ ⱳȂ 

Һ Ữ ⱳ ғ̆FMC_CTL Ҭ ENDIEᵝҹ1 F̆MC_STAT END

ᵝ ᵝ̆ FMC ֟ ѿҩҬ Ȃ ̆ / / ᵬ ҍ

FMC_CTL Ҭ PSZᵝ Ȃ Ҍ ̆FMC_STAT Ҭ PGMERRᵝ ᵝȂ

̆PGᵝ 32ᵝ /16ᵝ /8ᵝ ╠ ᵝ̆  ↕

FMC_STAT Ҭ PGSERRᵝᴪ ᵝȂ ̆ Ḡ / ᵬ

ᴪ ̆ FMC_STAT Ҭ WPERRᵝ ᵝȂ ֓ ’Ҋ̆ FMC_CTL

ERRIEᵝ 1 ̆FMCᴪ ѿҩ ᵬ Ҭ Ȃ Ҭ Ⱶ Ҭ̆ ץ

FMC_STAT PGMERRᵝȁPGSERRᵝ WPERRᵝ ∞ ѿ ԅȂ 2-4. 

ᵬ ԅ ᵬ Ȃ 

2-4. ᵬ  

PSZᵝ

ᵝPGᵝ

LKᵝ ᵝ̙

PSZᵝ Ҭ

D-bus

ҬΏ῀ / /

FMC_CTL

BUSYᵝ ᵝ̙

BUSYᵝ ᵝ̙

 

̔ ᾧ ѿҩbankҬ ᵬ̆ ᵬȂ CPU ῀ ̆

ᵬ Ȃ 
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2.3.8. OTP  

FMC ᶫԅѿҩ32ᵝ /16ᵝ /8ᵝ ⱳ ̆ ḱ OTP ῤ Ȃ ᵬ

Һ ᵬ ȂOTP Ҍ ᵬȂ 

OTP ץ ⅞№ҹ16ҩ32 1ҩ16 OTP ȂOTP

0x1FFF_7A00⌠0x1FFF_7A0FȂOTP׆ 0x1FFF_7800⌠0x1FFF_79FFȂ׆

OTP Ҭ ѿҩ ̂0x00 ̆0xFF ̃ ץ OTP

ץ̆ ֓ ҉ ᵬȂ 0 ԍ 0x1FFF_7800⌠

0x1FFF_781F OTP 0Ȃ 1 ԍ 0x1FFF_7820⌠0x1FFF_783F

OTP ץ1̆ Ȃ 

OTP OTP ̆ 16ҩOTP ץ ̆p Ȃ

OTP Ҭ ѿᵝ ҹ0̆⌠1׆ Ҍ 1⌠0׆ ŎTP ҩ ֽ Ώ

ҹ0x00 Ȃ 

2.3.9. ḱ  

FMC ᶫԅѿҩ ⱳ ḱ Ҭ Ȃ ᵬ Ҋ̔ 

1. ḠFMC_OBCTLx Ҍ ԍ ̕ 

2. FMC_STAT BUSYᵝ ҹ0 Ḡ ᵬ ̆ ↕ ᵬ

̕ 

3. FMC_OBCTL0 FMC_OBCTL1 Ҭ ṿΏ῀̕ 

4. FMC_OBCTL0 OB_STARTᵝ 1  FMC̕⌠פ

5. FMC_STAT BUSYᵝ 0̆ פ ̕ 

6. ̆ᶏ DBUS ᵬ ⱳȂ 

ⱳ ғ̆FMC_CTL Ҭ ENDIEᵝҹ1 F̆MC_STAT END

ᵝ ᵝ̆ FMC ֟ ѿҩҬ Ȃ 

2.3.10.  

ᵝ ̆ ⱴ ⌠FMC_OBCTL0 FMC_OBCTL1 ̆

Ȃ 2-3. Ȃ 

2-3.  

   

0x1fff c000 USER 

[7]̔nRST_STDBY 

0̔ ῀ ֟ ᵝ 

1̔ ῀ Ҍ֟ ᵝ 

[6]̔nRST_DPSLP 

0̔ ῀ ֟ ᵝ 

1̔ ῀ Ҍ֟ ᵝ 

[5]̔nWDG_HW 

0̔ ᴆ  
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1̔ ᴆ ̂₮ ṿ̃ 

[4]̔BB 

0̔ Һ׆ Ữ ꜚ̂ ṿ̃ bank0׆̆

ꜚ̂₮ ṿ̃Ȃ 

1̔ Һ׆ Ữ ꜚ ̆ bank1 ꜚ ̆

bank0׆ ꜚȂ bank1׆̆↕ ꜚȂ 

[3:2]̔BOR_TH (BOR ᵝ ṿ) 

00̔BOR ᵝ ṿ3 

01̔BOR ᵝ ṿ2 

10̔BOR ᵝ ṿ1 

11̔BOR῏ ̂₮ ṿ̃ 

[1:0]̔Ḡ  

0x1fff c001 SPC 

ῃḠ ף  

0xAA̔ Ḡ ̂₮ ṿ̃ 

0xAA 0xCCῒזṿ̔Ḡ ≢ᵞ 

0xCC̔Ḡ ≢  

0x1fff c008 WP0[7:0] 

[7:0]̔WP0[7:0] 

/ Ḡ  

0̔ DRPҹ1 ̆ Ȃ DRPҹ0 ̆ /

Ḡ Ȃ 

1̔ DRPҹ0 ̆ Ȃ DRPҹ1 ̆ /

DBUS Ḡ ̂₮ ṿ̃Ȃ 

0x1fff c009 WP0 

[7]̔DRP 

DBUS Ḡ ᵝ 

0 W̔P0ᵝ ԍ ѿҩ / Ḡ ̂₮ ṿ  ̃

1̔WP0ᵝ ԍ ѿҩ / Ḡ DBUS

Ḡ  

[6]̔DBS 

ҹ1M ̆ ҹ  

0̔ ҹ1M ̆ ҹ  

1̔ ҹ1M ̆ ҹ  

̔ ⱳ ᵝֽ GD32A490xx 1MB ↓

̆₮ ṿҹ0 

[5:4]̔Ḡ  

[3:0]̔WP0[11:8] 

/ Ḡ  

0̔ DRPҹ1 ̆ Ȃ DRPҹ0 ̆ /

Ḡ Ȃ 

1̔ DRPҹ0 ̆ Ȃ DRPҹ1 ̆ /

DBUS Ḡ ̂₮ ṿ̃Ȃ 

0x1ffec008 WP1[7:0] 

[7:0]̔WP1[7:0] 

Bank1 / Ḡ  

0̔ DRPҹ1 ̆ Ȃ DRPҹ0 ̆ /
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Ḡ Ȃ 

1̔ DRPҹ0 ̆ Ȃ DRPҹ1 ̆ /

DBUS Ḡ ̂₮ ṿ̃Ȃ 

0x1ffec009 WP1 

[7:4]̔Ḡ  

[3:0]̔WP1[11:8] 

Bank1 / Ḡ  

0̔ DRPҹ1 ̆ Ȃ DRPҹ0 ̆ /

Ḡ Ȃ 

1̔ DRPҹ0 ̆ Ȃ DRPҹ1 ̆ /

DBUS Ḡ ̂₮ ṿ̃Ȃ 

2.3.11. / Ḡ  

FMC / Ḡ ⱳ ץ ᵬȂ FMC Ḡ

ᵬ ̆ ᵬ ғFMC_STAT WPERRᵝ 1Ȃ ̆

MER0/MER1 ᵝ SN ̆ WPERRׅᴪ ᵝȂ WPERRᵝ

1ғERRIEᵝӞ 1 ᶏ Ҭ F̆MC ᵬ₮ Ҭ ̆ CPU Ȃ

WP0 [11:0]/WP1[11:0] ᵝҹ0 ץ ᶏ ₃ Ḡ ⱳ Ȃ 

2-4. Ḡ WP0/WP1ᵝ 

WP0/WP1 ᵝ Ḡ  

WP0[0] 0 

WP0[1] 1 

WP0[2] 2 

. 

. 

. 

. 

. 

. 

WP0[10] 10 

WP0[11] 11 

WP1[0] 12 

WP1[1] 13 

WP1[2] 14 

. 

. 

. 

. 

. 

. 

WP1[10] 22 

WP1[11] 23~ 27 

2.3.12. DBUS Ḡ  

FMC ᶫԅѿҩDBUSḠ ⱳ ̆ DRP ҹ1 DBUS ᵬȂ

DBUS פ FMCѿҩ Ḡ ̆FMC_STAT Ҭ RDDERRᵝᴪ ᵝȂ

RDDERRᵝ 1ғERRIEᵝӞ 1 ᶏ Ҭ F̆MC ᵬ₮ Ҭ ̆
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CPU Ȃ WP0 [11:0]/WP1[11:0] ᵝҹ1 DRPҹ1̆ ץ

ᶏ ₃ Ḡ ⱳ Ȃ 

DRPҹ1̆ ḱ DRPҹ0 WP0 [11:0]/WP1[11:0] ᵝṿ1׆ ҹ0 ̆ ԍ

ῃḠ ̆↕ ᾢ ҹᵞ ῃḠ ̆ Ῥ ᵞ ῃḠ

DRP WP0 [11:0]/WP1[11:0] ᵝṿ 0Ȃ ↕̆ ḱ ғFMC_STAT

Ҭ WPERRᵝᴪ FMC ᵝȂ WPERRᵝ 1ғERRIEᵝӞ 1 ᶏ Ҭ

̆FMC ᵬ₮ Ҭ ̆ CPU Ȃ 

2.3.13. ῃḠ  

FMC ᶫԅѿҩ ῃḠ ⱳ Ȃ ⱳ ץ Ḡ ᴆ ᴆᾧ

ᵬȂ ῃḠ ⅞№҈ Ȃ 

Ḡ ̔ SPC ҹ0xAĂ ԍ ῃḠ ȂҺ Ữ

ץ ᵬ Ȃ 

Ḡ ᵞ̔ SPC ҹ 0xAA 0xCC ᴋᵥṿ̆ ᵞ ῃḠ ȂҺ Ữ

ֽ ף Ȃ SRAMҬ׆ ꜚ boot loader׆ ꜚ ̆

֓ Ҋ Һ Ữ ᵬ Ȃ SRAMҬ׆ ꜚ̆  boot׆

loader ꜚ̆ Һ Ữ ѿ ᵬ̆ ᴪ֟ ѿҩ Ȃ

SRAMҬ׆ ꜚ boot loader׆ ꜚ̆ Һ Ữ ѿ / ᵬ̆

FMC_STAT Ҭ WPERRᵝᴪ ᵝȂ ᵞ ῃḠ Ҋ̆ ԍ ᵬ

ᾛ Ȃ SPC ҹ0xAA ῀ Ḡ ̆Һ Ữ ѿ

ᵬȂ 

Ḡ ̔ SPC ҹ0xCC̆ ῃḠ Ȃ Ḡ ̆

SRAMҬ׆̆ ꜚ̆ boot loader׆ ꜚ ȂҺ Ữ ף

ᵬ Ȃ Ῥ Ȃ ̆ץ Ḡ ̆ Ҍ Ῥ ⌠ᵞ

Ḡ Ḡ Ȃ 
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2.4. FMC  

FMC ̔0x4002 3C00 

2.4.1.  (FMC_WS) 

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  WSCNT[3:0] 

 rw 

 

ᵝ/β    

31:4 Ḡ  Ḡ ᵝṿȂ 

3:0 WSCNT[3:0]  

ᴆ 1 0ȂFMC_WSEN WSENᵝ 1 WSCNTᵝ Ȃ 

0000̔Ҍ ⱴ  

0001̔ ⱴ1ҩ  

0010̔ ⱴ2ҩ  

é 

1111̔ ⱴ15ҩ  

2.4.2.  (FMC_KEY) 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

(32β) Ȃ 

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

KEY[31:16] 

w 

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

KEY[15:0] 

w 

 

ᵝ/β    

31:0 KEY[31:0] FMC_CTL  

֓ᵝֽ ᴆΏȂ 
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Ώ ṿ⌠KEY[31:0] ץ  FMC_CTL Ȃ 

2.4.3.  (FMC_OBKEY) 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

(32β) Ȃ 

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

OBKEY[31:16] 

w 

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

OBKEY[15:0] 

w 

 

ᵝ/β    

31:0 OBKEY[31:0] FMC_OBCTLx  

֓ᵝֽ ᴆΏ 

Ώ ṿ⌠OBKEY[31:0] FMC_OBCTLx  פ

2.4.4.  (FMC_STAT) 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

(32β) Ȃ 

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

Ḡ  BUSY 

 r 

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

Ḡ  RDDERR PGSERR PGMERR Ḡ  WPERR Ḡ  OPERR END 

 rc_w1 rc_w1 rc_w1  rc_w1  rc_w1 rc_w1 

 

ᵝ/β    

31:17 Ḡ  Ḡ ᵝṿȂ 

16 BUSY ᵝ 

ᵬ ̆ ᵝ 1Ȃ ᵬ ₮ ̆ ᵝ 0Ȃ 

15:9 Ḡ  Ḡ ᵝṿȂ 

8 RDDERR DBUS Ḡ ᵝ 

DBUS Ḡ DBUS ᵬ ̆ ᵝ ᴆ ᵝȂ ᴆΏ1 0Ȃ 

7 PGSERR ᵝ 

FMC_CTL ҬPGᵝ ᵝ ̆ ᵝ ᴆ ᵝȂ ᴆΏ1 0Ȃ 
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6 PGMERR Ҍ ᵝ 

Ώ῀ ̂ / / ҍ̃FMC_CTL ҬPSZᵝҌ ̆

ᵝ ᴆ ᵝȂ ᴆΏ1 0Ȃ 

5 Ḡ  Ḡ ᵝṿȂ 

4 WPERR / Ḡ ᵝ 

Ḡ ҉ / ᵬ ̆ ᵝ ᴆ 1Ȃ ᴆΏ1 0Ȃ 

3:2 Ḡ  Ḡ ᵝṿȂ 

1 OPERR ᵬ ᵝ 

ᵝ ᴆ ᵝ̆ FMC_CTL ҬERRIEᵝ ᵝ ᵬ ̂

RDDERR/PGSERR/PGMERR/WPERRᵝ ᵝ ̃Ȃ ᴆΏ1 0Ȃ  

0 END ᵬ ᵝ 

ᵬ ⱳ̆ ᵝ ᴆ 1Ȃ ᴆΏ1 0Ȃ 

2.4.5. └  (FMC_CTL) 

Ẓ ̔0x10 

ᵝṿ̔0x8000 0000 

(32β) Ȃ 

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

LK Ḡ  ERRIE ENDIE Ḡ  START 

rs  rw rw  rs 

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

MER1 Ḡ  PSZ[1:0] SN[4:0] MER0 SER PG 

rw  rw rw rw rw rw 

 

ᵝ/β    

31 LK FMC_CTL  

FMC_KEY ҬΏ῀ ̆ ᵝ ᴆ Ȃ ᴆ 1Ȃ 

30:26 Ḡ  Ḡ ᵝṿȂ 

25 ERRIE Ҭ ᶏ ᵝ 

ᴆ 1 0 

0̔ ᴆҬ ֟  

1̔ᶏ Ҭ  

24 ENDIE ᵬ Ҭ ᶏ ᵝ 

ᴆ 1 0 

0̔ ᴆҬ ֟  

1̔ᶏ ᵬ Ҭ  

23:17 Ḡ  Ḡ ᵝṿȂ 
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16 START פᵝ 

ᵝ ᴆ ᵝ̆ FMCȂ⌠פ ᵝ BUSYᵝ ᴆ Ȃ 

15 MER1 Һ Ữ bank1  ᵝפ

ᴆ 1 0 

0̔  

1̔Һ Ữ bank1  פ

14:10 Ḡ  Ḡ ᵝṿȂ 

9:8 PSZ[1:0] ᵝ 

ᴆ 1 0 

00̔  

01̔  

10/11̔  

7:3 SN[4:0]  

ᴆ 1 0 

00000̔ 0 

00001̔ 1 

é 

01011̔ 11 

01100̔ 24 

01101̔ 25 

01110̔ 26 

01111̔ 27 

10000̔ 12 

10001̔ 13 

é 

11011̔ 23 

11100~11111̔Ḡ  

2 MER0 Һ Ữ bank0  ᵝפ

ᴆ 1 0 

0̔ ᵬ  

1̔Һ Ữ bank0  פ

1 SER 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 
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2.4.6. └ 0 (FMC_OBCTL0) 

Ẓ ̔0x14 

ᵝṿ̔0xXXXX XXXX̆∆ ṿҹ0x2FFF AAEDȂ ᵝ Ҭ ṿȂ 

(32β) Ȃ 

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

DRP DBS Ḡ  WP0[11:0] 

rw rw  rw 

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

SPC[7:0] 

nRST_ST

DBY 

nRST_DP

SLP 

nWDG_H

W 

BB BOR_TH[1:0] 

OB_STA

RT 

OB_LK 

rw rw rw rw rw rw rs rs 

 

ᵝ/β    

31 DRP DBUS Ḡ ᵝ 

0̔WPxᵝ ԍ ѿҩ / Ḡ  

1̔WPxᵝ ԍ ѿҩ / DBUS Ḡ  

30 DBS ҹ1M ̆ ҹ  

0̔ ῤ ҹ1M ̆ ҹ  

1̔ ῤ ҹ1M ̆ ҹ  

̔ ⱳ ᵝֽ GD32A490xx 1MB ↓ Ȃ 

29:28 Ḡ  Ḡ ᵝṿȂ 

27:16 WP0[11:0] DRPҹ0 ̆ ҩ / Ḡ  

DRPҹ1 ̆ ҩ / DBUS Ḡ ȂWP[0]ᵬ ԍ 0̆WP[1]ᵬ

ԍ ץ1̆ Ȃ 

0̔ DRPҹ0 ̆ / Ḡ Ȃ DRPҹ1 ̆ Ȃ 

1̔ DRPҹ0 ̆ Ȃ DRPҹ1 ̆ / DBUS Ḡ Ȃ 

15:8 SPC[7::0] ῃḠ ף  

0xAA̔ ῃḠ  

0xCC̔ ῃḠ  

0xAA 0xCCӊ ᴋᵥṿ̔ ῃḠ ᵞ 

7 nRST_STDBY ᵝṿ 

0̔֟ ᵝ Ҍ ῀  

1̔ ῀ Ҍ֟ ᵝ 

6 nRST_DPSLP ᵝṿ 

0̔֟ ᵝ Ҍ ῀  

1̔ ῀ Ҍ֟ ᵝ 

5 nWDG_HW ṿ 

ᵝ̆ ᵝ  

0̔ ᴆ  
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1̔ ᴆ  

4 BB ꜚ ṿ 

0̔ Һ׆ Ữ ꜚ bank0׆̆ ꜚȂ 

1̔ Һ׆ Ữ ꜚ bank1׆̆ ꜚ̆ bank1 ꜚ bank0׆̆

ꜚȂ̂ bank0 bank1 ꜚ ̆ Ҍ ԍ Ḡ ̃ 

3:2 BOR_TH[1:0] BOR ṿ 

00̔BOR ṿ3 

01̔BOR ṿ2 

10̔BOR ṿ1 

11̔BOR῏  

1 OB_START פ⌠FMC 

ᵝ ᴆ Ȃ BUSYᵝ 0 ᴆ ᵝȂ 

0 OB_LK FMC_OBCTLx ᵝ 

FMC_OBKEY Ώṿ ̆ ᵝ ᴆ 0Ȃ ᴆ ᵝȂ 

2.4.7. └ 1 (FMC_OBCTL1)  

Ẓ ̔0x18 

ᵝṿ̔0xXXXX XXXX̆∆ ṿҹ0x0FFF 0000̂ ᵝ Ҭ ṿ̃ 

(32β) Ȃ 

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

Ḡ  WP1[11:0] 

 rw 

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

Ḡ  

 

 

ᵝ/β    

31:28 Ḡ  Ḡ ᵝṿȂ 

27:16 WP1[11:0] DRPҹ0 ̆ ҩ / Ḡ Ȃ 

DRPҹ1 ̆ ҩ / DBUS Ḡ ȂWP1[0]ᵬ ԍ 12̆WP1[1]ᵬ

ԍ ץ13̆ Ȃ ≢ ₮̆WP1[11]ᵬ ԍ 23~27Ȃ 

0̔ DRPҹ0 ̆ / Ḡ Ȃ DRPҹ1 ̆ Ȃ 

1̔ DRPҹ0 ̆ Ȃ DRPҹ1 ̆ / DBUS Ḡ Ȃ 

15:0 Ḡ  Ḡ ᵝṿȂ 

2.4.8.  (FMC_PECFG) 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 
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(32β) Ȃ 

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

PE_EN Ḡ  PE_ADDR[28:16] 

rw  rw 

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

PE_ADDR[15:0] 

rw 

 

ᵝ/β    

31 PE_EN ⱳ ᶏ ᵝ 

0̔  

1̔ᶏ  

30:29 Ḡ  Ḡ ᵝṿȂ 

28:0 PE_ADDR[28:0] ̂4K ̃ 

2.4.9. ⱳ  (FMC_PEKEY) 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0000 

(32β) Ȃ 

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

PE_KEY[31:16] 

w 

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

PE_KEY[15:0] 

w 

 

ᵝ/β    

31:0 PE_KEY[31:0] FMC_PECFG  

֓ᵝֽ ᴆΏȂ 

Ώ ṿ0xA9B8C7D6⌠PE_KEY[31:0] ץ FMC_PECFG Ȃ 

2.4.10. ᶏ  (FMC_WSEN) 

Ẓ ̔0xFC 

ᵝṿ̔0x0000 0000 

(32β) Ȃ 

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

Ḡ  

 

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

 rw 

 

ᵝ/β    

31:1 Ḡ  Ḡ ᵝṿȂ 

0 WSEN ᶏ  

ᴆΏ1 0Ȃ ᵝ FMC_KEY Ḡ Ȃ FMC_KEY ҬΏ῀

0x45670123 0XCDEF89AB ᵝȂ 

0̔ ̆  

1̔ ̆  

2.4.11. ֟ ID  (FMC_PID) 

Ẓ ̔0x100 

ᵝṿ̔0xXXXX XXXX 

(32β) 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 

 

  



                                      GD32A490Ύ 

72 
 

3. ᾝ̂PMŨ 

 ׃ .3.1

ⱳ GD32A490xx↓֟ ӊѿȂ ᾝ ᶫԅ҈ ̆

̆ Ȃ ֓ ⁞ ̆ғᶏ ץ

CPU ȁ ⱳ ԑ‖ Ҭ ᶃ Ȃ 3-1. ̆

GD32A490xx↓ ҈ҩ ̆ VDD / VDDA ̆VCORE ᴍ ȂVDD / VDDA

ᶫ Ȃ VDD / VDDA Ҭ ῀ԅѿҩLDŎ ҹVCOREᶫ Ȃ ᴍ Ҭ ѿҩ

℗ ̆ VDD ῏ ̆ ℗ ץ ᴍ ℗ ⌠VBAT ̆ ᴍ

VBAT ̂ ̃ᶫ Ȃ 

3.2. Һ  

Â ҈ҩ ̔ ᴍ ȁVDD / VDDA VCORE Ȃ 

Â ҈ ̔ ȁ Ȃ 

Â ῤ ̂LDÕ ᶫVCORE ᴍSRAM ̂BLDÕҒ ԍ ᴍ

SRAMȂ 

Â ᶫᵞ ̆ ᵞԍ ṿ ₮Ҭ ԊᴆȂ 

Â VDDᶫ ῏ ̆ VBAT̂ ̃ҹ ᴍ ᶫ Ȃ 

Â ᵞ ꜚ ԍ Ҋ ᵞⱳ Ȃ ꜚ ҬȂ 

Â VCORÊ ԍVDD VBAK̃ ᶫ 4K SRAM̆Ḡ VDD ’Ҋ̆

ӞҌᴪҡ Ȃ 

Â LDO ₮ ԍ Ȃ 

3.3. ⱳ  

3-1. ᶫԅPMU ῏ ῤ Ȃ 
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3-1.  

PMU

CTL

FWDGT

IRC32K

LDO

LXTAL

RTC

WKUPF

IRC16M

HXTAL

PLLs

BOR

BPOR

ADC

Backup Domain

NRST

PA0

VDD Domain

WKUP

WKUPR

VDD

VBAT

Power Switch

3.3V

VBAK

Cortex-M4

AHB IPs

VCORE Domain

APB IPs

SLEEPDEEP

VCORE

WKUPN

LVD DAC

VDDA
3.3V

VDDA Domain

BLDO

BSRAM

VCORE_B

BKP PAD

POR/PDR(1)

IRC48M

IREF

USB

LVD̔ᵞ LDO̔

POR̔҉ ᵝ PDR̔ ᵝ

BPOR̔ ᴍ ҉ ᵝ

BLDO̔ ᴍSRAM LDO

BOR̔ ᵝ

 

̔ 

̂1̃ ԍ֟ C̆ POR / PDR ᵝԍVDD ̆ VDD ᵞԍ ṿ ֟

ᵝḤ ᵝ ᴍ ӊ ҩ Ȃ 

3.3.1. ᴍ  

ᴍ ῤ ℗ VDDᶫ VBAT̂ ̃ᶫ ̆ VBAKҹ ᴍ ᶫ

̆ ᴍ RTĈ ȁ̃LXTAL̂ᵞ ᵣ ȁ̃BPOR̂ ᴍ ҉

ᵝ ȁ̃BLDÔ ᴍSRAM ̃̆ ץ PC13PC15PI8̓̀4ҩBKP PADȂҹԅ Ḡ

ᴍ Ҭ ῤ RTC ᵬ̆ VDD῏ ̆VBAT ץ ῒז

ᴍ ᶫ Ȃ ℗ VDD / VDDA ᵝ └ Ȃ ԍ ̆

VBAT 100nF ⌠VDD ҉Ȃ 

ᴍ ᵝ ᴍ ҉ ᵝ ᴍ ᴆ ᵝȂ VBAK ῃ҉ ╠̆BPORḤ

└ ԍ ᵝ Ȃ ᴆ ץ RCU_BDCTL BKPRSTᵝ ᴍ

ᴆ ᵝȂ 

RTC ץ ᵞ ῤ RC ̂IRC32K̃ ᵞ ᵣ ̂LXTAL̃̆

ᵣ ̂HXTAL̃ 2~31№ Ȃ VDD ῏ R̆TC LXTALᵬҹ Ȃ

WFI / WFEפ ῀ ӊ╠ C̆ortexÈ-M4 RTC
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ⱳ ץ̆ RTC ԊᴆȂ ῀ ѿ ӊ ̆

ҍ ̆RTC ȂRTC ᵬ ̂RTC̃

Ȃ 

ᴍ VDDᶫ ̂VBAK VDD̃ Ҋⱳץ̆ ̔ 

Â PC13 PI8 ᵬҹץ I/O RTCⱳ ̂ ̂RTC̃̃Ȃ 

Â PC14 PC15 ᵬҹץ I/O LXTAL Ȃ 

ᴍ VBAT ᶫ ̂VBAK VBAT̃̆ Ҋⱳץ ̔ 

Â PC13 PI8ֽ ᵬҹRTCⱳץ ̂ ̂RTC̃̃Ȃ 

Â PC14 PC15ֽ ᵬҹLXTAL Ȃ 

̔ ԍPC13 PC15 PI8 ℗ ᶫ ̆ ℗ ֽ ̆

PC13 PC15 PI8 GPIO ₮ ̆ῒ ᵬ Ҍ 2MHẑ

ҹ30pF̃Ȃ 

3.3.2. ᴍSRAM 

VCORE ῤ 4K ᴍ SRAMȂ PMU_CS Ҭ BLDOON ᵝ ̆ ᴍ

SRAMԍ VDD ̆ Ữ Ȃ ֓ ’Ҋ̆ ᴍ SRAM ᴍ

ᶫ Ȃ ῒז ̂ VDD ̃Ҋ̆ ᴍ SRAMҍ

SRAM ѿ ̆ VDD ᶫ Ȃ 

ᴍSRAM FMC ԍᵞ ῃḠ ף ץ̆ Ҍ

Ȃ FMC ₮ᵞ ῃḠ ῀ Ḡ ̆ ᴍSRAM ̆ ҡ

Ȃ ᵝRCU_BDCTL BKPRSTβ̆Ҍᴪ ᵝ ᴍSRAMҬ Ữ Ȃ 

3.3.3. VDD / VDDA  

VDD / VDDA VDD VDDA ң №ȂVDD HXTAL̂ ᵣ ȁ̃LDO

̂ ȁ̃POR / PDR̂҉ / ᵝ ȁ̃FWDGT̂ ̃ PC13ȁ

PC14ȁPC15PI8ӊ PAD ȂVDDA ADC / DAĈAD / DA ȁ̃

IRC16M̂ῤ 16M RC ȁ̃IRC48̂ῤ 48M RC ȁ̃IRC32K̂ῤ 32K RC

̃PLLŝ ̃ LVD̂ᵞ ̃ Ȃ 

VDD  

ҹVCORE ᶫ LDÔ ̃̆ ῒ ᵝ Ḡ ᶏ Ȃ ץ ҹ҈ Ҍ ᵬ

̔ ̂ῃᶫ ȁ̃ ̂ῃᶫ ᵞⱳ ̃ ̂῏

Ȃ̃ 

POR / PDR̂҉  / ᵝ̃ VDD / VDDA ᵞԍ ṿ ֟ ᵝ

Ḥ ᵝ ᴍ ӊ ҩ 3-2. ҉  / ᵝ ԅᶫ ᵝ

Ḥ ӊ ῏ ȂVPOR ҉ ᵝ ṿ ̆ῖ ṿ ҹ2.40V̆VPDR ᵝ
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ṿ ̆ῖ ṿ ҹ1.8VȂ Vhystṿ ҹ600mVȂ 

3-2. ҉  / ᵝ  

VDD / VDDA

VPOR

tRSTTEMPO

2ms

ᵝ̂ᵞ ̃

t

VPDR

600mV

Vhyst

 

̔PDR_ONֽ ԍҌ ԍ144-pinBGA100-pin ҉Ȃῤ POR / PDR

PDR_ONᶏ ȂҹԅḠ ҉ Ҋ POR / PDR̆ PDR_ON

⌠VDD҉̂ΐᵣ ṿ Ύ Ȃ̃Ȃ 

BOR VDD / VDDA ᵞԍ BOR_THӈ ṿғ ṿҌҹ0b11

̂BOR_TH = 0b11̆BORⱳ ῏ ̃ ֟ ᵝḤ ᵝ ᴍ ӊ ҩ ȂҌ

BOR_THṿ ҹ0b11̆POR / PDR̂҉  / ᵝ̃ ᴪѿ ԍ

Ȃ 3-3. BOR ԅᶫ BORᵝḤ ӊ ῏ ȂVBOR BORᵝ

ṿ ̆ ṿ BOR_THҬ ӈȂ Vhystṿҹ100mVȂ 

3-3. BOR  

VDD / VDDA

VBOR

tRSTTEMPO

2ms

BOR ᵝ ̂ᵞ ̃

t

100mV

Vhyst

 



                                      GD32A490Ύ 

76 
 

VDDA  

LVDⱳ VDD/VDDAᶫ ᵞԍᵞ ṿ̆ ṿ └

̂PMU_CTL̃Ҭ LVDT[2:0]ᵝ ȂLVD LVDENβ ᶏ ̆ᵝԍ

̂PMU_CS̃Ҭ LVDFβ ᵞ Ԋᴆ ₮ ̆ Ԋᴆ EXTI16̆ ץ

EXTI16֟ Ҭ Ȃ 3-4. LVDṿ ԅVDD / VDDAᶫ

LVD₮Ḥ ῏ Ȃ̂ LVDҬ Ḥ ᶭ ԍEXTI16 ҉ Ҋ Ȃ̃ Vhyst

ṿҹ100mVȂ 

3-4. LVD ṿ  

VDD / VDDA

LVD ₮

t

LVD

 ṿ

100mV

Vhyst

 

ѿ ̆ VDDᶫ ̆ VDDAᶫ Ȃҹԅ ADC DAC

ҹ̆ VDDA ᶫ ᶏ ⌠ Ȃҹ ᾧ V̆DDA

VDD̆ VSSA VSSȂ ↕̆ VDDA VDD

Ҍ ̆VDDA ԍ VDD̆ᵖ Ҍ 0.3VȂ 

ҹ ADC DAC ̆ ADC/DACVREFP / VREFNȂ

Ҍ ̆VREFP VDDA ̆ ̆

14-2. ADC ῀ ӈ 15-1. DAC. VREFN VSSA ̆

VREFP ֽ ԍҌ ԍ100-pin ҉̆ 64-pin Ҍ ̆ ῒῤ

VDDA VSSAȂVREFNֽ ԍBGA176-pinBGA100-pin ҉̆ ῒז

̆ῒῤ VSSAȂ 

3.3.4. VCORE  

VCORE ҹCortexÈ-M4ῤ ȁAHB / APBȁ ᴍ VDD / VDDA APB

ᶫ Ȃ VCORE ҉ ̆POR VCOREҬ֟ ѿҩ ᵝ ↓̆ ᵝ ̆

῀ ̆ ᾢ ῏ └ᵝ̆ӊ ѿ WFIWFĔפ Ḃ ῀

Ȃ῏ԍ ῤ ̆ Ҋץ ԇץ ȂVCORE ṿ ΎȂ 
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ꜚ  

VCORE ᵬ Ҋ̆ғ ԅ ⱳ ̆ ῀ ꜚ Ȃᶏ ꜚ

Ҋץ ̔ 

Â ҹIRC16M HXTALȂ 

Â PMU_CTL HDEN 1̆ᶏ ꜚ Ȃ 

Â PMU_CS HDRF ᵝȂ 

Â PMU_CTL HDS 1̆ LDO℗ ⌠ ꜚ Ȃ 

Â PMU_CS HDSRF ᵝȂ ῀ ꜚ Ȃ 

Â ᵬ Ȃ 

IRC16M HXTALᵬҹ ̆ ץ PMU_CTL HDEN HDS 0

₮ ꜚ Ȃ ₮ ̆ ᴪ ꜚ ₮ ꜚ Ȃ 

3.3.5.  

ᵝ ᵝ ̆GD32A490xx MCUԍῃⱳ ғ ῃ ԍᶫ Ȃ

ᵞ ⱳ ҈ ̔⁞ ̂HCLK̆PCLK1̆PCLK2̆̓͂̃ ᶏ

PMU_CTL LDOVS LDO₮ ȂLDOVS PLL̓͂ ’Ҋ

ץ ̆ PLL ̆ LDO₮ ᴪ ꜚVCORE Ȃ PLL̓͂

̆LDO₮ᵞ ꜚVCORE Ȃ ̆҈ ץ ᵞ ⱳ ̆ ױ

ȁ Ȃ 

 

ҍCortexÈ-M4 SLEEPING Ȃ Ҋֽ̆ ῏ CortexÈ-M4 Ȃ

῀ ̆ CortexÈ-M4 └ Ҭ SLEEPDEEPᵝ̆ ѿ

WFIWFEפ Ȃ WFIפ ῀ ̆ᴋᵥҬ ץ Ȃ

WFEפ ῀ ᴋ̆ᵥ Ԋᴆ ץ ̂ SEVONPEND

ҹ1̆ ᴋᵥҬ ץ ̆ CortexÈ-M4 Ύ Ȃ̃ ԍ ῀ ₮Ҭ ҉

̆ Ȃ 

CortexÈ-M4ҬSCR̂ └ ̃ SLEEPONEXITᵝ̆ ң ῀ └  ̔

Â Sleep-now̔ SLEEPONEXITᵝ ̆ѿ WFI WFE MCŬפ ῀

Ȃ 

Â Sleep-on-exit̔ SLEEPONEXITᵝ ᵝ̆ ׆ ᵞᴨᾢ Ҭ

̆MCU ῀ Ȃ 

 

ҍCortexÈ-M4 SLEEPDEEP Ȃ Ҋ̆VCORE Ҭ

ῃ ῏ ̆IRC16MȁHXTALPLLsӞῃ ȂSRAM Ҭ ῤ Ḡ

Ȃ PMU_CTL LDOLPᵝ ̆ └LDO ᵬ ᵞⱳ Ȃ

῀ ӊ╠̆ᾢ CortexÈ-M4 └ SLEEPDEEP ᵝ 1̆Ῥ

PMU_CTL STBMODᵝ̆ WFI WFE פ ῀ Ȃ
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WFIפ ῀ ᴋ̆ᵥ EXTI Ҭ ץ ׆ Ҭ

Ȃ WFE פ ῀ ̆ᴋᵥ EXTI Ԋᴆ ץ ׆

Ҭ ̂ SEVONPENDҹ 1̆ ᴋᵥ EXTIҬ ץ ̆

CortexÈ-M4 Ύ Ȃ̃↨ ₮ ̆IRC16M Ҭᵬҹ Ȃ ̆

LDO ᵬ ᵞⱳ ̆ Ӈ Ȃ 

Ҋ̆ PMU_CTL LDEN̆LDNP̆LDLP̆LDOLPᵝ ץ

῀ᵞ ꜚ Ȃᵞ ꜚ ΐ ᵞ ꜚ ⱬ̆ᵞ Ȃ 

ꜚ / ⱳ ̔ PMU_CTL LDENᵝ ҹ 00̆ ᵬ

ꜚ ҊȂ PMU_CTL LDOLP 0 ᶏץ LDO ԍ ⱳ  

ꜚ / ᵞⱳ ̔ PMU_CTL LDENᵝ ҹ 00̆ ᵬ

ꜚ ҊȂ PMU_CTL LDOLP 1 ᶏץ LDO ԍᵞⱳ Ȃ 

ᵞ ꜚ / ⱳ ̔ PMU_CTL LDEN ҹ 11̆LDNP 1 ץ ῀

ᵞ ꜚ Ȃ PMU_CTL LDOLP 0 ᶏץ LDO ԍ ⱳ Ȃ 

ᵞ ꜚ / ᵞⱳ ̔ PMU_CTL LDEN ҹ 11̆LDLP 1 ץ ῀

ᵞ ꜚ Ȃ PMU_CTL LDOLP 1 ᶏץ LDO ԍᵞⱳ Ȃ 

ᵞ ꜚ̔ PMU_CTL LDEN ҹ 00̆ Ҍᴪ ᵞ ꜚ Ȃ 

̔ҹԅ ≠ ῀ ̆ EXTI ҉ ̂ EXTI_PD Ҭ̃

῏ ᵝ ᵝ̆ 6-3. EXTIȂ ↕̆

῀ Ҋ Ȃ 

 

ԍCortexÈ-M4 SLEEPDEEP Ȃ Ҋ̆ ҩVCORE ῃ

Ả ᶫ ̆ LDO IRC16MȁHXTALPLLӞᴪ ῏ Ȃ ῀ ╠̆ᾢ

CortexÈ-M4 └ SLEEPDEEPᵝ 1̆ Ῥ PMU_CTL STBMODβ

1̆ Ῥ PMU_CS WUFβ ̆ WFI WFE ̆פ ῀ ̆

PMU_CS STBFβ MCU ῀ Ȃ ҩ ̆

NRST ᵝ̆RTC Ԋᴆ̆ RTC᷅ ῀ԊᴆȁRTC ԊᴆȁRTC

Ԋᴆ RTC Ԋᴆ̆FWDGTᵝ̆WKUP ҉ Ȃ ץ ⌠ ᵞ

ⱳ ̆ᵖ Ȃ ̆ѿ ῀ ̆SRAM VCORE ̂ ԅ

ᴍSRAM̆ BLDOONβ ̃ ῤ ᴪҡ Ȃ ₮ ̆ᴪ ҉ ᵝ̆ ᵝ

ӊ CortexÈ-M4 0x00000000׆ ףפ Ȃ 

3-1.  

    

 ֽ῏ CPU  

1ȁ῏ VCORE

 

2ȁ῏ IRC16MȁHXTAL

PLL 

1ȁ῏ VCORE ᶫ

 

2ȁ῏ IRC16MȁHXTAL

PLL 

LDO  
̂ ⱳ ̆

ꜚ ̃ 

̂ ⱳ ᵞⱳ

̆ ꜚ ᵞ ꜚ

̃ 

῏  
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 SLEEPDEEP = 0 
SLEEPDEEP = 1 

STBMOD = 0 

SLEEPDEEP = 1 

STBMOD = 1̆WURST=1 

῀ WFI פ WFE WFI WFE WFI WFE 

 

WFI ῀̆↕ᴋ

ᵥҬ ̕ 

WFE ῀̆↕

ᴋᵥԊᴆ̂

SEVONPEND = 1

Ҭ ̃  

WFI ῀̆ EXTI

ᴋᵥҬ ̕

WFE ῀̆ EXTI ᴋ

ᵥԊᴆ̂ SEVONPEND = 

1 Ҭ ̃  

1ȁNRST  

2ȁWKUP  

3ȁFWDGT ᵝ 

4ȁRTC 

  

IRC16M  

LDO ԍᵞⱳ ̆

ⱴ LDO  

҉ ↓ 

̔ Ҋ̆ ԅ NRST ̆ ҹRTCⱳ PC13PI8̆ ᵬ LXTAL

PC14PC15̆ᶏ WKUP ̆ῒז I / O ԍ Ȃ 
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3.4. PMU  

PMU ̔0x4000 7000 

3.4.1. └ ̂PMU_CTL̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 C000̂׆ ᵝ̃ 

ץ ̂16β̃ ̂32β̃ Ȃ 

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

Ḡ  LDEN[1:0] HDS HDEN 

 rw rw rw 

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

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

rs  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 HDS ꜚ ℗  

IRC16M HXTALᵬҹ ̆ HDRF ᵝ ̆ ᴆ ᵝ 1Ȃ

ᵝ ᵝ ̆ ῀ ꜚ Ȃ ᴆ 0 Ӟ̆ ₮ HDEN

0 ᴆ 0Ȃ 

0̔ ꜚ ℗  

1̔ ꜚ ℗  

16 HDEN ꜚ ᶏ  

ҹ IRC16M HXTAL ̆ ᵝ ᴆ ᵝȂ ₮

̆ ᵝ ᴆ ᴆ Ȃ 

0̔ ꜚ  

1̔ᶏ ꜚ  

15:14 LDOVS[1:0] LDO ₮ 

PLL ῏ ̆ ֓ᵝ ᴆ ̆ Һ PLL ᶏ ̆LDOVS ṿ Ȃ

Һ PLL῏ ̆LDO ₮ᵞ ҬȂ 

00̔Ḡ ̂LDO ₮ᵞ ̃ 

01̔LDO ₮ᵞ  

10̔LDO ₮Ҭ  

11̔LDO ₮  
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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  

9 Ḡ  Ḡ ᵝṿȂ 

8 BKPWEN ᴍ Ώᶏ  

0̔ ᴍ Ώ  

1̔ᾛ ᴍ Ώ  

ᵝӊ ̆ᴋᵥ ᴍ Ώ Ȃ ᴍ ẠΏ

̆ ᾢ ᵝ 1Ȃ 

7:5 LVDT[2:0] ᵞ ṿ 

000̔2.1V 

001̔2.3V 

010̔2.4V 

011̔2.6V 

100̔2.7V 

101̔2.9V 

110̔3.0V 

111̔3.1V 

4 LVDEN ᵞ ᶏ  

0̔῏ ᵞ  

1̔ ᵞ  

3 STBRST ᵝ 

0̔  

1̔ ᵝ  

ᵝ̆ 0 

2 WURST ᵝ 

0̔  

1̔ ᵝ  

ᵝ̆ 0 

1 STBMOD  

0̔ Cortex®-M4 ῀ SLEEPDEEP ̆ ῀  

1̔ Cortex®-M4 ῀ SLEEPDEEP ̆ ῀  

0 LDOLP LDOᵞⱳ  

0̔ ῀ ̆LDOׅ ᵬ 

1̔ ῀ ̆LDO ῀ᵞⱳ  
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3.4.2. └ ̂PMU_CS̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000̂׆ Ҍ ᵝ̃ 

ץ ̂16β̃ ̂32β̃ Ȃ 

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

Ḡ  LDRF[1:0] HDSRF HDRF 

 rc_w1 r r 

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

Ḡ  

LDOVSR

F 

Ḡ  BLDOON WUPEN Ḡ  BLDORF LVDF STBF WUF 

 r  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 HDSRF ꜚ℗  

0̔ ꜚ℗  

1̔ ꜚ℗  

16 HDRF ꜚ‰  

0̔ ꜚ  

1̔ ꜚ  

15 Ḡ  Ḡ ᵝṿȂ 

14 LDOVSRF LDO  

0̔LDO  

1̔LDO  

13:10 Ḡ  Ḡ ᵝṿȂ 

9 BLDOON ᴍ SRAM  

ᵝ ᴆ ᵝ̆ ᴍ SRAM ̆ ԍ VDD Ḡ ᴍ SRAM

Ҭ Ȃ VDD ̆ ᵝ 0̆ ᴍ SRAMҬ ᴪҡ Ȃ 

0̔῏ ᴍ SRAM  

1̔ ᴍ SRAM  

8 WUPEN WKUP ᶏ  

0̔῏ WKUP ⱳ  
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1̔ WKUP ⱳ  

WUPEN ῀ ӊ╠ 1̆ WKUP ҉ ᴪ ׆

Ȃ ԍWKUP ҹ ̆WKUP ῤ ҹ ῀Ҋ Ȃ

ᵝ └ᵝ ̆ ῀ҹ Ṝ̆ ᴪ ѿҩ ԊᴆȂ 

7:4 Ḡ  Ḡ ᵝṿȂ 

3 BLDORF ᴍ  

0̔ ᴍ  

1̔ ᴍ  

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 PMU_CTL STBRSTβ Ȃ 

0 WUF  

0̔ ⌠ Ԋᴆ 

1̔ ⌠ WKUP RTC Ԋᴆ̆ RTC᷅῀ԊᴆȁRTC Ԋᴆȁ

RTC Ԋᴆ RTC Ȃ 

ᵝ POR/PDR PMU_CTL WURSTβ Ȃ 
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4. ᵝ ᾝ̂RCŨ 

4.1. ᵝ └ ᾝ̂RCTL̃ 

 ׃ .4.1.1

GD32A490xxᵝ └ ҈ └ ̔ ᵝȁ ᵝ ᴍ ᵝȂ ᵝ

ҹ‛ ᵝ ῒ̆ ᵝ ԅ ᴍ Ȃ ᵝ ᵝ ԅSW-DP └ ᴍ ӊ

ῒᵩ №̆ ῤ IPȂ ᴍ ᵝ ᵝ ᴍ Ȃ ᵝ Ḥ ȁῤ

Ԋᴆ ᵝ Ȃ ׃ ῏ԍ ֓ ᵝ Ḥ Ȃ 

4.1.2. ⱳ  

ᵝ 

ҊԊᴆҬӊѿץ ̆֟ ᵝ̔1ȁ҉  / ᵝ̂POR / PDR β ̃2ȁ

ᵝ̂BOR β ̃3ȁ׆ Ҭ ῤ ᵝ ֟ Ȃ ᵝ ᵝ

ԅ ᴍ Ȃ ᵝҹᵞ ̆ ῤ LDO ‰‰ ᶫ1.2V ̆

ᵝ ҹ Ȃ ᵝ῀ Ữ 0x0000_0004Ȃ 

ᵝ 

ҊᴋѿԊᴆץ ̆֟ ѿҩ ᵝ̔ 

Â ҉ ᵝ̂POWER_RSTñ̕  

Â ᵝ̂NRST̃̕  

Â ̂WWDGT_RSTñ̕  

Â ̂FWDGT_RSTñ̕  

Â CortexÈ-M4 Ҭ ᵝ └ Ҭ SYSRESETREQᵝ ó1ô̂ SW_RSTñ̕  

Â nRST_STDBYᵝ ҹ0̆ ғ ῀ ֟ ᵝ

̂OB_STDBY_RSTñ̕  

Â nRST_DPSLP ҹ 0̆ ғ ῀

̂OB_DPSLP_RSTñȂ 

ᵝ ᵝ ԅSW-DP └ ᴍ ӊ ῒᵩ №̆ ῤ IPȂ 

ᵝ ‖ Ḡ ѿҩ ᵝ ̂ ῤ ̃ 20ɛs ᵞ ‖ Ȃ 



                                      GD32A490Ύ 

85 
 

4-1. ᵝ  

Filter

WWDGT_RSTn

FWDGT_RSTn

SW_RSTn

OB_STDBY_RSTn

OB_DPSLP_RSTn

POWER_RSTn

NRST

ᵝ
 20 us

ᵞ ‖

 

ᴍ ᵝ 

ҊԊᴆӊѿץ ̆֟ ᴍ ᵝ̔ 

1ȁ ᴍ └ Ҭ BKPRSTᵝҹó1ô̕ 

2ȁ ᴍ ҉ ᵝ̂ VDD VBATң ╠ Ҋ̆VDD VBAT҉ Ȃ̃ 

̔ ᴍ ᵝ ̆BKPSRAMҌᴪ ᵝ 

4.2. └ ᾝ̂CCTL̃ 

 ׃ .4.2.1

└ ᾝ ᶫԅѿ ↓ ⱳ ̆ ѿҩῤ 16M RC ̂IRC16M ȁ̃

ѿҩῤ 48M RC ̂IRC48M̃ȁѿҩ ᵣ ̂HXTAL̃ȁѿҩῤ

32K RC ̂IRC32K ȁ̃ѿҩ ᵞ ᵣ ̂LXTAL ȁ̃҈ҩ ̂PLL ȁ̃

ѿҩHXTAL ȁ № ȁ Ȃ 

AHBȁAPB Cortex®-M4 ̂CK_SYS̃̆ ץ

IRC16MȁHXTAL PLLȂ ץ ⌠240MHzȂ 
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4-2.  

4-32 MHz

HXTAL

16 MHz

IRC16M

Clock

Monitor

CK_IRC16M

CK_HXTAL

CK_PLLP

CK_SYS

240 MHz max

AHB

Prescaler

÷1,2...512

CK_AHB

240 MHz max

APB1

Prescaler

÷1,2,4,8,16

TIMER1,2,3,4,5,6,

11,12,13 

CK_APB1 x1

x2 or x4

APB2

Prescaler

÷1,2,4,8,16

TIMER0,7,8,

9,10

CK_APB2 x1

 x2 or x4

CK_APB2

120 MHz max

Peripheral enable

PCLK2

to APB2 peripherals

CK_APB1

60 MHz max

Peripheral enable

PCLK1

to APB1 peripherals

TIMERx enable

CK_TIMERx

to TIMER0,7,

8,9,10

TIMERx enable

CK_TIMERx

to TIMER1,2,3,4, 

5,6,11,12,13

CK_ADCX to ADC0,1,2

AHB enable

HCLK

(to AHB bus,Cortex-

M4,SRAM,DMA,peripherals)

÷8
CK_CST

(to Cortex-M4 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 /31

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
/P

/Q

/R
PLL

240 MHz max

240 MHz max

xN

VCO
/P

/Q

/R
PLLI2S

xN

VCO
/P

/Q

/R
PLLSAI

1

0

CK_I2Sx

to I2S
Peripheral enable

I2SSEL

00

01

10

CK_TLI

to TLI
Peripheral enable

/DIV

CK_OUT1

CK_PLLP

CK_HXTAL

CK_SYS

CK_PLLI2SR

11

00

01

10

CKOUT1SEL[1:0]

CKOUT1DIV

÷1,2,3,4,5

CK_HXTAL

0

1

0

1

/2 or

/20
ENET_PHY_SEL

ENET_TX_CLK

ENET_RX_CLK

CK_ENETTX

to ENET TX
Peripheral enable

CK_ENETRX

to ENET RX
Peripheral enable

CK48M

to USBFS USBHS TRNG 

SDIO

Peripheral enable

CK_USBHS_ULPI

to USBHS ULPI
Peripheral enable

USB HS PHY clock 24Mhz to 60Mhz
0

1CK48M

48 MHz

IRC48M

1

0

CTC

CK48MSEL

CK_CTC

0

1

PLL48MSEL

/PSC

I2S_CKIN

EMBPHY

0

1

PLLSEL

ADC

Prescaler

÷2,4,6,8

40 MHz max
ADC

Prescaler

÷5,6,10,20

0

1

ADCCK[2]

№ ץ AHBȁAPB2 APB1 ȂAHB APB2/APB1

№≢ҹ 240 MHz/120 MHz/60 MHzȂRCU AHB ̂HCLK̃8№ ᵬҹ Cortex

̂SysTick̃ Ȃ SysTick └ ̆ ҉

AHB̂HCLK̃ ᵬҹ SysTick Ȃ 

ADC APB2 2ȁ4ȁ6ȁ8№ AHB 5ȁ6ȁ10ȁ20№ ̆ ױ

ADC_SYNCCTL ADCCKᵝ Ȃ 

TIMER AHB № ̆ ץ ԍCK_APBxȁCK_APBx ңṐ CK_APBx

ṐȂ Ḥ RCU_CFG1 TIMERSELᵝȂ 
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USBFS/USBHS/TRNG/SDIO CK48M ᶫȂ RCU_ADDCTL

CK48MSEL PLL48MSELᵝ ץ PLLQ ȁPLLSAIP IRC48M ẠҹCK48M

Ȃ 

USBHS_GUSBCS EMBPHYᵝ̆USBHS ULPI ץ ULPI 

PHY CK48M ᶫȂ 

CTC IRC48M ᶫ̆ CTC ᾝ̆ ץ IRC48M ꜚ Ȃ 

RCU_CFG0 I2SSELᵝ̆I2S ץ PLLI2SR

I2S_CKIN ῀ ᶫȂ 

RCU_CFG1 PLLSAIRDIVᵝ ̆TLI ץ PLLSAIR

2ȁ4ȁ8ȁ16№ ᶫȂ 

SYSCFG_CFG1 ENET_PHY_SELᵝ ץ̆ TX/RX ץ

̂ENET_TX_CLK / ENET_RX_CLK̃ ῀ ᶫȂ 

RCU_BDCTL RTCSRCᵝ̆RTC ץ LXTAL ȁIRC32K

HXTAL 2-31̂ 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 

4.2.2. Һ  

Â 4⌠32 MHz ᵣ ̂HXTAL̃̕ 

Â ῤ 16 MHz RC ̂IRC16M̃̕ 

Â ῤ 48 MHz RC ̂IRC48M̃̕ 

Â 32,768 Hz ᵞ ᵣ ̂LXTAL̃̕ 

Â ῤ 32 KHz RC ̂IRC32K̃̕ 

Â PLL HXTAL IRC16M̕ 

Â HXTAL Ȃ 

4.2.3. ⱳ  

ᵣ ̂HXTAL̃ 

4⌠32MHz ᵣ ҹ ᶫ ҹ Ȃ ᵣ

ңҩHXTAL Ȃ ᵣ Ȃ 
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4-3. HXTAL  

OSCIN OSCOUT

C1 C2

Crystal

 

HXTAL ᵣ ץ └ RCU_CTL HXTALENᵝ ꜚ ῏ ̆ └

RCU_CTLҬ HXTALSTBᵝ Ȃ ꜚ ̆ ⌠

ѿᵝ ᴆ ó1ô̆ ₮ Ȃ ҩ ҹ ꜚ Ȃ HXTAL

̆ Ҭ RCU_INTҬ Ҭ ᶏ ᵝHXTALSTBIEᵝ ó1ô̆ ᴪ

֟ Ҭ Ȃ ̆HXTAL ץ ᵬ PLL ῀ Ȃ 

└ RCU_CTL HXTALBPS HXTALENᵝ ó1ôץ Ȃ

῀ ̆Ḥ OSCIN̆OSCOUTḠ ̆ 4-4. ҊHXTAL Ȃ

̆CK_HXTAL ԍ ꜚOSCIN Ȃ 

4-4. 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

RCU_INTҬ Ҭ ᶏ ᵝIRC16MSTBIE ó1ô̆ IRC16M ץ ̆ ֟ ѿҩҬ Ȃ

IRC16M Ӟ ᵬ PLL ῀ Ȃ 

ᴪ ‰IRC16M ̆ᵖ ׅ HXTAL Ȃ ץ

ȁ ᴆ ‗ ҩ ᵬҹ Ȃ 

HXTAL PLL ҹ ҹ̆ԅ ⁞ ׆ ̆

׆ ∆ ̆ ᴆᴪ └IRC16M ᵬҹ Ȃ 
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ῤ 48M RC ̂IRC48M̃ 

ῤ 48MHz RC ̆ IRC48M ̆ 48MHz ̆ ᶏ

USBFS/USBHS/TRNG/SDIO ̆IRC48M Ҍ ᴋᵥ ᴆ ᴆҊҹ

ᶫԅѿ ᵞ ȂIRC48M RC ץ RCU_ADDCTL Ҭ

IRC48MENᵝ ꜚ ῏ ȂRCU_ADDCTL Ҭ IRC48MSTBᵝ ῤ

48MHz RC Ȃ RCU_ADDINT Ҭ Ҭ ᶏ ᵝIRC48MSTBIE

ó1ô̆ IRC48M ץ ̆ ֟ ѿҩҬ ȂIRC48M ẠҹUSBFS/USBHS/TRNG/SDIO

Ȃ 

ᴪ ‰IRC48M ̆ᵖ ׅ Ҍ ‰Ȃ ҹUSB

48MHz 1%ȂCTC ᾝ ᶫԅѿ ᴆ ꜚ ꜚ ⱳ IRC48M

⌠ Ȃ 

̂PLL̃ 

҈ҩῤ ̆PLLȁPLLI2S PLLSAIȂPLLP Ạҹ ̂Ҍ

240MHz̃,PLLQ ẠҹUSBFS/USBHS/TRNG/SDIOץ ȂPLLI2S ץ

ẠҹI2S ȂPLLSAI ẠҹCK48Mץ TLI Ȃ 

PLL ץ RCU_CTL Ҭ PLLENᵝ ꜚ ῏ ȂRCU_CTL Ҭ

PLLSTBᵝ PLL Ȃ RCU_INT Ҭ Ҭ ᶏ ᵝPLLSTBIE

ó1ô̆ PLL ץ ̆ ֟ ѿҩҬ Ȃ 

PLLI2S ץ RCU_CTL Ҭ PLLI2SENᵝ ꜚ ῏ ȂRCU_CTL Ҭ

PLLI2SSTBᵝ PLLI2S Ȃ RCU_INT Ҭ Ҭ ᶏ ᵝ

PLLI2SSTBIE ó1ô̆ PLLI2S ץ ̆ ֟ ѿҩҬ Ȃ 

PLLSAI ץ RCU_CTL Ҭ PLLSAIENᵝ ꜚ ῏ ȂRCU_CTL Ҭ

PLLSAISTBᵝ PLLSAI Ȃ RCU_INT Ҭ Ҭ ᶏ ᵝ

PLLSAISTBIE ó1ô̆ PLLSAI 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 ó1ô̆

LXTAL ץ ̆ ֟ ѿҩҬ Ȃ 

ᴍ └ RCU_BDCTL LXTALBPS LXTALENᵝ ó1ôץ

ȂCK_LXTALҍ ⌠OSC32IN ҉ Ḥ ѿ Ȃ 

ῤ 32K RC ̂IRC32K̃ 

IRC32Kῤ RC ѿҩᵞⱳ ̆ 32 kHz̆ҹ
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ᶫ ȂIRC32K ᶫᵞ ̆ ҹҌ ᴆȂIRC32K 

RC ץ ᵝ / RCU_RSTSCKҬ IRC32KENᵝ ꜚ ῏ Ȃ

ᵝ / RCU_RSTSCKҬ IRC32KSTBᵝ IRC32K Ȃ

ᵝ / RCU_RSTSCKҬ Ҭ ᶏ ᵝIRC32KSTBIE ó1ô̆ IRC32K

ץ ̆ ֟ ѿҩҬ Ȃ 

̂CK_SYS̃  

ᵝ ̆IRC16M ẠҹCK_SYS ̆ 0̆RCU_CFG0Ҭ

ᵝSCS ℗ץ ҹHXTAL CK_PLLPȂ SCS ṿ ̆

ᶏ ⌠ Ȃ ѿҩ PLL

ᵬҹ ̆ Ҍ Ả Ȃ 

HXTAL ̂CKM̃  

└ RCU_CTLҬ HXTAL ᶏ ᵝCKMEN̆HXTAL ᶏץ ⱳ

Ȃ ⱳ HXTAL ꜚ ᶏ ̆ HXTALẢ Ȃѿ ⌠HXTAL

̆HXTAL ꜚ ̆Ҭ RCU_INTҬ HXTAL Ҭ ᵝCKMIF

ó1ô̆֟ HXTAL ԊᴆȂ ҩ Ҭ Cortex®-M4 Ҍ Ҭ NMI Ȃ

HXTAL ᵬ PLL ̆HXTAL Ḇᶏ IRC16Mҹ ғPLL

ꜚ Ȃ 

₮ⱳ  

₮ⱳ 32kHz⌠240MHz׆₮ Ȃ 0̂ RCU_CFG0 Ҭ̃

CK_OUT0 ᵝ CKOUT0SEL Ҍ Ḥ Ȃ GPIO

ⱳ I/Ô AFIÕ ₮ Ḥ ȂCK_OUT1 ₮

RCU_CFG0Ҭ CKOUT1SELᵝ Ȃ 

4-1. ₮0  

₮ 0 ᵝ   

00 CK_IRC16M 

01 CK_LXTAL 

10 CK_HXTAL 

11 CK_PLLP 

4-2. ₮1  

₮ 1 ᵝ   

00 CK_SYS 

01 CK_PLLI2SR 

10 CK_HXTAL 

11 CK_PLLP 

RCU_CFG0 CKOUT0DIVᵝ ̆ ץ CK_OUT0 ₮ ᶛ№

̆ ᵞCK_OUT0 ₮ Ȃ 

RCU_CFG0 CKOUT1DIVᵝ ̆ ץ CK_OUT1 ₮ ᶛ№
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̆ ᵞCK_OUT1 ₮ Ȃ 

RTC  

RTC ҈ L̔XTALȁIRC32K HXTAL 2-31№ ̂ RCU_CFG0

RTCDIVᵝ ̃̆ ץ TIMER Ȃ ץ ⌠

RTC Ȃ Ḥ TIMER4_IRMP CI3_RMPᵝץ

TIMER10_IRMPITI1_RMPᵝȂ 

└ 

̂RCU_DSṼҬ DSLPVS[2:0]ᵝ ץ └1.2V

Ҋ Ȃ 

4-3. Ҋ1.2V  

DSLPVS[2:0] ̂Ṽ 

000 ṿ 

001 ṿ-0.1 

010 ṿ-0.2 

011 ṿ-0.3 

100 ~ 111 Ḡ  

RCU_DSV ̂RCU_VKEỸḠ Ȃ Ώ 0x1A2B3C4D⌠

RCU_VKEY ̆RCU_DSV Ώ῀Ȃ 
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4.3. RCU  

RCU ̔0x4002 3800 

4.3.1. └ ̂RCU_CTL̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 xx83 x ӈ 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

PLLSAIS

TB 

PLLSAIE

N 

PLLI2SS

TB 

PLLI2SE

N 

PLLSTB 

PLL 

EN 

Ḡ  CKMEN 

HXTALB

PS 

HXTALST

B 

HXTALE

N 

 r rw r rw r rw  rw rw r rw 

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

IRC16MCALIB[7:0] IRC16MADJ[4:0] Ḡ  

IRC16MS

TB 

IRC16ME

N 

r rw  r rw 

 

ᵝ/ᵝ    

31:30 Ḡ  Ḡ ᵝṿȂ 

29 PLLSAISTB PLLSAI ᵝ 

ᴆ 1 PLLSAI ₮  

0̔PLLSAI  

1̔PLLSAI  

28 PLLSAIEN PLLSAIᶏ  

ᴆ ᵝ ᵝ̆ ῀ ᴆ ᵝȂ 

0̔PLLSAI ῏  

1̔PLLSAI  

27 PLLI2SSTB PLLI2S ᵝ 

ᴆ 1 PLLI2S ₮  

0̔PLLI2S  

1̔PLLI2S  

26 PLLI2SEN PLLI2Sᶏ  

ᴆ ᵝ ᵝ̆ ῀ ᴆ ᵝȂ 

0̔PLLI2S ῏  

1̔PLLI2S  

25 PLLSTB PLL ᵝ 

ᴆ 1 PLL ₮  

0̔PLL  

1̔PLL  
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24 PLLEN PLLᶏ  

ᴆ ᵝ ᵝ̆ PLL Ạҹ ᵝҌ ᵝȂ ῀

ᴆ ᵝȂ 

0̔PLL ῏  

1̔PLL  

23:20 Ḡ  Ḡ ᵝṿȂ 

19 CKMEN HXTAL ᶏ  

0̔ 4 ~ 32 MHz ᵣ ̂HXTAL̃  

1̔ᶏ 4 ~ 32 MHz ᵣ ̂HXTAL̃  

ᴆ ⌠HXTAL ᵞ ̆ῤ ᴆ ꜚ℗ ⌠

IRC16M Ȃ Ҋ₃ץ ̔ ᵝ̆҉ ᵝ̆ ᴆ

CKMIFᵝȂ 

̔ᶏ HXTAL ץ ̆ ᴆ └ᵝIRC16MEN ̆ ꜚᶏ

IRC16M Ȃ 

18 HXTALBPS ᵣ ̂HXTAL̃ ᶏ  

HXTALᵝҹ0 HXTALBPSᵝ Ώ 

0̔ HXTAL  

1̔ᶏ HXTAL  HXTAL ₮ ԍ ῀  

17 HXTALSTB ᵣ ̂HXTAL̃ ᵝ 

ᴆ ó1ô HXTAL  

0̔HXTAL  

1̔HXTAL  

16 HXTALEN ᵣ ̂HXTAL̃ᶏ  

ᴆ ᵝ ᵝ̆ HXTAL ᵬҹ PLL Ạҹ ̆

ῒẠҹPLL ῀ ̆ ᵝҌ ᵝȂ ῀ ᴆ ꜚ

ᵝȂ 

0̔ 4 ~ 32 MHz ᵣ ῏  

1̔ 4 ~ 32 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%Ȃ 

2 Ḡ  Ḡ ᵝṿȂ 

1 IRC16MSTB IRC16Mῤ 16MHz RC ᵝ 

ᴆ ó1ô IRC16M  

0̔IRC16M  

1̔IRC16M  

0 IRC16MEN ῤ 16MHz RC ᶏ  
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ᴆ ᵝ ᵝ̆ IRC16M Ạҹ ̆ ᵝҌ ᵝȂ ׆

̆ CKMEN ᵝ ᵬ HXTAL

̆ ᵝ ᴆ 1 ꜚIRC16M Ȃ 

0̔ῤ 16 MHz RC ῏  

1̔ῤ 16 MHz RC  

4.3.2. PLL ̂RCU_PLL̃ 

Ẓ ̔0x04 

ᵝṿ̔0x2400 3010 

PLL Ҋ↓Ὲ ̔ 

CK_PLLVCOSRC = CK_PLLSRC / PLLPSC 

CK_PLLVCO = CK_PLLVCOSRC × PLLN  

CK_PLLP = CK_PLLVCO / PLLP 

CK_PLLQ = CK_PLLVCO / PLLQ 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  PLLQ[3:0] Ḡ  PLLSEL Ḡ  PLLP[1:0] 

 rw  rw  rw 

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

Ḡ  PLLN[8:0] PLLPSC[5:0] 

 rw rw 

 

ᵝ/ᵝ    

31:28 Ḡ  Ḡ ᵝṿȂ 

27:24 PLLQ[3:0] PLLQ ₮ № ̂PLL VCO Ạҹ ῀̃ 

PLL ῏ ᴆ ᵝ Ȃ ֓ᵝ Ạ PLL VCO ̂CK_PLLVCÕ

№ PLLQ ₮ ̂CK_PLLQ Ȃ̃CK_PLLQ ץ ᵬ UBSFS/USBHS 

̂48MHz̃ȁTRNĜ 48MHz̃ SDIÔ Ò48MHz̃ ȂRCU_PLL

PLLNᵝ CK_PLLVCO ԅ Ȃ 

0000̔Ḡ  

0001̔Ḡ  

0010̔CK_PLLQ = CK_PLLVCO / 2 

0011̔CK_PLLQ = CK_PLLVCO / 3 

0100̔CK_PLLQ = CK_PLLVCO / 4 

é 

1111̔CK_PLLQ = CK_PLLVCO / 15 

23 Ḡ  Ḡ ᵝṿȂ 

22 PLLSEL PLL  

ᴆ ᵝ ᵝ̆ └PLL  

0̔IRC16M ҹPLLȁPLLSAIȁPLLI2S  
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1̔HXTAL ҹPLLȁPLLSAIȁPLLI2S  

21:18 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

240MHz̃ȂRCU_PLL PLLNᵝ CK_PLLVCO ԅ Ȃ 

00̔CK_PLLP = CK_PLLVCO / 2 

01̔CK_PLLP = CK_PLLVCO / 4 

10̔CK_PLLP = CK_PLLVCO / 6 

11̔CK_PLLP = CK_PLLVCO / 8 

15 Ḡ  Ḡ ᵝṿȂ 

14:6 PLLN[8:0] PLL VCO Ṑ  

PLL ῏ ᴆ ᵝ ֽ̂ ῃ / Ώ ᵬ Ȃ̃ ֓ᵝ Ạ PLL 

VCO ̂CK_PLLVCOSRC̃Ṑ PLL VCO ₮ ̂CK_PLLVCÕȂ

RCU_PLL PLLPSCᵝ CK_PLLVCOSRC ԅ Ȃ 

̔CK_PLLVCO 100MHz⌠ 500MHzӊ  

PLLN ṿ ̔ 

64ÒPLLNÒ500̂ RCU_PLLSSCTL SSCGON=0̃ 

69ÒPLLNÒ500̂ RCU_PLLSSCTL SSCGON=1/SS_TYPE=0̃ 

71ÒPLLNÒ500̂ RCU_PLLSSCTL SSCGON=1/SS_TYPE=1̃ 

000000000̔Ḡ  

000000001̔Ḡ  

é 

000111111̔Ḡ  

001000000̔CK_PLLVCO = CK_PLLVCOSRC x 64 

001000001̔CK_PLLVCO = CK_PLLVCOSRC x 65 

é 

111110100̔CK_PLLVCO = CK_PLLVCOSRC x 500 

111110101̔Ḡ  

é 

111111111̔Ḡ  

5:0 PLLPSC[5:0] PLL VCO №  

PLL ῏ ᴆ ᵝ Ȃ ֓ᵝ Ạ PLL ̂CK_PLLSRC̃

№ PLL VCO ̂ CK_PLLVCOSRC̃ȁ PLLSAI VCO

̂CK_PLLSAIVCOSRC̃ PLLI2S VCO ̂CK_PLLI2SVCOSRC Ȃ̃RCU_PLL

PLLSELᵝ CK_PLLSRC ԅ Ȃ 

VCO 1MHz⌠ 2MHzӊ  

000000̔Ḡ . 

000001̔Ḡ  

000010̔CK_PLLSRC / 2 

000011̔CK_PLLSRC / 3 

é 
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111111̔CK_PLLSRC / 63 

4.3.3. 0̂ RCU_CFG0̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

CKOUT1SEL[1:0] CKOUT1DIV[2:0] CKOUT0DIV[2:0] I2SSEL CKOUT0SEL[1:0] RTCDIV[4:0] 

rw 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_PLLI2SR  

10̔ ᵣ ̂HXTAL̃ 

11̔ CK_PLLP  

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

CK_OUT1 RCU_CFG0 31:30ᵝ 

0xx̔CK_OUT1Ҍ№  

100̔CK_OUT1 2№  

101̔CK_OUT1 3№  

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 I2SSEL I2S   

ᴆ ᵝ ᵝ̆ └I2S  

0̔ PLLI2S ₮ ᵬҹI2S  

1̔ I2S_CKIN ῀Ḥ ᵬҹI2S  

22:21 CKOUT0SEL[1:0] CKOUT0  

ᴆ ᵝ  
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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 1MHz  ̃

00000̔  

00001̔  

00010̔CK_HXTAL / 2 

00011̔CK_HXTAL / 3 

é 

11111̔CK_HXTAL / 31 

15:13 APB2PSC[2:0] APB2 №  

ᴆ ᵝ ̆ └ APB2 № Ȃ 

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 № Ȃ 

0xx̔ CK_AHB Ҍ№  

100̔ CK_AHB 2№  

101̔ CK_AHB 4№  

110̔ CK_AHB 8№  

111̔ CK_AHB 16№  

9:8 Ḡ  Ḡ ᵝṿȂ 

7:4 AHBPSC[3:0] AHB №  

ᴆ ᵝ ̆ └ AHB № Ȃ 

0xxx̔ CK_SYS Ҍ№  

1000̔ CK_SYS 2№  

1001̔ CK_SYS 4№  

1010̔ CK_SYS 8№  

1011̔ CK_SYS 16№  

1100̔ CK_SYS 64№  

1101̔ CK_SYS 128№  

1110̔ CK_SYS 256№  

1111̔ CK_SYS 512№  

3:2 SCSS[1:0]  

ᴆ ᵝ ̆ ╠ Ȃ 

00̔ CK_IRC16M ᵬҹ CK_SYS  
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01̔ CK_HXTAL ᵬҹ CK_SYS  

10̔ CK_PLLP ᵬҹ CK_SYS  

11̔Ḡ  

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  

11̔Ḡ  

4.3.4. Ҭ ̂RCU_INT̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  CKMIC 

PLLSAI 

STBIC 

PLLI2S 

STBIC 

PLL 

STBIC 

HXTAL 

STBIC 

IRC16M 

STBIC 

LXTAL 

STBIC 

IRC32K 

STBIC 

 w w w w w w w w 

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

Ḡ  

PLLSAI 

STBIE 

PLLI2S 

STBIE 

PLL 

STBIE 

HXTAL 

STBIE 

IRC16M 

STBIE 

LXTAL 

STBIE 

IRC32K 

STBIE 

CKMIF 

PLLSAI 

STBIF 

PLLI2S 

STBIF 

PLL 

STBIF 

HXTAL 

STBIF 

IRC16M 

STBIF 

LXTAL 

STBIF 

IRC32K 

STBIF 

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

 

ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿȂ 

23 CKMIC HXTAL Ҭ  

ᴆΏ 1 ᵝ CKMIF ᵝ 

0̔Ҍ ᵝ CKMIF ᵝ 

1̔ ᵝ CKMIF ᵝ 

22 PLLSAISTBIC PLLSAI Ҭ  

ᴆΏ 1 ᵝ PLLSAISTBIF ᵝ 

0̔Ҍ ᵝ PLLSAISTBIF ᵝ 

1̔ ᵝ PLLSAISTBIF ᵝ 

21 PLLI2SSTBIC PLLI2S Ҭ  

ᴆΏ 1 ᵝ PLLI2SSTBIF ᵝ 

0̔Ҍ ᵝ PLLI2SSTBIF ᵝ 

1̔ ᵝ PLLI2SSTBIF ᵝ 
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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 PLLSAISTBIE PLLSAI Ҭ ᶏ  

ᴆ ᵝ ᵝ ᶏ / PLLSAI Ҭ  

0̔ PLLSAI Ҭ  

1̔ᶏ PLLSAI Ҭ  

13 PLLI2SSTBIE PLLI2S Ҭ ᶏ  

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  
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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 PLLSAISTBIF PLLSAI Ҭ ᵝ 

PLLSAI ғPLLSAISTBIEᵝ 1 ᴆ 1 

ᴆ ᵝ PLLSAISTBICᵝ ᵝ 

0̔ PLLSAI Ҭ ֟  

1̔֟ PLLSAI 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 

ᴆ ᵝ PLLSTBICᵝ ᵝ 

0̔ PLL Ҭ ֟   

1̔֟ PLL Ҭ   

3 HXTALSTBIF HXTAL Ҭ ᵝ 

4~32 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  
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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  

4.3.5. AHB1ᵝ ̂RCU_AHB1RST̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

USBHSR

ST 

Ḡ  

ENETRS

T 

Ḡ  IPARST 

DMA1RS

T 

DMA0RS

T 

Ḡ  

 rw  rw  rw rw rw  

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

Ḡ  CRCRST Ḡ  PIRST PHRST PGRST PFRST PERST PDRST PCRST PBRST PARST 

 rw  rw rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:30 Ḡ  Ḡ ᵝṿȂ 

29 USBHSRST USBHS ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ USBHS 

28:26 Ḡ  Ḡ ᵝṿȂ 

25 ENETRST Ethernet ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ ENET 

24 Ḡ  Ḡ ᵝṿȂ 

23 IPARST IPA ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ IPA 
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22 DMA1RST DMA1 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ DMA1 

21 DMA0RST DMA0 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ DMA0 

20:13 Ḡ  Ḡ ᵝṿȂ 

12 CRCRST CRC ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ CRC 

11:9 Ḡ  Ḡ ᵝṿȂ 

8 PIRST GPIO I ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ GPIO I 

7 PHRST GPIO H ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ GPIO H 

6 PGRST GPIO G ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ GPIO G 

5 PFRST GPIO F ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ GPIO F 

4 PERST GPIO E ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ GPIO E 

3 PDRST GPIO D ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ GPIO D 

2 PCRST GPIO C ᵝ 
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ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ GPIO C 

1 PBRST GPIO B ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ GPIO B 

0 PARST GPIO A ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ GPIO A 

4.3.6. AHB2ᵝ ̂RCU_AHB2RST̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  

USBFSR

ST 

TRNGRS

T 

Ḡ  DCIRST 

 rw rw  rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7 USBFSRST USBFS ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ USBFS 

6 TRNGRST TRNG ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ TRNG 

5:1 Ḡ  Ḡ ᵝṿȂ 

0 DCIRST DCI ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ DCI 
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4.3.7. AHB3ᵝ ̂RCU_AHB3RST̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  

EXMCRS

T 

 rw 

 

ᵝ/ᵝ    

31:1 Ḡ  Ḡ ᵝṿȂ 

0 EXMCRST EXMC ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ EXMC 

4.3.8. APB1ᵝ ̂RCU_APB1RST̃ 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

UART7R

ST 

UART6R

ST 

DACRST PMURST Ḡ  

CAN1RS

T 

CAN0RS

T 

Ḡ  I2C2RST I2C1RST I2C0RST 

UART4R

ST 

UART3R

ST 

USART2

RST 

USART1

RST 

Ḡ  

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 

SPI2RST SPI1RST Ḡ  

WWDGT

RST 

Ḡ  

TIMER13

RST 

TIMER12

RST 

TIMER11

RST 

TIMER6R

ST 

TIMER5R

ST 

TIMER4R

ST 

TIMER3R

ST 

TIMER2R

ST 

TIMER1R

ST 

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

 

ᵝ/ᵝ    

31 UART7RST UART7 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ UART7 

30 UART6RST UART6 ᵝ 

ᴆ ᵝ ᵝ 
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0̔ ᵬ  

1̔ ᵝ UART6 

29 DACRST DAC ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ DAC 

28 PMURST PMU ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ PMU 

27 Ḡ  Ḡ ᵝṿȂ 

26 CAN1RST CAN1 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ CAN1 

25 CAN0RST CAN0 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ CAN0 

24 Ḡ  Ḡ ᵝṿȂ 

23 I2C2RST I2C2 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ I2C2 

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 UART4RST UART4 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ UART4 

19 UART3RST UART3 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  
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1̔ ᵝ UART3 

18 USART2RST USART2 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ USART2 

17 USART1RST USART1 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ USART1 

16 Ḡ  Ḡ ᵝṿȂ 

15 SPI2RST SPI2 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ SPI2 

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 

10:9 Ḡ  Ḡ ᵝṿȂ 

8 TIMER13RST TIMER13 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ TIMER13 

7 TIMER12RST TIMER12 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ TIMER12 

6 TIMER11RST TIMER11 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ TIMER11 

5 TIMER6RST TIMER6 ᵝ 

ᴆ ᵝ ᵝ 
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0̔ ᵬ  

1̔ ᵝ TIMER6 

4 TIMER5RST TIMER5 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ TIMER5 

3 TIMER4RST TIMER4 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

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 

4.3.9. APB2ᵝ ̂RCU_APB2RST̃ 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  TLIRST Ḡ  SPI5RST SPI4RST Ḡ  

TIMER10

RST 

TIMER9R

ST 

TIMER8R

ST 

 rw  rw rw  rw rw rw 

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

Ḡ  

SYSCFG

RST 

SPI3RST SPI0RST SDIORST Ḡ  ADCRST Ḡ  

USART5

RST 

USART0

RST 

Ḡ  

TIMER7R

ST 

TIMER0R

ST 

 rw rw rw rw  rw  rw rw  rw rw 

 

ᵝ/ᵝ    

31:27 Ḡ  Ḡ ᵝṿȂ 

26 TLIRST TLI ᵝ 
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ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ TLI 

25:22 Ḡ  Ḡ ᵝṿȂ 

21 SPI5RST SPI5 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ SPI5 

20 SPI4RST SPI4 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ SPI4 

19 Ḡ  Ḡ ᵝṿȂ 

18 TIMER10RST TIMER10 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ TIMER10 

17 TIMER9RST TIMER9 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ TIMER9 

16 TIMER8RST TIMER8 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ TIMER8 

15 Ḡ  Ḡ ᵝṿȂ 

14 SYSCFGRST SYSCFG ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ SYSCFG 

13 SPI3RST SPI3 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ SPI3 

12 SPI0RST SPI0 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ SPI0 
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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 USART5RST USART5 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ USART5 

4 USART0RST USART0 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ USART0 

3:2 Ḡ  Ḡ ᵝṿȂ 

1 TIMER7RST TIMER7 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ TIMER7 

0 TIMER0RST TIMER0 ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ TIMER0 

4.3.10. AHB1ᶏ ̂RCU_AHB1EÑ 

Ẓ ̔0x30 

ᵝṿ̔0x0010 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

USBHSU

LPIEN 

USBHSE

N 

ENETPT

PEN 

ENETRX

EN 

ENETTX

EN 

ENETEN Ḡ  IPAEN DMA1EN DMA0EN 

TCMSRA

MEN 

Ḡ  

BKPSRA

MEN 

Ḡ  

 rw rw rw rw rw rw  rw rw rw rw  rw  

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

Ḡ  CRCEN Ḡ  PIEN PHEN PGEN PFEN PEEN PDEN PCEN PBEN PAEN 
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 rw  rw rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31 Ḡ  Ḡ ᵝṿȂ 

30 USBHSULPIEN USBHS ULPI ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ USBHS ULPI  

1̔ USBHS ULPI  

29 USBHSEN USBHS ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ USBHS  

1̔ USBHS  

28 ENETPTPEN ץ PTP ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ ץ PTP  

1̔ ץ PTP  

27 ENETRXEN ץ RX ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ ץ RX  

1̔ ץ RX  

26 ENETTXEN ץ TX ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ ץ TX  

1̔ ץ TX  

25 ENETEN ץ ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ ץ  

1̔ ץ  

24 Ḡ  Ḡ ᵝṿȂ 

23 IPAEN IPA ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ IPA  

1̔ IPA  

22 DMA1EN DMA1 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ DMA1  

1̔ DMA1  

21 DMA0EN DMA0 ᶏ  

ᴆ ᵝ ᵝ 
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0̔῏ DMA0  

1̔ DMA0  

20 TCMSRAMEN TCMSRAM ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ TCMSRAM  

1̔ TCMSRAM  

19 Ḡ  Ḡ ᵝṿȂ 

18 BKPSRAMEN BKPSRAM ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ BKPSRAM  

1̔ BKPSRAM  

17:13 Ḡ  Ḡ ᵝṿȂ 

12 CRCEN CRC ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ CRC  

1̔ CRC  

11:9 Ḡ  Ḡ ᵝṿȂ 

8 PIEN GPIO I ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ GPIO I  

1̔ GPIO I  

7 PHEN GPIO H ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ GPIO H  

1̔ GPIO H  

6 PGEN GPIO G ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ GPIO G  

1̔ GPIO G  

5 PFEN GPIO F ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ GPIO F  

1̔ GPIO F  

4 PEEN GPIO E ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ GPIO E  

1̔ GPIO E  

3 PDEN GPIO D ᶏ  



                                      GD32A490Ύ 

112 
 

ᴆ ᵝ ᵝ 

0̔῏ GPIO D  

1̔ GPIO D  

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 

0̔῏ GPIO A  

1̔ GPIO A  

4.3.11. 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  

USBFSE

N 

TRNGEN Ḡ  DCIEN 

 rw rw  rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7 USBFSEN USBFS ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ USBFS  

1̔ USBFS  

6 TRNGEN TRNG ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ TRNG  

1̔ TRNG  

5:1 Ḡ  Ḡ ᵝṿȂ 
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0 DCIEN DCI ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ DCI  

1̔ DCI  

4.3.12. AHB3ᶏ ̂RCU_AHB3EÑ 

Ẓ ̔0x38 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  EXMCEN 

 rw 

 

ᵝ/ᵝ    

31:1 Ḡ  Ḡ ᵝṿȂ 

0 EXMCEN EXMC ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ EXMC  

1̔ EXMC  

4.3.13. APB1ᶏ ̂RCU_APB1EÑ 

Ẓ ̔0x40 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

UART7E

N 

UART6E

N 

DACEN PMUEN Ḡ  CAN1EN CAN0EN Ḡ  I2C2EN I2C1EN I2C0EN 

UART4E

N 

UART3E

N 

USART2

EN 

USART1

EN 

Ḡ  

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 

SPI2EN SPI1EN Ḡ  

WWDGT

EN 

Ḡ  

TIMER13

EN 

TIMER12

EN 

TIMER11

EN 

TIMER6E

N 

TIMER5E

N 

TIMER4E

N 

TIMER3E

N 

TIMER2E

N 

TIMER1E

N 

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

 

ᵝ/ᵝ    

31 UART7EN UART7 ᶏ  

ᴆ ᵝ ᵝ 
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0̔῏ UART7  

1̔ UART7  

30 UART6EN UART6 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ UART6  

1̔ UART6  

29 DACEN DAC ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ DAC  

1̔ DAC  

28 PMUEN PMU ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ PMU  

1̔ PMU  

27 Ḡ  Ḡ ᵝṿȂ 

26 CAN1EN CAN1 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ CAN1  

1̔ CAN1  

25 CAN0EN CAN0 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ CAN0  

1̔ CAN0  

24 Ḡ  Ḡ ᵝṿȂ 

23 I2C2EN I2C2 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ I2C2  

1̔ I2C2  

22 I2C1EN I2C1 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ I2C1  

1̔ I2C1  

21 I2C0EN I2C0 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ I2C0  

1̔ I2C0  

20 UART4EN UART4 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ UART4  
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1̔ UART4  

19 UART3EN UART3 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ UART3  

1̔ UART3  

18 USART2EN USART2 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ USART2  

1̔ USART2  

17 USART1EN USART1 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ USART1  

1̔ USART1  

16 Ḡ  Ḡ ᵝṿȂ 

15 SPI2EN SPI2 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ SPI2  

1̔ SPI2  

14 SPI1EN SPI1 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ SPI1  

1̔ SPI1  

13:12 Ḡ  Ḡ ᵝṿȂ 

11 WWDGTEN WWDGT ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ WWDGT  

1̔ WWDGT  

10:9 Ḡ  Ḡ ᵝṿȂ 

8 TIMER13EN TIMER13 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ TIMER13  

1̔ TIMER13  

7 TIMER12EN TIMER12 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ TIMER12  

1̔ TIMER12  

6 TIMER11EN TIMER11 ᶏ  

ᴆ ᵝ ᵝ 
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0̔῏ TIMER11  

1̔ TIMER11  

5 TIMER6EN TIMER6 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ TIMER6  

1̔ TIMER6  

4 TIMER5EN TIMER5 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ TIMER5  

1̔ TIMER5  

3 TIMER4EN TIMER4 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ TIMER4  

1̔ TIMER4  

2 TIMER3EN TIMER3 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ TIMER3  

1̔ TIMER3  

1 TIMER2EN TIMER2 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ TIMER2  

1̔ TIMER2  

0 TIMER1EN TIMER1 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ TIMER1  

1̔ TIMER1  

4.3.14. 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 

Ḡ  TLIEN Ḡ  SPI5EN SPI4EN Ḡ  

TIMER10

EN 

TIMER9E

N 

TIMER8E

N 

 rw  rw rw  rw rw rw 

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

Ḡ  

SYSCFG

EN 

SPI3EN SPI0EN SDIOEN ADC2EN ADC1EN ADC0EN Ḡ  

USART5

EN 

USART0

EN 

Ḡ  

TIMER7E

N 

TIMER0E

N 

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

31:27 Ḡ  Ḡ ᵝṿȂ 

26 TLIEN TLI ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ TLI  

1̔ TLI  

25:22 Ḡ  Ḡ ᵝṿȂ 

21 SPI5EN SPI5 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ SPI5  

1̔ SPI5  

20 SPI4EN SPI4 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ SPI4  

1̔ SPI4  

19 Ḡ  Ḡ ᵝṿȂ 

18 TIMER10EN TIMER10 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ TIMER10  

1̔ TIMER10  

17 TIMER9EN TIMER9 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ TIMER9  

1̔ TIMER9  

16 TIMER8EN TIMER8 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ TIMER8  

1̔ TIMER8  

15 Ḡ  Ḡ ᵝṿȂ 

14 SYSCFGEN SYSCFG ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ SYSCFG  

1̔ SYSCFG  

13 SPI3EN SPI3 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ SPI3  

1̔ SPI3  

12 SPI0EN SPI0 ᶏ  
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ᴆ ᵝ ᵝ 

0̔῏ SPI0  

1̔ SPI0  

11 SDIOEN SDIO ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ SDIO  

1̔ SDIO  

10 ADC2EN ADC2 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ ADC2  

1̔ ADC2  

9 ADC1EN ADC1 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ ADC1  

1̔ ADC1  

8 ADC0EN ADC0 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ ADC0  

1̔ ADC0  

7:6 Ḡ  Ḡ ᵝṿȂ 

5 USART5EN USART5 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ USART5  

1̔ USART5  

4 USART0EN USART0 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ USART0  

1̔ USART0  

3:2 Ḡ  Ḡ ᵝṿȂ 

1 TIMER7EN TIMER7 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ TIMER7  

1̔ TIMER7  

0 TIMER0EN TIMER0 ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ TIMER0  

1̔ TIMER0  
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4.3.15. AHB1 ᶏ ̂RCU_AHB1SPEÑ 

Ẓ ̔0x50 

ᵝṿ̔0x7EEF 91FF 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

USBHSU

LPISPEN 

USBHSS

PEN 

ENETPT

PSPEN 

ENETRX

SPEN 

ENETTX

SPEN 

ENETSP

EN 

Ḡ  IPASPEN 

DMA1SP

EN 

DMA0SP

EN 

Ḡ  

SRAM2S

PEN 

BKPSRA

MSPEN 

SRAM1S

PEN 

SRAM0S

PEN 

 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 

FMCSPE

N 

Ḡ  

CRCSPE

N 

Ḡ  PISPEN PHSPEN PGSPEN PFSPEN PESPEN PDSPEN PCSPEN PBSPEN PASPEN 

rw  rw  rw rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31 Ḡ  Ḡ ᵝṿȂ 

30 USBHSULPISPEN Ҋ USBHS ULPI ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ USBHS ULPI  

1̔ Ҋ USBHS ULPI  

29 USBHSSPEN Ҋ USBHS ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ USBHS  

1̔ Ҋ USBHS  

28 ENETPTPSPEN Ҋץ PTP ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ ץ PTP  

1̔ Ҋ ץ PTP  

27 ENETRXSPEN Ҋץ RX ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ ץ RX  

1̔ Ҋ ץ RX  

26 ENETTXSPEN Ҋץ TX ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ ץ TX  

1̔ Ҋ ץ TX  

25 ENETSPEN Ҋץ ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ ץ  

1̔ Ҋ ץ  
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24 Ḡ  Ḡ ᵝṿȂ 

23 IPASPEN Ҋ IPA ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ IPA  

1̔ Ҋ IPA  

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 SRAM2SPEN Ҋ SRAM2 ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ SRAM2  

1̔ Ҋ SRAM2  

18 BKPSRAMSPEN Ҋ BKPSRAM ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ BKPSRAM  

1̔ Ҋ BKPSRAM  

17 SRAM1SPEN Ҋ SRAM1 ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ SRAM1  

1̔ Ҋ SRAM1  

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  

14:13 Ḡ  Ḡ ᵝṿȂ 

12 CRCSPEN Ҋ CRC ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ CRC  
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1̔ Ҋ CRC  

11:9 Ḡ  Ḡ ᵝṿȂ 

8 PISPEN Ҋ GPIO I ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ GPIO I  

1̔ Ҋ GPIO I  

7 PHSPEN Ҋ GPIO H ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ GPIO H  

1̔ Ҋ GPIO H  

6 PGSPEN Ҋ GPIO G ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ GPIO G  

1̔ Ҋ GPIO G  

5 PFSPEN Ҋ GPIO F ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ GPIO F  

1̔ Ҋ GPIO F  

4 PESPEN Ҋ GPIO E ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ GPIO E  

1̔ Ҋ GPIO E  

3 PDSPEN Ҋ GPIO D ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ GPIO D  

1̔ Ҋ GPIO D  

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 

0̔ Ҋ῏ GPIO A  

1̔ Ҋ GPIO A  
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4.3.16. AHB2 ᶏ ̂RCU_AHB2SPEÑ 

Ẓ ̔0x54 

ᵝṿ̔0x0000 00C1 

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  

USBFSS

PEN 

TRNGSP

EN 

Ḡ  DCISPEN 

 rw rw  rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7 USBFSSPEN Ҋ USBFS ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ USBFS  

1̔ Ҋ USBFS  

6 TRNGSPEN Ҋ TRNG ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ TRNG  

1̔ Ҋ TRNG  

5:1 Ḡ  Ḡ ᵝṿȂ 

0 DCISPEN Ҋ DCI ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ DCI  

1̔ Ҋ DCI  

4.3.17. AHB3 ᶏ ̂RCU_AHB3SPEÑ 

Ẓ ̔0x58 

ᵝṿ̔0x0000 0001 

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  

EXMCSP

EN 

 rw 
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ᵝ/ᵝ    

31:1 Ḡ  Ḡ ᵝṿȂ 

0 EXMCSPEN Ҋ EXMC ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ EXMC  

1̔ Ҋ EXMC  

4.3.18. APB1 ᶏ ̂RCU_APB1SPEÑ 

Ẓ ̔0x60 

ᵝṿ̔0xF6FE C9FF 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

UART7S

PEN 

UART6S

PEN 

DACSPE

N 

PMUSPE

N 

Ḡ  

CAN1SP

EN 

CAN0SP

EN 

Ḡ  

I2C2SPE

N 

I2C1SPE

N 

I2C0SPE

N 

UART4S

PEN 

UART3S

PEN 

USART2

SPEN 

USART1

SPEN 

Ḡ  

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 

SPI2SPE

N 

SPI1SPE

N 

Ḡ  

WWDGT

SPEN 

Ḡ  

TIMER13

SPEN 

TIMER12

SPEN 

TIMER11

SPEN 

TIMER6S

PEN 

TIMER5S

PEN 

TIMER4S

PEN 

TIMER3S

PEN 

TIMER2S

PEN 

TIMER1S

PEN 

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

 

ᵝ/ᵝ    

31 UART7SPEN Ҋ UART7 ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ UART7  

1̔ Ҋ UART7  

30 UART6SPEN Ҋ UART6 ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ UART6  

1̔ Ҋ UART6  

29 DACSPEN Ҋ DAC ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ DAC  

1̔ Ҋ DAC  

28 PMUSPEN Ҋ PMU ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ PMU  

1̔ Ҋ PMU  

27 Ḡ  Ḡ ᵝṿȂ 



                                      GD32A490Ύ 

124 
 

26 CAN1SPEN Ҋ CAN1 ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ CAN1  

1̔ Ҋ CAN1  

25 CAN0SPEN Ҋ CAN0 ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ CAN0  

1̔ Ҋ CAN0  

24 Ḡ  Ḡ ᵝṿȂ 

23 I2C2SPEN Ҋ I2C2 ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ I2C2  

1̔ Ҋ I2C2  

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 UART4SPEN Ҋ UART4 ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ UART4  

1̔ Ҋ UART4  

19 UART3SPEN Ҋ UART3 ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ UART3  

1̔ Ҋ UART3  

18 USART2SPEN Ҋ USART2 ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ USART2  

1̔ Ҋ USART2  

17 USART1SPEN Ҋ USART1 ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ USART1  

1̔ Ҋ USART1  

16 Ḡ  Ḡ ᵝṿȂ 

15 SPI2SPEN Ҋ SPI2 ᶏ  
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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  

10:9 Ḡ  Ḡ ᵝṿȂ 

8 TIMER13SPEN Ҋ TIMER13 ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ TIMER13  

1̔ Ҋ TIMER13  

7 TIMER12SPEN Ҋ TIMER12 ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ TIMER12  

1̔ Ҋ TIMER12  

6 TIMER11SPEN Ҋ TIMER11 ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ TIMER11  

1̔ Ҋ TIMER11  

5 TIMER6SPEN Ҋ TIMER6 ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ TIMER6  

1̔ Ҋ TIMER6  

4 TIMER5SPEN Ҋ TIMER5 ᶏ  

ᴆ ᵝ ᵝ 

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 
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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  

4.3.19. APB2 ᶏ ̂RCU_APB2SPEÑ 

Ẓ ̔0x64 

ᵝṿ̔0x0477 7F33 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  TLISPEN Ḡ  

SPI5SPE

N 

SPI4SPE

N 

Ḡ  

TIMER10

SPEN 

TIMER9S

PEN 

TIMER8S

PEN 

 rw  rw rw  rw rw rw 

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

Ḡ  

SYSCFG

SPEN 

SPI3SPE

N 

SPI0SPE

N 

SDIOSPE

N 

ADC2SP

EN 

ADC1SP

EN 

ADC0SP

EN 

Ḡ  

USART5

SPEN 

USART0

SPEN 

Ḡ  

TIMER7S

PEN 

TIMER0S

PEN 

 rw rw rw rw rw rw rw  rw rw  rw rw 

 

ᵝ/ᵝ    

31:27 Ḡ  Ḡ ᵝṿȂ 

26 TLISPEN Ҋ TLI ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ TLI  

1̔ Ҋ TLI  

25:22 Ḡ  Ḡ ᵝṿȂ 

21 SPI5SPEN Ҋ SPI5 ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ SPI5  

1̔ Ҋ SPI5  

20 SPI4SPEN Ҋ SPI4 ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ SPI4  

1̔ Ҋ SPI4  
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19 Ḡ  Ḡ ᵝṿȂ 

18 TIMER10SPEN Ҋ TIMER10 ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ TIMER10  

1̔ Ҋ TIMER10  

17 TIMER9SPEN Ҋ TIMER9 ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ TIMER9  

1̔ Ҋ TIMER9  

16 TIMER8SPEN Ҋ TIMER8 ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ TIMER8  

1̔ Ҋ TIMER8  

15 Ḡ  Ḡ ᵝṿ 

14 SYSCFGSPEN Ҋ SYSCFG ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ SYSCFG  

1̔ Ҋ SYSCFG  

13 SPI3SPEN Ҋ SPI3 ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ SPI3  

1̔ Ҋ SPI3  

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 ADC2SPEN Ҋ ADC2 ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ ADC2  

1̔ Ҋ ADC2  

9 ADC1SPEN Ҋ ADC1 ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ ADC1  

1̔ Ҋ ADC1  

8 ADC0SPEN Ҋ ADC0 ᶏ  
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ᴆ ᵝ ᵝ 

0̔ Ҋ῏ ADC0  

1̔ Ҋ ADC0  

7:6 Ḡ  Ḡ ᵝṿȂ 

5 USART5SPEN Ҋ USART5 ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ USART5  

1̔ Ҋ USART5  

4 USART0SPEN Ҋ USART0 ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ USART0  

1̔ Ҋ USART0  

3:2 Ḡ  Ḡ ᵝṿ 

1 TIMER7SPEN Ҋ TIMER7 ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ TIMER7  

1̔ Ҋ TIMER7  

0 TIMER0SPEN Ҋ TIMER0 ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ TIMER0  

1̔ Ҋ TIMER0  

4.3.20. ᴍ └ ̂RCU_BDCTL̃ 

Ẓ ̔0x70 

ᵝṿ̔0x0000 0000, ᴍ ᵝ ᵝ 

 ̔ ᴍ └ ̂RCU_BDCTL̃ LXTALENȁLXTALBPSȁRTCSRC RTCENᵝ

ֽ ᴍ ᵝ 0Ȃ └ ̂PMU_CTL Ҭ̃ BKPWENᵝ 1

֓ᵝ ꜚȂ 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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  

LXTALDR

I 

LXTALBP

S 

LXTALST

B 

LXTALEN 

rw  rw  rw rw r rw 

 

ᵝ/ᵝ    
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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 

7:4 Ḡ  Ḡ ᵝṿȂ 

3 LXTALDRI LXTAL ꜚ ⱬ 

ᴆ ᵝ ᵝȂ ᴍ ᵝ ᵝ ṿ 

0̔ᵞ ꜚ ⱬ̂ ᵝṿ̃ 

1̔ ꜚ ⱬ 

̔LXTALDRIᵝ Ҋ  

2 LXTALBPS LXTAL ᶏ  

ᴆ ᵝ ᵝ 

0̔ LXTAL   

1̔ᶏ LXTAL  

1 LXTALSTB ᵞ ᵣ ᵝ 

ᴆ ó1ô LXTAL  

0̔LXTAL  

1̔LXTAL  

0 LXTALEN LXTAL ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ LXTAL  

1̔ᶏ LXTAL  

4.3.21. ᵝ / ̂RCU_RSTSCK̃ 

Ẓ ̔0x74 



                                      GD32A490Ύ 

130 
 

ᵝṿ̔0x0E00 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 

BOR 

RSTF 

RSTFC Ḡ  

r 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 

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 
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0̔ ᵝ  

1̔ ᵝ 

25 BORRSTF ᵝ ᵝ ᵝ 

ᵝ ᵝ ᴆ 1 

RSTFCᵝΏ 1 ᵝ 

0̔ ᵝ ᵝ  

1̔ ᵝ ᵝ 

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  

4.3.22. PLL └ ̂RCU_PLLSSCTL̃ 

Ẓ ̔0x80 

ᵝṿ̔0x0000 0000 

└ֽ ԍҺPLL Ȃ 

ֽ PLL ̆RCU_PLLSSCTL Ώ῀Ȃ 

ԍ PLL ̆ ҊῈ ̔ 

 MODCNT = round̂fPLLIN/4/fmod̃ 

 MODSTEP = round̂mdamp*PLLN*214/̂MODCNT*100̃̃ 

fPLLIN PLL ῀ ̆fmod └ ̆mdamp └ ̂ №

̃̆PLLN PLL Ṑ Ȃ 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ 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 
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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 ᴆ̔

MODSTEP*MODCNTÒ215-1 

12:0 MODCNT ֓ᵝ PLL └ Ȃ Ҋ ᴆ̔

MODSTEP*MODCNTÒ215-1 

4.3.23. PLLI2S ̂RCU_PLLI2S̃ 

Ẓ ̔0x84 

ᵝṿ̔0x2400 3000 

PLLI2S Ҋ↓Ὲ ̔ 

CK_PLLI2SVCOSRC = CK_PLLSRC / PLLPSC 

CK_PLLI2SVCO = CK_PLLI2SVCOSRC × PLLI2SN  

CK_PLLI2SR = CK_PLLI2SVCO / PLLI2SR 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  PLLI2SR[2:0] Ḡ  

 rw  

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

Ḡ  PLLI2SN[8:0] Ḡ  

 rw rw 

 

ᵝ/ᵝ    

30 Ḡ  Ḡ ᵝṿȂ 

30:28 PLLI2SR[2:0] PLLI2S VCO № ԍ PLLI2SR ₮  

PLLI2S ῏ ᴆ ᵝ ᵝȂ ֓ᵝ ԍ PLLI2S VCO  

̂CK_ PLLI2SVCÕ№ PLLI2SR ₮ ̂CK_PLLI2SR̃ȂCK_PLLI2SR

ԍ I2S ̂Ò240MHz̃ȂRCU_PLLI2S PLLI2SN ᵝ

CK_PLLI2SVCO ԅ Ȃ 

000̔Ḡ  

001̔Ḡ  

010̔CK_PLLI2SR = CK_PLLI2SVCO / 2. 

011̔CK_PLLI2SR = CK_PLLI2SVCO / 3 
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100̔CK_PLLI2SR = CK_PLLI2SVCO / 4 

é 

111̔CK_PLLI2SR = CK_PLLI2SVCO / 7 

27:15 Ḡ  Ḡ ᵝṿȂ 

14:6 PLLI2SN[8:0] PLLI2S VCO Ṑ  

PLLI2S ῏ ᴆ ᵝ ֽ̂ ῃ / Ώ ᵬ̃ 

֓ᵝ Ạ PLLI2S VCO ̂CK_PLLI2SVCOSRC Ṑ̃ PLLI2S VCO

₮ ̂ CK_PLLI2SVCO ̃ Ȃ RCU_PLL PLLPSC ᵝ

CK_PLLI2SVCOSRC ԅ Ȃ 

̔CK_ PLLI2SVCO 100MHz⌠ 500MHzӊ  

PLLI2SN ṿ ҹ̔50ÒPLLI2SNÒ500 

000000000̔Ḡ  

000000001̔Ḡ  

é 

000110001̔Ḡ  

000110010̔CK_PLLI2SVCO = CK_PLLI2SVCOSRC x 50. 

000110011̔CK_PLLI2SVCO = CK_PLLI2SVCOSRC x 51. 

é 

111110100̔CK_PLLI2SVCO = CK_PLLI2SVCOSRC x 500. 

111110101̔Ḡ  

é 

111111111̔Ḡ  

5:0 Ḡ  Ḡ ᵝṿȂ 

4.3.24. PLLSAI ̂RCU_PLLSAĨ 

Ẓ ̔0x88 

ᵝṿ̔0x2400 3000 

PLLSAI Ҋ↓Ὲ ̔ 

CK_PLLSAIVCOSRC = CK_PLLSRC / PLLPSC 

CK_PLLSAIVCO = CK_ PLLSAIVCOSRC × PLLSAIN  

CK_PLLSAIP = CK_ PLLSAIVCO / PLLSAIP 

CK_PLLSAIR = CK_ PLLSAIVCO / PLLSAIR 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  PLLSAIR[2:0] Ḡ  PLLSAIP[1:0] 

 rw  rw 

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

Ḡ  PLLSAIN[8:0] Ḡ  

 rw  
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ᵝ/ᵝ    

31 Ḡ  Ḡ ᵝṿȂ 

30:28 PLLSAIR[2:0] PLLSAI VCO № ԍ PLLSAIR ₮  

PLLSAI ῏ ᴆ ᵝ ᵝȂ ֓ᵝ ԍ PLLSAI VCO

̂CK_PLLSAIVCO №̃ PLLSAIR ₮ ̂CK_PLLSAIR Ȃ̃CK_PLLSAIR

ԍ TLI ̂Ò216MHz̃ȂRCU_PLLSAI PLLSAIN ᵝ

CK_PLLSAIVCO ԅ Ȃ 

000̔Ḡ  

001̔Ḡ  

010̔CK_PLLSAIR = CK_PLLSAIVCO / 2 

011̔CK_PLLSAIR = CK_PLLSAIVCO / 3 

100̔CK_PLLSAIR = CK_PLLSAIVCO / 4 

é 

111̔CK_PLLSAIR = CK_PLLSAIVCO / 7 

27:18 Ḡ  Ḡ ᵝṿȂ 

17:16 PLLSAIP[1:0] PLLSAI VCO № ԍ PLLSAIP ₮  

PLLSAI ῏ ᴆ ᵝ ᵝȂ ֓ᵝ ԍ PLLSAI VCO

̂CK_PLLSAIVCÕ№ PLLSAIP ₮ ̂CK_PLLSAIP̃ȂCK_PLLSAIP

ԍ UBSFS/USBHŜ48MHz̃̆TRNĜ48MHz̃ SDIÔÒ48MHz̃

ȂRCU_PLLSAI PLLSAINᵝ CK_PLLSAIVCO ԅ Ȃ 

00̔CK_PLLSAIP = CK_PLLSAIVCO / 2 

01̔CK_PLLSAIP = CK_PLLSAIVCO / 4 

10̔CK_PLLSAIP = CK_PLLSAIVCO / 6 

11̔CK_PLLSAIP = CK_PLLSAIVCO / 8 

15 Ḡ  Ḡ ᵝṿȂ 

14:6 PLLSAIN[8:0] PLLSAI VCO Ṑ  

PLLSAI ῏ ᴆ ᵝ ֽ̂ ῃ / Ώ ᵬ̃ 

֓ᵝ Ạ PLLSAI VCO ̂CK_PLLSAIVCOSRC̃Ṑ PLLSAI 

VCO ₮ ̂CK_PLLSAIVCÕȂRCU_PLL PLLPSC ᵝ

CK_PLLVCOSRC ԅ Ȃ 

̔CK_PLLSAIVCO 100MHz⌠ 500MHzӊ  

PLLI2SN ṿ ҹ̔50ÒPLLSAINÒ500 

000000000̔Ḡ  

000000001̔Ḡ  

é 

000110001̔Ḡ  

000110010̔CK_PLLSAIVCO = CK_PLLSAIVCOSRC x 50 

000110011̔CK_PLLSAIVCO = CK_PLLSAIVCOSRC x 51 

é 

111110100̔CK_PLLSAIVCO = CK_PLLSAIVCOSRC x 500 

111110101̔Ḡ  

é 
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111111111̔Ḡ  

5:0 Ḡ  Ḡ ᵝṿȂ 

4.3.25. 1̂ RCU_CFG1̃ 

Ẓ ̔0x8C 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

TIMERSE

L 

Ḡ  PLLSAIRDIV[1:0] 

 rw  rw 

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

Ḡ  

 

 

ᵝ/ᵝ    

31:25 Ḡ  Ḡ ᵝṿȂ 

24 TIMERSEL TIMER  

ᴆ ᵝ ᵝ ᵝ ӈԅ  

0̔ RCU_CFG0 APB1PSC/APB2PSCᵝ ṿҹ 0b0xx̂ CK_APBx 

= CK_AHB̃ 0b100̂CK_APBx = CK_AHB/2̃̆ ԍ CK_AHB

̂CK_TIMERx = CK_AHB̃̆ ↕ ԍ APB ңṐ̂ APB1

̔ CK_TIMERx = 2 x CK_APB1̆ APB2 ̔CK_TIMERx = 2 

x CK_APB2̃Ȃ 

1̔ RCU_CFG0 APB1PSC/APB2PSCᵝ ṿҹ 0b0xx̂ CK_APBx 

= CK_AHB̃̆ 0b100̂ CK_APBx = CK_AHB/2̃̆ 0b101̂ CK_APBx = CK_AHB/4 ,̃ 

ԍ CK_AHB̂CK_TIMERx = CK_AHB̃Ȃ ↕ ԍ APB

Ṑ̂ APB1 ̔CK_TIMERx = 4 x CK_APB1̕ APB2

̔CK_TIMERx = 4 x CK_APB2̃Ȃ 

23:18 Ḡ  Ḡ ᵝṿȂ 

17:16 PLLSAIRDIV[1:0] PLLSAIR №  

PLLSAI ῏ ᴆ ᵝ ᵝȂ ᵝ ԍ TLI Ȃ 

00̔CK_PLLSAIR / 2 

01̔CK_PLLSAIR / 4 

10̔CK_PLLSAIR / 8 

11̔CK_PLLSAIR / 16 

15:0 Ḡ  Ḡ ᵝṿȂ 
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4.3.26. ⱴ └ ̂RCU_ADDCTL̃ 

Ẓ ̔0xC0 

ᵝṿ̔0xXX00 0000 x ӈ 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

IRC48M48CALIB[7:0] Ḡ  

IRC48MS

TB 

IRC48ME

N 

r  r rw 

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

Ḡ  

PLL48MS

EL 

CK48MS

EL 

 rw rw 

 

ᵝ/ᵝ    

31:24 IRC48MCALIB[7:0] ῤ 48MHz RC ‰ṿ  

҉ ꜚⱴ ֓ᵝ 

23:18 Ḡ  Ḡ ᵝṿȂ 

17 IRC48MSTB ῤ 48MHz RC ᵝ 

ᴆ ó1ô IRC48M  

0̔IRC48M  

1̔IRC48M  

16 IRC48MEN ῤ 48MHz RC ᶏ  

ᴆ ᵝ ᵝȂ ῀ ᴆ ᵝ 

0̔῏ IRC48M  

1̔ IRC48M  

15:2 Ḡ  Ḡ ᵝṿȂ 

1 PLL48MSEL PLL48M  

ᴆ ᵝ ᵝȂ ᵝ ԍ CK_PLLQ CK_PLLSAIP ᵬҹPLL48M

 

0̔ CK_PLLQ  

1̔ CK_PLLSAIP  

0 CK48MSEL 48MHz  

ᴆ ᵝ ᵝȂ ᵝ ԍ IRC48M PLL48M ᵬҹCK48M Ȃ

CK48M ҹTRNG/SDIO/USBFS/USBHS ᶫ ȂRCU_ADDCTL

PLL48MSELᵝ PLL48M ԅ Ȃ 

0 Ҍ̔ IRC48M ̂ PLL48MSELᵝ ᶏ CK_PLLQ CK_PLLSAIP

̃ 

1̔ IRC48M  
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4.3.27. ⱴ Ҭ ̂RCU_ADDINT̃ 

Ẓ ̔0xCC 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

IRC48MS

TBIC 

Ḡ  

 w  

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

Ḡ  

IRC48MS

TBIE 

Ḡ  

IRC48MS

TBIF 

Ḡ  

 rw  r  

 

ᵝ/ᵝ    

31:23 Ḡ  Ḡ ᵝṿȂ 

22 IRC48MSTBIC ῤ 48 MHz RC Ҭ  

ᴆΏ 1 ᵝ IRC48MSTBIF ᵝ 

0̔Ҍ ᵝ IRC48MSTBIF ᵝ 

1̔ ᵝ IRC48MSTBIF ᵝ 

21:15 Ḡ  Ḡ ᵝṿȂ 

14 IRC48MSTBIE ῤ 48 MHz RC Ҭ ᶏ  

ᴆ ᵝ ᵝ ᶏ / IRC48M Ҭ  

0̔ IRC48M Ҭ  

1̔ᶏ IRC48M Ҭ  

13:7 Ḡ  Ḡ ᵝṿȂ 

6 IRC48MSTBIF IRC48M Ҭ ᵝ 

ῤ 48 MHz RC ғIRC48MSTBIEᵝ 1 ᴆ 1 

ᴆ ᵝ IRC48MSTBICᵝ ᵝ 

0̔ IRC48M Ҭ ֟  

1̔֟ IRC48M Ҭ  

5:0 Ḡ  Ḡ ᵝṿȂ 

 

4.3.28. APB1ⱴ ᵝ ̂RCU_ADDAPB1RST̃ 

Ẓ ̔0xE0 

ᵝṿ̔0x0000 0000 

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

IREFRST Ḡ  

CTC 

RST 

Ḡ  

rw  rw  

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

Ḡ  

 

 

ᵝ/ᵝ    

31 IREFRST IREF ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ IREF 

30:28 Ḡ  Ḡ ᵝṿȂ 

27 CTCRST CTC ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ CTC 

26:0 Ḡ  Ḡ ᵝṿȂ 

4.3.29. APB1ⱴᶏ ̂RCU_ADDAPB1EÑ 

Ẓ ̔0xE4 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

IREF 

EN 

Ḡ  

CTC 

EN 

Ḡ  

rw  rw  

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

Ḡ  

 

 

ᵝ/ᵝ    

31 IREFEN IREF ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ IREF  

1̔ IREF  

30:28 Ḡ  Ḡ ᵝṿȂ 

27 CTCEN CTC ᶏ  

ᴆ ᵝ ᵝ 
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0̔῏ CTC  

1̔ CTC  

26:0 Ḡ  Ḡ ᵝṿȂ 

4.3.30. APB1 ⱴ ᶏ ̂RCU_ADDAPB1SPEÑ 

Ẓ ̔0xE8 

ᵝṿ̔0x8800 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

IREF 

SPEN 

Ḡ  

CTCSP 

EN 

Ḡ  

rw  rw  

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

Ḡ  

 

 

ᵝ/ᵝ    

31 IREFSPEN Ҋ IREF ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ IREF  

1̔ Ҋ IREF  

30:28 Ḡ  Ḡ ᵝṿȂ 

27 CTCSPEN Ҋ CTC ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ CTC  

1̔ Ҋ CTC  

26:0 Ḡ  Ḡ ᵝṿȂ 

4.3.31. ̂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 
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ᵝ/ᵝ    

31:0 KEY[31:0] RCU_DSV  

֓ᵝֽ ᴆΏ̆ ֓ᵝ̆↕ῃҹ 0Ȃ RCC_VKEY Ώ 

0x1A2B3C4D ̆RCU_DSV ΏȂ 

4.3.32. ̂RCU_DSṼ 

Ẓ ̔0x134 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  DSLPVS[2:0] 

 rw 

 

ᵝ/ᵝ    

31:3 Ḡ  Ḡ ᵝṿȂ 

2:0 DSLPVS[2:0]  

ᴆ ᵝ ֓ᵝ 

000̔ Ҋῤ ҹ ṿ 

001̔ Ҋῤ ҹ̂ ṿ-0.1̃V̂Ҍ ᶏ ̃ 

010̔ Ҋῤ ҹ̂ ṿ-0.2̃V̂Ҍ ᶏ ̃ 

011̔ Ҋῤ ҹ̂ ṿ-0.3̃V̂Ҍ ᶏ ̃ 

100~111̔Ḡ  

  



                                      GD32A490Ύ 

141 
 

5. ‰ └ ̂CTC̃ 

 ׃ .5.1

‰ └ ̂CTC̃ ᴆ ̆ ꜚ ‰ῤ 48MHz RĈIRC48MȂ̃CTC

ԍ Ḥ ‰IRC48M ̆ ꜚ ꜚ ‰ṿ̆

ץ ⌠ѿҩ ‰ IRC48MȂ 

5.2. Һ  

Â ңҩ Ḥ ̔GPIÔCTC_SYNC̃̆LXTAL ̕ 

Â ᶫ ᴆ ‖̕ 

Â ᴆ ꜚ ‰̆ ᴆ ᵬ̕ 

Â ΐ Ḥ ⱳ 16 bits ‰ ̕ 

Â ԍ ᵀ ꜚ ‰ 8 bits ‰ ṿ̕ 

Â ᵝ Ҭ ̆ ԍ ‰ ̔ ‰ ⱳ ̂CKOKIF̃̆

̂CKWARNIF̃ ̂ERRIF̃Ȃ 

5.3. ⱳ  

CTC ῤ 5-1. CTC  Ȃב
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5-1. CTC  ׃

№
(/1,/2,/4,ŀ,/128)

CTC

‰ṿ

IR
C

4
8

M

PCLK1 APB1 BUS

GPIO
(CTC_SYNC)

LXTAL

Ḡ

CK_IRC48M

48MHz

10

00

01

11

REFSEL[1:0]
REFPSC[2:0]

SWREFPUL

RLVALUE

CKLIM

REF sync pulse

REFCAP

REFDIR

CTC

TRIMVALUE

Ḡ

 

5.3.1. REF ‖  

ᾢ̆ CTC_CTL1Ҭ REFSELᵝ Ḥ G̔PIÔCTC_SYNC̃̆

LXTAL ₮Ȃ 

̆ ץ CTC_CTL1Ҭ REFPOLᵝ Ḥ Ḥ ̆

CTC_CTL1Ҭ REFPSCᵝ ֟ ѿҩ Ḥ Ȃ 

ᶏ ᴆ ‖Ḥ ↕̆ CTC_CTL0Ҭ SWREFPULᵝҹ1Ȃ ᴆ

‖Ḥ ҍ ‖Ḥ ᵬȂ 

5.3.2. CTC ‰  

CTC ‰ CK_IRC48Mᶫ Ȃ ᵝCTC_CTL0Ҭ CNTENβ ̆

⌠ ѿҩREF ‖Ḥ ̆ RLVALUEṿ̂RLVALUECTC_CTL1׆

Ҭ ӈ̃ Ҋ Ȃ ⌠REF ‖Ḥ ̆ RLVALUEṿ̆

Ҋ Ȃ Ҍ⌠REF ‖Ḥ ̆ ᴪ Ҋ ⌠ ̆ Ῥ ҉

⌠128 x CKLIM̂CKLIMCTC_CTL1Ҭ ӈ̃̆ Ả ̆ ⌠ ⌠ҊѿҩREF ‖

Ḥ Ȃѿ ⌠REF ‖Ḥ ̆ ╠CTC‰ ṿ ῀CTC_STAT
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Ҭ REFCAPᵝ̆ ̆ ╠ ῀CTC_STAT REFDIRᵝȂ

ῤ 5-2. CTC ‼ Ȃ 

5-2. CTC ‰  

CKOKCKWARNCKERR CKWARN REFMISS

0+1 -1+2 -2

CTC

‰ṿ

CKLIM

3 x CKLIM

128 x CKLIM

ṿ

ṿ

 

5.3.3. ᵀ ꜚ ‰  

REF ‖Ḥ ₮ ̆ ᵀⱳ Ȃ REF ‖Ḥ ₮

Ҋ Ҭ̆ ╠ ̂ ҹ48M̃ ̆

CTC_CTL0Ҭ TRIMVALUEṿ̂ ‰ṿ Ȃ̃ REF ‖Ḥ ₮ ҉

Ҭ̆ ╠ ̆ ⁞ TRIMVALUEṿȂCTC_STATҬ

CKOKIFᵝ̆CKWARNIFᵝ̆CKERRβ REFMISSᵝ ԅ ᵀ Ȃ 

CTC_CTL0Ҭ AUTOTRIM̂ ᴆ ꜚ ‰ ̃ᵝ 1̆ ᴆ ꜚ ‰ ᶏ Ȃ

ҩ Ҭ̆ REF ‖Ḥ ₮ Ҋ Ҭ̆ ╠

̆CTC_CTL0Ҭ TRIMVALUEṿᴪ ꜚ ̆ ╠ Ȃ ӊ̆

REF ‖Ḥ ₮ ҉ Ҭ̆ ╠ ̆

TRIMVALUEṿᴪ ꜚ⁞ ׆̆ ⁞ ╠ Ȃ 

Â Counter < CKLIM ̆ ⌠REF ‖Ḥ ̕ 

͠ CTC_STATҬ CKOKIFᵝ̂ ‰ ⱳ ᵝ̃ ᵝ̆ ̆ CTC_CTL0

Ҭ CKOKIEᵝ̂ ‰ Ҭ ᶏ ᵝ̃ 1̆ ᴪ֟ ѿҩҬ Ȃ 

͠ CTC_CTL0Ҭ AUTOTRIM 1̆CTC_CTL0Ҭ TRIMVALUEṿҌ Ȃ 

Â CKLIM  Counter < 3 x CKLIM ̆ ⌠REF ‖Ḥ ̕ 

͠ CTC_STATҬ CKOKIFᵝ ᵝ̆ ̆ CTC_CTL0Ҭ CKOKIEᵝ 1̆ ᴪ

֟ ѿҩҬ Ȃ 

͠ CTC_CTL0Ҭ AUTOTRIMᵝ 1̆ Ҋ Ҭ C̆TC_CTL0Ҭ

TRIMVALUEṿ ⱴ1̆ ҉ Ҭ ⁞1Ȃ 

Â 3 x CKLIM  Counter < 128 x CKLIM ̆ ⌠REF ‖Ḥ ̕ 

͠ CTC_STATҬ CKWARNIFᵝ̂ ‰ Ҭ ᵝ̃ ᵝ̆ ̆ CTC_CTL0

Ҭ CKWARNIEᵝ̂ ‰ Ҭ ᶏ ᵝ̃ 1̆ ᴪ֟ ѿҩҬ Ȃ 
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͠ CTC_CTL0Ҭ AUTOTRIMᵝ 1̆ Ҋ Ҭ C̆TC_CTL0Ҭ

TRIMVALUEṿ ⱴ2̆ ҉ Ҭ ⁞2Ȃ 

Â Counter  128 x CKLIM̆ Ҋ Ҭ̆ ⌠REF ‖Ḥ ̕ 

͠ CTC_STATҬ CKERRᵝ̂ ‰ ᵝ̃ ᵝ̆ ̆ CTC_CTL0Ҭ

ERRIEᵝ̂ Ҭ ᶏ ᵝ̃ 1̆ ᴪ֟ ѿҩҬ Ȃ 

͠ CTC_CTL0Ҭ TRIMVALUEṿҌ Ȃ 

Â Counter = 128 x CKLIM̆ ҉ Ҭ ̕ 

͠ CTC_STATҬ REFMISSᵝ̂ REF ‖ҡ ᵝ̃ ᵝ̆ ̆ CTC_CTL0

Ҭ ERRIEᵝ 1̆ ᴪ֟ ѿҩҬ Ȃ 

͠ CTC_CTL0Ҭ TRIMVALUEṿҌ Ȃ 

CTC_CTL0Ҭ TRIMVALUE‰ṿ ԍ63̆ ᴪ ҉ Ԋᴆ̆ ̆ TRIMVALUE

‰ṿ ԍ0̆ ᴪ Ҋ ԊᴆȂTRIMVALUEṿ ҹ0~63̂҉ Ԋᴆ ̆

TRIMVALUEṿҹ63̕Ҋ Ԋᴆ T̆RIMVALUEṿҹ0̃Ȃ C̆TC_STATҬ TRIMERR

ᵝ̂ ‰ṿ ᵝ̃ ᴪ ᵝ̆ CTC_CTL0Ҭ ERRIEᵝ 1̆ ᴪ֟ ѿҩҬ Ȃ 

5.3.4. ᴆ  

CTC_CTL1ҬRLVALUEᵝ CKLIMᵝ ᵀ ᴆ ꜚ ‰ ῏ Ȃ ױ ṿ

̂IRC48M̔48 MHz̃ REF ‖Ḥ ⌠Ȃ REF

‖Ḥ CTC ⌠ ₮ ̆  RLVALUEṿҹ̔ץ

RLVALUE=(F_clockõ F_REF )-1                         ( 5-1) 

CKLIMṿ ̆ѿ ҹ ѿ ̆  CKLIMṿҹ̔ץ

CKLIM=Fclockõ FREF Ĭ0.12% õ2                      ( 5-2) 

ῖ ṿ 0.12%F̆clock ̂IRC48M̃̆FREF REF ‖Ḥ Ȃ 
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5.4. CTC  

CTC ̔0x4000 6C00 

5.4.1. └ 0̂ CTC_CTL0̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 2000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  TRIMVALUE[5:0] 

SWREF 

PUL 

AUTO 

TRIM 

CNTEN Ḡ  EREFIE ERRIE 

CKWARN

IE 

CKOKIE 

 rw w rw rw  rw rw rw rw 

 

ᵝ/ᵝ    

31:14 Ḡ  Ḡ ᵝṿȂ 

13:8 TRIMVALUE[5:0] IRC48M ‰ṿ 

CTC_CTL0Ҭ AUTOTRIMṿҹ 0 ̆ ᵝ ᴆ ᵝ ̆ ԍ

ᴆ ‰ Ȃ 

CTC_CTL0Ҭ AUTOTRIMṿҹ 1 ̆ ᵝ ̆ ᴆ ꜚḱ ̆

ԍ ᴆ ‰ Ȃ 

TRIMVALUE Ҭ ṿ 32̆ TRIMVALUEṿⱴ 1 ̆IRC48M ⱴ

57KHzȂ TRIMVALUEṿ⁞ 1 ̆IRC48M ⁞ 57KHzȂ 

7 SWREFPUL ᴆ Ḥ ‖ 

ᵝ ᴆ ᵝ̆ ҹ CTC ᶫѿҩ ‖Ḥ Ȃ ᵝ ᴆ ꜚ

̆ ᵬ 0Ȃ 

0̔  

1̔ ᴆ֟ ѿҩ ‖Ḥ  

6 AUTOTRIM ᴆ ꜚ ‰  

ᵝ ᴆ ᵝ Ȃ ᵝ 1 ̆ ᴆ ꜚ ‰ ᶏ ̆ ᴆҌ

ꜚḱ CTC_CTL0Ҭ TRIMVALUEṿ̆ ⌠ IRC48M ⌠ 48MHzȂ 

0̔ ᴆ ꜚ ‰  

1̔ᶏ ᴆ ꜚ ‰  

5 CNTEN CTC ᶏ  

ᵝ ᴆ ᵝ ̆ ԍᶏ CTC Ȃ ᵝ 1 ̆Ҍ ḱ

CTC_CTL1 ṿȂ 

0̔ CTC  

1̔ᶏ CTC  
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4 Ḡ  Ḡ ᵝṿȂ 

3 EREFIE Ḥ Ҭ ᶏ  

0̔ Ḥ ֟ Ҭ  

1̔ᶏ Ḥ ֟ Ҭ  

2 ERRIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

1 CKWARNIE ‰ Ҭ ᶏ  

0̔ ‰ Ҭ  

1̔ᶏ ‰ Ҭ  

0 CKOKIE ‰ Ҭ ᶏ  

0̔ ‰ Ҭ  

1̔ ᶏ ‰ Ҭ  

5.4.2. └ 1̂ CTC_CTL1̃ 

Ẓ ̔0x04 

ᵝṿ̔0x2022 BB7F 

̂32ᵝ̃ Ȃ 

̔ CNTENҹ1 ̆Ҍ ḱ ṿȂ 

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

REF 

POL 

Ḡ  REFSEL[1:0] Ḡ  REFPSC[2:0] CKLIM[7:0] 

rw rw rw  rw rw 

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

RLVALUE[15:0] 

rw 

 

ᵝ/ᵝ    

31 REFPOL Ḥ  

ᵝ ᴆ ᵝ ̆ ԍ Ḥ  

0̔ ҉  

1̔ Ҋ  

30 Ḡ  Ḡ ᵝṿȂ 

29:28 REFSEL[1:0] Ḥ  

ᵝ ᴆ ᵝ ̆ ԍ Ḥ  

00̔ GPIÔCTC_SYNC̃ ῀Ḥ  

01̔ LXTAL  

10̔Ḡ  

11̔Ḡ  
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27 Ḡ  Ḡ ᵝṿȂ 

26:24 REFPSC[2:0] Ḥ №  

ᵝ ᴆ ᵝ  

000̔ Ḥ Ҍ№  

001̔ Ḥ 2№  

010̔ Ḥ 4№  

011̔ Ḥ 8№  

100̔ Ḥ 16№  

101̔ Ḥ 32№  

110̔ Ḥ 64№  

111̔ Ḥ 128№  

23:16 CKLIM[7:0] ‰ ṿ 

ᵝ ᴆ ᵝ ̆ ԍ ӈ ‰ ṿȂ ᵝ ԍ ᵀ ꜚ ‰

̆ ’ ᵀ ꜚ ‰ Ȃ 

15:0 RLVALUE[15:0] CTC ṿ 

ᵝ ᴆ ᵝ ̆ ԍ ӈ CTC ṿ̆ ⌠ѿҩ

‖ ̆ ṿ ⌠ CTC ‰ ҬȂ 

5.4.3. ̂CTC_STAT̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

̂32 bit̃ Ȃ 

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

REFCAP[15:0] 

r 

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

REFDIR Ḡ  

TRIM 

ERR 

REF 

MISS 

CKERR Ḡ  EREFIF ERRIF 

CKWARN

IF 

CKOK 

IF 

r  r r r  r r r r 

 

ᵝ/ᵝ     

31:16 REFCAP[15:0] CTC ṿ 

⌠ѿҩ ‖Ḥ ̆CTC ‰ Ҭ ṿ ῀⌠ REFCAP

ᵝҬȂ 

15 REFDIR CTC ‰  

⌠ѿҩ ‖Ḥ ̆CTC ‰ ῀ REFDIRᵝ

ҬȂ 

0̔ ҉  

1̔ Ҋ  
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14:11 Ḡ  Ḡ ᵝṿȂ 

10 TRIMERR ‰ṿ ᵝ 

CTC_CTL0 Ҭ TRIMVALUE ṿ ҉ Ҋ ̆ ᵝ ᴆ ᵝȂ

CTC_CTL0Ҭ ERRIEᵝ 1̆↕ᴪ֟ ѿҩҬ Ȃ Ώ 1⌠ CTC_INTCҬ

ERRICᵝ̆ ץ TRIMERRᵝ Ȃ 

0̔ ‰ṿ  

1̔ ‰ṿ  

9 REFMISS ‖Ḥ ҡ  

‖Ḥ ҡ ̆ ᵝ ᴆ ᵝȂ CTC ‰

Ҭ ⌠ 128 x CKLIM ⌠ ‖Ḥ R̆EFMISSᵝ ᵝȂ

╠ ̆ ‰⌠ ṿ̆ ῒז ֟ Ȃ Ώ 1⌠CTC_INTC

Ҭ ERRICᵝ̆ ץ REFMISSᵝ Ȃ 

0̔ ‖Ḥ ҡ  

1̔ ‖Ḥ ҡ  

8 

 

CKERR ‰ ᵝ 

‰ ֟ ̆ ᵝ ᴆ ᵝȂ CTC ‰ ṿ ⁞

Ҭ ԍ ԍ 128 x CKLIM̆ ⌠ ‖Ḥ ̆CKERR ᵝ̆

╠ ̆ ‰⌠ ṿȂ CTC_CTL0 Ҭ ERRIE 1 ̆֟

ѿҩҬ Ȃ Ώ 1⌠ CTC_INTCҬ ERRICᵝ̆ ץ CKERRᵝ Ȃ 

0̔ ‰  

1̔ ‰  

7:4 Ḡ  Ḡ ᵝṿȂ 

3 EREFIF Ҭ ᵝ 

CTC ‰ ⌠ 0 ̆ ᵝ ᴆ ᵝȂ CTC_CTL0Ҭ EREFIE

1 ̆֟ ѿҩҬ Ȃ Ώ 1⌠ CTC_INTCҬ EREFICᵝ̆ ץ EREFIF

ᵝ Ȃ 

0̔ Ḥ ֟  

1̔ Ḥ ֟  

2 ERRIF Ҭ ᵝ 

ѿҩ ̆ ᵝ ᴆ ᵝȂ TRIMERR̆REFMISS CKERR

̆ ᵝ ᵝȂ CTC_CTL0Ҭ ERRIE ᵝ ̆֟ ѿҩҬ Ȃ Ώ

1⌠ CTC_INTCҬ ERRICᵝ̆ ץ ERRIFᵝ Ȃ 

0̔  

1̔  

1 CKWARNIF ‰ Ҭ ᵝ 

‰ ֟ ̆ ᵝ ᴆ ᵝȂ CTC ‰ ṿ ԍ ԍ 3 

x CKLIMғ ԍ 128 x CKLIM̆ ⌠ ‖Ḥ ̆CKWARNIF ᵝȂ

╠ ̆p ץ ‰ ⌠ ṿȂ ‰

֟ T̆RIMVALUEṿⱴ 2 ⁞ 2Ȃ CTC_CTL0Ҭ CKWARNIE 1 ̆

֟ ѿҩҬ Ȃ Ώ 1 ⌠ CTC_INTC Ҭ CKWARNIC ᵝ̆ ץ CKWARNIF

ᵝ Ȃ 
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0̔ ‰  

1̔ ‰  

0 CKOKIF ‰ ⱳҬ ᵝ 

‰ ⱳ ̆ ᵝ ᴆ ᵝȂ CTC ‰ ṿ ԍ 3 x CKLIM

̆ ‖Ḥ ̆CKOKIF ᵝȂ ╠ ̆ ᶏץ ̆

Ҍ TRIMVALUE ṿ ‰Ȃ CTC_CTL0 Ҭ CKOKIE 1 ̆

֟ ѿҩҬ Ȃ Ώ 1⌠ CTC_INTCҬ CKOKICᵝ̆ ץ CKOKIFᵝ Ȃ 

0̔ ‰ ⱳ 

1̔ ‰ ⱳ 

5.4.4. Ҭ ̂CTC_INTC̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

̂32 bit̃ Ȃ 

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

Ḡ  

 

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

Ḡ  EREFIC ERRIC 

CKWARN

IC 

CKOK 

IC 

 w w w w 

 

ᵝ/ᵝ    

31:4 Ḡ  Ḡ ᵝṿȂ 

3 EREFIC EREFIFҬ ᵝ 

ᵝ ᴆΏ̆ ᵬ 0ȂΏ 1 ץ CTC_STATҬ EREFIFᵝ̆Ώ

0 Ȃ 

2 ERRIC ERRIFҬ ᵝ 

ᵝ ᴆΏ̆ ᵬ 0ȂΏ 1 ץ CTC_STAT Ҭ ERRIF ᵝ̆

TRIMERRᵝ̆REFMISSᵝ CKERRᵝ̆Ώ 0 Ȃ 

1 CKWARNIC CKWARNIFҬ ᵝ 

ᵝ ᴆΏ̆ ᵬ 0ȂΏ 1 ץ CTC_STATҬ CKWARNIFᵝ̆

Ώ 0 Ȃ 

0 CKOKIC CKOKIFҬ ᵝ 

ᵝ ᴆΏ̆ ᵬ 0ȂΏ 1 ץ CTC_STATҬ CKOKIFᵝ̆Ώ

0 Ȃ 
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6. Ҭ /Ԋᴆ └ ̂EXTĨ 

 ׃ .6.1

Cortex®-M4 ԅ Ҭ └ ̂Nested Vectored Interrupt Controller ̂ NVIC̃̃

Ҭ ȂNVIC ԅᵞ Ҭ ץ̆ └Ȃ

ῤ Ȃ ῏ԍ NVIC ȇCortex®-M4 ΎȈȂ 

EXTÎ Ҭ /Ԋᴆ └ ̃ 23ҩ ԑ ғ ῤ ֟ Ҭ

ԊᴆȂEXTI ҈ ̔҉ ȁҊ ᴋ ȂEXTIҬ

ѿҩ ץ Ȃ 

6.2. Һ  

Â Cortex®-M4 ̕ 

Â 91 Ҭ ̕ 

Â 4ᵝҬ ᴨᾢ ᵝ̆ ᶫ16ҩҬ ᴨᾢ ̕ 

Â Ҭ ̕ 

Â Ҭ ̕ 

Â ׆ ̕ 

Â EXTIҬ 23ҩ ԑ ̕ 

Â 3 ̔҉ ̆Ҋ ᴋ ̕ 

Â ᴆҬ Ԋᴆ ̕ 

Â Ȃ 

6.3. Ҭ ⱳ  

Arm® Cortex®-M4 Ҭ └ ̂NVIC̃ ̂Handler̃ Ҋ

ᴨᾢ ץ№ Ȃ ̆ ꜚ ╠ ᵬ ̆

Ҭ Ⱶ ̂ISR̃ ꜚ ῒ₮ Ȃ 

╠ ᵬ ׆̆ ԅҬ ῀ Ȃ Ҭ ̆

Ҭ ̆ ╝⁞ԅ ℗ ᵬ Ȃ 6-1. Cotrex-M4Ҭ NVIC

6-2. Ҭ ↓₮ԅ Ȃ 

6-1. Cotrex-M4Ҳ NVIC  

  ᴨᾢ ̂ã   

- 0 - 0x0000_0000 Ḡ  

ᵝ 1 -3 0x0000_0004 ᵝ 

NMI 2 -2 0x0000_0008 Ҍ Ҭ  

ᴆ  3 -1 0x0000_000C ᴆ ≢  



                                      GD32A490Ύ 

151 
 

  ᴨᾢ ̂ã   

Ữ  4  0x0000_0010 Ữ  

 5  0x0000_0014 ̆ Ữ  

 6  0x0000_0018 ӈ פ  

- 7-10 - 
0x0000_001C -

0x0000_002B 
Ḡ  

SVCall Ⱶ  11  0x0000_002C 
SWI פ Ⱶ

 

 12  0x0000_0030  

- 13 - 0x0000_0034 Ḡ  

PendSV

Ⱶ 
14  0x0000_0038 Ⱶ  

 15  0x0000_003C  

6-2. Ҳ  

Ҭ   Ҭ   

IRQ 0 16 Ҭ  0x0000_0040 

IRQ 1 17 ⌠ EXTI LVDҬ  0x0000_0044 

IRQ 2 18 ⌠ EXTI RTC᷅῀ Ҭ  0x0000_0048 

IRQ 3 19 ⌠ EXTI RTC Ҭ  0x0000_004C 

IRQ 4 20 FMCῃ Ҭ  0x0000_0050 

IRQ 5 21 RCU CTCҬ  0x0000_0054 

IRQ 6 22 EXTI 0Ҭ  0x0000_0058 

IRQ 7 23 EXTI 1Ҭ  0x0000_005C 

IRQ 8 24 EXTI 2Ҭ  0x0000_0060 

IRQ 9 25 EXTI 3Ҭ  0x0000_0064 

IRQ 10 26 EXTI 4Ҭ  0x0000_0068 

IRQ 11 27 DMA0 0ῃ Ҭ  0x0000_006C 

IRQ 12 28 DMA0 1ῃ Ҭ  0x0000_0070 

IRQ 13 29 DMA0 2ῃ Ҭ  0x0000_0074 

IRQ 14 30 DMA0 3ῃ Ҭ  0x0000_0078 

IRQ 15 31 DMA0 4ῃ Ҭ  0x0000_007C 

IRQ 16 32 DMA0 5ῃ Ҭ  0x0000_0080 

IRQ 17 33 DMA0 6ῃ Ҭ  0x0000_0084 

IRQ 18 34 ADCῃ Ҭ  0x0000_0088 

IRQ 19 35 CAN0 TXҬ  0x0000_008C 

IRQ 20 36 CAN0 RX0Ҭ  0x0000_0090 

IRQ 21 37 CAN0 RX1Ҭ  0x0000_0094 

IRQ 22 38 CAN0 EWMCҬ  0x0000_0098 

IRQ 23 39 EXTI [9:5]Ҭ  0x0000_009C 

IRQ 24 40 TIMER0Ҭ Ҭ TIMER8ῃ Ҭ  0x0000_00A0 

IRQ 25 41 TIMER0 Ҭ TIMER9ῃ Ҭ  0x0000_00A4 
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Ҭ   Ҭ   

IRQ 26 42 
TIMER0 ҍ Ҭ TIMER10

ῃ Ҭ  
0x0000_00A8 

IRQ 27 43 TIMER0 Ҭ  0x0000_00AC 

IRQ 28 44 TIMER1ῃ Ҭ  0x0000_00B0 

IRQ 29 45 TIMER2ῃ Ҭ  0x0000_00B4 

IRQ 30 46 TIMER3ῃ Ҭ  0x0000_00B8 

IRQ 31 47 I2C0ԊᴆҬ  0x0000_00BC 

IRQ 32 48 I2C0 Ҭ  0x0000_00C0 

IRQ 33 49 I2C1ԊᴆҬ  0x0000_00C4 

IRQ 34 50 I2C1 Ҭ  0x0000_00C8 

IRQ 35 51 SPI0ῃ Ҭ  0x0000_00CC 

IRQ 36 52 SPI1ῃ Ҭ  0x0000_00D0 

IRQ 37 53 USART0ῃ Ҭ  0x0000_00D4 

IRQ 38 54 USART1ῃ Ҭ  0x0000_00D8 

IRQ 39 55 USART2ῃ Ҭ  0x0000_00DC 

IRQ 40 56 EXTI [15:10]Ҭ  0x0000_00E0 

IRQ 41 57 ⌠ EXTI RTC Ҭ  0x0000_00E4 

IRQ 42 58 ⌠ EXTI USBFS Ҭ  0x0000_00E8 

IRQ 43 59 TIMER7Ҭ Ҭ TIMER11ῃ Ҭ  0x0000_00EC 

IRQ 44 60 TIMER7 Ҭ TIMER12ῃ Ҭ  0x0000_00F0 

IRQ 45 61 
TIMER7 ҍ Ҭ TIMER13

ῃ Ҭ  
0x0000_00F4 

IRQ 46 62 TIMER7 Ҭ  0x0000_00F8 

IRQ 47 63 DMA0 7ῃ Ҭ  0x0000_00FC 

IRQ 48 64 EXMCῃ Ҭ  0x0000_0100 

IRQ 49 65 SDIOῃ Ҭ  0x0000_0104 

IRQ 50 66 TIMER4ῃ Ҭ  0x0000_0108 

IRQ 51 67 SPI2ῃ Ҭ  0x0000_010C 

IRQ 52 68 UART3ῃ Ҭ  0x0000_0110 

IRQ 53 69 UART4ῃ Ҭ  0x0000_0114 

IRQ 54 70 
TIMER5ῃ Ҭ  

DAC0̆DAC1Ҋ Ҭ  
0x0000_0118 

IRQ 55 71 TIMER6ῃ Ҭ  0x0000_011C 

IRQ 56 72 DMA1 0ῃ Ҭ  0x0000_0120 

IRQ 57 73 DMA1 1ῃ Ҭ  0x0000_0124 

IRQ 58 74 DMA1 2ῃ Ҭ  0x0000_0128 

IRQ 59 75 DMA1 3ῃ Ҭ  0x0000_012C 

IRQ 60 76 DMA1 4ῃ Ҭ  0x0000_0130 

IRQ 61 77 ץ ῃ Ҭ  0x0000_0134 

IRQ 62 78 ⌠ EXTI ץ Ҭ  0x0000_0138 

IRQ 63 79 CAN1 TXҬ  0x0000_013C 

IRQ 64 80 CAN1 RX0 Ҭ  0x0000_0140 
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Ҭ   Ҭ   

IRQ 65 81 CAN1 RX1Ҭ  0x0000_0144 

IRQ 66 82 CAN1 EWMCҬ  0x0000_0148 

IRQ 67 83 USBFSῃ Ҭ  0x0000_014C 

IRQ 68 84 DMA1 5ῃ Ҭ  0x0000_0150 

IRQ 69 85 DMA1 6ῃ Ҭ  0x0000_0154 

IRQ 70 86 DMA1 7ῃ Ҭ  0x0000_0158 

IRQ 71 87 USART5ῃ Ҭ  0x0000_015C 

IRQ 72 88 I2C2ԊᴆҬ  0x0000_0160 

IRQ 73 89 I2C2 Ҭ  0x0000_0164 

IRQ 74 90 USBHS 1 ₮Ҭ  0x0000_0168 

IRQ 75 91 USBHS 1 ῀Ҭ  0x0000_016C 

IRQ 76 92 ⌠ EXTI USBHS Ҭ  0x0000_0170 

IRQ 77 93 USBHSῃ Ҭ  0x0000_0174 

IRQ78 94 DCIῃ Ҭ  0x0000_0178 

IRQ79 95 Ḡ  0x0000_017C 

IRQ80 96 TRNGῃ Ҭ  0x0000_0180 

IRQ 81 97 FPUῃ Ҭ  0x0000_0184 

IRQ82 98 UART6ῃ Ҭ  0x0000_0188 

IRQ83 99 UART7ῃ Ҭ  0x0000_018C 

IRQ84 100 SPI3ῃ Ҭ  0x0000_0190 

IRQ85 101 SPI4ῃ Ҭ  0x0000_0194 

IRQ86 102 SPI5ῃ Ҭ  0x0000_0198 

IRQ87 103 Ḡ  0x0000_019C 

IRQ88 104 TLIῃ Ҭ  0x0000_01A0 

IRQ89 105 TLI Ҭ  0x0000_01A4 

IRQ90 106 IPAῃ Ҭ  0x0000_01A8 
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6.4.  

6-1. EXTI  

EXTI Line0~22

└ ᴆ

Ҭ └

Ԋᴆ֟ Ԋᴆ └

 NVIC

ᾝ

 

6.5. Ҭ Ԋᴆⱳ  

EXTI23ҩ ԑ ғ ץ ֟ Ҭ Ԋᴆ ȂEXTI

ᶫ3 ̔҉ ̆Ҋ ᴋ ȂEXTIҬ ҩ №ץ

≢ԇץ Ȃ 

EXTI I/O 16 ץ ῤ 7 ̆ΐᵣ 6-3. EXTI

Ȃ SYSCFG_EXTISSx̆ GPIO ץ ᵬEXTI ̆

ΐᵣ ̂SYSCFGȂ̃ 

ԅҬ ̆EXTIץ ᶫԊᴆḤ ȂCortexÈ-M4ῤ ῃ Ҭ (WFI)̆

Ԋᴆ̂WFẼ Ԋᴆ̂SEṼ Ȃפ ῤ ѿҩ Ҭ └ ̂WIC̃̆

ץ NVIC͂ ⱳ ᵞ ̆ WIC ≢Ҭ Ԋᴆץ ∞ ᴨᾢ Ȃ

֓ Ԋᴆ ̆ᶛ ѿҩ I/O RTC ꜚᵬ̆EXTI

ҩ Ȃ 
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ᴆ  

ᴆ ῤ Ḥ Ȃ ᴆ Ҋ ᶏ ⱳ  ̔

1. SYSCFG Ҭ EXTI ̕ 

2. EXTI_RTEN EXTI_FTENץᶏ ҉ Ҋ

̂ ᴆ RTENxFTENxβץ ҉ Ҋ

̃̕  

3. EXTI_INTENEXTI_EVENᵝ̆ᶏ Ҭ Ԋᴆ̕ 

4. EXTI ҉ ̆ ֓ ҉ ⌠ ̆ᶏ

Ҭ Ԋᴆ Ȃ ҹҬ ̆↕ PDβ ┴ 1̕ ҹԊᴆ

̆↕ PDβ Ҍ 1Ȃ ᴆ Ҭ Ԋᴆ PDxβȂ 

ᴆ  

Ҋ ᴆӞ ץ EXTIҬ Ԋᴆ̔ 

1. EXTI_INTENEXTI_EVENᵝᶏ Ҭ Ԋᴆ̕ 

2. EXTI_SWIEV SWIEVxᵝ̆ᶏ Ҭ Ԋᴆ Ȃ ҹ

Ҭ ̆↕ PDβ ┴ 1̕ ҹԊᴆ ̆↕ PDβ Ҍ 1Ȃ

ᴆ Ҭ Ԋᴆ PDxβȂ 

6-3. EXTI  

EXTI   

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

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

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

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

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

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

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

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

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

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

10 PA10 / PB10 / PC10 / PD10 / PE10 / PF10 / PG10 / PH10 / PI10 

11 PA11 / PB11 / PC11 / PD11 / PE11 / PF11 / PG11 / PH11 / PI11 

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

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

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

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

16 LVD 

17 RTC  

18 USBFS  

19 Ethernet  

20 USBHS  

21 RTC᷅῀ Ԋᴆ 
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EXTI   

22 RTC  
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6.6. EXTI  

EXTI ̔0x4001 3C00 

6.6.1. Ҭ ᶏ ̂EXTI_INTEÑ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  INTEN22 INTEN21 INTEN20 INTEN19 INTEN18 INTEN17 INTEN16 

         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    

31:23 Ḡ  Ḡ ᵝṿȂ 

22:0 INTENx Ҭ ᶏ ᵝx̂x = 0é22̃ 

0̔ x Ҭ  

1̔ x Ҭ ᶏ  

6.6.2. Ԋᴆᶏ ̂EXTI_EVEÑ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  EVEN22 EVEN21 EVEN20 EVEN19 EVEN18 EVEN17 EVEN16 

         rw rw rw rw rw rw rw 

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

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

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

 

ᵝ/ᵝ    

31:23 Ḡ  Ḡ ᵝṿȂ 

22:0 EVENx Ԋᴆᶏ ᵝx̂x = 0é22̃ 

0̔ x Ԋᴆ  

1̔ x Ԋᴆ ᶏ  
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6.6.3. ҉ ᶏ ̂EXTI_RTEÑ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  RTEN22 RTEN21 RTEN20 RTEN19 RTEN18 RTEN17 RTEN16 

         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    

31:23 Ḡ  Ḡ ᵝṿȂ 

22:0 RTENx ҉ ᶏ x̂x = 0é22̃ 

0̔ x ҉  

1̔ x ҉ ̂Ҭ /Ԋᴆ ̃ 

6.6.4. Ҋ ᶏ ̂EXTI_FTEÑ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  FTEN22 FTEN21 FTEN20 FTEN19 FTEN18 FTEN17 FTEN16 

         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    

31:23 Ḡ  Ḡ ᵝṿȂ 

22:0 FTENx Ҋ ᶏ x̂x = 0é22̃ 

0̔ x Ҋ  

1̔ x Ҋ ̂Ҭ /Ԋᴆ ̃ 

6.6.5. ᴆҬ Ԋᴆ ̂EXTI_SWIEṼ 

Ẓ ̔0x10 

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  SWIEV22 SWIEV21 SWIEV20 SWIEV19 SWIEV18 SWIEV17 SWIEV16 

         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    

31:23 Ḡ  Ḡ ᵝṿȂ 

22:0 SWIEVx Ҭ /Ԋᴆ ᴆ x̂x = 0é22̃ 

0̔ EXTI x ᴆҬ /Ԋᴆ  

1̔ EXTI x ᴆҬ /Ԋᴆ  

6.6.6. ̂EXTI_PD̃ 

Ẓ ̔0x14 

ᵝṿ̔0xXXXX XXXX X ӈ 

̂32ᵝ̃ Ȃ 

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

Ḡ  PD22 PD21 PD20 PD19 PD18 PD17 PD16 

         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    

31:23 Ḡ  Ḡ ᵝṿȂ 

22:0 PDx Ҭ x̂x = 0é22̃ 

0̔EXTI x  

1̔EXTI x  

֓ᵝΏ1̆ ῒ 0Ȃ 

 

  



                                      GD32A490Ύ 

160 
 

7. ῀/ ₮ ̂GPIO AFIÕ 

 ׃ .7.1

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

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

҉ ῒ ῀/₮ⱳ Ȃ ҩ GPIO ῏ └ ץ

ȂGPIO ҉ Ҭ Ҭ /Ԋᴆ └ ̂EXTĨҬ ῏ └

Ȃ 

GPIO ῒז ⱳ ̂AFs̃̓̀ ̆ Ҋ ȂGPIO

῏ ץ ᵬ ⱳ ̆ ⱳ ῀/₮  Ȃץ

ҩ GPIO ץ ᴆ ҹ ₮̂ ȁ̃ ῀ȁ ⱳ Ȃ

ҩGPIO ץ ҹ҉ ȁҊ ҉ /Ҋ Ȃ ̆ GPIO

ΐ ꜚ ⱬȂ 

7.2. Һ  

Â ῀ / ₮ └̕ 

Â ῀ⱳ ᶏ └̕ 

Â ҩ ΐ ҉  / Ҋ ⱳ ̕ 

Â  / ₮ᶏ └̕ 

Â ᵝ / ᵝ ₮ᶏ ̕ 

Â Ҭ -ᶏ EXTI  

Â ῀ / ₮ ̕ 

Â ⱳ ῀ / ₮ ̕ 

Â ̕ 

Â ₮ ⱳ Ȃ 

7.3. ⱳ  

ҩ I / O ץ 32β └ ̂GPIOx_CTL̃ ҹGPIO͂ ̆GPIO

₮̆AFⱳ Ȃ AFⱳ ̆ AF ῀ / ₮ AFⱳ ₮ᶏ

Ȃ ҹ ₮̂GPIO₮ AFIO₮̃ ̆ ץ GPIO₮

̂GPIOx_OMODẼ ҹ Ȃ ₮ ץ GPIO₮

̂GPIOx_OSPD̃ Ȃ ҩ ץ GPIO҉ / Ҋ ̂GPIOx_PUD̃

ҹ ̂ ҉ Ҋ ̃̆ ҉ Ҋ ⱳ Ȃ 

7-1. GPIO  

PAD TYPE CTLy OMy PUDy 

GPIO 

῀ 
X 

 
00 X 

00 

҉  01 
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PAD TYPE CTLy OMy PUDy 

Ҋ  10 

GPIO 

₮ 

 

 

01 

0 

00 

҉  01 

Ҋ  10 

 

 

1 

00 

҉  01 

Ҋ  10 

AFIO 

῀ 
X 

 

10 X 

00 

҉  01 

Ҋ  10 

AFIO 

₮ 

 

 

10 

0 

00 

҉  01 

Ҋ  10 

 

 

1 

00 

҉  01 

Ҋ  10 

 X X 11 X XX 

7-1. GPIO ᵝ ҹ ‰I / O ᵝ Ȃ 

7-1. GPIO ᵝ  

ᵝ ᵬ

₮ └

῀

ESDḠ

ⱳ ῀

̂ ῀/ ₮̃

ⱳ ₮

/Ώ

Ώ

₮ ꜚ

῀ ꜚ

I/O 

Vdd

Vss

 

7.3.1. GPIO  

ᵝ ᵝӊ ̆ ⱳ ̆ GPIO ῀ ̆

῀ ҉ ̂PŨ  / Ҋ ̂PD̃ Ȃᵖ ᵝ ̆ұ ̂JTAG / Serial-

Wired Debug pins̃ҹ ῀PU / PD ̔ 

PA15̔JTDIҹ҉ ̕ 

PA14̔JTCK / SWCLKҹҊ ̕ 

PA13̔JTMS / SWDIOҹ҉ ̕ 

PB4̔NJTRSTҹ҉ Ȃ 
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PB3̔JTDOҹ Ȃ 

GPIO ץ ҹ ῀ ₮ ̆ GPIO ҹ ῀ ̆ GPIO

ῤ ѿҩ ҉ Ҋ Ȃ ҉ ҩ AHB

ᴪ ⌠ ῀ ̂GPIOx_ISTATȂ̃ 

GPIO ҹ ₮ ̆ ץ ₮ ₮ ꜚ ̔

Ȃ ₮ ̂GPIOx_OCTL̃ ṿ ᴪ׆ I / O ҉ ₮Ȃ 

GPIOx_OCTLβ ᵬ ̆Ҍ ᾢ ῬΏ̆ ץ Ώó1ô⌠ᵝ ᵬ

̂GPIOx_BOP̆ ԍ 0 GPIOx_BC̆ ԍ ᵬ GPIOx_TGḱ̃ ѿᵝ ₃ᵝ̆

ֽ ѿҩ AHBΏ ̆ ῒזᵝҌ Ȃ 

7.3.2. Ҭ /Ԋᴆ  

῀ Ҋ ̆ ᶏ Ҭ /Ԋᴆ Ȃ 

7.3.3. ⱳ ̂AF̃  

ҹAFIÔ GPIOx_CTLҬ CTLyṿҹñ0b10ò̃ ̆ ᵬ

ⱳ Ȃ GPIO ⱳ ̂GPIOx_AFSELẑz=0,1̃̃̆ ҩ ץ

16ҩ ⱳ Ȃ ⱳ № ׃ ΎȂ 

7.3.4. ⱴⱳ  

֓ ΐ ⱴⱳ ̆ ᴨᾢԍױ ‰GPIO Ҭ Ȃ ᵬADC DAC ⱴⱳ

̆ Ȃ ᵬRTCȁWKUPx ⱴⱳ ̆

῏ RTCȁPMU RCU ꜚ Ȃ ⱴⱳ ̆ ֓ ᵬ

GPIOȂ 

7.3.5. ῀  

GPIO ҹ ῀ ̔ 

Â ῀ᶏ ̕ 

Â ҉ Ҋ ̕ 

Â ╠I / O ҉ ҩAHB ᴪ ῀ ῀ ̕ 

Â ₮ ‖ Ȃ 

7-2. ͂ I/O ῀ Ȃ 
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7-2. ͂  

῀

ⱳ ῀

῀ ꜚ

ESDḠ

I/O 

  Vdd

Vss  

7.3.6. ₮  

GPIO ҹ ₮ ̔ 

Â ῀ᶏ ̕ 

Â ҉ Ҋ ̕ 

Â ₮ ‖ ᶏ ̕ 

Â ̔ ₮ └ ҹñ0ò̆ ₮ᵞ ̕ ₮ └  ҹ

ñ1ò̆ ԍ ̕ 

Â ̔ ₮ └ ҹñ0ò̆ ₮ᵞ ̕ ₮ └ ҹñ1ò̆

₮ ̕ 

Â ₮ └ ᵬ̆ ҉ Ώ῀ ṿ̕ 

Â ῀ ᵬ̆ ╠I/O Ȃ 

7-3. ₮ I/O ₮ Ȃ 

7-3. ₮  

ᵝ ᵬ

₮ └

₮ ꜚ

ESDḠ

I/O 

ⱳ ₮

/Ώ

Ώ Vdd

Vss  

7.3.7.  

GPIO ԍ ̔ 

Â ҉ Ҋ ̕ 

Â ₮ ‖ ̕ 

Â ῀ ̕ 

Â ῀ ᵝҹñ0òȂ 

7-4. I / O Ȃ 
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7-4.  

̂ ῀/ ₮̃ I/O pin

ESD Ḡ

 

7.3.8. ⱳ ̂AF̃  

ҹԅ Ҍ ᴆ ̆GPIO ᴆ ѿ֓ ⱳ ⌠ῒז ҉Ȃ 

ҹ ⱳ ̔ 

Â ᶏ ⱳ ̆ ᶏ ₮ ‖ ̕ 

Â ₮ ‖ ꜚ̕ 

Â ῀ᶏ ̕ 

Â ῀ ̆ ҉  / Ҋ ̕ 

Â I / O ҉ ҩAHB ῀ ῀ ̕ 

Â ῀ ᵬ̆ I / O ̕ 

Â ₮ └ ᵬ̆ ҉ Ώ῀ ṿȂ 

7-5. ⱳ I / O ⱳ Ȃ 

7-5. ⱳ  

ESDḠ

Vdd

Vss

₮ ꜚ

῀ ꜚ

I/O 

ⱳ ₮

ⱳ ῀

 

7.3.9. GPIO ⱳ  

GPIO └ Ḡץ I / O Ȃ 

Ḡ ̔GPIOx_CTL̆GPIOx_OMODĔGPIOx_OSPD̆GPIOx_PUD

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

Ȃ ↓ GPIOx_LOCKҬ LKKβ LKyβ̆ ᵝ

̆ ⌠Ҋѿҩ ᵝ╠̆ ᵝ Ҍ ḱ Ȃ ꜚ Ҭᶏ

ⱳ Ȃ 
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7.3.10. GPIO ₮ ⱳ  

GPIOx_TGҬ ᵝΏ 1̆ GPIOץ ѿҩAHB ῤ I / O

₮ Ȃ ₮Ḥ ץ ⌠AHB ѿ Ȃ 
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7.4. GPIO  

GPIOA ̔0x4002 0000 

GPIOB ̔0x4002 0400 

GPIOC ̔0x4002 0800 

GPIOD ̔0x4002 0C00 

GPIOE ̔0x4002 1000 

GPIOF ̔0x4002 1400 

GPIOG ̔0x4002 1800 

GPIOH ̔0x4002 1C00 

GPIOI ̔0x4002 2000 

7.4.1. └ ̂GPIOx_CTL, x = AéĨ  

Ẓ ̔0x00 

ᵝṿ̔ A 0xA800 0000̕ B 0x0000 0280̕ῒז 0x0000 0000Ȃ 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

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

rw rw rw rw rw rw rw rw 

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

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

rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:30 CTL15[1:0] Pin 15 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0]  

29:28 CTL14[1:0] Pin 14 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0]  

27:26 CTL13[1:0] Pin 13 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0]  

25:24 CTL12[1:0] Pin 12 ᵝ 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0]  
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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 

ᵝ ᴆ ᵝ Ȃ 

00̔GPIO ῀ ̂ ᵝṿ̃ 

01̔GPIO ₮  

10̔ ⱳ  
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11̔ ̂ ῀ ₮̃ 

7.4.2. ₮ ̂GPIOx_OMODE, x = AéĨ  

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

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

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

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 OM15 Pin 15 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

14 OM14 Pin 14 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

13 OM13 Pin 13 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

12 OM12 Pin 12 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

11 OM11 Pin 11 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

10 OM10 Pin 10 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

9 OM9 Pin 9 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

8 OM8 Pin 8 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 
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OM0  

7 OM7 Pin 7 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

6 OM6 Pin 6 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

5 OM5 Pin 5 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

4 OM4 Pin 4 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

3 OM3 Pin 3 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

2 OM2 Pin 2 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

1 OM1 Pin 1 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

0 OM0 Pin 0 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ ₮ ̂ ᵝṿ̃ 

1̔ ₮  

7.4.3. ₮ ̂GPIOx_OSPD, x = AéĨ  

Ẓ ̔0x08 

ᵝṿ̔ A 0x0C00 0000̕ B 0x0000 00C0̕ῒז 0x0000 0000Ȃ 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

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

rw rw rw rw rw rw rw rw 

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

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

rw rw rw rw rw rw rw rw 
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ᵝ/ᵝ    

31:30 OSPD15[1:0] Pin 15 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OSPD0[1:0]  

29:28 OSPD14[1:0] Pin 14 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OSPD0[1:0]  

27:26 OSPD13[1:0] Pin 13 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OSPD0[1:0]  

25:24 OSPD12[1:0] Pin 12 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OSPD0[1:0]  

23:22 OSPD11[1:0] Pin 11 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OSPD0[1:0]  

21:20 OSPD10[1:0] Pin 10 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OSPD0[1:0]  

19:18 OSPD9[1:0] Pin 9 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OSPD0[1:0]  

17:16 OSPD8[1:0] Pin 8 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OSPD0[1:0]  

15:14 OSPD7[1:0] Pin 7 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OSPD0[1:0]  

13:12 OSPD6[1:0] Pin 6 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OSPD0[1:0]  

11:10 OSPD5[1:0] Pin 5 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OSPD0[1:0]  

9:8 OSPD4[1:0] Pin 4 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OSPD0[1:0]  

7:6 OSPD3[1:0] Pin 3 ₮ ᵝ 
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ᵝ ᴆ ᵝ Ȃ 

OSPD0[1:0]  

5:4 OSPD2[1:0] Pin 2 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OSPD0[1:0]  

3:2 OSPD1[1:0] Pin 1 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OSPD0[1:0]  

1:0 OSPD0[1:0] Pin 0 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

00̔ ₮ 0̂ ᵝṿ̃ 

01̔ ₮ 1 

10̔ ₮ 2 

11̔ ₮ 3 

7.4.4. ҉ /Ҋ ̂GPIOx_PUD, x = AéĨ  

Ẓ ̔0x0C 

ᵝṿ̔ A 0x6400 0000̕ B 0x0000 0100̕ῒז 0x0000 0000Ȃ 

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]  
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23:22 PUD11[1:0] Pin 11҉  / Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0]  

21:20 PUD10[1:0] Pin 10҉  / Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0]  

19:18 PUD9[1:0] Pin 9҉  / Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0]  

17:16 PUD8[1:0] Pin 8҉  / Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0]  

15:14 PUD7[1:0] Pin 7҉  / Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0]  

13:12 PUD6[1:0] Pin 6҉  / Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0]  

11:10 PUD5[1:0] Pin 5҉  / Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0]  

9:8 PUD4[1:0] Pin 4҉  / Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0]  

7:6 PUD3[1:0] Pin 3҉  / Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0]  

5:4 PUD2[1:0] Pin 2҉  / Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0]  

3:2 PUD1[1:0] Pin 1҉  / Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0]  

1:0 PUD0[1:0] Pin 0҉  / Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

00̔ ̆ ҉ /Ҋ ̂ ᵝṿ̃ 

01̔ ҉  

10̔ Ҋ  
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11̔Ḡ  

7.4.5. ῀ ̂GPIOx_ISTAT, x = AéĨ  

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 ISTAT6 ISTAT5 ISTAT4 ISTAT3 ISTAT2 ISTAT1 ISTAT0 

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

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 ISTATy ῀ ᵝ̂y=0..15̃ 

֓ᵝ ᴆ ᵝ Ȃ 

0̔ ῀Ḥ ҹᵞ  

1̔ ῀Ḥ ҹ  

7.4.6. ₮ └ ̂GPIOx_OCTL, x = AéĨ  

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 ᵝṿȂ 

15:0 OCTLy ₮ └ᵝ̂y=0..15̃ 

֓ᵝ ᴆ ᵝ Ȃ 

0̔ ₮ᵞ  

1̔ ₮  
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7.4.7. ᵝ ᵬ ̂GPIOx_BOP, x = AéĨ  

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

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

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

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

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

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

 

ᵝ/ᵝ    

31:16 CRy ᵝ ŷy=0..15̃ 

֓ᵝ ᴆ ᵝ Ȃ 

0̔ OCTLyᵝ  

1̔ OCTLyᵝҹ 0 

15:0 BOPy ᵝᵝ ŷy=0..15̃ 

֓ᵝ ᴆ ᵝ Ȃ 

0̔ OCTLyᵝ  

1̔ OCTLyᵝҹ 1 

7.4.8. ̂GPIOx_LOCK, x = AéĨ  

Ẓ ̔0x1C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

 Ḡ  LKK   

 rw 

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

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

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

 

ᵝ/ᵝ    

31:17 Ḡ  Ḡ ᵝṿȂ 
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16 LKK ↓  

ᵝ ᶏ Lock KeyΏ ↓ ̆ Ȃ 

0̔GPIO_LOCK  

1̔ ⌠Ҋѿ MCU ᵝ╠̆GPIO_LOCK  

LOCK KeyΏ ↓̔ 

Ώ1ŸΏ0ŸΏ1Ÿ 0Ÿ 1 

̔ LOCK KeyΏ ↓ ̆LK[15:0] ṿ Ḡ Ȃ 

15:0 LKy ᵝ ŷy=0..15̃ 

֓ᵝ ᴆ ᵝ Ȃ 

0̔ ᵝ  

1̔ LKKᵝ 1 ̆ ᵝ  

7.4.9. ⱳ 0̂ GPIOx_AFSEL0, x = AéĨ  

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

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

rw rw rw rw 

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

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

rw rw rw rw 

 

ᵝ/ᵝ    

31:28 SEL7[3:0] Pin 7 ⱳ  

ᵝ ᴆ ᵝ Ȃ 

SEL0 [3:0]  

27:24 SEL6[3:0] Pin 6 ⱳ  

ᵝ ᴆ ᵝ Ȃ 

SEL0 [3:0]  

23:20 SEL5[3:0] Pin 5 ⱳ  

ᵝ ᴆ ᵝ Ȃ 

SEL0 [3:0]  

19:16 SEL4[3:0] Pin 4 ⱳ  

ᵝ ᴆ ᵝ Ȃ 

SEL0 [3:0]  

15:12 SEL3[3:0] Pin 3 ⱳ  

ᵝ ᴆ ᵝ Ȃ 

SEL0 [3:0]  
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11:8 SEL2[3:0] Pin 2 ⱳ  

ᵝ ᴆ ᵝ Ȃ 

SEL0 [3:0]  

7:4 SEL1[3:0] Pin 1 ⱳ  

ᵝ ᴆ ᵝ Ȃ 

SEL0 [3:0]  

3:0 SEL0[3:0] Pin 0 ⱳ  

ᵝ ᴆ ᵝ Ȃ 

0000̔ AF0ⱳ ̂ ᵝṿ̃ 

0001̔ AF1ⱳ  

0010̔ AF2ⱳ  

0011̔ AF3ⱳ  

é 

1111̔ AF15ⱳ  

7.4.10. ⱳ 1̂ GPIOx_AFSEL1, x = AéĨ  

Ẓ ̔0x24 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

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

rw rw rw rw 

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

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

rw rw rw rw 

 

ᵝ/ᵝ    

31:28 SEL15[3:0] Pin 15 ⱳ  

ᵝ ᴆ ᵝ Ȃ 

SEL8[3:0]  

27:24 SEL14[3:0] Pin 14 ⱳ  

ᵝ ᴆ ᵝ Ȃ 

SEL8[3:0]  

23:20 SEL13[3:0] Pin 13 ⱳ  

ᵝ ᴆ ᵝ Ȃ 

SEL8[3:0]  

19:16 SEL12[3:0] Pin 12 ⱳ  

ᵝ ᴆ ᵝ Ȃ 

SEL8[3:0]  
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15:12 SEL11[3:0] Pin 11 ⱳ  

ᵝ ᴆ ᵝ Ȃ 

SEL8[3:0]  

11:8 SEL10[3:0] Pin 10 ⱳ  

ᵝ ᴆ ᵝ Ȃ 

SEL8[3:0]  

7:4 SEL9[3:0] Pin 9 ⱳ  

ᵝ ᴆ ᵝ Ȃ 

SEL8[3:0]  

3:0 SEL8[3:0] Pin 8 ⱳ  

ᵝ ᴆ ᵝ Ȃ 

0000̔ AF0ⱳ ̂ ᵝṿ̃ 

0001̔ AF1ⱳ  

0010̔ AF2ⱳ  

0011̔ AF3ⱳ  

é 

1111̔ AF15ⱳ  

7.4.11. ᵝ ̂GPIOx_BC, x = AéĨ  

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 ᵝṿȂ 

15:0 CRy ᵝ ŷy=0..15̃ 

֓ᵝ ᴆ ᵝ Ȃ 

0̔ OCTLyᵝ  

1̔ OCTLyᵝ 

7.4.12. ᵝ ̂GPIOx_TG, x = AéĨ  

Ẓ ̔0x2C 

ᵝṿ̔0x0000 0000 
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ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

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

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

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 TGy ᵝ ŷy=0..15̃ 

֓ᵝ ᴆ ᵝ Ȃ 

0̔ OCTLyᵝ  

1̔ OCTLyᵝ 
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8. Όᵩ ᾝ̂CRC̃ 

 ׃ .8.1

Όᵩ ѿ Ữ ҉ ̆ ץ Ẽ

Ȃ 

CRC ᾝᶏ 32β CRC Ȃ 

8.2. Һ  

Â 32ᵝ ῀/ ₮ Ȃ ԍ32ᵝ ῀ ׆̆ ῀⌠ ₮ ̆ 4ҩ

AHB ̕ 

Â ҍ ῏ 8ᵝ ̆ ᴋᵥזᶫῒץ ᶏ ̕ 

Â ̔0x4C11DB7̔ 

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

32β CRC ҍץ CRC Ȃ 

8-1. CRC ᾝ  

AHB

῀  (32ᵝ)

₮  (32ᵝ)

 (8ᵝ) 

῀

₮

CRC ᾝ

0x4C11DB7
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8.3. ⱳ  

Â CRC ᾝ ץ 32ᵝ ̆CRC_DATA Ữ

Ȃ 

Ҍ ᴆ CRC_CTL CRC_DATA C̆RC ᾝ

ԍ ῀ ╠ѿ CRC_DATA Ҭ Ȃ 

ԍ32ᵝ ̆CRC 4ҩAHB Ȃ ̆ ҹ32ᵝ ῀

̆AHB Ҍᴪ Ȃ 

Â ᶫԅѿҩ8ᵝ CRC_FDATAȂ 

CRC_FDATAҍCRC ῏̆ᴋᵥ Ṝ ץ Ώ ᵬȂ 
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8.4. CRC  

CRC ̔0x4002 3000 

8.4.1. ̂CRC_DATÃ 

Ẓ ̔0x00 

ᵝṿ̔0xFFFF FFFF 

̂32β̃ Ȃ 

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

DATA[31:16] 

rw 

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

DATA[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 DATA[31:0] CRC ᵝ 

ᴆ ΏȂ 

ԍ ̆ ῒΏ῀ Ȃ↨Ώ῀ Ҍ ₮ ̆

ҹ ⌠ ҉ CRC Ȃ 

8.4.2. ̂CRC_FDATÃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

Ḡ  FDATA[7:0] 

 rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7:0 FDATA[7:0] ᵝ 

ᴆ ΏȂ 

֓ᵝҍCRC ῏Ȃ ᴋᵥῒז ԍῒזᴋᵥ Ȃ Ҍ

CRC_CTL Ȃ 
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8.4.3. └ ̂CRC_CTL̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

Ḡ  RST 

 rs 

 

ᵝ/ᵝ    

31:1 Ḡ  Ḡ ᵝṿȂ 

0 RST ᵝ 1 ץ ᵝCRC_DATA ̆ ῒṿҹ0xFFFFFFFF̆ ᵝ

ᴆ ꜚ Ȃ ᵝ CRC_FDATA Ȃ 

ᴆ ΏȂ 
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9. ̂TRNG̃ 

 ׃ .9.1

̂TRNG̃ ѿҩ32β ṿȂ 

9.2. Һ  

Â ңҩ ҹ40ҩTRNG_CLK ̕ 

Â 32ᵝ ֟ ̆ ѿҩ ṿȂ 

9.3. ⱳ  

9-1. 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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9.3.1. ᵬ  

Ҋץ ҹTRNG ᵬ ̔ 

1). ᶏ Ҭ ̆ ֟ ̆ ᴪ ѿҩҬ ̕ 

2). ᶏ TRNGENᵝ̕ 

3). Ҭ ֟ ̆ TRGN_STAT ̆ SEIF=0 C̆EIF=0 ғDRDY=1 Ӈ

Ҭ ṿ ץ Ȃ 

FIPS PUB 140-2 ̆ Ҭ ѿҩ Ḡ Ҍ ᶏ Ȃ ѿҩ

ҍӊ╠ Ȃ ҍ╠ѿҩ Ҍ ̆

ᶏ Ȃ 

9.3.2.  

(1)  

TRNG_CLK ᵞԍHCLK 1/16̆CECSCEIFβ 1Ȃ ̆ ᴆ

TRNG_CLKHCLK CEIFβȂ ҉ѿҩ֟

Ȃ 

(2)  

ṿ 64ҩ TRNG_CLK ῤҌ Ҍ ̆SECS

SEIFβ ᵝȂ ̆ Ҭ ṿҌ ᶏ ̆ ғ ᴆ SEIFβȂ

ӊ TRNGENβ Ḃץ1 ꜚTRNG Ȃ 
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9.4. TRNG  

TRNG ̔0x5006 0800 

9.4.1. └  (TRNG_CTL) 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  IE TRNGEN Ḡ  

 rw rw  

 

ᵝ/β    

31:4 Ḡ  Ḡ ᵝṿȂ 

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

0̔ TRNGҬ  

1̔ᶏ TRNGҬ  

2 TRNGEN TRNGᶏ ᵝ 

0̔ TRNG  

1̔ᶏ TRNG  

1:0 Ḡ  Ḡ ᵝṿȂ 

9.4.2.  (TRNG_STAT) 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ȁ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  SEIF CEIF Ḡ  SECS CECS DRDY 

 rc_w0 rc_w0  r r r 
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ᵝ/β    

31:7 Ḡ  Ḡ ᵝṿȂ 

6 SEIF Ҭ ᵝ 

64ҩ ᵝΐ ṿ 32 ֜ 0 1 ⌠↕ ᵝ

1Ȃ 

0̔ ⌠  

1̔ ⌠ ȂΏ 0 ᵝ 

5 CEIF Ҭ ᵝ 

TRNG_CLK ᵞԍ HCLK 1/16 ᵝ ᵝȂ 

0̔ ⌠  

1̔ ⌠ ȂΏ 0 ᵝ 

4:3 Ḡ  Ḡ ᵝṿȂ 

2 SECS ╠  

0̔ ╠ ⌠ Ȃ SEIF=1 SECS=0̆ ӊ╠ ⌠

ᵖ Ȃ 

1̔ ╠ ⌠ Ȃ 64ҩ ᵝΐ ṿ 32 ֜

0 1 ⌠ ̆ ᵝ 1Ȃ 

1 CECS ╠  

0̔ ╠ ⌠ Ȃ CEIF=1 CECS=0̆↕ ӊ╠ ⌠

ᵖ Ȃ 

1̔ ╠ ⌠ Ȃ TRNG_CLK ᵞԍ 1/16 HCLK Ȃ 

0 DRDY ‰ ᵝ 

TRNG_DATA ᴪ ᵝ̆ ѿҩ ֟ ᵝȂ 

0̔TRNG ῤ  

1̔TRNG ῤ  

9.4.3.  (TRNG_DATA) 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

ӊ╠̆ ᴆ ḠDRDYβ 1Ȃ 

(32β)  

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

 ׃ .10.1

DMA└ ᶫԅѿ ᴆ Ữ ӊ Ữ Ữ ӊ ᴰ ̆

MCU׃῀̆ ᾧԅMCU ῀Ҭ ̆ ᵣ

Ȃ 

ҩDMA└ ԅңҩAHB 8ҩ4 FIFŎᶏDMAץ ᴰ Ȃ

DMA└ ̂DMA0̆DMA1̃̓̀ 16ҩ ̆ ҩ ץ № ѿҩ ҩ

ᴰ Ȃңҩῤ ᴂ DMA ᴨᾢ Ȃ 

CortexÈ-M4ῤ ҍDMA└ ̆ ῀ᴂ └ ӊױ

Ԉ῏ Ȃ MCUDMA Ṝ̆MCUᴪ Ȃ

ᶏ ԅ Ḡ MCU ԅѿ Ȃ 

10.2. Һ  

Â ңҩAHBҺ ᴰ ̆ѿҩAHB׆ DMAȂ 

Â 16ҩ ̂ ҩDMA └ 8ҩ ̃̆ ҩ 8ҩ Ȃ 

Â Ữ ѿᴰ ̆4 ȁ8 16 ᴰ Ȃ 

Â Ữ ᴰ ̆ Ữ ℗ Ȃ 

Â ᴆᴨᾢ ̂ᵞȁҬȁ ȁ ̃ ᴆᴨᾢ ̂ ᵞ̆ᴨᾢ Ȃ̃ 

Â Ữ ᴰ ̔ ̆ ̆ Ȃ 

Â Ữ ᴰ Ȃ 

Â ᴰ Ȃ 

Â ҈ ᴰ ̔ 

͠ Ữ ⌠ ̕ 

͠ ⌠ Ữ ̕ 

͠ Ữ ⌠ Ữ ֽ̂DMA1 ̃̕  

Â DMA ҹᴰ └ ̔ 

͠ DMAᵬҹᴰ └ ̔ ᴰ ̆ ҹ65535Ȃ 

͠ ᵬҹᴰ └ ̔ ᴰ ‗ԍ ѿҩᴰ Ȃ 

Â ᴰ ᴰ ̔ 

͠ ᴰ ̔ Ữ Ҍ Ṝ̆ ꜚ /

̕ 

͠ ᴰ ̔ ғֽ FIFO Ṝ׆ ̆ FIFŎ

FIFO Ώ⌠ Ȃ 

Â ҩ 5 Ԋᴆ Ҭ ̆ Ҭ ᶏ Ȃ 
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10.3.  

10-1.  

Ỵ ᴈ

Ỵ

DMA

ᴈ

┼ 

&
 

Ỵ

┼ 

&
 

FIFO

0

1

2

7

Ỵ  

& 

┼  & 

Ỵ

AHBה

AHBӀ

AHBӀ

ň

ň
ň

ň
ň

ň

0~7

0~7

0~7

0~7

 

10-1. ̆DMA └ 4 № ̔ 

Â AHB׆ DMA̕  

Â ңҩAHBҺ ᴰ ̕ 

Â ңҩᴂ DMA ᴨᾢ ̕ 

Â Ȃ 

10.4. ⱳ  

DMA└ MCU ҍ ’Ҋ׆ѿҩ ѿҩ ᴰ ̆

̆ ̆ ̆ᴨᾢ ᴰ ̆ ץ ץ Ȃ

ץ AHB׆ 32β ᵬȂ 

DMA_CHxCTLTMβ ‗ ԅDMA ᴰ ̆ 10-1. D Ȃ 

10-1. D  

ᴰ  TM[1:0]   

⌠ Ữ  00 DMA_CHxPADDR 
DMA_CHxM0ADDR/ 

DMA_CHxM1ADDR 

Ữ ⌠  01 
DMA_CHxM0ADDR/ 

DMA_CHxM1ADDR 
DMA_CHxPADDR 

Ữ ⌠ Ữ  10 DMA_CHxPADDR 
DMA_CHxM0ADDR/ 

DMA_CHxM1ADDR 

file:///D:/work/GD3215%20SDK/User_Manual/GD32F4xx_User_Manual_CN_V2.0.docx%23_Hlk454555240
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1̔. DMA_CHxCTLMBSβ DMA_CHxM0ADDRDMA_CHxM1ADDRᵬ

ҹ Ữ Ȃ Ữ℗ Ȃ 

2. DMA_CHxCTLTMβ ó0b11ô̆ ↕ ᴪ ꜚ῏ Ȃ 

10-2. ҈ ᴰ  

DMA

FIFO
Ỵ

(DMA_CHxPADDR)

Ỵ

(DMA_CHxM0ADDR/
DMA_CHxM1ADDR)

AHBӀ

Á   Ỵ

DMA

FIFO
Ỵ

AHBӀ(DMA_CHxPADDR)

Ỵ

(DMA_CHxM0ADDR/
DMA_CHxM1ADDR)

AHBӀ

Á Ỵ  

Ỵ

DMA

FIFO
Ỵ

(DMA_CHxPADDR)

Ỵ

(DMA_CHxM0ADDR/
DMA_CHxM1ADDR)

AHBӀ

Á Ỵ   Ỵ

 

10-2. ҈ ᴰ D̆MA └ ңҩAHBҺ №≢ Ữ

Ȃ 

Â ⌠ Ữ ̔ AHB Һ ׆ ̆ AHB Ữ Һ

Ữ Ώ῀ ̕ 

Â Ữ ⌠ ̔ AHB Ữ Һ ׆ Ữ ̆ AHB Һ

Ώ῀ ̕ 

Â Ữ ⌠ Ữ ̔ AHB Һ ׆ Ữ ̆ AHB Ữ Һ

Ữ Ώ῀ Ȃ 

10.4.1.  

ҹԅḠ ᴰ D̆MA└ Ҭ ῀ԅ Ữ └̆ Ḥ

Ḥ ̔ 

Â Ḥ ̔ ₮̆ ‰ ̕ 

Â Ḥ ̔ DMA └ ̆ DMA └ AHB פ Ȃ 
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10-3. └Ҭ ԅDMA └ ҍ ӊ └Ȃ 

10-3. └ 

DMA

‼ , 

Ḫ DMA

DMA

Ὶל ᴮᾨ

Ї DMA

Ί ᴮᾨ Ї

DMA ┼ Ḫ

└ Ḫ Ї

Ḫ

Ḫ ЇDMA

Ḫ  

Ґ҅ү

Ḫ

 

ҩDMA └ 8ҩ ̆ ҩ ҩ Ȃ DMA_CHxCTLPERIEN

ᵝ ‗ ԅ DMA Ҭ ȂDMA0ҍ DMA1 №≢↓ԍ 10-2. 

DMA0 ҍ 10-3. DMA1 Ȃ 

10-2. DMA0 ̆ 10-3. DMA1 ̆ ѿҩ ץ ⌠ңҩ

DMA ҉̆ ңҩ DMA Ȃᶛ ̆ DMA0└ Ҭ̆

SPI2_RX ⌠ 0 2Ȃ DMA_CH0CTL̆DMA_CH2CTL

PERIENᵝ ҹó0b000ô̆ᶏ 0 2̆ SPI2₮DMA ̆ᴪ

0 2 Ӱ̆ ᴰ Ȃ 

10-2. DMA0  

 0 1 2 3 4 5 6 7 

P
E

R
IE

N
[2

:0
] 

000 SPI2_RX ǒ SPI2_RX SPI1_RX SPI1_TX SPI2_TX ǒ SPI2_TX 

001 I2C0_RX ǒ TIMER6_UP ǒ TIMER6_UP I2C0_RX I2C0_TX I2C0_TX 

010 TIMER3_CH0 ǒ I2S2_ADD_RX TIMER3_CH1 I2S1_ADD_TX I2S2_ADD_TX TIMER3_UP TIMER3_CH2 

011 I2S2_ADD_RX 
TIMER1_UP 

TIMER1_CH2 
I2C2_RX I2S1_ADD_RX I2C2_TX TIMER1_CH0 

TIMER1_CH1 

TIMER1_CH3 

TIMER1_UP 

TIMER1_CH3 

100 UART4_RX USART2_RX UART3_RX USART2_TX UART3_TX USART1_RX USART1_TX UART4_TX 

101 UART7_TX UART6_TX 
TIMER2_CH3 

TIMER2_UP 
UART6_RX 

TIMER2_CH0 

TIMER2_TG 
TIMER2_CH1 UART7_RX TIMER2_CH2 

110 
TIMER4_CH2 

TIMER4_UP 

TIMER4_CH3 

TIMER4_TG 
TIMER4_CH0 

TIMER4_CH3 

TIMER4_TG 
TIMER4_CH1 ǒ TIMER4_UP ǒ 

111 ǒ TIMER5_UP I2C1_RX I2C1_RX USART2_TX DAC0 DAC1 I2C1_TX 

10-3. DMA1  

 0 1 2 3 4 5 6 7 

P
E

R
IE

N
[2

:0
] 

000 ADC0 ǒ 

TIMER7_CH0 

TIMER7_CH1 

TIMER7_CH2 

ǒ ADC0 ǒ 

TIMER0_CH0 

TIMER0_CH1 

TIMER0_CH2 

ǒ 

001 ǒ DCI ADC1 ADC1 ǒ SPI5_TX SPI5_RX DCI 

010 ADC2 ADC2 ǒ SPI4_RX SPI4_TX ǒ ǒ ǒ 

011 SPI0_RX ǒ SPI0_RX SPI0_TX ǒ SPI0_TX ǒ ǒ 

file:///D:/work/GD3215%20SDK/User_Manual/GD32F4xx_User_Manual_CN_V2.0.docx%23_Hlk454555323
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 0 1 2 3 4 5 6 7 

100 SPI3_RX SPI3_TX USART0_RX SDIO ǒ USART0_RX SDIO USART0_TX 

101 ǒ USART5_RX USART5_RX SPI3_RX SPI3_TX ǒ USART5_TX USART5_TX 

110 TIMER0_TG TIMER0_CH0 TIMER0_CH1 TIMER0_CH0 

TIMER0_CH3 

TIMER0_TG 

TIMER0_CMT 

TIMER0_UP TIMER0_CH2 ǒ 

111 ǒ TIMER7_UP TIMER7_CH0 TIMER7_CH1 TIMER7_CH2 SPI4_RX SPI4_TX 

TIMER7_CH3 

TIMER7_TG 

TIMER7_CMT 

10.4.2.  

ᴂ  

ҩDMA└ 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

̆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 
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ᴰ  

DMAᵬҹᴰ └ Ṝ̆ DMA_CHxCNCNTβ ‗ ԅ ᴰ ̆

ᶏ DMA ӊ╠̆ ᴰ Ȃ ᵬҹᴰ └ Ṝ̆ ᶏ

̆CNTβᴪ └ 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↓ ̔ 

῏ ̂ DMA_CHxCTLCMENβ ̃̆ CNTṿ 10-

4. CNT Ȃᴰ Ữ ᴰ Ṑ̆ץḠ

Ữ ᴰ Ȃ 

̔ PBURSTMBURSTҌ ó2b00ô̆D Ҍ Ữ ᴰ

ṐȂ ԍҌ ѿ ᴰ ▼ᵩ ̆ ᴆᴪ ꜚ № ҩ ѿᴰ Ȃ 

10-4. CNT  

PWIDTH MWIDTH CNT 

8ᵝ 16ᵝ 2 Ṑ  

8ᵝ 32ᵝ 4 Ṑ  

16ᵝ 32ᵝ 2 Ṑ  

ῒז ’ ᴋ ṿ 

1. ̂ ᵝ DMA_CHxCTLCMENβ ̃̆ ᴰ Ḡ

Ữ ᴰ ᴰ Ṑ̆ ↕ Ҍ Ḡ

̔ 

a. CNT/PBURST_beats  

b. ̂CNT*PWIDTH_bytes̃/̂ MURST_beats*MWIDTH_bytes̃  

̔ 

PWIDTH_bytes ᴰ Ȃ8β 1̆ 16β 2̆ 32β 4Ȃ 

PBURST_beatsᴰ ̆ ѿᴰ 1̆ 4 ᴰ 4̆ 8

ᴰ 8̆ 16 ᴰ 16Ȃ 

MWIDTH_bytesỮ ᴰ Ȃ8β 1̆ 16β 2̆ 32β 4Ȃ 

MBURST_beatsỮ ᴰ ̆ ѿᴰ 1̆ 4 ᴰ 4̆ 8

ᴰ 8̆ 16 ᴰ 16Ȃ 

ҽᶛ̔ 

PWIDTH16β̆PBURST4 ᴰ ̆MWIDTH8β ̆MBURST16

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

PWIDTH8β ̆PBURST16 ᴰ ̆MWIDTH16β̆MBURST4

ᴰ ̆↕CNT/16ҍ̂CNT*1̃/̂ 2*4̃ ̆ CNTץ 16Ṑ Ȃ 
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̔ ᶏ ԅ Ữ℗ ̂ ᵝ DMA_CHxCTLSBMENβ̃̆ ᴪ

ᴆ └ ̆ Ӟץ ҉ Ȃ 

FIFO 

DMA└ ҩ ѿҩ4 FIFOԍ ‖ ׆̆ ᴪᾢ

Ḡ FIFOҬ̆Ῥᴰ ⌠ Ȃ FIFO ̆DMA└ ң ̔

ᴰ ᴰ Ȃ Ữ ⌠ Ữ Ҋ D̆MA└ ֽ ᴰ

Ȃ 

ᴰ  

ᴰ DMA_CHxFCTLMDMENβ 1 Ȃ 

ҩ Ҭ̆ FIFO ̆DMA└ ׆̆

Ữ FIFOȂ ̆ FIFOῤ ѿ ᴰ ̆DMAᴪ

Ȃ Ữ ̆ DMA_CHxFCTLFCCVβ FIFOҳ ṿ‗

DMA└ ᵥ FIFOҬ Ώ῀ Ữ ̆ FIFO ⌠ ҳ ṿ ̆FIFO

Ҭ ᴪ Ώ῀ Ữ Ȃ 

ҹԅḠ ᴰ ̆FIFOҳ ṿ ҹ Ữ ѿ ᴰ ṐȂ

Ḡ FIFOҬ ץ Ữ ᴰ ȂFIFO ҳ ṿ

ҍ Ữ ᴰ Ữ ᴰ ῏ ΐ̆ᵣ 10-5. FIFOҳ ṿ Ȃ 

10-5. FIFO ҳ ṿ  

MWIDTH MBURST 
FIFO ҳ ṿ 

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

8ᵝ 

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  

16ᵝ 

single 2 ѿᴰ  4 ѿᴰ  6 ѿᴰ  8 ѿᴰ  

INCR4  1 ᴰ   2 ᴰ  

INCR8    1 ᴰ  

INCR16     

32ᵝ 

single 1 ѿᴰ  2 ѿᴰ  3 ѿᴰ  4 ѿᴰ  

INCR4    1 ᴰ  

INCR8     

INCR16     

̔ ᴰ ⌠ Ữ ̆ PBURST_beats*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 ̆ᴪ

ᶏ ᴰ ‟ Ȃ 
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ᴰ  

ᴰ DMA_CHxFCTLMDMENβ 0 Ȃ 

ҩ Ҭ̆DMA └ ѿ ᴰ ѿҩ ̆FIFO ҳ ṿ ̂

DMA_CHxFCTLFCCVβ ̃ ӈȂ ҩ Ҭ̆ ғֽ FIFO Ṝ D̆MAᴪ

׆̆ ῀FIFOȂ FIFO D̆MA ̆ FIFO

Ҭ Ώ῀ Ȃ 

/  

ᴰ Ҭ M̆WIDTHᴪ ᴆ └ ҍPWIDTH̆ ᶏ /

ⱳ Ȃ 

ᴰ Ҭ̆MWIDTHҍPWIDTHԑ ̆ ҹ Ȃ MWIDTHҍPWIDTH

Ҍ ̆DMA Ώᴰ Ҍ ̆DMAᴪ ꜚ / ᵬȂ ᴰ Ҭ̆

ᵬȂ 

CNT ҹ16̆PWIDTHҹ ó2b00ô̆PNAGA MNAGA 1Ȃ ԍҌ MWIDTHD̆MA

ᴰ ᵬ 10-4. PWIDTHҹó2b00ô̆ / Ȃ 

10-4. PWIDTHҹó2b00ô̆ /  

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

CNT ҹ 8̆ PWIDTHҹó2b01ô̆PNAGAMNAGA 1Ȃ ԍҌ WIDTH̆
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DMA ᴰ ᵬ 10-5. PWIDTHҹó2b01ô̆ / Ȃ 

10-5. PWIDTHҹó2b01ô̆ /  

 0xB1B0[15:0] @0x0

 0xB5B4[15:0] @0x4

 0xB9B8[15:0] @0x8

 0xB13B12[15:0] @0xC

 0xB17B16[15:0] @0x10

 0xB21B20[15:0] @0x14

 0xB25B24[15:0] @0x18

 0xB29B28[15:0] @0x1C

ῇ ₴

 0xB1B0[15:0] @0x0

 0xB3B2[15:0] @0x2

 0xB5B4[15:0] @0x4

 0xB7B6[15:0] @0x6

 0xB9B8[15:0] @0x8

 0xB11B10[15:0] @0xA

 0xB13B12[15:0] @0xC

 0xB15B14[15:0] @0xE

  0xB1B0[15:0] @0x0

  0xB3B2[15:0] @0x2

  0xB5B4[15:0] @0x4

  0xB7B6[15:0] @0x6

  0xB9B8[15:0] @0x8

  0xB11B10[15:0] @0xA

  0xB13B12[15:0] @0xC

  0xB15B14[15:0] @0xE

ῇ ₴

 0xB1B0[15:0] @0x0

 0xB3B2[15:0] @0x2

 0xB5B4[15:0] @0x4

 0xB7B6[15:0] @0x6

 0xB9B8[15:0] @0x8

 0xB11B10[15:0] @0xA

 0xB13B12[15:0] @0xC

 0xB15B14[15:0] @0xE

  0xB5B4B1B0[31:0] @0x0

  0xB13B12B9B8[31:0] @0x4

  0xB21B20B17B16[31:0] @0x8

  0xB29B28B25B24[31:0] @0xC

ῇ ₴

Á PAIF = 0, MWIDTH = 8-bit

Á PAIF = 0, MWIDTH = 16-bit

Á PAIF = 1, MWIDTH = 32-bit

B15 B14 B13 B12

B11 B10 B9 B8

B7 B6 B5 B4

B3 B2 B1 B0

4

3

2

1

B29 B28 B25 B24

B21 B20 B17 B16

B13 B12 B9 B8

B5 B4 B1 B0

4

3

2

1

B15 B14 B13 B12

B11 B10 B9 B8

B7 B6 B5 B4

B3 B2 B1 B0

4

3

2

1

  0xB0[7:0] @0x0   0xB8[7:0] @0x8

  0xB1[7:0] @0x1   0xB9[7:0] @0x9

  0xB2[7:0] @0x2   0xB10[7:0] @0xA

  0xB3[7:0] @0x3   0xB11[7:0] @0xB

  0xB4[7:0] @0x4   0xB12[7:0] @0xC

  0xB5[7:0] @0x5   0xB13[7:0] @0xD

  0xB6[7:0] @0x6   0xB14[7:0] @0xE

  0xB7[7:0] @0x7   0xB15[7:0] @0xF

 

CNT ҹ4̆ PWIDTHҹ ó2b10ôP̆NAGAMNAGA 1Ȃ ԍҌ MWIDTHD̆MA

ᴰ ᵬ 10-6. PWIDTHҹó2b10ô̆ / Ȃ 

10-6. PWIDTHҹó2b10ô̆ /  

 0xB3B2B1B0[31:0] @0x0

 0xB7B6B5B4[31:0] @0x4

 0xB11B10B9B8[31:0] @0x8

 0xB15B14B13B12[31:0] @0xC

B15 B14 B13 B12

B11 B10 B9 B8

B7 B6 B5 B4

B3 B2 B1 B0

ῇ ₴

 0xB3B2B1B0[31:0] @0x0

 0xB7B6B5B4[31:0] @0x4

 0xB11B10B9B8[31:0] @0x8

 0xB15B14B13B12[31:0] @0xC

  0xB1B0[15:0] @0x0

  0xB3B2[15:0] @0x2

  0xB5B4[15:0] @0x4

  0xB7B6[15:0] @0x6

  0xB9B8[15:0] @0x8

  0xB11B10[15:0] @0xA

  0xB13B12[15:0] @0xC

  0xB15B14[15:0] @0xE

ῇ ₴

 0xB3B2B1B0[31:0] @0x0

 0xB7B6B5B4[31:0] @0x4

 0xB11B10B9B8[31:0] @0x8

 0xB15B14B13B12[31:0] @0xC

  0xB3B2B1B0[31:0] @0x0

  0xB7B6B5B4[31:0] @0x4

  0xB11B10B9B8[31:0] @0x8

  0xB15B14B13B12[31:0] @0xC

ῇ ₴

B15 B14 B13 B12

B11 B10 B9 B8

B7 B6 B5 B4

B3 B2 B1 B0

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

  0xB0[7:0] @0x0   0xB8[7:0] @0x8

  0xB1[7:0] @0x1   0xB9[7:0] @0x9

  0xB2[7:0] @0x2   0xB10[7:0] @0xA

  0xB3[7:0] @0x3   0xB11[7:0] @0xB

  0xB4[7:0] @0x4   0xB12[7:0] @0xC

  0xB5[7:0] @0x5   0xB13[7:0] @0xD

  0xB6[7:0] @0x6   0xB14[7:0] @0xE

  0xB7[7:0] @0x7   0xB15[7:0] @0xF

4

3

2

1

4

3

2

1

4

3

2

1

 

10.4.3.  

Ữ ң ̔ Ȃ DMA_CHxCTL

PNAGAMNAGAβ Ữ Ȃ 

Ҭ̆ ѿ ҹ∆ ̂DMA_CHxPADDR̆DMA_CHxM0ADDR̆

DMA_CHxM1ADDRȂ̃ 

Ҭ̆Ҋѿ ᴰ ╠ ⱴ1̂ 2̆ 4̃̆ ҩṿ ‗ԍ ᴰ

Ȃ ᴰ Ҭ̆ DMA_CHxCTLPBURST ҹó2b00ô̆

DMA_CHxCTLPAIFβ1ᶏ ̆ Ҋѿ ᴰ ҹ4̆ ҍ
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ᴰ ῏ȂPAIFҍ Ữ ῏Ȃ 

̔ PAIFҹô1ó̆ ̂ DMA_CHxPADDR̃ ҹ4 Ȃ 

10.4.4.  

Ȃ ץ DMA_CHxCTLCMENβ 1ᶏ Ȃ

DMAᵬҹᴰ └ Ȃ DMA_CHxCTLTFCSβ 1 ̆ ᵬҹ

ᴰ └ ̆ ᶏ ̆ ᴪ ꜚ῏ Ȃ 

Ҭ̆ DMAD ̆CNTṿᴪ ῀̆ғᴰ ᵝᴪ 1Ȃ

DMAᴪѿ ̆ ⌠₮ ᴰ ᶏ ᵝ 0Ȃ 

10.4.5. Ữ℗  

ҍ ̆ Ữ℗ Ӟ Ȃ ץ DMA_CHxCTL

SBMENβ 1ᶏ Ȃ ԅ Ữ℗ ̆ ᶏ ̆ ᴆᴪ ꜚ Ȃ

Ữ℗ ԍ ҍ Ữ ӊ ᴰ ̆ Ữ ⌠ Ữ Ҭ ᶏ Ȃ 

Ữ℗ ңҩ Ữ ‖ ̆ңҩ Ữ ≢№ץ

DMA_CHxM0ADDRDMA_CHxM1ADDRҬ Ȃ DMAD ̆ Ữ

ѿҩ Ữ ‖ Ȃ DMAD Ҭ̆ DMA ‖ ץ ῒז AHBҺ

ᵬ̆ғῒ ץ Ȃ 

ᴆ ץ DMA_CHxCTL MBSβ ѿ ᴰ DMAᶏ ‖

ȂDMA ᶏ ץ ̆MBS ץ ҹDMA Ữ ‖ ᵝ̆ ᴪ ᴰ

ꜚ ó0ó̆ó1ôӊ ℗ ̆ 10-7. Ữ℗ Ȃ 

10-7. Ữ℗  

MBS = 0

ᶕ

FIFO

Ỵ 0ῇ ₴

Ỵ 1ῇ ₴

ᴶ
MBS = 1

ᴶ
MBS = 0

Ỵ Ỵ 0 ᴶ :

Ỵ Ỵ 1 ᴶ :

FIFO

└ Ỵ

 

10.4.6. ᴰ └  

ᴰ ᴰ └ ‗ Ȃ DMA_CHxCTLTFCSβ‗ ԅᴰ └

DMAȂ 
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Â DMAҹᴰ └ ̔ DMA_CHxCNTCNTβ ‗ ᴰ ̆

ᶏ ╠ Ȃ 

Â ҹᴰ └ ̔ ᶏ DMA_CHxCNTCNTβ ҹᴪ ᴆ └

ҹóFFFFô̆ CNT ӈȂDMA ᴰ ѿ ᴰ

‗ Ȃ 

̔ ᴰ Ữ ⌠ Ữ ̆ᴰ └ DMAȂ 

10.4.7. ᴰ ᵬ 

ᴰ ҈ ᵬ ̔ ⌠ Ữ ̆ Ữ ⌠ ̆ Ữ ⌠ Ữ Ȃ Ữ

ץ ҹ Ȃ 

Ữ ᴰ  

Â ⌠ Ữ ̔ 

͠ ᴰ ̆ FIFO ̆DMA ꜚ Ữ ᴰ ̆Ώ ⌠

Ữ Ҭ̕ 

͠ ᴰ ̆ FIFO ⌠ҳ ṿ ̆DMA ꜚ ѿ ᴰ ̆

FIFO ῃ Ώ῀ Ữ ҬȂ 

Â Ữ ⌠ ̔ 

͠ ᴰ ̆ ᶏ DMAᴪ ┴ Ữ ᴰ ̆ ⌠FIFOȂ

ᴰ Ҭ̆ ғֽ FIFOҹ ̆DMA └ ᴪ Ữ ᵬ̕ 

͠ ᴰ ̆ ᶏ ̆Ҍ ̆DMA ᴪ ѿ

ᴰ FIFOȂ ᴰ Ҭ̆ FIFO ѿ ѿ

ᴰ ̆DMA └ ᴪ Ữ ᵬȂ 

Ữ ⌠ Ữ ̔ ᴰ Ȃ FIFO ⌠ ҳ ṿ D̆MA ѿ

ᴰ FIFO ῃ Ώ῀ Ữ ҬȂ 

ᴰ  

Â ⌠ Ữ ̔ DMA ⌠ ғFIFO ᴰ ̆DMA ꜚ

ᴰ ׆ Ώ῀FIFO̕ 

Â Ữ ⌠ ̔ DMA ⌠ ғFIFO ᴰ ̆DMA ꜚ

ᴰ FIFO׆ Ώ῀ ̕ 

Â Ữ ⌠ Ữ ̔ ᴰ Ȃ ᶏ ̆DMA ꜚ ѿ ᴰ

Ώ FIFOȂ ᴰ Ҭ̆ FIFO ѿ ѿ ᴰ

̆DMA └ ᴪ Ữ ᵬȂ 

10.4.8. ᴰ  

DMAD ᴆ ꜚ ̆ DMA_INTF0ҍDMA_INTF1ᵝFTFIFxץҊ ’Ҋᴪ

1̔  

Â ᴰ ̕ 
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Â ᴆ ̕ 

Â ᴰ Ȃ 

ᴰ  

DMAᶏ ץ ̆ ᴪ Ữ ӊ ᴰ Ȃ DMA_CHxCNTCNTҬ

ᴰ ѿ ץ ̆DMAD ̆ 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 

ᴆ  

DMAD ץ DMA_CHxCTLCHENβ 0Ả Ȃ 0 ᵬӊ ̆ CHENׅ

ҹ1̆ 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 ̆ Ȃ 

Â ̔ Ữ ₮ ̆DMA └ ᴪ ⌠

̆ Ả ᴰ ғFTFIFxҌᴪ 1Ȃ ̆CNTׅ ᴪ

ѿ ⁞1 ᵬȂ Ḥ ̆ Ȃ 

Â ̔ Ữ℗ Ҋ̆ DMA Ữ

Ώ ᵬ ̆DMA └ ᴪ ⌠ Ȃ ҩ ̆DMA └ ᵬ

ҍ ᴆ 0 Ȃ Ḥ ̆ Ȃ 
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10.4.9.  

ꜚѿ DMA ᴰ ̆ Ҋץ ᵬ̔ 

1. CHENβ̆ ҹ 1̂ ᶏ ̃̆ 0 DMAD Ȃ CHENҹ0 ̆

Ҋ↓ DMAȂ 

2. DMA_INTF0DMA_INTF1 ᵝFTFIFx̆ ↕ ᶏ DMAȂ 

3. DMA_CHxCTLTMβ ᴰ Ȃ 

4. DMA_CHxCTLPERIENᵝ Ȃ ᴰ Ữ ⌠ Ữ

̆PERIENΐᵣ ӈ̆ ѿ ץ Ȃ 

5. DMA_CHxCTLҬ Ữ ̆ Ữ ̂memory 0

memory1̃̆ Ữ℗ ̆ ᴨᾢ ̆ Ữ ᴰ ̆ Ữ

̆ ̆ᴰ └ Ȃ 

6. DMA_CHxFCTLҬ ̆ ᶏ ᴰ ̆

FCCVβ ץ FIFO ҳ ṿȂ 

7. DMA_CHxCTLҬ ᴰ Ҭ ̆ ᴰ Ҭ ̆D Ҭ ̆

ᴰ Ҭ ᶏ ᵝȂ DMA_CHxFCTLҬ FIFO Ҭ

ᶏ ᵝȂҬ ᶏ ᵝ Ȃ 

8. DMA_CHxPADDRҬ Ȃ 

9. ᶏ Ữ℗ ̆ DMA_CHxM0ADDRDMA_CHxM1ADDRҬ ң

ҩ Ữ Ȃ ᶏ ѿҩ Ữ ̆ CHxCTLMBSβ ‗

DMA_CHxM0ADDRDMA_CHxM1ADDRȂ 

10. DMA_CHxCNTҬ ᴰ Ȃ 

11. DMA_CHxCTLCHENβ 1̆ ᶏ DMA Ȃ 

DMAD ̆ Ҋץ ᵬ̔ 

1. CHENβ̆ DMA ᵬ Ȃ CHENҹ 0 ̆DMA ԍ

̆ ץ DMAץ DMAD Ȃ 

2. DMA_INTF0DMA_INTF1 ᵝFTFIFx̆ ↕DMA

Ῥᶏ Ȃ 

3. DMA_CHxCNT₮ ҍ▼ᵩ Ȃ 

4. DMA_CHxPADDRҬ Ȃ 

5. DMA_CHxM0ADDRDMA_CHxM1ADDRҬ Ữ Ȃ 

6. DMA_CHxCNTҬ ▼ᵩ Ȃ 

7. DMA_CHxCTLCHENβ 1̆ ꜚDMA Ȃ 

10.5. Ҭ  

ҩDMA Ғ Ҭ ̆ 5ҩҬ Ԋᴆ̆ᴰ Ҭ ̆ ᴰ Ҭ ̆ᴰ

Ҭ ̆ ᴰ Ҭ F̆IFO Ҭ ȂᴋᵥѿҩҬ Ԋᴆ ץ DMA

Ҭ Ȃ 

DMA_INTF0DMA_INTF1ҩҬ Ԋᴆ ᵝ̆ DMA_INTC0

DMA_INTC1ҩҬ Ԋᴆ ᵝ̆ DMA_CHxCTLDMA_CHxFCTL



                                      GD32A490Ύ 

201 
 

ҩҬ Ԋᴆ ᶏ ᵝ̆ 10-6. DMAҬ Ԋᴆ Ȃ 

10-6. 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 ̕ 

Â ̔ᴰ FIFO Ȃ 

Ԋᴆ ̆ DMAD Ҍᴪ Ả ׅ̆ ᴰ Ȃ Ԋᴆ ̆

DMAD ᴪ Ả Ȃ ҈ Ԋᴆ Ҋѿ Ȃ 

10.5.1.  

ң Ԋᴆ̆ᴰ Ԋᴆ ᴰ ԊᴆȂ 

Ҋץ ’ ̆ᴰ ᵝ ᴪ 1̔  

Â DMAᵬҹᴰ └ ̆CNT ⌠0Ȃ 

Â ᵬҹᴰ └ ̆ ѿҩ ᴰ ̆̂ Ώ Ữ

ᴰ ̆ FIFOҬ ῃ Ώ῀ Ữ Ҭ̃ᴰ Ȃ 

Â ᴰ ӊ╠̆ ᴆ 0 Ả ᴰ ̆ ╠ Ữ ᴰ

̆̂ ⌠ Ữ Ữ ⌠ Ữ ᴰ ̆ FIFOҬ ῃ

Ώ῀ Ữ Ҭ̃ᴰ Ȃ 

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 └ ғCNT⁞ ⌠∆ ṿ ѿ ̆ ᴰ ᵝᴪ 1Ȃ 

ᴰ ᵝ 1̆ ғ ᴰ Ҭ ᶏ ̆DMA└ ֟ ᴰ Ҭ Ȃ 

10.5.2.  

ң Ԋᴆ̆ ᴰ FIFOȂ ԍDMAD Ȃ 
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ᴰ  

ҩ ᶏ ᴰ ғᴰ ҹ ⌠ Ữ ᴪ Ȃ FIFO ̆

ᴰ ̆DMA ץ ̆ᴪ ҩ Ữ FIFOҬ̆ ᴪ

Ữ ̆ ᴰ ᵝ 1 

ᴰ ᵝ 1̆ ғ ᴰ Ҭ ᶏ ̆DMA└ ֟

ᴰ Ҭ Ȃ 

FIFO  

ҩ Ữ ӊ ᴰ ᴪ ̆ FIFO ҉ Ҋ ̆FIFO

ᵝ 1Ȃ 

ᴰ ҹ ⌠ Ữ ̆ ғ ⌠ ᴨᾢ F̆IFO▼ᵩ Ҍ

ѿ ᴰ ̆FIFO҉ Ȃ ⌠FIFO ̆DMA└ ᴪ

̆ Ҍᴪ ⌠ ᴰ Ȃ 

ᴰ ҹ Ữ ⌠ ̆ ғ ⌠ ᴨᾢ F̆IFOҬ Ҍ

ᴰ ̆FIFOҊ Ȃ ⌠FIFO ̆DMA└ ᴪ

̆ Ҍᴪ ⌠ ᴰ Ȃ 

FIFO ᵝ 1̆ ғFIFOҬ ᶏ ̆DMA└ ֟ FIFOҬ Ȃ 

10.5.3.  

ᴰ Ҭ̆ᴪ FIFO ᴰ ̂ ̃̆

ᴰ ᴪ Ҭ Ȃ 

FIFO  

ᶏ ᴰ F̆IFO ҳ ṿ ҍ Ữ ᴰ ̆

10-5. FIFOҳ ṿ Ȃ ᴪ FIFŎ ̆ ᴪ ῏ ̆

Ҍ ꜚᴋᵥᴰ Ȃ 

FIFO ᵝ 1̆ ғFIFOҬ ᶏ ̆DMA└ ֟ FIFOҬ 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 Ҋ̆

FIFOҬ ῃ Ώ῀⌠memoryҬ̃̆ DMAᴪ ꜚẢ Ȃ 

ᵝ 1̆ ғ Ҭ ᶏ ̆DMA└ ֟

Ҭ Ȃ 

file:///D:/work/GD3215%20SDK/User_Manual/GD32F4xx_User_Manual_CN_V2.0.docx%23_Hlk454555663


                                      GD32A490Ύ 

203 
 

 

DMA Ữ Һ ₮ԅᾛ ̆ᴪ ̆

DMA ȂDMA0DMA1 Ữ ᾛ 10-8. DMA0

ҍDMA1 Ȃ 

ᵝ 1̆ ғ Ҭ ᶏ ̆DMA└ ֟ Ҭ Ȃ 

10-8. DMA0ҍDMA1  

DMA0
Ỵ

D
M

A

ň

FMC_I

FMC_D

SRAM0

AHB1

EXMC

AHB2

SRAM1

SRAM2

TCMSRAM

ADDSRAM

APB1

APB2

DMA1
Ỵ

D
M

A

ň

FMC_I

FMC_D

SRAM0

AHB1

EXMC

AHB2

SRAM1

SRAM2

TCMSRAM

ADDSRAM

APB1

APB2
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10.6. DMA  

DMA0 ̔0x4002 6000 

DMA1 ̔0x4002 6400 

10.6.1. Ҭ ᵝ 0̂ DMA_INTF0̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

(32ᵝ) Ȃ 

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

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

 r r r r  r r r r r  r 

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

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

 r r r r  r r r r r  r 

 

ᵝ/ᵝ    

31:28 Ḡ  Ḡ ᵝṿȂ 

27/21/11/5 FTFIFx x ᴰ ᵝ(x=0é3) 

ᴆ ᵝ̆ ᴆΏDMA_INTC0 ᵝҹ1 Ȃ 

0̔ xᴰ  

1̔ xᴰ  

26/20/10/4 HTFIFx x ᴰ ᵝ(x=0é3) 

ᴆ ᵝ̆ ᴆΏDMA_INTC0 ᵝҹ1 Ȃ 

0̔ x ᴰ  

1̔ x ᴰ  

25/19/9/3 TAEIFx x ᴰ ᵝ(x=0é3) 

ᴆ ᵝ̆ ᴆΏDMA_INTC0 ᵝҹ1 Ȃ 

0̔ x ᴰ  

1̔ x ᴰ  

24/18/8/2 SDEIFx x ᴰ ᵝ(x=0é3) 

ᴆ ᵝ̆ ᴆΏDMA_INTC0 ᵝҹ1 Ȃ 

0̔ x ᴰ  

1̔ x ᴰ  

23/17/7/1 Ḡ  Ḡ ᵝṿ 

22/16/6/0 FEEIFx x FIFO ҍFIFO ᵝ(x=0é3) 

ᴆ ᵝ̆ ᴆΏDMA_INTC0 ᵝҹ11 Ȃ 

0̔ x FIFO FIFO  
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1̔ x FIFO FIFO  

10.6.2. Ҭ ᵝ 1̂ DMA_INTF1̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

(32ᵝ) Ȃ 

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

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

 r r r r  r r r r r  r 

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

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

 r r r r  r r r r r  r 

 

ᵝ/ᵝ    

31:28 Ḡ  Ḡ ᵝṿȂ 

27/21/11/5 FTFIFx x ᴰ ᵝ(x=4é7) 

ᴆ ᵝ̆ ᴆΏDMA_INTC0 ᵝҹ1 Ȃ 

0̔ xᴰ  

1̔ xᴰ  

26/20/10/4 HTFIFx x ᴰ ᵝ(x=4é7) 

ᴆ ᵝ̆ ᴆΏDMA_INTC0 ᵝҹ1 Ȃ 

0̔ x ᴰ  

1̔ x ᴰ  

25/19/9/3 TAEIFx x ᴰ ᵝ(x=4é7) 

ᴆ ᵝ̆ ᴆΏDMA_INTC0 ᵝҹ1 Ȃ 

0̔ x ᴰ  

1̔ x ᴰ  

24/18/8/2 SDEIFx x ᴰ ᵝ(x=4é7) 

ᴆ ᵝ̆ ᴆΏDMA_INTC0 ᵝҹ1 Ȃ 

0̔ x ᴰ  

1̔ x ᴰ  

23/17/7/1 Ḡ  Ḡ ᵝṿ 

22/16/6/0 FEEIFx x FIFO ҍFIFO ᵝ(x=4é7) 

ᴆ ᵝ̆ ᴆΏDMA_INTC0 ᵝҹ1 Ȃ 

0̔ x FIFO FIFO  

1̔ x FIFO FIFO  
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10.6.3. Ҭ ᵝ ̂DMA_INTC0̃ 

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 ᵝ(x=0é3) 

0̔  

1̔ ᴰ ᵝ 

26/20/10/4 HTFIFCx x ᴰ ᵝ(x=0é3) 

0̔  

1̔ ᴰ ᵝ 

25/19/9/3 TAEIFCx x ᴰ ᵝ(x=0é3) 

0̔  

1̔ ᴰ ᵝ 

24/18/8/2 SDEIFCx x ᴰ ᵝ(x=0é3) 

0̔  

1̔ ᴰ ᵝ 

23/17/7/1 Ḡ  Ḡ ᵝṿ 

22/16/6/0 FEEIFCx x FIFO ҍFIFO ᵝ(x=0é3) 

0̔  

1̔ FIFO ҍFIFO ᵝ 

10.6.4. Ҭ ᵝ 1̂ DMA_INTC1̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

(32ᵝ) Ȃ 

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

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

 w w w w  w w w w w  w 



                                      GD32A490Ύ 

207 
 

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 ᵝ(x=4é7) 

0̔  

1̔ ᴰ ᵝ 

26/20/10/4 HTFIFCx x ᴰ ᵝ(x=4é7) 

0̔  

1̔ ᴰ ᵝ 

25/19/9/3 TAEIFCx x ᴰ ᵝ(x=4é7) 

0̔  

1̔ ᴰ ᵝ 

24/18/8/2 SDEIFCx x ᴰ ᵝ(x=4é7) 

0̔  

1̔ ᴰ ᵝ 

23/17/7/1 Ḡ  Ḡ ᵝṿ 

22/16/6/0 FEEIFCx x FIFO ҍFIFO ᵝ(x=4é7) 

0̔  

1̔ FIFO ҍFIFO ᵝ 

10.6.5. x └ ̂DMA_CHxCTL̃ 

x = 0..7,xҹ  

Ẓ ̔0x10 + 0x18*x 

ᵝṿ̔0x0000 0000 

(32ᵝ) Ȃ 

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

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

 rw rw rw  rw rw rw 

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

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

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

 

ᵝ/ᵝ    

31:28 Ḡ  Ḡ ᵝṿȂ 

27:25 PERIEN[2:0] ᶏ  

ᴆ 1ҍ 0 
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000̔ᶏ 0 

001̔ᶏ 1 

010̔ᶏ 2 

011̔ᶏ 3 

100̔ᶏ 4 

101̔ᶏ 5 

110̔ᶏ 6 

111: ᶏ 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 ᵝṿ 

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℗  

1̔ Ữ℗  

CHENҹ1 Ҍ Ώ῀ 

17:16 PRIO[1:0] ᴆᴨᾢ  

ᴆ 1ҍ 0 
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00̔ᵞ 

01̔Ҭ 

10̔  

11̔  

CHENҹ1 Ҍ Ώ῀ 

15 PAIF  

ᴆ 1ҍ 0 

0̔ PWIDTH‗  

1̔ ҹ4 

CHENҹ1 Ҍ Ώ῀ 

PNAGA ҹ0, 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 Ȃ 

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  

1̔  

CHENҹ1 Ҍ Ώ῀ 

8 CMEN  

ᴆ 1ҍ 0 
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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  

1̔ ᶏ  

ᵝ 1̆DMAᴰ Ȃ Ҋץ ’ ᵝᴪ ꜚ 0̔ 

Â ᴰ  

͠ FIFO ᴰ  
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ᴆ 0 ᵬ ̆ ᵝׅҹ1ף ᴰ ̆ ᴆ ᵝ ץ

DMA ̆ ץ ᴰ Ȃ 

10.6.6. x ̂DMA_CHxCNT̃ 

x = 0...7,xҹ  

Ẓ ̔0x14 + 0x18*x 

ᵝṿ̔0x0000 0000 

(32ᵝ) Ȃ 

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

Ḡ  

 

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

CNT[15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CNT[15:0] ᴰ  

ᶏ ̂CHEN 1̃̆ ᵝ Ҍ ΏȂ 

ᴰ Ҭ̆CNTף ▼ᵩ Ȃ ᴰ ѿ ̆CNT⁞1Ȃ

DMA_CHxCTL CMENᵝ SBMENᵝ 1̆ ᴰ ̆CNTᴪ ᴆ ꜚ

Ȃ 

10.6.7. x ̂DMA_CHxPADDR̃ 

x = 0...7,xҹ  

Ẓ ̔0x18 + 0x18*x 

ᵝṿ̔0x0000 0000 

(32ᵝ) Ȃ 

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

PADDR[31:16] 

rw 

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

PADDR[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 PADDR[31:0]  

ᶏ ̂CHEN 1̃̆ ᵝ Ҍ ΏȂ 

PWIDTHᵝó01ô̆ ᵞᵝ ̆ ꜚ  

PWIDTHᵝó10ô̆ ᵞᵝңᵝ ̆ ꜚ  
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̔ DMA_CHxCTL PAIFᵝ 1̆ ᵝ ҹ4 Ȃ 

10.6.8. x Ữ 0 ̂DMA_CHxM0ADDR̃ 

x = 0...7,xҹ  

Ẓ ̔0x1C + 0x18*x 

ᵝṿ̔0x0000 0000 

(32ᵝ) Ȃ 

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

M0ADDR[31:16] 

rw 

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

M0ADDR[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 M0ADDR[31:0] Ữ 0  

DMA_CHxCTLᵝMBSҹ0̆ ᵝ ӈDMAᴰ Ҭ Ữ  

DMA_CHxCTL CHENᵝ 1ғMBSᵝҹ0 ̆ ᵝ Ҍ Ώ 

MWIDTHᵝó01ô̆ ᵞᵝ ̆ ꜚ  

MWIDTHᵝó10ô̆ ᵞᵝңᵝ ̆ ꜚ  

10.6.9. x Ữ 1 ̂DMA_CHxM1ADDR̃ 

x = 0...7,xҹ  

Ẓ ̔0x20 + 0x18*x 

ᵝṿ̔0x0000 0000 

(32ᵝ) Ȃ 

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

M1ADDR[31:16] 

rw 

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

M1ADDR[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 M1ADDR[31:0] Ữ 1  

DMA_CHxCTLᵝMBSҹ1̆ ᵝ ӈDMAᴰ Ҭ Ữ  

DMA_CHxCTL CHENᵝ 1ғMBSҹ1 ̆ ᵝ Ҍ Ώ 

MWIDTHᵝó01ô̆ ᵞᵝ ̆ ꜚ  

MWIDTHᵝó10ô̆ ᵞᵝңᵝ ̆ ꜚ  
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10.6.10. xFIFO└ ̂DMA_CHxFCTL̃ 

x = 0...7,xҹ  

Ẓ ̔0x24 + 0x18*x 

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  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 ᵝṿ 

5:3 FCNT[2:0] FIFO  

ᴆ ᵝ  

000̔FIFO ғ ԍ1ҩ  

001̔FIFO ԍ1ҩ ԍ2ҩ  

010̔FIFO ԍ2ҩ ԍ3ҩ  

011̔FIFO ԍ3ҩ ԍ4ҩ  

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  
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11̔4ҩ  

ᶏ ̆ ᵝ Ҍ ΏȂ MDMENҹó0ô̆ ᵝ ӈȂ 
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11. Ἕ ⱴ ̂IPÃ 

 ׃ .11.1

IPA ʟ׆ ѿҩ ңҩ Ἕ⌠ Ἕ ̆ Ἕ ⱳ Ȃ Ҋץ

̔ 

Â └ ѿ Ἕ⌠ ἝҬ̕ 

Â └ ѿ Ἕ⌠ ἝҬ ̕ 

Â ңҩҌ Ἕ ̆ ⌠ ̕ 

Â ᾟ Ἕ Ȃ 

ңҩ Ἕ 11 Ἕ ̆ Ἕ ׆ 4ᵝ⌠ 32β ̆ ԍ Ἕ 5 Ἕ

̆ Ἕ 16β׆ ⌠ 32β Ȃ Ἕ ĬPAҹңҩ Ἕ№≢ ᶫԅ256*32

Ȃ  

11.2. Һ  

Â ѿҩ Ữ AHBҺ ѿҩ 8β ̆16β ̆32β IPA AHB׆

̕ 

Â 3ҩ4ҩ 32β FIFO̔ңҩ ἝFIFŎѿҩ ἝFIFO̕ 

Â Ἕ ̔ 

͠ └ ѿ Ἕ⌠ ἝҬ̕ 

͠ └ ѿ Ἕ⌠ ἝҬ ̕ 

͠ ңҩҌ Ἕ ̆ ⌠ ̕ 

͠ ᾟ Ἕ Ȃ 

Â LUT ̕ 

Â ң LUTἝ ̕ 

Â LUTꜚⱴ ̕ 

Â ᴰ Ả ̕ 

Â ԍ Ἕ Ἕ̆ Ẓ ̕ 

Â ӈἝ ṿ̕ 

Â 3 alphaṿ ̕ 

Â ԍңҩ Ἕ̆ 11 Ἕ ̕ 

Â ԍ Ἕ̆ 5 Ἕ ̕ 

Â Ἕ ̕ 

Â AHB ꜚ ̕ 

Â ѿҩ Έ Ԋᴆ ᵝ Ҭ ̔ 

͠ Ҭ ᶏ Ȃ 
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11.3.  

11-1. IPA  

Alpha 

└  & 

 LUT

IPA

AHB׆

 PCE

ἥ
ARGB8888

╦ ἥ
ARGB8888

ARGB8888

 PCC

FIFO

└  & 

FIFO

╠  PCE

╠ └  & 

╠ Ữ Ữ Ữ

Alpha 

Alpha

╠  LUT

AHBӀ

 

11-1. IPA ̆IPA 6ҩҺ №̔ 

Â AHB׆ IPA̕ 

Â AHBҺ Ἕ ̕ 

Â ╠ LUT̕ 

Â ╠ Ἕ ̂PCẼ̕  

Â ╠ Ἕ ̕ 

Â Ἕ ̂PCC̃Ȃ 

11.4. ⱳ  

IPAѿҩἝ ̆ ̆ᾛ IPA

ᵝ ̆╠ ̆ ̆ Ἕ ῒ Ẓ Ȃ ԅLUTֽ 32β

̆ῒז IPA ץ AHB׆ 8β ̆16β 32β Ȃ 

IPA 4 ̆ ץ IPA_CTL PFCMβ ̆ 11-1. IPA

̔ 

Â └╠ Ἕ⌠ ἝҬ 

Ҭ ╠̆ Ữ Ἕ └⌠ Ữ Ҍ Ἕ ̆ ╠ץ

Ἕ Ἕ ӈȂ╠ Ἕ ֽ ӈԅ Ἕ ᵝ Ȃ 

Â ╠ Ἕ⌠ Ἕ 

Ҭ ╠̆ Ἕ ╠׆ Ἕ Ἕ ̆ Ώ῀

Ữ ҬȂ ╠ Ἕ ̂L8, AL44, AL88, L4̃̆ ╠ Ữ



                                      GD32A490Ύ 

217 
 

Ҭ ᵬҹ ╠׆ LUT Ἕ Ȃ 

Â ╠ Ἕ⌠ Ἕ  

Ҭ̆╠ Ἕ ᾢ ῒ ҹóARGB8888ô̆

╠ Ἕ óARGB8888ôҹ׆ Ἕ ̆Ώ῀

Ữ ҬȂ 

╠ Ἕ ̆ ╠ Ữ Ҭ ᵬҹ ╠׆ LUT

Ἕ Ȃ 

Ἕ ̆ Ữ Ҭ ᵬҹ ׆ LUT

Ἕ Ȃ 

 ᾟ⌠ ἝҬ 

Ҭ̆ Ἕ Ἕ ᾟ̆ Ἕ ṿ ᾢ ӈ

ҬȂ 

11-1. IPA  

PFCM[1:0] 
 

Ἕ   
  

00 ╠ Ἕ Ἕ   

01 ╠ Ἕ Ἕ   

10 ╠ Ἕ Ἕ Ἕ   

11 Ҭ ӈ Ἕ ṿ Ἕ   

11.4.1. ᴰ ᵬ 

ѿ IPAᵬ Ҋ7ҩץ ̔ 

╠׆ (1 Ữ ̂ IPA_FMADDRҬ̃ ̆ ╠ Ἕ

╠׆↕̆ LUT Ἕ Ȃ 

2) ╠ Ἕ ⌠ѿҩ32β ṿ̆ IPA_FPCTL FAVCAβ alpha

ṿȂ 

׆ (3 Ữ ̂ IPA_BMADDRҬ̃ ̆ Ἕ

׆↕̆ LUT Ἕ Ȃ 

4) Ἕ ⌠ѿҩ 32β ṿ̆ IPA_BPCTL BAVCAβ

alpha ṿȂ 

5) ╠ Ἕ Ȃ 

6) Ἕ ҹIPA_DPCTLDPFβ Ἕ Ȃ 

7) Ἕ Ώ⌠ Ữ ̂ IPA_DMADDRҬ Ȃ̃ 

╠ ̆ Ἕ ̆IPAҬ ᶫԅ3ҩ4ҩ 32β FIFOȂ╠

FIFOỮ׆ Ữ ̆ FIFOỮ Ἕ

̆ AHB Ṝ̆ ֓ ᴪ Ώ῀ Ữ Ȃ 

IPA_CTL PFCMβ  ó00ô  ó01ô̆ ╠ FIFO FIFO

Ȃ IPA ᵬҹ ᾟ Ἕ̆↕Ҍ ᴋᵥѿҩFIFOȂ 
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11.4.2. ╠ LUT 

IPAᶫԅңҩLUT ỮἝ ṿ̆ץḂ Ἕ ᶏ Ȃ Ἕ ̆ᶏ

IPAD ӊ╠̆Ἕ Ώ῀ LUTҬȂLUTҬ Ἕ ץ Ҋңץ

̔ 

 ꜚⱴ ̔  

ᶏ IPA_FPCTL/IPA_BPCTL FLLEN/BLLENᵝȂIPA_FPCTLIPA_BPCTL 

FCNP BCNP β ӈԅ ꜚⱴ Ἕ ̆ ԍ FCNP+1

BCNP+1Ȃ 

 ᴆ ̔  

Ἕ IPA׆ Ώ῀ LUTỮ Ȃ╠ LUT

Ẓ 0x0400̆ LUT Ẓ 0x0800Ȃ 

LUT ң Ἕ ̆№≢ҹóARGB8888ôóRGB888ô̆ IPA_FPCTLIPA_BPCTL

FLPFBLPFβ‗ ̆ 11-2. ╠ CLUTἝ Ȃ 

11-2. ╠ CLUTἝ  

BLPF/FLPF LUTἝ  
Ữ  

+0x3 +0x2 +0x1 +0x0 

0 ARGB8888 A0[7:0] R0[7:0] G0[7:0] B0[7:0] 

1 RGB888 

R3[7:0] G3[7:0] B3[7:0] R2[7:0] 

G2[7:0] B2[7:0] R1[7:0] G1[7:0] 

B1[7:0] R0[7:0] G0[7:0] B0[7:0] 

̔ LUTἝ óRGB888ô̆ ꜚⱴ LUTἝ ̆alphaṿҹ

0xFFȂ 

11.4.3. ╠ Ἕ  (PCE) 

IPAD Ἕ ̆╠ Ἕ ҹ

óARGB8888ôȂ 

IPA_FPCTLIPA_BPCTL FPF BPFβ ӈԅ╠ Ἕ Ȃ

11-3. ╠ Ἕ Ȃ 

ѿҩἝ Ҋ5ҩץ ̔ 

 AlphaA̔ ̆0x00̔ ̕0xFF̔Ҍ Ȃ 

 R̔ ṿ̆0x00̔ ̕0xFF̔ῃ Ȃ 

 G̔ ṿ̆0x00̔ ̕0xFF̔ῃ Ȃ 

 B̔ ṿ̆0x00̔ ̕0xFF̔ῃ Ȃ 

 ֦ ̔ IPAҬ֦̆ ṿ ṿ̆׆ ╠ LUTҬ Ἕ

Ȃ 
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11-3. ╠ Ἕ  

BPF[2:0]/FPF[2:0] Ἕ  
Ữ  

+0x3 +0x2 +0x1 +0x0 

0000 ARGB8888 A0[7:0] R0[7:0] G0[7:0] B0[7:0] 

0001 RGB888 

R3[7:0] G3[7:0] B3[7:0] R2[7:0] 

G2[7:0] B2[7:0] R1[7:0] G1[7:0] 

B1[7:0] R0[7:0] G0[7:0] B0[7:0] 

0010 RGB565 R1[4:0]G1[5:3] G1[2:0]B1[4:0] R0[4:0]G0[5:3] G0[2:0]B0[4:0] 

0011 ARGB1555 A1[0]R1[4:0]G1[4:3] G1[2:0]B1[4:0] A0[0]R0[4:0]G0[4:3] G0[2:0]B0[4:0] 

0100 ARGB4444 A1[3:0]R1[3:0] G1[3:0]B1[3:0] A0[3:0]R0[3:0] G0[3:0]B0[3:0] 

0101 L8 L3[7:0] L2[7:0] L1[7:0] L0[7:0] 

0110 AL44 A3[3:0]L3[3:0] A2[3:0]L2[3:0] A1[3:0]L1[3:0] A0[3:0]L0[3:0] 

0111 AL88 A1[7:0] L1[7:0] A0[7:0] L0[7:0] 

1000 L4 L7[3:0]L6[3:0] L5[3:0]L4[3:0] L3[3:0]L2[3:0] L1[3:0]L0[3:0] 

1001 A8 A3[7:0] A2[7:0] A1[7:0] A0[7:0] 

1010 A4 A7[3:0]A6[3:0] A5[3:0]A4[3:0] A3[3:0]A2[3:0] A1[3:0]A0[3:0] 

Ἕ óRGB888ô̆ Ἕ ̆alphaṿ ҹ 0xFF̆ ׆ .11-2

óRGB888ô⌠óARGB8888ôἝ Ȃ 

óRGB888ô⌠óARGB8888ôἝ׆ .11-2  

Á RGB888  Ą ARGB8888

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

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

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

A

R

G

B

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

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

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

A

R

G

B

1 1 1 1 1 1 1 1

 

Ἕ óRGB565ô̆ Ἕ ̆alphaṿ ԍ 0xFFȂ ṿ

⌠ 8ᵝ̆ ᵝҹ ṿ̆ ṿ ᵝṿ ᾟ⌠ᵞᵝȂ ⌠óRGB565ô׆ .11-3

óARGB8888ôἝ Ȃ 

óRGB565ô⌠óARGB8888ôἝ׆ .11-3  

Á RGB565  Ą ARGB8888

R[4] R[3] R[2] R[1] R[0]

G[5] G[4] G[3] G[2] G[1] G[0]

B[4] B[3] B[2] B[1] B[0]

A

R

G

B

R[4] R[3] R[2] R[1] R[0]

G[5] G[4] G[3] G[2] G[1] G[0]

B[4] B[3] B[2] B[1] B[0]

A

R

G

B

1 1 1 1 1 1 1 1

R[4] R[3] R[2]

G[5] G[4]

B[4] B[3] B[2]
 

Ἕ óARGB1555ôóARGB4444ô̆ ṿ ⌠ 8ᵝ̆ ᵝҹ ṿ̆

ṿ ᵝṿ ᾟ⌠ᵞᵝȂ óARGB1555ôóARGB4444ô⌠óARGB8888ôἝ׆ .11-4

Ȃ 
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óARGB1555ôóARGB4444ô⌠óARGB8888ôἝ׆ .11-4  

Á ARGB1555  Ą ARGB8888

R[4] R[3] R[2] R[1] R[0]

G[4] G[3] G[2] G[1] G[0]

B[4] B[3] B[2] B[1] B[0]

A

R

G

B

R[4] R[3] R[2] R[1] R[0]

G[4] G[3] G[2] G[1] G[0]

B[4] B[3] B[2] B[1] B[0]

A

R

G

B

A[0] A[0] A[0] A[0] A[0] A[0] A[0] A[0]

R[4] R[3] R[2]

G[4]

B[4] B[3] B[2]

A[0]

G[3] G[2]

Á ARGB4444  Ą ARGB8888

R[3] R[2] R[1] R[0]

G[3] G[2] G[1] G[0]

B[3] B[2] B[1] B[0]

A

R

G

B

A

R

G

B

A[0]A[1]A[2]A[3]

R[3] R[2] R[1] R[0]

G[3] G[2] G[1] G[0]

B[3] B[2] B[1] B[0]

A[0]A[1]A[2]A[3]

R[3] R[2] R[1] R[0]

G[3] G[2] G[1] G[0]

B[3] B[2] B[1] B[0]

A[0]A[1]A[2]A[3]

 

Ἕ óL8ôóL4ô,8ᵝ֦ ṿ( Ἕ ҹóL4ô̆ ᵝ 0)ᵬҹ ṿ׆LUT

Ἕ Ȃ 

Ἕ óAL44ô,8ᵝ֦ ṿ( ᵝ 0)ᵬҹ ṿ׆LUT ȁ ȁ ṿȂ

Alphaṿ ⌠ 8β ̆ ᵝҹ ṿ̆ ᾟ ṿ ᵝṿ⌠ᵞᵝȂ 

Ἕ óAL88ô,̆ ̆ ṿ 8β ֦ LUT׆ Ȃ 

Ἕ óA8ô,̆ ̆ ṿ№≢ ԍIPA_FPV FPDRV̆FPDGVβץ  

FPDBVβ̂ IPA_BPV BPDRVβ̆ BPDGVβץ BPDBVβ̃Ȃ 

Ἕ óA4ô̆Alphaṿ ⌠ 8ᵝ̆ ᵝҹ ṿ̆ ᾟ ᵝṿ

⌠ᵞᵝȂ ̆ ̆ ṿ№≢ ԍIPA_FPV FPDRV, FPDGVᵝץ  FPDBVβ

̂ IPA_BPV BPDRVβ, BPDGVᵝץ  BPDBVβ̃Ȃ 

IPA 3 └ alpha ṿ̆ IPA_FPCTLIPA_BPCTL FAVCA

BAVCAβ‗ Ȃ 11-4. Alphaṿ └ Ȃ 

11-4. Alphaṿ └ 

FAVCA/BAVCA[1:0] alpha  

00/11 ̆ ԍ ṿ 

01 ԍ IPA_FPCTL IPA_BPCTL FPDAV BPDAVᵝ ṿ 

10 ԍ FPDAV BPDAVᵝ ṿӗץ alpha ṿῬ ץ 255 

11.4.4.  

IPAᴰ Ἕ ̆ ӊ ╠ Ἕ

ѿҩ32β Ἕ ṿȂ 

Alphaṿ ԍҊ Ὲ (AF ╠ alphaṿ, AB  alpha ṿ)̔  

Amix= 
AFĬAB

255
 

Ablend=AF + AB - Amix 

̆ ̆ ṿ ԍҊ Ὲ (RF, GF, BF ╠ ̆ ̆ ṿ; RB, GB, BB
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̆ ̆ ṿ)̔  

Rblend=
RFĬAF + RBĬAB - RBĬAmix

Ablend
 

Gblend=
GFĬAF + GBĬAB - GBĬAmix

Ablend
 

Bblend=
BFĬAF + BBĬAB - BBĬAmix

Ablend
 

̔1)҉ Ὲ Ҭ Ҋ Ȃ2) Ablend ԍ0, Rblend, Gblend  Bblend ԍ

ó0xFFôȂ 

11.4.5. Ἕ  (PCC) 

IPAD Ἕ , Ἕ Ώ῀ Ữ ӊ╠̆ óARGB8888ô 

ҹ Ἕ Ȃ 

IPA_DPCTL DPFβ ӈԅ Ἕ Ἕ Ȃ 11-5. Ἕ Ȃ 

11-5. Ἕ  

DPF[2:0] Ἕ  
Ữ  

+0x3 +0x2 +0x1 +0x0 

000 ARGB8888 A0[7:0] R0[7:0] G0[7:0] B0[7:0] 

001 RGB888 

R3[7:0] G3[7:0] B3[7:0] R2[7:0] 

G2[7:0] B2[7:0] R1[7:0] G1[7:0] 

B1[7:0] R0[7:0] G0[7:0] B0[7:0] 

010 RGB565 R1[4:0]G1[5:3] G1[2:0]B1[4:0] R0[4:0]G0[5:3] G0[2:0]B0[4:0] 

011 ARGB1555 A1[0]R1[4:0]G1[4:3] G1[2:0]B1[4:0] A0[0]R0[4:0]G0[4:3] G0[2:0]B0[4:0] 

100 ARGB4444 A1[3:0]R1[3:0] G1[3:0]B1[3:0] A0[3:0]R0[3:0] G0[3:0]B0[3:0] 

: IPA_CTL PFCMβ ԍó00ô (╠ Ἕ⌠ Ἕ)̆ DPFβ

ӈ̆IPA_FPCTL FPFβ‗ ԅ Ἕ Ἕ Ἕ ᵝ Ȃ 

11-5. Ἕ ̆ Ἕ ҡ ᵞᵝ Ȃ 
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11-5. Ἕ  

Á ARGB8888  Ą RGB888

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

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

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

A

R

G

B

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

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

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

A

R

G

B

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

Á ARGB8888  Ą RGB565

R[7] R[6] R[5] R[4] R[3]

G[7] G[6] G[5] G[4] G[3] G[2]

B[7] B[6] B[5] B[4] B[3]

A

R

G

B

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

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

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

A

R

G

B

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

Á ARGB8888  Ą ARGB1555

R[7] R[6] R[5] R[4] R[3]

G[7] G[6] G[5] G[4] G[3]

B[7] B[6] B[5] B[4] B[3]

A

R

G

B

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

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

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

A

R

G

B

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

Á ARGB8888  Ą ARGB4444

R[7] R[6] R[5] R[4]

G[7] G[6] G[5] G[4]

B[7] B[6] B[5] B[4]

A

R

G

B

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

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

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

A

R

G

B

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

 

11.4.6. ῤ  

ҹԅ⁞ IPAᶏ AHB ̆ IPAD ҍLUTꜚⱴ ̆IPAᴪ ꜚ ңҩ

AHB ӊ ῀ ̆ ҩⱳ ѿҩῤ Ȃ  

ᵝIPA_ITCTL ITENᵝ ῤ̆ ᶏ I̕PA_ITCTL NCCIβ‗ ԅ

῀ ṿȂ ῤ ᶏ ̆NCCI ӈȂ  

IPAD LUTꜚⱴ ̆ NCCIṿ̆ ῤ ╠

Ҋ׆̆ ᵬ ̕ 11-6. ῤ ᵬ Ȃ 
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11-6. ῤ ᵬ 

ITEN = 1'b1
NCCI = A

0 1 2 ň A 1

AHB 

1ת

NCCI = B

AHB

2ת

AHB

2ת

2 ň B 0

AHB

3ת

1 2

 

11.4.7.  

ᴆ ԅ ╠ IPAD ̆ ץ IPA_LM 

LMβ Ȃ ғֽ ѿҩἝ Ώ῀ Ữ ĬPA_INTFҬ

TLMIFᵝᴪ Ȃ 

̔ LMβ ԍ 0̆ ᵝ ᵝ. 

11.4.8. ᴰ  

ᴆ ᵝIPA_FPCTL/IPA_BPCTLFLLEN/BLLENᵝ̆╠ LUT

ꜚⱴ Ȃѿ LUTꜚⱴ ̆FLLEN/BLLENᵝ ҹᴰ ᵝ̆ ԍ LUTꜚⱴ

̆ғ ᴆ ῒΏ0 ӈ̕ ⱴ ̆FLLEN/BLLENᵝᴪ ꜚ 0Ȃ 

ᴆ ᵝIPA_CTL TENβ ĬPA ᴰ Ȃѿ ᴰ T̆ENβ ҹᴰ ᵝ̆

ԍ IPAD ̆ғ ᴆ ῒΏ 0 ӈ̕ ᴰ ̆TENβ ᴪ ꜚ

0Ȃ 

IPAD LUTꜚⱴ ᵬ ̆ ᴆ ᵝIPA_CTL THUβ

╠ᴰ ̕ ᴆ THUβ ̆D Ȃ ╠ / LUTꜚⱴ IPAD ᶏ

̆ THUβ ̆ ᵝ ṿҹ0Ȃ 

ᵝIPA_CTL TSTβ Ảץ ╠ / LUTꜚⱴ IPAD Ȃ ᵝ

IPA_FPCTL/IPA_BPCTLFLLEN/BLLENᵝ IPA_CTL TENβ ץ LUT

ⱴ IPAD Ả ̆ ᶏ IPAD LUTꜚⱴ ᵬ Ȃ ╠ ᴰ Ả

T̆STβ ꜚ ᵝȂ ╠ / LUTꜚⱴ IPAD ᶏ ̆ TSTβ

̆ ᵝ ṿҹ0Ȃ 

╠ LUTꜚⱴ ̆ LUTꜚⱴ IPAD ѿ ѿҩ ᵬȂᶛ ̆

IPAD Ṝ̆ ᴆ ᵝFLLENBLLENβ̆ ╠ LUTꜚⱴ

Ҍᴪ ꜚ̆ғFLLENBLLENβ ꜚ ᵝȂ  

11.4.9.  

ᴋᵥᴰ ӊ╠̆ ᴆ TEN̆FLLEN BLLENβ IPAD LUTⱴ
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ᵬȂ ᴋᵥѿҩ ̆ ץ TSTβᶏῒẢ ῒ Ȃ TEN̆

FLLENBLLENṿ ҹ0 ̆ ץ ѿҩ ᴰ Ȃ 

╠ LUTⱴ  

ѿҩ ╠ LUTⱴ Ṝ̆ Ҋ ̔ 

1. IPA_FLMADDR ╠ LUT Ữ ̕ 

2. IPA_FPCTL FLPFᵝ ╠ LUTἝ ̕ 

3. IPA_FPCTL FCNPᵝ ╠ LUT ⱴ Ἕ ̕ 

4. IPA_CTL Ҭ ̆LUTⱴ Ҭ ̆LUT ‖ Ҭ ᴰ

Ҭ ᶏ ᵝ̕ 

5. IPA_FPCTL FLLENβҹó1ôץᶏ ╠ LUT ꜚⱴ Ȃ 

LUTⱴ  

ѿҩ LUTⱴ Ṝ̆ Ҋ ̔ 

1. IPA_BLMADDR LUT Ữ ̕ 

2. IPA_BPCTL BLPFᵝ LUTἝ ̕ 

3. IPA_BPCTL BCNPᵝ LUT ⱴ Ἕ ̕ 

4. IPA_CTL Ҭ ̆LUTⱴ Ҭ ̆LUT ‖ Ҭ ᴰ

Ҭ ᶏ ᵝ̕ 

5. IPA_FPCTL FLLENβҹó1ôץᶏ LUT ꜚⱴ Ȃ 

IPAD  

ѿҩ IPAD Ṝ̆ Ҍ Ἕ Ҋ ̔ 

└╠ Ἕ⌠ Ἕ 

1. IPA_FMADDR IPA_DMADDR ╠ Ữ ̕ 

2. IPA_FPCTL FPFᵝ ╠ Ἕ ̕ 

3. IPA_FLOFF IPA_DLOFF FLOFF DLOFFᵝ ╠ Ẓ

̕ 

4. IPA_LM LMβ ̕ 

5. IPA_IMS WIDTHHEIGHTᵝ Ἕ ̕ 

6. IPA_CTL Ҭ ̆LUTⱴ Ҭ ̆LUT ‖ Ҭ ᴰ

Ҭ ᶏ ᵝ̕ 

7. IPA_CTL TENβҹó1ôץᶏ IPAD Ȃ 

╠ Ἕ⌠ Ἕ 

╠ Ἕ Ἕ̆ IPAD ӊ╠ⱴ ⌠╠ LUTȂLUT

ꜚⱴ ╠ LUTⱴ Ȃ 

1. IPA_FMADDR IPA_DMADDR ╠ Ữ ̕ 

2. IPA_FPCTL FAVCA FPFᵝ ╠ alphaṿ ╠ Ἕ

̕ 
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3. IPA_FPCTL IPA_FPV ӈἝ ṿ̆ alphă ̆ ̆ ṿ̕ 

4. IPA_DPCTL DPFᵝ Ἕ ̕ 

5. IPA_FLOFF IPA_DLOFF FLOFF DLOFFᵝ ╠ Ẓ

̕ 

6. IPA_LM LMβ ̕ 

7. IPA_IMS WIDTHHEIGHTᵝ Ἕ ̕ 

8. IPA_CTL Ҭ ̆LUTⱴ Ҭ ̆LUT ‖ Ҭ ᴰ

Ҭ ᶏ ᵝ̕ 

9. IPA_CTL TENβҹó1ôץᶏ IPAD Ȃ 

╠ Ἕ⌠ Ἕ 

╠ Ἕ ̆ IPAD ӊ╠̆Ἕ ⱴ ⌠

LUTȂ╠ LUT ꜚⱴ ╠ LUTⱴ LUTⱴ Ȃ 

1. IPA_FMADDR, IPA_BMADDR IPA_DMADDR ╠ ̆

Ữ ̕ 

2. IPA_FPCTL FAVCA FPFᵝ ╠ alphaṿ ╠ Ἕ

̕ 

3. IPA_FPCTL IPA_FPV ӈἝ ṿ̆ alphă ̆ ̆ ṿ̕ 

4. IPA_BPCTL BAVCA BPFᵝ alphaṿ Ἕ

̕ 

5. IPA_BPCTL IPA_BPV ӈἝ ṿ̆ alphă ̆ ̆ ṿ̕ 

6. IPA_DPCTL DPFᵝ Ἕ ̕ 

7. IPA_FLOFF, IPA_BLOFF IPA_DLOFF FLOFFȁBLOFF DLOFF̆

̆╠ Ẓ ̕ 

8. IPA_LM LMβ ̕ 

9. IPA_IMS WIDTHHEIGHTᵝ Ἕ ̕ 

10. IPA_CTL Ҭ ̆LUTⱴ Ҭ ̆LUT ‖ Ҭ ᴰ

Ҭ ᶏ ᵝ̕ 

11. IPA_ CTL TENβҹó1ôץᶏ IPAD Ȃ 

ᾟ Ἕ 

1. IPA_DMADDR Ữ ̕ 

2. IPA_DPCTL DPF Ἕ ̕ 

3. IPA_DPV ӈἝ ṿ̆ alphă ̆ ̆ ṿ̕ 

4. IPA_DLOFF DLOFF Ẓ ̕ 

5. IPA_LM LMβ ̕ 

6. IPA_IMS WIDTHHEIGHTᵝ Ἕ ̕ 

7. IPA_CTL Ҭ ̆LUTⱴ Ҭ ̆LUT ‖ Ҭ ᴰ

Ҭ ᶏ ᵝ̕ 

8. IPA_CTL TENβҹó1ôץᶏ IPAD Ȃ 

↕ 

IPA ѿ֓ ↕̆ ↕ ᶏ ӊ ̆D ⱴ ᴪ ꜚ ᵝ ĬPA_INTF
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WCFIFβ ᴪ ᵝȂ ↕ Ҋ̔ 

╠  LUTꜚⱴ ᶏ ̔ 

͠ IPA_FPCTL FLPFβ ԍ0 ̆ IPA_FLMADDRFLMADDRᵝ

32β Ȃ 

 LUTꜚⱴ ᶏ ̔ 

͠ IPA_BPCTL BLPFβ ԍ0 ̆ IPA_BLMADDR BLMADDR ᵝ

32β Ȃ 

IPA ᴰ ᶏ ̔ 

1)  IPA_FPCTL FPFᵝ  óARGB8888ô̆IPA_FMADDR FMADDR

ᵝ 32β Ȃ FPF óRGB565ô, óARGB1555ô, óARGB4444ô  óAL88ô̆

16β Ȃ  

2) IPA_FPCTL FPFβ A4 L4 ĬPA_FLOFF FLOFFβ

Ẽ Ȃ 

3)  IPA_BPCTL BPF óARGB8888ôĬPA_BMADDR BMADDRβ

32β Ȃ BPF óRGB565ô, óARGB1555ô, óARGB4444ô  óAL88ô̆

16β Ȃ  

4) IPA_BPCTL BPFβ A4 L4 ̆IPA_BLOFF BLOFFβ

Ẽ Ȃ 

5) IPA_FPCTL FPF β ԍ ԍó0b1010ôȂ 

6) IPA_BPCTL BPFβ ԍ ԍó0b1010ôȂ 

7) IPA_DPCTL DPFβ ԍ ԍó0b100ôȂ 

8) IPA_DPCTL DPF  óARGB8888ô̆IPA_ DMADDR DMADDR

ᵝ 32β Ȃ DPF óRGB565ô, óARGB1555ô, óARGB4444ô  óAL88ô̆

16β Ȃ 

9) IPA_FPCTL FPFβ A4 L4 ̆IPA_DLOFF DLOFFβ

Ẽ Ȃ 

10) IPA_FPCTL FPFβ A4 L4 ̆IPA_IMS WIDTHβ Ẽ

Ȃ 

11) IPA_BPCTL BPFβ A4 L4 ̆IPA_IMS WIDTHβ Ẽ

Ȃ 

12) IPA_IMS WIDTHβ ԍ0Ȃ 

13) IPA_IMS HEIGHTᵝ ԍ0Ȃ 

PFCMβ ԍó00ôֽ̆ 1)ȁ2)ȁ5)ȁ9)ȁ10)ȁ12)ȁ13)Ȃ 

PFCMβ ԍó01ôֽ̆  1)ȁ2)ȁ5)ȁ7)ȁ8)ȁ10)ȁ12)ȁ13)Ȃ 

PFCMβ ԍó10ô̆ ԅ10) ↕ Ȃ 

PFCMβ ԍó11ôֽ̆ 12)ȁ13)Ȃ 

11.5. Ҭ  

6ҩҬ Ԋᴆ ⌠ IPAҬ ̆ Ҭ ̆LUTⱴ Ҭ ̆LUT ‖ Ҭ

̆ᴰ Ҭ ̆ᴰ Ҭ ᴰ Ҭ ȂᴋᵥѿҩҬ Ԋᴆ ֟ ѿ
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ҩIPAҬ Ȃ 

ѿҩҬ Ԋᴆ IPA_INTF ѿҩҒ ᵝ̆ IPA_INTC ѿҩҒ

ᵝ̆ IPA_CTL ѿҩҒ ᶏ ᵝȂ ᵝӊ ῏ 11-6. IPAҬ Ԋᴆ

Ȃ 

11-6. IPAҬ Ԋᴆ 

Ҭ Ԋᴆ 
ᵝ ᶏ ᵝ ᵝ 

IPA_INTF IPA_CTL IPA_INTC 

Ҭ  WCFIF WCFIE WCFIFC 

LUTⱴ Ҭ  LLFIF LLFIE LLFIFC 

LUT ‖ Ҭ  LACIF LACIE LACIFC 

ᴰ Ҭ  TLMIF TLMIE TLMIFC 

ῃᴰ Ҭ  FTFIF FTFIE FTFIFC 

ᴰ Ҭ  TAEIF TAEIE TAEIFC 

Ҭ  

LUTⱴ IPAD ᶏ ӊ ̆ ↕ ↓₮ ᴋᵥѿҩ ↕ ̆

Ҭ ᵝ ᵝȂLUTⱴ IPAD ꜚẢ ғҌ֟ ᴋᵥ ᵬȂ 

Ҭ ᵝ ᵝ ғ ᶏ ᵝᶏ ̆ ֟ ѿҩIPAҬ Ȃ 

LUTⱴ Ҭ  

ѿҩἝ Ώ῀⌠╠ LUT̆LUTⱴ Ҭ ᵝ

ᵝ̆ ⱴ Ả ᵬҌ ᵝLUTⱴ Ҭ ᵝȂ 

LUTⱴ Ҭ ᵝ ᵝ ғ ᶏ ᵝᶏ ̆ ֟ ѿҩIPAҬ Ȃ 

LUT ‖ Ҭ  

ᴆ ╠ LUT̆ Ҋץ ↕̔ 

͠ ╠ LUTꜚⱴ ̆ ᴆ ╠ LUT̕ 

͠ LUTꜚⱴ ̆ ᴆ LUT̕ 

͠ IPAD PFCM β ԍ ó01ô  ó10ô̆ ╠ Ἕ ̆

IPAD ̆ ᴆ ╠ LUT̕ 

͠ IPAD PFCMβ ԍ ó10ô̆ Ἕ ̆ IPAD

̆ ᴆ LUTȂ 

҉ ↕ӊѿ L̆UT ‖ Ҭ ᵝ ᵝ ғ̆ ᴆ ᵬ ̂Ώ Ҍ ̆

ѿҩ ṿ Ȃ̃ 

LUT ‖ Ҭ ᵝ ᵝ ғ ᶏ ᵝᶏ ̆ ֟ ѿҩIPAҬ Ȃ 

ᴰ Ҭ  

ѿҩἝ Ώ῀ Ữ ̆ᴰ Ҭ ᵝ ᵝȂ

IPA_LMLMβ ԍ 0̆ IPAD ̆ᴰ Ҭ ᵝҌ ᵝȂ 

ᴰ Ҭ ᵝ ᵝ ғ ᶏ ᵝᶏ ̆ ֟ ѿҩIPAҬ Ȃ 
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ᴰ Ҭ  

ѿҩἝ Ώ῀ Ữ ̆ᴰ Ҭ ᵝ ᵝȂ IPAD

Ả ᵬҌ ᵝᴰ Ҭ ᵝȂ 

ᴰ Ҭ ᵝ ᵝ ғ ᶏ ᵝᶏ ̆ ֟ ѿҩIPAҬ Ȃ 

ᴰ Ҭ  

IPA ₮ᾛ ̆IPA ⌠ѿҩ ̕ᴰ ̂LUTⱴ IPAD ̃

ғ LUTⱴ Ҭ ᵝ ᴰ Ҭ ᵝ ᵝȂIPAᾛ

11-7. IPA Ҭ↓₮Ȃ 

ᴰ Ҭ ᵝ ᵝ ғ ᶏ ᵝᶏ ̆ ֟ ѿҩIPAҬ Ȃ 

11-7. IPA  

IPA AHBӀ

IP
A

 

FMC_I

FMC_D

SRAM0

AHB1

EXMC

AHB2

SRAM1

SRAM2

CCMSRAM

ADDSRAM

APB1

APB2

╦
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11.6. IPA  

IPA ̔0x4002 B000 

11.6.1. └  (IPA_CTL) 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

ץ ̂8β ȁ̃ ̂16β̃ ̂32β̃ Ȃ 

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

Ḡ  PFCM[1:0] 

 rw 

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

Ḡ  WCFIE LLFIE LACIE TLMIE FTFIE TAEIE Ḡ  TST THU TEN 

 rw rw rw rw rw rw  rs rw rs 

 

ᵝ/ᵝ     

31:18 Ḡ  Ḡ ᵝṿ 

17:16 PFCM[1:0] Ἕ  

ᴆ ᵝ . 

00̔╠ Ữ ⌠ Ữ Ἕ  

01̔╠ Ữ ⌠ Ữ Ἕ  

10̔ ╠ Ữ ⌠ Ữ  

11̔ ᾟ Ữ  

TENҹó1ô̆ ᵝҌ ΏȂ 

15̔14 Ḡ  Ḡ ᵝṿ 

13 WCFIE Ҭ ᶏ ᵝ 

ᴆ ᵝ  

0̔ Ҭ  

1̔ Ҭ ᶏ  

12 LLFIE LUTⱴ Ҭ ᶏ ᵝ 

ᴆ ᵝ  

0̔LUTⱴ Ҭ  

1̔LUTⱴ Ҭ ᶏ  

11 LACIE LUT ‖ Ҭ ᶏ ᵝ 

ᴆ ᵝ  

0̔LUT ‖ Ҭ  

1̔LUT ‖ Ҭ ᶏ  

10 TLMIE ᴰ Ҭ ᶏ ᵝ 

ᴆ ᵝ  
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0̔ᴰ Ҭ  

1̔ᴰ Ҭ ᶏ  

9 FTFIE ᴰ Ҭ ᶏ ᵝ 

ᴆ ᵝ  

0̔ᴰ Ҭ  

1̔ᴰ Ҭ ᶏ  

8 TAEIE ᴰ Ҭ ᶏ ᵝ 

ᴆ ᵝ  

0̔ᴰ Ҭ  

1̔ᴰ Ҭ ᶏ  

7:3 Ḡ  Ḡ ᵝṿ 

2 TST ᴰ Ả  

ᴆ ᵝ̆ ᴆ ᴆ  

0̔  

1̔Ả ╠ ᴰ  

ᵝᶏ ̆ ╠ᴰ Ả Ȃ ╠ᴰ Ả ̆ ᵝ ᴆ ꜚ 0Ȃ 

1 THU ᴰ  

ᴆ ᵝ̆ ᴆ ᴆ . 

0̔  

1̔ ╠ᴰ  

ᵝᶏ ̆ ╠ᴰ ẢȂ ᵝ 0 ̆ ╠ᴰ Ȃ ╠ᴰ Ả ̆

ᵝ ᴆ ꜚ 0Ȃ 

0 TEN ᴰ ᶏ  

ᴆ ᵝ̆ ᴆ  

0̔ᴰ  

1̔ᴰ ᶏ  

ᵝᶏ ̆IPAᴰ Ȃ Ҋ ’ӊѿ ̆ ᵝ ꜚ 0Ȃ 

- ᶏ TSTᵝẢ ╠ᴰ  

- ᴰ ῃ  

- ⌠ ᴰ   

- ╠ LUT LUT ꜚⱴ ̂ IPA_FPCTL FLLEN

IPA_BPCTL BLLENᵝҹó1ỗ 

11.6.2. Ҭ  (IPA_INTF) 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

ץ ̂8β ȁ̃ ̂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  WCFIF LLFIF LACIF TLMIF FTFIF TAEIF 

 r r r r r r 

 

ᵝ/ᵝ     

31:6 Ḡ  Ḡ ᵝṿ 

5 WCFIF Ҭ  

ᴆ ᵝ̆ ᴆ ᵝIPA_INTC óWCFIFCôᵝ ᵝȂ 

0̔ IPAᴰ LUTⱴ ᶏ ̆ ⌠  

1̔ IPAᴰ LUTⱴ ᶏ ̆ ⌠  

4 LLFIF LUTⱴ Ҭ LUT 

ᴆ ᵝ̆ ᴆ ᵝIPA_INTC óLLFIFCôᵝ ᵝȂ 

0̔ ⌠LUTⱴ   

1̔ ⌠ѿҩLUTⱴ  

3 LACIF LUT ‖ Ҭ ᵝ 

ᴆ ᵝ̆ ᴆ ᵝIPA_INTC óLACIFCôᵝ ᵝȂ 

0̔ ⌠LUT ‖  

1̔ ⌠ѿҩLUT ‖  

2 TLMIF ᴰ Ҭ  

ᴆ ᵝ̆ ᴆ ᵝIPA_INTC óCTCLIFôᵝ ᵝȂ 

0̔ᴰ Ἕ ̆ ‰ ⌠  

1̔ᴰ Ἕ ̆‰ ⌠  

1 FTFIF ᴰ Ҭ  

ᴆ ᵝ̆ ᴆ ᵝIPA_INTC óCTFIFôᵝ ᵝȂ 

0̔ ⌠ᴰ  

1̔ ⌠ᴰ  

0 TAEIF ᴰ Ҭ   

ᴆ ᵝ̆ ᴆ ᵝIPA_INTC óCTEIFôᵝ ᵝȂ 

0̔ ⌠ᴰ  

1̔ ⌠ᴰ  

11.6.3. Ҭ  (IPA_INTC) 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

ץ ̂8β ȁ̃ ̂16β̃ ̂32β̃ Ȃ 

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

Ḡ  

 



                                      GD32A490Ύ 

232 
 

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

Ḡ  WCFIFC LLFIFC LACIFC TLMIFC FTFIFC TAEIFC 

 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 

 

ᵝ/ᵝ     

31:6 Ḡ  Ḡ ᵝṿ 

5 WCFIFC Ҭ ᵝ 

ᴆ ᵝ̆ ᴆ  

0̔  

1̔ Ҭ  

4 LLFIFC LUTⱴ Ҭ ᵝ 

ᴆ ᵝ̆ ᴆ  

0̔  

1̔ LUTⱴ Ҭ  

3 LACIFC LUT ‖ Ҭ ᵝ 

ᴆ ᵝ̆ ᴆ  

0̔  

1̔ LUT ‖ Ҭ  

2 TLMIFC ᴰ Ҭ ᵝ 

ᴆ ᵝ̆ ᴆ  

0̔  

1̔ ᴰ Ҭ  

1 TFIFC ᴰ Ҭ ᵝ 

ᴆ ᵝ̆ ᴆ  

0̔  

1̔ ᴰ Ҭ  

0 TAEIFC ᴰ Ҭ ᵝ 

ᴆ ᵝ̆ ᴆ  

0̔  

1̔ ᴰ Ҭ  

11.6.4. ╠ Ữ  (IPA_FMADDR) 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

ץ ̂8β ȁ̃ ̂16β̃ ̂32β̃ Ȃ 

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

FMADDR[31:16] 

rw 

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

rw 

 

ᵝ/ᵝ     

31:0 FMADDR[31:0] ╠ Ữ  

֓ᵝ 8ᵝ̆16ᵝ̆32ᵝ ̆ΐᵣ ҍ╠ Ἕ Ȃ

╠ Ἕ ARGB8888̆ ֓ᵝ 32ᵝ ̆ ╠ Ἕ

RGB565, ARGB1555, ARGB4444 AL88, ֓ᵝ 16ᵝ ̆ ҉ץ

↕̆ ᴰ ᶏ ̆ ֟ Ȃ 

IPA_CTL TENᵝҹó1ô̆ ᵝҌ ΏȂ 

11.6.5. ╠ Ẓ  (IPA_FLOFF) 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

ץ ̂8β ȁ̃ ̂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  FLOFF[13:0] 

 rw 

 

ᵝ/ᵝ    

31:14 Ḡ  Ḡ ᵝṿ 

13:0 FLOFF[13:0] ╠ Ẓ  

ᵝ ╠ ѿҩἝ Ҋѿ ѿҩἝ ӊ Ἕ Ȃ ╠ Ἕ

A4 L4 F̆LOFF ѿҩẼ ̆ ↕ ᴰ ᶏ Ṝ ⌠ѿ

ҩ Ȃ 

IPA_CTL TENᵝҹó1ô̆ ᵝҌ ΏȂ 

11.6.6. Ữ  (IPA_BMADDR) 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

ץ ̂8β ȁ̃ ̂16β̃ ̂32β̃ Ȃ 

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

BMADDR[31:16] 

rw 

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

BMADDR[15:0] 

rw 
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ᵝ/ᵝ     

31:0 BMADDR[31:0] Ữ  

֓ᵝ 8ᵝ̆16ᵝ̆32ᵝ ̆ΐᵣ ҍ Ἕ Ȃ

Ἕ ARGB8888̆ ֓ᵝ 32ᵝ ̆ Ἕ

RGB565, ARGB1555, ARGB4444 AL88, ֓ᵝ 16ᵝ ̆ ҉ץ

↕̆ ᴰ ᶏ ̆ ֟ Ȃ 

IPA_CTL TENᵝҹó1ô̆ ᵝҌ ΏȂ 

11.6.7. Ẓ  (IPA_BLOFF) 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

ץ ̂8β ȁ̃ ̂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  BLOFF[13:0] 

 rw 

 

ᵝ/ᵝ    

31:14 Ḡ  Ḡ ᵝṿ 

13:0 BLOFF[13:0] Ẓ  

ᵝ ╠ ѿҩἝ Ҋѿ ѿҩἝ ӊ Ἕ Ȃ Ἕ

A4 L4 B̆LOFF ѿҩẼ ̆ ↕ ᴰ ᶏ Ṝ ⌠ѿ

ҩ Ȃ 

IPA_CTL TENᵝҹó1ô̆ ᵝҌ ΏȂ 

11.6.8. ╠ Ἕ └  (IPA_FPCTL) 

Ẓ ̔0x1C 

ᵝṿ̔0x0000 0000 

ץ ̂8β ȁ̃ ̂16β̃ ̂32β̃ Ȃ 

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

FPDAV[7:0] Ḡ  FAVCA[1:0] 

rw  rw 

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

FCNP[7:0] Ḡ  FLLEN FLPF FPF[3:0] 

rw  rc_w1 rw rw 

 

ᵝ/ᵝ    
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31:24 FPDAV[7:0] ╠ ӈalpha ṿ 

ᴆ ᵝ  

ᵝ ӈ╠ alpha ṿȂ ᵝ ╠׆ Ữ ╠ LUT

alpha ╠ alpha ╠ alpha ṿȂ 

IPA_CTL TENᵝҹó1ô̆ ᵝҌ ΏȂ 

23:18 Ḡ  Ḡ ᵝṿ 

17:16 FAVCA[1:0] ╠ alphaṿ  

ᴆ ᵝ  

00̔  

01̔FPDAV[7:0] ᵬ╠ alpha ṿ 

10 F̔PDAV[7:0] ӗ׆ץ╠ Ữ ╠ LUT alpha ╠255ᵬҹץ

alpha ṿȂ 

11̔Ḡ  

IPA_CTL TENᵝҹó1ô̆ ᵝҌ ΏȂ 

15:8 FCNP[7:0] ╠  LUT Ἕ  

ᴆ ᵝ  

╠ LUT Ἕ ԍFCNP + 1. 

FLLENҹó1ô̆ ᵝҌ ΏȂ 

7:6 Ḡ  Ḡ ᵝṿ 

5 FLLEN ╠  LUTⱴ ᶏ  

ᴆ ᵝ̆ ᴆ  

0̔ ╠  LUT ⱴ  

1̔ᶏ ╠  LUT ⱴ  

ᵝᶏ ̆╠ LUT ꜚⱴ ̆ Ҋ ’ӊѿ ̆ ᵝ ꜚ 0 

- ᶏ TSTᵝẢ ╠ᴰ  

- ╠ LUT ꜚⱴ  

- ⌠ ᴰ  

- IPAᴰ LUT ꜚⱴ  

4 FLPF ╠ LUTἝ  

ᴆ ᵝ  

0̔ARGB8888 

1̔RGB888 

FLLENҹó1ô̆ ᵝҌ ΏȂ 

3:0 FPF[3:0] ╠ Ἕ  

ᴆ ᵝ  

0000̔ARGB8888 

0001̔RGB888 

0010̔RGB565 

0011̔ARGB1555 

0100̔ARGB4444 

0101̔L8 
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0110̔AL44 

0111̔AL88 

1000̔L4 

1001̔A8 

1010̔A4 

1011 ~ 1111̔Ḡ  

IPA_CTL TENᵝҹó1ô̆ ᵝҌ ΏȂ 

11.6.9. ╠ Ἕ ṿ  (IPA_FPV) 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 

ץ ̂8β ȁ̃ ̂16β̃ ̂32β̃ Ȃ 

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

Ḡ  FPDRV[7:0] 

 rw 

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

FPDGV[7:0] FPDBV[7:0] 

rw rw 

 

ᵝ/ᵝ     

31:24 Ḡ  Ḡ ᵝṿ 

23:16 FPDRV[7:0] ╠ ӈ ṿ 

╠ Ἕ A4 A8 ̆ ᵝ ᵬ╠ ṿȂ 

IPA_CTL TENᵝҹô1ô̆ ᵝҌ ΏȂ 

15:8 FPDGV[7:0] ╠ ӈ ṿ 

╠ Ἕ A4 A8 ̆ ᵝ ᵬ╠ ṿȂ 

IPA_CTL TENᵝҹô1ô̆ ᵝҌ ΏȂ 

7:0 FPDBV[7:0] ╠ ӈ ṿ 

╠ Ἕ A4 A8 ̆ ᵝ ᵬ╠ ṿȂ 

IPA_CTL TENᵝҹô1ô̆ ᵝҌ ΏȂ 

11.6.10. Ἕ └  (IPA_BPCTL) 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0000 

ץ ̂8β ȁ̃ ̂16β̃ ̂32β̃ Ȃ 

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

BPDAV[7:0] Ḡ  BAVCA[1:0] 

rw  rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
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BCNP[7:0] Ḡ  BLLEN BLPF BPF[3:0] 

rw  rc_w1 rw rw 

 

ᵝ/ᵝ    

31:24 BPDAV[7:0] ӈalpha ṿ 

ᴆ ᵝ  

ᵝ ӈ alpha ṿȂ ᵝ ׆ Ữ LUT

alpha alpha alpha ṿȂ 

IPA_CTL TENᵝҹó1ô̆ ᵝҌ ΏȂ 

23:18 Ḡ  Ḡ ᵝṿ 

17:16 BAVCA[1:0] alphaṿ  

ᴆ ᵝ  

00̔  

01̔BPDAV [7:0] ᵬ alphaṿ 

10̔BPDAV [7:0] ӗ׆ץ Ữ LUT alpha 255ᵬҹץ

alphaṿȂ 

11̔Ḡ  

IPA_CTL TENᵝҹó1ô̆ ᵝҌ ΏȂ 

15:8 BCNP[7:0] LUTἝ  

ᴆ ᵝ  

LUT Ἕ ԍBCNP + 1. 

BLLENҹó1ô̆ ᵝҌ ΏȂ 

7:6 Ḡ  Ḡ ᵝṿ 

5 BLLEN LUTⱴ ᶏ  

ᴆ ᵝ̆ ᴆ . 

0̔ LUTⱴ  

1̔ᶏ LUTⱴ  

ᵝᶏ ̆ LUTⱴ ̆ Ҋ ’ӊѿ ̆ ᵝ ꜚ 0Ȃ 

- ᶏ TSTẢ ╠ᴰ  

-  LUTⱴ  

- ⌠ ᴰ  

IPAᴰ LUT ꜚⱴ  

4 BLPF LUTἝ  

ᴆ ᵝ  

0̔ARGB8888 

1̔RGB888 

BLLENҹó1ô̆ ᵝҌ ΏȂ 

3:0 BPF[3:0] Ἕ  

ᴆ ᵝ  

0000̔ARGB8888 
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0001̔RGB888 

0010̔RGB565 

0011̔ARGB1555 

0100̔ARGB4444 

0101̔L8 

0110̔AL44 

0111̔AL88 

1000̔L4 

1001̔A8 

1010̔A4 

1011 ~ 1111̔Ḡ  

IPA_CTL TENᵝҹó1ô̆ ᵝҌ ΏȂ 

11.6.11. Ἕ ṿ  (IPA_BPV) 

Ẓ ̔0x28 

ᵝṿ̔0x0000 0000 

ץ ̂8β ȁ̃ ̂16β̃ ̂32β̃ Ȃ 

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

Ḡ  BPDRV[7:0] 

 rw 

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

BPDGV[7:0] BPDBV[7:0] 

rw rw 

 

ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿ 

23:16 BPDRV[7:0] ӈ ṿ 

Ἕ A4 A8 ̆ ᵝ ᵬ ṿȂ 

IPA_CTL TENҹó1ô̆ ᵝҌ ΏȂ 

15:8 BPDGV[7:0] ӈ ṿ 

Ἕ A4 A8 ̆ ᵝ ᵬ ṿȂ 

IPA_CTL TENᵝҹô1ô̆ ᵝҌ ΏȂ 

7:0 BPDBV[7:0] ӈ ṿ 

Ἕ A4 A8 ̆ ᵝ ᵬ ṿȂ 

IPA_CTL TENᵝҹô1ô̆ ᵝҌ ΏȂ 

11.6.12. ╠  LUT Ữ  (IPA_FLMADDR) 

Ẓ ̔0x2C 

ᵝṿ̔0x0000 0000 

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

FLMADDR[31:16] 

rw 

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

FLMADDR[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 FLMADDR[31:0] ╠  LUT Ữ  

ᴆ ᵝ  

֓ᵝ 8ᵝ̆16ᵝ̆32ᵝ ̆ΐᵣ ҍ╠ LUTἝ Ȃ

╠ LUTἝ ARGB8888̆ ֓ᵝ 32ᵝ Ȃ ҉ץ

↕̆ ╠ LUTⱴ ᶏ ̆ ֟ Ȃ 

IPA_FPCTL FLLEN ᵝҹó1ôṜ̆ ᵝ Ҍ ΏȂ 

11.6.13.  LUT Ữ  (IPA_BLMADDR) 

Ẓ ̔0x30 

ᵝṿ̔0x0000 0000 

ץ ̂8β ȁ̃ ̂16β̃ ̂32β̃ Ȃ 

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

BLMADDR[31:16] 

rw 

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

BLMADDR[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 BLMADDR[31:0]  LUT Ữ  

ᴆ ᵝ  

֓ᵝ 8ᵝ̆16ᵝ̆32ᵝ ̆ΐᵣ ҍ LUTἝ Ȃ

LUTἝ ARGB8888̆ ֓ᵝ 32ᵝ Ȃ ҉ץ

↕̆ LUTⱴ ᶏ ̆ ֟ Ȃ 

IPA_BPCTL BLLEN ᵝҹó1ôṜ̆ ᵝ Ҍ ΏȂ 

11.6.14. Ἕ └  (IPA_DPCTL) 

Ẓ ̔0x34 

ᵝṿ̔0x0000 0000 

ץ ̂8β ȁ̃ ̂16β̃ ̂32β̃ Ȃ 

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

Ḡ  



                                      GD32A490Ύ 

240 
 

                

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

Ḡ  DPF[2:0] 

             rw 

 

ᵝ/ᵝ    

31:3 Ḡ  Ḡ ᵝṿ 

2:0 DPF[2:0] Ἕ   

ᴆ ᵝ  

000̔ARGB8888 

001̔RGB888 

010̔RGB565 

011̔ARGB1555 

100̔ARGB4444 

101~111̔Ḡ  

IPA_CTL TENᵝҹô1ô̆ ᵝҌ ΏȂ 

11.6.15. Ἕ ṿ  (IPA_DPV) 

Ẓ ̔0x38 

ᵝṿ̔0x0000 0000 

ץ ̂8β ȁ̃ ̂16β̃ ̂32β̃ Ȃ 

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

DPDAV[7:0] DPDRV[7:0] 

MEANINGLESS DPDRV[7:0] 

MEANINGLESS 

MEANINGLESS 

MEANINGLESS 

rw 

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

DPDGV[7:0] DPDBV[7:0] 

DPDGV[7:0] DPDBV[7:0] 

DPDRV[4:0] DPDGV[5:0] DPDBV[4:0] 

DPDAV DPDRV[4:0] DPDGV[4:0] DPDBV[4:0] 

DPDAV[3:0] DPDRV[3:0] DPDGV[3:0] DPDBV[3:0] 

rw rw rw rw 

Ἕ ARGB8888̆ ѿ Ȃ 

ᵝ/ᵝ    

31:24 DPDAV[7:0] ӈalphaṿ 

ᴆ ᵝ  

IPA ҹ ᾟ Ữ Ṝ̆ ֓ᵝ ᵬ alphaṿȂ 



                                      GD32A490Ύ 

241 
 

IPA_CTL TENᵝ ṿҹô1ô̆ ᵝҌ ΏȂ 

23:16 DPDRV[7:0] ӈ ṿ 

ᴆ ᵝ  

IPA ҹ ᾟ Ữ Ṝ̆ ֓ᵝ ᵬ ṿȂ 

IPA_CTL TENᵝ ṿҹô1ô̆ ᵝҌ ΏȂ 

15:8 DPDGV[7:0] ӈ ṿ  

ᴆ ᵝ  

IPA ҹ ᾟ Ữ Ṝ̆ ֓ᵝ ᵬ ṿȂ 

IPA_CTL TENᵝ ṿҹô1ô̆ ᵝҌ ΏȂ 

7:0 DPDBV[7:0] ӈ ṿ  

ᴆ ᵝ  

IPA ҹ ᾟ Ữ Ṝ̆ ֓ᵝ ᵬ ṿȂ 

IPA_CTL TEN ṿҹó1ô̆ ᵝҌ ΏȂ 

Ἕ RGB888̆ 2 Ȃ 

ᵝ/ᵝ    

31:24 Meaningless ᵝ ץ ᴆ ᵝ ̆ᵖ Ἕ RGB888 ̆ ֓ᵝ ӈȂ 

23:16 DPDRV[7:0] ӈ ṿ 

ᴆ ᵝ  

 IPA ҹ ᾟ Ữ Ṝ̆ ֓ᵝ ᵬ ṿȂ 

IPA_CTL TENᵝ ṿҹô1ô̆ ᵝҌ ΏȂ 

15:8 DPDGV[7:0] ӈ ṿ  

ᴆ ᵝ  

 IPA ҹ ᾟ Ữ Ṝ̆ ֓ᵝ ᵬ ṿȂ 

IPA_CTL TENᵝ ṿҹô1ô̆ ᵝҌ ΏȂ 

7:0 DPDBV[7:0] ӈ ṿ  

ᴆ ᵝ  

 IPA ҹ ᾟ Ữ Ṝ̆ ֓ᵝ ᵬ ṿȂ 

IPA_CTL TENᵝ ṿҹô1ô̆ ᵝҌ ΏȂ 

Ἕ RGB565̆ 3 Ȃ 

ᵝ/ᵝ    

31:16 Meaningless ᵝ ץ ᴆ ᵝ ̆ᵖ Ἕ RGB565 ̆ ֓ᵝ ӈȂ 

15:11 DPDRV[4:0] ӈ ṿ  

ᴆ ᵝ  

 IPA ҹ ᾟ Ữ Ṝ̆ ֓ᵝ ᵬ ṿȂ 

IPA_CTL TENᵝ ṿҹô1ô̆ ᵝҌ ΏȂ 

10:5 DPDGV[5:0] ӈ ṿ  

ᴆ ᵝ  
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 IPA ҹ ᾟ Ữ Ṝ̆ ֓ᵝ ᵬ ṿȂ 

IPA_CTL TENᵝ ṿҹô1ô̆ ᵝҌ ΏȂ 

4:0 DPDBV[4:0] ӈ ṿ  

ᴆ ᵝ  

 IPA ҹ ᾟ Ữ Ṝ̆ ֓ᵝ ᵬ ṿȂ 

IPA_CTL TENᵝ ṿҹô1ô̆ ᵝҌ ΏȂ 

Ἕ ARGB1555̆ 4 Ȃ 

ᵝ/ᵝ    

31:16 Meaningless ᵝ ץ ᴆ ᵝ ̆ᵖ Ἕ ARGB1555 ̆ ֓ᵝ ӈȂ 

15 DPDAV ӈalphaṿ 

ᴆ ᵝ  

 IPA ҹ ᾟ Ữ Ṝ̆ ֓ᵝ ᵬ alphaṿȂ 

IPA_CTL TENᵝ ṿҹô1ô̆ ᵝҌ ΏȂ 

14:10 DPDRV[4:0] ӈ ṿ  

ᴆ ᵝ  

 IPA ҹ ᾟ Ữ Ṝ̆ ֓ᵝ ᵬ ṿȂ 

IPA_CTL TENᵝ ṿҹô1ô̆ ᵝҌ ΏȂ 

9:5 DPDGV[4:0] ӈ ṿ  

ᴆ ᵝ  

 IPA ҹ ᾟ Ữ Ṝ̆ ֓ᵝ ᵬ ṿȂ 

IPA_CTL TENᵝ ṿҹô1ô̆ ᵝҌ ΏȂ 

4:0 DPDBV[4:0] ӈ ṿ  

ᴆ ᵝ  

 IPA ҹ ᾟ Ữ Ṝ̆ ֓ᵝ ᵬ ṿȂ 

IPA_CTL TENᵝ ṿҹô1ô̆ ᵝҌ ΏȂ 

Ἕ ARGB4444̆ 5 Ȃ 

ᵝ/ᵝ    

31:16 Meaningless ᵝ ץ ᴆ ᵝ ̆ᵖ Ἕ ARGB4444 ̆ ֓ᵝ ӈȂ 

15:12 DPDAV[3:0] ӈalphaṿ  

ᴆ ᵝ  

 IPA ҹ ᾟ Ữ Ṝ̆ ֓ᵝ ᵬ alphaṿȂ 

IPA_CTL TENᵝ ṿҹô1ô̆ ᵝҌ ΏȂ 

11:8 DPDRV[3:0] ӈ ṿ  

ᴆ ᵝ  

 IPA ҹ ᾟ Ữ Ṝ̆ ֓ᵝ ᵬ ṿȂ 

IPA_CTL TENᵝ ṿҹô1ô̆ ᵝҌ ΏȂ 

7:4 DPDGV[3:0] ӈ ṿ  
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ᴆ ᵝ  

 IPA ҹ ᾟ Ữ Ṝ̆ ֓ᵝ ᵬ ṿȂ 

IPA_CTL TENᵝ ṿҹô1ô̆ ᵝҌ ΏȂ 

3:0 DPDBV[3:0] ӈ ṿ  

ᴆ ᵝ  

 IPA ҹ ᾟ Ữ Ṝ̆ ֓ᵝ ᵬ ṿȂ 

IPA_CTL TENᵝ ṿҹô1ô̆ ᵝҌ ΏȂ 

11.6.16. Ữ  (IPA_DMADDR) 

Ẓ ̔0x3C 

ᵝṿ̔0x0000 0000 

ץ ̂8β ȁ̃ ̂16β̃ ̂32β̃ Ȃ 

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

DMADDR[31:16] 

rw 

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

DMADDR[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 DMADDR[31:0] Ữ Destination memory base address 

ᴆ ᵝ  

Ἕ ARGB8888̆ ֓ᵝ 32ᵝ ̆ Ἕ

RGB565, ARGB1555 ARGB4444, ֓ᵝ 16ᵝ ̆ ҉ץ

↕̆ ᴰ ᶏ Ṝ̆ ⌠ѿҩ Ȃ 

IPA_CTL TENᵝҹó1ô̆ ᵝҌ ΏȂ 

11.6.17. Ẓ  (IPA_DLOFF) 

Ẓ ̔0x40 

ᵝṿ̔0x0000 0000 

ץ ̂8β ȁ̃ ̂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  DLOFF[13:0] 

 rw 

 

ᵝ/ᵝ    
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31:14 Ḡ  Ḡ ᵝṿ 

13:0 DLOFF[13:0] Ẓ  

ᵝ ╠ ѿҩἝ Ҋѿ ѿҩἝ ӊ Ἕ Ȃ IPA_CTL

PFCM ҹñ00ò̆ ╠ Ἕ A4 L4̆DLOFF 

ѿҩẼ ̆ ↕ ᴰ ᶏ Ṝ ⌠ѿҩ Ȃ 

IPA_CTL TENᵝҹô1ô̆ ᵝҌ ΏȂ 

11.6.18. Ἕ  (IPA_IMS) 

Ẓ ̔0x44 

ᵝṿ̔0x0000 0000 

ץ ̂8β ȁ̃ ̂16β̃ ̂32β̃ Ȃ 

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

Ḡ  WIDTH[13:0] 

 rw 

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

HEIGHT[15:0] 

rw 

 

ᵝ/ᵝ    

31:30 Ḡ  Ḡ ᵝṿ 

29:16 WIDTH[13:0] Ἕ  

ᴆ ᵝ  

ᵝ Ἕ Ἕ Ȃ ╠ Ἕ A4 L4, 

֓ᵝ Ẽ ̆ ↕ ᴰ ᶏ Ṝ ⌠ѿҩ Ȃ 

IPA_CTL TENᵝҹô1ô̆ ᵝҌ ΏȂ 

15:0 HEIGHT[15:0] Ἕ   

ᴆ ᵝ  

ᵝ Ἕ Ȃ 

IPA_CTL TENҹó1ô̆ ᵝҌ ΏȂ 

11.6.19.  (IPA_LM) 

Ẓ ̔0x48 

ᵝṿ̔0x0000 0000 

ץ ̂8β ȁ̃ ̂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 

LM[15:0] 
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rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 LM[15:0]  

ᴆ ᵝ  

ᵝ ӈԅѿҩ ץ ᴰ ̆ ғֽ ѿҩἝ Ώ῀

ԅ Ữ ̆ᴰ Ҭ ᵝ ᵝȂ 

IPA_CTL TENᵝҹô1ô̆ ᵝҌ ΏȂ 

11.6.20. ῤ └  (IPA_ITCTL) 

Ẓ ̔0x4C 

ᵝṿ̔0x0000 0000 

ץ ̂8β ȁ̃ ̂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 

NCCI[7:0] Ḡ  ITEN 

rw  rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:8 NCCI[7:0]  

ᴆ ᵝ  

ITEN ԍó0ô̆ ᵝ ӈȂ ITEN ԍó1ô̆ ᵝ ңҩ AHB

ӊ ῀ ṿȂ 

7:1 Ḡ  Ḡ ᵝṿ 

0 ITEN ῤ ᶏ  

IPAᶏ ѿҩῤ ⁞ AHB ᶏ Ȃ 

0̔ ῤ  

1̔ᶏ ῤ  
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12. ̂DBG̃ 

 ׃ .12.1

GD32A490xx↓֟ ᶫԅ ̆ ⱳ Ȃ ֓ⱳ ARMÈ 

CoreSightÊ ᴆ ‰ TAP └ Ȃ ⱳ

ARMÈ CortexÈ-M4ῤ ҬȂ ұ ̂SW̃ ⱳ ̆Ӟ JTAG Ȃ

ⱳ Ҋ↓ ̔ 

Â Cortex®-M4 Ύ̕ 

Â ARMÈ v5 Ȃ 

ꜛ ᵞⱳ Ҋ Ȃ ᵝ 1̆ ᴪ ᵞⱳ Ҋ

ᶫ ̆ ҹѿ֓ Ḡ ╠ ̆ ֓ T̔IMERȁWWDGTȁFWDGTȁRTCȁ

I2CCANȂ 

12.2. JTAG/SWⱳ  

ΐ ץ ұ ̂SW̃ JTAG ⱳ Ȃ 

12.2.1. ℗ JTAG/ SW 

ᶏ JTAG ̆ ץ Ҋ↓ ᴆ JTAG׆↓ ℗ ⌠SW ̔ 

Â 50ҩ҉ץTCK TMS=1Ḥ ̕ 

Â 16ᵝTMS = 1110011110011110̂0xE79E LSB̃Ḥ ̕ 

Â 50ҩ҉ץTCK TMS=1Ḥ Ȃ 

℗ SW ⌠JTAG ᴆ ↓̔ 

Â 50ҩ҉ץTCK TMS=1Ḥ ̕ 

Â 16ᵝTMS = 1110011100111100 ̂0xE73C LSB̃Ḥ ̕ 

Â 50ҩ҉ץTCK TMS=1Ḥ Ȃ 

12.2.2. №  

JTAG ᶫԓҩ ̔JTAG ̂JTCK̃̆JTAG ̂JTMS̃̆

JTAG ῀ ̂JTDĨ̆ JTAG ₮ ̂JTDÕ̆JTAGβ ̂NJTRST̆ᵞ

Ȃ̃ұ ̂SWD̃ ᶫңҩ ̔ ῀ ₮ ̂SWDIÕ

̂SWCLK̃ȂSW ңҩ ҍJTAG ңҩ S̆WDIOJTMS

̆SWCLKJTCK Ȃ 

ⱳ ̆JTDO Ӟ ᵬ ₮̂TRACESWOȂ̃ 

12-1. №  
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PA15 JTDI 

PA14 JTCK/SWCLK 

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 ῀/ ₮

̂GPIOAFIÕȂ 

12.2.3. JTAG  

Cortex®-M4ῤ JTAG TAPMCU JTAG TAPұ ȂMCU JTAGIR̂ פ ̃

5β ̆ Cortex®-M4ῤ JTAGIR̂ פ ̃ 4β Ȃ ץ JTAG IR

ᵝ ῀ ̆ ᾢ ᵝ 5ᵝ BYPASSפ MCU JTAĞ ᵝ 4ᵝ ‰ פ Cortex®-M4 

JTAGȂ ᵝ ̆ ⱴѿᵝ̆ ҹMCU JTAG BYPASS

Ȃ 

MCU JTAG IDף 0x790007A3Ȃ 

12.2.4. ᵝ 

JTAG-DP SW-DP ᵝԍ҉ ᵝ Ȃ ᵝ∆ ԅ Cortex®-M4 №

ᴆ̆ ԅNVIC̆ ̂FPB̆DWT̆ITM̃ȂNJTRSTᵝJTAG TAP└ Ȃ ̆ץ

ץ ᵝҊ ⱳ Ȃᶛ ̔ ᵝ Ả ̆ ᵝ Ả ᵝ̆

ᵝ ᴪ Ả Ȃ 

12.2.5. JEDEC-106 ID code 

Cortex®-M4 ԅ JEDEC-106 IDף Ȃ ᵝ ԍ ROM Ҭ ̆ ҹ

0xE00FF000_0xE00FFFFFȂ 

12.3. Ḡ ⱳ  

12.3.1. ᵞⱳ  

DBG └ 0̂ DBG_CTL0̃ STB_HOLDᵝ 1 ғ ῀ ̆AHB

CK_IRC16Mᶫ̆ ץ Ҋ Ȃ ₮ ̆֟

ᵝȂ 

DBG └ 0̂ DBG_CTL0̃ DSLP_HOLDᵝ 1 ғ ῀ ̆AHB

CK_IRC16Mᶫ̆ ץ Ҋ Ȃ 

DBG └ 0̂ DBG_CTL0̃ SLP_HOLDᵝ 1 ғ ῀ ̆AHB
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῏ ̆ ץ Ҋ Ȃ 

12.3.2. TIMER, I2C, RTC, WWDGT, FWDGTCAN  

ῤ Ả ̆ ғDBG └ 1̂ DBG_CTL1̃ DBG └ 2̂ DBG_CTL2̃Ҭ

ᵝ 1Ȃ ԍҌ ̆ Ҍ ꜚᵬ̔ 

ԍTIMER ̆TIMER Ả ̕ 

ԍI2C ̆SMBUSḠ ̕ 

ԍWWDGT FWDGT ̆ Ả ̕ 

ԍRTC ̆ Ả ̕ 

ԍCAN ̆ Ả Ȃ 
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12.4. DBG  

DBG ̔0xE0042000U 

12.4.1. ID  (DBG_ID) 

Ẓ ̔0x00 

 

̂32β ̃  

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

ID_CODE[31:16] 

r 

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

ID_CODE[15:0] 

r 

 

ᵝ/ᵝ     

31:0 ID_CODE[31:0] DBG ID  

֓ᵝ ᴆ ̆ ֓ᵝ Ҍ  

12.4.2. └ 0̂ DBG_CTL0) 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000ֽ̆҉ ᵝ 

(32β)  

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

Ḡ  

 

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

Ḡ  
TRACE_I

OEN 
Ḡ  

STB_HO

LD 

DSLP_H

OLD 

SLP_HOL

D 

 
rw  rw rw rw 

 

ᵝ/ᵝ     

31:6 Ḡ  Ḡ ᵝṿȂ 

5 TRACE_IOEN № ᶏ  

ᵝ ᴆ ᵝ ᵝ 

0̔ №  

1̔ № ᶏ Ȃ 

4:3 Ḡ  Ḡ ᵝṿȂ 

2 STB_HOLD Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  
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1̔ Ҋ, AHB CK_IRC16M ᶫ, ₮ ̆

֟ ᵝȂ 

1 DSLP_HOLD Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ Ҋ, AHB CK_IRC16M ᶫȂ 

0 SLP_HOLD Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ Ҋ, AHB Ȃ 

12.4.3. └  1 (DBG_CTL1) 

Ẓ ̔0x08 

ᵝṿ̔ 0x0000 0000ֽ̆҉ ᵝ 

(32β)  

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

Ḡ  
CAN1_H

OLD 

CAN0_H

OLD 
Ḡ . 

I2C2_HO

LD 

I2C1_HO

LD 

I2C0_HO

LD 
Ḡ  

 
rw rw  rw rw rw  

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

Ḡ  
FWDGT_

HOLD 

WWDGT_

HOLD 

RTC_HO

LD 
Ḡ . 

TIMER13

_HOLD 

TIMER12

_HOLD 

TIMER11

_HOLD 

TIMER6_

HOLD 

TIMER5_

HOLD 

TIMER4_

HOLD 

TIMER3_

HOLD 

TIMER2_

HOLD 

TIMER1_

HOLD 

 
rw rw rw 

 
rw rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ     

31:27 Ḡ  Ḡ ᵝṿȂ 

26 CAN1_HOLD CAN1Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả CAN1 Ả Ȃ 

25 CAN0_HOLD CAN0Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả CAN0 Ả Ȃ 

24 Ḡ  Ḡ ᵝṿȂ 

23 I2C2_HOLD I2C2Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ I2C2 SMBUS Ҍ ̆ ԍ Ȃ 

22 I2C1_HOLD I2C1Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 
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0̔  

1̔ ῤ Ả Ḡ I2C1 SMBUS Ҍ ̆ ԍ Ȃ 

21 I2C0_HOLD I2C0Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ I2C0 SMBUS Ҍ ̆ ԍ Ȃ 

20:13 Ḡ  Ḡ ᵝṿȂ 

12 FWDGT_HOLD FWDGTḠ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ FWDGT ̆ ԍ Ȃ 

11 WWDGT_HOLD WWDGḠ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ WWDGT ̆ ԍ Ȃ 

10 RTC_HOLD RTCḠ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ RTC Ҍ ̆ ԍ  

9 Ḡ  Ḡ ᵝṿȂ 

8 TIMER13_HOLD TIMER13 Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ 13 Ҍ ̆ ԍ Ȃ 

7 TIMER12_HOLD TIMER 12 Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ 12 Ҍ ̆ ԍ Ȃ 

6 TIMER11_HOLD TIMER 11 Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ 11 Ҍ ̆ ԍ Ȃ 

5 TIMER6_HOLD TIMER 6 Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ 6 Ҍ ̆ ԍ Ȃ 

4 TIMER5_HOLD TIMER 5 Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  
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1̔ ῤ Ả Ḡ 5 Ҍ ̆ ԍ Ȃ 

3 TIMER4_HOLD TIMER 4 Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ 4 Ҍ ̆ ԍ Ȃ 

2 TIMER3_HOLD TIMER 3 Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ 3 Ҍ ̆ ԍ Ȃ 

1 TIMER2_HOLD TIMER 2 Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ 2 Ҍ ̆ ԍ Ȃ 

0 TIMER1_HOLD TIMER 1 Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ 1 Ҍ ̆ ԍ Ȃ 

12.4.4. └  (DBG_CTL2) 

Ẓ ̔0x0C 

ᵝṿ̔ 0x0000 0000ֽ̆҉ ᵝ 

(32β)  

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

Ḡ  
TIMER10

_HOLD 

TIMER9_

HOLD 

TIMER8_

HOLD 

 
rw rw rw 

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

Ḡ  
TIMER7_

HOLD 

TIMER0_

HOLD 

 
rw rw 

 

ᵝ/ᵝ     

31:19 Ḡ  Ḡ ᵝṿȂ 

18 TIMER10_HOLD TIMER10Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ 10 Ҍ ̆ ԍ Ȃ 

17 TIMER9_HOLD TIMER9Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ 9 Ҍ ̆ ԍ Ȃ 
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16 TIMER8_HOLD TIMER8Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ 8 Ҍ ̆ ԍ Ȃ 

15:2 Ḡ  Ḡ ᵝṿȂ 

1 TIMER7_HOLD TIMER7Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ 7 Ҍ ̆ ԍ Ȃ 

0 TIMER0_HOLD TIMER0Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ 0 Ҍ ̆ ԍ Ȃ 
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13. ̂IREF̃ 

 ׃ .13.1

MCU Ȃ 

ᶏ ̆ ң Ҍ ̔ᵞⱳ Ȃ 

ң ≢ ԍ Ҍ Ȃ 

ᵞⱳ Ҋ̆ ҹ 1uĂ 63uAȂ 

Ҋ̆ ҹ 8uĂ ҹ 504uAȂ 

13.2. Һ  

̔ 

Â ̕ 

Â ̕ 

Â ᵞⱳ Ȃ 

13.3. ⱳ  

13.3.1. Ḥ  

ᶏ IREF̆ ῏ ҹ ῀ Ȃ 

13.3.2.  

ץ IREF_CTL CPTβ ‰ ₮ Ȃ 
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13.4. IREF  

IREF ̔0x4000 C400  

└  (IREF_CTL) 

Ẓ ̔0x300 

ᵝṿ̔0x0000 0F00 

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 

CREN SSEL Ḡ  CPT[4:0] SCMOD Ḡ  CSDT[5:0] 

rw rw  rw rw  rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15 CREN ᶏ  

0̔  

1̔ᶏ  

14 SSEL  

0̔ᵞⱳ ̆ 1uA 

1̔ ̆ 8uA 

13 Ḡ  Ḡ ᵝṿ 

12:8 CPT[4:0] ‰ 

0x00̔-15% 

é. 

0x1F̔+16% 

7 SCMOD  

0̔  

1̔  

6 Ḡ  Ḡ ᵝṿ 

5:0 CSDT[5:0]  

0x00̔ ṿ 

0x01̔Step * 1 

é. 

0x3F̔Step * 63 
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14. ̂ADC̃ 

 ׃ .14.1

MCU ҉ ԅ 12ᵝ ̂ADC̃̆ ץ ԍ 16ҩ

2ҩῤ ѿҩ ̂VBAT̃ Ḥ Ȃ 19ҩ ADC

̆ ̆ ץ ᵞ ᵝ ᵝ Ḡ

ҬȂ ҉ ᴆ └ ץ ⁞ MCU ῏

Ȃ ԍ ȁ ADC ̆ ץ ױ ̆ ADC

Ȃ 

14.2. Һ  

Â ̔ 

͠ ADC № ̔12βȁ10βȁ8β ȁ 6β № ̕ 

͠ ADC ̔12β№ ҹ2.6 MSPs̆10β№ ҹ3.0 MSPsȂ№ ᵞ̆

̕ 

͠ ‰ ̔131ҩADC ̕ 

͠ ̕ 

͠ Ữ ̔ ᵝ ᵞ ᵝ ̕ 

͠ DMA Ȃ 

Â ῀ ̔ 

͠ 16ҩ ῀ ̕ 

͠ 1ҩῤ ᴰ (VSENSE)̕  

͠ 1ҩῤ ῀ (VREFINT)̕  

͠ 1ҩ VBATʟ ῀ Ȃ 

Â ̔ 

͠ ᴆ ̕ 

͠ ᴆ Ȃ 

Â ̔ 

͠ ҩ ̆ ѿ ↓ ̕ 

͠ ̆ ѿ ῀ ̕ 

͠ ̆ ῀ ̕ 

͠ ̕ 

͠ ̂ ԍΐ ңҩ ҩADC Ȃ̃ 

Â ṿ ⱳ ̔ Ȃ 

Â Ҭ ֟ ̔ 

͠ ̕ 

͠ Ԋᴆ̕ 

͠ ₮ԊᴆȂ 

Â ̔ 

͠ 16β ̕ 
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 2x⌠256x̕׆̆ ͠

͠ 8β ᵝȂ 

Â ᶫ ̔2.6V⌠3.6V̆ѿ ҹ3.3VȂ 

Â ῀ ̔VREFN ÒVIN ÒVREFPȂ 

14.3. ῤ Ḥ  

14-1. ADC ₮ԅ ADC Ȃ 14-1. ADCῤ ῀Ḥ ₮ԅ ADCῤ Ḥ Ȃ

14-2. ADC ῀ ӈ ₮ԅ ADC Ȃ 

14-1. ADCῤ ῀Ḥ  

ῤ Ḥ   

VSENSE ῤ ᴰ ₮  

VREFINT ῤ ₮  

14-2. ADC ῀ ӈ 

  

VDDA ῀ ԍVDD̆2.6VÒVDDAÒ3.6V 

VSSA ̆ ԍVSS 

VREFP ADC ̆2.6 V Ò VREFP Ò VDDA 

VREFN ADC ̆VREFN = VSSA 

ADCx_IN[15:0] 16  

VBAT  

̔VDDA VSSA №≢ ⌠VDD VSSȂ 
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14.4. ⱳ  

14-1. ADC  

ADC_IN0

ADC_IN1· · ·

ADC_IN15

GPIO

VSENSE

VBAT

VREFP

VREFN

VDDA

VSSA

ε16 bitsζ

E
X

T
I_

1
1

T
IM

E
R

0
_
C

H
0

T
IM

E
R

0
_
C

H
1

T
IM

E
R

0
_
C

H
2

T
IM

E
R

1
_
C

H
1

A
P
B
 

B
U
S

EOC

Ԋᴆ

Ҭ ֟

ADC 

Ҭ

SAR ADC

CLB 
‰

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

OVSS[3:0] 

OVSR[2:0]

OVSEN

TOVS

ŀ

VREFINT

RVOF

 

14.4.1. ╠ ‰ⱳ  

╠ ‰ ̆ADC ѿҩ ‰ ̆ ҩ ԍ ADCῤ ̆ ⌠ADCҊ

Ȃ ‰ ̆ Ҍ ᶏ ADC̆ ⌠ ‰ Ȃ A/D ╠

‰ ᵬȂ ᴆ CLB=1 ‰ ∆ ̆ ‰ CLBβᴪѿ Ḡ 1̆

⌠ ‰ ̆ ᵝ ᴆ 0Ȃ 

ADC ᴆ (ɒ ̆VDDAȁVREFP ץ )̆ ѿ ‰ ᵬȂ 

ῤ ‰ ADC_CTL1 RSTCLBβ Ȃ 

ᴆ ‰ ̔ 

1. ḠADCON=1̕ 

2. 14ҩCK_ADCץ ADC ̕ 

3. RSTCLB ( )̕ 

4. CLB=1̕ 

5. ⌠CLB=0Ȃ 
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14.4.2. ADC  

CK_ADC └ ᶫ ̆ AHBȁAPB2 Ḡ ȂADC

ҹ 40MHzȂADC ץ RCU └ Ҭ № Ȃ 

14.4.3. ADCONᶏ  

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

ᵝ Ȃҹԅ ̆ ADCONβҹ0 ̆ADC ᴪ ῀ ȂADCᶏ

tSU ̆tSU ṿ ΎȂ 

14.4.4. ↓ 

ץ ѿҩ ↓̔ ↓Ȃ ↓ 16ҩ ̆

ҩ ҹ Ȃ 

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

ԅ ↓ Ȃ 

̔ ADC 19ҩ ̆ᵖ ↓ѿ 16ҩ Ȃ 

14.4.5.  

 

Ҋ ĂDC_RSQ2 RSQ0[4:0]ᵝ ԅADC Ȃ ADCONβ

1̆ ѿ ᴆ ̆ADC ᴪ ѿҩ Ȃ 

14-2.  

CH2 CH2 CH2 CH2 CH2

EOC   

̆ ԍ ADC_RDATA Ҭ̆EOC ᴪ 1Ȃ

EOCIEβ 1̆ ֟ ѿҩҬ Ȃ 

↓ ᴆ ̔ 

1. ḠADC_CTL0 DISRC SMᵝץ ADC_CTL1 CTNᵝҹ0̕ 

2. RSQ0̕ 

3. ADC_SAMPTx ̕ 

4. ̆ ץ ADC_CTL1 ETMRC ETSRCᵝ̕ 

5. SWRCSTᵝ̆ ҹ ↓֟ ѿҩ Ḥ ̕ 

6. ⌠EOC 1̕ 

ADC_RDATA׆ .7 Ҭ ADC ̕ 

8. Ώ0 EOC ᵝȂ 
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ADC_CTL1 CTNβ 1 ᶏץ Ȃ Ҋ̆ADC

RSQ0[4:0] Ȃ ADCONβ 1̆ѿ ᴆ ֟ ĂDC

ᴪ Ȃ Ḡ ADC_RDATA ҬȂ 

14-3.  

CH2 CH2 CH2 CH2 CH2 CH2

EOC

CH2

  

↓ ᴆ ̔ 

1. ADC_CTL1 CTNᵝҹ1̕ 

2. RSQ0̕ 

3. ADC_SAMPTx ̕ 

4. ̆ ADC_CTL1 ETMRC ETSRCᵝ̕ 

5. SWRCSTᵝ̆ ↓֟ ѿҩ Ḥ ̕ 

6. EOC ᵝ 1̕ 

ADC_RDATA׆ .7 Ҭ ADC ̕ 

8. Ώ0 EOC ᵝ̕ 

9. ̆ 6~8Ȃ 

ԍ EOC ᵝ̆DMA ץ ᴰ ̆ ᴆ Ҋ̔ 

1. ADC_CTL1 CTNᵝҹ1̕ 

2. RSQ0̕ 

3. ADC_SAMPTx ̕ 

4. ̆ ADC_CTL1 ETMRC ETSRCᵝ̕ 

5. ‰ Ữ └ ̂DMÃ ̆ ԍᴰ ADC_RDATA ̕ 

6. SWRCSTᵝ̆ ↓֟ ѿҩ Ȃ 

 

ץ ADC_CTL0 SMβ 1 ᶏ Ȃ Ҋ̆ADC

ADC_RSQ0~ADC_RSQ2Ҭ Ȃѿ ADCONβ 1̆

ᴆ ֟ ̆ADC ᴪѿҩ ѿҩ ↓ Ȃ

Ữ ADC_RDATA ҬȂ ↓ ̆EOCβ 1Ȃ EOCIEβ

1̆ ֟ Ҭ Ȃ ↓ ᵬ Ҋ ̆ADC_CTL1 DMAβ ҹ

1Ȃ 

ADC_CTL1 CTNβ Ӟ 1̆ ↕ ↓ ӊ ̆ ҩ ꜚ

Ȃ 
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14-4. ̆ғ  

CH2 CH1 CH5 CH7 CH11 CH16 CH2 CH1 · · ·

EOC

ѿҩ ↓ , RL=7

CH12 CH17

  

↓ ᴆ ̔ 

1. ADC_CTL0 SMᵝ ADC_CTL1 DMAᵝҹ 1̕ 

2. ADC_RSQx ADC_SAMPTx ̕ 

3. ̆ ADC_CTL1 Ҭ ETMRC ETSRCᵝ̕ 

4. ‰ Ữ └ ̂DMÃ ̆ ԍᴰ ADC_RDATA ̕ 

5. SWRCSTᵝ̆ ↓֟ ѿҩ ̕ 

6. EOC ᵝ 1̕ 

7. Ώ 0 EOC ᵝȂ 

14-5. ̆ ᶏ  

CH2 CH1 CH5 CH7 CH11 CH2 CH1
· · 

·

EOC

ѿҩ ↓ , RL=4

CH5 CH7 CH11 CH2

  

 

ADC_CTL0 DISRC ᵝ 1 ̆ ↓ᶏ Ȃ Ҋ ץ

ѿ nҩ ↓ (nҌ 8)̆ ↓ ADC_RSQ0~RSQ2 ↓

ѿ №Ȃ ṿ n ADC_CTL0 DISCNUM[2:0]ᵝ Ȃ ᴆ

̆ADC ᴪ ADC_RSQ0~RSQ2 Ҭ Ҋ nҩ

̆ ⌠ ↓Ҭ Ȃ ҩ ↓ ̆EOCᵝ 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 ETMRC ETSRCᵝ̕ 

5. ‰ Ữ └ ̂DMÃ ̆ ԍᴰ ADC_RDATA ̕ 



                                      GD32A490Ύ 

262 
 

6. SWRCSTᵝ̆ ↓֟ ѿҩ ̕ 

7. ̆ 6̕ 

8. EOC ᵝ 1̕ 

9. Ώ 0 EOC ᵝȂ 

14.4.6. ṿ ⱳ  

ADC_CTL0 RWDENβ 1 ᶏ ↓ ⱳ Ȃ ⱳ ԍ

ṿȂ ADC ᵞԍᵞ ṿ ԍ ṿ ĂDC_STAT

WDEβ 1Ȃ WDEIEβ 1̆ ֟ Ҭ ȂADC_WDHT

ADC_WDLT ᵞ ṿȂῤ ӊ╠ ̆ ṿҍ

ADC_CTL1 DALβ ῏ȂADC_CTL0 RWDEN̆WDSC

WDCHSEL[4:0]ᵝ ץ ѿ Ȃ 

14.4.7. Ữ  

ADC_CTL1 DALβ Ữ Ȃ 

14-7. 12β Ữ  

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

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

DAL=0

DAL=1  

14-8. 10β Ữ  

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

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

DAL=0

DAL=1  

14-9. 8β Ữ  

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

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

DAL=0

DAL=1  

6ᵝ№ Ữ Ҍ ԍ 12ᵝ/10ᵝ/8ᵝ№ Ữ ̆  14-10. 6β

Ữ Ȃ 
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 14-10. 6β Ữ  

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

DAL=0  

14.4.8.  

ADC ᶏ ҩ CK_ADC ῀ ̆ ץ ADC_SAMPT0

ADC_SAMPT1 SPTn[2:0]ᵝ Ȃ ҩ ץ Ҍ Ȃ 12β №

’Ҋ̆ = +12ҩCK_ADC Ȃ 

ᶛ ̔ 

CK_ADC = 40MHz ̆ ҹ3ҩ ̆ Ӈ ҹ ľ̔3+12έҩCK_ADC ̆

0.375usȂ 

14.4.9.  

῀ ҉ ȁҊ ץ ↓ ȂADC_CTL1 ETMRC[1:0]

ᵝ └ ↓ Ȃ ↓ ADC_CTL1 ETSRC[3:0]ᵝ

└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 

ᴆ  

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 TIMER7_CH0 

1110 TIMER7_TRGO 
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ETSRC[3:0]   

1111 EXTI_11 

ץ ḱ ̆ ḱ Ҍᴪ₮ ԊᴆȂ 

14.4.10. DMA  

DMA ̆ ץ ADC_CTL1 DMAβ ᶏ ̆ ԍ ↓ ҩ

ȂADC ↓ѿҩ ֟ ѿҩ DMA ̆DMA ⌠

ץ ADC_RDATA׆ ᴰ ⌠ Ȃ 

14.4.11. ₮  

DMAᶏ Ṝ ADC_CTL1 EOCMβ 1̆ ᶏץ ₮ Ȃ ѿ

ҩ ҉ѿҩ ₮ӊ╠ ̆↕ᴪ֟ ѿҩ ₮Ԋᴆ̆

ADC_STAT ROVF ᵝᴪ ᵝȂ ADC_CTL0 ROVFIEβ̆

₮Ҭ ֟ Ȃ 

ҹԅᶏ ADC׆ROVF₮ Ҭ ̆ DMA ∆ Ȃῤ

ᵝ̆ץḠ ᴰ ȂADC ᴪẢ ̆ ⌠ROVFβ Ȃ 

ADC׆ROVF ᴆ Ҋ̔ 

1. ADC_CTL1 DMAβ 0̕  

2. ADC_CTL1 ADONβ 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_CTL1ADONβ 1̕  

8. T(setup)̕ 

9. ᴆ ADC Ȃ 

14.4.12. ADCῤ  

ADC_SYNCCTL TSVRENβ 1 ᶏץ ᴰ (ADC0_IN16)

VREFINT (ADC0_IN17)Ȃ ᴰ ץ ᴆ Ȃᴰ ₮

ADC Ȃ ᴰ ҹ ts_temp ҡsȂ ᴰ Ҍ ̆

ᵝTSVRENβ ץ ῒ ԍ Ȃ 

ᴰ ₮ ᴪ ̆ ԍ ֟ ̆

Ẓ Ҍ ҉ᴪ Ҍ ( 45ϲC)Ȃῤ ᴰ ԍ ̆

Ҍ Ȃ ̆ ᶏ ѿҩ ᴰ ‰ ҩẒ

Ȃ 

ῤ (VREFINT) ᶫԅѿҩ ̂ ‰̃ ₮ ADC ȂVREFINTῤ

⌠ADC0_IN17 ῀ Ȃ 

ᶏ ᴰ ̔ 
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1. ᴰ ̂ADC0_IN16̃ ↓ ҹts_temp usȂ 

2. ᵝADC_CTL1 TSVRENᵝ̆ᶏ ᴰ Ȃ 

3. ᵝADC_CTL1 ADCONβ̆ ADC Ȃ 

4. ῤ ᴰ ₮ Vtemperaturĕ Ҋ Ὲ ₮ ̔ 

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

V25̔ ῤ ᴰ 25ÁCҊ ̆ῖ ṿ ῏ datasheetȂ 

Avg_Slope̔ ҍῤ ᴰ ₮ ṿ ̆ῖ ṿ ῏

datasheetȂ 

14.4.13.  

VBAT ԍ VBAT׆ ᴍ Ȃ ADC_SYNCCTLҬ VBATENᵝ

1 ᶏ̆ VBAT ̂ADC_IN18̃̆ ѿҩ VBAT ҉ 4№ Ӟ ӊ ꜚ ᶏ Ȃ

ԍVBAT VDDA ̆ ᶏץ ҩ4№ ḠADC ᵬȂ ADC_IN18῀

⌠VBAT/4̆ ῀ADC_IN18̆ץ ṿ VBAT/4Ȃҹԅ Ҍ

̆ ֽ ᶏ 4№ Ȃ 

14.4.14. № (DRES) 

ADC№ ץ ADC_CTL0Ҭ DRES[1:0]ᵝ Ȃ ԍ ֓Ҍ

̆ ᶏץ ᵞ № Ȃ ADCON ҹ0 ̆

ḱ DRES[1:0]ṿȂADC 12β ̆ῒᵩ ⌠ ᵞᵝ ₮ ҹ0Ȃ

ᵞ № ⁞ Ȃ 14-5. Ҍ № tCONV ̆ ᵞ

№ ⁞ tADCȂ 

14-5. Ҍ № tCONV  

DRES[1:0] 

bits 

tCONV 

(ADC clock 

cycles) 

tCONV(ns) at 

fADC=40MHz 

tSMPL(min) 

(ADC clock 

cycles) 

tADC 

(ADC clock 

cycles) 

tADC(us) at 

fADC=40MHz 

12 12 300 ns 3 15 375 ns 

10 10 250 ns 3 13 325 ns 

8 8 200 ns 3 11 275 ns 

6 6 150 ns 3 9 225 ns 

14.4.15. ҉ ᴆ  

҉ ᴆ ᾝ ⁞ץ CPU Ȃ ҩ ̆ ҩ

̆ ₮ѿҩ16β Ȃῒ ṿ ҊῈ ₮̆ῒҬN M ṿ

ץ ̆ ᾝ ץ ADC_OVSAMPCTL OVSENᵝ ᶏ ̆

ץ ᵞ ₮ ҹףᴇ̆ № ȂDout(n) ADC ₮ nҩ Ḥ

̔ 

Result=
1

M
*В Dout(n)
N-1
n=0                          (14-1) 
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҉ ᴆ ᾝ ңҩⱳ ̔ ᵝ Ȃ N ADC_OVSAMPCTL

OVSR[2:0]ᵝ ӈ̆ ṿ ҹ 2x⌠ 256xȂ M ӈѿҩ 8ᵝ

̆ ADC_OVSAMPCTLOVSS[3:0]ᵝ Ȃ 

ᾝ ѿҩ 20β ̂256*12ᵝ̃ ṿȂ ᾢ̆ ҩṿ ̆ ᵝ

▼ᵩ №Ῥ ѿҩ ᵌṿ̆ ᵝᴪ ֽ̆Ḡ ᵞ 16β ᵝᵬҹ

ṿᴰ῀ ҬȂ 

14-11. 20ᵝ⌠16β  

 20ᵝ

19 15 11 7 3 0

15 11 7 3 0

ᵝ

ԓ῀

 

̔ ᵝ Ҭ 16β ̆ Ӈ ᵝ ᴪ Ȃ 

14-11. 20ᵝ⌠16β ѿҩ׆ 20ᵝ ṿ 16ᵝ ṿ

ᶛ Ȃ 

14-12. 5β ᶛ 

2 A C D 620ᵝ

19 15 11 7 3 0

1 5 6 6

15 11 7 3 0

ԓ῀ ᵌṿץ

5ᵝӊ

 

14-6. NM ₮ṿ̂ № ̃ ₮ԅN M ̆

∆ ṿҹ0xFFFȂ 
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14-6. NM ₮ṿ̂ № ̃ 

‰ ̆ Ҍᴪ ̔ ҩ ↓ Ҭ

ׅ Ḡ Ȃ Nҩ ᴪ֟ ѿҩ ̆ѿҩ ᴇ ҹ̔ 

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

14.5. ADC  

ҩ ADC ֟ Ҭ̆ ᶏץ ADC Ȃ ADC Ҋ̆

ADC_SYNCCTL Ҭ SYNCM[4:0]ᵝ ̆ ꜚ ץ ADC0/ADC1/ADC2

֜ Ȃ 

ADC Ҭ̆ Ԋᴆ ̆ADC1ADC2 Ȃ

Ữ ADC (ADC_SYNCDATA)ҬȂ 

ADC 14-7. ADC Ȃ 

14-7. ADC  

SYNCM[4: 0] mode 

00000  

00110 ADC0 ADC1 ᵬ  

00111 ADC0 ADC1 ᵬ  

10110 ADC ᵬ  

10111 ADC ᵬ  

ADC ᵬ ̆ ̆ Ῥ ADC ῒז ̆↕

ῒז ╠̆ ᾢ ADC Ȃ 

ADC 14-13. ADC Ȃ 

Oversa 

mpling 

ratio 

Max 

Raw 

data 

No-shift 

OVSS= 

0000 

1-bit 

shift 

OVSS= 

0001 

2-bit 

shift 

OVSS= 

0010 

3-bit 

shift 

OVSS= 

0011 

4-bit 

shift 

OVSS= 

0100 

5-bit 

shift 

OVSS= 

0101 

6-bit 

shift 

OVSS= 

0110 

7-bit 

shift 

OVSS= 

0111 

8-bit 

shift 

OVSS= 

1000 

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

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

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

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

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 
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14-13. ADC  

ADC_IN0

ADC_IN1· · ·

ADC_IN15

GPIO

VSENSE

VREF

EXTI_11

A
P
B
 

B
U
S

ADC0

 (Һ )

ADC1

׆)  )

ε16 bitsζ

ε16 bitsζ

ADC

ADC2 

׆) )

ε16 bitsζ

VBAT

(32 bits)

 

14.5.1.  

Ҋ̆ADC ̆ ҩADC ᵬȂ 

14.5.2.  

ADC_SYNCCTL SYNCM[4:0]ᵝҹ5Ωb001105Ωb 10110ᶏ̆ Ȃ

Ҭ̆ ADC0Ҭ ̆ ADC ↓ Ȃ

ADC0ADC_CTL1 ETSRC[3:0]ᵝ Ȃ 

ADC_CTL1 Ҭ EOCM ᵝ ̆ ֟ EOC Ҭ ̂ ADC

ᶏ ԅ Ҭ ̃Ȃ ҹ 14-14. ԍ16ҩ Ȃ 
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14-14. ԍ16ҩ  

CH0 CH1 CH2 CH3

CH4 CH5 CH6 CH7

ADC0

ADC1

CH14

CH2

· · ·

· · ·

CH8 CH9 CH10 CH11ADC2 CH6· · ·

CH15

CH3

CH7

CH0

CH4

CH8

· · ·

· · ·

· · ·

CH1

CH5

CH9

EOC (EOCM=0)

 

̔ 

1. ѿҩ ̆ңҩADCҌ ѿҩ Ȃ̂ ѿ ̆Ҍ

̃ 

2. Ḡ ᴋᵥѿҩADC Ṝ ADCȂ 

3. SYNCM=5ôb00110̆ADC2 ᵬ Ȃ 

14.5.3.  

ADC_SYNCCTL SYNCM[4:0]ᵝҹ5Ωb001115Ωb10111ᶏ̆ Ȃ

Ҭ̆ ̆ADC0 ↓Ȃ ADC0

ADC_CTL1 ETSRC[3:0]ᵝ Ȃ ѿ ӊ ĂDC1

↓̆Ῥ ѿҩ ӊ ̆ADC2 ↓Ȃ҉ץ Ҭ ⌠ ↓

ѿҩ Ȃ 

ңҩ ӊ ̆ ADC_SYNCCTL SYNCDLY[3:0]ᵝ

Ȃ SYNCDLY[3:0]ᵝ ̆ҹԅ ᾧ ѿҩ ̆ ҩ

ADC ѿҩ ̆ᴪ (  + 2)CK_ADC ᵬҹ Ȃ 

ADC_CTL1 CNT ᵝ 1̆ ↓ᴪ Ȃ ADC_CTL1

EOCM ̆ Ԋᴆ ֟ EOCҬ ̂ ADCᶏ ԅ Ҭ ̃Ȃ

ҹ 14-15. ѿҩ ҉ Ȃ 

14-15. ѿҩ ҉  

CH1ADC0

ADC1 · · ·

· · ·

EOC(ADC0 )

EOC(ADC1)

CH1 CH1 CH1

CH1 CH1 CH1 CH1

CH1 CH1 CH1 CH1ADC2 · · ·

EOC(ADC2)
 

̔ 

1. Ḡ ᴋᵥѿҩ ADC Ṝ ADĈ ֓ Ҍ̆
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ADC0̃̕ 

2. SYNCM=5ôb 00111̆ADC2 ᵬ Ȃ 

14.5.4. ADC Ҭᶏ DMA 

ADC Ҭ̆ ↓ Ữ ADC

(ADC_SYNCDATA)Ҭ D̆MA ץ ᴰ ADC_SYNCDATA Ȃ Ҋңץ DMA

ᵬ ̆ ץ ADC ᶏ Ȃ 

ADC DMA 0 

ADC DMA 0Ҭ̆DMAD ᵝ ҹ16Ȃѿ DMA ᴰ ѿҩ ̆ ҩ

׆ ADC Ҭ ₮Ȃ ԍ DMA ̆DMA ҹ

ADC_SYNCDATĂ ҩ ῤ ᴪ DMA ᴰ ṿȂ ADC0

ADC1ᵬ ̆DMA ᴰ ↓ҹ̔ADC0_RDATA[15:0] -> ADC1_RDATA[15:0] 

-> ADC0_RDATA[15:0] -> ADC1_RDATA[15:0]Ȃ ADC ᵬ ̆DMA

ᴰ ↓ҹ̔ADC0_RDATA[15:0] -> ADC1_RDATA[15:0] -> ADC2_RDATA[15:0] -> 

ADC0_RDATA[15:0] -> ADC1_RDATA[15:0] -> ADC2_RDATA[15:0]Ȃ 

ADC DMA 0 ԍ̔ 

Â ADC0 ADC1 ᵬ (SYNCM=5ôb00110)̕ 

Â ADC ᵬ (SYNCM=5ôb10110)Ȃ 

ADC DMA 1 

ADC DMA 1Ҭ̆DMAD ᵝ ҹ32Ȃѿ DMA ᴰ ңҩ ̆ ֓

׆ ADC Ҭ ₮Ȃ ԍ DMA ̆DMA ҹ

ADC_SYNCDATĂ ҩ ῤ ᴪ DMA ᴰ ṿȂ ADC0

ADC1ᵬ  ̆DMA ҹ {̔ADC1_RDATA[15:0], ADC0_RDATA[15:0]}Ȃ

ADC ᵬ ̆ DMA ᴰ ↓ ҹ ̔

{ADC1_RDATA[15:0],ADC0_RDATA[15:0]} -> {ADC0_RDATA[15:0],ADC2_RDATA[15:0]} -> 

{ADC2_RDATA[15:0],ADC1_RDATA[15:0]} -> {ADC1_RDATA[15:0],ADC0_RDATA[15:0]}Ȃ 

ADC DMA 1 ԍ̔ 

Â ADC0 ADC1 ᵬ (SYNCM=5ôb 00110)̕ 

Â ADC0 ADC1 ᵬ (SYNCM=5ôb 00111)̕ 

Â ADC ᵬ (SYNCM=5ôb 10111)Ȃ 

14.6. Ҭ  

ҊᴋѿҩԊᴆץ ֟ץ Ҭ ̔ 

Â ↓ ̕ 

Â Ԋᴆ̕ 

Â ₮ԊᴆȂ 

ADC0ȁADC1 ADC2 ⌠ ѿҩҬ ISR[18]Ȃ  
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14.7. ADC  

ADC0 ̔ 0x4001 2000 

ADC1 :̔ 0x4001 2100 

ADC2 :̔ 0x4001 2200 

14.7.1.  (ADC_STAT) 

Ẓ ̔0x00 

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  ROVF STRC Ḡ  EOC WDE 

  rc_w0 rc_w0   rc_w0 rc_w0 

 

ᵝ/ᵝ    

31:6 Ḡ  Ḡ ᵝṿȂ 

5 ROVF ₮ 

0̔ ₮ 

1̔ ₮ 

Ҭ̆ ₮ ̆ ᵝ ᴆ ᵝȂ DMAᶏ

1̂EOCM=1̃ ̆ ҩ ᵝ ᴪ ᵝȂ ₮

ROVF ᵝ̆↕ ᴪ ҡ Ȃ 

ᴆΏó0òȂ 

4 STRC ↓  

0̔  

1̔  

↓ ᴆ ᵝ̆ ᴆΏ0 Ȃ 

3:2 Ḡ  Ḡ ᵝṿȂ 

1 EOC ↓  

0̔ ↓  

1̔ ↓  

↓ ᴆ ᵝ̆ ᴆΏ 0 ADC_RDATA Ȃ 

0 WDE Ԋᴆ  

0̔ Ԋᴆ 

1̔֟ Ԋᴆ 

ADC_WDLT ADC_WDHT ṿ ᴆ 1̆ ᴆ
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Ώ 0 Ȃ 

14.7.2. └ 0 (ADC_CTL0) 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

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

Ḡ  ROVFIE DRES[1:0] RWDEN Ḡ  

     rw rw rw   

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

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

rw  rw  rw rw  rw rw rw 

 

ᵝ/ᵝ    

31:27 Ḡ  Ḡ ᵝṿȂ 

26 ROVFIE ROVFҬ ᶏ  

0: ROVFҬ  

1: ROVF Ҭ ᶏ  

25:24 DRES[1:0] ADC №  

00: 12ᵝ  

01: 10ᵝ  

10: 8ᵝ 

11: 6ᵝ 

23 RWDEN ↓ ᶏ  

0̔ ↓  

1̔ ↓ ᶏ  

22:16 Ḡ  Ḡ ᵝṿȂ 

15:13 DISNUM[2:0] Ҋ  

DISNUM[2:0]+1 

12 Ḡ  Ḡ ᵝṿȂ 

11 DISRC ↓  

0̔  

1̔ ᶏ  

10 Ḡ  Ḡ ᵝṿȂ 

9 WDSC Ҋ̆  

0̔  

1̔  
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8 SM  

0̔  

1̔ ᶏ  

7 Ḡ  Ḡ ᵝṿȂ 

6 WDEIE WDEҬ ᶏ  

0̔Ҭ  

1̔Ҭ ᶏ  

5 EOCIE EOCҬ ᶏ  

0̔Ҭ  

1̔Ҭ ᶏ  

4:0 WDCHSEL[4:0]  

00000: ADC 0 

00001: ADC 1 

00010: ADC 2 

00011: ADC  3 

00100: ADC  4 

00101: ADC  5 

00110: ADC  6 

00111: ADC  7 

01000: ADC  8 

01001: ADC  9 

01010: ADC  10 

01011: ADC  11 

01100: ADC  12 

01101: ADC  13 

01110: ADC  14 

01111: ADC 15 

10000: ADC 16 

10001: ADC 17 

10010: ADC 18 

ῒזṿḠ Ȃ 

̔ ADC0 ῀ 16̆ 17 18№≢ ⌠ ᴰ ̆

VREFINT VBAT ῀Ȃ ADC1 ῀ 16̆ 17 18ῤ

⌠ VSSAȂ ADC2 ῀ 16̆ 17 18ῤ ⌠ VSSAȂ 

14.7.3. └ 1 (ADC_CTL1) 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

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

 rw rw rw rw  rw rw rw rw 

 

ᵝ/ᵝ    

31 Ḡ  Ḡ ᵝṿȂ 

30 SWRCST ↓ ᴆ ꜚ  

ᵝ 1 ↓ Ȃ ᴆ ᵝ̆ ᴆ ̆ ̆ ┴ ᴆ

Ȃ 

29:28 ETMRC[1:0] ↓  

00̔ ↓  

01̔ ↓ ҉ ᶏ  

01̔ ↓ Ҋ ᶏ  

11̔ ↓ ᶏ  

27:24 ETSRC[3:0] ↓  

0000̔ 0 0  

0001̔ 0 1  

0010̔ 0 2  

0011̔ 1 1 

0100̔ 1 2  

0101̔ 1 3  

0110̔ 1TRGO 

0111̔ 2 0 

1000̔ 2 TRGO 

1001̔ 3 3 

1010̔ 4 0 

1011̔ 4 1 

1100̔ 4 2 

1101̔ 7 0 

1110̔ 7 TRGO 

1111̔ EXTI Ҭ 11 

23:12 Ḡ  Ḡ ᵝṿȂ 

11 DAL  

0̔ ᵞ ᵝ  

1̔ ᵝ  

10 EOCM  

0̔ ↓ ̆ EOC 1Ȃ Ҍ DMA=1̆↕ ₮

Ȃ 

1̔ ҩ ̆ EOC 1Ȃ ₮ ꜚᶏ Ȃ 
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9 DDM DMA  

ᵝ ԍ ADC Ҋ DMA Ȃ 

0̔DMA └ DMA └ ᴰ Ḥ ӊ Ȃ 

1̔ DMA=1̆ ҩ DMA └֟ ѿҩ DMA Ȃ 

8 DMA DMA ᶏ   

0̔DMA  

1̔DMA ᶏ  

7:4 Ḡ  Ḡ ᵝṿȂ 

3 RSTCLB ‰ ᵝ 

‰ ∆ ᵝ ץ ᴆ ᵝ ᴆ Ȃ 

0̔ ‰ ∆ . 

1̔ ‰ ∆  

2 CLB ADC ‰ 

0̔ ‰  

1̔ ‰  

1 CTN  

0̔  

1̔ᶏ  

0 ADCON ADCȂ ᵝ׆ 0 1 ADCȂҹԅ ̆ ᵝҹ 0 ̆

ᴪ ῀ Ȃ 

0̔ ADC̆ ῀  

1̔ᶏ ADC 

14.7.4. 0 (ADC_SAMPT0) 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

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

Ḡ  SPT18[2:0] SPT17[2:0] SPT16[2:0] SPT15[2:1] 

     rw rw rw rw 

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

SPT15[0] SPT14[2:0] SPT13[2:0] SPT12[2:0] SPT11[2:0] SPT10[2:0] 

rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿȂ 

26:24 SPT18[2:0] SPT10[2:0]  

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



                                      GD32A490Ύ 

277 
 

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

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

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

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

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

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

2:0 SPT10[2:0]  

000: ҹ 3ҩ  

001: ҹ 15ҩ  

010: ҹ 28ҩ  

011: ҹ 56ҩ  

100: ҹ 84ҩ  

101: ҹ 112ҩ  

110: ҹ 144ҩ  

111: ҹ 480ҩ   

14.7.5. 1 (ADC_SAMPT1) 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

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

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

 rw rw rw rw rw 

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

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

rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:30 Ḡ  Ḡ ᵝṿȂ 

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

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

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

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

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

14:12 SPT4[2:0] SPT0[2:0]  
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11:9 SPT3[2:0] SPT0[2:0]  

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

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

2:0 SPT0[2:0]  

000: ҹ 3ҩ  

001: ҹ 15ҩ  

010: ҹ 28ҩ  

011: ҹ 56ҩ  

100: ҹ 84ҩ  

101: ҹ 112ҩ  

110: ҹ 144ҩ  

111: ҹ 480ҩ  

14.7.6. ṿ  (ADC_WDHT) 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0FFF 

̂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  WDHT[11:0] 

 rw 

 

ᵝ/ᵝ    

31:12 Ḡ  Ḡ ᵝṿȂ 

11:0 WDHT[11:0] ᶷ ṿ 

֓ᵝ ӈԅ ᶷ ṿȂ 

14.7.7. ᵞ ṿ  (ADC_WDLT) 

Ẓ ̔0x28 

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  WDLT[11:0] 

 rw 
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ᵝ/ᵝ    

31:12 Ḡ  Ḡ ᵝṿȂ 

11:0 WDLT[11:0] ᵞᶷ ṿ 

֓ᵝ ӈԅ ᵞᶷ ṿȂ 

14.7.8. ↓ 0 (ADC_RSQ0) 

Ẓ ̔0x2C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

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

Ḡ  RL[3:0] RSQ15[4:1] 

 rw rw 

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

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

rw rw rw rw 

 

ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿȂ 

23:20 RL[3:0] ↓  

↓Ҭ ҹ RL[3:0]+1Ȃ 

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

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

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

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

14.7.9. ↓ 1 (ADC_RSQ1) 

Ẓ ̔0x30 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

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

Ḡ  RSQ11[4:0] RSQ10[4:0] RSQ9[4:1] 

 rw rw rw 

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

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

rw rw rw rw 

 

ᵝ/ᵝ    



                                      GD32A490Ύ 

280 
 

31:30 Ḡ  Ḡ ᵝṿȂ 

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

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

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

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

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

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

14.7.10. ↓ 2 (ADC_RSQ2) 

Ẓ ̔0x34 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

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

Ḡ  RSQ5[4:0] RSQ4[4:0] RSQ3[4:1] 

 rw rw rw 

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

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

rw rw rw rw 

 

ᵝ/ᵝ    

31:30 Ḡ  Ḡ ᵝṿȂ 

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

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

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

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

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

4:0 RSQ0[4:0] (0..18)Ώ῀ ֓ᵝ nҩ  

14.7.11.  (ADC_RDATA) 

Ẓ ̔0x4C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

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

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

RDATA[15:0] 

r 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 RDATA[15:0]  

֓ᵝ ԅ ̆ Ȃ 

14.7.12. └  (ADC_OVSAMPCTL) 

Ẓ ̔0x80 

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  TOVS OVSS[3:0] OVSR[2:0] Ḡ  OVSEN 

 rw rw rw  rw 

 

ᵝ/β    

31:10 Ḡ  Ḡ ᵝṿȂ 

9 TOVS  

ᵝ ᴆ ᵝ Ȃ 

0̔ ѿ  

1̔ ԍ ѿ ̆ ̂OVSR[2:0]̃

‗ Ȃ 

̔ ADCON=0 Ṝ ᾛ ᴆ ᵝ Ώ( Ḡ

)Ȃ 

8:5 OVSS[3:0] ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0000̔Ҍ ᵝ 

0001̔ 1ᵝ 

0010̔ 2ᵝ 

0011̔ 3ᵝ 

0100̔ 4ᵝ 

0101̔ 5ᵝ 

0110̔ 6ᵝ 

0111̔ 7ᵝ 

1000̔ 8ᵝ 

ῒᵩṿ Ḡ  
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̔ ADCON=0 Ṝ ᾛ ᴆ ᵝ Ώ( Ḡ

)Ȃ 

4:2 OVSR[2:0]  

֓ᵝ ӈԅ Ȃ 

000̔2x 

001̔4x 

010̔8x 

011̔16x 

100̔32x 

101̔64x 

110̔128x 

111̔256x 

̔ ADCON=0 Ṝ ᾛ ᴆ ᵝ Ώ̂ Ḡ

̃Ȃ 

1 Ḡ  Ḡ ᵝṿ. 

0 OVSEN ᶏ  

ᵝ ᴆ ᵝ Ȃ 

0̔  

1̔ ᶏ  

̔ ADCON=0 Ṝ ᾛ ᴆ ᵝ Ώ̂ Ḡ

̃Ȃ 

14.7.13.  (ADC_SSTAT) 

Ẓ ̔0x300 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

̆ ᶫԅ3ҩADC Ȃ ҩ ADC1 ADC2ҬҌ Ȃ 

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

Ḡ  ROVF2 STRC2 Ḡ  EOC2 WDE2 

          r r   r r 

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

Ḡ  ROVF1 STRC1 Ḡ  EOC1 WDE1 Ḡ  ROVF0 STRC0 Ḡ  EOC0 WDE0 

  r r   r r   r r   r r 

 

ᵝ/ᵝ    

31:22 Ḡ  Ḡ ᵝṿȂ 

21 ROVF2 ᵝ ADC2 ROVF Ἕ 

20 STRC2 ᵝ ADC2 STRC Ἕ 
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19:18 Ḡ  Ḡ ᵝṿȂ 

17 EOC2 ᵝ ADC2 EOC Ἕ 

16 WDE2 ᵝ ADC2 WDE Ἕ 

15:14 Ḡ  Ḡ ᵝṿȂ 

13 ROVF1 ᵝ ADC1 ROVF Ἕ 

12 STRC1 ᵝ ADC1 STRC Ἕ 

11:10 Ḡ  Ḡ ᵝṿȂ 

9 EOC1 ᵝ ADC1 EOC Ἕ 

8 WDE1 ᵝ ADC1 WDE Ἕ 

7:6 Ḡ  Ḡ ᵝṿȂ 

5 ROVF0 ᵝ ADC0 ROVF Ἕ 

4 STRC0 ᵝ ADC0 STRC Ἕ 

3:2 Ḡ  Ḡ ᵝṿȂ 

1 EOC0 ᵝ ADC0 EOC Ἕ 

0 WDE0 ᵝ ADC0 WDE Ἕ 

14.7.14. └  (ADC_SYNCCTL) 

Ẓ ̔0x304 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

ҩ ADC1 ADC2ҬҌ  

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 

SYNCDMA[1:0] SYNCDDM Ḡ  SYNCDLY[3:0] Ḡ  SYNCM[4:0] 

rw rw   rw   rw 

ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿȂ 

23 TSVREN ᶏ ADC0 16 ( ᴰ )  17 (ῤ )Ȃ  

0̔ADC0 16 17  

1̔ADC0 16 17ᶏ  

22 VBATEN ᶏ ADC0 18 ( 1/4) 

0̔ADC0 18  
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1̔ADC0 18ᶏ  

21:19 Ḡ  Ḡ ᵝṿ. 

18:16 ADCCK[2:0] ADC  

֓ᵝ ADC  

000̔PCLK2 2№  

001̔PCLK2 4№  

010̔PCLK2 6№  

011̔PCLK2 8№  

100̔HCLK 5№  

101̔HCLK 6№  

110̔HCLK 10№  

111̔HCLK 20№  

15:14 SYNCDMA[1:0] ADC DMA  

00̔ADC DMA : 

01̔ADC DMA 0 

10̔ADC DMA 1 

11̔Ḡ  

13 SYNCDDM ADC DMAᶏ  

ᵝ ADC DMA  

0̔ ⌠ DMA └ ᴰ Ḥ ̆DMA └  

1̔ SYNCDMAҌҹ 00 ̆ SYNCDMAᵝ ֟ DMA Ȃ 

12 Ḡ  Ḡ ᵝṿȂ 

11:8 SYNCDLY[3:0] ADC  

ADC Ҭ̆ ֓ᵝ ԍ ңҩ ӊ ҹ̂5+SYNCDLỸ

ADC Ȃ 

7:5 Ḡ  Ḡ ᵝṿȂ 

4:0 SYNCM[4:0] ADC  

ADC ᶏ ̆ ḱ ҹῒזṿ̆ ᾢ ֓ᵝ

ҹ 00000 

00000̔ADC Ȃ ADC ᵬȂ 

00110̔ADC0 ADC1 ᵬ ȂADC2 ᵬȂ 

00111̔ADC0 ADC1 ᵬ ȂADC2 ᵬȂ 

10110̔ ADC ᵬ Ȃ 

10111̔ ADC ᵬ Ȃ 

ῒזṿḠ Ȃ 

14.7.15.  (ADC_SYNCDATA) 

Ẓ ̔0x308 

ᵝṿ̔0x0000 0000 
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̂32ᵝ̃  

ҩ ADC1 ADC2ҬҌ Ȃ 

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

SYNCDATA1[15:0] 

r 

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

SYNCDATA0[15:0] 

r 

ᵝ/ᵝ  Fields  

31:16 SYNCDATA1[15:0] ADC Ҭ̆ 2 

15:0 SYNCDATA0[15:0] ADC Ҭ̆ 1 
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15. ̂DAC̃ 

 ׃ .15.1

/ ץ 12β ҹ ҉ ₮Ȃ ץ 8β

12β ̆ Ȃ ᶏ ԅ ̆DMA ԍ ῀ Ȃ 

₮ ̆ ≠ץ DAC ₮ ‖ ꜚ ⱬȂ 

ҩDAC ңҩ ץ ᵬȂ 

15.2. Һ  

DAC Һ Ҋ̔ 

Â 8β 12β № ̕ 

Â ̕ 

Â DMAⱳ ҍ ̕ 

Â ̕ 

Â Ԋᴆ ̕ 

Â ῤ ‖ ̕ 

Â ῀ VREFP̕  

Â ̂LSFR ҈ ̃̕  

Â DACx ̕ 

15-1. DAC ҹDAC ̆ 15-1. DAC ₮ԅ Ȃ 

15-1. DAC  

DAC └

SWTRx

EXTI_9

└

D
D

M
A

 E
N

x

D
T
E

N
x

D
M

A
 r
e
q
u
e
st

x

OUTx_DH
Wave

(optional) OUTx_DO

12-bit 12-bit

DAC_ENx

buff

DBOFFx

V
D

D
A

V
R

E
F
P

D
W

B
W

x
[3

:0
]

D
W

M
x[

1
:0

]

V
S

S
A

TIMERx_
TRGO

DAC

12-bit 12-bit

D
A

C
y_

O
U

T
x
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15-1. DAC 

  Ḥ  

VDDA  ῀̆  

VSSA  ῀̆  

VREFP DAC  ῀̆  

DACy_OUTx DAC ₮ ₮Ḥ  

Ҋ ↓₮ԅDAC ҍ ₮Ḥ Ȃ 

15-2. DACҍ ₮ 

 DAC0 

 0 1 

DAC ₮ I/O PA4 PA5 

DAC ₮ BUFFER

ⱳ  
  

ᴆ ⱳ   

EXTI Ḥ  EXTI_9 

TIMER Ḥ  

TIMER1_TRGO 

TIMER3_TRGO 

TIMER4_TRGO 

TIMER5_TRGO 

TIMER6_TRGO 

TIMER7_TRGO 

̔ ᶏ DAC ╠̆GPIÔ DAC ₮I/Õ ҹ Ȃ 

15.3. ⱳ  

15.3.1. DACᶏ  

DAC_CTL0 Ҭ DENxβ 1̆ ץ DAC ҉ ̆DAC ῃ ꜚ

tWAKEUP Ȃ 

15.3.2. DAC ₮ ‖ 

ҹԅ ᵞ ₮ ̆ ’Ҋ ꜚ ̆ ҩ DAC ῤ

ԅѿҩ ₮ ‖ Ȃ 

’Ҋ̆ ₮ ‖ ̆ ץ DAC_CTL0 DBOFFxβ

῏ ‖ Ȃ 

15.3.3. DAC  

ԍ 12ᵝ DACḠ ̂OUTx_DH̃̆ ץ DAC_OUTx_R12DHȁ

DAC_OUTx_L12DHDAC_OUTx_R8DHҬ ᴋ ѿҩ Ώ῀ Ȃ
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ⱴ ⌠DAC_OUTx_R8DH ̆ 8β ᵝ ̆4β ᵞ ᵝ └

ҹ4Ωb0000Ȃ 

15.3.4. DAC  

DAC ץ ᴆ Ḥ ҉ Ȃ ץ DAC_CTL0 Ҭ

DTENxβ ᶏ Ȃ ץ DAC_CTL0 ҬDTSELxᵝ ̆ 15-3. 

DAC Ȃ 

15-3. DAC  

DTSELx[2:0]   

3bô000 TIMER5_TRGO 

ᴆ  

3bô001 TIMER7_TRGO 

3bô010 TIMER6_TRGO 

3bô011 TIMER4_TRGO 

3bô100 TIMER1_TRGO 

3bô101 TIMER3_TRGO 

3bô110 EXTI_9 

3bô111 SWTR ᴆ  

TIMERx_TRGOḤ ̆ ᴆ DAC_SWT SWTRx

ᵝ Ȃ 

15.3.5. DAC  

ᶏ ԅ ̂ DAC_CTL0 DTENxβ̃̆ Ԋᴆ

̆DACḠ ̂OUTx_DH̃ᴪ ⌠DAC ₮ ̂DAC_OUTx_DÕȂ

ᶏ ’Ҋ̆DACḠ ̂OUTx_DH̃ᴪ ꜚ ⌠ DAC ₮

̂DAC_OUTx_DOȂ̃ 

DACḠ ̂OUTx_DH̃ⱴ ⌠ DAC_OUTx_DO ̆ tSETTLINGӊ ̆

₮ ̆tSETTLINGṿҍ ₮ ῏Ȃ 

15.3.6. DAC  

ң ץ ⱴ ⌠ DAC ₮ ̔LFSR ҈ Ȃ ץ

DAC_CTL0 DWMxβ Ȃ ṿ ץ DAC_CTL0

DAC ᵝ ̂DWBWx̃β Ȃ 

LFSR ̔ DAC └ Ҭ ѿҩ ᵝ ̂LFSR̃Ȃ Ҋ L̆FSR

ṿҍ OUTx_DHṿ ⱴ ̆ Ώ῀⌠ DAC ₮ ̂DAC_OUTx_DOȂ̃

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

>= 1

=1

10 119876543210

12

X
12

X
6

X
4

X
1

X
0

NOR

XOR

 

҈ ̔҈ ṿҍ OUTx_DHṿ ⱴ ̆ Ώ῀⌠ DAC ₮

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

15-3. DAC҈  

(2<<DWBWx)-1 

DACx_OUTy_DH 
value

 

15.3.7. DAC ₮  

DAC ҉ ₮ ‗ԍҊ ̔ 

VDAC_OUT=VREFP*OUTx_DO/4096                   (15-1) 

῀ ₮ ̆ ₮ ҹ0⌠VREFPȂ 

15.3.8. DMA  

ᶏ ’Ҋ̆ DAC_CTL0 DDMAENxᵝ ᶏ DMA Ȃ

ᴆ Ṝ̂Ҍ ᴆ ̃̆↕֟ ѿҩ DMA Ȃ 

╠ѿҩ ӊ╠ ԋҩ ⌠ ̆↕Ҍ ⌠ ̆ ғ

ԊᴆȂDAC_STAT0 Ҭ DDUDRxβ 1̆ DAC_CTL0 Ҭ DDUDRIEx

ᵝ 1̆ ↕ᴪ֟ Ҭ Ȃ 
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15.3.9. DAC  

DAC ңҩ ᵬ ̆ҹԅ Ҭ ≠ ̆DAC ңҩ

ץ ҹ Ȃ Ҭ̆DAC OUTx_DHOUTx_DOṿ Ȃ 

3ҩ ԍⱴ OUTx_DHṿ̆№≢ ̔DACC_R8DHȁDACC_R12DH

DACC_L12DH̆ ῒҬ ᴋ ѿҩ ꜚDAC ңҩ Ȃ 

ᶏ ԅ ̆DACңҩ DTENxβ 1̆ DTSEL0/1Ḡ

Ȃ 

ᶏ ԅDMAⱳ ̆DACᴋѿ DDMAENxᵝ 1 Ȃ 

ᵝ ץ ᶏ ’ ҹ Ҍ Ȃ 
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15.4. DAC  

DAC0 ̔0x4000 7400 

15.4.1. DACx└ ̂DAC_CTL0̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

DDUDR 

IE1 

DDMA 

EN1 

DWBW1[3:0] DWM1[1:0] DTSEL1[2:0] DTEN1 DBOFF1 DEN1 

 rw rw rw rw rw rw rw rw 

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

Ḡ  

DDUDR 

IE0 

DDMA 

EN0 

DWBW0[3:0] DWM0[1:0] DTSEL0[2:0]  DTEN0 DBOFF0 DEN0 

 rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:30 Ḡ  Ḡ ᵝṿ 

29 DDUDRIE1 DACx_OUT1 DMA Ҭ ᶏ  

0: DACx_OUT1 DMA Ҭ  

1: DACx_OUT1 DMA Ҭ ᶏ  

28 DDMAEN1 DACx_OUT1 DMAᶏ  

0̔DACx_OUT1 DMA  

1̔DACx_OUT1 DMA ᶏ  

27:24 DWBW1[3:0] DACx_OUT1 ᵝ  

֓ᵝ ԅ DACx_OUT1 Ḥ ᵝ ȂLFSR Ҋ̆ ֓ᵝ

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

1ȂῒҬ̆nҹ ᵝ Ȃ 

0000̔ Ḥ ᵝ ҹ 1 

0001̔ Ḥ ᵝ ҹ 2 

0010̔ Ḥ ᵝ ҹ 3 

0011̔ Ḥ ᵝ ҹ 4 

0100̔ Ḥ ᵝ ҹ 5 

0101̔ Ḥ ᵝ ҹ 6 

0110̔ Ḥ ᵝ ҹ 7 

0111̔ Ḥ ᵝ ҹ 8 

1000̔ Ḥ ᵝ ҹ 9 

1001̔ Ḥ ᵝ ҹ 10 

1010̔ Ḥ ᵝ ҹ 11 
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Ó1011̔ Ḥ ᵝ ҹ12 

23:22 DWM1[1:0] DACx_OUT1  

֓ᵝ ԅ DACx_OUT1 ᶏ ̂DTEN1=1̃ ’Ҋ̆

DACx_OUT1 Ȃ 

00̔  

01̔LFSR  

1x̔҈  

21:19 DTSEL1[2:0] DACx_OUT1  

֓ᵝֽ DTEN1=1 ԍ DAC Ԋᴆ ᶏ Ȃ 

000̔TIMER5 TRGO  

001̔TIMER7 TRGO 

010̔TIMER6 TRGO 

011̔TIMER4 TRGO  

100̔TIMER1 TRGO  

101̔TIMER3 TRGO 

110̔ Ҭ 9 

111̔ ᴆ  

18 DTEN1 DACx_OUT1 ᶏ  

0̔DACx_OUT1  

1̔DACx_OUT1 ᶏ  

17 DBOFF1 DACx_OUT1 ₮ ‖ ῏  

0̔DACx_OUT1 ₮ ‖ ץ̆ ᵞ ₮ ̆ ꜚ ⱬ 

1̔DACx_OUT1 ₮ ‖ ῏  

16 DEN1 DACx_OUT1ᶏ  

0̔DACx_OUT1  

1̔DACx_OUT1ᶏ  

15:14 Ḡ  Ḡ ᵝṿ 

13 DDUDRIE0 DACx_OUT0 DMA Ҭ ᶏ  

0: DACx_OUT0 DMA Ҭ  

1: DACx_OUT0 DMA Ҭ ᶏ  

12 DDMAEN0 DACx_OUT0 DMAᶏ  

0̔DACx_OUT0 DMA  

1̔DACx_OUT0 DMA ᶏ  

11:8 DWBW0[3:0] DACx_OUT0 ᵝ  

֓ᵝ ԅ DACx_OUT0 Ḥ ᵝ ȂLFSR Ҋ̆ ֓ᵝ

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

1ȂῒҬ̆nҹ ᵝ Ȃ 

0000̔ Ḥ ᵝ ҹ 1 

0001̔ Ḥ ᵝ ҹ 2 

0010̔ Ḥ ᵝ ҹ 3 
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0011̔ Ḥ ᵝ ҹ 4 

0100̔ Ḥ ᵝ ҹ 5 

0101̔ Ḥ ᵝ ҹ 6 

0110̔ Ḥ ᵝ ҹ 7 

0111̔ Ḥ ᵝ ҹ 8 

1000̔ Ḥ ᵝ ҹ 9 

1001̔ Ḥ ᵝ ҹ 10 

1010̔ Ḥ ᵝ ҹ 11 

Ó1011̔ Ḥ ᵝ ҹ12 

7:6 DWM0[1:0] DACx_OUT0  

֓ᵝ ԅ DACx_OUT0 ᶏ ̂DTEN0=1̃ ’Ҋ̆

DACx_OUT0 Ȃ 

00̔  

01̔LFSR  

1x̔҈  

5:3 DTSEL0[2:0] DACx_OUT0  

֓ᵝֽ DTEN0=1 ԍ DAC Ԋᴆ ᶏ Ȃ 

000̔TIMER5 TRGO  

001̔TIMER7 TRGO 

010̔TIMER6 TRGO 

011̔TIMER4 TRGO  

100̔TIMER1 TRGO  

101̔TIMER3 TRGO 

110̔ Ҭ 9 

111̔ ᴆ  

2 DTEN0 DACx_OUT0 ᶏ  

0̔DACx_OUT0  

1̔DACx_OUT0 ᶏ  

1 DBOFF0 DACx_OUT0 ₮ ‖ ῏  

0̔DACx_OUT0 ₮ ‖ ץ̆ ᵞ ₮ ̆ ꜚ ⱬ 

1̔DACx_OUT0 ₮ ‖ ῏  

0 DEN0 DACx_OUT0ᶏ  

0̔DACx_OUT0  

1̔DACx_OUT0ᶏ  

15.4.2. DACxᴆ ̂DAC_SWT̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

 

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

Ḡ  SWTR1 SWTR0 

 w w 

 

ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿ 

1 SWTR1 DACx_OUT1 ᴆ ̆ ᴆ Ȃ 

0̔ ᴆ  

1̔ ᴆ ᶏ  

0 SWTR0 DACx_OUT0 ᴆ ̆ ᴆ Ȃ 

0̔ ᴆ  

1̔ ᴆ ᶏ  

15.4.3. DACx_OUT0 12ᵝ Ḡ ̂DAC_OUT0_R12DH̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  OUT0_DH[11:0] 

 rw 

 

ᵝ/ᵝ    

31:12 Ḡ  Ḡ ᵝṿ 

11:0 OUT0_DH[11:0] DACx_OUT0 12ᵝ  

֓ᵝ ԅ DACx_OUT0 Ȃ 

15.4.4. DACx_OUT0 12ᵝ Ḡ ̂DAC_OUT0_L12DH̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

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

OUT0_DH[11:0] Ḡ  

rw  

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:4 OUT0_DH[11:0] DACx_OUT0 12ᵝ  

֓ᵝ ԅ DACx_OUT0 Ȃ 

3:0 Ḡ  Ḡ ᵝṿ 

15.4.5. DACx_OUT0 8ᵝ Ḡ ̂DAC_OUT0_R8DH̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  OUT0_DH[7:0] 

 rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿ 

7:0 OUT0_DH[7:0] DACx_OUT0 8ᵝ  

֓ᵝ ԅ DACx_OUT0 8ᵝ ᵝȂ 

15.4.6. DACx_OUT1 12ᵝ Ḡ ̂DAC_OUT1_R12DH̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  OUT1_DH[11:0] 

 rw 

 

ᵝ/ᵝ    
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31:12 Ḡ  Ḡ ᵝṿ 

11:0 OUT1_DH[11:0] DACx_OUT1 12ᵝ  

֓ᵝ ԅ DACx_OUT1 Ȃ 

15.4.7. DACx_OUT1 12ᵝ Ḡ ̂DAC_OUT1_L12DH̃ 

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 

OUT1_DH[11:0] Ḡ  

rw  

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:4 OUT1_DH[11:0] DACx_OUT1 12ᵝ  

֓ᵝ ԅ DACx_OUT1 Ȃ 

3:0 Ḡ  Ḡ ᵝṿ 

15.4.8. DACx_OUT1 8ᵝ Ḡ ̂DAC_OUT1_R8DH̃ 

Ẓ ̔0x1C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  OUT1_DH[7:0] 

 rw 

 

ᵝ/β    

31:8 Ḡ  Ḡ ᵝṿ 

7:0 OUT1_DH[7:0] DACx_OUT1 8ᵝ  

֓ᵝ ԅ DACx_OUT1 8ᵝ ᵝȂ 
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15.4.9. DACx 12β Ḡ ̂DACC_R12DH̃ 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  OUT1_DH[11:0] 

 rw 

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

Ḡ  OUT0_DH[11:0] 

 rw 

 

ᵝ/β    

31:28 Ḡ  Ḡ ᵝṿ 

27:16 OUT1_DH[11:0] DACx_OUT1 12ᵝ  

֓ᵝ ԅ DACx_OUT1 Ȃ 

15:12 Ḡ  Ḡ ᵝṿ 

11:0 OUT0_DH[11:0] DACx_OUT0 12ᵝ  

֓ᵝ ԅ DACx_OUT0 Ȃ 

15.4.10. DACx 12β Ḡ ̂DACC_L12DH̃ 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

OUT1_DH[11:0] Ḡ  

rw  

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

OUT0_DH[11:0] Ḡ  

rw  

 

ᵝ/β    

31:20 OUT1_DH[11:0] DACx_OUT1 12ᵝ  

֓ᵝ ԅ DACx_OUT1 Ȃ 

19:16 Ḡ  Ḡ ᵝṿ 

15:4 OUT0_DH[11:0] DACx_OUT0 12ᵝ  

֓ᵝ ԅ DACx_OUT0 Ȃ 
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3:0 Ḡ  Ḡ ᵝṿ 

15.4.11. DACx 8β Ḡ ̂DACC_R8DH̃ 

Ẓ ̔0x28 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

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

rw rw 

 

ᵝ/β    

31:16 Ḡ  Ḡ ᵝṿ 

15:8 OUT1_DH[7:0] DACx_OUT1 8ᵝ  

֓ᵝ ԅ DACx_OUT1 8ᵝ ᵝȂ 

7:0 OUT0_DH[7:0] DACx_OUT0 8ᵝ  

֓ᵝ ԅ DACx_OUT0 8ᵝ ᵝȂ 

15.4.12. DACx_OUT0 ₮ ̂DAC_OUT0_DÕ 

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 

Ḡ  OUT0_DO [11:0] 

 r 

 

ᵝ/β    

31:12 Ḡ  Ḡ ᵝṿ 

11:0 OUT0_DO [11:0] DACx_OUT0₮Ȃ 

֓ᵝҹ ̆ Ữ DACx_OUT0 Ȃ 
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15.4.13. DACx_OUT1 ₮ ̂DAC_OUT1_DÕ 

Ẓ ̔0x30 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  OUT1_DO [11:0] 

 r 

 

ᵝ/β    

31:12 Ḡ  Ḡ ᵝṿ 

11:0 OUT1_DO [11:0] DACx_OUT1₮Ȃ 

֓ᵝҹ ̆ Ữ DACx_OUT1 Ȃ 

15.4.14. DACx 0̂ DAC_STAT0̃ 

Ẓ ̔0x34 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  DDUDR1 Ḡ  

 rc_w1  

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

Ḡ  DDUDR0 Ḡ  

 rc_w1  

 

ᵝ/β    

31:30 Ḡ  Ḡ ᵝṿȂ 

29 DDUDR1 DACx_OUT1 DMA ᵝ̆ ᴆ ᵝ̆ ᴆΏ1 Ȃ 

0̔  

1̔ ̂DAC ֟ ԍDMAD ̃ 

28:14 Ḡ  Ḡ ᵝṿȂ 

13 DDUDR0 DACx_OUT0 DMA ᵝ̆ ᴆ ᵝ̆ ᴆΏ1 Ȃ 

0̔  

1̔ ̂DAC ֟ ԍDMAD ̃ 

12:0 Ḡ  Ḡ ᵝṿȂ 
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16. ̂WDGT̃ 

̂WDGT̃ ѿҩ ᴆ ̆ ᴆ Ȃ ҉

ңҩ ̆ ̂FWDGT̃ ̂WWDGT̃Ȃ

ᶏױ ̆ ᶫԅ ῃ ‰ └Ȃңҩ ‗

ᴆ Ȃ 

ῤ ṿ ⌠ Ṝ̆ᴪ ѿҩ ᵝ̂ ԍ

̆ᴪ֟ ѿҩҬ ̃Ȃ ᵬ Ṝ Ảץ

Ȃ 

16.1. ̂FWDGT̃ 

 ׃ .16.1.1

̂FWDGT̃ ̂IRC32K̃Ȃ ᶏҺ ̆FWDGTᶭ

Ḡ ᵬ ̆ ԍ ғ Ҍ Ȃ 

ῤ Ҋ ṿ ⌠0̆ ᴪ֟ ѿҩ ᵝȂᶏ

ΏḠ ⱳ ץ ᾧ ṿ Ȃ 

16.1.2. Һ  

Â 12ᵝ Ҋ ̕ 

Â ᶏ ̆ Ҋ ṿ ⌠0 ֟ ᵝ̕ 

Â ̆ Һ ̂ᶛ Ҋ̃ ׅ ᵬ̕ 

Â ᴆ └ᵝ̆ └ ҉ ꜚ ꜚ ̕ 

Â ץ Ҋ Ả ᵬȂ 

16.1.3. ⱳ  

ѿҩ 8 № ѿҩ 12ᵝ Ҋ ⁞ Ȃ 16-1. 

ⱳ Ȃ 
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16-1.  

 

IRC32K ᵝ  
№

/4/8é/256

 12ᵝ Ҋ ⁞

 

ⱴ
 

└  

ⱴ  

: PUD  

: PUD 

 

└ ̂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⌠ └ Ҭ ᴪῬ ꜚ ֓

ΏḠ Ȃ FWDGT_PSC FWDGT_RLD F̆WDGT_STAT ᵝ

1Ȃ 

DBGҬ └ 0̂DBG_CTL0̃ҬFWDGT_HOLDᵝ 0̆ ᶏCortex®-M4ῤ Ả

̂ Ҋ̃ ᶭ ᵬȂ FWDGT_HOLDᵝ 1̆

Cortex®-M4ῤ Ả ̂ Ҋ̃Ả ᵬȂ 

16-1. 32kHẑIRC32K̃  /  

№  PSC[2:0] ᵝ 
(ms) 

RLD[11:0]=0x000 

(ms) 

RLD[11:0]=0xFFF 

1 / 4 000 0.03125 511.90625 

1 / 8 001 0.03125 1023.7812 

1 / 16 010 0.03125 2047.53125 

1 / 32 011 0.03125 4095.03125 

1 / 64 100 0.03125 8190.03125 

1 / 128 101 0.03125 16380.03125 

1 / 256 110 or 111 0.03125 32760.03125 

‰IRC32K ᶏץ ⱴ Ȃ 

̔1. reloadᵬӊ ̆ ῀deepsleep / standby̆

ᴆ ̆ reloadפ deepsleep / standbyפҬ ῀̂3ҩ̃҉ץIRC32K
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Ȃ2.ң ӊ ῀7ҩ IRC32K҉ץ Ȃ  
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16.1.4. FWDGT  

FWDGT ̔0x4000 3000 

└ ̂FWDGT_CTL̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

CMD[15:0] 

w 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CMD[15:0] Ώ̆Ώ῀Ҍ ṿ ֟ Ҍ ⱳ   

0x5555̔῏ FWDGT_PSCFWDGT_RLDΏḠ  

0xCCCC̔ Ȃ ⁞⌠0 ֟ ᵝ 

0xAAAA̔  

№ ̂FWDGT_PSC̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  PSC[2:0] 

 rw 

 

ᵝ/ᵝ    

31:3 Ḡ  Ḡ ᵝṿȂ 

2:0 PSC[2:0] № ȂΏ ֓ᵝӊ╠ FWDGT_CTLΏ

0x5555ΏḠ Ȃ Ώ ҩ Ҭ F̆WDGT_STAT PUDβ

1̆ ṿ Ȃ 

000̔1 / 4 

001̔1 / 8  

010̔1 / 16 
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011̔1 / 32 

100̔1 / 64  

101̔1 / 128 

110̔1 / 256 

111̔1 / 256 

ᶏ Ҍ № ̆ № ṿӊ╠ ⌠PUDβ 0Ȃ

ԅ № Ҭ ṿ ̆ ף ӊ╠Ҍ PUDṿ ̂ ῀

╠ PUDṿ Ȃ̃ 

̂FWDGT_RLD̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0FFF 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  RLD [11:0] 

 rw 

 

ᵝ/ᵝ    

31:12 Ḡ  Ḡ ᵝṿȂ 

11:0 RLD[11:0] ṿ̆ FWDGT_CTL Ώ῀0xAAAA

Ṝ̆ ҩṿᴪ ⌠ ҬȂ 

֓ᵝ ΏḠ ⱳ Ȃ Ώ ֓ᵝӊ╠ FWDGT_CTL ҬΏ0x5555Ȃ Ώ

ҩ Ҭ̆FWDGT_STAT RUDᵝ ׆1̆ Ҭ

ᴋᵥṿ Ȃ 

ᶏ Ҍ ṿ̆ ⱴ ṿӊ╠ ⌠RUDᵝ 0Ȃ

ԅ ⱴ ṿ ̆ ף ӊ╠Ҍ RUDṿ ̂ ῀

╠ RUDṿ ̃Ȃ 

̂FWDGT_STAT̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  RUD PUD 

 r r 
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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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16.2. ̂WWDGT̃ 

 ׃ .16.2.1

̂WWDGT̃ ᴆ Ȃ

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

ṿ ⌠ ṿӊ╠̆ Ӟᴪ֟ ᵝȂ ᴆ

ῤ Ȃ ṿ ⌠0x40ᴪ֟ ѿҩ ╠ ̆

ᶏ Ҭ ᴪ֟ Ҭ Ȃ 

APB1 № Ȃ ԍ

Ȃ 

16.2.2. 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

Ȃ 

Â ץ Ҋ Ả ᵬȂ 

16.2.3. ⱳ  

ᶏ ̂ WWDGT_CTL WDGTENᵝ 1̃̆ ṿ ⌠0x3F

Ṝ֟ ᵝ̂CNT[6]ᵝ 0̃Ȃ ṿ ⌠ ṿӊ╠̆

Ӟᴪ֟ ᵝȂ 

16-2.  

 

 β

Write WWDGT_CTL 

CNT>WIN 

CNT[6]=0 

 

 

 β

PCLK1/4096 №

/1/2/4/8

 

 

7ᵝ ⁞  CNT  

 WIN  

WDGTEN
 

 

҉ ᵝӊ ῏ Ȃ ᴆ ץ WWDGT_CTL WDGTENΏ1

Ȃ ̆ ⁞ ̆ ṿ

ԍ0x3F̆Ӟ CNT[6]ᵝ 1ȂCNT[5:0]‗ ԅң ӊ Ȃ

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

ԍ0x3F Ṝ̆ Ҋ ץ ᾧ ᵝ̆ ↕ ῒז Ṝ ⱴ ᴪ ᵝȂ 

WWDGT_CFG EWIEᵝ 1 ᶏץ ╠ Ҭ ̂EWĨ̆ ṿ ⌠0x40

Ṝ Ҭ ֟ Ȃ ץ Ҭ Ⱶ ̂ISR̃ ҹ̂ᶛ Ḥ

̃̆ № ᴆ ץ ᴆ ᵝ Ṝ Ȃ ̆ ISRҬ ᴆ

ץ ᴆ Ȃ ’Ҋ̆ Ҍᴪ ᵝ

ᵖ ץ ԍῒז Ȃ  

WWDGT_STAT EWIFᵝΏ0 ץ EWIҬ Ȃ 

16-3.  

 

 CNT>WIN ̆Ώ WWDGT_CTL̆

ѿ ᵝ

  

  

CNT[6]=0  ֟ ᵝ  

0x7F 
Start 

CNT[6:0] 

0x3F 

WIN 

Write CNT 
Start 

 

Ὲ Ҋ̔ 

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

ῒҬ̔ 

tWWDGT̔  

tPCLK1̔APB1ץmsҹ ᵝ  

tWWDGT ṿ ṿ 16-2. 60MHz (fPCLK1) / ṿɼ 

16-2. 60MHz (fPCLK1) / ṿ 

№  PSC[1:0] 
 

CNT[6:0] =0x40 

 

CNT[6:0]=0x7F 

1 / 1 00 68.27 ɛs 4.37 ms 

1 / 2 01 136.54 ɛs 8.74 ms 

1 / 4 10 273.08 ɛs 17.48 ms 

1 / 8 11 546.16 ɛs 34.96 ms 

MCU Ҭ WWDGT_HOLDᵝ 0̆ ᶏCortex®-M4ῤ Ả ᵬ̂

Ҋ̃̆ Ӟ ץ ᵬȂ WWDGT_HOLDᵝ 1 ̆

ҊẢ Ȃ 
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16.2.4. WWDGT  

WWDGT ̔0x4000 2C00 

└ ̂WWDGT_CTL̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 007F 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  WDGTEN CNT[6:0] 

 rs rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7 WDGTEN ̆ ᴆ ᵝ Ṝ 0̆Ώ0 Ȃ  

0̔῏  

1̔  

6:0 CNT[6:0] ṿȂ ṿ0׆x40 ⌠0x3F ̆֟ ᵝȂ

ṿ ԍ ṿ Ṝ̆Ώ ֟ץ ᵝȂ 

̂WWDGT_CFG̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 007F 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  EWIE PSC[1:0] WIN[6:0] 

 rs rw rw 

 

ᵝ/ᵝ    

31:10 Ḡ  Ḡ ᵝṿȂ 

9 EWIE ╠ Ҭ ᶏ Ȃ ᵝ 1̆ ṿ ⌠0x40 Ҭ Ȃ ᵝ ᴆ ᵝ

0̆ RCU WWDGT ᴆ ᵝ 0ȂΏ0 ᴋᵥᵬ Ȃ 

8:7 PSC[1:0] № ̆ ‰ 

00̔PCLK1 / 4096 / 1 

01̔PCLK1 / 4096 / 2 
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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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17. ̂RTC̃ 

 ׃ .17.1

RTC ᶫԅѿҩ ̂ / / ̃ ̂ /№/ /֒ ̃ ⱳ Ȃ ֒ ԋ

└ ̆ BCDץ ȂRTC ץ פ ễȂRTC ץ ᵬ

Ҋ̆ ᴆ ȂRTC ᵞ ̆ ץ ⌠

Ȃ 

17.2. Һ  

Â ᴆ פ ễ 

Â ⱳ ̔ ᵞ ̂50Hz 60Hz̃  

Â ‰ⱳ ̔ ᵝ̂ 0.95ppm̃ ‰ 

Â ᵝⱳ ֒  

Â Ԋᴆ ⱳ  

Â ңҩ ᷅῀  

Â ңҩᵝ  

Â Ҭ  

-  0 1 

-   

-  ᷅῀  

-  ꜚ Ԋᴆ 

Â 20ҩ32ᵝ̂ ῍80 ̃ ᴍ ̆ ҊḠ Ȃ Ԋᴆ᷅῀

̆ ᴍ ᴪ ᵝ 
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17.3. ⱳ  

17.3.1.  

17-1. RTC  

‰

7ᵝ 

№

( 128)

15ᵝ

№

( 256)

RTC_SS
RTC_TIME

RTC_DATA

ᴍ

 RTC᷅῀

└

└

IRC32K

HXTAL/2~31

LXTAL(32.768KHz)

RTC_TAMPx
TPxF

RTC_TS TSF

RTC_REFIN

‰

ck_apre

(  256 Hz) ck_spre

( 1 Hz)

Alarm-0/1 

512Hz

1Hz

=

Alarm-0 Flag

RTC_CALIB

ALARM 0

₮
RTC 

=

ALARM 1

Alarm-1 Flag

RTC_WTRV

ꜚ ⱴWTCS

RTC/2,4,8,16

ck_spre

( 1 Hz)
RTC 

RTC_ALARM

WTF

 
RTC ᾝ ̔ 

Â Ԋᴆ/Ҭ  

Â ᷅῀Ԋᴆ/Ҭ  

Â 32ᵝ ᴍ  

Â RTC ₮ⱳ  

-  512Hẑ № ṿ̃̔ (RTC_OUT)PC13 

-  1Hẑ № ṿ̃̔ (RTC_OUT)PC13 

-  Ԋᴆ̂ ̃̔ (RTC_OUT)PC13 

-  ꜚ Ԋᴆ̂ ̃̔ (RTC_OUT)PC13 

Â RTC ῀ⱳ  

-  Ԋᴆ (RTC_TS)̔PC13PI8 

-  ᷅῀Ԋᴆ 0(RTC_TAMP0)̔PC13PI8 

-  ᷅῀Ԋᴆ 1(RTC_TAMP1)̔PI8 

-  ῀RTC_REFIN(5060Hz) 

PC13PI8ΐᵣ ῀/₮ ̂GPIOAFIÕȂ 
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17.3.2. №  

RTC ᾝ ҈ҩ ̔LXTALȁIRC32K HXTAL 2-31̂ RCU_CFG

̃№ Ȃ 

RTC ᾝ̆ ңҩ № ⱳ ῒזⱳ Ȃѿҩ№ 7ᵝ № ̆

ѿҩ 15ᵝ № Ȃ № Һ ᵞⱳ Ȃ ңҩ№ ᶏ ̆

№ ṿ Ȃ 

ңҩ № Ὲ Ҋ̔ 

                       Ὢck_apre
rtcclk

FACTOR_A + 1
                         (17-1) 

               Ὢck_spre
ck_apre

FACTOR_S + 1

rtcclk

(FACTOR_A + 1)*(FACTOR_S + 1)
             (17-2) 

ck_apreԍҹRTC_SS֒ ⁞ ᶫ ̆ ṿҹԋ └̆ ⌠ Ҋ

ѿ ̆ ⁞⌠0 ̆ ꜚⱴ FACTOR_SṿȂck_spreԍҹ

ᶫ ̆ ҩ ⱴѿ Ȃ 

17.3.3.  

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_SS̆RTC_TIMĔRTC_DATE) APB

̂fAPB̃ RTC ̂fRTCCLK̃ ҂ṐȂ 

ᵝ ᵝ Ȃ 

17.3.4. ᵝ  

RTC ⱳ ⅞№ҹ ҩᵝ ғ ѿҩᵝ ѿҩ ᵝȂ 

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

1̃ ғ ᵝ ṿҍ ṿ ̆ALRMxF̂x=0̆1̃ ᵝ ᴪ ᵝȂ 

̔ ̂RTC_ALRMxTD MSKS=0̃̆ҹ Ḡ R̆TC_PSC

№ ̂FACTOR_S̃ ԍ ԍ 3Ȃ 

ѿҩᵝ ̆ ҩᵝ ҹ ҉ Ȃ ᵝ ̆ ALRMxEN

ᵝ ᵝ 3ҩ RTC ̆ALRMxFᵝ ᵝȂ 
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17.3.5. ꜚ  

RTCΐ ѿҩ16ᵝ ꜚ ⁞ ֟ Ȃ 

ⱳ WTEN 1 ᶏ ̆ ғ ץ ᵬ Ȃ 

ꜚ ⁞ ң └̔ 

1) RTC 2/4/8/16№ ̔ 

RTC ҹ LXTAL̂32.768 KHz̃̆ ↕ Ҭ 122us32sӊ ̆№

ᵞ 61usȂ 

2) ῤ ck_spre̔ 

ck_spre ҹ1Hz̆↕ Ҭ 1s⌠36hӊ ̆№ ᵞ 1sȂ 

-  WTCS[2̔1] = 0b10̆ Ҭ 1s⌠18h 

-  WTCS[2̔1] = 0b11̆ Ҭ 18h⌠36h 

ⱳ ᶏ ̆ ꜚ ⁞Ȃ ⌠0 ̆WTF ᵝ 1̆ ꜚ

RTC_WUT ṿȂ WTF 1 ̆ ᴆ Ȃ WTIE ᵝ̆ ⌠0 ̆ᴪ

֟ Ҭ ׆̆ ᶏ ₮ Ȃ ᵝ ⱳ ȂWTF ׆ץ

RTC_ALARM ₮⌠PC13Ȃ 

17.3.6. RTC∆  

RTC ΏḠ  

’Ҋ̆PMU_CTL BKPWENᵝ 0Ȃ ΏRTCץ ╠ ᴆ ╠

BKPWENᵝȂ 

҉ ᵝ ̆ RTC ΏḠ ȂΏ῀ ֓ ѿ ֓Ḡ Ȃ 

Ҋ ̆ ץ ֓Ḡ ̔ 

1. Ώó0xCAô⌠RTC_WPK  

2. Ώó0x53ô⌠RTC_WPK  

Ώѿҩ ṿ⌠RTC_WPKᴪᶏΏḠ Ῥ ȂΏḠ Ҍ ᵝ Ȃ ΏḠ

Ҋ̔ 

RTC_TIME R̆TC_DATE R̆TC_CTL R̆TC_STAT R̆TC_PSC R̆TC_WUT R̆TC_COSC̆

RTC_ALRM0TD̆RTC_ALRM1TD̆RTC_SHIFTCTL̆RTC_HRFC̆RTC_ALRM0SS̆

RTC_ALRM1SS 

∆  

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 
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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=0̆1̃ ᵝ̆  

2. Alarm ̂RTC_ALRMxTD/RTC_ALRMxSS̃ 

3. RTC_CTLALRMxENᵝ̆ᶏ ⱳ  

17.3.7.  

BPSHAD=0 ̆  

BPSHAD=0 ׆̆ ṿȂ ԍ └ ̆ ѿҩ

̔APB1 ԍ ԍRTC 7ṐȂ ᴋᵥ ’ҊAPB1

Ҍ ᵞԍRTC Ȃ 

APB1 Ҍ ԍ ᵞԍ7ṐRTC ̆ Ҋץ ̔ 

1. ң  

2. ң ṿ ̆ Ӈ ҩṿ  

3. ң ṿҌ ̆ Ῥ ѿ  

4. ҈ ṿ ץ ҹ  

RSYNF 2ҩRTC ᵝѿ Ȃ ̆ ᴪ ҹ

Ȃ 

ҹԅ Ḡ 3ҩṿ̂RTC_SS̆RTC_TIMĔRTC_DATẼҹ ѿ ̆ ᴆ҉ ԅ Ҋѿ

└̔ 

1. RTC_SSRTC_TIMERTC_DATE  

2. RTC_TIMERTC_DATE  

3. RTC_DATERTC_TIMERTC_DATE  

ѿҩ ῤ̂ ԍ2ҩRTCCLK̃ ̆ ᾢ RSYNFᵝ ῒ
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ᵝ Ῥ Ȃ 

Ҋ ₃ ’̆ ᴆ RSYNF ᵝ ̂RTC_SS̆RTC_TIMĔ

RTC_DATẼ̔ 

1. ᵝӊ  

2. ∆ ӊ  

3. ѿ ᵝ ᵬӊ  

≢ 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 

17.3.8. 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_CTL̃ 

-  RTC № ̂RTC_PSC̃ 

-  RTC ̂RTC_WUT̃ 

-  RTC ‰ ̂RTC_COSC̃ 

-  RTC ễ ̂RTC_HRFC̃ 

-  RTC ᵝ └ ̂RTC_SHIFTCTL̃ 

-  RTC ̂RTC_SSTS/RTC_TTS/RTC_DTS̃ 

-  RTC᷅ ῀ ̂RTC_TAMP̃ 

-  RTC ᴍ ̂RTC_BKPx̃ 

-  RTC ̂RTC_ALRMxSS/RTC_ALRMxTD̃ 

ᵝ ῀ Ṝ R̆TC ᾝ ᴪ Ȃᵖ ᴍ ᵝ R̆TC

ᴪẢ ғ ᴪ ᵝȂ 
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17.3.9. RTC ᵝⱳ  

ѿҩ ғRTC 1hz ̂ck_sprẽ ѿҩ֒

Ẓ ̆RTC ᾝ ᶫѿҩ ᵬ ᵝ ⱳ ҩẒ Ȃ 

ԋץ └ ֒ ṿ̆RTC ṿ ⁞ Ȃ ⱴRTC_SHIFTCTL

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

ṿ⌠ № SSC[15 0̔] ғ ᵝA1Sᵝ̆ №≢ ╠Ҋѿ ⌠

Ȃ 

RTC_SS ṿ ‗ԍRTC_PSC FACTOR_S ṿȂFACTOR_S ̆

Ӟ Ȃ 

ҹ1Hz ̂ck_sprẽ FACTOR_A FACTOR_S῍ ֟ ̆ FACTOR_Sṿ

ᵞ FACTOR_Aṿ̆ ᵞ FACTOR_A ⱳ Ȃ 

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

ᵝҹ 0ȂΏ RTC_SHIFTCTL ӊ ̆RTC_STAT SOPF ᵝ ᴪῬ ᵝȂ

ᵝ ᵬ ̆SOPFᵝ ᴆ 0Ȃ ᵝҌ SOPFᵝȂ REFEN=0 ̆

ᵝ ᵬ ᵬȂ REFEN=1̆ ᴆ Ώ῀ RTC_SHIFTCTLȂ 

17.3.10. RTC  

RTC ѿ RTC Ȃҹԅᶏ ⱳ ̆ ѿҩ ԍ

LXTAL ̂50Hz 60Hz̃Ȃ 

ᶏ ⱳ ӊ ̂REFEN=1̃̆ ѿҩ ̂1Hz̃ ҍ RTC_REFIN

Ȃ ’Ҋ̆ ңҩ Ȃᵖ ңҩ ԍLXTAL

‰ Ṝ̆RTC ⱳ ᴪẒ 1Hz ѿ ᵝ̆ᶏ Ҋ

ѿҩ1Hz 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

̃̆ Ӟ LXTAL ꜚ Ȃ ҩ ̆ ⱳ

ᴪᾢ 7ҩck_apre ̆ 3ҩck_apre

ck_sprê1Hz̃ Ȃ 

̔ᶏ ⱳ ӊ╠̂REFEN=1̃̆ ᴆ FACTOR_A ҹ 0x7F̆

FACTOR_Sҹ 0xFFȂ 

Ҋ ‰ ̆ ⱳ Ҍ Ȃ 



                                      GD32A490Ύ 

318 
 

17.3.11. 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_AFACTOR_Sҹ ṿȂRTC ҹLXTAL̆ ҹ32.768 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 -5.27s̆ ‰ ҹ+5.45⌠-2.72№ Ȃ 

17.3.12. 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 

ễ ̂RTC_HRFC̃ ԅ ‰ ῤ RTC C̆MSK[8̔

0]ᵝ 0⌠511ҩRTC ̆ RTC ᵞ487.1PPMȂ 

ҹԅ RTC ץ FREQIᵝȂ FREQIᵝ ᵝ̆ ᴪ 512ҩ RTC

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

Ȃ 

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

0.954ppm№ ’Ҋ̆ ҹ487.1-׆ppm⌠+488.5ppmȂ 

‰ⱳ ̆ ҊῈ ₮ ‰ ̔ 

                   ὪcalὪrtcclk  ρ                (17-3) 

̔N=20/19/18̂32/16/8 ̃ ‰ Ȃ 

FACTOR_A < 3 ‰̔ 

№ ṿ̂FACTOR_Ã 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⁞ 2̂8189̃ 

FACTOR_A = 1̔FACTOR_S⁞ 4̂16379̃ 

FACTOR_A = 0̔FACTOR_S⁞ 8̂32759̃ 

FACTOR_A ԍ3̆CMSKҹ0x100̆ ‰ Ὲ Ҋ̔ 

                         ὪcalὪrtcclk  ρ                    (17-4) 

̔N=20/19/18̂32/16/8 ̃ ‰ 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 

ᶏ ̆CMSK[1̔0] ᴆ 0Ȃ 

‰ 8 1Hz ‰ ₮ ‰ Ḡ ҩ 1.907ppm̂ 8

ῤ0.5ҩRTCCLK̃ӊῤȂ 

Ҭ ‰ 

INITFᵝ 0̆ Ҋ ̆ ᴆ ץ RTC_HRFC̔ 
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1) SCPFβ 0 

2) Ώѿҩ ṿ⌠RTC_HRFC  

3) 3ҩ ck_apre ӊ ̆ ‰  

17.3.13. 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 

17.3.14. ᷅῀  

RTC_TAMPx ᵬҹ᷅῀Ԋᴆץ ⱳ ῀ ̆ ң ᶫ ̔

ⱳ Ȃ 

RTCᴍ ̂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 Ȃᴋᵥ᷅῀Ԋᴆ ᴪ

ᴍ ̂RTC_BKPx̃ ᵝȂ 

᷅῀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
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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 

̔PC13҉ ᷅῀ ⱳ ᶏ VDD ῏ Ӟᶭ ץ Ȃ 

᷅῀Ԋᴆ ҹ ⱳ  

FLTᵝ 0x0 ̆᷅ ῀ F̆LTᵝ‗

̂2̆4 8̃Ȃ 

DISPU 0̂ ṿ̃̆ῤ ҉ ᴪ ѿ ╠ ᾟ ᷅῀ ̆

᷅῀Ԋᴆ ῀ ҉ ᾛ Ȃ ᾟ ץ PRCHᵝ Ȃ

̆ ᾟ Ȃ 

Ҋ ӊ Ȃ ̂FREQ̃̆ ᴆ

ⱳ ӊ ѿҩ Ȃ 

17.3.15. ‰ ₮ 

COENᵝ ҹ1̆PC13 ᴪ ₮ ‰ Ȃ 

COSᵝ ҹ0̂ ṿ̃ ғ № ̂FACTOR_Ã ҹ0x7F ̆RTC_CALIB

fRTCCLK/64Ȃ RTCCLK ҹ32.768KHz̆RTC_CALIB ₮ҹ512HzȂ

ҹҊ ꜚ̆ ᶏ RTC_CALIB ₮ ҉ Ȃ 

COSᵝ ҹ1 ̆RTC_CALIB Ὲ ҹ̔ 

                   frtc_calib=
frtcclk

FACTOR_A+1Ĭ(FACTOR_S+1)
                   (17-5) 

RTCCLKҹ32.768KHz̆ № ṿ̆ ӇRTC_CALIB ₮ 1HzȂ 

17.3.16. ₮ 

OS └ᵝ ҹ0x01 ̆RTC_ALARM ₮ⱳ Ȃ ҩⱳ ₮

RTC_STAT ALRMxF WTFᵝ ṿȂ 

RTC_CTL Ҭ OPOLᵝ ץ ALRMxFᵝ WTFᵝ ₮ Ṝ ̆

RTC_ALARM ₮ ҍ ᵝṿ Ȃ 

17.3.17. RTC  

17-1.  

 Ҋ ᵬ ₮  

  RTCҬ  
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LXTAL

IRC32Kץ ᵬ 
RTC /᷅῀Ԋᴆ/ Ԋᴆ/ Ԋᴆ 

 
LXTAL

IRC32Kץ ᵬ 
RTC /᷅῀Ԋᴆ/ Ԋᴆ/ Ԋᴆ 

17.3.18. RTCҬ  

RTCҬ ⌠ EXTI └ Ȃ 

ᶏ RTC /᷅῀Ԋᴆ/ / ꜚ Ҭ ̆ Ҋ ᵬ̔ 

1) ᶏ EXTIҬ ⌠ RTC /᷅῀Ԋᴆ/ /ꜚ Ҭ ̆

ҹ҉ ̕ 

2) ᶏ RTC /᷅῀Ԋᴆ/ /ꜚ Ҭ ̕ 

3) ᶏ RTC /᷅῀Ԋᴆ/ /ꜚ ⱳ Ȃ 

17-2. Ҭ └ 

Ҭ  Ԋᴆ  └ᵝ ₮  ₮  ₮  

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

1 ALRM1F ALRM1IE Y Y(*) Y(*) 

 WTF WTIE Y Y(*) Y(*) 

 TSF TSIE Y Y(*) Y(*) 

᷅῀0 TP0F TPIE Y Y(*) Y(*) 

᷅῀1 TP1F TPIE Y Y(*) Y(*) 

: (*)RTC LXTAL IRC32K Ȃ 
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17.4. RTC  

RTC ̔0x4000 2800 

17.4.1. ̂RTC_TIMẼ 

Ẓ ̔0x00 

ᵝṿ̔ BPSHAD = 0̆0x0000 0000 

BPSHAD = 1̆  

ΏḠ ֽ̆ ∆ ץ Ώ ᵬ 

(32β)  

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

Ḡ  PM HRT[1:0] HRU[3:0] 

 rw rw rw 

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

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

 rw rw  rw rw 

 

ᵝ/β    

31:23 Ḡ  Ḡ ᵝṿ 

22 PM AM/PM  

0̔ AM 24 └ 

1̔ PM 

21:20 HRT[1:0] ᵝṿ̆ץBCD Ữ 

19:16 HRU[3:0] ҩᵝṿ̆ץBCD Ữ 

15: Ḡ  Ḡ ᵝṿ 

14:12 MNT[2:0] № ᵝṿ̆ץBCD Ữ 

11:8 MNU[3:0] № ҩᵝṿ̆ץBCD Ữ 

7 Ḡ  Ḡ ᵝṿ 

6:4 SCT[2:0] ᵝṿ̆ץBCD Ữ 

3:0 SCU[3:0] ҩᵝṿ̆ץBCD Ữ 

17.4.2. ̂RTC_DATẼ 

Ẓ ̔0x04 

ᵝṿ̔ BPSHAD = 0̆0x0000 2101 

BPSHAD = 1̆  

ΏḠ ֽ̆ ∆ ץ Ώ ᵬ 

(32ᵝ)  
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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 ᵝṿ̆ץBCD Ữ 

19:16 YRU[3:0] ᴍҩᵝṿ̆ץBCD Ữ 

15:13 DOW[2:0]  

0x0̔Ḡ  

0x1̔ ѿ 

é 

0x7̔  

12 MONT ᴍ ᵝṿ̆ץBCD Ữ 

11:8 MONU[3:0] ᴍҩᵝṿ̆ץBCD Ữ 

7:6 Ḡ  Ḡ ᵝṿ 

5:4 DAYT[1:0] ᵝṿ̆ץBCD Ữ 

3:0 DAYU[3:0] ҩᵝṿ̆ץBCD Ữ 

17.4.3. └ ̂RTC_CTL̃ 

Ẓ ̔0x08 

ᵝ̔  

ᴍ ᵝṿ̔0x0000 0000 

ΏḠ  

(32ᵝ)  

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

Ḡ  COEN OS[1:0] OPOL COS DSM S1H A1H 

        rw rw rw rw rw w w 

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

TSIE 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    

31:24 Ḡ  Ḡ ᵝṿ 

23 COEN ‰ ₮ᶏ  
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0̔ ῏ ‰ ₮ 

1̔ ᶏ ‰ ₮ 

22:21 OS[1:0] ₮  

ᵝ ₮ Ȃ 

0x0̔ RTC_ALARM₮ 

0x1̔ 0 ₮ 

0x2̔ 1 ₮ 

0x3̔ ₮ 

20 OPOL ₮  

ᵝ RTC_ALARM₮ 

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 ⱴ1 ( ) 

╠ 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  

13 ALRM1IE RTC 1Ҭ ᶏ  

0̔ Ҭ  

1̔ Ҭ  

12 ALRM0IE RTC 0Ҭ ᶏ  

0̔ Ҭ  

1̔ Ҭ  

11 TSEN ⱳ ᶏ  
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0̔ ⱳ  

1̔ ⱳ  

10 WTEN ꜚ ⱳ ᶏ  

0̔ ꜚ  

1̔ ꜚ  

9 ALRM1EN 1ⱳ ᶏ  

0̔ ⱳ  

1̔ ⱳ  

8 ALRM0EN 0ⱳ ᶏ  

0̔ ⱳ  

1̔ ⱳ  

7 CCEN ‰ᶏ  

0̔ ‰ 

1̔ ‰ 

̔ ᶏ ӊ╠FACTOR_A ԍ ԍ 6̆ ֽ ∆ Ώ῀ 

6 CS  

0̔ 24 └ 

1̔ 12 └ 

ֽ̔ ∆ Ώ῀ 

5 BPSHAD  

0̔ ṿ  

1̔ ṿ  

̔ APB1 ԍRTCCLK 7Ṑ̆ ᵝ ҹ1 

4 REFEN ⱳ ᶏ  

0̔ ⱳ  

1̔ ⱳ  

ֽ̔ ∆ Ώ῀ ғFACTOR_Sҹ0x00FF 

3 TSEG Ԋᴆ  

0̔ ҉ Ԋᴆ  

1̔ Ҋ Ԋᴆ  

2:0 WTCS[2:0] ꜚ  

0x0̔RTC 16№  

0x1̔RTC 8№  

0x2̔RTC 4№  

0x3̔RTC 2№  

0x4̆0x5̔ck_spre(1Hz) 

0x6̆0x7̔ck_spre (1Hz) ғ ṿ ⱴ216 
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17.4.4. ̂RTC_STAT̃ 

Ẓ ̔0x0C 

ᵝֽ̔INITM̆INITF RSYNFᵝ 0̆ῒזᵝ Ȃ 

ᴍ ᵝṿ̔0x0000 0007 

ΏḠ ̆ RTC_STAT[14̔8]  

(32ᵝ)  

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

Ḡ  SCPF 

 r 

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

Ḡ  TP1F TP0F TSOVRF TSF WTF ALRM1F ALRM0F INITM INITF RSYNF YCM SOPF WTWF ALRM1W

F 

ALRM0W

F  rc_w0 rc_w0 rc_w0 rc_w0 rc_w0 rc_w0 rc_w0 rw r rc_w0 r r r r r 

 

ᵝ/β    

31:17 Ḡ  Ḡ ᵝṿ 

16 SCPF ‰  

῀∆ RTC_HRFC ᴆΏ ᵬ̆ ᵝ ᴆ 1Ȃ

‰ ̆ ᵝ ᴆ 0Ȃ 

15 Ḡ  Ḡ ᵝṿ 

14 TP1F RTC_TAMP1Ԋᴆ  

tamper1῀ ⌠᷅῀Ԋᴆ ̆ ᵝ ᴆ 1Ȃ ץ ᵝ ᴆΏ0

Ȃ 

13 TP0F RTC_TAMP0Ԋᴆ  

 tamper0῀ ⌠᷅῀Ԋᴆ ̆ ᵝ ᴆ 1Ȃ ץ ᵝ ᴆΏ

0 Ȃ 

12 TSOVRF Ԋᴆ ₮  

TSFβ ᵝ̆ Ῥ ⌠ Ԋᴆ ̆ ᵝᴪ ᴆ 1Ȃ 

ץ ᵝ ᴆΏ0 Ȃ 

11 TSF Ԋᴆ  

⌠ѿҩ Ԋᴆ ̆ ᵝᴪ ᴆ 1Ȃ ץ ᵝ ᴆΏ 0

Ȃ 

10 WTF  

⁞⌠0 ̆ ᵝᴪ ᴆ 1Ȃ ץ ᵝ ᴆΏ0 Ȃ

WTFβ Ῥ 1ӊ╠ 1.5ҩRTC ╠ ᴆ ᵝȂ 

9 ALRM1F Alarm1  

/ ҍ 1 / Ṝ̆ ᵝᴪ ᴆ 1Ȃ

ץ ᵝ ᴆΏ0 Ȃ 

8 ALRM0F Alarm0  

/ ҍ 0 / Ṝ̆ ᵝᴪ ᴆ 1Ȃ
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ץ ᵝ ᴆΏ0 Ȃ 

7 INITM ῀∆  

0̔  

1̔ ῀∆ / № ̆ Ả  

6 INITF ∆  

ᵝ ᴆ 1̆ ∆ ץ № Ȃ 

0̔ № ṿҌ  

1̔ № ṿ ץ  

5 RSYNF  

2ҩRTCCLKᴪ ᴆ 1ѿ ̆ ᴪ └ ╠ / ⌠

Ȃ∆ (INITM)̆ ᵝ ᵬ (SOPF)

(BPSHAD = 1)ᴪ ᵝȂ ᵝӞ ץ ᴆΏ0 Ȃ 

0̔  

1̔  

4 YCM ᴍ  

ᴍṿҌҹ0 ᴆ 1 

0̔ ∆  

1̔ ∆  

3 SOPF ᵝⱳ ᵬ  

0̔ ᵝ ᵬ  

1̔ ᵝ ᵬ  

2 WTWF Ώ  

0̔ Ҍᾛ  

1̔ ᾛ  

1 ALRM1WF Alarm1 Ώ  

ᴆ ᵝ ȂALRM1EN=0̆ alarm Ώ 

0̔ Ҍᾛ ḱ Alarm  

1̔ ᾛ ḱ Alarm  

0 ALRM0WF Alarm0 Ώ  

ᴆ ᵝ ȂALRM0EN=0̆ alarm Ώ 

0̔ Ҍᾛ ḱ Alarm  

1̔ ᾛ ḱ Alarm  

17.4.5. № ̂RTC_PSC̃ 

Ẓ ̔0x10 

ᵝ̔  

ᴍ ᵝṿ̔0x007F 00FF 

ΏḠ ֽ̆ ∆ ץ Ώ ᵬ 

(32ᵝ)  
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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+1̃ 

15 Ḡ  Ḡ ᵝṿ 

14:0 FACTOR_S[14:0] №  

ck_spre = ck_apre /̂ FACTOR_S+1̃ 

17.4.6. ̂RTC_WUT̃ 

Ẓ ̔0x14 

ᵝ̔  

ᴍ ᵝṿ̔0x0000 FFFF 

ΏḠ  

(32ᵝ)  

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

Ḡ  

                

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

WTRV[15:0] 

rw 

 

ᵝ/β    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 WTRV[15:0] ꜚ ṿ 

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

ck_wutWTCS[2̔0]β . 

̔ WTCS[2̔0]=0b 011WTRV=0x0000Ȃ 

ֽ WTWF=1 Ώ ᵬ 

17.4.7. ‰ ̂RTC_COSC̃ 

Ẓ ̔0x18 

ᵝ̔  

ᴍ ᵝṿ̔0x0000 0000 
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ΏḠ ֽ̆ ∆ ץ Ώ ᵬ 

(32ᵝ)  

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

Ḡ  

                

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 

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) 

17.4.8. 0 ̂RTC_ALRM0TD̃ 

Ẓ ̔0x1C 

ᵝ̔  

ᴍ ᵝṿ̔0x0000 0000 

ΏḠ ֽ̆ ∆ ץ Ώ ᵬ 

(32ᵝ)  

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

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

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 
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ᵝ/β    

31 MSKD ᵝ ᵝ 

0̔ Ҍ /ᵝ  

1̔ /ᵝ  

30 DOWS  

0̔ DAYU[3̔0] ף ҩᵝṿ 

1̔ DAYU[3̔0] ף ₃̆ DAYT[1̔0] ӈ 

29:28 DAYT[1:0] ᵝṿ̆ץBCD Ữ 

27:24 DAYU[3:0] ҩᵝṿ  BCD Ữץ̆

23 MSKH ᵝ ᵝ 

0̔ Ҍ ᵝ  

1̔ ᵝ  

22 PM AM/PM  

0̔ AM 24 └ 

1̔ PM 

21:20 HRT[1:0] ᵝṿ̆ץBCD Ữ 

19:16 HRU[3:0] ҩᵝṿ̆ץBCD Ữ 

15 MSKM № ᵝ ᵝ 

0̔ Ҍ № ᵝ  

1̔ № ᵝ  

14:12 MNT[2:0] № ᵝṿ̆ץBCD Ữ 

11:8 MNU[3:0] № ҩᵝṿ̆ץBCD Ữ 

7 MSKS ᵝ ᵝ 

0̔ Ҍ ᵝ  

1̔ ᵝ  

6:4 SCT[2:0] ᵝṿ̆ץBCD Ữ 

3:0 SCU[3:0] ҩᵝṿ̆ץBCD Ữ 

17.4.9. 1 ̂RTC_ALRM1TD̃ 

Ẓ ̔0x20 

ᵝ̔  

ᴍ ᵝṿ̔0x0000 0000 

ΏḠ ֽ̆ ∆ ץ Ώ ᵬ 

(32ᵝ)  

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

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

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

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

rw rw rw rw rw rw 

 

ᵝ/β    

31 MSKD ᵝ ᵝ 

0̔ Ҍ /ᵝ  

1̔ /ᵝ  

30 DOWS  

0̔ DAYU[3̔0] ף ҩᵝṿ 

1̔ DAYU[3̔0] ף ₃̆ DAYT[1̔0] ӈ 

29:28 DAYT[1:0] ᵝṿ̆ץBCD Ữ 

27:24 DAYU[3:0] ҩᵝṿ  BCD Ữץ̆

23 MSKH ᵝ ᵝ 

0̔ Ҍ ᵝ  

1̔ ᵝ  

22 PM AM/PM  

0̔ AM 24 └ 

1̔ PM 

21:20 HRT[1:0] ᵝṿ̆ץBCD Ữ 

19:16 HRU[3:0] ҩᵝṿ̆ץBCD Ữ 

15 MSKM № ᵝ ᵝ 

0̔ Ҍ № ᵝ  

1̔ № ᵝ  

14:12 MNT[2:0] № ᵝṿ̆ץBCD Ữ 

11:8 MNU[3:0] № ҩᵝṿ̆ץBCD Ữ 

7 MSKS ᵝ ᵝ 

0̔ Ҍ ᵝ  

1̔ ᵝ  

6:4 SCT[2:0] ᵝṿ̆ץBCD Ữ 

3:0 SCU[3:0] ҩᵝṿ̆ץBCD Ữ 

17.4.10. ΏḠ ̂RTC_WPK̃ 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0000 

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

Ḡ  

                

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

Ḡ  WPK[7:0] 

        w 

 

ᵝ/β    

31:8 Ḡ  Ḡ ᵝṿ 

7:0 WPK[7:0] ΏḠ ṿ 

17.4.11. ֒ ̂RTC_SS̃ 

Ẓ ̔0x28 

ᵝṿ̔ BPSHAD = 0̆0x0000 0000Ȃ 

BPSHAD = 1̆ Ȃ 

(32ᵝ)  

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

Ḡ  

                

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

SSC[15:0] 

r 

 

ᵝ/β    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 SSC[15:0] ֒ ṿ 

ᵝṿ № ṿȂ № Ҋ Ὲ ₮̔ 

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

17.4.12. ᵝ └ ̂RTC_SHIFTCTL̃ 

Ẓ ̔0x2C 

ᵝ̔  

ᴍ ᵝṿ̔0x0000 0000 

ΏḠ ֽ̆ SOPF=0̆ Ώ 

̔Ώ῀ ᴪ RSYNFᵝ 0Ȃ 

(32ᵝ)  

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] 
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 w 

 

ᵝ/β    

31 A1S ⱴѿ  

0̔  

1̔ ⱴѿ ⌠ /  

ᵝҍSFSβѿ ᶏ ̆ ⱴ ԍѿ ⌠ ╠ Ȃ 

30:15 Ḡ  Ḡ ᵝṿ 

14:0 SFS[14:0] ⁞ ԍѿ ѿ  

ᵝ ṿ ⱴ⌠ №  

ֽ SFS̆ ԍ № ѿҩ ⁞ ̆ ץ ᴪ Ȃ 

( ) = SFS / ( FACTOR_S + 1 ) 

 A1S SFSѿ ᶏ ̆ ᴪ ╠ 

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

17.4.13. ̂RTC_TTS̃ 

Ẓ ̔0x30 

ᴍ ᵝṿ̔0x0000 0000 

ᵝ̔  

TSF 1̆ ᵝ  

TSFᵝӞᴪ  

(32ᵝ)  

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

Ḡ  PM HRT[1:0] HRU[3:0] 

         r r r 

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

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

 r r  r r 

 

ᵝ/β    

31:23 Ḡ  Ḡ ᵝṿ 

22 PM AM/PM  

0̔ AM 24 └ 

1̔ PM 

21:20 HRT[1:0] ᵝṿ̆ץBCD Ữ 

19:16 HRU[3:0] ҩᵝṿ̆ץBCD Ữ 

15 Ḡ  Ḡ ᵝṿ 

14:12 MNT[2:0] № ᵝṿ̆ץBCD Ữ 
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11:8 MNU[3:0] № ҩᵝṿ̆ץBCD Ữ 

7 Ḡ  Ḡ ᵝṿ 

6:4 SCT[2:0] ᵝṿ̆ץBCD Ữ 

3:0 SCU[3:0] ҩᵝṿ̆ץBCD Ữ 

17.4.14. ̂RTC_DTS̃ 

Ẓ ̔0x34 

ᴍ ᵝṿ̔0x0000 0000 

ᵝ̔  

TSF 1̆ ᵝ  

TSFᵝӞᴪ  

(32ᵝ)  

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

Ḡ  

 

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

DOW[2:0] MONT MONU[3:0] Ḡ  

 
 

DAYT[1:0] 

 

DAYU[3:0] 

r r r  

 

r 

 

r 

 

ᵝ/β    

31:16 Ḡ  Ḡ ᵝṿ 

15:13 DOW[2:0]  

12 MONT ᴍ ᵝṿ̆ץBCD Ữ 

11:8 MONU[3:0] ᴍҩᵝṿ̆ץBCD Ữ 

7:6 Ḡ  Ḡ ᵝṿ 

5:4 DAYT[2:0] ᵝṿ̆ץBCD Ữ 

3:0 DAYU[3:0] ҩᵝṿ̆ץBCD Ữ 

17.4.15. ֒ ̂RTC_SSTS̃ 

Ẓ ̔0x38 

ᴍ ᵝ̔0x0000 0000 

ᵝ̔  

TSF 1̆ ᵝ  

TSFβӞᴪ  

(32β)  

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

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

SSC[15:0] 

r 

 

ᵝ/β    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 SSC[15:0] ֒ ṿ 

TSF 1 № ṿȂ 

17.4.16. ễ ̂RTC_HRFC̃ 

Ẓ ̔0x3C 

ᴍ ᵝ̔0x0000 0000 

ᵝ̔  

ΏḠ  

(32β)  

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

Ḡ  

 

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

FREQI CWND8 CWND16 Ḡ  CMSK[8:0] 

rw rw rw     rw 

 

ᵝ/β    

31:16 Ḡ  Ḡ ᵝṿ 

15 FREQI RTC ⱴ488.5ppm 

0̔  

1̔ 211ҩ ‖ ⱴѿҩRTCCLK‖ 

ᵝ ҍ CMSKβ ѿ 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‖  
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220 RTCCLK‖ӊῤ ‖  

ⱳ №0.9537ppmץץ ᵞ  

17.4.17. ᷅῀ ̂RTC_TAMP̃ 

Ẓ ̔0x40 

ᴍ ᵝ̔0x0000 0000 

ᵝ̔  

(32β)  

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

Ḡ  AOT TSSEL TP0SEL 

             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    

31:19 Ḡ  Ḡ ᵝṿ 

18 AOT RTC_ALARM₮  

0̔ ₮ 

1̔ ₮ 

17 TSSEL ῀ ̔ 

0̔ PC13͂׆  

1̔ PI8͂׆  

16 TP0SEL Tamper 0῀ ̔ 

0̔ Tamper 0׆PC13͂  

1̔ Tamper 0׆PI8͂  

̔ TP0SEL TP0EN ᵝ 

15 DISPU RTC_TAMPx҉ ᵝ 

0̔ ᶏ ῤ RTC_TAMPx ҉ ҉ ╠ ᾟ  

1̔ ᾟ ⱳ  

14:13 PRCH[1:0] RTC_TAMPxᾟ  

ᵝ ‗ ԅ ╠ ᾟ  

0x0̔1ҩRTC  

0x1̔2ҩRTC  

0x2̔4ҩRTC  

0x3̔8ҩRTC  

12:11 FLT[1:0] RTC_TAMPx  

ᵝ‗ ԅ᷅῀Ԋᴆ Ҋ Ȃ 

0x0̔ ᷅῀Ԋᴆ̆ ᾟ ⱳ ꜚ Ȃ 

0x1̔ ᷅῀ԊᴆȂ ⌠2ҩ ҹ ᷅῀Ԋᴆ 
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0x2̔ ᷅῀ԊᴆȂ ⌠4ҩ ҹ ᷅῀Ԋᴆ 

0x3̔ ᷅῀ԊᴆȂ ⌠8ҩ ҹ ᷅῀Ԋᴆ 

10:8 FREQ[2:0] ᷅῀Ԋᴆ  

0x0̔ 32768ҩRTCCLK(RTCCLK=32.768KHz̆ ҹ1Hz) 

0x1̔ 16384ҩRTCCLK(RTCCLK=32.768KHz̆ ҹ2Hz) 

0x2̔ 8192ҩRTCCLK(RTCCLK=32.768KHz̆ ҹ4Hz) 

0x3̔ 4096ҩRTCCLK(RTCCLK=32.768KHz̆ ҹ8Hz) 

0x4̔ 2048ҩRTCCLK(RTCCLK=32.768KHz̆ ҹ16Hz) 

0x5̔ 1024ҩRTCCLK(RTCCLK=32.768KHz̆ ҹ32Hz) 

0x6̔ 512ҩRTCCLK(RTCCLK=32.768KHz̆ ҹ64Hz) 

0x7̔ 256ҩRTCCLK(RTCCLK=32.768KHz̆ ҹ128Hz) 

7 TPTS ᷅῀Ԋᴆ  

0̔  

1̔ ⌠᷅῀Ԋᴆ ̆ ᶏTSEN=0̆TSFӞᴪ ᵝ 

6:5 Ḡ  Ḡ ᵝṿ 

4 TP1EG TAMP1͂ ᷅῀Ԋᴆ  

᷅῀ ԍ (FLT = 0)̔ 

0̔ ҉ ѿҩ᷅῀ Ԋᴆ 

1̔ Ҋ ѿҩ᷅῀ Ԋᴆ 

᷅῀ ԍ (FLT != 0)̔ 

0̔ ᵞ ѿҩ᷅῀ Ԋᴆ 

1̔ ѿҩ᷅῀ Ԋᴆ 

3 TP1EN Tamper1ᶏ ᵝ 

0̔ Tamper1ⱳ  

1̔ Tamper1ⱳ  

2 TPIE ᷅῀ Ҭ ᶏ  

0̔ ᷅῀Ҭ  

1̔ ᷅῀Ҭ  

1 TP0EG TAMP0͂ ᷅῀Ԋᴆ  

᷅῀ ԍ (FLT = 0)̔ 

0̔ ҉ ѿҩ᷅῀ Ԋᴆ 

1̔ Ҋ ѿҩ᷅῀ Ԋᴆ 

᷅῀ ԍ (FLT != 0)̔ 

0̔ ᵞ ѿҩ᷅῀ Ԋᴆ 

1̔ ѿҩ᷅῀ Ԋᴆ 

0 TP0EN Tamper0ᶏ ᵝ 

0̔ Tamper0ⱳ  

1̔ Tamper0ⱳ  

̔ ᷅῀ ӊ╠̆ ᵝTPxENᵝȂ 
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17.4.18. 0֒ ̂RTC_ALRM0SS̃ 

Ẓ ̔0x44 

ᴍ ᵝ̔0x0000 0000 

ᵝ̔  

ΏḠ ֽ̆ ALRM0EN=0INITM=1̆ ץ Ώ ᵬ 

(32β)  

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

Ḡ  MSKSSC[3:0] Ḡ  

    rw         

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

Ḡ  SSC[14:0] 

 rw 

 

ᵝ/β    

31:28 Ḡ  Ḡ ᵝṿ 

27:24 MSKSSC[3:0] ֒ ᵝ └ᵝ 

0x0̔ ֒ Ȃ ῒז ᵝ Ṝ̆ ᴪ ѿ

⌠ ┴ 1Ȃ 

0x1̔SSC[0]ᵝ ԍ ̆ῒזᵝ Ȃ 

0x2̔SSC[1̔0] β ԍ ̆ῒזᵝ Ȃ 

0x3̔SSC[2̔0] β ԍ ̆ῒזᵝ Ȃ 

0x4̔SSC[3̔0] β ԍ ̆ῒזᵝ Ȃ 

0x5̔SSC[4̔0] β ԍ ̆ῒזᵝ Ȃ 

0x6̔SSC[5̔0] β ԍ ̆ῒזᵝ Ȃ 

0x7̔SSC[6̔0] β ԍ ̆ῒזᵝ Ȃ 

0x8̔SSC[7̔0] β ԍ ̆ῒזᵝ Ȃ 

0x9̔SSC[8̔0] β ԍ ̆ῒזᵝ Ȃ 

0x10̔SSC[9̔0] β ԍ ̆ῒזᵝ Ȃ 

0x11̔SSC[10̔0] β ԍ ̆ῒזᵝ Ȃ 

0x12̔SSC[11̔0] β ԍ ̆ῒזᵝ Ȃ 

0x13̔SSC[12̔0] β ԍ ̆ῒזᵝ Ȃ 

0x14̔SSC[13̔0] β ԍ ̆ῒזᵝ Ȃ 

0x15̔SSC[14̔0] β ԍ ̆ῒזᵝ Ȃ 

̔ № 15β (RTC_SS Ҭ SSC[15])׆Ҍ Ȃ 

23:15 Ḡ  Ḡ ᵝṿ 

14:0 SSC[14:0] ֒ ṿ 

ṿҹ ֒ ṿ̆ ԍҍ № Ȃ 

ᵝ MSKSSCβ └Ȃ 

17.4.19. 1֒ ̂RTC_ALRM1SS̃ 

Ẓ ̔0x48 
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ᴍ ᵝ̔0x0000 0000 

ᵝ̔  

ΏḠ ֽ̆ ALRM1EN=0INITM=1̆ ץ Ώ ᵬ 

(32β)  

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

Ḡ  MSKSSC[3:0] Ḡ  

 rw  

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

Ḡ  SSC[14:0] 

 rw 

 

ᵝ/β    

31:28 Ḡ  Ḡ ᵝṿ 

27:24 MSKSSC[3:0] ֒ ᵝ └ᵝ 

0x0̔ ֒ Ȃ ῒז ᵝ Ṝ̆ ᴪ ѿ

⌠ ┴ 1Ȃ 

0x1̔SSC[0]ᵝ ԍ ̆ῒזᵝ Ȃ 

0x2̔SSC[1̔0]β ԍ ̆ῒזᵝ Ȃ 

0x3̔SSC[2̔0]β ԍ ̆ῒזᵝ Ȃ 

0x4̔SSC[3̔0]β ԍ ̆ῒזᵝ Ȃ 

0x5̔SSC[4̔0]β ԍ ̆ῒזᵝ Ȃ 

0x6̔SSC[5̔0]β ԍ ̆ῒזᵝ Ȃ 

0x7̔SSC[6̔0]β ԍ ̆ῒזᵝ Ȃ 

0x8̔SSC[7̔0]β ԍ ̆ῒזᵝ Ȃ 

0x9̔SSC[8̔0]β ԍ ̆ῒזᵝ Ȃ 

0x10̔SSC[9̔0]β ԍ ̆ῒזᵝ Ȃ 

0x11̔SSC[10̔0]β ԍ ̆ῒזᵝ Ȃ 

0x12̔SSC[11̔0]β ԍ ̆ῒזᵝ Ȃ 

0x13̔SSC[12̔0]β ԍ ̆ῒזᵝ Ȃ 

0x14̔SSC[13̔0]β ԍ ̆ῒזᵝ Ȃ 

0x15̔SSC[14̔0]β ԍ ̆ῒזᵝ Ȃ 

̔ № 15β (RTC_SS Ҭ SSC[15])׆Ҍ Ȃ 

23:15 Ḡ   Ḡ ᵝṿ 

14:0 SSC[14:0] ֒ ṿ 

ṿҹ ֒ ṿ̆ ԍҍ № Ȃ 

ᵝ MSKSSCβ └Ȃ 

17.4.20. ᴍ ̂RTC_BKPx̃̂ x=0..19̃ 

Ẓ ̔0x50⌠0x9C 

ᴍ ᵝ̔0x0000 0000 

ᵝ̔  
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(32β)  

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

DATA[31:16] 

rw 

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

DATA[15:0] 

rw 

 

ᵝ/β    

31:0 DATA[31:0]  

ᴆ Ώ Ȃ ԍ VBATʟ ̆ ṿ Ҋᶭ

Ḡ Ȃ ᷅῀ ᵝTPxF1̆ ֓ ᴪ ᵝȂ 
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18. ̂TIMERx̃ 

18-1. ̂TIMERx̃№ҹԓ  

 0/7 1~4 8/11 9/10/12/13 5/6 

  ̂L0̃ ̂L1̃ ̂L2̃  

№  16ᵝ 16ᵝ 16ᵝ 16ᵝ 16ᵝ 

 16ᵝ 
32ᵝ̂ 1/4̃ 

16ᵝ̂ 2/3̃ 
16ᵝ 16ᵝ 16ᵝ 

 
҉̆ Ҋ̆Ҭ

 

҉̆ Ҋ̆Ҭ

 
҉ ҉ ҉ 

 ǒ × × × × 

/  

  
4 4 2 1 0 

ԑ  

 
ǒ × × × × 

Ҭ ῀ ǒ × × × × 

‖ ǒ ǒ ǒ × ǒ 

֜  ǒ ǒ × × × 

Һ-׆  ǒ ǒ ǒ × × 

ῤ  ǒ(1) ǒ(2) ǒ(3) × TRGO TO DAC 

DMA ǒ ǒ × × ǒ(4) 

Debug  ǒ ǒ ǒ ǒ ǒ 

̂1̃ 
TIMER0 ITI0:TIMER4_TRGO ITI1: TIMER1_TRGO ITI2: TIMER2_TRGO ITI3:TIMER3_TRGO 

TIMER7 ITI0: TIMER0_TRGO ITI1: TIMER1_TRGO ITI2: TIMER3_TRGO ITI3:TIMER4_TRGO 

̂2̃ 

TIMER1 ITI0: TIMER0_TRGO ITI1: TIMER7_TRGO ITI2: TIMER2_TRGO ITI3:TIMER3_TRGO 

TIMER2 ITI0: TIMER0_TRGO ITI1: TIMER1_TRGO ITI2: TIMER4_TRGO ITI3:TIMER3_TRGO 

TIMER3 ITI0: TIMER0_TRGO ITI1: TIMER1_TRGO ITI2: TIMER2_TRGO ITI3:TIMER7_TRGO 

TIMER4 ITI0: TIMER1_TRGO ITI1: TIMER2_TRGO ITI2: TIMER3_TRGO ITI3:TIMER7_TRGO 

̂3̃ 
TIMER8 ITI0: TIMER1_TRGO ITI1: TIMER2_TRGO ITI2: TIMER9_TRGO ITI3:TIMER10_TRGO 

TIMER11 ITI0: TIMER3_TRGO ITI1: TIMER4_TRGO ITI2: TIMER12_TRGO ITI3:TIMER13_TRGO 

̂4̃ Ԋᴆ ֟ץ DMA Ȃᵖ 5 6Ҭ DMA Ȃ 
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18.1. ̂TIMERx,x=0,7̃ 

 ׃ .18.1.1

̂TIMER0TIMER7̃ ̆ ῀ ₮ Ȃ ֟ץ PWM

Ḥ └ Ȃ ѿҩ16β Ȃ 

̆ ץ ̆ῒ Ԋᴆ ץ ꜚῒז  

ԅѿҩ ῀ ̆ └Ȃ 

ӊ ԑ ̆ᵖ ױז ץ ѿ ѿҩ ̆ ֓

ѿ ⱴȂ 

18.1.2. Һ  

Â ̔4̕ 

Â ̔16ᵝ̕ 

Â ̔ῤ ̆ῤ ̆ ῀̆ ̕ 

Â ̔ ҉ ̆ Ҋ Ҭ ̕ 

Â ֜ ̔ ꜚ № ᵝ ̕ 

Â ᴰ ̔ Ạ҈ └̕ 

Â № ̔16ᵝ̆ ץ ̕ 

Â ҩ ̔ ῀ ̆ ₮ ̆ PWM ̆ ‖ ̕ 

Â ̕ 

Â ꜚ ⱳ ̕ 

Â ⱳ ̕ 

Â Ҭ ῀ⱳ ᶏ ₮̕ 

Â Ҭ ₮ DMA ̔ Ԋᴆ̆ Ԋᴆ̆ / Ԋᴆ Ҭ Ԋᴆ̕ 

Â ҩ ᶏ ѿҩ ץ ꜚ ҩ ̕ 

Â ᾛ ѿҩ ̕ 

Â Һ-׆ Ȃ 

18.1.3. ⱳ  

 

18-1. ԅ ῤ Ȃ 
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18-1.  

=10

0

0 0

῀
&

&
№

῀

№

TIMERx_CHxCV

/Ҭ

Ҭ └

APB BUS

CK_TIMER

CH0_IN

CH1_IN

CH2_IN

CH3_IN

CI0

ITI0

ITI1

ITI2

ITI3

TIMERx_ETI

ꜚ

₮

ȁPWM ῒז
Ҋ ₮Ḥ ̆ ∆ ȁԑ

ȁ ᴆ ₮ȁ ῀ȁ

Ҭ ῀ȁ ₮ └
BRKEN

TIMERx_BRKIN

CKM 

clock monitor

CH0_O

CH0_ON

DMA└

TIMERx_TRGO

ŀŀ.

Interrupt

break

update

trig/ctrl

cap/com

CH1_O

CH1_ON

CH2_O

CH2_ON

CH3_O

PSC_CLK

№ DMA REQ/ACK

TIMERx_CH0

TIMERx_CH1

TIMERx_CH2

TIMERx_CH3

TIMERx_TG

TIMERx_UP

TIMERx_CMT

TIMER_CK

req en/direct req set 

 

 

ץ ῤ CK_TIMER SMĈTIMERx_SMCFGβ[2:0]̃

└ ꜚȂ 

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

SMC[2:0]==3ôb000̆ ꜚ № ῤ CK_TIMERȂ CEN

ᵝ̆CK_TIMER № ̂ № ṿ TIMERx_PSC ̃֟ PSC_CLKȂ 

Ҋ̆ ꜚ № TIMER_CKԍ ԍRCU CK_TIMER 

TIMERx_SMCFG SMC[2:0]ҹ0x1ȁ0x2ȁ0x30x7̆ № ῒז

̂ TIMERx_SMCFGTRGS [2:0] ̃ ꜚ̆ Ҋ Ȃ SMCβ

ҹ0x4ȁ0x50x6̆ № ῤ CK_TIMERꜚȂ 
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18-2. ῤ № ҹ1 ̆  

 

 

CK_TIMER

CEN

PSC_CLK = TIMER_CK

CNT_REG

Reload Pulse

17 18 19 20 21 22

update event 
generate(UPG)

23 00 01 02 03 04 05 06 07

Update event (UPE)

 

Â SMC[2:0]==3ôb111̂ 0̃̆ ῀ ᵬҹ  

№ ץ TIMERx_CI0/ TIMERx_CI1ҩ҉ Ҋ Ȃ

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

№ Ӟ ץ ῤ Ḥ ITI0/1/2/3҉ Ȃ ץ SMC 

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

Â SMC1==1ôb1̂ 1̃̆ ῀ ETIᵬҹ  

№ ץ ETI ҩ҉ Ҋ Ȃ ץ

TIMERx_SMCFGҬ SMC1βҹ1 Ȃ ѿ ETIḤ ᵬҹ ̆

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

⌠ Ȃ ETIḤ ҹ ̆ └ ҩETIḤ ҉

֟ ѿҩ ‖ ҹ № ᶫ Ȃ 

№  

№ ץ ̂TIMER_CK̃ 1⌠ 65536ӊ ᴋ ṿ№ ̆№

PSC_CLKꜚ Ȃ№ № TIMERx_PSC└̆ ҩ └

‖ ̆ Ȃ № Ҋѿ Ԋᴆ⌠

Ȃ 
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18-3. PSC ṿ0׆ ⌠2 ̆  

 

 

TIMER_CK

CEN

PSC_CLK

CNT_REG

Reload Pulse

Prescaler CNT

Prescaler 
shadow

94 95 96 97 98 99

0 2

0 2

0 1 2 0 1 2 0 1

PSC value

UPG

0 2

0 1 2

 

҉  

̆ ҉ Ȃ 0׆ ҉ ⌠ ꜚⱴ ṿ̂

ӈ TIMERx_CARҬ̃̆ ѿ ⌠ ꜚⱴ ṿ ᴪ̆ 0׆ ҉ Ȃ

̆ ̂TIMERx_CREP+1̃ ҉ ֟ ԊᴆȂ ҉ Ҭ̆TIMERx_CTL0

Ҭ └ᵝDIR 0Ȃ 

TIMERx_SWEVG UPGβ 1 Ԋᴆ ̆ ṿᴪ 0̆ ֟

ԊᴆȂ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ̂ ̆ ꜚ ̆ № ̃

Ȃ 

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

 

 

CEN

PSC_CLK

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

Update event (UPE)

Update interrupt flag (UPIF)

CNT_REG 96

Update event (UPE)

Update interrupt flag (UPIF) Hardware set Software clear

Hardware set

PSC = 0 

PSC = 2 

TIMER_CK

8

PSC_CLK

97 98 99 0 1

 

18-5. ҉ ̆ TIMERx_CAR ṿ 

 

 

TIMER_CK

CEN

PSC_CLK

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

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register
120 99

change CAR Vaule 

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

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register 120 99

change CAR Vaule 

120 99Auto-reload shadow register

...

Hardware set

Hardware set
Software clear

Hardware set

ARSE = 0 

ARSE = 1 
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Ҋ  

̆ Ҋ Ȃ ׆ ꜚⱴ ṿ̂ ӈ TIMERx_CAR

Ҭ̃ Ҋ ⌠ 0Ȃѿ ⌠ 0̆ ᴪ ׆ ꜚⱴ ṿ Ȃ

̆ ̂TIMERx_CREP+1̃ Ҋ ֟ ԊᴆȂ Ҋ Ҭ̆TIMERx_CTL0

Ҭ └ᵝDIR 1Ȃ 

TIMERx_SWEVG UPGβ 1 Ԋᴆ ̆ ṿᴪ ∆ ҹ ꜚ

ⱴ ṿ̆ ֟ ԊᴆȂ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ̂ ̆ ꜚ ̆ № ̃

Ȃ 

Ҋ ֓ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99̆ Ҍ Ҋ ҹȂ 

18-6. Ҋ ̆PSC=0/2 

 

 

CEN

PSC_CLK

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

Update event (UPE)

Update interrupt flag (UPIF)

CNT_REG 3

Update event (UPE)

Update interrupt flag (UPIF) Hardware set Software clear

Hardware set

PSC = 0 

PSC = 2 

TIMER_CK

91

PSC_CLK

2 1 0 99 98
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18-7. Ҋ ̆ TIMERx_CARṿ 

 

 

TIMER_CK

CEN

PSC_CLK

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

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register
120 99

change CAR Vaule 

CNT_REG 5 4 3 2 1 0 99 1 0 120

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register 120 99

change CAR Vaule 

120 99Auto-reload shadow register

...

Hardware set

Hardware set
Software clear

Hardware set

ARSE = 0 

ARSE = 1 

98 97

120

change CAR Vaule 

119 118

120

 

Ҭ  

Ҭ Ҋ̆ ֜ ׆ 0 ҉ ⌠ ꜚⱴ ṿ̆ Ῥ Ҋ ⌠ 0ȂȂ

҉ Ҭ̆ ⌠ ꜚⱴ ṿ-1֟ ѿҩ҉ Ԋᴆ̕ Ҋ

Ҭ̆ ⌠1 ֟ ѿҩҊ ԊᴆȂ Ҭ Ҭ T̆IMERx_CTL0

Ҭ └ᵝDIR ̆ ԅ Ȃ 

TIMERx_SWEVG UPGβ 1 ∆ץ ṿҹ 0̆ ֟ ѿҩ Ԋᴆ̆

Ҭ Ҋ ҉ Ҋ Ȃ 

҉ Ҋ ̆TIMERx_INTFҬ UPIFβ ᴪ 1̆ CHxIFβ 1ҍ

TIMERx_CTL0Ҭ CAM ṿ ῏Ȃΐᵣ 18-8. Ҭ

Ȃ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ̂ ̆ ꜚ ̆ № ̃

Ȃ 

18-8. Ҭ  ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99̆

TIMERx_PSC=0x0̆ ҹȂ 
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18-8. Ҭ  

Hardware set

Software clear

 

CEN

PSC_CLK

CNT_REG 3 2 1 0 1 2 ŀ. 98 99 98 ŀ 1 0

Underflow

Overflow

TIMERx_CTL0 CAM = 2'b11 

TIMER_CK

1 2 ŀ. 98 99 98 97

UPIF

CHxIF

CHxIF

TIMERx_CTL0 CAM = 2'b10 (upcount only )

TIMERx_CTL0 CAM = 2'b10 (downcount only )

CHxIF

CHxCV=2 2 1

2

 

Ԋᴆ̂ ҉ /Ҋ ̃  

Ԋᴆ ̂ ҉ Ҋ Ԋᴆ̃ ץ TIMERx_CREP 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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18-9. Ҭ Ҋ  

 

 

CEN

3 2 1 0 1 2 ŀ. 98 99 98 2ŀ 1 0

Underflow

Overflow

TIMERx_CREP  = 0x0 

TIMER_CK

1 2 ŀ. 98 99 98 2

UPIF

TIMERx_CREP  = 0x1 

ŀ 1 0 1 2 ŀ 98 99 98 97

UPIF

UPIF

TIMERx_CREP  = 0x2 

PSC_CLK

 

18-10. ҉ Ҋ  

 

 

CEN

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

Underflow

Overflow

TIMERx_CREP  = 0x0 

TIMER_CK

0 1 ŀ 98 99 0 1

UPIF

TIMERx_CREP  = 0x1 

ŀ 98 99 0 1 ŀ 98 99 0 1

UPIF

UPIF

TIMERx_CREP  = 0x2 

PSC_CLK
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18-11. Ҋ Ҋ  

 

 

CEN

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

Underflow

Overflow

TIMERx_CREP  = 0x0 

TIMER_CK

99 98 ŀ. 1 0 99 98

UPIF

TIMERx_CREP  = 0x1 

ŀ. 1 0 99 98 ŀ. 1 0 99 98

UPIF

UPIF

TIMERx_CREP  = 0x2 

PSC_CLK

 

῀ ₮  

ҩ ԍ ῀ ₮ Ȃ ҩ ѿҩ

̆ ѿҩ ῀ ̆ └ ₮ Ȃ 

Â ῀ ⱳ  

῀ ⱳ ᾛ ѿҩ ̆ ̆ ̆ Ȃ ῀ ѿҩ

̆ѿҩ ̆ ѿҩ № Ȃ ῀ ҉₮

̆TIMERx_CHxCVᴪ ╠ ṿ̆ CHxIFᵝ 1̆ CHxIE = 

1↕֟ Ҭ Ȃ 

18-12. ῀  

CI0

Synchronizer

D

Prescaler
Capture 
Register

̂CH0VAL̃

Clock 
Prescaler Counter

TIMER_CK

Q

Filter

D Q D Q

Edge Detector

CI1FE0 

ITS 

CH0MS

CH0IF

CH0IE
CH0_CC_I

TIMERx_CC_INT

Capture INT From Other Channal

CH0CAPPSC

Edge selector
&inverter

Based on 
CH0P&CH0NP

CI0FE0

Rising/Falling

ITI0

ITI3

ITI1

ITI2

CI0FED

Rising&Falling

IS0 

CI0FED
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῀ 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 ̆CxCVỮ ṿȂ 

Ҋ̔ 

ѿ ̔ ̂TIMERx_CHCTL0ҬCHxCAPFLT̃̔  

῀Ḥ Ḥ ̆ CHxCAPFLTȂ 

ԋ ̔ ̂TIMERx_CHCTL2ҬCHxP/CHxNP̔̃ 

CHxP/CHxNP ҉ Ҋ Ȃ 

҈ ̔ ̂TIMERx_CHCTL0ҬCHxMS̔̃ 

ѿ CHxMS ῀ ̆ Ḡ ῀

̂CHxMS!=0x0̃̆ ғTIMERx_CHxCV Ҍ Ῥ ΏȂ 

̔Ҭ ᶏ ̂TIMERx_DMAINTENҬCHxIECHxDEÑ̔  

ᶏ Ҭ ̆ ץ Ҭ DMA Ȃ 

ԓ ̔ ᶏ ̂TIMERx_CHCTL2ҬCHxEÑȂ 

̔ ῀Ḥ ̆TIMERx_CHxCV ╠ ṿ̆CHxIFᵝ 1Ȃ

CHxIFᵝ ҹ1̆ ↕CHxOFβ 1Ȃ TIMERx_DMAINTENҬCHxIE

CHxDEN ̆ Ҭ DMA ᴪ ₮Ȃ 

֟ ̔ ᴆ CHxGβ̆ ᴪ ֟ Ҭ DMA Ȃ 

῀ Ӟ TIMERx_CHx҉Ḥ ‖ Ȃᶛ ̆ѿҩ PWM

⌠CI0Ȃ TIMERx_CHCTL0ҬCH0MSҹ2ôb01̆ 0 Ḥ ҹCI0

҉ Ȃ TIMERx_CHCTL0Ҭ CH1MSҹ 2ôb10̆ 1 Ḥ

ҹ CI0 Ҋ Ȃ ҹ ᵝ ̆ 0 ҉ ᵝȂ

TIMERX_CH0CV PWM ṿ T̆IMERx_CH1CV PWM ṿȂ 

Â ₮ ⱳ  

₮ T̆IMERx֟ץ ‖ ῒ̆ᵝ ̆ ̆ Ȃ

ѿҩ ₮ CHxCV ҍ ṿ ̆ CHxCOMCTL ̆ ҩ

₮ ץ ̆ ᵞ Ȃ ṿҍCHxCV ṿ ̆

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

Ҋ̔ 

ѿ ̔ ̔ 

        ̆ № Ȃ 

ԋ ̔ ̔ 

        CHxCOMSENᵝ ₮ ̕ 

        CHxCOMCTLᵝ ₮ ̂ /ᵞ / ̃̕  

        CHxP/CHxNPβ ̕ 

        CHxENᶏ ₮Ȃ 

҈ ̔ CHxIE/CxCDEᵝ Ҭ /DMA ᶏ Ȃ 



                                      GD32A490Ύ 

354 
 

̔ TIMERx_CARTIMERx_CHxCV ₮ ̔ 

        CHxCVALץ ᵰ Ȃ 

ԓ ̔ CENβᶏ Ȃ 

18-13. ҈ ₮ ԅ҈ ₮ ̔ / /ᵞ C̆AR=0x63, 

CHxVAL=0x3Ȃ 

18-13. ҈ ₮  

 

 

CEN

CNT_REG 00 01 02 03 04 05 ŀ. 62 63

Overflow

match toggle

CNT_CLK

OxCPRE

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

match set

match clear

OxCPRE

OxCPRE

 

₮PWMⱳ  

PWM ₮ Ҋ̂PWM 0 CHxCOMCTLҹ 3ôb110̆PWM 1

CHxCOMCTLҹ 3ôb111̃̆ TIMERx_CAR TIMERx_CHxCVṿ̆

₮PWM Ȃ 

̆ ױ ҹң№ץ PWM ̔EAPWM̂ PWM̃ CAPWM̂Ҭ

PWM̃Ȃ 

EAPWM TIMERx_CARṿ‗ ̆ TIMERx_CHxCVṿ‗ Ȃ

18-14. EAPWM ԅEAPWM ₮ Ҭ Ȃ 

CAPWM ̂2*TIMERx_CARṿ̃‗ ̆ ̂2*TIMERx_CHxCV

ṿ̃‗ Ȃ 18-15. CAPWM ԅCAPWM ₮ Ҭ Ȃ 

PWM0 Ҋ̂CHxCOMCTL==3ôb110̃̆ TIMERx_CHxCV ṿ ԍ

TIMERx_CAR ṿ̆ ₮ѿ ҹ Ȃ 

PWM0 Ҋ̂CHxCOMCTL==3ôb110̃̆ TIMERx_CHxCVṿ ԍ 0̆

₮ѿ ҹ Ȃ 
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18-14. EAPWM  

0

CHxVAL

CAR

PWM  MODE0

PWM  MODE1

Cx OUT

Cx OUT

Interrupt signal

CHxIF

 

18-15. 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  

TIMERxԍ ₮ Ҋ̆ CHxCOMCTLᵝ ץ ӈOxCPREḤ ̂ x

‰ Ḥ ̃ ȂOxCPREḤ ₮ⱳ ̆ ̆ CHxCOMCTL=0x00

Ḡץ ̕ CHxCOMCTL=0x01ץ OxCPREḤ ҹ ̕

CHxCOMCTL=0x02ץ OxCPREḤ ҹᵞ ̕ CHxCOMCTL=0x03̆

ṿ TIMERx_CHxCVṿ ̆ ץ ₮Ḥ Ȃ 
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PWM 0 PWM 1 OxCPRE ѿ ₮ ̆ CHxCOMCTLᵝ ᵝ0x06

0x07ץ PWM 0/PWM 1Ȃ ֓ Ҭ̆ ṿ TIMERx_CHxCV

ṿ ῏ ץ ŎxCPREḤ ῒ Ȃΐᵣ ̆ ᵝȂ 

CHxCOMCTL =0x040x05ץ OxCPREḤ └ ₮ⱳ Ȃ ₮ Ḥ

ᴆ ҹ ̆ Ҍᶭ ԍTIMERx_CHxCVṿ ṿӊ

Ȃ 

CHxCOMCEN=1̆ ETI Ḥ ֟ ETIFEḤ ҹ ̆OxCPRE

└ҹᵞ Ȃ Ҋѿ Ԋᴆ⌠ ̆OxCPREḤ ᴪ ⌠ Ȃ 

₮ԑ PWM 

CHx_OCHx_ONѿ ԑ ₮ ̆ ңҩḤ Ҍ ȂTIMERx ̆

╠҈ ԑ ₮ Ȃԑ Ḥ CHx_O CHx_ON ѿ ‗ ̔

TIMERx_CHCTL2Ҭ CHxEN CHxNENβ̆TIMERx_CCHPҬ

TIMERx_CTL1Ҭ POEN, ROS, IOS, ISOxISOxN ᵝȂ ₮

TIMERx_CHCTL2Ҭ CHxPCHxNPβ ‗ Ȃ 

18-2. └ ԑ ₮  

ԑ  ₮  

POEN ROS IOS CHxEN CHxNEN CHx_O CHx_ON 

0 0/1 

0 

0 
0 

CHx_O / CHx_ON = LOW 

CHx_O / CHx_ON ₮ (1) 

1 CHx_O/CHx_ON ₮῏ (2)̔ 

ᾢ ₮ ̔CHx_O = CHxP̆CHx_ON = 

CHxNP̃̕ ֟ ̆ ӊ ̔

CHx_O = ISOx̆CHx_ON = ISOxN (3) 

1 

0 

1 

1 x x 

CHx_O/CHx_ON ₮῏ ̔ 

ᾢ ₮ ̔CHx_O = CHxP̆CHx_ON = 

CHxNP̃̕ ֟ ̆ ӊ ̔

CHx_O = ISOx̆CHx_ON = ISOxN 

1 

0 

0/1 

0 

0 
CHx_O/CHx_ON = LOW 

CHx_O/CHx_ON ₮  

1 
CHx_O = LOW 

CHx_O ₮  

CHx_ON=OxCPREˋ

(4)CHxNP 

CHx_ON ₮ᶏ  

1 

0 
CHx_O=OxCPRE C̀HxP 

CHx_O ₮ᶏ  

CHx_ON = LOW 

CHx_ON ₮  

1 
CHx_O=OxCPRE C̀HxP 

CHx_O ₮ᶏ  

CHx_ON=(!OxCPRE)(5)ˋ

CHxNP 

CHx_ON ₮ᶏ  

1 0 

0 
CHx_O = CHxP 

CHx_O ₮῏  

CHx_ON = CHxNP 

CHx_ON ₮῏  

1 
CHx_O = CHxP 

CHx_O ₮῏  

CHx_O=OxCPRE C̀HxNP 

CHx_ON ₮ᶏ  
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ԑ  ₮  

POEN ROS IOS CHxEN CHxNEN CHx_O CHx_ON 

1 

0 
CHx_O=OxCPRE C̀HxP 

CHx_O ₮ᶏ  

CHx_ON = CHxNP 

CHx_ON ₮῏  

1 
CHx_O=OxCPRE C̀HxP 

CHx_O ₮ᶏ  

CHx_ON=̂!OxCPRẼˋ

CHxNP 

CHx_ON ₮ᶏ  

̔ 

̂1̃ ₮ C̔Hx_O / CHx_ON ₮ҍ ̆ GPIO҉Ҋ └̆

҉Ҋ ҹ ̕ 

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

̂3̃ Ҭ Ȃ 

̂4̃ ξ̔ ᵬ̕ 

̂5̃ (!OxCPRE)̔ OxCPREḤ ԑ Ḥ Ȃ 

ԑ PWM ῀  

CHxENCHxNENҹ1ôb1 POEN̆ ῀ ᴪ ᶏ ȂDTCFGβ ӈ

ԅ ̆ ԅ ץ3 Ȃ ̆ TIMERx_CCHP

Ȃ 

῀̆ Ḡԅ ԑ ң Ḥ Ҍᴪ Ȃ 

PWM0 ̆ x ̂TIMERx = CxCṼ̆ OxCPRE Ȃ 18-

16. ԑ ₮Ҭ A ̆CHx_OḤ ῤҹᵞ ̆ ⌠

ҹ ̆ CHx_ONḤ ┴ ҹᵞ Ȃ ̆ B ̆ Ῥ ̂TIMERx

= CxCṼ̆ OxCPREḤ 0̆ CHx_OḤ ̆CHx_ONḤ

ῤׅ ᵞ ̆ ҹ Ȃ 

ᴪ ѿ֓ Ԋᴆ ̆ᶛ ̔ 

Â ԍ ԍCHx_OḤ C̆Hx_OḤ ѿ ҹ ṿ̂ 18-16. 

ԑ ₮ Ȃ̃ 

Â ԍ ԍCHx_ONḤ ̆CHx_ONḤ ѿ ҹ ṿȂ 
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18-16. ԑ ₮ 

0

CHxVAL

CAR

CxOPRE

CHx_O

CHx_ON

Deadtime

Corner case  Deadtime >   pulse width 

CHx_O

CHx_ON

Deadtime

Pulse width

Deadtime

A B

 

Ҭ  

ᶏ Ҭ ̆ ₮ CHx_OCHx_ONḤ Ҋᵝץ └̆TIMERx_CCHP

POEN, IOSROS β̆TIMERx_CTL1ISOx ISOxNβȂ Ҭ Ԋᴆ ̆

CHx_OCHx_ON Ḥ ₮Ҍ ҹ ȂҬ ץ Ҭ ῀ Ӟ̆

ץ HXTAL ԊᴆȂ Ԋᴆ RCUҬ ̂CKM̃ ֟ Ȃ

TIMERx_CCHP BRKENβ 1 ᶏץ Ҭ ⱳ ȂTIMERx_CCHP BRKP

ᵝ‗ ԅҬ ῀ Ȃ  

Ҭ P̆OENβ ѿ̆ POENβҹ 0̆CHx_OCHx_ONTIMERx_CTL1

Ҭ ISOxβ ISOxNꜚȂ IOS=0̆ ₮ᶏ ̆ ↕ ₮ᶏ ׅ ҹ

Ȃ ∆ԑ ₮ ԍ ᵝ ̆ ֟ Ḃץ̆ ѿҩ

ꜚ ₮̆ ₮ ISOxISOxNβ Ȃ  

Ҭ ̆TIMERx_INTF BRKIFβ 1Ȃ BRKIE=1̆Ҭ ֟ Ȃ 
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18-17. 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 CI0FE0 CI1FE1̆ SMC=0x01, 0x02

0x03 ᶏ Ȃ └ 18-3. Ҍ Ҋ

Ȃ ֜ ץ ᵬѿҩ ̆ ᴪ 0 ꜚ

ⱴ ṿӊ Ȃ ̆ ╠ TIMERx_CARȂ 

18-3. Ҍ Ҋ  

  

CI0FE0 CI1FE1 

҉  Ҋ  ҉  Ҋ  

0 

SMC[2:0]=3ôb001 

CI1FE1=1 Ҋ ҉ - - 

CI1FE1=0 ҉ Ҋ - - 

1 

SMC [2:0]=3ôb010 

CI0FE0=1 - - ҉ Ҋ 

CI0FE0=0 - - Ҋ ҉ 

2 

SMC [2:0]=3ôb011 

CI1FE1=1 Ҋ ҉ X X 

CI1FE1=0 ҉ Ҋ X X 

CI0FE0=1 X X ҉ Ҋ 

CI0FE0=0 X X Ҋ ҉ 

̔"-" " "; "X" Ҍ Ȃ"0" ᵞ , "1"  
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18-18. 2ғCI0FE0Ҍ ҹ 

  

CI0FE0

CI1FE1

 

CNT_REG

         

2120 22 23 24 25 24 23 22 21 20 19

TIMERx_CAR 99

 

18-19. 2ғCI0FE0 ҹ 

  

CI0FE0

CI1FE1

 

CNT_REG

         

1920 18 17 16 15 16 17 18 19 20 21

TIMERx_CAR 99

 

ᴰ ⱳ  

ᴰ ⱳ ̆ ⱳ ץ └BLDC Ȃ 

18-20. ᴰ BLDC └Ҭ ȂTIMER_in

̂ ץ L0 ̃ ᴰ ҈ Ḥ Ȃ 

҈ҩ ᴰ Ḥ ҍTIMER_in ҈ ῀ ѿѿ ̆ ҩ ᴰ

῀ѿ ⌠ ῀ ̆№ ҈ Ḥ ץ ₮ ᵝ Ȃ 

ῤ ̆ᶛ TRGO-ITIx̆ TIMER_in TIMER_out ץ

ѿ ȂTIMER_out ITIx Ḥ ₮PWM ̆ ꜚBLDC ̆ └BLDC

Ȃ T̆IMER_in TIMER_out ԅѿҩ ̆ ץ

Ȃ 

TIMER_in ΐ ῀ ⱳ ̆ ץ ץ L0 Ȃ 

TIMER_out ΐ ԑ ₮ ῀ⱳ ̆ ץ ץ Ȃ ̆

ῤ ԑ ῏ ̆ ץ ԑ ̆ᶛ : 

TIMER_in ̂TIMER0̃ -> TIMER_out ̂TIMER7 ITI0̃   

TIMER_in ̂TIMER1̃ -> TIMER_out ̂TIMER0 ITI1̃  
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Ȃ 

ԑ ̆ BLDC Ӟ ̆ ױ ץ ԅȂ

῏Ҋץ ̔ 

Â TI0S̆ᶏ ⱳ Ȃ҈ ῀Ḥ ᴋᵥѿ ̆CI0ᴪ ̆CH0VAL

ᴪ ╠ṿȂ 

Â CCUCCCSĔᶏ ITIx ⌠ ⱳ Ȃ 

Â PWM Ȃ 

18-20. ᴰ BLDC └Ҭ 

TIMER_in

Input capture

GPIO
TIMER_out

Output compare

PWM output

MCU

Core

Hall Sensor Rotor 
Position signals

Driver Motor

MCU

BLDC 
Motor
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18-21. ңҩ ӊ ᴰ  

CH0VAL

Counter

CI0(OXR)

CH0_INPUT

CH1_INPUT

CH2_INPUT

CH0_O

CH0_ON

CH1_O

CH1_ON

CH2_O

CH2_ON

Va

Va

Vb

Vb

Vc

Vc

Advanced/General L0 TIMER_in  under input capture mode

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

 

Һ-׆  

TIMERx Ҋ ̆ ᵝ ̆ Ả Ԋᴆ ̆ ץ

TIMERx_SMCFGҬ SMC [2:0]֓ Ȃ ֓ ῀ ץ

TIMERx_SMCFGҬ TRGS [2:0]Ȃ 

׆ .18-4 ᶛ ↓ ҽᶛ 

    №  

↓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 

18-22. 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 

18-23. 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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    №  

18-24. Ԋᴆ  

  

TIMER_CK

CNT_REG 94 95 96 97

ETI

TRGIF

ETIFP

 

‖  

‖ ҍ ̆ TIMERx_CTL0SPMβ 1̆ ↕ᶏ ‖

Ȃ SPM 1̆ Ҋ Ԋᴆ⌠ Ả Ȃҹԅ ⌠ ‖ ̆ ץ

CHxCOMCTLTIMERxҹPWM Ȃ 

ѿ ‖ Ҋ̆ TIMERx_CTL0 ᶏ ᵝ

CEN=1ᶏ Ȃ Ḥ ᴆΏCEN=1 ֟ץ ѿҩ ‖̆ CENβ ѿ

Ḡ ҹ1 ⌠ Ԋᴆ CENβ ᴆΏ0Ȃ CENβ ᴆ 0̆ Ả

ᵬ̆ ṿ Ḡ Ȃ 

‖ Ҋ̆ ᴪ CENβ 1̆ ᶏ Ȃ ̆ ṿ

TIMERx_CHxCVṿ ᶭ ѿ֓ Ȃҹԅ ⁞ ̆

ץ TIMERx_CHCTL0/1CHxCOMFENβ 1Ȃ ‖ Ҋ̆ ҉ ֟

ӊ ̆ OxCPRE Ḥ └ ҹҍ ̆ᵖ Ҍ

Ȃ ₮ ҹPWM0 PWM1 ₮ Ҋ CHxCOMFENᵝ ̆

ԍ Ḥ  

18-25. ‖ ̆TIMERx_CHxCV = 0x04 TIMERx_CAR=0x60 

 

 

TIMER_CK(CNT_CLK)

CEN

CNT_REG 00 01 02 03 04 05 ŀ. 5F 60 00

O2CPRE

CI3

Under SPM, counter stop

 

ԑ  

ӊ ҹῤ ̆ѿҩ ҹҺ ₮TRGOḤ ̆ ѿҩ
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ҹ׆ ̆TRGOḤ ᵝԊᴆȁᶏ Ԋᴆȁ Ԋᴆȁ ‖Ԋᴆȁ ԊᴆȂ

׆ ⌠ITIxḤ ̆ ᵬ̆ ῤ ȁ ֜ ȁ ᵝ ȁ

Ả ȁԊᴆ ȁ Ȃ 

18-26. 0Һ/׆ ᶛ  ԅ 0 ҹ׆ Ȃ 

18-26. 0Һ/׆ ᶛ  

TIMER0TIMER 4

Prescaler Counter

Master 

mode 

control

Trigger 

selection

ITI0

IT1
ITI1

CI0F_ED

CI0FE0

CI1FE1

ETIFP

TRGS

TRGO

TIMER 1

Prescaler Counter

Master 

mode 

control

TRGO

TIMER 2

Prescaler Counter

Master 

mode 

control

ITI2

IT1
ITI3

TRGO

TIMER 3

Prescaler Counter

Master 

mode 

control

TRGO

 

ῒז ԑ ᶛ ̔ 

Â 2ᵬҹ 0 №  

18-26. 0Һ/׆ ᶛ 2ҹ 0 № ̆

Ҋ̔ 

1. 2ҹҺ ̆ ῒ Ԋᴆ̂UPẼҹ ₮̂ TIMER2_CTL1

MMC=3ôb010Ȃ̃ 2 ₮ ̆ ₮ѿҩ Ḥ ̕ 

2. 2 ̂TIMER2_CAR̃̕ 

3. 0 ῀ ҹ 2̂ TIMERx_SMCFG TRGS=3ôb001̃  

4. 0 0 ̂ TIMERx_SMCFG SMC=3ôb111̃̕  

5. Ώ1⌠CENβ ꜚ 0 ̂TIMER0_CTL0̃̕  

6. Ώ1⌠CENβ ꜚ 2 ̂TIMER2_CTL0̃Ȃ 

Â ᶏ ѿҩ ңҩ  

2 ᶏ Ḥ 0 ̆ 2 CI0῀Ḥ ҉

2Ȃҹԅ Ḡңҩ ̆ 2 Һ/׆ Ȃ Ҋ̔ 
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1. 2 ᵬ ׆ CI0 ῀̂ TIMER2_SMCFG

TRGS=3ôb100̃̕  

2. 2 ᵬ Ԋᴆ ̂ TIMER2_SMCFG SMC=3ôb110̃̕  

3. ΏMSM=1̂TIMER2_SMCFG̃ 2 ᵬ Һ/׆ ̕ 

4. 0 ῀ 2 ̂ TIMERx_SMCFG TRGS=3ôb010̃̕ 

5. 0 ᵬ Ԋᴆ ̂ TIMER0_SMCFG SMC=3ôb110Ȃ̃ 

2 CI0Ḥ ֟ ҉ ң̆ҩ ῤ Ҋ ԋ̆

TRGIFᵝ 1Ȃ 

18-27. 2 CI0͂ 0 2 

TIMER_CK

CNT_REG

CNT_REG

CI0

00 01

CEN

02 03

00 01 02 03

CNT_CK

TRGIF

CEN

TRGIF

TIMER2

TIMER0

 

DMA  

DMA DMA Ȃ ңҩ DMA ῏

̔TIMERx_DMACFGTIMERx_DMATBȂ ̆ ᶏ DMA ̆ѿ֓ῤ

Ҭ Ԋᴆ ֟ץ DMA Ȃ Ҭ Ԋᴆ ̆TIMERxᴪ DMA ȂDMA

M2P ̆PADDRTIMERx_DMATB ̆DMA ᴪ TIMERx_DMATB

Ȃ ҉̆TIMERx_DMATB ѿҩ ‖̆ ᴪ TIMERx_DMATB⌠ѿ

ҩῤ ̆ ҩῤ TIMERx_DMACFGҬ DMATA Ȃ

TIMERx_DMACFGDMATCβ ṿҹ 0̆ 1 ᴰ ̆ 1ҩ DMA

ץ Ȃ TIMERx_DMACFGDMATCβ ṿҌҹ 1̆ ᶛ ῒṿҹ 3̆

4 ᴰ ̆ Ῥ 3 DMA Ȃ 3 Ҋ D̆MA TIMERx_DMATB

ᴪ ⌠ DMATA+0x4, DMATA+0x8, DMATA+0xc Ȃ ӊ̆
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ѿ DMAῤ Ҭ ̆ ᴪ ̂DMATC+1̃ Ȃ 

Ῥ 1 DMA Ԋᴆ̆TIMERxᴪ ҉ Ȃ 

 

CortexÈ-M4ῤ Ả ̆DBG_CTL2 Ҭ TIMERx_HOLDβ 1̆

Ả Ȃ 
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18.1.4. TIMERx ̂x=0,7̃ 

TIMER0 ̔0x4001 0000 

TIMER7 ̔0x4001 0400 

└ 0̂ TIMERx_CTL0̃ 

Ẓ ̔0x00  

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

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

 rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ     

31:10 Ḡ  Ḡ ᵝṿȂ 

9:8 CKDIV[1:0] №   

ᴆ CKDIV̆ (CK_TIMER) ҍ

(DTS)ӊ № Ȃ 

00̔fDTS=fCK_TIMER 

01̔fDTS= fCK_TIMER /2 

10̔fDTS= fCK_TIMER /4 

11̔Ḡ  

7 ARSE ꜚ ᶏ   

0̔ TIMERx_CAR Ȃ 

1̔ᶏ TIMERx_CAR Ȃ 

6:5 CAM[1:0]  

00̔ Ҭ ( )Ȃ DIRᵝ ԅ   

01̔Ҭ Ҋ 1 Ȃ Ҭ ̆ ₮

̂TIMERx_CHCTL0 ҬCHxMS=00̃̆ Ҋ ̆CHxFᵝ 1 

10̔Ҭ ҉ 1 Ȃ Ҭ ̆ ₮

̂TIMERx_CHCTL0 ҬCHxMS=00̃̆ ҉ ̆CHxFᵝ 1 

11̔Ҭ ҉Ҋ 1 Ȃ Ҭ ̆ ₮

̂TIMERx_CHCTL0 ҬCHxMS=00̃̆ ҉ Ҋ ̆CHxFᵝ ᴪ

1 

ᶏ ץ ̆ ᵝҌ ׆ 0x00℗ ⌠ 0x00 

4 DIR  

0̔ ҉  

1̔ Ҋ  
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ҹҬ ̆ ᵝ Ȃ 

3 SPM ‖  

0̔ ‖ Ȃ Ԋᴆ ̆  

1̔ ‖ ᶏ Ȃ Ҋѿ Ԋᴆ ̆ Ả  

2 UPS  

ᴆ ᵝ̆ Ԋᴆ . 

ҊԊᴆץ0̔ ᴪ֟ Ҭ DMA ̔ 

UPGᵝ 1  

₮/Ҋ   

ᵝ ֟   

1̔Ҋ↓Ԋᴆᴪ֟ Ҭ DMA ̔ 

₮/Ҋ   

1 UPDIS .  

ᵝ ᶏ Ԋᴆ ֟  

0̔ Ԋᴆᶏ . Ԋᴆ ̆ ῀ ṿ̆ץҊԊᴆ

ᴪ֟ Ԋᴆ̔ 

UPGᵝ 1  

₮/Ҋ   

ᵝ ֟   

1̔ Ԋᴆ .  

̔ ᵝ 1 ̆UPGᵝ 1 ᵝ Ҍᴪ֟ Ԋᴆ̆ᵖ

№ ∆  

0 CEN ᶏ  

0̔ Ȃ 

1̔ ᶏ Ȃ 

ᴆ CENᵝ 1 ̆ ȁ Ả ᵬȂ 

└ 1̂ TIMERx_CTL1̃ 

Ẓ ̔0x04  

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

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

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

 

ᵝ/ᵝ    

31:15 Ḡ  Ḡ ᵝṿȂ 
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14 ISO3 3 ₮ 

ISO0ᵝȂ 

13 ISO2N 2 ԑ ₮ 

ISO0NᵝȂ 

12 ISO2 2 ₮ 

ISO0ᵝȂ 

11 ISO1N 1 ԑ ₮ 

ISO0NᵝȂ 

10 ISO1 1 ₮ 

ISO0ᵝȂ 

9 ISO0N 0 ԑ ₮ 

0̔ POEN ᵝ̆CH0_ON ᵞ Ȃ 

1̔ POEN ᵝ̆CH0_ON Ȃ 

ᵝ TIMERx_CCHP PROT [1:0]ᵝҹ 00 Ṝ ץ Ȃ 

8 ISO0 0 ₮ 

0̔ POEN ᵝ̆CH0_O ᵞ Ȃ 

1̔ POEN ᵝ̆CH0_O Ȃ 

CH0_ON ѿ̆ҩ CH0_O ₮ Ȃ ᵝ TIMERx_CCHP

PROT [1:0]ᵝҹ 00 Ṝ ץ Ȃ 

7 TI0S 0 ῀   

0̔ TIMERx_CH0 ᵬҹ 0 ῀Ȃ 

1̔ TIMERx_CH0, CH1 CH2 ᵬҹ 0 ῀Ȃ 

6:4 MMC[2:0] Һ └ 

֓ᵝ └ TRGOḤ ̆TRGOḤ Һ ׆ ԍ ⱳ   

000̔ ֟ ѿҩ ᵝԊᴆ ̆ ₮ѿҩTRGOḤ ̆ ᵝ ҹ̔ 

        Һ ֟ ѿҩ ᵝԊᴆ 

        TIMERx_SWEVG ҬUPGᵝ 1 

001̔ ֟ ѿҩ ᶏ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ ᶏ ҹ̔ 

        CENᵝ 1 

        Ả Ҋ̆ ῀ 1 

010̔ ֟ ѿҩ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ UPDIS

UPSᵝ‗  

011̔ 0 ѿ ѿ ⱳ Һ̆ └ ֟ ѿҩTRGO ‖ 

100̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ O0CPRE 

101̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ O1CPRE 

110̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ O2CPRE 

111̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩ TRGOḤ ̆ Ԋᴆ O3CPRE 

3 DMAS DMA  

0̔ / Ԋᴆ ̆ x DMA Ȃ 
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1̔ Ԋᴆ ̆ x DMA Ȃ 

2 CCUC └ └ 

└ ̂CHxEN, CHxNEN CHxCOMCTLᵝ ᶏ̃ ̂CCSE=1̃̆

֓ └ Ҋ̔ 

0̔CMTGᵝ 1 Ȃ 

1̔ CMTGᵝ 1 ⌠ TRIGI҉ ̆ Ȃ 

ԑ ₮ ̆ ᵝ Ȃ  

1 Ḡ   Ḡ ᵝṿȂ 

0 CCSE └ ᶏ  

0̔ CHxEN, CHxNEN CHxCOMCTLᵝ Ȃ 

1̔ CHxEN, CHxNEN CHxCOMCTLᵝᶏ Ȃ 

֓ᵝ Ώ῀ԅ̆ Ԋᴆ⌠ ֓ᵝ Ȃ 

ԑ ₮ ̆ ᵝ Ȃ 

׆ ̂TIMERx_SMCFG̃ 

Ẓ ̔0x08  

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

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

rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15 ETP   

ᵝ ETIḤ  

0̔ETI ҉  . 

1̔ETIᵞ Ҋ  . 

14 SMC1 SMC ѿ №ҹԅᶏ 1  

1̆ ETIFḤ ҉ ᴋ ꜚ 

0̔ 1  

1̔ 1ᶏ  

׆ ҹ ᵝ ̆ Ả Ԋᴆ ̆ ׅ ץ ᵬ

1Ȃᵖ TRGS Ҍ ҹ3ôb111Ȃ 

0 1 ̆ ῀ ETIF  

̔ 0ᶏ SMC[2:0]ᵝ Ȃ 

13:12 ETPSC[1:0] №   
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Ḥ ETIFP Ҍ TIMER_CK 1/4Ȃ ῀

̆ ᶏץ № ᵞ ETIFP Ȃ  

00̔ №  

01̔2№  

10̔4№  

11̔8№  

11:8 ETFC[3:0] └  

Ḥ ץ ̆ ᵝ ӈԅ ⱬȂ 

ץ̔ fSAMP Ḥ ̆

Ȃ ⌠ ⱬ ̆↕ ҹ ѿҩ Ḥ Ȃ 

EXTFC[3:0]  fSAMP 

4ôb0000 Filter disabled. 

4ôb0001 2 

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׆  

1̔Һ׆ ᶏ  

6:4 TRGS[2:0]   

ᵝ ѿҩḤ ᵬҹ ῀  

000: ITI0 

001: ITI1 

010: ITI2 

011: ITI3  

100: CI0F_ED 

101: CI0FE0 

110: CI1FE1 

111: ETIFP 
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׆ ᶏ ֓ᵝҌ  

3 Ḡ  Ḡ ᵝṿ 

2:0 SMC[2:0] ׆ └ 

000̔῏ ׆ . CEN=1̆↕ № ῤ ꜚ  

001̔ 0. CI1FE1 ̆ CI0FE0 ҉/Ҋ   

010̔ 1. CI0FE0 ̆ CI1FE1 ҉/Ҋ   

011̔ 2. ѿҩḤ ῀ ̆ CI0FE0 CI1FE1   

҉/ Ҋ  

100̔ ᵝ . Ҭ ῀ ҉ ∆ ̆ ғ֟ Ԋᴆ 

101̔ Ả . ῀ҹ ̆ Ȃѿ ῀ ҹᵞ̆↕

Ả   

110̔Ԋᴆ . ῀ ҉ ꜚȂ 

111̔ 0. Ҭ ῀ ҉ ꜚ   

DMA Ҭ ᶏ ̂TIMERx_DMAINTEÑ 

Ẓ ̔0x0C  

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

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

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

 

ᵝ/ᵝ     

31:15 Ḡ  Ḡ ᵝṿȂ 

14 TRGDEN DMA ᶏ  

0̔ DMA  

1̔ᶏ DMA  

13 CMTDEN DMA ᶏ  

0̔ DMA  

1̔ᶏ DMA  

12 CH3DEN 3 /  DMA ᶏ  

0̔ 3 / DMA  

1̔ᶏ 3 / DMA  

11 CH2DEN 2 /  DMA ᶏ  

0̔ 2 / DMA  

1̔ᶏ 2 / DMA  
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10 CH1DEN 1 /  DMA ᶏ  

0̔ 1 / DMA  

1̔ᶏ 1 / DMA  

9 CH0DEN 0 /  DMA ᶏ  

0̔ 0 / DMA  

1̔ᶏ 0 / DMA  

8 UPDEN DMA ᶏ  

0̔ DMA  

1̔ᶏ DMA  

7 BRKIE Ҭ Ҭ ᶏ  

0̔ Ҭ Ҭ  

1̔ᶏ Ҭ Ҭ  

6 TRGIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

5 CMTIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

4 CH3IE 3 / Ҭ ᶏ  

0̔ 3Ҭ  

1̔ᶏ 3Ҭ  

3 CH2IE 2 / Ҭ ᶏ  

0̔ 2Ҭ  

1̔ᶏ 2Ҭ  

2 CH1IE 1 / Ҭ ᶏ  

0̔ 1Ҭ  

1̔ᶏ 1Ҭ  

1 CH0IE 0 / Ҭ ᶏ  

0̔ 0Ҭ  

1̔ᶏ 0Ҭ  

0 UPIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

Ҭ ̂TIMERx_INTF̃ 

Ẓ ̔0x10 

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

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

 

ᵝ/ᵝ     

31:13 Ḡ  Ḡ ᵝṿȂ 

12 CH3OF 3 ₮  

CH0OF Ȃ 

11 CH2OF 2 ₮  

CH0OF Ȃ 

10 CH1OF 1 ₮  

CH0OF Ȃ 

9 CH0OF 0 ₮  

0 ҹ ῀ ̆ CH0IF ᵝ 1 ̆ ԊᴆῬ

̆ ᵝ ץ ᴆ 1Ȃ ᵝ ᴆ 0Ȃ 

0̔ ₮Ҭ Ȃ 

1̔ ԅ ₮Ҭ Ȃ 

8 Ḡ  Ḡ ᵝṿȂ 

7 BRKIF Ҭ Ҭ ᵝ 

Ҭ ῀ ̆ ᴆ ᵝ ó1ôȂ 

Ҭ ῀ ̆↕ ᵝ ᴆ ó0ôȂ 

0̔ Ҭ Ԋᴆ֟ Ȃ 

1̔Ҭ ῀҉ ⌠ Ȃ 

6 TRGIF Ҭ  

Ԋᴆ ̆ ᴪ 1̆ ᵝ ᴆ 0Ȃ Ả ᶏ ̆ ῀

ᴋ ֟ץ ԊᴆȂ ↕ ῒ̆ ֽ̆ ῀ ⌠

̆֟ ԊᴆȂ 

0̔ Ԋᴆ֟ Ȃ 

1̔ Ҭ ֟ Ȃ 

5 CMTIF Ҭ  

Ԋᴆ ᵝ ᴆ 1̆ ᵝ ᴆ 0Ȃ 

0̔ Ҭ Ȃ 

1̔ Ҭ Ȃ 

4 CH3IF 3 / Ҭ  

CH0IF Ȃ 

3 CH2IF 2 / Ҭ  
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CH0IF Ȃ 

2 CH1IF 1 / Ҭ  

CH0IF Ȃ 

1 CH0IF 0 / Ҭ  

ᴆ 1 ᴆ 0Ȃ 0 ῀ Ҋ ̆ Ԋᴆ ᵝ

1̕ 0 ₮ Ҋ ̆ ᵝ ѿҩ Ԋᴆ 1Ȃ 

0̔ 0Ҭ Ȃ 

1̔ 0Ҭ Ȃ 

0 UPIF Ҭ  

ᵝ ᴋᵥ Ԋᴆ ᴆ 1̆ ᴆ 0Ȃ 

0̔ Ҭ Ȃ 

1̔ Ҭ Ȃ 

ᴆԊᴆ֟ ̂TIMERx_SWEVG̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  BRKG TRGG CMTG CH3G CH2G CH1G CH0G UPG 

 w w w w w w w w 

 

ᵝ/ᵝ     

31:8 Ḡ  Ḡ ᵝṿȂ 

7 BRKG ֟ Ҭ Ԋᴆ 

ᵝ ᴆ 1̆ ԍ֟ ѿҩҬ Ԋᴆ̆ ᴆ ꜚ 0Ȃ ᵝ 1 P̆OEN

ᵝ 0ғ BRKIFᵝ 1̆ Ҭ DMA ↕̆֟ Ҭ DMA

ᴰ Ȃ 

0̔Ҍ֟ Ҭ ԊᴆȂ 

1̔֟ Ҭ ԊᴆȂ 

6 TRGG Ԋᴆ֟  

ᵝ ᴆ 1̆ ᴆ ꜚ 0. ᵝ 1̆TIMERx_INTF TRGIF

ᵝ 1̆ Ҭ DMĂ↕֟ Ҭ DMAᴰ Ȃ 

0̔ Ԋᴆ֟ Ȃ 

1̔֟ ԊᴆȂ 

5 CMTG Ԋᴆ  

ᵝ ᴆ 1̆ ᴆ ꜚ 0. ᵝ 1̆ / └ ̂CHxEN, 

CHxNEN CHxCOMCTL̃ ԑ ₮ Ȃ  
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0̔Ҍ֟ └ ԊᴆȂ 

1̔֟ └ ԊᴆȂ 

4 CH3G 3 Ԋᴆ  

CH0G Ȃ 

3 CH2G 2 Ԋᴆ  

CH0G Ȃ 

2 CH1G 1 Ԋᴆ  

CH0G Ȃ 

1 CH0G 0 Ԋᴆ  

ᵝ ᴆ 1̆ ԍ 0֟ ѿҩ / Ԋᴆ̆ ᴆ ꜚ 0Ȃ ᵝ

1̆CH0IF ᵝ 1̆ Ҭ DMĂ↕ ₮ Ҭ DMA

Ȃ ̆ 0 ҹ ῀ ̆ ╠ṿ TIMERx_CH0CV

̆ CH0IF ᵝ ҹ 1̆↕ CH0OF ᵝ 1Ȃ 

0̔Ҍ֟ 0 ԊᴆȂ 

1̔ 0 ԊᴆȂ 

0 UPG Ԋᴆ֟  

ᵝ ᴆ 1̆ ᴆ ꜚ 0Ȃ ᵝ 1̆ ԅҬ ҉

̆ 0Ȃ ↕̂ Ҋ ̃ ῀ ꜚ ṿ̆ №

Ȃ 

0̔ Ԋᴆ֟ Ȃ 

1̔֟ ԊᴆȂ 

└ 0̂ TIMERx_CHCTL0̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

CH1COM

CEN 
CH1COMCTL[2:0] 

CH1COM

SEN 

CH1COM

FEN CH1MS[1:0] 

CH0COM

CEN 
CH0COMCTL[2:0] 

CH0COM

SEN 

CH0COM

FEN CH0MS[1:0] 

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

rw rw rw rw rw rw 

₮ ̔ 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 CH1COMCEN 1 ₮ 0ᶏ  

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

CH0COMCTL Ȃ 

11 CH1COMSEN 1 ₮ ᶏ  

CH0COMSEN Ȃ 

10 CH1COMFEN 1 ₮ ᶏ  

CH0COMFEN Ȃ 

9:8 CH1MS[1:0] 1  

֓ᵝ ӈԅ ῀Ḥ Ȃ ῏ (TIMERx_CHCTL2

CH1ENᵝ 0) ֓ᵝ  ΏȂץ

00̔ 1 ҹ ₮ 

01̔ 1 ҹ ῀̆IS1 CI1FE1҉ 

10̔ 1 ҹ ῀̆IS1 CI0FE1҉ 

11̔ 1 ҹ ῀̆IS1 ITS҉  

̔ CH1MS[1:0]=11 ̆ TRGSᵝ̂ᵝԍ TIMERx_SMCFG ̃

ῤ ῀Ȃ 

7 CH0COMCEN 0 ₮ 0ᶏ  

ᵝ 1̆ ⌠ ETIFPḤ ῀ ̆O0CPRE Ḥ 0 

0̔ 0 ₮  

1̔ᶏ 0 ₮  

6:4 CH0COMCTL[2:0] 0 ₮   

ᵝ ӈԅ ₮‰ Ḥ O0CPRE ₮ ̆ O0CPRE‗ ԅ CH0_Oȁ

CH0_ON ṿȂ ̆O0CPRE ̆ CH0_OȁCH0_ON

‗ԍ CH0PȁCH0NPᵝȂ 

000̔ Ȃ ₮ TIMERx_CH0CVҍ TIMERx_CNT

O0CPREҌ ᵬ  

001̔ ҹ Ȃ ṿҍ / ṿ TIMERx_CH0CV

̆ └ O0CPREҹ Ȃ 

010̔ ҹᵞȂ ṿҍ / ṿ TIMERx_CH0CV

̆ └ O0CPREҹᵞȂ 

011̔ Ȃ ṿҍ / ṿ TIMERx_CH0CV ̆

└ O0CPRE Ȃ 

100̔ └ҹᵞȂ └ O0CPREҹᵞ  

101̔ └ҹ Ȃ └ O0CPREҹ  

110 P̔WM 0Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH0CV Ŏ0CPRE

ҹ ̆ ↕ҹᵞ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH0CV ̆

O0CPRE ҹᵞ ̆ ↕ҹ Ȃ 

111 P̔WM 1Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH0CV Ŏ0CPRE

ҹᵞ ̆ ↕ҹ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH0CV ̆

O0CPREҹ ̆ ↕ҹᵞ Ȃ 

PWM Ҋ̆ ₮ ׆ ҹ PWM

̆O0CPRE Ȃ 

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

3 CH0COMSEN 0 ₮ ᶏ  

ᵝ 1̆TIMERx_CH0CV ᶏ ̆

Ԋᴆ ᴪ Ȃ  

0̔ 0 ₮/  

1̔ᶏ 0 ₮/  

ֽ ‖ Ҋ(SPM =1)̆ ץ ’Ҋᶏ PWM  

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

2 CH0COMFEN 0 ₮ ᶏ  

ᵝҹ 1 ̆ ҹ PWM0 PWM1 ̆ᴪⱴ /

₮ ῀Ԋᴆ Ȃ ₮ ῀Ḥ ᵬҹѿҩ ̆

CH0_O ҹ ҍ ῏Ȃ 

0̔ 0 ₮ . 

1̔ᶏ 0 ₮ Ȃ 

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

֓ᵝ ӈԅ ᵬ ῀Ḥ Ȃ ῏

(TIMERx_CHCTL2 CH0ENᵝ 0) ֓ᵝ ΏȂ 

00̔ 0 ҹ ₮ 

01̔ 0 ҹ ῀̆IS0 CI0FE0҉ 

10̔ 0 ҹ ῀̆IS0 CI1FE0҉ 

11̔ 0 ҹ ῀̆IS0 ITS҉ 

̔ CH0MS[1:0]=11 ̆ TRGSᵝ̂ᵝԍ TIMERx_SMCFG ̃

ῤ ῀ 

῀ ̔ 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:12 CH1CAPFLT[3:0] 1 ῀ └ 

CH0CAPFLT Ȃ 

11:10 CH1CAPPSC[1:0] 1 ῀ №  

CH0CAPPSC Ȃ 

9:8 CH1MS[1:0] 1  

ҍ ₮ Ȃ 

7:4 CH0CAPFLT[3:0] 0 ῀ └ 

CI0 ῀Ḥ ץ ̆ ᵝ Ȃ 

̔ fSAMP CI0 ῀Ḥ ̆ Ḥ

Ȃ ⌠ ᵝ ̆ ҹ Ȃ 

Ҋ̔  

CH0CAPFLT [3:0]  fSAMP 

4ôb0000  
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4ôb0001 2 

fCK_TIMER 4ôb0010 4 

4ôb0011 8 

4ôb0100 6 
fDTS/2 

4ôb0101 8 

4ôb0110 6 
fDTS/4 

4ôb0111 8 

4ôb1000 6 
fDTS/8 

4ôb1001 8 

4ôb1010 5 

fDTS/16 4ôb1011 6 

4ôb1100 8 

4ôb1101 5 

fDTS/32 4ôb1110 6 

4ôb1111 8 
 

3:2 CH0CAPPSC[1:0] 0 ῀ №  

2ᵝ ӈԅ 0 ῀ № Ȃ TIMERx_CHCTL2 Ҭ CH0EN 

=0 ̆↕ № ᵝȂ 

00̔ № ̆ ῀ ҉ ⌠ ѿҩ ѿ Ȃ 

01̔ 2ҩԊᴆ ѿ Ȃ 

10̔ 4ҩԊᴆ ѿ Ȃ 

11̔ 8ҩԊᴆ ѿ Ȃ 

1:0 CH0MS[1:0] 0  

ҍ ₮ Ȃ 

└ 1̂ TIMERx_CHCTL1̃ 

Ẓ ̔0x1C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

CH3COM

CEN 
CH3COMCTL[2:0] 

CH3COM

SEN 

CH3COM

FEN CH3MS[1:0] 

CH2COM

CEN 
CH2COMCTL[2:0] 

CH2COM

SEN 

CH2COM

FEN CH2MS[1:0] 

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

rw rw rw rw rw rw 

₮ ̔ 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 CH3COMCEN 3 ₮ 0ᶏ  
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CH0COMCEN Ȃ 

14:12 CH3COMCTL[2:0] 3 ₮   

CH0COMCTL Ȃ 

11 CH3COMSEN 3 ₮ ᶏ  

CH0COMSEN Ȃ 

10 CH3COMFEN 3 ₮ ᶏ  

CH0COMFEN Ȃ 

9:8 CH3MS[1:0] 3  

֓ᵝ ӈԅ ῀Ḥ Ȃ ῏ (TIMERx_CHCTL2

CH3ENᵝ 0) ֓ᵝ  ΏȂץ

00̔ 3 ҹ ₮ 

01̔ 3 ҹ ῀̆IS3 CI3FE3҉ 

10̔ 3 ҹ ῀̆IS3 CI2FE3҉ 

11̔ 3 ҹ ῀̆IS3 ITS҉ 

̔ CH3MS[1:0]=11 ̆ TRGSᵝ̂ᵝԍ TIMERx_SMCFG ̃

ῤ ῀ 

7 CH2COMCEN 2 ₮ 0ᶏ  

ᵝ 1̆ ⌠ ETIFP ῀ ̆O2CPRE Ḥ 0 

0̔ᶏ 2 ₮  

1̔ 2 ₮  

6:4 CH2COMCTL[2:0] 2 ₮   

ᵝ ӈԅ ₮‰ Ḥ O2CPRE ₮ ̆ O2CPRE‗ ԅ CH2_Oȁ

CH2_ON ṿȂ ̆O2CPRE ̆ CH2_OȁCH2_ON

‗ԍ CH2PȁCH2NPᵝȂ 

000̔ Ȃ ₮ TIMERx_CH2CVҍ TIMERx_CNT

O2CPREҌ ᵬ  

001̔ ҹ Ȃ ṿҍ / ṿ TIMERx_CH2CV

̆ └ O2CPREҹ Ȃ 

010̔ ҹᵞȂ ṿҍ / ṿ TIMERx_CH2CV

̆ └ O2CPREҹᵞȂ 

011̔ Ȃ ṿҍ / ṿ TIMERx_CH2CV ̆

└ O2CPRE Ȃ 

100̔ └ҹᵞȂ └ O2CPREҹᵞ  

101̔ └ҹ Ȃ └ O2CPREҹ  

110 P̔WM 0Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH2CV Ŏ2CPRE

ҹ ̆ ↕ҹᵞ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH2CV ̆

O2CPRE ҹᵞ ̆ ↕ҹ Ȃ 

111 P̔WM 1Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH2CV Ŏ2CPRE

ҹᵞ ̆ ↕ҹ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH2CV ̆

O2CPREҹ ̆ ↕ҹᵞ Ȃ 

PWM Ҋ̆ ₮ ׆ ҹ PWM
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̆O2CPRE Ȃ 

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

Ȃ 

3 CH2COMSEN 0 ₮ ᶏ  

ᵝ 1̆TIMERx_CH2CV ᶏ ̆

Ԋᴆ ᴪ Ȃ  

0̔ 2 ₮/  

1̔ᶏ 2 ₮/  

ֽ ‖ Ҋ(SPM =1)̆ ץ ’Ҋᶏ PWM  

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

2 CH2COMFEN 2 ₮ ᶏ  

ᵝҹ 1 ̆ ҹ PWM0 PWM1 ̆ᴪⱴ /

₮ ῀Ԋᴆ Ȃ ₮ ῀Ḥ ᵬҹѿҩ ̆

CH2_O ҹ ҍ ῏Ȃ 

0̔ 2 ₮ .  

1̔ᶏ 2 ₮ Ȃ 

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

֓ᵝ ӈԅ ᵬ ῀Ḥ Ȃ ῏

(TIMERx_CHCTL2 CH2ENᵝ 0) ֓ᵝ ΏȂ 

00̔ 2 ҹ ₮ 

01̔ 2 ҹ ῀̆IS2 CI2FE2҉ 

10̔ 2 ҹ ῀̆IS2 CI3FE2҉ 

11̔ 2 ҹ ῀̆IS2 ITS҉. 

̔ CH2MS[1:0]=11 ̆ TRGSᵝ̂ᵝԍ TIMERx_SMCFG ̃

ῤ ῀ 

῀ ̔ 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:12 CH3CAPFLT[3:0] 3 ῀ └ 

CH0CAPFLT Ȃ 

11:10 CH3CAPPSC[1:0] 3 ῀ №  

CH0CAPPSC Ȃ 

9:8 CH3MS[1:0] 3  

ҍ ₮ Ȃ 

7:4 CH2CAPFLT[3:0] 2 ῀ └ 

CI2 ῀Ḥ ץ ̆ ᵝ Ȃ 

̔ fSAMP CI2 ῀Ḥ ̆ Ḥ

Ȃ ⌠ ᵝ ̆ ҹ Ȃ 

Ҋ̔ 
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CH2CAPFLT [3:0]  fSAMP 

4ôb0000  

4ôb0001 2 

fCK_TIMER 4ôb0010 4 

4ôb0011 8 

4ôb0100 6 
fDTS/2 

4ôb0101 8 

4ôb0110 6 
fDTS/4 

4ôb0111 8 

4ôb1000 6 
fDTS/8 

4ôb1001 8 

4ôb1010 5 

fDTS/16 4ôb1011 6 

4ôb1100 8 

4ôb1101 5 

fDTS/32 4ôb1110 6 

4ôb1111 8 
 

3:2 CH2CAPPSC[1:0] 2 ῀ №  

2ᵝ ӈԅ 2 ῀ № Ȃ TIMERx_CHCTL2 Ҭ CH2EN 

=0 ̆↕ № ᵝȂ 

00̔ № ̆ ῀ ҉ ⌠ ѿҩ ѿ Ȃ 

01̔ 2ҩԊᴆ ѿ Ȃ 

10̔ 4ҩԊᴆ ѿ Ȃ 

11̔ 8ҩԊᴆ ѿ Ȃ 

1:0 CH2MS[1:0] 2  

ҍ ₮ Ȃ 

└ 2̂ TIMERx_CHCTL2̃ 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  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 

 

Bits  Fields Descriptions 

31:14 Ḡ  Ḡ ᵝṿȂ 

13 CH3P 3  
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CH0P Ȃ 

12 CH3EN 3ᶏ  

CH0EN Ȃ 

11 CH2NP 2ԑ ₮  

CH0NP  

10 CH2NEN 2ԑ ₮ᶏ  

CH0NEN Ȃ 

9 CH2P 2  

CH0P Ȃ 

8 CH2EN 2ᶏ  

CH0EN Ȃ 

7 CH1NP 1ԑ ₮  

CH0NP Ȃ 

6 CH1NEN 1ԑ ₮ᶏ  

CH0NEN Ȃ 

5 CH1P 1  

CH0P Ȃ 

4 CH1EN 1ᶏ  

CH0EN Ȃ 

3 CH0NP 0ԑ ₮  

0 ҹ ₮ ̆ ᵝ ӈԅԑ ₮Ḥ Ȃ 

0̔ 0ԑ ₮ ҹ  

1̔ 0ԑ ₮ᵞ ҹ  

0 ҹ ῀ ̆ ᵝ CH0P ᶏ ̆ᵬҹ ῀Ḥ CI0

└Ḥ Ȃ  

TIMERx_CCHP PROT [1:0]=11 10 ᵝҌ Ȃ 

2 CH0NEN 0ԑ ₮ᶏ  

0 ҹ ₮ ̆ ᵝ 1ᶏ 0 ԑ ₮Ȃ 

0̔ 0ԑ ₮Ȃ 

1̔ᶏ 0ԑ ₮Ȃ 

1 CH0P 0  

0 ҹ ₮ ̆ ᵝ ӈԅ ₮Ḥ Ȃ 

0̔ 0 ҹ  

1̔ 0ᵞ ҹ  

0 ҹ ῀ ̆ ᵝ ӈԅ CI0Ḥ Ȃ 

[CH0NP, CH0P] CI0FE0 CI1FE0 Ȃ 

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

̆ ғ CIxFE0Ҍᴪ Ȃ 



                                      GD32A490Ύ 

385 
 

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

̆ ғ CIxFE0ᴪ Ȃ 

[CH0NP==1, CH0P==0]̔Ḡ Ȃ  

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

Ḥ ̆ ғ CIxFE0Ҍᴪ Ȃ 

TIMERx_CCHP PROT [1:0]=11 10 ᵝҌ Ȃ 

0 CH0EN 0 / ᶏ  

0 ҹ ₮ ̆ ᵝ 1 ᶏ CH0_O Ḥ Ȃ 0 ҹ

῀ ̆ ᵝ 1ᶏ 0҉ ԊᴆȂ 

0̔ 0Ȃ 

1̔ᶏ 0Ȃ 

̂TIMERx_CNT̃ 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

CNT[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CNT[15:0] ֓ᵝ ╠ ṿȂΏ ᵬ ṿȂ 

№ ̂TIMERx_PSC̃ 

Ẓ ̔ 0x28 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

PSC[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 
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15:0 PSC[15:0] № ṿ 

ԍ TIMER_CK ̆(PSC+1)ץ Ԋᴆ֟ P̆SC ṿ

῀⌠ Ȃ 

ꜚ ̂TIMERx_CAR̃ 

Ẓ ̔0x2C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

CARL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CARL[15:0] ꜚ ṿ 

֓ᵝ ӈԅ ꜚ ṿȂ 

̂TIMERx_CREP̃ 

Ẓ ̔0x30 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  CREP[7:0] 

 rw 

 

ᵝ/ᵝ     

31:8 Ḡ  Ḡ ᵝṿȂ 

7:0 CREP[7:0] ṿ 

֓ᵝ ӈԅ Ԋᴆ ֟ Ȃ ṿ⁞ҹ 0 ֟ ԊᴆȂ

Ӟᴪ ֓ᵝ ̂╠ ᶏ ̃Ȃ 

0 / ̂TIMERx_CH0CṼ 

Ẓ ̔0x34 

ᵝṿ̔0x0000 0000 
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̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

CH0VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CH0VAL[15:0] 0 ṿ 

0 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

0 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

1 / ̂TIMERx_CH1CṼ 

Ẓ ̔0x38 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

CH1VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CH1VAL[15:0] 1 ṿ 

1 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

1 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

2 / ̂TIMERx_CH2CṼ 

Ẓ ̔0x3C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

 

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

CH2VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CH2VAL[15:0] 2 ṿ 

2 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

2 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

3 / ̂TIMERx_CH3CṼ 

Ẓ ̔0x40 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

CH3VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CH3VAL[15:0] 3 ṿ 

3 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

3 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

ԑ Ḡ ̂TIMERx_CCHP̃ 

Ẓ ̔0x44 

ᵝṿ̔ 0x0000 0000 

̂32ᵝ̃  

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

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

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

rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15 POEN ₮ᶏ  

ᵝ Ҋץ 1̔ 

ïΏ 1 ᵝ 

ï OAEN=1̆↕ Ҋѿ Ԋᴆ 1. 

ᵝ Ҋץ 0̔ 

ïΏ 0 0 

ï Ҭ ῀̂ ̃ 

ѿҩ ҹ ₮ ̆ ԅ ᶏ ᵝ̂TIMERx_CHCTL2

CHxEN, CHxNENᵝ̃̆↕ CHx_O CHx_ON ₮Ȃ 

0̔ ₮ 

1̔ᶏ ₮ 

ֽ̔ CHxMS[1:0]=2ôb00ᵝ  

14 OAEN ꜚ ₮ᶏ  

0̔POENᵝ ᶏ ᴆ 1 

1̔ Ҭ ῀ ̆Ҋѿ Ԋᴆ ̆POENᵝ 1 

ᵝ TIMERx_CCHP PROT [1:0] =00 ḱ Ȃ 

13 BRKP Ҭ  

ᵝ ӈԅҬ ῀Ḥ BRKIN Ȃ 

0̔Ҭ ῀ᵞ  

1̔Ҭ ῀  

12 BRKEN Ҭ ᶏ  

ᵝ 1ᶏ Ҭ Ԋᴆ CKM Ԋᴆ ῀Ȃ 

0̔ Ҭ ῀ 

1̔ᶏ Ҭ ῀ 

ᵝ TIMERx_CCHP PROT [1:0] =00 ḱ Ȃ 

11 ROS Ҋñ̓͂ òᶏ  

POENᵝ 1̂ ̃̆ ᵝ ץ 1 ᶏ ( ԑ ₮ғ

ҹ ₮ ) ₮ľ῏ ĿȂ 18-2. └ ԑ ₮  

0̔ ₮ľ῏ Ŀ Ȃ CHxEN CHxNEN ᵝ ̆ ҹ ₮

ľ ĿȂ 

1̔ ₮ľ῏ Ŀᶏ Ȃ CHxEN CHxNEN ᵝ ̆ ҹ ₮

ľ῏ ĿȂ 

ᵝ TIMERx_CCHP PROT [1:0]=10 11 Ҍ Ȃ 

10 IOS Ҋñ̓͂ òᶏ  

POENᵝ 0̂ ̃̆ ᵝ ץ 1 ᶏ ( ԑ ₮ғ
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ҹ ₮ ) ₮ľ῏ ĿȂ 18-2. └ ԑ ₮ Ȃ 

0̔ ₮ľ῏ Ŀ Ȃ CHxEN CHxNEN ᵝ ̆ ҹ ₮

ľ ĿȂ 

1̔ ₮ľ῏ Ŀᶏ ȂҌ CHxEN CHxNENᵝ ṿ̆ ҹ ₮ľ῏

ĿȂ 

ᵝ TIMERx_CCHP PROT [1:0]=10 11 Ҍ Ȃ 

9:8 PROT[1:0] ԑ Ḡ └ 

ңᵝ ӈԅ ΏḠ Ȃ 

00̔ Ḡ Ȃ ΏḠ Ȃ 

01̔PROT 0ȂTIMERx_CTL1 Ҭ ISOx/ISOxN ᵝ̆TIMERx_CCHP 

Ҭ BRKEN/BRKP/OAEN/DTCFG ᵝΏḠ Ȃ 

10 P̔ROT 1Ȃ ԅ PROT 0Ҋ ΏḠ ̆ TIMERx_CHCTL2

Ҭ CHxP/CHxNP ᵝ̂ ҹ ₮ ̃̆TIMERx_CCHP 

Ҭ ROS/IOS ᵝΏḠ Ȃ 

11̔ PROT 2.Ȃ ԅ PROT 1 Ҋ ΏḠ ̆

TIMERx_CHCTLR0/1 Ҭ CHxCOMCTL/ CHxCOMSENᵝ̂ ῏ ҹ

₮ ̃ΏḠ Ȃ 

ᵝ ңᵝ Ώѿ ̆ѿ TIMERx_CCHP Ώ῀̆ ңᵝ Ώ

Ḡ Ȃ 

7:0 DTCFG[7:0] └ 

DTCFGṿ ῏ Ҋ̔ 

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

3ôb0xx DTCFG[7:0] * tDTS_CK 

3ôb10x (64+ DTCFG[5:0]) * tDTS_CK *2 

3ôb110 (32+ DTCFG[4:0]) * tDTS_CK *8 

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

̔ 

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

2. ᵝ TIMERx_CCHP PROT [1:0]=00 ḱ Ȃ 

DMA ̂TIMERx_DMACFG̃ 

Ẓ ̔0x48 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  DMATC[4:0] Ḡ  DMATA [4:0] 

 rw  rw 

 

ᵝ/ᵝ     
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31:14 Ḡ  Ḡ ᵝṿȂ 

12:8 DMATC [4:0] DMAᴰ  

ᵝ ӈԅ DMA ̂ Ώ̃TIMERx_DMATB n̆n = (DMATC 

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

7:5 Ḡ  Ḡ ᵝṿȂ 

4:0 DMATA [4:0] DMAᴰ  

ᵝ ӈԅ DMA TIMERx_DMATB ѿҩ Ȃ

TIMERx_DMA ѿ ̆ ᵝ Ȃ ԋ

TIMERx_DMATB ̆ +0x4Ȃ 

DMA ‖ ̂TIMERx_DMATB̃ 

Ẓ ̔0x4C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

DMATB[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 DMATB [15:0] DMA ‖ 

ҩ Ώ̆̂ +ᴰ *4̃ ῤ ᴪ Ȃ

ᴰ ᴆ ̆ ҹ 0⌠ DMATCȂ 

̂TIMERx_CFG̃ 

Ẓ ̔0xFC 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  CHVSEL OUTSEL 

 rw rw 

 

ᵝ/ᵝ     
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31:2 Ḡ  Ḡ ᵝṿȂ 

1 CHVSEL Ώ ᵝ 

ᵝ ᴆΏ 1 0Ȃ 

1̔ Ώ῀ ṿҍ ╠ṿ ̆Ώ῀ ᵬ Ȃ 

0̔ Ȃ 

0 OUTSEL ₮ṿ ᵝ 

ᵝ ᴆΏ 1 0Ȃ 

1̔ POENᵝҍ IOSᵝ ҹ 0̆↕ ₮ Ȃ 

0̔ Ȃ 
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18.2. L0̂TIMERx, x=1,2,3,4̃ 

 ׃ .18.2.1

L0 4 ̆ ῀ ̆ ₮ ̆֟ PWMḤ └

Ȃ L0 16β Ȃ 

̆ ץ ̆ῒ Ԋᴆ ץ ꜚῒז Ȃ 

ӊ ԑ ̆ᵖ ױז ץ ѿ ѿҩ ̆ ֓

ѿ ⱴȂ 

18.2.2. Һ  

Â ̔4̕ 

Â ̔16ᵝ̂TIMER2&3̃̆32ᵝ̂TIMER1&4̃̕ 

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 

18.2.3. ⱳ  

 

18-28. L0 ᶫԅ L0 ῤ Ȃ 
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18-28. L0  

=10

0

0 0

῀
&

&
№

῀

№

TIMERx_CHxCV

/Ҭ

Ҭ └

APB BUS

CK_TIMER

CH0_IN

CH1_IN

CH2_IN

CH3_IN

CI0

ITI0

ITI1

ITI2

ITI3

TIMERx_ETI

ꜚ

№

₮

̆PWM Ҋ ₮
Ḥ ֟ ̆ ∆ ̆ ᴆ

₮ └

CH0_O

DMA└

TIMERx_TRGO

DMA REQ/ACK

TIMERx_CH0

TIMERx_CH1

TIMERx_CH2

TIMERx_CH3

TIMERx_TG

TIMERx_UP

ŀŀ.

Interrupt CH1_O

CH2_O

CH3_O

Update

Trigger

Cap/Com

TIMER_CK
PSC_CLK

 

 

L0 ץ ῤ CK_TIMER SMĈTIMERx_SMCFGβ[2:0]̃

└ ꜚȂ 

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

SMC[2:0]==3ôb000̆ ꜚ № ῤ CK_TIMERȂ CEN

ᵝ̆CK_TIMER № ̂ № ṿ TIMERx_PSC ̃֟ PSC_CLKȂ 

TIMERx_SMCFG SMC[2:0]ҹ0x1ȁ0x2ȁ0x30x7̆ № ῒז

̂ TIMERx_SMCFGTRGS [2:0] ̃ ꜚ̆ Ҋ Ȃ SMCβ

ҹ0x4ȁ0x50x6̆ № ῤ CK_TIMERꜚȂ 
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18-29. 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  

№ ץ TIMERx_CI0/ TIMERx_CI1ҩ҉ Ҋ Ȃ

ץ SMC [2:0]ҹ 0x7 TRGS [2:0]ҹ 0x4̆0x50x6 ȂCIx 

TIMERx_CIx Ḥ Ȃ 

№ Ӟ ץ ῤ Ḥ ITI0/1/2/3҉ Ȃ ץ SMC 

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

Â SMC==1ôb1̂ 1̃̆ ῀ ETIᵬҹ  

№ ץ ETI ҩ҉ Ҋ Ȃ ץ

TIMERx_SMCFGҬ SMC1βҹ1 Ȃ ѿ ETIḤ ᵬҹ ̆

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

⌠ ȂȂ ETIFḤ ҹ ̆ └ ҩETIḤ

҉ ֟ ѿҩ ‖ ҹ № ᶫ Ȃ 

№  

№ ץ ̂TIMER_CK̃ 1⌠ 65536ӊ ᴋ ṿ№ ̆№

PSC_CLKꜚ Ȃ№ № TIMERx_PSC└̆ ҩ └

‖ ̆ Ȃ № Ҋѿ Ԋᴆ⌠

Ȃ 
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18-30. PSC ṿ0׆ ⌠2 ̆  

 

 

TIMER_CK

CEN

PSC_CLK

CNT_REG

Reload Pulse

Prescaler CNT

Prescaler 
shadow

94 95 96 97 98 99

0 2

0 2

0 1 2 0 1 2 0 1

PSC value

UPG

0 2

0 1 2

 

҉  

̆ ҉ Ȃ 0׆ ҉ ⌠ ꜚⱴ ṿ̂

ӈ TIMERx_CARҬ̃̆ ѿ ⌠ ꜚⱴ ṿ̆ᴪ ׆ 0 ҉

֟ ҉ ԊᴆȂ ҉ Ҭ T̆IMERx_CTL0Ҭ └ᵝDIR

0Ȃ 

TIMERx_SWEVG UPGβ 1 Ԋᴆ ̆ ṿᴪ 0̆ ֟

ԊᴆȂ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ̂ ꜚ ̆ № ̃ Ȃ 

Ҋ ֓ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99̆ Ҍ № Ҋ

ҹȂ 
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18-31. ҉ ̆PSC=0/2 

 

 

CEN

PSC_CLK

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

Update event (UPE)

Update interrupt flag (UPIF)

CNT_REG 96

Update event (UPE)

Update interrupt flag (UPIF) Hardware set Software clear

Hardware set

PSC = 0 

PSC = 2 

TIMER_CK

8

PSC_CLK

97 98 99 0 1

 

18-32. ҉ ̆ TIMERx_CAR ṿ 

 

 

TIMER_CK

CEN

PSC_CLK

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

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register
120 99

change CAR Vaule 

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

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register 120 99

change CAR Vaule 

120 99Auto-reload shadow register

...

Hardware set

Hardware set
Software clear

Hardware set

ARSE = 0 

ARSE = 1 
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Ҋ  

̆ Ҋ Ȃ ׆ ꜚⱴ ṿ̂ ӈ TIMERx_CAR

Ҭ̃ Ҋ ⌠ 0Ȃѿ ⌠ 0̆ ᴪ ׆ ꜚⱴ ṿ ֟

Ҋ ԊᴆȂ Ҋ Ҭ T̆IMERx_CTL0Ҭ └ᵝDIR

1Ȃ 

TIMERx_SWEVG UPGβ 1 Ԋᴆ ̆ ṿᴪ ∆ ҹ ꜚ

ⱴ ṿ̆ ֟ ԊᴆȂ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ̂ ꜚ ̆ № ̃ Ȃ 

Ҋ ֓ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99̆ Ҍ Ҋ ҹȂ 

18-33. Ҋ ̆PSC=0/2 

 

 

CEN

PSC_CLK

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

Update event (UPE)

Update interrupt flag (UPIF)

CNT_REG 3

Update event (UPE)

Update interrupt flag (UPIF) Hardware set Software clear

Hardware set

PSC = 0 

PSC = 2 

TIMER_CK

91

PSC_CLK

2 1 0 99 98
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18-34. 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

҉ Ҭ  ̆ ⌠̂ ꜚⱴ ṿ-1̃ ֟ ѿҩ҉ Ԋᴆ̕ Ҋ

Ҭ̆ ⌠ 1 ֟ ѿҩҊ ԊᴆȂ Ҭ Ҭ̆

TIMERx_CTL0Ҭ └ᵝDIR ̆ ԅ Ȃ 

TIMERx_SWEVG UPGβ 1 ∆ץ ṿҹ 0̆ ֟ ѿҩ Ԋᴆ̆

Ҭ Ҋ ҉ Ҋ Ȃ 

҉ Ҋ ̆TIMERx_INTFҬ UPIFβ ᴪ 1̆ CHxIFβ 1ҍ

TIMERx_CTL0ҬCAM ṿ ῏Ȃΐᵣ 18-35. Ҭ

 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ̂ ꜚ ̆ № ̃ Ȃ 

Ҋ ֓ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99̆TIMERx_PSC=0x0̆ ҹ 



                                      GD32A490Ύ 

400 
 

18-35. Ҭ  

Hardware set

Software clear

 

CEN

PSC_CLK

CNT_REG 3 2 1 0 1 2 ŀ. 98 99 98 ŀ 1 0

Underflow

Overflow

TIMERx_CTL0 CAM = 2'b11 

TIMER_CK

1 2 ŀ. 98 99 98 97

UPIF

CHxIF

CHxIF

TIMERx_CTL0 CAM = 2'b10 (upcount only )

TIMERx_CTL0 CAM = 2'b10 (downcount only )

CHxIF

CHxCV=2 2 1

2

 

῀ ₮  

L0 ҩ ԍ ῀ ₮ Ȃ ҩ ѿҩ

̆ ѿҩ ῀ ̆ └ ₮ Ȃ 

Â ῀ ⱳ  

῀ ⱳ ᾛ ѿҩ ̆ ̆ ̆ Ȃ ῀ ѿҩ

̆ѿҩ ̆ ѿҩ № Ȃ ῀ ҉₮

̆TIMERx_CHxCVᴪ ╠ ṿ̆ CHxIFᵝ 1̆ CHxIE = 

1↕֟ Ҭ Ȃ 
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18-36. ῀  

CI0

Synchronizer

D

Prescaler
Capture 
Register

̂CH0VAL̃

Clock 
Prescaler Counter

TIMER_CK

Q

Filter

D Q D Q

Edge Detector

CI1FE0 

ITS 

CH0MS

CH0IF

CH0IE
CH0_CC_I

TIMERx_CC_INT

Capture INT From Other Channal

CH0CAPPSC

Edge selector
&inverter

Based on 
CH0P&CH0NP

CI0FE0

Rising/Falling

ITI0

ITI3

ITI1

ITI2

CI0FED

Rising&Falling

IS0 

CI0FED

 

῀ Ḥ CIx ң ̆ ѿ TIMERx_CHxḤ ̆ ѿ

TIMERx_CH0,TIMERx_CH1TIMERx_CH2ӊ Ḥ Ȃ ῀Ḥ CIxᾢ

TIMER_CKḤ ̆ ̆֟ ѿҩ Ḥ Ȃ

̆ ץ ҉ Ҋ Ȃ CHxP ᶏ ҉ Ҋ Ȃ

CHxMS.̆ ץ ῒז ῀Ḥ ̆ῤ Ḥ Ȃ IC№ ̆ᶏ ҩ ῀

Ԋᴆ ֟ ѿҩ ԊᴆȂ Ԋᴆ ̆CxCVỮ ṿȂ 

Ҋ̔ 

ѿ ̔ ̂TIMERx_CHCTL0 ҬCHxCAPFLT̃̔  

῀Ḥ Ḥ ̆ CHxCAPFLTȂ 

ԋ ̔ ̂TIMERx_CHCTL2ҬCHxP/CHxNP̔̃ 

CHxP/CHxNP ҉ Ҋ Ȃ 

҈ ̔ ̂TIMERx_CHCTL0ҬCHxMS̔̃ 

ѿ CHxMS ῀ ̆ Ḡ ῀

̂CHxMS!=0x0̃̆ ғTIMERx_CxCVҌ Ῥ ΏȂ 

̔Ҭ ᶏ ̂TIMERx_DMAINTENҬCHxIECHxDEÑ̔  

ᶏ Ҭ ̆ ץ Ҭ DMA Ȃ 

ԓ ̔ ᶏ ̂TIMERx_CHCTL2ҬCHxEÑȂ 

̔ ῀Ḥ ̆TIMERx_CHxCV ╠ ṿ̆CHxIFҹ 1Ȃ

CHxIFᵝ ҹ1̆ ↕CHxOFβ 1Ȃ TIMERx_DMAINTENҬCHxIE

CHxDEN ̆ Ҭ DMA ᴪ ₮Ȃ 

֟ ̔ ᴆ CHxGβ̆ ᴪ ֟ Ҭ DMA Ȃ 

῀ Ӟ TIMERx_CHx҉Ḥ ‖ Ȃᶛ ̆ѿҩ PWM

⌠CI0Ȃ TIMERx_CHCTL0ҬCH0MSҹ2ôb01̆ 0 Ḥ ҹCI0

҉ Ȃ TIMERx_CHCTL0Ҭ CH1MSҹ 2ôb10̆ 1 Ḥ

ҹ CI0 Ҋ Ȃ ҹ ᵝ ̆ 0 ҉ ᵝȂ

TIMERX_CH0CV PWM ṿ T̆IMERx_CH1CV PWM ṿȂ 
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Â ₮ ⱳ  

₮ T̆IMERx֟ץ ‖ ῒ̆ᵝ ̆ ̆ Ȃ

ѿҩ ₮ CxCV ҍ ṿ ̆ CHxCOMCTL ̆ ҩ

₮ ץ ̆ ᵞ Ȃ ṿҍ CxCV ṿ ̆

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

Ҋ̔ 

ѿ ̔ ̔ 

        ̆ № Ȃ 

ԋ ̔ ̔ 

CHxCOMSENᵝ ₮ ̕ 

CHxCOMCTLᵝ ₮ ̂ /ᵞ / ̃̕  

CHxP/CHxNPβ ̕ 

CHxENᶏ ₮Ȃ 

҈ ̔ CHxIE/CxCDEᵝ Ҭ /DMA ᶏ Ȃ 

̔ TIMERx_CARTIMERx_CHxCV ₮ ̔ 

CxCVץ ᵰ Ȃ 

ԓ ̔ CENβᶏ Ȃ 

18-37. ҈ ₮ ԅ҈ ₮ ̔ / /ᵞ C̆AR=0x63, 

CxCV=0x3Ȃ 

18-37. ҈ ₮  

 

 

CEN

CNT_REG 00 01 02 03 04 05 ŀ. 62 63

Overflow

match toggle

CNT_CLK

OxCPRE

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

match set

match clear

OxCPRE

OxCPRE

 

₮PWMⱳ  

PWM ₮ Ҋ̂PWM 0 CHxCOMCTLҹ 3ôb110̆PWM 1
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CHxCOMCTLҹ 3ôb111̃̆ TIMERx_CAR TIMERx_CHxCVṿ̆

₮PWM Ȃ 

̆ ױ ҹң№ץ PWM ̔EAPWM̂ PWM̃ CAPWM̂Ҭ

PWM̃Ȃ 

EAPWM TIMERx_CARṿ‗ ̆ TIMERx_CHxCVṿ‗ Ȃ

18-38. EAPWM ԅEAPWM ₮ Ҭ Ȃ 

CAPWM ̂2*TIMERx_CARṿ̃‗ ̆ ̂2*TIMERx_CHxCV

ṿ̃‗ Ȃ 18-39. CAPWM ԅCAPWM ₮ Ҭ Ȃ 

PWM0 Ҋ̂CHxCOMCTL==3ôb110̃̆ TIMERx_CHxCV ṿ ԍ

TIMERx_CAR ṿ̆ ₮ѿ ҹ Ȃ 

PWM0 Ҋ̂CHxCOMCTL==3ôb110̃̆ TIMERx_CHxCVṿ ԍ 0̆

₮ѿ ҹ Ȃ 

18-38. EAPWM  

0

CHxVAL

CAR

PWM  MODE0

PWM  MODE1

Cx OUT

Cx OUT

Interrupt signal

CHxIF
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18-39. 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  

TIMERxԍ ₮ Ҋ̆ CHxCOMCTLᵝ ץ ӈOxCPREḤ ̂ x

‰ Ḥ ̃ ȂOxCPREḤ ₮ⱳ ̆ ̆ CHxCOMCTL=0x00

Ḡץ ̕ CHxCOMCTL=0x01ץ OxCPREḤ ҹ ̕

CHxCOMCTL=0x02ץ OxCPREḤ ҹᵞ ̕ CHxCOMCTL=0x03̆

ṿ TIMERx_CHxCVṿ ̆ ץ ₮Ḥ Ȃ 

PWM 0 PWM 1 OxCPRE ѿ ₮ ̆ CHxCOMCTLᵝ ᵝ0x06

0x07ץ PWM 0/PWM 1Ȃ ֓ Ҭ̆ ṿ TIMERx_CHxCV

ṿ ῏ ץ ŎxCPREḤ ῒ Ȃΐᵣ ̆ ᵝȂ 

CHxCOMCTL =0x040x05ץ OxCPREḤ └ ₮ⱳ Ȃ ₮ Ḥ

ᴆ ҹ ̆ Ҍᶭ ԍTIMERx_CHxCVṿ ṿӊ

Ȃ 

CHxCOMCEN=1̆ ETI Ḥ ֟ ETIFEḤ ҹ ̆OxCPRE

└ҹᵞ Ȃ Ҋѿ Ԋᴆ⌠ ̆OxCPREḤ ᴪ ⌠ Ȃ 

֜  

֜ Ȃ 

ᴰ ⱳ  

ᴰ ⱳ Ȃ 
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Һ-׆  

TIMERx Ҋ ̆ ᵝ ̆ Ả Ԋᴆ ̆ ץ

TIMERx_SMCFGҬ SMC [2:0]֓ Ȃ ֓ ῀ ץ

TIMERx_SMCFGҬ TRGS [2:0]Ȃ 

׆ .18-5 ↓ ҽᶛ 

    №  

↓ҽ 

SMC[2:0] 

3'b100̂ ᵝ ̃ 

3'b101̂ Ả ̃ 

3'b110̂Ԋᴆ ̃ 

TRGS[2:0] 

000̔ITI0 

001̔ITI1 

010̔ITI2 

011̔ITI3 

100̔CI0F_ED 

101̔CI0FE0 

110̔CI1FE1 

111̔ETIFP 

CI0FE0

CI1FE1̆ CHxP

CHxNP

Ȃ 

ETIFP̆

ETP

Ȃ 

ҹITIx̆

№ Ҍ Ȃ 

ҹCIx̆

CHxCAPFLT ̆

№ Ҍ Ȃ 

ҹETIFP̆

№ Ȃ 

ᶛ1 

ᵝ  

῀҉ ⌠

̆

Ȃ 

TRGS[2:0]=3ôb000 

ITI0ҹ Ȃ 

ITI0̆

Ҍ Ȃ 

ITI0̆

№ Ҍ Ȃ 

18-40. β  

  

TIMER_CK

CEN

CNT_REG 5E 5F 60 61 62 63 00 01 02 03 04 00 01 02

UPIF

ITI0

TRGIF

Internal sync delay

 

ᶛ2 

Ả  

῀ҹᵞ

Ṝ̆ Ả

̆ ῀ҹ

̆ Ȃ 

TRGS[2:0]=3ôb101 

CI0FE0ҹ

Ȃ 

TI0S=0̂ ̃

[CH0NP=0̆CH0P=0] 

CI0FE0Ҍ Ȃ

҉  Ȃ 

ҩᶛ Ҭ

Ȃ 
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    №  

18-41. Ả  

 

 

TIMER_CK

CEN

CNT_REG 5E 5F 60 61 62

CI0

TRGIF

CI0FE0

63

 

ᶛ3 

Ԋᴆ  

῀ ҉

Ȃ 

TRGS[2:0]=3ôb111 

ETIFPҹ

Ȃ 

ETP = 0̆ETI Ҍ

Ȃ 

ETPSC = 1̆ETI 2№ Ȃ 

ETFC = 0̆ETI Ȃ 

18-42. Ԋᴆ  

  

TIMER_CK

CNT_REG 5E 5F 60 61

ETI

TRGIF

ETIFP

 

‖  

‖ Ȃ 

ԑ  

̂TIMERx,x=0,7Ȃ̃ 

DMA  

DMA DMA Ȃ ңҩ DMA ῏

̔TIMERx_DMACFGTIMERx_DMATBȂ ̆ ᶏ DMA ̆ѿ֓ῤ

Ҭ Ԋᴆ ֟ץ DMA Ȃ Ҭ Ԋᴆ ̆TIMERxᴪ DMA ȂDMA

M2P ̆PADDRTIMERx_DMATB ̆DMA ᴪ TIMERx_DMATB

Ȃ ҉̆TIMERx_DMATB ѿҩ ‖̆ ᴪ TIMERx_DMATB⌠ѿ

ҩῤ ̆ ҩῤ TIMERx_DMACFGҬ DMATA Ȃ

TIMERx_DMACFGDMATCβ ṿҹ 0̆ 1 ᴰ ̆ 1ҩ DMA

ץ Ȃ TIMERx_DMACFGDMATCβ ṿҌҹ 1̆ ᶛ ῒṿҹ 3̆

4 ᴰ ̆ Ῥ 3 DMA Ȃ 3 Ҋ D̆MA TIMERx_DMATB
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ᴪ ⌠ DMATA+0x4, DMATA+0x8, DMATA+0xc Ȃ ӊ̆

ѿ DMAῤ Ҭ ̆ ᴪ ̂DMATC+1̃ Ȃ 

Ῥ 1 DMA Ԋᴆ̆TIMERxᴪ ҉ Ȃ 

 

CortexÈ-M4ῤ Ả ̆DBG_CTL2 Ҭ TIMERx_HOLDβ 1̆

Ả Ȃ 

  



                                      GD32A490Ύ 

408 
 

18.2.4. TIMERx ̂x=1,2,3,4̃ 

TIMER1 ̔0x4000 0000 

TIMER2 ̔0x4000 0400 

TIMER3 ̔0x4000 0800 

TIMER4 ̔0x4000 0C00 

└ 0̂ TIMERx_CTL0̃ 

Ẓ ̔0x00  

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

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

 rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ     

31:10 Ḡ  Ḡ ᵝṿȂ 

9:8 CKDIV[1:0] №   

ᴆ CKDIV̆ (CK_TIMER) ҍ

(DTS)ӊ № Ȃ 

00̔fDTS=fCK_TIMER 

01̔fDTS= fCK_TIMER /2 

10̔fDTS= fCK_TIMER /4 

11̔Ḡ  

7 ARSE ꜚ ᶏ   

0̔ TIMERx_CAR Ȃ 

1̔ᶏ TIMERx_CAR Ȃ 

6:5 CAM[1:0]  

00̔ Ҭ ( )Ȃ DIRᵝ ԅ   

01̔Ҭ Ҋ 1 Ȃ Ҭ ̆ ₮

̂TIMERx_CHCTL0 ҬCHxMS=00̃̆ Ҋ ̆CHxFᵝ 1 

10̔Ҭ ҉ 1 Ȃ Ҭ ̆ ₮

̂TIMERx_CHCTL0 ҬCHxMS=00̃̆ ҉ ̆CHxFᵝ 1 

11̔Ҭ ҉Ҋ 1 Ȃ Ҭ ̆ ₮

̂TIMERx_CHCTL0 ҬCHxMS=00̃̆ ҉ Ҋ ̆CHxFᵝ ᴪ

1 

ᶏ ץ ̆ ᵝҌ ׆ 0x00℗ ⌠ 0x00 
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4 DIR  

0̔ ҉  

1̔ Ҋ  

ҹҬ ̆ ᵝ Ȃ 

3 SPM ‖  

0̔ ‖ Ȃ Ԋᴆ ̆  

1̔ ‖ ᶏ Ȃ Ҋѿ Ԋᴆ ̆ Ả  

2 UPS  

ᴆ ᵝ̆ Ԋᴆ . 

ҊԊᴆץ0̔ ᴪ֟ Ҭ DMA ̔ 

UPGᵝ 1  

₮/Ҋ   

ᵝ ֟   

1̔Ҋ↓Ԋᴆᴪ֟ Ҭ DMA ̔ 

₮/Ҋ   

1 UPDIS .  

ᵝ ᶏ Ԋᴆ ֟  

0̔ Ԋᴆᶏ . Ԋᴆ ̆ ῀ ṿ̆ץҊԊᴆ

ᴪ֟ Ԋᴆ̔ 

UPGᵝ 1  

₮/Ҋ   

ᵝ ֟   

1̔ Ԋᴆ .  

̔ ᵝ 1 ̆UPGᵝ 1 ᵝ Ҍᴪ֟ Ԋᴆ̆ᵖ

№ ∆  

0 CEN ᶏ  

0̔ Ȃ 

1̔ ᶏ Ȃ 

ᴆ CENᵝ 1 ̆ ȁ Ả ᵬȂ 

└ 1̂ TIMERx_CTL1̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  TI0S MMC[2:0] DMAS Ḡ . 

 rw rw rw  
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ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7 TI0S 0 ῀   

0̔ TIMERx_CH0 ᵬҹ 0 ῀Ȃ 

1̔ TIMERx_CH0, CH1 CH2 ᵬҹ 0 ῀Ȃ 

6:4 MMC[2:0] Һ └l 

֓ᵝ └TRGOḤ ̆TRGOḤ Һ ׆ ԍ ⱳ Ȃ  

000̔ ֟ ѿҩ ᵝԊᴆ ̆ ₮ѿҩTRGOḤ ̆ ᵝ ҹ̔ 

        Һ ֟ ѿҩ ᵝԊᴆ 

        TIMERx_SWEVG ҬUPGᵝ 1 

001̔ ֟ ѿҩ ᶏ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ ᶏ ҹ̔ 

        CENᵝ 1 

        Ả Ҋ̆ ῀ 1 

010̔ ֟ ѿҩ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ UPDIS

UPSᵝ‗  

011̔ 0 ѿ ѿ ⱳ Һ̆ └ ֟ ѿҩTRGO ‖ 

100̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ O0CPRE 

101̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ O1CPRE 

110̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ O2CPRE 

111̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩ TRGOḤ ̆ Ԋᴆ O3CPRE 

3 DMAS DMA  

0̔ / Ԋᴆ ̆ x DMA Ȃ 

1̔ Ԋᴆ ̆ x DMA Ȃ 

2:0 Ḡ  Ḡ ᵝṿȂ 

׆ ̂TIMERx_SMCFG̃ 

Ẓ ̔0x08  

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

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

rw rw rw rw rw rw  rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15 ETP   

ᵝ ETIḤ  
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0̔ETI ҉  . 

1̔ETIᵞ Ҋ  . 

14 SMC1 SMC ѿ №ҹԅᶏ 1  

1̆ ETIFPḤ ҉ ᴋ ꜚ 

0̔ 1  

1̔ 1ᶏ  

׆ ҹ ᵝ ̆ Ả Ԋᴆ ̆ ׅ ץ ᵬ

1Ȃᵖ TRGS Ҍ ҹ3ôb111Ȃ 

0 1 ̆ ῀ ETIFȂ 

̔ 0ᶏ SMC[2:0]ᵝ Ȃ 

13:12 ETPSC[1:0] №   

Ḥ ETIFP Ҍ TIMER_CK 1/4Ȃ ῀

̆ ᶏץ № ᵞ ETIFP Ȃ  

00̔ №  

01̔2№  

10̔4№  

11̔8№  

11:8 ETFC[3:0] └  

Ḥ ץ ̆ ᵝ ӈԅ ⱬȂ 

ץ̔ fSAMP Ḥ ̆

Ȃ ⌠ ⱬ ̆↕ ҹ ѿҩ Ḥ Ȃ 

EXTFC[3:0]  fSAMP 

4ôb0000 Filter disabled. 

4ôb0001 2 

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׆  
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1̔Һ׆ ᶏ  

6:4 TRGS[2:0]   

ᵝ ѿҩḤ ᵬҹ ῀  

000: ITI0 

001: ITI1 

010: ITI2 

011: ITI3  

100: CI0F_ED 

101: CI0FE0 

110: CI1FE1 

111: ETIFP 

׆ ᶏ ֓ᵝҌ   

3 Ḡ  Ḡ ᵝṿ 

2:0 SMC[2:0] ׆ └ 

000̔῏ ׆ . CEN=1̆↕ № ῤ ꜚ  

001̔ 0. CI1FE1 ̆ CI0FE0 ҉/Ҋ  

010̔ 1. CI0FE0 ̆ CI1FE1 ҉/Ҋ  

011̔ 2. ѿҩḤ ῀ ̆ CI0FE0 CI1FE1   

҉/ Ҋ  

100̔ ᵝ . Ҭ ῀ ҉ ∆ ̆ ғ֟ Ԋᴆ. 

101̔ Ả . ῀ҹ ̆ Ȃѿ ῀ ҹᵞ̆↕

Ả   

110̔Ԋᴆ . ῀ ҉ ꜚȂ 

111̔ 0. Ҭ ῀ ҉ ꜚ   

DMA Ҭ ᶏ ̂TIMERx_DMAINTEÑ 

Ẓ ̔0x0C  

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

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

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

 

ᵝ/ᵝ     

31:15 Ḡ  Ḡ ᵝṿȂ 

14 TRGDEN DMA ᶏ  

0̔ DMA Ȃ 
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1̔ᶏ DMA Ȃ 

13 Ḡ  Ḡ ᵝṿȂ 

12 CH3DEN 3 /  DMA ᶏ  

0̔ 3 / DMA Ȃ 

1̔ᶏ 3 / DMA Ȃ 

11 CH2DEN 2 /  DMA ᶏ  

0̔ 2 / DMA Ȃ 

1̔ᶏ 2 / DMA Ȃ 

10 CH1DEN 1 /  DMA ᶏ  

0̔ 1 / DMA Ȃ 

1̔ᶏ 1 / DMA Ȃ 

9 CH0DEN 0 /  DMA ᶏ  

0̔ 0 / DMA Ȃ 

1̔ᶏ 0 / DMA Ȃ 

8 UPDEN DMA ᶏ  

0̔ DMA Ȃ 

1̔ᶏ DMA Ȃ 

7 Ḡ  Ḡ ᵝṿȂ 

6 TRGIE Ҭ ᶏ  

0̔ Ҭ Ȃ 

1̔ᶏ Ҭ Ȃ 

5 Ḡ  Ḡ ᵝṿȂ 

4 CH3IE 3 / Ҭ ᶏ  

0̔ 3Ҭ Ȃ 

1̔ᶏ 3Ҭ Ȃ 

3 CH2IE 2 / Ҭ ᶏ  

0̔ 2Ҭ Ȃ 

1̔ᶏ 2Ҭ Ȃ 

2 CH1IE 1 / Ҭ ᶏ  

0̔ 1Ҭ Ȃ 

1̔ᶏ 1Ҭ Ȃ 

1 CH0IE 0 / Ҭ ᶏ  

0̔ 0Ҭ Ȃ 

1̔ᶏ 0Ҭ Ȃ 

0 UPIE Ҭ ᶏ  

0̔ Ҭ Ȃ 

1̔ᶏ Ҭ Ȃ 
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Ҭ ̂TIMERx_INTF̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

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

 rc_w0 rc_w0 rc_w0 rc_w0  rc_w0  rc_w0 rc_w0 rc_w0 rc_w0 rc_w0 

 

ᵝ/ᵝ     

31:13 Ḡ  Ḡ ᵝṿȂ 

12 CH3OF 3 ₮  

CH0OF Ȃ 

11 CH2OF 2 ₮  

CH0OF Ȃ 

10 CH1OF 1 ₮  

CH0OF Ȃ 

9 CH0OF 1 ₮  

0 ҹ ῀ ̆ CH0IF ᵝ 1 ̆ ԊᴆῬ

̆ ᵝ ץ ᴆ 1Ȃ ᵝ ᴆ 0Ȃ 

0̔ ₮Ҭ Ȃ 

1̔ ԅ ₮Ҭ Ȃ 

8:7 Ḡ  Ḡ ᵝṿȂ 

6 TRGIF Ҭ  

Ԋᴆ ̆ ᴪ 1̆ ᵝ ᴆ 0Ȃ Ả ᶏ ̆ ῀

ᴋ ֟ץ ԊᴆȂ ↕ ῒ̆ ֽ̆ ῀ ⌠

̆֟ ԊᴆȂ 

0̔ Ԋᴆ֟ Ȃ 

1̔ Ҭ ֟ Ȃ 

5 Ḡ  Ḡ ᵝṿȂ 

4 CH3IF 3 / Ҭ  

CH0IF Ȃ 

3 CH2IF 2 / Ҭ  

CH0IF Ȃ 

2 CH1IF 1 / Ҭ  

CH0IF Ȃ 
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1 CH0IF 0 / Ҭ  

ᴆ 1 ᴆ 0Ȃ 0 ῀ Ҋ ̆ Ԋᴆ ᵝ

1̕ 0 ₮ Ҋ ̆ ᵝ ѿҩ Ԋᴆ 1Ȃ 

0̔ 0Ҭ Ȃ 

1̔ 0Ҭ Ȃ 

0 UPIF Ҭ  

ᵝ ᴋᵥ Ԋᴆ ᴆ 1̆ ᴆ 0Ȃ 

0̔ Ҭ Ȃ 

1̔ Ҭ Ȃ 

ᴆԊᴆ֟ ̂TIMERx_SWEVG̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

Ḡ  TRGG Ḡ  CH3G CH2G CH1G CH0G UPG 

 w  w w w w w 

 

ᵝ/ᵝ     

31:7 Ḡ  Ḡ ᵝṿȂ 

6 TRGG Ԋᴆ֟  

ᵝ ᴆ 1̆ ᴆ ꜚ 0. ᵝ 1̆TIMERx_INTF TRGIF

ᵝ 1̆ Ҭ DMĂ↕֟ Ҭ DMAᴰ Ȃ 

0̔ Ԋᴆ֟ Ȃ 

1̔֟ ԊᴆȂ 

5 Ḡ  Ḡ ᵝṿȂ 

4 CH3G 3 Ԋᴆ  

CH0G Ȃ 

3 CH2G 2 Ԋᴆ  

CH0G Ȃ 

2 CH1G 1 Ԋᴆ  

CH0G Ȃ 

1 CH0G 0 Ԋᴆ  

ᵝ ᴆ 1̆ ԍ 0֟ ѿҩ / Ԋᴆ̆ ᴆ ꜚ 0Ȃ ᵝ

1̆CH0IF ᵝ 1̆ Ҭ DMĂ↕ ₮ Ҭ DMA

Ȃ ̆ 0 ҹ ῀ ̆ ╠ṿ TIMERx_CH0CV
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̆ CH0IF ᵝ ҹ 1̆↕ CH0OF ᵝ 1Ȃ 

0̔Ҍ֟ 0 ԊᴆȂ 

1̔ 0 ԊᴆȂ 

0 UPG Ԋᴆ֟  

ᵝ ᴆ 1̆ ᴆ ꜚ 0Ȃ ᵝ 1̆ ԅҬ ҉

̆ 0Ȃ ↕̂ Ҋ ̃ ῀ ꜚ ṿ̆ №

Ȃ 

0̔ Ԋᴆ֟ Ȃ 

1̔֟ ԊᴆȂ 

└ 0̂ TIMERx_CHCTL0̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

CH1COM

CEN 
CH1COMCTL[2:0] 

CH1COM

SEN 

CH1COM

FEN CH1MS[1:0] 

CH0COM

CEN 
CH0COMCTL[2:0] 

CH0COM

SEN 

CH0COM

FEN CH0MS[1:0] 

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

rw rw rw rw rw rw 

₮ ̔ 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 CH1COMCEN 1 ₮ 0ᶏ  

CH0COMCEN Ȃ 

14:12 CH1COMCTL[2:0] 1 ₮   

CH0COMCTL Ȃ 

11 CH1COMSEN 1 ₮ ᶏ  

CH0COMSEN Ȃ 

10 CH1COMFEN 1 ₮ ᶏ  

CH0COMFEN Ȃ 

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  
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̔ CH1MS[1:0]=11 ̆ TRGSᵝ̂ᵝԍ TIMERx_SMCFG ̃

ῤ ῀Ȃ 

7 CH0COMCEN 0 ₮ 0ᶏ  

ᵝ 1̆ ⌠ ETIFPḤ ῀ ̆O0CPRE Ḥ 0 

0̔ 0 ₮  

1̔ᶏ 0 ₮  

6:4 CH0COMCTL[2:0] 0 ₮   

ᵝ ӈԅ ₮‰ Ḥ O0CPRE ₮ ̆ O0CPRE‗ ԅ CH0_Oȁ

CH0_ON ṿȂ ̆O0CPRE ̆ CH0_OȁCH0_ON

‗ԍ CH0PȁCH0NPᵝȂ 

000̔ Ȃ ₮ TIMERx_CH0CVҍ TIMERx_CNT

O0CPREҌ ᵬ  

001̔ ҹ Ȃ ṿҍ / ṿ TIMERx_CH0CV

̆ └ O0CPREҹ Ȃ 

010̔ ҹᵞȂ ṿҍ / ṿ TIMERx_CH0CV

̆ └ O0CPREҹᵞȂ 

011̔ Ȃ ṿҍ / ṿ TIMERx_CH0CV ̆

└ O0CPRE Ȃ 

100̔ └ҹᵞȂ └ O0CPREҹᵞ  

101̔ └ҹ Ȃ └ O0CPREҹ  

110 P̔WM 0Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH0CV Ŏ0CPRE

ҹ ̆ ↕ҹᵞ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH0CV ̆

O0CPRE ҹᵞ ̆ ↕ҹ Ȃ 

111 P̔WM 1Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH0CV Ŏ0CPRE

ҹᵞ ̆ ↕ҹ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH0CV ̆

O0CPREҹ ̆ ↕ҹᵞ Ȃ 

PWM Ҋ̆ ₮ ׆ ҹ PWM

̆O0CPRE Ȃ 

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

Ȃ 

3 CH0COMSEN 0 ₮ ᶏ  

ᵝ 1̆TIMERx_CH0CV ᶏ ̆

Ԋᴆ ᴪ Ȃ  

0̔ 0 ₮/  

1̔ᶏ 0 ₮/  

ֽ ‖ Ҋ(SPM =1)̆ ץ ’Ҋᶏ PWM  

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

2 CH0COMFEN 0 ₮ ᶏ  

ᵝҹ 1 ̆ ҹ PWM0 PWM1 ̆ᴪⱴ /

₮ ῀Ԋᴆ Ȃ ₮ ῀Ḥ ᵬҹѿҩ ̆

CH0_O ҹ ҍ ῏Ȃ 

0̔ 0 ₮ . 
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1̔ᶏ 0 ₮ Ȃ 

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

֓ᵝ ӈԅ ᵬ ῀Ḥ Ȃ ῏

(TIMERx_CHCTL2 CH0ENᵝ 0) ֓ᵝ ΏȂ 

00̔ 0 ҹ ₮ 

01̔ 0 ҹ ῀̆IS0 CI0FE0҉ 

10̔ 0 ҹ ῀̆IS0 CI1FE0҉ 

11̔ 0 ҹ ῀̆IS0 ITS҉ 

̔ CH0MS[1:0]=11 ̆ TRGSᵝ̂ᵝԍ TIMERx_SMCFG ̃

ῤ ῀ 

῀ ̔ 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:12 CH1CAPFLT[3:0] 1 ῀ └ 

CH0CAPFLT Ȃ 

11:10 CH1CAPPSC[1:0] 1 ῀ №  

CH0CAPPSC Ȃ 

9:8 CH1MS[1:0] 1  

ҍ ₮ Ȃ 

7:4 CH0CAPFLT[3:0] 0 ῀ └ 

CI0 ῀Ḥ ץ ̆ ᵝ Ȃ 

̔ fSAMP CI0 ῀Ḥ ̆ Ḥ

Ȃ ⌠ ᵝ ̆ ҹ Ȃ 

Ҋ̔  

CH0CAPFLT [3:0]  fSAMP 

4ôb0000  

4ôb0001 2 

fCK_TIMER 4ôb0010 4 

4ôb0011 8 

4ôb0100 6 
fDTS/2 

4ôb0101 8 

4ôb0110 6 
fDTS/4 

4ôb0111 8 

4ôb1000 6 
fDTS/8 

4ôb1001 8 

4ôb1010 5 

fDTS/16 4ôb1011 6 

4ôb1100 8 

4ôb1101 5 
fDTS/32 

4ôb1110 6 
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4ôb1111 8 
 

3:2 CH0CAPPSC[1:0] 0 ῀ №  

2ᵝ ӈԅ 0 ῀ № Ȃ TIMERx_CHCTL2 Ҭ CH0EN 

=0 ̆↕ № ᵝȂ 

00̔ № ̆ ῀ ҉ ⌠ ѿҩ ѿ Ȃ 

01̔ 2ҩԊᴆ ѿ Ȃ 

10̔ 4ҩԊᴆ ѿ Ȃ 

11̔ 8ҩԊᴆ ѿ Ȃ 

1:0 CH0MS[1:0] 0  

ҍ ₮ Ȃ 

└ 1̂ TIMERx_CHCTL1̃ 

Ẓ ̔0x1C 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

CH3COM

CEN 
CH3COMCTL[2:0] 

CH3COM

SEN 

CH3COM

FEN CH3MS[1:0] 

CH2COM

CEN 
CH2COMCTL[2:0] 

CH2COM

SEN 

CH2COM

FEN CH2MS[1:0] 

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

rw rw rw rw rw rw 

₮ ̔ 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 CH3COMCEN 3 ₮ 0ᶏ  

CH0COMCEN Ȃ 

14:12 CH3COMCTL[2:0] 3 ₮   

CH0COMCTL  

11 CH3COMSEN 3 ₮ ᶏ  

CH0COMSEN Ȃ 

10 CH3COMFEN 3 ₮ ᶏ  

CH0COMFEN Ȃ 

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 
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11̔ 3 ҹ ῀̆IS3 ITS҉ 

̔ CH3MS[1:0]=11 ̆ TRGSᵝ̂ᵝԍ TIMERx_SMCFG ̃

ῤ ῀ 

7 CH2COMCEN 2 ₮ 0ᶏ  

ᵝ 1̆ ⌠ ETIFP ῀ ̆O2CPRE Ḥ 0 

0̔ᶏ 2 ₮  

1̔ 2 ₮  

6:4 CH2COMCTL[2:0] 2 ₮   

ᵝ ӈԅ ₮‰ Ḥ O2CPRE ₮ ̆ O2CPRE‗ ԅ CH2_Oȁ

CH2_ON ṿȂ ̆O2CPRE ̆ CH2_OȁCH2_ON

‗ԍ CH2PȁCH2NPᵝȂ 

000̔ Ȃ ₮ TIMERx_CH2CVҍ TIMERx_CNT

O2CPREҌ ᵬ  

001̔ ҹ Ȃ ṿҍ / ṿ TIMERx_CH2CV

̆ └ O2CPREҹ Ȃ 

010̔ ҹᵞȂ ṿҍ / ṿ TIMERx_CH2CV

̆ └ O2CPREҹᵞȂ 

011̔ Ȃ ṿҍ / ṿ TIMERx_CH2CV ̆

└ O2CPRE Ȃ 

100̔ └ҹᵞȂ └ O2CPREҹᵞ  

101̔ └ҹ Ȃ └ O2CPREҹ  

110 P̔WM 0Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH2CV Ŏ2CPRE

ҹ ̆ ↕ҹᵞ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH2CV ̆

O2CPRE ҹᵞ ̆ ↕ҹ Ȃ 

111 P̔WM 1Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH2CV Ŏ2CPRE

ҹᵞ ̆ ↕ҹ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH2CV ̆

O2CPREҹ ̆ ↕ҹᵞ Ȃ 

PWM Ҋ̆ ₮ ׆ ҹ PWM

̆O2CPRE Ȃ 

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

Ȃ 

3 CH2COMSEN 0 ₮ ᶏ  

ᵝ 1̆TIMERx_CH2CV ᶏ ̆

Ԋᴆ ᴪ Ȃ  

0̔ 2 ₮/  

1̔ᶏ 2 ₮/  

ֽ ‖ Ҋ(SPM =1)̆ ץ ’Ҋᶏ PWM  

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

2 CH2COMFEN 2 ₮ ᶏ  

ᵝҹ 1 ̆ ҹ PWM0 PWM1 ̆ᴪⱴ /

₮ ῀Ԋᴆ Ȃ ₮ ῀Ḥ ᵬҹѿҩ ̆

CH2_O ҹ ҍ ῏Ȃ 
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0̔ 2 ₮ .  

1̔ᶏ 2 ₮ Ȃ 

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

֓ᵝ ӈԅ ᵬ ῀Ḥ Ȃ ῏

(TIMERx_CHCTL2 CH2ENᵝ 0) ֓ᵝ ΏȂ 

00̔ 2 ҹ ₮ 

01̔ 2 ҹ ῀̆IS2 CI2FE2҉ 

10̔ 2 ҹ ῀̆IS2 CI3FE2҉ 

11̔ 2 ҹ ῀̆IS2 ITS҉. 

̔ CH2MS[1:0]=11 ̆ TRGSᵝ̂ᵝԍ TIMERx_SMCFG ̃

ῤ ῀ 

῀ ̔ 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:12 CH3CAPFLT[3:0] 3 ῀ └ 

CH0CAPFLT Ȃ 

11:10 CH3CAPPSC[1:0] 3 ῀ №  

CH0CAPPSC Ȃ 

9:8 CH3MS[1:0] 3  

ҍ ₮ Ȃ 

7:4 CH2CAPFLT[3:0] 2 ῀ └ 

CI2 ῀Ḥ ץ ̆ ᵝ Ȃ 

̔ fSAMP CI2 ῀Ḥ ̆ Ḥ

Ȃ ⌠ ᵝ ̆ ҹ Ȃ 

Ҋ̔ 

CH2CAPFLT [3:0]  fSAMP 

4ôb0000  

4ôb0001 2 

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 



                                      GD32A490Ύ 

422 
 

4ôb1110 6 

4ôb1111 8 
 

3:2 CH2CAPPSC[1:0] 2 ῀ №  

2ᵝ ӈԅ 2 ῀ № Ȃ TIMERx_CHCTL2 Ҭ CH2EN 

=0 ̆↕ № ᵝȂ 

00̔ № ̆ ῀ ҉ ⌠ ѿҩ ѿ Ȃ 

01̔ 2ҩԊᴆ ѿ Ȃ 

10̔ 4ҩԊᴆ ѿ Ȃ 

11̔ 8ҩԊᴆ ѿ Ȃ 

1:0 CH2MS[1:0] 2  

ҍ ₮ Ȃ 

└ 2̂ TIMERx_CHCTL2̃ 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

Ḡ  C4P CH3EN CH2NP Ḡ  CH2P CH2EN CH1NP Ḡ  CH1P CH1EN CH0NP Ḡ  CH0P CH0EN 

 rw rw rw  rw rw rw  rw rw rw  rw rw 

 

ᵝ/ᵝ     

31:14 Ḡ  Ḡ ᵝṿȂ 

13 CH3P 3  

CH0P Ȃ 

12 CH3EN 3ᶏ  

CH0EN Ȃ 

11 CH2NP 2ԑ ₮  

CH0NP Ȃ 

10 Ḡ  Ḡ ᵝṿȂ 

9 CH2P 2  

CH0P Ȃ 

8 CH2EN 2ᶏ  

CH0EN Ȃ 

7 CH1NP 1ԑ ₮  

CH0NP Ȃ 
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6 Ḡ  Ḡ ᵝṿȂ 

5 CH1P 1  

CH0P Ȃ 

4 CH1EN 1ᶏ  

CH0EN Ȃ 

3 CH0NP 0ԑ ₮  

0 ҹ ₮ ̆ ᵝḠ 0Ȃ 

0 ҹ ῀ ̆ ᵝ CH0P ᶏ ̆ᵬҹ ῀Ḥ CI0

└Ḥ Ȃ  

TIMERx_CCHP PROT [1:0]=11 10 ᵝҌ Ȃ 

2 Ḡ  Ḡ ᵝṿȂ 

1 CH0P 0  

0 ҹ ₮ ̆ ᵝ ӈԅ ₮Ḥ Ȃ 

0̔ 0 ҹ  

1̔ 0ᵞ ҹ  

0 ҹ ῀ ̆ ᵝ ӈԅ CI0Ḥ Ȃ 

[CH0NP, CH0P] CI0FE0 CI1FE0 Ȃ 

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

̆ ғ CIxFE0Ҍᴪ Ȃ 

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

̆ ғ CIxFE0ᴪ Ȃ 

[CH0NP==1, CH0P==0]̔Ḡ Ȃ  

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

Ḥ ̆ ғ CIxFE0Ҍᴪ Ȃ 

TIMERx_CCHP PROT [1:0]=11 10 ᵝҌ Ȃ 

0 CH0EN 0 / ᶏ  

0 ҹ ₮ ̆ ᵝ 1 ᶏ CH0_O Ḥ Ȃ 0 ҹ

῀ ̆ ᵝ 1ᶏ 0҉ ԊᴆȂ 

0̔ 0Ȃ 

1̔ᶏ 0Ȃ 

̂TIMERx_CNT̃̂ x=1,4̃ 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

CNT[31:16] 

rw 

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

CNT[15:0] 
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rw 

 

ᵝ/ᵝ     

31:0 CNT[31:0] ֓ᵝ ╠ ṿȂΏ ᵬ ṿȂ 

̂TIMERx_CNT̃̂ x=2,3̃ 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

CNT[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CNT[15:0] ֓ᵝ ╠ ṿȂΏ ᵬ ṿȂ 

№ ̂TIMERx_PSC̃ 

Ẓ ̔ 0x28 

ᵝṿ̔ 0x0000 0000 

̂32β̃  

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

Ḡ  

 

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

PSC[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 PSC[15:0] № ṿ 

ԍ TIMER_CK ̆(PSC+1)ץ Ԋᴆ֟ P̆SC ṿ

῀⌠ Ȃ 

ꜚ ̂TIMERx_CAR̃̂ x=1,4̃ 

Ẓ ̔0x2C 

ᵝṿ̔0x0000 0000 
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̂32β̃ Ȃ 

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

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_CAR̃̂ x=2,3̃ 

Ẓ ̔0x2C 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

CARL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CARL[15:0] ꜚ ṿ 

֓ᵝ ӈԅ ꜚ ṿȂ 

0 / ṿ ̂TIMERx_CH0CṼ̂ x=1,4̃ 

Ẓ ̔0x34 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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 
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0 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

0 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

0 / ṿ ̂TIMERx_CH0CṼ̂ x=2,3̃ 

Ẓ ̔0x34 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

CH0VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CH0VAL[15:0] 0 ṿ 

0 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

0 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

1 / ṿ ̂TIMERx_CH1CṼ̂ x=1,4̃ 

Ẓ ̔0x38 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

CH1VAL[31:16] 

rw 

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

CH1VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:0 CH1VAL[31:0] 1 ṿ 

1 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

1 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ
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̆ ṿ Ԋᴆ Ȃ 

1 / ṿ ̂TIMERx_CH1CṼ̂x=2,3̃ 

Ẓ ̔0x38 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

CH1VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CH1VAL[15:0] 1 ṿ 

1 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

1 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

2 / ṿ ̂TIMERx_CH2CṼ̂ x=1,4̃ 

Ẓ ̔0x3C 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

CH2VAL[31:16] 

rw 

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 
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2 / ṿ ̂TIMERx_CH2CṼ̂ x=2,3̃ 

Ẓ ̔0x3C 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

CH2VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CH2VAL[15:0] 2 ṿ 

2 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

2 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

3 / ṿ ̂TIMERx_CH3CṼ̂ x=1,4̃ 

Ẓ ̔0x40 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

CH3VAL[31:16] 

rw 

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

CH3VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:0 CH3VAL[31:0] 3 ṿ 

3 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

3 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

3 / ṿ ̂TIMERx_CH3CṼ̂ x=2,3̃ 

Ẓ ̔0x40 

ᵝṿ̔0x0000 0000 
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̂32β̃ Ȃ 

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

Ḡ  

 

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

CH3VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CH3VAL[15:0] 3 ṿ 

3 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

3 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

DMA ̂TIMERx_DMACFG̃ 

Ẓ ̔0x48 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

Ḡ  DMATC[4:0] Ḡ  DMATA [4:0] 

 rw  rw 

 

ᵝ/ᵝ     

31:14 Ḡ  Ḡ ᵝṿȂ 

12:8 DMATC [4:0] DMAᴰ  

ᵝ ӈԅ DMA ̂ Ώ̃TIMERx_DMATB n̆n = (DMATC 

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

7:5 Ḡ  Ḡ ᵝṿȂ 

4:0 DMATA [4:0] DMAᴰ  

ᵝ ӈԅ DMA TIMERx_DMATB ѿҩ Ȃ

TIMERx_DMA ѿ ̆ ᵝ Ȃ ԋ

TIMERx_DMATB ̆ +0x4Ȃ 

DMA ‖ ̂TIMERx_DMATB̃ 

Ẓ ̔0x4C 
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ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

DMATB[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 DMATB [15:0] DMA ‖ 

ҩ Ώ̆̂ +ᴰ *4̃ ῤ ᴪ  

ᴰ ᴆ ̆ ҹ 0⌠ DMATCȂ 

῀ ̂TIMERx_IRMP̃̂ x=1̃ 

Ẓ ̔0x50 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  
 

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

Ḡ  ITI1_RMP  Ḡ  

    rw          

 

ᵝ/ᵝ    

31:12 Ḡ  Ḡ ᵝṿȂ 

11:10 ITI1_RMP ῤ ῀ 1  

00:TIMER7_TRGO 

01:Ethernet PTP  

10:USB FS SOF  

11:USB HS SOF 

9:0 Ḡ  Ḡ ᵝṿȂ 

῀ ̂TIMERx_IRMP̃̂ x=4̃ 

Ẓ ̔0x50 

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  CI3_RMP Ḡ  

 rw  

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7:6 CI3_RMP 3 ῀   

00̔ ⌠ GPIO . GPIO   

01̔IRC32K 

10̔LXTAL 

11:RTC wakeup interrupt  

5:0 Ḡ  Ḡ ᵝṿȂ 

̂TIMERx_CFG̃ 

Ẓ ̔0xFC 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

Ḡ  CHVSEL Ḡ  

 rw  

 

ᵝ/ᵝ     

31:2 Ḡ  Ḡ ᵝṿȂ 

1 CHVSEL Ώ ᵝ 

ᵝ ᴆΏ 1 0Ȃ 

1̔ Ώ῀ ṿҍ ╠ṿ ̆Ώ῀ ᵬ  

0̔  

0 Ḡ  Ḡ ᵝṿȂ 
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18.3. L1̂TIMERx, x=8,11̃ 

 ׃ .18.3.1

L1̂Timer8, 11̃ ң ̆ ῀ ₮ ̆ ֟ץ PEMḤ

└ Ȃ L1 ѿҩ16β Ȃ 

̆ ץ ̆ῒ Ԋᴆ ץ ꜚῒז  

ӊ ԑ ̆ᵖ ױז ץ ѿ ѿҩ ̆ ֓

ѿ ⱴȂ 

18.3.2. Һ  

Â ̔2̕ 

Â ̔16ᵝ̕ 

Â ̔ῤ ̆ῤ ̆ ῀̆ ̕ 

Â ̔ ҉ ̕ 

Â № ̔16ᵝ̆ ץ ̕ 

Â ҩ ̔ ῀ ̆ ₮ ̆ PWM ̆ ‖ ̕ 

Â ꜚ ⱳ ̕ 

Â Ҭ ₮̔ Ԋᴆ̆ Ԋᴆ̆ / Ԋᴆ Ҭ Ԋᴆ̕ 

Â ҩ ᶏ ѿҩ ץ ꜚ ҩ ̕ 

Â ᾛ ѿҩ ̕ 

Â Һ-׆ Ȃ 

18.3.3. ⱳ  

 

18-43. L1 ᶫԅ L1 ῤ Ȃ 
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18-43. L1  

῀
&

&
№

TIMERx_CHxCV

/Ҭ

Ҭ └

APB BUS

CK_TIMER

CH0_IN

CH1_IN

CI0

ITI0

ITI1

ITI2

ITI3

ꜚ

₮

̆PWM Ҋ ₮
Ḥ ֟ ̆ ∆ ̆ ᴆ

₮ └

CH0_O

TIMERx_TRGO

Interrupt

CH1_O

Update

Trigger

Cap/Com

CI1

№
TIMER_CK

PSC_CLK

 

 

L1 ץ ῤ CK_TIMER SMĈTIMERx_SMCFGβ[2:0]̃

└ ꜚȂ 

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

SMC[2:0]==3ôb000̆ ꜚ № ῤ CK_TIMERȂ CEN

ᵝ̆CK_TIMER № ̂ № ṿ TIMERx_PSC ̃֟ PSC_CLKȂ 

TIMERx_SMCFG SMC[2:0]ҹ0x1ȁ0x2ȁ0x30x7̆ № ῒז

̂ TIMERx_SMCFGTRGS [2:0] ̃ ꜚ̆ Ҋ Ȃ SMCβ

ҹ0x4ȁ0x50x6̆ № ῤ CK_TIMERꜚȂ 

18-44. 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  
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№ ץ TIMERx_CI0/ TIMERx_CI1ҩ҉ Ҋ Ȃ

ץ SMC [2:0]ҹ 0x7 TRGS [2:0]ҹ 0x4̆0x50x6 ȂCIx 

TIMERx_CIx Ḥ Ȃ 

№ Ӟ ץ ῤ Ḥ ITI0/1/2/3҉ Ȃ ץ SMC 

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

№  

№ ץ ̂TIMER_CK̃ 1⌠ 65536ӊ ᴋ ṿ№ ̆№

PSC_CLKꜚ Ȃ№ № TIMERx_PSC└̆ ҩ └

‖ ̆ Ȃ № Ҋѿ Ԋᴆ⌠

Ȃ 

18-45. PSC ṿ0׆ ⌠2 ̆  

 

 

TIMER_CK

CEN

PSC_CLK

CNT_REG

Reload Pulse

Prescaler CNT

Prescaler 
shadow

94 95 96 97 98 99

0 2

0 2

0 1 2 0 1 2 0 1

PSC value

UPG

0 2

0 1 2

 

҉  

̆ ҉ Ȃ 0׆ ҉ ⌠ ꜚⱴ ṿ̂

ӈ TIMERx_CARҬ̃̆ ѿ ⌠ ꜚⱴ ṿ̆ᴪ ׆ 0 ҉

֟ ҉ ԊᴆȂ ҉ Ҭ T̆IMERx_CTL0Ҭ └ᵝDIR

0Ȃ 

TIMERx_SWEVG UPGβ 1 Ԋᴆ ̆ ṿᴪ 0̆ ֟

ԊᴆȂ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ̂ ꜚ ̆ № ̃ Ȃ 
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Ҋ ѿ֓ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99̆ Ҍ № Ҋ ҹȂ 

18-46. ҉ ̆PSC=0/2 

 

 

CEN

PSC_CLK

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

Update event (UPE)

Update interrupt flag (UPIF)

CNT_REG 96

Update event (UPE)

Update interrupt flag (UPIF) Hardware set Software clear

Hardware set

PSC = 0 

PSC = 2 

TIMER_CK

8

PSC_CLK

97 98 99 0 1

 

18-47. ҉ ̆ 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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῀ ₮  

L1 ңҩҩ ԍ ῀ ₮ Ȃ ҩ ѿ

ҩ ̆ ѿҩ ῀ ̆ └ ₮ Ȃ 

Â ῀ ⱳ  

ᾛ ѿҩ ̆ ̆ ̆ Ȃ ῀ ѿҩ ̆

ѿҩ ̆ ѿҩ № Ȃ ῀ ҉₮ ̆

TIMERx_CHxCVᴪ ╠ ṿ̆ CHxIFᵝ 1̆ CHxIE = 1↕֟

Ҭ Ȃ 

18-48. ῀  

CI0

Synchronizer

D

Prescaler
Capture 
Register

̂CH0VAL̃

Clock 
Prescaler Counter

TIMER_CK

Q

Filter

D Q D Q

Edge Detector

CI1FE0 

ITS 

CH0MS

CH0IF

CH0IE
CH0_CC_I

TIMERx_CC_INT

Capture INT From Other Channal

CH0CAPPSC

Edge selector
&inverter

Based on 
CH0P&CH0NP

CI0FE0

Rising/Falling

ITI0

ITI3

ITI1

ITI2

CI0FED

Rising&Falling

IS0 

CI0FED

 

῀Ḥ CIxᾢ TIMER_CKḤ ̆ ̆֟ ѿҩ

Ḥ Ȃ ̆ ץ ҉ Ҋ Ȃ CHxP ᶏ ҉

Ҋ Ȃ CHxMS.̆ ץ ῒז ῀Ḥ ̆ῤ Ḥ Ȃ IC №

̆ᶏ ҩ ῀Ԋᴆ ֟ ѿҩ ԊᴆȂ Ԋᴆ ̆CxCVỮ

ṿȂ 

ѿ ̔ ̂TIMERx_CHCTL0ҬCHxCAPFLT̃̔  

῀Ḥ Ḥ ̆ CHxCAPFLTȂ 

ԋ ̔ ̂TIMERx_CHCTL2ҬCHxP/CHxNP̔̃ 

CHxP/CHxNP ҉ Ҋ Ȃ 

҈ ̔ ̂TIMERx_CHCTL0ҬCHxMS̔̃ 

ѿ CHxMS ῀ ̆ Ḡ ῀

̂CHxMS!=0x0̃̆ ғTIMERx_CxCVҌ Ῥ ΏȂ 

̔Ҭ ᶏ ̂TIMERx_DMAINTENҬCHxIECHxDEÑ̔  

ᶏ Ҭ ̆ ץ Ҭ DMA Ȃ 
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ԓ ̔ ᶏ ̂TIMERx_CHCTL2ҬCHxEÑȂ 

̔ ῀Ḥ ̆TIMERx_CHxCV ╠ ṿ̆CHxIFҹ 1Ȃ

CHxIFᵝ ҹ1̆ ↕CHxOFβ 1Ȃ TIMERx_DMAINTENҬCHxIE

CHxDEN ̆ Ҭ DMA ᴪ ₮Ȃ 

֟ ̔ ᴆ CHxGβ̆ ᴪ ֟ Ҭ DMA Ȃ 

῀ ⱳ Ӟ TIMERx_CHx҉Ḥ ‖ Ȃᶛ ̆ѿҩ PWM

⌠CI0Ȃ TIMERx_CHCTL0ҬCH0MSҹ2ôb01̆ 0 Ḥ ҹ

CI0 ҉ Ȃ TIMERx_CHCTL0ҬCH1MSҹ2ôb10̆ 1

Ḥ ҹ CI0 Ҋ Ȃ ҹ ᵝ ̆ 0 ҉ ᵝȂ

TIMERX_CH0CV PWM ṿ T̆IMERx_CH1CV PWM ṿȂ 

Â ₮ ⱳ  

₮ T̆IMERx֟ץ ‖ ῒ̆ᵝ ̆ ̆ Ȃ

ѿҩ ₮ CxCV ҍ ṿ ̆ CHxCOMCTL ̆ ҩ

₮ ץ ̆ ᵞ Ȃ ṿҍ CxCV ṿ ̆

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

Ҋ̔ 

ѿ ̔ ̔ 

̆ № Ȃ 

ԋ ̔ ̔ 

CHxCOMSENᵝ ₮ ̕ 

CHxCOMCTLᵝ ₮ ̂ /ᵞ / ̃̕  

CHxP/CHxNPβ ̕ 

CHxENᶏ ₮Ȃ 

҈ ̔ CHxIE/CxCDEᵝ Ҭ /DMA ᶏ Ȃ 

̔ TIMERx_CARTIMERx_CHxCV ₮ ̔ 

CxCVץ ᵰ Ȃ 

ԓ ̔ CENβᶏ Ȃ 

18-49. ҈ ₮ ԅ҈ ₮ ̔ / /ᵞ C̆AR=0x63, 
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CxCV=0x3Ȃ 

18-49. ҈ ₮  

 

 

CEN

CNT_REG 00 01 02 03 04 05 ŀ. 62 63

Overflow

match toggle

CNT_CLK

OxCPRE

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

match set

match clear

OxCPRE

OxCPRE

 

₮PWMⱳ  

PWM ₮ Ҋ̂PWM 0 CHxCOMCTLҹ 3ôb110̆PWM 1

CHxCOMCTLҹ 3ôb111̃̆ TIMERx_CAR TIMERx_CHxCVṿ̆

₮PWM Ȃ 

̆ ױ ҹң№ץ PWM ̔EAPWM̂ PWM̃ CAPWM̂Ҭ

PWM̃Ȃ 

EAPWM TIMERx_CARṿ‗ ̆ TIMERx_CHxCVṿ‗ Ȃ

18-50. EAPWM ԅEAPWM ₮ Ҭ Ȃ 

CAPWM ̂2*TIMERx_CARṿ̃‗ ̆ ̂2*TIMERx_CHxCV

ṿ̃‗ Ȃ 18-51. CAPWM ԅCAPWM ₮ Ҭ Ȃ 

PWM0 Ҋ̂CHxCOMCTL==3ôb110̃̆ TIMERx_CHxCV ṿ ԍ

TIMERx_CAR ṿ̆ ₮ѿ ҹ Ȃ 

PWM0 Ҋ̂CHxCOMCTL==3ôb110̃̆ TIMERx_CHxCVṿ ԍ 0̆

₮ѿ ҹ Ȃ 
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18-50. EAPWM  

0

CHxVAL

CAR

PWM  MODE0

PWM  MODE1

Cx OUT

Cx OUT

Interrupt signal

CHxIF

  

18-51. 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  

TIMERxԍ ₮ Ҋ̆ CHxCOMCTLᵝ ץ ӈOxCPREḤ ̂ x

‰ Ḥ ̃ ȂOxCPREḤ ₮ⱳ ̆ ̆ CHxCOMCTL=0x00

Ḡץ ̕ CHxCOMCTL=0x01ץ OxCPREḤ ҹ ̕

CHxCOMCTL=0x02ץ OxCPREḤ ҹᵞ ̕ CHxCOMCTL=0x03̆

ṿ TIMERx_CHxCVṿ ̆ ץ ₮Ḥ Ȃ 
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PWM 0 PWM 1 OxCPRE ѿ ₮ ̆ CHxCOMCTLᵝ ᵝ0x06

0x07ץ PWM 0/PWM 1Ȃ ֓ Ҭ̆ ṿ TIMERx_CHxCV

ṿ ῏ ץ ŎxCPREḤ ῒ Ȃΐᵣ ̆ ᵝȂ 

CHxCOMCTL =0x040x05ץ OxCPREḤ └ ₮ⱳ Ȃ ₮ Ḥ

ᴆ ҹ ̆ Ҍᶭ ԍTIMERx_CHxCVṿ ṿӊ

Ȃ 

CHxCOMCEN=1̆ ETI Ḥ ֟ ETIFEḤ ҹ ̆OxCPRE

└ҹᵞ Ȃ Ҋѿ Ԋᴆ⌠ ̆OxCPREḤ ᴪ ⌠ Ȃ 

Һ-׆  

TIMERx Ҋ ̆ ᵝ ̆ Ả Ԋᴆ ̆ ץ

TIMERx_SMCFGҬ SMC [2:0]֓ Ȃ ֓ ῀ ץ

TIMERx_SMCFGҬ TRGS [2:0]Ȃ 

׆ .18-6 ↓ ҽᶛ 

    №  

↓ҽ 

SMC[2:0] 

3'b100̂ ᵝ ̃ 

3'b101̂ Ả ̃ 

3'b110̂Ԋᴆ ̃ 

TRGS[2:0] 

000̔ITI0 

001̔ITI1 

010̔ITI2 

011̔ITI3 

100̔CI0F_ED 

101̔CI0FE0 

110̔CI1FE1 

111̔ETIFP 

CI0FE0

CI1FE1̆ CHxP

CHxNP

Ȃ 

ETIFP̆

ETP

Ȃ 

ҹITIx̆

№ Ҍ Ȃ 

ҹCIx̆

CHxCAPFLT ̆

№ Ҍ Ȃ 

ҹETIFP̆

№ Ȃ 

ᶛ1 

ᵝ  

῀҉ ⌠

̆

Ȃ 

TRGS[2:0]=3ôb000 

ITI0ҹ Ȃ 

ITI0̆

Ҍ Ȃ 

ITI0̆

№ Ҍ Ȃ 

18-52. 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

TRGS[2:0]=3ôb101 

CI0FE0ҹ

TI0S=0̂ ̃

[CH0NP=0̆CH0P=0] 

ҩᶛ Ҭ

Ȃ 
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    №  

Ṝ̆ Ả

̆ ῀ҹ

̆ Ȃ 

Ȃ CI0FE0Ҍ Ȃ

҉  Ȃ 

18-53. Ả  

  

 

TIMER_CK

CEN

CNT_REG 94 95 96 97 98

CI0

TRGIF

CI0FE0

99

 

ᶛ3 

Ԋᴆ  

῀ ҉

Ȃ 

TRGIS[2:0]=3ôb101   

CI0FE0ҹ

 

CH0P==0̆Ҍ .

҉  

ҩᶛ Ҭ   

18-54. Ԋᴆ  

 

TIMER_CK

CNT_REG 94 95 96 97

TRGIF

CI0FE0

 

‖  

‖ ҍ ̆ TIMERx_CTL0SPMβ 1̆ ↕ᶏ ‖

Ȃ SPM 1̆ Ҋ Ԋᴆ⌠ Ả Ȃҹԅ ⌠ ‖ ̆ ץ

CHxCOMCTLTIMERxҹPWM Ȃ 

ѿ ‖ Ҋ̆ TIMERx_CTL0 ᶏ ᵝ

CEN=1ᶏ Ȃ Ḥ ᴆΏCEN=1 ֟ץ ѿҩ ‖̆ CENβ ѿ

Ḡ ҹ1 ⌠ Ԋᴆ CENβ ᴆΏ0Ȃ CENβ ᴆ 0̆ Ả

ᵬ̆ ṿ Ḡ Ȃ 

‖ Ҋ̆ ᴪ CENβ 1̆ ᶏ Ȃ ̆ ṿ

TIMERx_CHxCVṿ ᶭ ѿ֓ Ȃҹԅ ⁞ ̆

ץ TIMERx_CHCTL0/1CHxCOMFENβ 1Ȃ ‖ Ҋ̆ ҉ ֟

ӊ ̆ OxCPRE Ḥ └ ҹҍ ̆ᵖ Ҍ

Ȃ ₮ ҹPWM0 PWM1 ₮ Ҋ CHxCOMFENᵝ ̆
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ԍ Ḥ  

18-55. ‖ ̆TIMERx_CHxCV = 4 TIMERx_CAR=99ԅѿҩᶛ Ȃ 

18-55. ‖ ̆TIMERx_CHxCV = 4 TIMERx_CAR=99 

 

 

TIMER_CK
(PSC_CLK)

CEN

CNT_REG 0 1 2 3 4 5 ŀ. 98 99 00

OxCPRE

CI1

Under SPM, counter stop

 

ԑ  

̂TIMERx,x=0,7Ȃ̃ 

 

CortexÈ-M4ῤ Ả ̆DBG_CTL2Ҭ TIMERx_HOLDᵝ 1̆

Ả  
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18.3.4. TIMERx ̂x=8,11̃ 

TIMER8 :0x4001 4000 

TIMER11 :0x4000 1800 

└ 0̂ TIMERx_CTL0̃ 

Ẓ ̔0x00  

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

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

  rw  rw     rw    rw    rw    rw   

 

ᵝ/ᵝ     

31:10 Ḡ  Ḡ ᵝṿȂ 

9:8 CKDIV[1:0] №   

ᴆ CKDIV̆ (CK_TIMER) ҍ

(DTS)ӊ № Ȃ 

00̔fDTS=fCK_TIMER 

01̔fDTS= fCK_TIMER /2 

10̔fDTS= fCK_TIMER /4 

11̔Ḡ  

7 ARSE ꜚ ᶏ   

0: TIMERx_CAR Ȃ 

1: ᶏ TIMERx_CAR Ȃ 

6:4 Ḡ  Ḡ ᵝṿȂ 

3 SPM ‖  

0̔ ‖ Ȃ Ԋᴆ ̆  

1̔ ‖ ᶏ Ȃ Ҋѿ Ԋᴆ ̆ Ả  

2 UPS  

ᴆ ᵝ̆ Ԋᴆ . 

ҊԊᴆץ0̔ ᴪ֟ Ҭ DMA ̔ 

UPGᵝ 1  

₮/Ҋ   

ᵝ ֟   

1̔Ҋ↓Ԋᴆᴪ֟ Ҭ DMA ̔ 

₮/Ҋ   
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1 UPDIS .  

ᵝ ᶏ Ԋᴆ ֟  

0̔ Ԋᴆᶏ . Ԋᴆ ̆ ῀ ṿ̆ץҊԊᴆ

ᴪ֟ Ԋᴆ̔ 

UPGᵝ 1  

₮/Ҋ   

ᵝ ֟   

1̔ Ԋᴆ .  

̔ ᵝ 1 ̆UPGᵝ 1 ᵝ Ҍᴪ֟ Ԋᴆ̆ᵖ

№ ∆  

0 CEN ᶏ  

0: Ȃ 

1: ᶏ Ȃ 

ᴆ CENᵝ 1 ̆ ȁ Ả ᵬȂ  

׆ ̂TIMERx_SMCFG̃ 

Ẓ ̔0x08  

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

Ḡ  MSM TRGS[2:0] Ḡ  SMC[2:0] 

 rw rw  rw 

 

ᵝ/ᵝ     

31:8 Ḡ  Ḡ ᵝṿȂ 

7 MSM Һ-׆   

ᵝ Ȃ TRIGI TRGŎ

ѿ ̆TRGO Ạ ꜚԊᴆȂ  

0: Һ׆ Ȃ 

1: Һ׆ 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: Ḡ  

׆ ᶏ ֓ᵝҌ Ȃ 

3 Ḡ  Ḡ ᵝṿȂ 

2:0 SMC[2:0] ׆ └ 

000: ῏ ׆ . CEN=1̆↕ № ῤ ꜚȂ 

001: Ḡ  

010: Ḡ   

011: Ḡ  

100: ᵝ . Ҭ ῀ ҉ ∆ ̆ ғ֟ ԊᴆȂ 

101: Ả . ῀ҹ ̆ Ȃѿ ῀ ҹᵞ̆↕

Ả Ȃ 

110: Ԋᴆ . ῀ ҉ ꜚȂ 

111: 0. Ҭ ῀ ҉ ꜚ Ȃ 

DMA Ҭ ᶏ ̂TIMERx_DMAINTEÑ 

Ẓ ̔0x0C  

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  
 

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

Ḡ  TRGIE Ḡ  CH1IE CH0IE UPIE 

 rw rw rw rw rw 

 

ᵝ/β     

31:7 Ḡ  Ḡ ᵝṿȂ 

6 TRGIE Ҭ ᶏ  

0̔ Ҭ Ȃ 

1̔ ᶏ Ҭ Ȃ 

5:3 Ḡ  Ḡ ᵝṿȂ 

2 CH1IE 1 / Ҭ ᶏ  

0̔ 1Ҭ Ȃ 

1̔ ᶏ 1Ҭ Ȃ 

1 CH0IE 0 / Ҭ ᶏ  

0̔ 0Ҭ Ȃ 

1̔ ᶏ 0Ҭ Ȃ 

0 UPIE Ҭ ᶏ  
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0̔ Ҭ Ȃ 

1̔ ᶏ Ҭ Ȃ 

Ҭ ̂TIMERx_INTF̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

Ḡ  CH1OF CH0OF Ḡ  TRGIF Ḡ  CH1IF CH0IF UPIF 

 rc_w0 rc_w0  rc_w0  rc_w0 rc_w0 rc_w0 

 

ᵝ/ᵝ     

31:11 Ḡ  Ḡ ᵝṿȂ 

10 CH1OF 1 ₮  

CH0OF Ȃ 

9 CH0OF 0 ₮  

0 ҹ ῀ ̆ CH0IF ᵝ 1 ̆ ԊᴆῬ

̆ ᵝ ץ ᴆ 1Ȃ ᵝ ᴆ 0Ȃ 

0: ₮Ҭ Ȃ 

1: ԅ ₮Ҭ Ȃ 

8:7 Ḡ  Ḡ ᵝṿȂ 

6 TRGIF Ҭ  

Ԋᴆ ̆ ᴪ 1̆ ᵝ ᴆ 0Ȃ Ả ᶏ ̆ ῀

ᴋ ֟ץ ԊᴆȂ ↕ ῒ̆ ֽ̆ ῀ ⌠

̆֟ ԊᴆȂ 

0̔ Ԋᴆ֟ Ȃ 

1̔ Ҭ ֟ Ȃ 

5:3 Ḡ  Ḡ ᵝṿȂ 

2 CH1IF 1 / Ҭ  

CH0IF Ȃ 

1 CH0IF 0 / Ҭ  

ᴆ 1 ᴆ 0Ȃ 0 ῀ Ҋ ̆ Ԋᴆ ᵝ

1̕ 0 ₮ Ҋ ̆ ᵝ ѿҩ Ԋᴆ 1Ȃ 

0̔ 0Ҭ Ȃ 

1̔ 0Ҭ Ȃ 

0 UPIF Ҭ  
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ᵝ ᴋᵥ Ԋᴆ ᴆ 1̆ ᴆ 0Ȃ 

0̔ Ҭ Ȃ 

1̔ Ҭ Ȃ 

ᴆԊᴆ֟ ̂TIMERx_SWEVG̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

Ḡ  TRGG Ḡ  CH1G CH0G UPG 

 w  w w w 

 

ᵝ/ᵝ     

31:7 Ḡ  Ḡ ᵝṿȂ 

6 TRGG Ԋᴆ֟  

ᵝ ᴆ 1̆ ᴆ ꜚ 0. ᵝ 1̆TIMERx_INTF TRGIF

ᵝ 1̆ Ҭ DMĂ↕֟ Ҭ DMAᴰ Ȃ 

0̔ Ԋᴆ֟ Ȃ 

1̔֟ ԊᴆȂ 

5:3 Ḡ  Ḡ ᵝṿȂ 

2 CH1G 1 Ԋᴆ  

CH0G Ȃ 

1 CH0G 0 Ԋᴆ  

ᵝ ᴆ 1̆ ԍ 0֟ ѿҩ / Ԋᴆ̆ ᴆ ꜚ 0Ȃ ᵝ

1̆CH0IF ᵝ 1̆ Ҭ DMĂ↕ ₮ Ҭ DMA

Ȃ ̆ 0 ҹ ῀ ̆ ╠ṿ TIMERx_CH0CV

̆ CH0IF ᵝ ҹ 1̆↕ CH0OF ᵝ 1Ȃ 

0̔Ҍ֟ 0 ԊᴆȂ 

1̔ 0 ԊᴆȂ 

0 UPG Ԋᴆ֟  

ᵝ ᴆ 1̆ ᴆ ꜚ 0Ȃ ᵝ 1̆ ԅҬ ҉

̆ 0Ȃ ↕̂ Ҋ ̃ ῀ ꜚ ṿ̆ №

Ȃ 

0̔ Ԋᴆ֟ Ȃ 

1̔֟ ԊᴆȂ 



                                      GD32A490Ύ 

448 
 

└ 0̂ TIMERx_CHCTL0̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

Ḡ . CH1COMCTL[2:0] 
CH1COM

SEN 

CH1COM

FEN CH1MS[1:0] 

Ḡ . CH0COMCTL[2:0] 
CH0COM

SEN 

CH0COM

FEN CH0MS[1:0] 

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

rw rw rw rw rw rw 

₮ ̔ 

ᵝ/ᵝ    

31:15 Ḡ  Ḡ ᵝṿȂ 

14:12 CH1COMCTL[2:0] 1 ₮   

CH0COMCTL Ȃ 

11 CH1COMSEN 1 ₮ ᶏ  

CH0COMSEN Ȃ 

10 CH1COMFEN 1 ₮ ᶏ  

CH0COMFEN Ȃ 

9:8 CH1MS[1:0] 1  

֓ᵝ ӈԅ ῀Ḥ Ȃ ῏ (TIMERx_CHCTL2

CH1ENᵝ 0) ֓ᵝ  ΏȂץ

00̔ 1 ҹ ₮ 

01̔ 1 ҹ ῀̆IS1 CI1FE1҉ 

10̔ 1 ҹ ῀̆IS1 CI0FE1҉ 

11̔ 1 ҹ ῀̆IS1 ITS҉  

̔ CH1MS[1:0]=11 ̆ TRGSᵝ̂ᵝԍ TIMERx_SMCFG ̃

ῤ ῀ 

7 Ḡ  Ḡ ᵝṿȂ 

6:4 CH0COMCTL[2:0] 0 ₮   

ᵝ ӈԅ ₮‰ Ḥ O0CPRE ₮ ̆ O0CPRE‗ ԅ CH0_Oȁ

CH0_ON ṿȂ ̆O0CPRE ̆ CH0_OȁCH0_ON

‗ԍ CH0PȁCH0NPᵝȂ 

000̔ Ȃ ₮ TIMERx_CH0CVҍ TIMERx_CNT

O0CPREҌ ᵬ  

001̔ ҹ Ȃ ṿҍ / ṿ TIMERx_CH0CV

̆ └ O0CPREҹ Ȃ 

010̔ ҹᵞȂ ṿҍ / ṿ TIMERx_CH0CV
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̆ └ O0CPREҹᵞȂ 

011̔ Ȃ ṿҍ / ṿ TIMERx_CH0CV ̆

└ O0CPRE Ȃ 

100̔ └ҹᵞȂ └ O0CPREҹᵞ  

101̔ └ҹ Ȃ └ O0CPREҹ  

110 P̔WM 0Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH0CV Ŏ0CPRE

ҹ ̆ ↕ҹᵞ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH0CV ̆

O0CPRE ҹᵞ ̆ ↕ҹ Ȃ 

111 P̔WM 1Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH0CV Ŏ0CPRE

ҹᵞ ̆ ↕ҹ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH0CV ̆

O0CPREҹ ̆ ↕ҹᵞ Ȃ 

PWM Ҋ̆ ₮ ׆ ҹ PWM

̆O0CPRE Ȃ 

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

Ȃ 

3 CH0COMSEN 0 ₮ ᶏ  

ᵝ 1̆TIMERx_CH0CV ᶏ ̆

Ԋᴆ ᴪ Ȃ  

0̔ 0 ₮/  

1̔ᶏ 0 ₮/  

ֽ ‖ Ҋ(SPM =1)̆ ץ ’Ҋᶏ PWM  

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

2 CH0COMFEN 0 ₮ ᶏ  

ᵝҹ 1 ̆ ҹ PWM0 PWM1 ̆ᴪⱴ /

₮ ῀Ԋᴆ Ȃ ₮ ῀Ḥ ᵬҹѿҩ ̆

CH0_O ҹ ҍ ῏Ȃ 

0̔ 0 ₮ . 

1̔ᶏ 0 ₮ Ȃ 

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

֓ᵝ ӈԅ ᵬ ῀Ḥ Ȃ ῏

(TIMERx_CHCTL2 CH0ENᵝ 0) ֓ᵝ ΏȂ 

00̔ 0 ҹ ₮ 

01̔ 0 ҹ ῀̆IS0 CI0FE0҉ 

10̔ 0 ҹ ῀̆IS0 CI1FE0҉ 

11̔ 0 ҹ ῀̆IS0 ITS҉ 

̔ CH0MS[1:0]=11 ̆ TRGSᵝ̂ᵝԍ TIMERx_SMCFG ̃

ῤ ῀ 

῀ ̔ 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:12 CH1CAPFLT[3:0] 1 ῀ └ 
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CH0CAPFLT Ȃ 

11:10 CH1CAPPSC[1:0] 1 ῀ №  

CH0CAPPSC Ȃ 

9:8 CH1MS[1:0] 1  

ҍ ₮ Ȃ 

7:4 CH0CAPFLT[3:0] 0 ῀ └ 

CI0 ῀Ḥ ץ ̆ ᵝ Ȃ 

̔ fSAMP CI0 ῀Ḥ ̆ Ḥ

Ȃ ⌠ ᵝ ̆ ҹ Ȃ 

Ҋ̔  

CH0CAPFLT [3:0]  fSAMP 

4ôb0000  

4ôb0001 2 

fCK_TIMER 4ôb0010 4 

4ôb0011 8 

4ôb0100 6 
fDTS/2 

4ôb0101 8 

4ôb0110 6 
fDTS/4 

4ôb0111 8 

4ôb1000 6 
fDTS/8 

4ôb1001 8 

4ôb1010 5 

fDTS/16 4ôb1011 6 

4ôb1100 8 

4ôb1101 5 

fDTS/32 4ôb1110 6 

4ôb1111 8 
 

3:2 CH0CAPPSC[1:0] 0 ῀ №  

2ᵝ ӈԅ 0 ῀ № Ȃ TIMERx_CHCTL2 Ҭ CH0EN 

=0 ̆↕ № ᵝȂ 

00̔ № ̆ ῀ ҉ ⌠ ѿҩ ѿ Ȃ 

01̔ 2ҩԊᴆ ѿ Ȃ 

10̔ 4ҩԊᴆ ѿ Ȃ 

11̔ 8ҩԊᴆ ѿ Ȃ 

1:0 CH0MS[1:0] 0  

ҍ ₮ Ȃ 

└ 2̂ TIMERx_CHCTL2̃ 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 
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̂32β̃ Ȃ 

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

Ḡ  

 

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

Ḡ . CH1NP Ḡ  CH1P CH1EN CH0NP Ḡ  CH0P CH0EN 

 rw  rw rw rw  rw rw 

 

ᵝ/ᵝ     

31:8 Ḡ  Ḡ ᵝṿȂ 

7 CH1NP 1ԑ ₮  

CH0NP Ȃ 

6 Ḡ  Ḡ ᵝṿȂ 

5 CH1P 1  

CH0P Ȃ 

4 CH1EN 1ᶏ  

CH0EN Ȃ 

3 CH0NP 0ԑ ₮  

0 ҹ ₮ ̆ ᵝ ӈԅԑ ₮Ḥ Ȃ 

0̔ 0ԑ ₮ ҹ  

1̔ 0ԑ ₮ᵞ ҹ  

0 ҹ ῀ ̆ ᵝ CH0P ᶏ ̆ᵬҹ ῀Ḥ CI0

└Ḥ Ȃ  

TIMERx_CCHP PROT [1:0]=11 10 ᵝҌ Ȃ 

2 Ḡ  Ḡ ᵝṿȂ 

1 CH0P 0  

0 ҹ ₮ ̆ ᵝ ӈԅ ₮Ḥ Ȃ 

0̔ 0 ҹ  

1̔ 0ᵞ ҹ  

0 ҹ ῀ ̆ ᵝ ӈԅ CI0Ḥ Ȃ 

[CH0NP, CH0P] CI0FE0 CI1FE0 Ȃ 

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

̆ ғ CIxFE0Ҍᴪ Ȃ 

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

̆ ғ CIxFE0ᴪ Ȃ 

[CH0NP==1, CH0P==0]̔Ḡ Ȃ  

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

Ḥ ̆ ғ CIxFE0Ҍᴪ Ȃ 

TIMERx_CCHP PROT [1:0]=11 10 ᵝҌ Ȃ 

0 CH0EN 0 / ᶏ  
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0 ҹ ₮ ̆ ᵝ 1 ᶏ CH0_O Ḥ Ȃ 0 ҹ

῀ ̆ ᵝ 1ᶏ 0҉ ԊᴆȂ 

0̔ 0Ȃ 

1̔ᶏ 0Ȃ 

̂TIMERx_CNT̃ 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

CNT[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CNT[15:0] ֓ᵝ ╠ ṿȂΏ ᵬ ṿȂ 

№ ̂TIMERx_PSC̃ 

Ẓ ̔ 0x28 

ᵝṿ̔ 0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

PSC[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 PSC[15:0] № ṿ 

ԍ TIMER_CK ̆(PSC+1)ץ Ԋᴆ֟ P̆SC ṿ

῀⌠ Ȃ 

ꜚ ̂TIMERx_CAR̃ 

Ẓ ̔0x2C 

ᵝṿ̔0x0000 0000 
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̂32β̃ Ȃ 

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

Ḡ  

 

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

CARL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CARL[15:0] ꜚ ṿ 

֓ᵝ ӈԅ ꜚ ṿȂ 

0 / ṿ ̂TIMERx_CH0CṼ 

Ẓ ̔0x34 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

CH0VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CH0VAL[15:0] 0 ṿ 

0 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

0 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

1 / ṿ ̂TIMERx_CH1CṼ 

Ẓ ̔0x38 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
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CH1VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CH1VAL[15:0] 1 ṿ 

1 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

1 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

̂TIMERx_CFG̃ 

Ẓ ̔0xFC 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

Ḡ  CHVSEL Ḡ  

 rw  

 

ᵝ/ᵝ     

31:2 Ḡ  Ḡ ᵝṿȂ 

1 CHVSEL Ώ ᵝ 

ᵝ ᴆΏ 1 0Ȃ 

1̔ Ώ῀ ṿҍ ╠ṿ ̆Ώ῀ ᵬ Ȃ 

0̔ Ȃ 

0 Ḡ  Ḡ ᵝṿȂ 
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18.4. L2̂TIMERx, x=9,10,12,13̃ 

 ׃ .18.4.1

L2̂TIMERx, x=9, 10, 12, 13̃ ̆ ῀ ₮ ̆֟

PWMḤ └ Ȃ L2 ѿҩ16β Ȃ 

̆ ץ ̆ῒ Ԋᴆ ץ ꜚῒז  

18.4.2. Һ  

Â ̔1̕ 

Â ̔16ᵝ̕ 

Â ῤ ̕ 

Â ̔ ҉ ̆ Ҋ Ҭ ̕ 

Â № ̔16ᵝ̆ ץ ̕ 

Â ҩ ̔ ῀ ̆ ₮ ̆ PWM ̆ ‖ ̕ 

Â ꜚ ⱳ ̕ 

Â Ҭ ₮̔ Ԋᴆ̆ Ԋᴆ̆ / Ԋᴆ Ҭ ԊᴆȂ 

18.4.3. ⱳ  

 

18-56. L2 ᶫԅ L2 ῤ  

18-56. L2  

῀
&

&

№

TIMERx_CHxCV

/Ҭ

Ҭ └

APB BUS

CK_TIMER

CH0_IN
CI0

ꜚ ₮

̆PWM Ҋ ₮
Ḥ ֟ ̆ ∆ ̆ ᴆ

₮ └

CH0_O

TIMERx_TRGO

Interrupt

Update

Trigger

Cap/Com

№

TIMER_CK

PSC_CLK

 

 

L2 ῤ CK_TIMERꜚ 

TIMER_CK⌠RCU CK_TIMER 
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L2ֽ ѿҩ CK_TIMER̆ ꜚ № Ȃ CEN ᵝ̆

CK_TIMER № ̂ № ṿ TIMERx_PSC ̃֟ PSC_CLKȂ 

18-57. ῤ № ҹ1 ̆  

 

 

CK_TIMER

CEN

PSC_CLK = TIMER_CK

CNT_REG

Reload Pulse

17 18 19 20 21 22

update event 
generate(UPG)

23 00 01 02 03 04 05 06 07

Update event (UPE)

 

№  

№ ץ ̂TIMER_CK̃ 1⌠ 65536ӊ ᴋ ṿ№ ̆№

PSC_CLKꜚ Ȃ№ № TIMERx_PSC└̆ ҩ └

‖ ̆ Ȃ № Ҋѿ Ԋᴆ⌠

Ȃ 
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18-58. PSC ṿ0׆ ⌠2 ̆  

 

 

TIMER_CK

CEN

PSC_CLK

CNT_REG

Reload Pulse

Prescaler CNT

Prescaler 
shadow

94 95 96 97 98 99

0 2

0 2

0 1 2 0 1 2 0 1

PSC value

UPG

0 2

0 1 2

 

҉  

̆ ҉ Ȃ 0׆ ҉ ⌠ ꜚⱴ ṿ̂

ӈ TIMERx_CARҬ̃̆ ѿ ⌠ ꜚⱴ ṿ̆ᴪ ׆ 0 ҉

֟ ҉ ԊᴆȂ ҉ Ҭ T̆IMERx_CTL0Ҭ └ᵝDIR

0Ȃ 

TIMERx_SWEVG UPGβ 1 Ԋᴆ ̆ ṿᴪ 0̆ ֟

ԊᴆȂ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ̂ ̆ ꜚ ̆ № ̃

Ȃ 

18-59. ҉ ̆PSC=0/2 18-60. ҉ ̆

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

18-59. ҉ ̆PSC=0/2 

 

 

CEN

PSC_CLK

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

Update event (UPE)

Update interrupt flag (UPIF)

CNT_REG 96

Update event (UPE)

Update interrupt flag (UPIF) Hardware set Software clear

Hardware set

PSC = 0 

PSC = 2 

TIMER_CK

8

PSC_CLK

97 98 99 0 1

 

18-60. ҉ ̆ TIMERx_CAR ṿ 

 

 

TIMER_CK

CEN

PSC_CLK

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

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register
120 99

change CAR Vaule 

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

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register 120 99

change CAR Vaule 

120 99Auto-reload shadow register

...

Hardware set

Hardware set
Software clear

Hardware set

ARSE = 0 

ARSE = 1 
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῀ ₮  

L2 ѿҩ ԍ ῀ ₮ Ȃ ѿҩ

̆ ѿҩ ῀ ̆ └ ₮ Ȃ 

Â ῀ ⱳ  

῀ ⱳ ᾛ ѿҩ ̆ ̆ ̆ Ȃ ῀ ѿҩ

̆ѿҩ ̆ ѿҩ № Ȃ ῀ ҉₮

̆TIMERx_CHxCVᴪ ╠ ṿ̆ CHxIFᵝ 1̆ CHxIE = 

1↕֟ Ҭ Ȃ 

18-61. ῀  

CI0

Synchronizer

D

Prescaler
Capture 
Register

̂CH0VAL̃

Clock 
Prescaler Counter

TIMER_CK

Q

Filter

D Q D Q

Edge Detector

CH0MS

CH0IF

CH0IE
CH0_CC_I

TIMERx_CC_INT

Capture INT From Other Channal

CH0CAPPSC

Edge selector
&inverter

Based on 
CH0P&CH0NP

CI0FE0

Rising/Falling

IS0 

 

῀Ḥ CIxᾢ TIMER_CKḤ ̆ ̆֟ ѿҩ

Ḥ Ȃ ̆ ץ ҉ Ҋ Ȃ CHxP ᶏ ҉

Ҋ Ȃ IC № ̆ᶏ ҩ ῀Ԋᴆ ֟ ѿҩ ԊᴆȂ Ԋ

ᴆ ̆CxCVỮ ṿȂ 

Ҋ̔ 

ѿ ̔ ̂TIMERx_CHCTL0ҬCHxCAPFLT̃̔  

῀Ḥ Ḥ ̆ CHxCAPFLTȂ 

ԋ ̔ ̂TIMERx_CHCTL2ҬCHxP/CHxNP̔̃ 

CHxP/CHxNP ҉ Ҋ Ȃ 

҈ ̔ ̂TIMERx_CHCTL0ҬCHxMS̔̃ 

ѿ CHxMS ῀ ̆ Ḡ ῀ ̂CHxMS!=0x0̃̆ ғ

TIMERx_CxCVҌ Ῥ ΏȂ 

̔Ҭ ᶏ ̂TIMERx_DMAINTENҬCHxIẼ̔  

ᶏ Ҭ ̆ ץ Ҭ Ȃ 
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ԓ ̔ ᶏ ̂TIMERx_CHCTL2ҬCHxEÑȂ 

̔ ῀Ḥ ̆TIMERx_CHxCV ╠ ṿ̆CHxIFҹ 1Ȃ

CHxIFᵝ ҹ1̆ ↕CHxOFβ 1Ȃ TIMERx_DMAINTENҬCHxIE ̆

Ҭ ᴪ ₮Ȃ 

֟ ̔ ᴆ CHxGβ̆ ᴪ ֟ Ҭ Ȃ 

Â ₮ ⱳ  

₮ T̆IMERx֟ץ ‖ ῒ̆ᵝ ̆ ̆ Ȃ

ѿҩ ₮ CxCV ҍ ṿ ̆ CHxCOMCTL ̆ ҩ

₮ ץ ̆ ᵞ Ȃ ṿҍ CxCV ṿ ̆

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

Ҋ̔ 

ѿ ̔ ̔ 

        ̆ № Ȃ 

ԋ ̔ ̔ 

        CHxCOMSENᵝ ₮ ̕ 

        CHxCOMCTLᵝ ₮ ̂ /ᵞ / ̃̕  

        CHxP/CHxNPβ ̕ 

        CHxENᶏ ₮Ȃ 

҈ ̔ CHxIEᵝ Ҭ ᶏ Ȃ 

̔ TIMERx_CARTIMERx_CHxCV ₮ ̔ 

        CxCVץ ᵰ Ȃ 

ԓ ̔ CENβᶏ Ȃ 

18-62. ҈ ₮ ԅ҈ ₮ ̔ / /ᵞ ̆
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CAR=0x63, CxCV=0x3Ȃ 

18-62. ҈ ₮  

 

 

CEN

CNT_REG 00 01 02 03 04 05 ŀ. 62 63

Overflow

match toggle

CNT_CLK

OxCPRE

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

match set

match clear

OxCPRE

OxCPRE

 

₮‰ Ḥ  

TIMERxԍ ₮ Ҋ̆ CHxCOMCTLᵝ ץ ӈOxCPREḤ ̂ x

‰ Ḥ ̃ ȂOxCPREḤ ₮ⱳ ̆ ̆ CHxCOMCTL=0x00

Ḡץ ̕ CHxCOMCTL=0x01ץ OxCPREḤ ҹ ̕

CHxCOMCTL=0x02ץ OxCPREḤ ҹᵞ ̕ CHxCOMCTL=0x03̆

ṿ TIMERx_CHxCVṿ ̆ ץ ₮Ḥ Ȃ 

PWM 0 PWM 1 OxCPRE ѿ ₮ ̆ CHxCOMCTLᵝ ᵝ0x06

0x07ץ PWM 0/PWM 1Ȃ ֓ Ҭ̆ ṿ TIMERx_CHxCV

ṿ ῏ ץ ŎxCPREḤ ῒ Ȃΐᵣ ̆ ᵝȂ 

CHxCOMCTL =0x040x05ץ OxCPREḤ └ ₮ⱳ Ȃ ₮ Ḥ

ᴆ ҹ ̆ Ҍᶭ ԍTIMERx_CHxCVṿ ṿӊ

Ȃ 

CHxCOMCEN=1̆ ETI Ḥ ֟ ETIFEḤ ҹ ̆OxCPRE

└ҹᵞ Ȃ Ҋѿ Ԋᴆ⌠ ̆OxCPREḤ ᴪ ⌠ Ȃ 

ԑ  

̂TIMERx,x=0,7Ȃ̃ 

 

CortexÈ-M4ῤ Ả ̆DBG_CTL2 Ҭ TIMERx_HOLDβ 1̆
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Ả Ȃ 

  



                                      GD32A490Ύ 

463 
 

18.4.4. TIMERx ̂x=9,10,12,13̃ 

TIMER9 ̔0x4001 4400 

TIMER10 ̔0x4001 4800 

TIMER12 ̔0x4000 1C00 

TIMER13 ̔0x4000 2000 

└ 0̂ TIMERx_CTL0̃ 

Ẓ ̔0x00  

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

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

  rw  rw      rw    rw    rw   

 

ᵝ/ᵝ     

31:10 Ḡ  Ḡ ᵝṿȂ 

9:8 CKDIV[1:0] №   

ᴆ CKDIV̆ (CK_TIMER) ҍ

(DTS)ӊ № Ȃ 

00̔fDTS=fCK_TIMER 

01̔fDTS= fCK_TIMER /2 

10̔fDTS= fCK_TIMER /4 

11̔Ḡ  

7 ARSE ꜚ ᶏ   

0̔ TIMERx_CAR Ȃ 

1̔ᶏ TIMERx_CAR Ȃ 

6:3 Ḡ  Ḡ ᵝṿȂ 

2 UPS  

ᴆ ᵝ̆ Ԋᴆ . 

ҊԊᴆץ0̔ ᴪ֟ Ҭ DMA ̔ 

UPGᵝ 1  

₮/Ҋ   

ᵝ ֟   

1̔Ҋ↓Ԋᴆᴪ֟ Ҭ DMA ̔ 

₮/Ҋ   

1 UPDIS .  
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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 Ȃ 

1̔ ᶏ Ȃ 

ᴆ CENᵝ 1 ̆ ȁ Ả ᵬȂ 

└ 1̂ TIMERx_CTL1̃ 

Ẓ ̔0x04  

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  MMC[2:0] Ḡ . 

 rw  

 

ᵝ/ᵝ    

31:7 Ḡ  Ḡ ᵝṿȂ 

6:4 MMC[2:0] Һ └ 

֓ᵝ └TRGOḤ ̆TRGOḤ Һ ׆ ԍ ⱳ Ȃ 

000̔ ֟ ѿҩ ᵝԊᴆ ̆ ₮ѿҩTRGOḤ ̆ ᵝ ҹ̔ 

        Һ ֟ ѿҩ ᵝԊᴆ 

        TIMERx_SWEVG ҬUPGᵝ 1 

001̔ ֟ ѿҩ ᶏ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ ᶏ ҹ̔ 

        CENᵝ 1 

        Ả Ҋ̆ ῀ 1 

010̔ ֟ ѿҩ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ UPDIS

UPSᵝ‗  

011̔ 0 ѿ ѿ ⱳ Һ̆ └ ֟ ѿҩTRGO ‖ 

100̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ O0CPRE 

TRGOȂ 

101̔Ḡ Ȃ 

110̔Ḡ Ȃ 
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111̔Ḡ Ȃ 

3:0 Ḡ  Ḡ ᵝṿȂ 

DMA Ҭ ᶏ ̂TIMERx_DMAINTEÑ 

Ẓ ̔0x0C  

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  
 

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

Ḡ  CH0IE UPIE 

 rw rw 

 

ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿȂ 

1 CH0IE 0 / Ҭ ᶏ  

0̔ 0Ҭ Ȃ 

1̔ᶏ 0Ҭ Ȃ 

0 UPIE Ҭ ᶏ  

0̔ Ҭ Ȃ 

1̔ᶏ Ҭ Ȃ 

Ҭ ̂TIMERx_INTF̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

Ḡ  CH0OF Ḡ  CH0IF UPIF 

 rc_w0  rc_w0 rc_w0 

 

ᵝ/ᵝ    

31:10 Ḡ  Ḡ ᵝṿȂ 

9 CH0OF 0 ₮  

0 ҹ ῀ ̆ CH0IF ᵝ 1 ̆ ԊᴆῬ

̆ ᵝ ץ ᴆ 1Ȃ ᵝ ᴆ 0Ȃ 
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0̔ ₮Ҭ Ȃ 

1̔ ԅ ₮Ҭ Ȃ 

8:2 Ḡ  Ḡ ᵝṿȂ 

1 CH0IF 0 / Ҭ  

ᴆ 1 ᴆ 0Ȃ 0 ῀ Ҋ ̆ Ԋᴆ ᵝ

1̕ 0 ₮ Ҋ ̆ ᵝ ѿҩ Ԋᴆ 1Ȃ 

0̔ 0Ҭ Ȃ 

1̔ 0Ҭ Ȃ 

0 UPIF Ҭ  

ᵝ ᴋᵥ Ԋᴆ ᴆ 1̆ ᴆ 0Ȃ 

0̔ Ҭ Ȃ 

1̔ Ҭ Ȃ 

ᴆԊᴆ֟ ̂TIMERx_SWEVG̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

Ḡ  CH0G UPG 

     w w 

 

ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿȂ 

1 CH0G 0 Ԋᴆ  

ᵝ ᴆ 1̆ ԍ 0֟ ѿҩ / Ԋᴆ̆ ᴆ ꜚ 0Ȃ ᵝ

1̆CH0IF ᵝ 1̆ Ҭ DMĂ↕ ₮ Ҭ DMA

Ȃ ̆ 0 ҹ ῀ ̆ ╠ṿ TIMERx_CH0CV

̆ CH0IF ᵝ ҹ 1̆↕ CH0OF ᵝ 1Ȃ 

0̔Ҍ֟ 0 ԊᴆȂ 

1̔ 0 ԊᴆȂ 

0 UPG Ԋᴆ֟  

ᵝ ᴆ 1̆ ᴆ ꜚ 0Ȃ ᵝ 1 ғ ҉ ̆ 0̆

№ Ȃ 

0̔ Ԋᴆ֟ Ȃ 

1̔֟ ԊᴆȂ 
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└ 0̂ TIMERx_CHCTL0̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

Ḡ  

Ḡ  CH0COMCTL[2:0] 
CH0COM

SEN 

CH0COM

FEN CH0MS[1:0] 

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

 
rw rw rw 

₮ ̔ 

ᵝ/ᵝ    

31:7 Ḡ  Ḡ ᵝṿȂ 

6:4 CH0COMCTL[2:0] 0 ₮   

ᵝ ӈԅ ₮‰ Ḥ O0CPRE ₮ ̆ O0CPRE‗ ԅ CH0_Oȁ

CH0_ON ṿȂ ̆O0CPRE ̆ CH0_OȁCH0_ON

‗ԍ CH0PȁCH0NPᵝȂ 

000̔ Ȃ ₮ TIMERx_CH0CVҍ TIMERx_CNT

O0CPREҌ ᵬ  

001̔ ҹ Ȃ ṿҍ / ṿ TIMERx_CH0CV

̆ └ O0CPREҹ Ȃ 

010̔ ҹᵞȂ ṿҍ / ṿ TIMERx_CH0CV

̆ └ O0CPREҹᵞȂ 

011̔ Ȃ ṿҍ / ṿ TIMERx_CH0CV ̆

└ O0CPRE Ȃ 

100̔ └ҹᵞȂ └ O0CPREҹᵞ  

101̔ └ҹ Ȃ └ O0CPREҹ  

110 P̔WM 0Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH0CV Ŏ0CPRE

ҹ ̆ ↕ҹᵞ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH0CV ̆

O0CPRE ҹᵞ ̆ ↕ҹ Ȃ 

111 P̔WM 1Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH0CV Ŏ0CPRE

ҹᵞ ̆ ↕ҹ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH0CV ̆

O0CPREҹ ̆ ↕ҹᵞ Ȃ 

PWM Ҋ̆ ₮ ׆ ҹ PWM

̆O0CPRE Ȃ 

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

Ȃ 

3 CH0COMSEN 0 ₮ ᶏ  

ᵝ 1̆TIMERx_CH0CV ᶏ ̆

Ԋᴆ ᴪ Ȃ  
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0̔ 0 ₮/  

1̔ᶏ 0 ₮/  

ֽ ‖ Ҋ(SPM =1)̆ ץ ’Ҋᶏ PWM  

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

2 CH0COMFEN 0 ₮ ᶏ  

ᵝҹ 1 ̆ ҹ PWM0 PWM1 ̆ᴪⱴ /

₮ ῀Ԋᴆ Ȃ ₮ ῀Ḥ ᵬҹѿҩ ̆

CH0_O ҹ ҍ ῏Ȃ 

0̔ 0 ₮ . 

1̔ᶏ 0 ₮ Ȃ 

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

֓ᵝ ӈԅ ᵬ ῀Ḥ Ȃ ῏

(TIMERx_CHCTL2 CH0ENᵝ 0) ֓ᵝ ΏȂ 

00̔ 0 ҹ ₮ 

01̔ 0 ҹ ῀̆IS0 CI0FE0҉ 

1x̔Ḡ  

῀ ̔ 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7:4 CH0CAPFLT[3:0] 0 ῀ └ 

CI0 ῀Ḥ ץ ̆ ᵝ Ȃ 

̔ fSAMP CI0 ῀Ḥ ̆ Ḥ

Ȃ ⌠ ᵝ ̆ ҹ Ȃ 

Ҋ̔  

CH0CAPFLT [3:0]  fSAMP 

4ôb0000  

4ôb0001 2 

fCK_TIMER 4ôb0010 4 

4ôb0011 8 

4ôb0100 6 
fDTS/2 

4ôb0101 8 

4ôb0110 6 
fDTS/4 

4ôb0111 8 

4ôb1000 6 
fDTS/8 

4ôb1001 8 

4ôb1010 5 

fDTS/16 4ôb1011 6 

4ôb1100 8 

4ôb1101 5 

fDTS/32 4ôb1110 6 

4ôb1111 8 
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3:2 CH0CAPPSC[1:0] 0 ῀ №  

2ᵝ ӈԅ 0 ῀ № Ȃ TIMERx_CHCTL2 Ҭ CH0EN 

=0 ̆↕ № ᵝȂ 

00̔ № ̆ ῀ ҉ ⌠ ѿҩ ѿ Ȃ 

01̔ 2ҩԊᴆ ѿ Ȃ 

10̔ 4ҩԊᴆ ѿ Ȃ 

11̔ 8ҩԊᴆ ѿ Ȃ 

1:0 CH0MS[1:0] 0  

ҍ ₮ Ȃ 

└ 2̂ TIMERx_CHCTL2̃ 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

Ḡ .. CH0NP Ḡ  CH0P CH0EN 

 rw  rw rw 

 

ᵝ/ᵝ    

31:4 Ḡ  Ḡ ᵝṿȂ 

3 CH0NP 0ԑ ₮  

0 ҹ ₮ ̆ ᵝ ӈԅԑ ₮Ḥ Ȃ 

0̔ 0ԑ ₮ ҹ  

1̔ 0ԑ ₮ᵞ ҹ  

0 ҹ ῀ ̆ ᵝ CH0P ᶏ ̆ᵬҹ ῀Ḥ CI0

└Ḥ Ȃ 

TIMERx_CCHP PROT [1:0]=11 10 ᵝҌ Ȃ 

2 Ḡ  Ḡ ᵝṿȂ 

1 CH0P 0  

0 ҹ ₮ ̆ ᵝ ӈԅ ₮Ḥ Ȃ 

0̔ 0 ҹ  

1̔ 0ᵞ ҹ  

0 ҹ ῀ ̆ ᵝ ӈԅ CI0Ḥ Ȃ 

[CH0NP, CH0P] CI0FE0 CI1FE0 Ȃ 

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

̆ ғ CIxFE0Ҍᴪ Ȃ 

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

̆ ғ CIxFE0ᴪ Ȃ 
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[CH0NP==1, CH0P==0]̔Ḡ Ȃ  

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

Ḥ ̆ ғ CIxFE0Ҍᴪ Ȃ 

TIMERx_CCHP PROT [1:0]=11 10 ᵝҌ Ȃ 

0 CH0EN 0 / ᶏ  

0 ҹ ₮ ̆ ᵝ 1 ᶏ CH0_O Ḥ Ȃ 0 ҹ

῀ ̆ ᵝ 1ᶏ 0҉ ԊᴆȂ 

0̔ 0Ȃ 

1̔ᶏ 0Ȃ 

̂TIMERx_CNT̃ 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

CNT[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CNT[15:0] ֓ᵝ ╠ ṿȂΏ ᵬ ṿȂ 

№ ̂TIMERx_PSC̃ 

Ẓ ̔ 0x28 

ᵝṿ̔ 0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

PSC[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 PSC[15:0] № ṿ 

ԍ TIMER_CK ̆(PSC+1)ץ Ԋᴆ֟ P̆SC ṿ



                                      GD32A490Ύ 

471 
 

῀⌠ Ȃ 

ꜚ ̂TIMERx_CAR̃ 

Ẓ ̔0x2C 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

CARL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CARL[15:0] ꜚ ṿ 

֓ᵝ ӈԅ ꜚ ṿȂ 

0 / ṿ ̂TIMERx_CH0CṼ 

Ẓ ̔0x34 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

CH0VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CH0VAL[15:0] 0 ṿ 

0 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

0 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

῀ ̂TIMERx_IRMP̃̂ x=10̃ 

Ẓ ̔0x50 

ᵝṿ̔0x0000 0000 
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̂32β̃ Ȃ 

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

Ḡ  
 

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

Ḡ  ITI1_RMP 

 rw 

 

ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿȂ 

1:0 ITI1_RMP ῤ 1  

00̔ GPIO Ȃ 

01̔ GPIO Ȃ 

10̔HXTAL_DIV̂RTC ̆ HXTAL RCU_CFG0 Ҭ RTCDIV

ᵝ№ ⌠̃Ȃ 

11: GPIO Ȃ 

̂TIMERx_CFG̃ 

Ẓ ̔0xFC 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

Ḡ  CHVSEL Ḡ  

 rw  

 

ᵝ/ᵝ     

31:2 Ḡ  Ḡ ᵝṿȂ 

1 CHVSEL Ώ ᵝ 

ᵝ ᴆΏ 1 0Ȃ 

1̔ Ώ῀ ṿҍ ╠ṿ ̆Ώ῀ ᵬ Ȃ 

0̔ Ȃ 

0 Ḡ  Ḡ ᵝṿȂ 
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18.5. ̂TIMERx, x=5,6̃  

 ׃ .18.5.1

̂Timer5, 6̃ ѿҩ 16β Ȃ ץ ᵬ ҹDAĈ

⌠ ̃ ᶫ Ȃ ץ ֟ DMA ̆TRGO ⌠DACȂ 

18.5.2. Һ  

Â ̔16ᵝ̕ 

Â ῤ ̕ 

Â ̔ ҉ ̕ 

Â № ̔16ᵝ̆ ץ ̕ 

Â ꜚ ⱳ ̕ 

Â Ҭ ₮ DMA ̔ ԊᴆȂ 

18.5.3. ⱳ  

 

18-63. ᶫԅ ῤ Ȃ 

18-63.  

№

/Ҭ

Ҭ └

APB BUS

CK_TIMER

ꜚ

TIMERx_TRGO

Interrupt
Update

UPIE

TIMER_CK PSC_CLK

 

 

ץ ῤ CK_TIMERꜚ Ȃ 

ֽ ѿҩ CK_TIMER̆ ꜚ № Ȃ CEN ᵝ C̆K_TIMER

№ ̂ № ṿ TIMERx_PSC ̃֟ PSC_CLKȂ 
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18-64. ῤ № ҹ1 ̆  

 

 

CK_TIMER

CEN

PSC_CLK = TIMER_CK

CNT_REG

Reload Pulse

17 18 19 20 21 22

update event 
generate(UPG)

23 00 01 02 03 04 05 06 07

Update event (UPE)

 

№  

№ ץ ̂TIMER_CK̃ 1⌠ 65536ӊ ᴋ ṿ№ ̆№

PSC_CLKꜚ Ȃ№ № TIMERx_PSC└̆ ҩ └

‖ ̆ Ȃ № Ҋѿ Ԋᴆ⌠

Ȃ 

18-65. PSC ṿ0׆ ⌠2 ̆  

 

 

TIMER_CK

CEN

PSC_CLK

CNT_REG

Reload Pulse

Prescaler CNT

Prescaler 
shadow

94 95 96 97 98 99

0 2

0 2

0 1 2 0 1 2 0 1

PSC value

UPG

0 2

0 1 2
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҉  

̆ ҉ Ȃ 0׆ ҉ ⌠ ꜚⱴ ṿ̂

ӈ TIMERx_CARҬ̃̆ ѿ ⌠ ꜚⱴ ṿ̆ᴪ ׆ 0 ҉

֟ ҉ ԊᴆȂ ҉ Ҭ T̆IMERx_CTL0Ҭ └ᵝDIR

0Ȃ 

TIMERx_SWEVG UPGβ 1 Ԋᴆ ̆ ṿᴪ 0̆ ֟

ԊᴆȂ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ̂ ꜚ ̆ № ̃ Ȃ 

Ҋ ֓ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99̆ Ҍ № Ҋ ҹȂ 

18-66. ҉ ̆PSC=0/2 

 

 

CEN

PSC_CLK

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

Update event (UPE)

Update interrupt flag (UPIF)

CNT_REG 96

Update event (UPE)

Update interrupt flag (UPIF) Hardware set Software clear

Hardware set

PSC = 0 

PSC = 2 

TIMER_CK

8

PSC_CLK

97 98 99 0 1
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18-67. ҉ ̆ TIMERx_CAR ṿ 

 

 

TIMER_CK

CEN

PSC_CLK

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

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register
120 99

change CAR Vaule 

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

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register 120 99

change CAR Vaule 

120 99Auto-reload shadow register

...

Hardware set

Hardware set
Software clear

Hardware set

ARSE = 0 

ARSE = 1 

 

‖  

‖ ҍ ̆ TIMERx_CTL0SPMβ 1̆↕ᶏ ‖ Ȃ

SPM1̆ Ҋ Ԋᴆ⌠ Ả Ȃ 

ѿ ‖ Ҋ̆ TIMERx_CTL0 ᶏ ᵝCEN=1

ᶏ ̆ CENβѿ Ḡ ҹ1 ⌠ Ԋᴆ CENβ ᴆΏ0Ȃ CEN

ᵝ ᴆ 0̆ Ả ᵬ̆ ṿ Ḡ Ȃ 

 

CortexÈ-M4ῤ Ả ̆DBG_CTL2Ҭ TIMERx_HOLDᵝ 1̆

Ả Ȃ 
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18.5.4. TIMERx ̂x=5,6̃  

TIMER5 :0x4000 1000 

TIMER6 :0x4000 1400 

└ 0̂ TIMERx_CTL0̃ 

Ẓ ̔0x00  

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

Ḡ  ARSE   Ḡ  SPM UPS   UPDIS   CEN   

 rw  rw rw rw rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7 ARSE ꜚ ᶏ   

0: TIMERx_CAR Ȃ 

1: ᶏ TIMERx_CAR Ȃ 

6:4 Ḡ  Ḡ ᵝṿȂ 

3 SPM ‖  

0̔ ‖ Ȃ Ԋᴆ ̆  

1̔ ‖ ᶏ Ȃ Ҋѿ Ԋᴆ ̆ Ả  

2 UPS  

ᴆ ᵝ̆ Ԋᴆ . 

ҊԊᴆץ0̔ ᴪ֟ Ҭ DMA ̔ 

UPGᵝ 1  

₮/Ҋ   

ᵝ ֟   

1̔Ҋ↓Ԋᴆᴪ֟ Ҭ DMA ̔ 

₮/Ҋ   

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 Ȃ 

0: Ȃ 

1: ᶏ Ȃ 

ᴆ CENᵝ 1 ̆ ȁ Ả ᵬȂ 

└ 1̂ TIMERx_CTL1̃ 

Ẓ ̔0x04  

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

Ḡ  MMC[2:0] Ḡ  

 rw  

 

ᵝ/ᵝ    

31:7 Ḡ  Ḡ ᵝṿȂ 

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

000̔ ֟ ѿҩ ᵝԊᴆ ̆ ₮ѿҩTRGOḤ ̆ ᵝ ҹ̔ 

        Һ ֟ ѿҩ ᵝԊᴆ 

        TIMERx_SWEVG ҬUPGᵝ 1 

001̔ ֟ ѿҩ ᶏ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ ᶏ ҹ̔ 

        CENᵝ 1 

        Ả Ҋ̆ ῀ 1 

010̔ ֟ ѿҩ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ UPDIS

UPSᵝ‗  

3:0 Ḡ  Ḡ ᵝṿȂ 

DMA Ҭ ᶏ ̂TIMERx_DMAINTEÑ 

Ẓ ̔0x0C  

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  
 

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



                                      GD32A490Ύ 

479 
 

Ḡ  UPDEN Ḡ  UPIE 

 rw  rw 

 

ᵝ/ᵝ    

31:9 Ḡ  Ḡ ᵝṿȂ 

8 UPDEN DMA ᶏ  

0̔ DMA Ȃ 

1̔ᶏ DMA Ȃ 

7:1 Ḡ  Ḡ ᵝṿȂ 

0 UPIE Ҭ ᶏ  

0̔ Ҭ Ȃ 

1̔ᶏ Ҭ Ȃ 

Ҭ ̂TIMERx_INTF̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

Ḡ  UPIF 

 rc_w0 

 

ᵝ/ᵝ    

31:1 Ḡ  Ḡ ᵝṿȂ 

0 UPIF Ҭ  

ᵝ ᴋᵥ Ԋᴆ ᴆ 1̆ ᴆ 0Ȃ 

0̔ Ҭ Ȃ 

1̔ Ҭ Ȃ 

ᴆԊᴆ֟ ̂TIMERx_SWEVG̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

 w 

 

ᵝ/ᵝ    

31:1 Ḡ  Ḡ ᵝṿȂ 

0 UPG Ԋᴆ֟  

ᵝ ᴆ 1̆ ᴆ ꜚ 0Ȃ ᵝ 1 ғ ҉ ̆ 0̆

№ Ȃ 

0̔ Ԋᴆ֟ Ȃ 

1̔֟ ԊᴆȂ 

̂TIMERx_CNT̃ 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

CNT[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CNT[15:0] ֓ᵝ ╠ ṿȂΏ ᵬ ṿȂ 

№ ̂TIMERx_PSC̃ 

Ẓ ̔ 0x28 

ᵝṿ̔ 0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

PSC[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 PSC[15:0] № ṿ 
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ԍ TIMER_CK ̆(PSC+1)ץ Ԋᴆ֟ P̆SC ṿ

῀⌠ Ȃ 

ꜚ ̂TIMERx_CAR̃ 

Ẓ ̔0x2C 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

CARL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CARL[15:0] ֓ᵝ ӈԅ ꜚ ṿȂ 
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19. ̂USART̃ 

 ׃ .19.1

̂USART̃ ᶫԅѿҩ Ḃ ұ ֜ ̆ ץ ῃ

̆ ᴰ ȂUSART ᶫԅ ̆ UCLK

̂PCLK1, PCLK2̃ № ֟ USART Ȃ 

USARTҌֽ ‰ ̆ ԅѿ֓ῒז ұ ֜ ̆

̆SIR̆ ̆LIN̆ץ Ȃ Ḥ Modem

ᵬ̂CTS/RTSȂ̃ LSB׆ MSB ᴰ Ȃ ᵝ TX/RX ץ

Ȃ 

USART DMAⱳ ץ̆ ḤȂ 

19.2. Һ  

Â NRZ‰  

Â ῃ Ḥ 

Â Ḥ 

Â ֟ ̔ 

͠ № ֟ ̆ῒҬUSART0/5PCLK2№ ⌠̆USART1/2

UART3/4/6/7PCLK1№ ⌠̕ 

͠ 8 16Ṑ ̕ 

͠ ҹ120M̆ ҹ8̆ ⌠15MBits/s 

Â ῃ ұ ̔ 

͠ Ẽ ᵝ̆ ᵝ̆ ᵝ /  

͠ ᵝ̂8 9β ̃̕  

͠ ֟ 0.5̆1̆ 1.5 2ҩẢ ᵝ 

Â №≢ᶏ Ȃ 

Â ᴆModem ᵬ̂CTS/RTS̃ 

Â DMA ‖  

Â LIN ֟  

Â ̂IrDÃ 

Â ᴰ ץ ҹ ᴰ ₮  

Â Ὶ ISO7816-3 ̔ 

͠ ̂T=0̃ 

͠ ̂T=1̃ 

͠  

Â Ḥ̔ 

͠ Ҍ ̆↕ ῀  

׆ ͠  

Â ̔ 
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͠ ᴰ ̔ ‖ Ҍҹ ̂RBNẼ̆ ‖ ҹ ̂TBẼ̆ᴰ ̂TC̃̆

̂BSỸ 

͠ ̔ ̂ORERR̃̆ ̂NERR̃̆

̂FERR̃̆ Ẽ ̂PERR̃ 

͠ ᴆ ᵬ ̔CTS ̂CTSF̃ 

͠ LIN ̔LIN ̂LBDF̃ 

͠ Ḥ ̔IDLE ̂IDLEF̃ 

͠ ̔ ̂EBF̃ ̂RTF̃ 

͠ Ҭ ᶏ ̆ ֓Ԋᴆ ᴪ Ҭ  

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

֓ⱳ UART3/4/6/7Ҭ ̔ 

Â  

Â  

Â ᴆ ᵬ̂CTS/RTS̃ 

Â  

19.3. ⱳ  

USART 19-1. USART ҬҺ ׆ ⌠ῒז Ȃ 

19-1. USART  

   

RX ῀  

TX 
₮ 

I/Ô / ̃ 

Ȃ USARTᶏ ̆ ̆

ҹ  

CK ₮ ԍ Ḥ ұ Ḥ  

nCTS ῀ ᴆ ᶏ Ḥ  

nRTS ₮ ᴆ Ḥ  
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19-1. USARTῤ  

USART

CPU/DMA

RW

IrDA 

TX

SW_RX

RX

CK └

ᵝ

ᵝ

USART └

CK

└

ᴆ

nRTS

nCTS

└

USART

ᾝ

Ḡ №

USART USARTҬ └

/USARTDIV

/8*(2-
OVSMOD)

USART

UCLK

 

19.3.1. USART  

USART ԍ ᵝ̆ ԍẢ ᵝȂUSART_CTL0ҬWLβ ץ Ȃ

USART_CTL0ҬPCENβ ̆ ѿҩ ᵝ ץ ᵬ ᵝȂ WLβ ҹ0̆ ҂ᵝ

ҹ ᵝȂ WLβ 1̆ ῇᵝҹ ᵝȂUSART_CTL0ҬPMβ ԍ ᵝ

Ȃ 

19-2. USART̂8 ᵝ 1Ả ᵝ̃ 

Stop

 

ᵝ
bit4 bit5 bit6 bit7bit0 bit1 bit2 bit3 ᵝ

ᵝ

Ả ᵝ
ᵝ

ᵝ

 

Ҭ̆Ả ᵝ ץ USART_CTL1ҬSTB[1:0]ᵝ Ȃ 

19-2. Ả ᵝ  

STB[1:0] Ả ᵝ ̂ᵝ̃ ⱳ  

00 1 ṿ 

01 0.5  

10 2 ‰USART̆ ץ └  

11 1.5  

ѿҩ Ҭ̆ ᵝ ҹ1Ȃ ҍ USART Ȃ 
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Ả ᵝ ҩᵞ ҹҬ ȂUSART ᴰ UCLK ̆

ץ̆ ῍ ‗ Ȃ 

19.3.2.  

№ ѿҩ16β ̆ 12β № 4β №Ȃ ᶏ

ң № ṿ Ȃ ԍΐ № № ̆ ᶏUSART

֟ ‰ Ȃ 

№ ̂USARTDIṼҍUCLKΐ Ҋ῏ ̔ 

16̆Ὲ ҹ̔ 

USARTDIV= 
UCLK

16ĬBaud Rate
                          ̂19-1̃  

8̆ Ὲ ҹ̔ 

USARTDIV= 
UCLK

8ĬBaud Rate
                           ̂19-2̃  

ᶛ ̆ 16̔ 

1. USART_BAUD ṿ ⌠USARTDIV̔ 

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

UASRTDIV=33+13/16=33.81Ȃ 

2. USARTDIV⌠USART_BAUD ṿ̔ 

Ẋ UASRTDIV=30.37̆INTDIV=30̂0x1ẼȂ 

16*0.37=5.92̆ 6̆  FRADIV=6̂0x6̃Ȃץ

USART_BAUD=0x1E6Ȃ 

̔ FRADIV=16̂ ₮̃̆ ↕ ᵝ ⱴ⌠ №Ȃ 

19.3.3. USART  

USART_CTL0 ᶏ ᵝ̂TEÑ ᵝ̆ ‖ Ҍҹ ̆

ᴪ TX ȂTX ץ USART_CTL3ҬTINVβ Ȃ

‖ CK ₮Ȃ 

TENᵝ ᴪ ₮ѿҩ ȂTENβ Ҭ Ҍ ץ ᵝ Ȃ 

҉ ̆TBE ҹ Ȃ USART_STAT0ҬTBEᵝ ̆ ץ Ҍ

╠ѿҩ ’ҊΏ῀USART_DATAȂ Ώ῀USART_DATĂ TBEβ

0Ȃ USART_DATA῀ ᵝ ̆ ᵝ ᴆ 1Ȃ ѿҩ

Ώ῀USART_DATĂ ᾢ ῀ ‖ ̆ ╠

ᴰ ⌠ ᵝ ҬȂ Ώ῀USART_DATA ̆

̆TBEβ ᵝ̆ ┴ᴰ ⌠ ᵝ Ȃ 

Ẋ ѿ ₮ ̆ ғTBEβ ᵝ̆ ӇUSART_STAT0ҬTCβ
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1Ȃ USART_CTL0Ҭ Ҭ ᶏ ᵝ̂TCIẼҹ1̆ ᴪ֟ Ҭ Ȃ 

19-3. USART ₮ԅUSART Ȃ ᴆ ᵬ Ҋץ ̔ 

1. USART_CTL0 WL ̕ 

2. USART_CTL1ҬΏSTB[1:0]ᵝ Ả ᵝ ̕ 

3. ԅ Ḥ ̆ USART_CTL2Ҭᶏ DMÂDENTβ̃̕ 

4. USART_BAUDҬ ̕ 

5. USART_CTL0Ҭ ᵝUENβ̆ᶏ USART̕ 

6. USART_CTL0Ҭ TENβ̕ 

7. TBEᵝ̕ 

8. USART_DATAΏ ̕ 

9. DMAᶏ ̆ ѿҩ 7-8̕  

10. TC=1̆ Ȃ 

19-3. USART  

DMA

ᴆΏdata0⌠
USART_TDATA 

ᴆ ᵝ

DMA

ᴆΏdata1⌠
USART_TDATA 

DMA

ᴆΏdata2⌠
USART_TDATA 

ᴆ ᵝ ᴆ ᵝ

USART_DATA 

TBE

TEN

TX pin

0 1 2

data0 data1 data2

ᴆ ᵝ

ᴆ

TC  

USART ῀ᵞⱳ ӊ╠̆ TC ᵝȂᾢ USART_STAT0ῬΏ

USART_DATATCβ 0Ȃ Ḥ ̂DENT=1Ҋ̃̆ TCΏ0̆Ӟ TCȂ 

19.3.4. USART  

҉ ̆USART ᶏ Ҋץ ̔ 

1. USART_CTL0Ҭ ᵝUENβ̆ᶏ USART̕ 

2. ΏUSART_CTL0 WL ̕ 

3. USART_CTL1ҬΏSTB[1:0]ᵝ Ả ᵝ ̕ 

4. ԅ Ḥ ̆ USART_CTL2Ҭᶏ DMÂDENRβ̃ ̕ 

5. USART_BAUDҬ ̕ 

6. USART_CTL0Ҭ RENβȂ 

ᶏ ⌠ѿҩ ‖Ḃ Ȃ ѿҩ Ҭᴪ

̆ Ẽ ̆ Ȃ 

⌠ѿҩ ̆USART_STAT0Ҭ RBNEβ ̆ ԅUSART_CTL0

Ҭ Ҭ ᶏ ᵝRBNEIĔ ᴪ֟ Ҭ Ȃ USART_STAT0Ҭ ץ

Ȃ 

ᴆ ץ USART_DATA DMA ⌠ ȂҌ

DMĂ USART_DATA ѿҩ ᵬ ץ RBNEβȂ 
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Ҭ̆ ᶏ RENβ̆Ҍ ╠ ᴪҡ Ȃ 

’Ҋ̆ ҈ҩ ṿ ᵀ ᵝ ṿȂ 8Ṑ ̆

3ȁ4ȁ5ҩ ̕ 16Ṑ ̆ 7ȁ8ȁ9ҩ Ȃ 3ҩ

Ҭ 2ҩ 3ҩҹ0̆ ᵝ ҹ0̆ ↕ҹ1Ȃ 3ҩ Ҭ ѿҩ ṿҍῒזң

ҩҌ Ҍ̆ ᵝ̆ Ẽ ᵝ Ả ᵝ̆ ֟ ̂NERR̃Ȃ ᶏ DMĂ

ᵝUSART_CTL2ҬERRIĔ ᴪ֟ Ҭ Ȃ USART_CTL2Ҭ ᵝOSB̆

ֽ ѿҩ ᵀ ѿҩ ᵝ ṿȂ ’Ҋ Ҍᴪ ⌠ Ȃ 

19-4. ѿҩ ᵝ̂OSB=0̃ 

0 1 2 3 4 5 6 7

0 2 4 6 8 1
0

1
2

1
41 3 5 7 9 1
1

1
3

1
5

one frame bit

sample bits

sample bits

oversampling 

8 mode

oversampling 

16 mode

RX pin

 

ᵝUSART_CTL0Ҭ PCENβᶏ Ẽ ⱳ ̆ ѿҩ

Ẽ ṿ̆ ῒҍ ⌠ Ẽ ᵝ Ȃ Ҍ ̆USART_STAT0

ҬPERR ᵝȂ ԅUSART_CTL0Ҭ PERRIEᵝ̆ ֟ Ҭ Ȃ 

Ả ᵝᴰ ҬRX ҹ0̆ ֟ ̆USART_STAT0ҬFERRβ Ȃ

ᶏ DMA ᵝUSART_CTL2ҬERRIEᵝ̆ ֟ Ҭ Ȃ 

⌠ѿ ̆ RBNEβ ̆ Ҍᴪ Ữ ‖ ҬȂ

USART_STAT0Ҭ ₮ ᵝORERR ᵝȂ ᶏ DMA ᵝ

USART_CTL2ҬERRIEᵝ ᵝRBNEIĔ ֟ Ҭ Ȃ 

Ҭ̆֟ ԅ ̂NERR̃ȁ ̂PERR̃ȁ ̂FERR̃ ₮

̂ORERR̃̆ ↕NERRȁPERRȁFERRORERR RBNE ᵝȂ ᶏ DMĂ

RBNEҬ ̆ ᴆ ȁ ȁ ₮ ֟ Ȃ 

19.3.5. DMA ‖  

ҹ⁞ ̆ ץ DMA ‖ ‖ Ȃ ᵝUSART_CTL2

ҬDENTβ ᶏץ DMA ̆ ᵝUSART_CTL2ҬDENRβ ᶏץ DMA Ȃ 

DMAԍUSART D̆MA ׆ ῤSRAMD ⌠USART ‖ Ȃ

19-5. DMA USART Ȃ 
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19-5. DMA USART  

 USART_DATA ҹ DMA

ῤSRAM ҹ

DMA

ᴰ ҹDMA ᴰ

DMAῒז ̆Ҭ ᶏ ̆ ᵝ

 

USART_STATҬTC 0 

ᶏ ԍUSART DMA

TC ᵝ

 

ᴰ ̆USART_STAT0ҬTCβ 1Ȃ USART_CTL0Ҭ

TCIEβ̆ ֟ Ҭ Ȃ 

DMAԍUSART ̆DMA ׆ ‖ ᴰ ⌠ ῤSRAMȂ

19-6. DMA USART Ȃ USART_CTL2Ҭ

ERRIEᵝ 1̆ USART_STAT0Ҭ ᵝ̂FERRȁORERRNERR̃

ᵝ ֟ Ҭ Ȃ 
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19-6. DMA USART  

USART_DATA ҹ 

DMA

ῤSRAM ҹ

DMA

ᴰ ҹDMA ᴰ

DMAῒז ̆Ҭ ᶏ ̆ ᵝ

ᶏ ԍUSART DMA

 

USART ⌠ ⌠ԅDMAD ̆DMA ֟ ᴰ Ҭ Ȃ 

19.3.6. ᴆ └ 

ᴆ └ⱳ nCTSnRTS Ȃ USART_CTL2ҬRTSENβ 1

ᶏ RTS ̆ USART_CTL2ҬCTSENβ 1 ᶏ CTS Ȃ 

19-7. ңҩUSARTӊ ᴆ └ 

USART 1

TX module

RX module

USART 2

RX module

TX module

TX RX

nCTS nRTS

RX TX

nRTS nCTS

 

RTS  

USART ₮nRTS̆ ԍ ‖ Ȃ ѿ n̆RTS

̆ ҹԅ Ҋѿ Ȃ ‖ ̆nRTSḠ ̆

ץ USART_DATA Ȃ 
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CTS  

USART nCTS͂ ‗ ץ Ȃ USART_STAT0Ҭ

TBEβ 0ғnCTSҹᵞ ̆ Ȃ ̆ nCTSḤ ҹ ̆

ᴪ ╠ Ả Ȃ 

19-8. ᴆ └ 

nCTS

RX

CTS

TX ᵝ  2 ᵝ  3Ả

ᵝ
Ả

ᵝ
 1 Ả ᵝ

ᵝ 1 ᵝ 2Ả

ᵝ
Ả

ᵝ

USART_DATA  2

RTS

nRTS

 3

 

CTS └ ᶏ ̆ nCTS Ḥ ̆USART_STAT0ҬCTSFβᴪ

1Ȃ USART_CTL2Ҭ CTSIEᵝ ᵝ̆ ᴪ֟ Ҭ Ȃ 

19.3.7. Ḥ 

ḤҬ̆ ҩUSART ѿҩ Ȃ ԍѿҩ ̆ RX

̆ ѿ Ȃҹ⁞ ̆ ᴆ ץ USART_CTL0ҬRWU

ᵝ 1ᶏѿҩUSART͂ Ȃ 

USARTԍ ̆ ᵝ Ҍᴪ ᵝȂ ᴆ ץ RWU

USARTȂ 

̆USARTץ ᴆ Ҋңץ Ҭ ѿ ̔ Ȃ 

ᶏ USARTȂ RWUβ ҹ0̆ RX ⌠ ̆

USART_STATҬ IDLEFᵝᴪ ᵝȂ RWUβ ᵝ̆RX ⌠ ̆ ᴆ

ᴪ RWU ׆̆ ₮ ̆ ̆USART_STATҬIDLEF

ᵝҌᴪ 1Ȃ 

USART_CTL0ҬWM ᵝ̆ ᵝᴪ ҹ ᵝȂ ᵝҹ

1̆ ҹ Ȃ ᵞ4β ҍUSART_CTL1Ҭ ADDR[3:0]

̆ ᴆᴪ RWU ̆ ₮ Ȃ ⌠ USART R̆BNE ᵝȂ

USART_STAT0Ҭ׆ץ Ȃ ᵞ4β ҍUSART_CTL1Ҭ

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

̆ ’Ҋ̆ ҌẠ Ẽ Ȃ USART_CHC

ҬPCMβץ USART_CTL0ҬPCENβ ᵝȂ ᵝ ҹ ᵝ ῒ̆

ᵩᵝ ҹ Ȃ 
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19.3.8. LIN  

USART_CTL1 LMENβ ᶏ ԑ Ȃ 

LIN Ҋ̆USART_CTL1ҬCKEN̆WL̆ STB[1:0]ץ USART_CTL2SCEN̆

HDEN̆IRENβ 0Ȃ 

ѿҩ ̆LIN ҍ Ȃ USART_CTL0Ҭ

SBKCMDβ ̆USART ѿҩẢ ᵝ ᴪ 13ҩ0Ȃ 

ⱳ ῃ ԍ USART Ȃ ̆ ץ Ҋ Ӟ̆ ץ

ᴰ ҬȂUSART_CTL1ҬLBLENβץ Ȃ RX

⌠ ԍ ԍҍ 0(LBLEN=0̆10ҩ0̕ LBLEN=1̆11ҩ0)̆

USART_STAT0ҬLBDFβ Ȃ USART_CTL1ҬLBDIEᵝ̆ ֟ Ҭ Ȃ 

19-9. Ҋ ̆ Ҋ̆USART ᴪ

⌠ѿҩῃ0 ̆ FERRβ Ȃ 

19-9. Ҋ  

0 1 2

1 ҩ

USART_DATA 0 1 00000000 2

FERR

RX

LBDF  

19-10. ᴰ Ҭ ̆ ᴰ Ҭ̆ ╠ᴰ

̆FERRβ Ȃ 

19-10. ᴰ Ҭ  

0 2

USART_DATA 0 1 2

FERR

RX

LBDF

1ҩ

1

 

19.3.9. Ḥ  

USART Һ Ҋ ῃ ұ Ḥ̆ ץ ᵝUSART_CTL1CKENβ ᶏ

Ȃ Ҋ ŬSART_CTL1LMENUSART_CTL2SCEN̆HDEN̆IRENβ

0ȂCK ᵬҹUSART ₮ֽ̆ TENβ ᶏ ̆ Ȃ

ᵝ Ả ᵝᴰ ̆Ҍᴪ׆CK ₮ ‖ȂUSART_CTL1CLENβ ‗

ᵞᵝ̂ ᵝ̃ Ḥ ₮ȂUSART_CTL1CPHβ ‗

ѿҩ ԋҩ ȂUSART_CTL1CPLβ ‗ USART

Ҋ̆ Ȃ 

CK ₮ USART_CTL1ҬCPL̆CPH̆CLENβ‗ Ȃ ᴆֽ USART

̂UEN=0̃ ץ ױ ṿȂ 

USART_CTL0ҬRENᵝ̆ ᵬ ҍ Ҋ Ҍ Ȃ
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̆ ᴋᵥ Ȃ 

19-11. Ҋ USARTɒ  

USART

̂Һ ̃

RX

TX

CK

׆̂ ̃

῀

῀

₮

 

19-12. 8-bit USART Ḥ ̂CLEN=1̃ 

 CK pin(CPL=1,  CPH=0)

 CK pin (CPL=0,  CPH=1)

 CK pin (CPL=1,  CPH=1)

Һ ₮

Һ ῀

̂8ᵝ̃

ᵝ Ả
ᵝ

bit4 bit5 bit6 bit7bit0 bit1 bit2 bit3

bit4 bit5 bit6 bit7bit0 bit1 bit2 bit3

 CK pin (CPL=0,  CPH=0)

 

19.3.10. ұ ̂IrDA SIR̃ ⱳ  

ұ ⱳ ᵝUSART_CTL2ҬIRENᶏ Ȃ IrDA Ҋ̆

USART_CTL1 LMEN̆STB[1:0]̆CKENβ USART_CTL2 HDEN̆SCEN

ᵝ 0Ȃ 

IrDAҊ̆USART SIR └̆ └ Ḥ LED

̆ USART Ȃ ԍ ̆ ԍ115200Ȃ 



                                      GD32A490Ύ 

493 
 

19-13. IrDA SIR ENDEC 

‰
USART

SIR 

TX

RX

TX

RX

IREN

1

0

0

1

LED

ῤ

 

IrDAҊ̆TX ҍRX Ҍ ȂTX ҹᵞ ̆RX ҹ Ȃ

IrDA Ḡ ף ó1ô̆ ᾣ ‖̂RTZḤ ף̃ ó0ôȂῒ ‖

ѿҩᵝ 3/16ȂIrDA ⌠ ԍѿҩ1ҩPSC ‖Ȃ ‖ ԍ

1p ԍ2ṐPSC ̆IrDA↕ ⌠Ȃ 

ԍIrDAѿ ̆ IrDA SIR ENDECҬ̆ Ҍ Ȃ 

19-14. IrDA└ 

TX 
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 ̆

USART_BAUD ҹ16*PSC[7:0]ȂTX ‖ ҹᵞⱳץ 3ṐȂ

ᵬ ҍ IrDA Ȃ 

19.3.11. Ḥ  

USART_CTL2 HDENβ̆ ᶏץ Ȃ 

Ḥ Ҋ̆USART_CTL1 LMEN̆CKENβ USART_CTL2

SCEN̆IRENβ Ȃ 

Ҋֽ Ḥ T̆X RX ῤ׆ ⌠ѿ R̆X ҌῬᶏ ȂTX
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ҹ Ȃ Ḥ‖ ᴆ Ȃ 

19.3.12. ̂ISO7816-3̃  

ѿ Ḥ ̆ ISO7816-3 Ȃ ̂T=0̃ ̂T=1̃Ȃ

USART_CTL2 SCENβ 1̆ ᶏ Ȃ Ҋ ŬSART_CTL1

LMENβ USART_CTL2HDEN̆IRENβ 0Ȃ 

CKENβ ᵝ ŬSART CK ᶫѿҩ PCLK№ ⌠ Ȃ№

USART_GP ҬPSC[4:0]ȂCK ҹ ᶫ Ȃ 

ѿ Ḥ Ȃ ҍ T̆X ̆

҉ ̆ ҩ ᴪҍ ꜚ ѿ Ȃ Ҋ ҹ̔1

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

19-15. ISO7816-3  

0 1 2 3 4 5 6 7

0 1 2 3 4 5 6 7

0.5 bit 1 bit

S

S

ISO 7816-3

ISO 7816-3

P

P

 

̂T=0̃ 

ԍ ᵬ Ҋ ׆̆ ᵝ ⌠TX ᴰ ԅ ҩ

̆ ғTC ᵝ USART_GP GUAT[7:0] ѿ Ȃ

Ҋ̆ ѿ Ả ᵝӊ ̆ῤ Ḡ ̆GUAT[7:0]ṿ

ҹISO7816-3 CGT⁞12Ȃ Ḡ ҉ TC └ ᵞ̆

⌠ ṿ ̆TC ᵝȂ 

USART ̆ ⌠ Ẽ T̆X Ả ᵝ ѿҩᵝ ῤ ᵞ̆

ѿҩNACKḤ Ȃ ̆USARTᴪ ꜚ SCRTNUMȂ ╠

ᴪ ῀2β Ȃ ѿ ̆TCᴪ ᵝȂ ׅ

⌠NACKḤ ŬSARTᴪẢ ̆ ᵝȂUSARTҌᴪ NACKḤ ᵬҹ

ᵝȂ 

USART ̆ ╠ ⌠ ̆TX Ả ᵝ ѿҩᵝ

ῤᴪ ᵞȂ ᴪ ⌠NACKḤ Ȃ ᴪ֟ ѿҩ Ȃ ⌠

̆RBNEҬ DMA Ҍᴪ Ȃ ̆

Ȃ ̂ ҩ ΐᵣṿ SCRTNUMᵝ ̃̆ ⌠ ׅ

̆USARTẢ NACKḤ ҩ ҹ Ẽ Ȃ USART_CTL2

Ҭ NKENβ ᶏץ NACKḤ Ȃ 

ҊҌ Ȃ 
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̂T=1̃ 

T=1̂ ̃Ҋ̆USART_CTL2 NKENβ ῏ Ȃ 

׆ ̆ ᴆ USART_RT BWT̂ ̃-11ṿ

RBNEIEβȂ ҩ ᵣ ᾝȂ ҩ ⌠ԅ̆ ׆ ⌠

ŬSART_STAT1ҬRTFβ ᵝȂ ԅUSART_CTL3ҬRTIEβ̆

ᴪ֟ Ҭ Ȃ ӊ╠ ⌠ԅ ѿҩ ̆↕ᴪ RBNEҬ Ȃ DMA׆

̆Ӟ ѿҩ Ῥ ᶏ DMAȂ 

ѿҩ ⌠ R̆T[23:0]ṿ CWT̂ -̃11ᶏ ңҩ

ꜚ Ȃ RT[23:0]ῤ Ả ŬSART_STAT1ҬRTF

ᵝȂ 

USARTѿҩ ⌠ ̆ ҩ USART Ṝ ꜚ

0(TBE=0)Ȃ ҩ Ḥ ᵝԍ ₮ ҈ҩ ̂ №̃̆ ҩṿ Ώ῀

USART_RTBL[7:0]Ȃ 0׆ ⌠ ṿBL[7:0]+4Ȃ ⌠

ṿ ŬSART_STAT1Ҭ ᵝEBFᵝȂ ԅUSART_CTL3

Ҭ EBIEβ̆ ᴪ֟ Ҭ Ȃ ̆RTFᵝȂ 

ᶏ DMA ̆ ӊ╠̆ ҩ ҹ ṿ̂0x0̃Ȃҹԅ ⌠

ҩṿ̆ ⌠ ҩ ̆ᴪ ѿҩҬ Ȃ ᴆ ׆ץ ‖ ҈ҩ ᵬҹ

Ȃ 

Ҍᶏ DMA ̆ҹ ᾧ֟ EBF ̆BL[7:0]ᾢ ҹ ṿ0xFFȂ

⌠ ҈ҩ ̆ ṿ ץ Ώ῀⌠BL[7:0]Ȃ 

 

ӈԅң ̔ Ȃ 

׆̆ ᵞᵝ ᴰ ̆TX ף ó1ô̆Ẽ Ȃ

’Ҋ̆USART_CTL3ҬMSBFβ DINVβ ҹ0Ȃ 

׆̆ ᵝ ᴰ ̆TX ף ó0ô̆Ẽ Ȃ

’Ҋ̆USART_CTL3ҬMSBFβ DINVβ ҹ1Ȃ 

19.3.13. USARTҬ  

USARTҬ Ԋᴆ 19-3. USARTҬ ̔ 

19-3. USARTҬ  

Ҭ Ԋᴆ Ԋᴆ  ᶏ └ᵝ 

 TBE TBEIE 

CTS  CTSF CTSIE 

 TC TCIE 

⌠ ץ  RBNE 
RBNEIE 

⌠  ORERR 

⌠  IDLEF IDLEIE 
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Ҭ Ԋᴆ Ԋᴆ  ᶏ └ᵝ 

Ẽ  PERR PERRIE 

LIN Ҋ̆ ⌠  LBDF LBDIE 

 RTF RTIE 

 EBF EBIE 

( ȁ ₮ ȁ

) DMA ᶏ  

NERR ORERR

FERR 
ERRIE 

Ҭ └ ӊ╠̆ Ҭ Ԋᴆ ῏ Ȃ ᴋᵥ ṜUSART

└ ֟ ѿҩҬ ȂҌ ᴆ ץ ѿҩҬ Ⱶ ҩҬ ԊᴆȂ 

19-16. USARTҬ  

ORERR

RBNEIE

PERR

PEIE

LBDF

LBDIE

FERR

NERR

ORERR
DMA

OR

TCIE

TBEIE

CTSF

CTSIE

USART_INT

TC

TBE

RBNE

RBNEIE

IDLEF

IDLEIE

ERRIE
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19.4. USART  

USART0 ̔0x4001 1000 

USART1 ̔0x4000 4400 

USART2 ̔0x4000 4800 

UART3 ̔0x4000 4C00 

UART4 ̔0x4000 5000 

USART5 ̔0x4001 1400 

UART6 ̔0x4000 7800 

UART7 ̔0x4000 7C00 

19.4.1. 0̂ USART_STAT0̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 00C0 

̂32β̃ Ȃ 

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

Ḡ  

 

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

Ḡ  CTSF LBDF TBE TC RBNE IDLEF ORERR NERR FERR PERR 

 rc_w0 rc_w0 r rc_w0 rc_w0 r r r r r 

 

ᵝ/ᵝ    

31:10 Ḡ  Ḡ ᵝṿȂ 

9 CTSF CTS  

ԅUSART_CTL2 ҬCTSENᵝ̆ nCTS ῀ ̆ ᵝ ᴆ

ᵝȂ ԅUSART_CTL2 ҬCTSIEᵝ̆ ֟ Ҭ Ȃ 

ᵝ ᴆ 0Ȃ 

0̔nCTS Ȃ 

1̔nCTS Ȃ 

ᵝ UART3/4/6/7 Ȃ 

8 LBDF LIN  

USART_CTL1 ҬLMEN ᵝ̆ ⌠LIN Ȃ USART_CTL1

ҬLBDIE ᵝ ̆ ֟ Ҭ Ȃ 

ᵝ ᴆ 0Ȃ 

0̔ ⌠LIN Ȃ 

1̔ ⌠LIN Ȃ 

7 TBE ‖  

҉ ᵝ ᵝ ̆ ᵝ 1ȂUSART_CTL0 Ҭ

TBEIE ᵝ ֟ Ҭ Ȃ 

ᵝ ᴆ Ώ῀USART_DATA 0Ȃ 
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0̔ ‖ Ҍҹ Ȃ 

1̔ ‖ Ȃ 

6 TC  

҉ ᵝ ̆ ᵝ 1Ȃ TBE ᵝ̆ ╠ ᵝ 1Ȃ

USART_CTL0 ҬTCIE ᵝ ֟ Ҭ Ȃ 

ᵝ ᴆ 0Ȃ 

0̔  

1̔  

5 RBNE ‖ Ȃ 

‖ ⌠ ᵝ ̆ ᵝ 1Ȃ USART_CTL0

RBNEIEᵝ ᵝ̆ ᴪ Ҭ ֟ Ȃ 

ᴆ ץ ᵝΏ0 USART_DATA ᵝ 0Ȃ 

0̔ ‖ ҹ Ȃ 

1̔ ‖ Ҍҹ Ȃ 

4 IDLEF Ȃ 

ѿҩ ῤ̆ RX ⌠ ̆ ᵝ 1Ȃ USART_CTL0

IDLEIEᵝ ᵝ̆ ᴪ Ҭ ֟ Ȃ 

ᴆᾢ USART_STAT0̆Ῥ USART_DATA ᵝȂ 

0̔ ⌠ Ȃ 

1̔ ⌠ Ȃ 

3 ORERR ₮   

RBNE ᵝ ’Ҋ̆ USART_DATA ⌠ ᵝ ̆

ᵝ 1Ȃ USART_CTL2 ERRIEᵝ ᵝ̆ ᴪ Ҭ ֟ Ȃ 

ᴆᾢ USART_STAT0̆Ῥ USART_DATA ᵝȂ 

0̔ ⌠ ₮ Ȃ 

1̔ ⌠ ₮ Ȃ 

2 NERR   

USART_CTL2 ҬOSB 0̆ ̆ RX ⌠ ̆

ᵝ ᵝȂ USART_CTL2 ERRIEᵝ ᵝ̆ ᴪ Ҭ ֟ Ȃ 

ᴆᾢ USART_STAT0̆Ῥ USART_DATA ᵝȂ 

0̔ ⌠ Ȃ 

1̔ ⌠ Ȃ 

1 FERR  

̆ Ả ᵝᴰ Ҭ̆RX ⌠ᵞ ̆ ᵝ ᵝȂ

USART_CTL2 ERRIEᵝ ᵝ̆ ᴪ Ҭ ֟ Ȃ 

ᴆᾢ USART_STAT0̆Ῥ USART_DATA ᵝȂ 

0̔ ⌠  

1̔ ⌠  

0 PERR  

⌠ ᵝҍ ṿҌ ̆ ᵝ ᵝȂ 

ᴆᾢ USART_STAT0̆Ῥ USART_DATA ᵝȂ 
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0̔ ⌠ Ȃ 

1̔ ⌠ Ȃ 

19.4.2. ̂USART_DATÃ 

Ẓ ̔0x04 

ᵝṿ̔ ӈ 

̂32β̃ Ȃ 

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

Ḡ  

 

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

Ḡ  DATA[8:0] 

 rw 

 

ᵝ/ᵝ    

31:9 Ḡ  Ḡ ᵝṿȂ 

8:0 DATA[8:0] ṿ 

ᴆ ץ Ώ ֓ᵝ ̆ ֓ᵝ ṿ ⌠

Ȃ 

ᶏ ԅ Ẽ ̆ Ώ῀ ̆ ᵝ̂ 7ᵝ 8ᵝ ‗

ԍUSART_CTL0 WLᵝ̃ ᵝ  Ȃף

19.4.3. ̂USART_BAUD̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

ᶏ USART̂UEN=1̃̆Ҍ Ώ Ȃ 

̂32β̃ Ȃ 

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

Ḡ  

 

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

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

rw rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:4 INTDIV[11:0] № №Ȃ 

3:0 FRADIV [3:0] № №Ȃ 

ᶏ ԅ8Ṑ ̆ ᴆ Ḡ FRADIV[3]ҹ0Ȃ 
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19.4.4. └ 0̂ USART_CTL0̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

OVSMOD Ḡ  UEN WL WM PCEN PM PERRIE TBEIE TCIE RBNEIE IDLEIE TEN REN RWU SBKCMD 

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

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 OVSMOD  

0̔16Ṑ  

1̔8Ṑ  

SCEN=1̆IREN=1 LMEN=1̆OVSMOD ᴆ └ҹ0Ȃ 

14 Ḡ  Ḡ ᵝṿȂ 

13 UEN USARTᶏ  

0̔USART  

1̔USARTᶏ  

12 WL   

0̔8 ᵝ 

1̔9 ᵝ 

11 WM ׆  

0̔  

1̔  

10 PCEN └ᶏ  

0̔ └  

1̔ └ ᶏ  

9 PM  

0̔Ẽ  

1̔  

8 PERRIE Ҭ ᶏ Ȃ 

ᵝ 1̆USART_STAT0 ҬPERR ᵝ ֟ Ҭ Ȃ 

0̔ Ҭ Ȃ 

1̔ Ҭ ᶏ Ȃ 

7 TBEIE ‖ Ҭ ᶏ Ȃ 
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ᵝ 1̆USART_STAT0 ҬTBE ᵝ ֟ Ҭ Ȃ 

0̔ ‖ Ҭ Ȃ 

1̔ ‖ Ҭ ᶏ Ȃ 

6 TCIE Ҭ ᶏ Ȃ 

ᵝ 1̆USART_STAT0 ҬTC ᵝ ֟ Ҭ Ȃ 

0̔ Ҭ Ȃ 

1̔ Ҭ ᶏ Ȃ 

5 RBNEIE ‖ Ҭ Ҭ ᶏ Ȃ 

ᵝ 1̆USART_STAT0 ҬRBNE ORERR ᵝ ֟ Ҭ Ȃ 

0̔ ‖ Ҭ Ҭ Ȃ 

1̔ ‖ Ҭ Ҭ ᶏ Ȃ 

4 IDLEIE IDLE Ҭ ᶏ Ȃ 

ᵝ 1̆USART_STAT0 ҬIDLEF ᵝ ֟ Ҭ Ȃ 

0̔IDLE Ҭ Ȃ 

1̔IDLE Ҭ ᶏ Ȃ 

3 TEN ᶏ  

0̔  

1̔ ᶏ  

2 REN ᶏ  

0̔  

1̔ ᶏ  

1 RWU ׆ Ҭ Ȃ 

ᴆ ץ ᵝ 1ᶏ USART ῀ ̆ ᵝ 0 USARTȂ 

Ҋ̂WM=0̃̆ ⌠ ̆ ᵝ ᴆ 0Ȃ

Ҋ̂WM=1̃̆ ⌠ѿҩ ̆ ᵝ ᴆ 0̕ ⌠ѿҩ

̆ ᴆ 1Ȃ 

0̔ ԍ ᵬ Ȃ 

1̔ ԍ Ȃ 

0 SBKCMD  

ᴆ ᵝ 1Ȃ 

ᴰ ᴆ 0Ȃ 

0̔  

1̔  

19.4.5. └ 1̂ USART_CTL1̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

 

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

Ḡ  LMEN STB[1:0] CKEN CPL CPH CLEN Ḡ  LBDIE LBLEN Ḡ  ADDR[3:0] 

 rw rw rw rw rw rw  rw rw  rw 

 

ᵝ/ᵝ    

31:15 Ḡ  Ḡ ᵝṿȂ 

14 LMEN LIN ᶏ  

0̔LIN  

1̔LIN ᶏ  

13:12 STB[1:0] STOPᵝ  

00̔1Ả ᵝ 

01̔0.5Ả ᵝ 

10̔2Ả ᵝ 

11̔1.5Ả ᵝ 

ԍUART3/4/6/7̆ 1ᵝẢ ᵝ ңᵝẢ ᵝ Ȃ 

11 CKEN CK ᶏ  

0̔CK  

1̔CK ᶏ  

ᵝ ԍUART3/4/6/7 Ȃ 

10 CPL  

ᵝ ҊCK Ȃ 

0̔CK Ҍ Ḡ ҹᵞ Ȃ 

1̔CK Ҍ Ḡ ҹ Ȃ 

ᵝ ԍUART3/4/6/7 Ȃ 

9 CPH ᵝ 

ᵝ ҊCK ᵝȂ 

0̔ ҩ ѿҩ Ȃ 

1̔ ԋҩ ѿҩ Ȃ 

ᵝ ԍUART3/4/6/7 Ȃ 

8 CLEN CKḤ  

ᵝ ҊCKḤ Ȃ 

0̔8ᵝ Ҭ 7ҩCK ‖̆9ᵝ Ҭ 8ҩCK ‖ 

1̔8ᵝ Ҭ 8ҩCK ‖̆9ᵝ Ҭ 9ҩCK ‖ 

ᵝ ԍUART3/4/6/7 Ȃ 

7 Ḡ  Ḡ ᵝṿȂ 

6 LBDIE LIN Ḥ Ҭ ᶏ Ȃ 

ᵝ 1̆ USART_STAT0 ҬLBDF ᵝ ֟ Ҭ Ȃ 

0̔ Ḥ Ҭ Ȃ 
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1̔ Ḥ Ҭ ᶏ Ȃ 

5 LBLEN LIN  

ᵝ Ȃ 

0̔10ᵝ 

1̔11ᵝ 

4 Ḡ  Ḡ ᵝṿȂ 

3:0 ADDR[3:0] USART  

Ҋ̂ WM=1̃̆ ⌠ ᵞ ᵝҍADDR[3:0]ṿҌ ̆

USART ᴪ ῀ ̕ ⌠ ᵞ ᵝҍADDR[3:0]ṿ ̆

USART ᴪ Ȃ 

19.4.6. └ 2̂ USART_CTL2̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

Ḡ  OSB CTSIE CTSEN RTSEN DENT DENR SCEN NKEN HDEN IRLP IREN ERRIE 

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

 

ᵝ/ᵝ    

31:12 Ḡ  Ḡ ᵝṿȂ 

11 OSB ѿҩ ᵝ ѿ Ȃ 

ᵝ ԍ Ȃ ᵝ ᵝ ̆USART ѿҩ ᵝ ѿҩ ̆

Ҍ ѿҩ ᵝ ҈ҩ Ȃ ᶏ ̆ ̂NERR̃ Ȃ 

10 CTSIE CTSҬ ᶏ  

ᵝ 1̆ USART_STAT0 ҬCTSF ᵝ ֟ Ҭ Ȃ 

0̔CTSҬ  

1̔CTSҬ ᶏ  

ᵝ ԍUART3/4/6/7 Ȃ 

9 CTSEN CTSᶏ   

ᵝ ԍᶏ CTS ᴆ └ⱳ Ȃ 

0̔CTS ᴆ └ Ȃ 

1̔CTS ᴆ └ᶏ Ȃ 

ᵝ ԍUART3/4/6/7 Ȃ 

8 RTSEN RTSᶏ  

ᵝ ԍᶏ RTS ᴆ └ⱳ Ȃ 
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0̔RTS ᴆ └ Ȃ 

1̔RTS ᴆ └ᶏ Ȃ 

ᵝ ԍUART3/4/6/7 Ȃ 

7 DENT DMA ᶏ  

0̔DMA Ȃ 

1̔DMA ᶏ Ȃ 

6 DENR DMA ᶏ  

0̔DMA Ȃ 

1̔DMA ᶏ Ȃ 

5 SCEN ᶏ  

ᵝ ԍᶏ Ȃ 

0̔ Ȃ 

1̔ ᶏ Ȃ 

ᵝ ԍUART3/4/6/7 Ȃ 

4 NKEN NACKᶏ Ȃ 

ᵝ ԍ Ẽ ᶏ NACK Ȃ 

0̔ ₮ Ҍ NACKȂ 

1̔ ₮ NACKȂ 

ᵝ ԍUART3/4/6/7 Ȃ 

3 HDEN ᶏ  

ᵝ ԍᶏ Ȃ 

0̔ Ȃ 

1̔ ᶏ Ȃ 

2 IRLP IrDAᵞⱳ  

ᵝ ԍҹIrDA ᵞⱳ Ȃ 

0̔  

1̔ᵞⱳ  

1 IREN IrDA ᶏ  

0̔IrDA  

1̔IrDAᶏ  

0 ERRIE Ҭ ᶏ  

DMA ̂DENR=1̃ᶏ ̆ ᵝ 1̆USART_STAT0 Ҭ

FERR̆ORERR̆NERR ᵝ ֟ Ҭ Ȃ 

0̔ Ҭ  

1̔ Ҭ ᶏ Ȃ 

19.4.7. Ḡ № ̂USART_GP̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 
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̂32β̃ Ȃ 

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

Ḡ  

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

GUAT[7:0] PSC[7:0] 

rw rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:8 GUAT[7:0] Ҋ Ḡ ṿȂ 

TC ᵝ GUAT[7:0]ҩ Ȃ 

ᵝ ԍUART3/4/6/7 Ȃ 

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

֟ ᵞⱳ № Ȃ 

00000000̔Ḡ  ï Ҍ Ώ῀ ṿ 

00000001̔ 1№ Ȃ 

é 

11111111̔ 255№ Ȃ 

IrDA Ҋ̆PSC 00000001Ȃ 

Ҋ̆PSC[4:0] ԍ ̂APB1/APB2̃ №

Ȃ № ҹPSC[4:0] ṿ ңṐȂ 

00000̔Ḡ  ï Ҍ Ώ῀ ṿȂ 

00001̔ 2№ Ȃ 

00010̔ 4№ Ȃ 

é 

11111̔ 62№ Ȃ 

Ҋ̆PSC[7:5]Ḡ Ȃ 

19.4.8. └ 3̂ USART_CTL3̃ 

Ẓ ̔0x80 

ᵝṿ̔0x0000 0000 

UART3/4/6/7ᶏ Ȃ 

̂32β̃ Ȃ 

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

Ḡ  

 

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

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

 rw rw rw rw  rw rw rw rw 

 

ᵝ/ᵝ    
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31:12 Ḡ  Ḡ ᵝṿȂ 

11 MSBF ᵝ ╠ 

ᵝ ԍ Ȃ 

0̔ / ̆ ᵞᵝ ╠Ȃ 

1̔ / ̆ ᵝ ╠Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ѿᵝҌ ΏȂ 

10 DINV ᵝ  

ᵝ ԍ ᵝ Ȃ 

0̔ ᵝḤ ṿ Ȃ 

1̔ ᵝḤ ṿ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ѿᵝҌ ΏȂ 

9 TINV TX  

ᵝ ԍ TX Ȃ 

0̔TX Ḥ ṿ Ȃ 

1̔TX Ḥ ṿ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ѿᵝҌ ΏȂ 

8 RINV RX  

ᵝ ԍ RX Ȃ 

0̔RX Ḥ ṿ Ȃ 

1̔RX Ḥ ṿ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ѿᵝҌ ΏȂ 

7:6 Ḡ  Ḡ ᵝṿȂ 

5 EBIE Ҭ ᶏ ᵝ 

ᵝ 1̆ USART_STAT1ҬEBF ᵝ ֟ Ҭ Ȃ 

0̔ Ҭ  

1̔ Ҭ ᶏ  

4 RTIE Ҭ ᶏ ᵝȂ 

ᵝ 1̆ USART_STAT1ҬRTF ᵝ ֟ Ҭ Ȃ 

0̔ Ҭ Ȃ 

1̔ Ҭ ᶏ Ȃ 

3:1 SCRTNUM[2:0] ꜚ Ȃ 

Ҋ̆ ֓ᵝ Ȃ 

Ҋ̆ѿ ץ SCRTNUM Ȃ ѿ

SCRTNUM+1 ̆FERR ᵝȂ 

Ҋ̆USART ѿҩ ץ SCRTNUM+1 Ȃ ѿҩ

ᵝҌ Ԋᴆ֟ SCRTNUM+1 ̆RBNEᵝ PERRᵝ ᵝȂ 

֓ᵝ ҹ0x0 ̆ Ҋ ֓ᵝ Ҍᴪ ꜚ Ȃ 

0 RTEN ᶏ  

ᵝ ԍᶏ USART Ȃ 

0̔ ⱳ Ȃ 
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1̔ ⱳ ᶏ Ȃ 

19.4.9. ̂USART_RT̃ 

Ẓ ̔0x84 

ᵝṿ̔0x0000 0000 

UART3/4/6/7ᶏ Ȃ 

̂32β̃ Ȃ 

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

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

rw rw 

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

RT[15:0] 

rw 

 

ᵝ/ᵝ    

31:24 BL[7:0]  

֓ᵝ ԍ T=1 ̆ Ȃ ṿ ԍḤ +

№ ̂1-LEC/2-CRC̃ï1Ȃ 

ҩṿ ץ ̂ ԍ ׆ ̃̆ ҩ

ṿ ѿҩ ѿ Ȃ Ҋ̆ TBE=0 ̆

0Ȃ 

ῒז Ҋ̆ REN=0̂ ̃ USART_STAT1EBFᵝ Ώ

0 ̆ 0Ȃ 

23:0 RT[23:0] ṿ 

ᵝ ԍ ṿ̆ ᵝ Ȃ 

‰ Ҋ̆ ѿҩ ̆ RT ῤ̆ ⌠

ᵝ̆USART_STAT1 ҬRTF ᵝȂ 

̆ ҩṿ CWT BWTȂ ’Ҋ̆ ׆

ѿҩ ᵝ Ȃ 

֓ᵝ ץ ᵬ ΏȂẊ ѿҩ ⌠ RT ̆RTF ᴪ

ᵝȂ ԍ ҩ ̆ ҩṿ Ώѿ Ȃ 

̔ 16Ṑ ̆RT[23:0]Ҍ ҹ0xFFFFFFFFȂ 

19.4.10. 1̂ USART_STAT1̃ 

Ẓ ̔0x88 

ᵝṿ̔0x0000 0000 

UART3/4/6/7ᶏ Ȃ 

̂32β̃ Ȃ 

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

Ḡ  BSY 
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 r 

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

Ḡ  EBF RTF Ḡ  

 w0 w0  

 

ᵝ/ᵝ    

31:17 Ḡ  Ḡ ᵝṿȂ 

16 BSY  

USART ѿ ᵝȂ 

0̔ USART Ȃ 

1̔ USART Ȃ 

15:13 Ḡ  Ḡ ᵝṿȂ 

12 EBF  

ᵝ ׆̂ ̆ ̃ ԍ ԍBLEN+4 ᵝȂ

USART_CTL3 ҬEBIE ᵝ ֟ Ҭ Ȃ 

ᴆ ץ Ώ0 ᵝȂ 

0̔ Ԋᴆ  

1̔ Ԋᴆ  

11 RTF  

ᵝ RX RTṿ ᵝȂUSART_CTL3 ҬRTIE

ᵝ ֟ Ҭ Ȃ 

ᴆ ץ Ώ0 ᵝȂ 

0̔ Ԋᴆ  

1̔ Ԋᴆ  

10:0 Ḡ  Ḡ ᵝṿȂ 

19.4.11. Ὶ └ ̂USART_CHC̃ 

Ẓ ̔0xC0 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

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

Ḡ  

 

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

Ḡ  EPERR Ḡ  BCM PCM HCM 

 w0c  rw rw rw 

 

ᵝ/ᵝ    

31:9 Ḡ  Ḡ ᵝṿȂ 
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8 EPERR ╠ Ȃ 

RBNEβ ╠̆ ᵝ ⌠ ᵝȂ 

ᴆΏ0 ץ ᵝȂ 

0̔ ⌠  

1̔ ⌠  

7:3 Ḡ  Ḡ ᵝṿȂ 

2 BCM Ὶ  

0̔ CTSᴆ └ᶏ ̆ ӊ╠Ҍᴪ nCTS ῀  

1̔ CTSᴆ └ᶏ ̆ ӊ╠ nCTS ῀  

ᵝ ԍUART3/4/6/7 Ȃ 

1 PCM Ὶ  

0̔ ’Ҋ̆ ᵝ ≢ ̆ Ҍ ᵬ ᵝȂ

Ҍᴪ ̂PERRҌᴪ ᵝ ̃ 

1̔ ’Ҋ̆ ̆ ⌠ PERR

ᵝ 

0 HCM ᴆ └Ὶ  

0̔ nRTSḤ ҍUSART_STAT0ҬRBNEβ  

1̔ nRTSḤ ѿҩ ᵝ ᵝ 

ᵝ ԍUART3/4/6/7 Ȃ 
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20. ῤ ̂I2C̃ 

 ׃ .20.1

I2Ĉῤ ̃ ᶫԅ ҙ ‰ ң ұ └ ̆ ԍ MCU

I2C ȂI2C ᶏ ң ұ ̔ұ SDA ұ SCLȂ 

I2C ԅI2C ΐ̆ CRC ⱳ ȁ SMBus

̂ ȁ̃PMBuŝ ̃ SAM_V̂ ῃ └ ̃ ̆

Һ I2C ȂI2C Ӟ DMA ̆ ⁞ CPU Ȃ 

20.2. Һ  

Â I2C Ȃ 

Â ѿ Һ ⱳ ׆ ⱳ Ȃ 

Â Һ׆ ӊ ᴰ Ȃ 

Â 7β 10β Ȃ 

Â I2CҺ Ȃ 

Â ̂ 100 kHz̃ ̂ 400 kHzȂ̃ 

Â ׆ Ҋ SCLҺꜚ ᵞȂ 

Â DMA Ȃ 

Â Ὶ SMBus 2.0PMBusȂ 

Â ңҩҬ ̔ ⱳᴰ Ҭ ԊᴆҬ Ȃ 

Â PEĈ ̃ Ȃ 

Â SAM_V Ȃ 
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20.3. ⱳ  

I2C ῤ 20-1. I2C Ȃ 

20-1. I2C  

‖

A
P

B
 

ᵝSDA └

CRC /

PEC  

SCL └

└

└

ᵝ

SDA

SCL

DMA/Ҭ

Txframe

SMBA/Rxframe

 

20-1. I2C ̂ ≠ I2C ̃ 

  

 ⌠  

׆   

Һ  ∆ ᴰ ̆֟ Ḥ ᴰ  

׆  Һ  

Һ ҩҺ ץ Ҍ Ḥ ╠ Ҋ └  

 ңҩ ӊ Ḥ  

ᴂ  
ѿҩҺ └ ̆ ѿҩҺ ᾛ ̆ғ

Һ Ḥ Ҍ  

20.3.1. SDA SCL  

I2C ң ̔ұ SDA ұ SCLȂ ⌠ ҉ ң

ԑ ᴰ Ḥ Ȃ 

SDA SCL ̆ ѿҩ ҉ ⌠ Ȃ ̆ң

Ȃ ⌠ ₮ ץ̆ ᶫ ҍⱳ ȂI2C ҉

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

҉ ᴪ Ҍ ̂CMOS̆NMOS̆ ᴆ̃̆ ó0ô ó1ô Ҍ

̆ ‗ԍVDD Ȃ 
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20.3.2.  

Ḥ SDA ҉ Ȃ Ḥ SCL ᵞ Ṝ

SDA ̂ 20-2. Ȃ̃ ҩ ᴰ ѿҩ ‖Ȃ 

20-2.  

SDA

SCL

 

20.3.3. Ả Ḥ  

ᴰ ԍѿҩ START ԍѿҩ STOPЃ 20-3. Ả Ḥ Ȃ̃

STARTḤ ӈҹ̆ SCLҹ ̆SDA ҉₮ ѿҩ׆ ⌠ᵞ ȂSTOPḤ

ӈҹ̆ SCLҹ ̆SDA ҉₮ ѿҩ׆ᵞ⌠ Ȃ 

20-3. Ả Ḥ  

SDA

SCL

SDA

SCL

START

STOP

 

20.3.4.  

ңҩҺ ץ ҉ ᴰ ̆ ѿ֓ └ ‗ ҩҺ

└ ᴰ ̆ ѿ ᴂ Ȃ Һ ҊҌ

ᴂ └Ȃ 

SCL ҍ Ȃ SCL ⌠ᵞ℗ ᴪᶏ ᴆ ױ

ᵞ ̆ ғ Һ ᵞ ̆ ᴪᶏ SCL Ḡ ⌠⌠

̂ 20-4. Ȃ̃ᵖ ѿҩ ׅ ԍᵞ ̆ ҩ ᵞ⌠

℗ Ҍᴪ SCL Ȃ SCL ᵞ ᴆḠ ᵞ Ȃ ᵞ

ᴆᴪ ῀ Ȃ 

20-4.  

CLK1

CLK2

SCL  
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20.3.5. ᴂ  

ᴂ ѿ ̆ ҹԅ ‗ Һ ’Ҋ └‖ Ȃᴂ ҍ׆ ῏Ȃ 

ṜҺ ץ ꜚᴰ ȂңҩҺ STARTḤ Ḡ ῤ

҉֟ ѿҩ STARTḤ ̆ ’Ҋ ᴂ ‗ ҩҺ ᴰ Ȃ 

ᴂ ᵝ ̆ ѿᵝ ᴂ ̆ SCLҹ ̆ ҩҺ SDA

Ȃᴂ ᵝȂ ҉ ̆ ңҩҺ ᴰ ῤ ῃ ̆

Ӈ ױ ⱳᴰ Ҍ₮ Ȃ ѿҩҺ ᵖ ⌠SDA ҹᵞ̆↕ ҹ

ᴂ ῏ SDA₮ ꜚ̆ ѿҩҺ ↕ ᴰ Ȃ 

20-5. SDAᴂ  

SDA

SCL

Һ 2 SDA

Һ 1 SDA 1

1

1

0

0

0

1

1

1

1

0

0

 

20.3.6. I2C  

ҩI2C ̂Ҍ └ ̆LCDꜚ̆ Ữ ̃ ѿ

≢̆ ⱳ ױז̆ ץ Ӟ ᵬҹ Ȃ 

I2C׆ ⌠I2C ҉ STARTḤ ӊ ̆ ׆ ҉ ӊ̆ ᴪ ׆

⌠ ̂ ᴆ ̃ ̆ ңҩ ̆I2C׆ ѿҩ

̂ACK̃̆ ̔פ Ȃ ̆ ᴆ ԅ

̆↕I2C׆ ѿҩ ̂0x00̃ ȂI2C 7β 10β

Ȃ 

I2CҺ ֟ STARTḤ STOPḤ ѿ ᴰ ̆ ғ ֟ SCL Ȃ 

20-6. 7β I2C  

׆
W(0)

ACK
0 ACK N ACK

Ảŀŀŀŀŀŀ

ᴰ ̂N+1 ҩ ̃

Һ ׆ ׆ Һ

R(1) 0 ACK N NACK

 

20-7. 10ᵝ I2C ̂Һ ̃ 

׆ ԋҩW(0) ACK 0 ACK N ACK Ảŀŀ

ᴰ ̂N+1ҩ ̃

Һ ׆ ׆ Һ

׆ ѿҩ

̂ ̃
ACK

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

׆ ԋҩ
W(0) ACK 0 ACK N NACK Ảŀŀ

ᴰ ̂N+1ҩ ̃

Һ ׆ ׆ Һ

׆ ѿҩ

̂ ̃
ACK

1      1     1    1     0     x     x

ACK
׆ ѿҩ

̂ ̃
R(1)

 

20.3.7. ᴆ  

ѿҩI2C ᶛ LCDꜚ ᵬҹѿҩ ̆ᵖ ѿҩ Ữ ץ ̆Ӟ

Ȃ ԅ / №̆I2C Ӟ№ҹ ᴰ Һ ׆ ȂҺ

∆ ҉ ᴰ ֟ Ḥ ̆ ᴋᵥ ׆ Ȃ 

Ҍ I2C Һ ׆ ̆ ץ ̆ ̆I2C Ҋ4ץ ̔ 

Â Һ  

Â Һ  

Â ׆  

Â ׆  

I2C ҉ץ Ȃ ᵝץ ̆I2C ᵬ ׆ ҊȂ ᴆ ᶏI2C

҉ ѿҩSTARTḤ ӊ ̆I2CҹҺ ̆ ᴆ I2C ҉ STOPḤ

̆I2C ׆ Ȃ 

׆ Ҋ ᴆ  

׆ .20-9 ̂10ᵝ ̃ ̆ ׆ Ҋ ̆ ᴆ ץ

Ҋ ᵬ̔ 

1. ᾢ̆ ᴆ ᶏ I2C ץ̆ I2C_CTL1Ҭ ῏ Ḡ

I2C Ȃᶏ ץ ̆I2C ׆ ̆ I2C ҉ STARTḤ

Ȃ 

2. ⌠ѿҩSTARTḤ ̆ ץ 7β Ӟ ץ 10β ̆I2C

ᴆ I2C_STAT0ADDSENDᵝ 1̆ ᵝ ᴆ Ҭ ̆

ᵝ ̆ ᴆ I2C_STAT0 I2C_STAT1 ADDSENDᵝȂ

10β ̆I2CҺ Ῥ֟ ѿҩSTART ѿҩ ⌠I2C Ȃ

׆ ⌠START ӊ ᴪ ADDSENDᵝ 1Ȃ ᴆ ץ

I2C_STAT0 I2C_STAT1 ԋ ADDSENDᵝȂ 

3. I2C͂ ̆ ԍ ᵝ I2C_DATA ̆ ᴆ

TBEβ 1Ȃ ᴆ ῀Ώץ ѿҩ ⌠I2C_DATĂ ᵖ TBEβ

0̆ ҹΏ῀I2C_DATA ῀ῤ ᵝ Ȃ ᵝ

Ṝ̆I2C ⌠I2C Ȃ 

4. ѿҩ ̆ ᴆ Ώץ ԋҩ ⌠I2C_DATĂ TBEβ 0̆ ҹ

I2C_DATA ᵝ Ҍ Ȃ 

5. ѿҩ ӊ ̆TBEῬ ̆ ᴆ Ώץ ҈ҩ ⌠I2C_DATĂ

TBEβ 0Ȃ ӊ ̆ᴋᵥ ṜTBE 1̆ ᶭ ̆ ᴆ ץ
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Ώ῀ѿҩ ⌠I2C_DATA Ȃ 

6. ṕ ԋҩ ̆ ᴆΏ ѿҩ ⌠I2C_DATA TBE ᵝ̆

ӊ ῬҌ ῏ TBE ȂTBEβᴪ ṕ ԋҩ ̆ ⌠ ⌠

STOPḤ 0Ȃ 

7. I2C Ĭ2CҺ Ҍᴪ ⌠ ѿҩ ̆ ץ ѿҩ

̆I2C׆ AERR̂ ̃ᴪ ץ ᴆ Ȃ ᴆΏ0⌠AERR

ᵝ ץ ᵝȂ 

׆ .20-9 ̂10ᵝ ̃ 

Һ ֟ ᴆ̂START̃

Һ

׆

Һ ֟ ᴆ̂START̃

Һ header

׆

SCL ׆ ᵞ

׆  1 ҩ

Һ

ŀŀ̂ ᴰ ̃

׆  N-2 ҩ

Һ

׆  N ҩ

Һ Ҍ

Һ ֟ Ả ᴆ

1) ᴆ∆

ADDSEND
2) ADDSEND

Ῥ ADDSEND
2) Ῥ ADDSEND

TBE

TBE

TBE

AERR

TBE

3) Ώ῀  1 ⌠
I2C_DATA

   Ώ῀  x ⌠
I2C_DATA

TBE

4) Ώ῀  2 ⌠
I2C_DATA

5) Ώ῀  3 ⌠
I2C_DATA

6)Ώ῀  N ⌠
I2C_DATA׆  N-1 ҩ

Һ

TBE

7) AERR

I2C ᴆ ҹ ᴆ ᵬ

Һ Header

׆

 

׆ Ҋ ᴆ  

׆ .20-10 ̂10ᵝ ̃ ̆ ׆ Ҋ ̆ ᴆ

֓ ᵬ̔ 

1. ᾢ̆ ᴆ ᶏ I2C ץ̆ I2C_CTL1Ҭ ῏ Ḡ

I2C Ȃᶏ ץ Ĭ2C ׆ ̆ STARTḤ ץ Ȃ 

2. ⌠START Ḥ 7β 10 ӊ ̆I2Cᴆ I2C 0

ADDSENDᵝ 1̆ ᵝ ᴆ Ҭ ̆ ̆ ᴆ ᾢ
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I2C_STAT0 I2C_STAT1 ADDSENDᵝȂ ADDSENDᵝ 0

̆I2C I2C Ȃ 

3. ⌠ ѿҩ R̆BNEβ ᴆ 1̆ ᴆ ץ I2C_DATA ѿҩ

̆ RBNEβӞ 0Ȃ 

4. ᴋᵥ ṜRBNE 1̆ ᴆ I2C_DATA׆ץ ѿҩ Ȃ 

5. ⌠ ѿҩ ̆RBNE 1̆ ᴆ ץ Ȃ 

6. I2C ⌠I2C ҉ѿҩSTOPḤ ̆STPDETᵝ 1̆ ᴆ ᾢ I2C_STAT0

ῬΏI2C_CTL0 STPDETᵝȂ 

׆ .20-10 ̂10ᵝ ̃ 

Һ ֟ ᴆ̂START̃

Һ Header

׆

Һ

׆

SCL ׆ ᵞ

Һ  1 ҩ

׆

ŀŀ̂ ᴰ ̃

Һ  Nҩ

׆

Һ ֟ Ả ᴆ

ADDSEND
2) ADDSEND

RBNE

STPDET

4)  x 

RBNE
3)  1 

5) N

6) STPDET

I2C ᴆ ҹ ᴆ ᵬ

RBNE

1) ᴆ∆

 

Һ Ҋ ᴆ  

20-11. Һ ̂10ᵝ ̃ ̆ Һ Ҋ ⌠I2C ̆ ᴆ

֓ I2C ̔ 

1. ᾢ̆ ᴆ ᶏ I2C ץ̆ I2C_CTL1Ҭ ῏ Ḡ

I2C Ȃᶏ ץ ̆I2C ׆ ̆ STARTḤ ̆

I2C Ȃ 

2. ᴆ STARTβ 1̆ I2C ҉֟ ѿҩSTARTḤ Ȃ 

3. ѿҩSTARTḤ ̆I2Cᴆ I2C_STAT0SBSENDᵝ 1 ῀Һ Ȃ

ᴆ I2C_STAT0 Ώѿҩ7β ᵝ 10β ⌠I2C_DATA

SBSENDᵝȂ SBSENDᵝ 0 ̆I2C ⌠I2C



                                      GD32A490Ύ 

517 
 

Ȃ 10β ̆ ᴆ Ṝᴪ ADD10SEND

ᵝ 1̆ ᴆ I2C_STAT0 Ώ10β ᵞ ⌠I2C_DATA

ADD10SENDᵝȂ 

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

I2C_STAT1 ADDSENDᵝȂ 

5. I2C͂ ̆ ҹ ᵝ I2C_DATA ̆ ץ ᴆ

TBEβ 1Ȃ ᴆ Ώץ ѿҩ ⌠I2C_DATĂ ᵖ TBEβ Ҍᴪ

̆ ҹΏ῀I2C_DATA ᴪ ῀ῤ ᵝ Ȃ ᵝ

̆I2C ⌠ Ȃ 

6. ѿҩ Ҭ̆ ᴆ Ώץ ԋҩ ⌠I2C_DATĂ TBEᴪ ̆

ҹI2C_DATA ᵝ Ҍҹ Ȃ 

7. ᴋ ┴TBE 1̆ ᴆ ץ I2C_DATAΏ῀ѿҩ ̆ Ȃ 

8. ṕ ԋҩ Ҭ̆ ᴆΏ῀ ѿҩ ⌠I2C_DATATBE

ᵝ̆ Ҍ ῏ TBEβ ȂTBEβᴪ ṕ ԋҩ ̆ ⌠

STOPḤ Ȃ 

9. ѿҩ Ĭ2CҺ BTCβ ̆ ҹ ᵝ I2C_DATA

ҹ Ȃ ᴆ STOP ѿҩSTOPḤ ̆ TBEBTC ᵝ

0Ȃ 
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20-11. Һ ̂10ᵝ ̃ 

Һ ֟ ᴆ̂START̃

Һ

׆

Һ Header

׆

SCL Һ ᵞ

Һ  1 ҩ

׆

ŀŀ̂ ᴰ ̃

Һ  N-2 ҩ

׆

Һ  N ҩ

׆

Һ ֟ Ả ᴆ

1) ᴆ∆

ADD10SEND
4) ADD10SEND

ADDSEND
4) ADDSEND

TBE

TBE

TBE

BTC

5) Ώ῀  1 ⌠
I2C_DATA

   Ώ῀  x ⌠
I2C_DATA

TBE

6) Ώ῀  2 ⌠
I2C_DATA

7) Ώ῀  3 ⌠
I2C_DATA

8)Ώ῀  N ⌠
I2C_DATA

Һ  N-1 ҩ

׆

TBE

9) STOP

I2C ᴆ ҹ ᴆ ᵬ

2) START

SBSEND
SCL Һ ᵞ 3) SBSEND

SCL Һ ᵞ

SCL Һ ᵞ

 

Һ Ҋ ᴆ  

Һ Ҋ Һ̆ ҹ ѿҩ ֟ NACK̆ STOPḤ Ȃ ̆

≢ ץ Ḡ ⌠ ȂҊ ᶫԅң Һ ᴆ

̔ A BȂ A Ḡ ᴆ I2CԊᴆ ̆ B↕Ҍ Ȃ 

 A 

1. ᾢ̆ ᴆ ᶏ I2C ץ̆ I2C_CTL1Ҭ ῏ Ḡ

I2C Ȃᶏ ץ ̆I2C ׆ ̆ STARTḤ ̆

I2C Ȃ 

2. ᴆ STARTβ 1̆ ׆ I2C ҉֟ ѿҩSTARTḤ Ȃ 

3. ѿҩSTARTḤ ̆I2Cᴆ I2C_STAT0SBSENDᵝ 1 ῀Һ

Ȃ ᴆ I2C_STAT0 Ώѿҩ7β ᵝ 10β ⌠

I2C_DATA SBSENDᵝȂ SBSENDᵝ 0 Ĭ2C

⌠I2C Ȃ 10β ̆ ᴆ Ṝᴪᾢ

ADD10SENDᵝ 1̆ ᴆ I2C_STAT0 Ώ10βᵞ ⌠I2C_DATA
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ADD10SENDᵝȂ 

4. 7β 10β ᵝ ₮ ӊ ̆I2Cᴆ ADDSENDᵝ 1̆ ᴆ

I2C_STAT0 I2C_STAT1 ADDSENDᵝȂ 10β ̆

ᴆ Ῥ STARTβ 1 ֟ ѿҩSTARTȂ START֟ S̆BSENDᵝᴪ

1Ȃ ᴆ ᾢ I2C_STAT0Ώ ⌠I2C_DATASBSENDᵝ̆

⌠I2C ̆ADDSENDῬ 1Ȃ ᴆ Ῥ ᾢ I2C_STAT0

I2C_STAT1ADDSENDᵝȂ 

5. ⌠ ѿҩ ̆ ᴆᴪ RBNEβ 1Ȃ ᴆ I2C_DATA׆ץ

ѿҩ ̆ӊ RBNEβ 0Ȃ 

6. ᴋᵥ ṜRBNE 1̆ ᴆ I2C_DATA׆ץ ѿҩ Ȃ 

7. ṕ ԋҩ ̂N-1̃ ӊ ̆ ᴆ ACKENβ 0̆ STOPβ

1̆ ѿ ѿҩ ӊ╠ ץ̆ ḠNACK ѿҩ Ȃ 

8. ѿҩ ̆RBNEβ 1̆ ᴆ ץ ѿҩ Ȃ ԍACKEN

╠ѿ Ҭ 0̆ I2CҌῬҹ ѿҩ ACK̆ ѿҩ

֟ ѿҩSTOPḤ Ȃ 

҉ץ N>1̆ N=1̆ 7 4ӊ ̆ғ

ӊ╠ Ȃ 
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20-12. Һ ᶏ A ̂10ᵝ ̃ 

Һ ֟ ᴆ̂START̃

Һ

׆

Һ Header

׆

SCL Һ ᵞ

׆  1 ҩ

Һ

ŀŀ̂ ᴰ ̃

׆  N ҩ

Һ Ҍ

Һ ֟ Ả ᴆ

1) ᴆ∆

ADD10SEND
4) ADD10SEND

ADDSEND
4) ADDSEND

RBNE

RBNE

    x 

RBNE
5)  1 

׆  N-1 ҩ

Һ

RBNE

8)  N 

I2C ᴆ ҹ ᴆ ᵬ

2) START

SBSEND
SCL Һ ᵞ 3) SBSEND

SCL Һ ᵞ

4) Ῥ START

Һ ֟ ᴆ̂START̃

SBSEND
4) SBSEND

SCL Һ ᵞ

Һ Header

׆

ADDSEND
4) ADDSEND

SCL Һ ᵞ

6)  N-1 

7) ACKEN̆ STOP

 

 B 

1. ᾢ̆ ᴆ ᶏ I2C ̆ I2C_CTL1Ҭ ῏ Ḡ I2C

Ȃ∆ ӊ ̆I2C ׆ ̆ STARTḤ Ȃ 

2. ᴆ STARTβ 1̆ ׆ I2C ҉֟ ѿҩSTARTḤ Ȃ 

3. ѿҩSTARTḤ ̆I2Cᴆ I2C_STAT0SBSENDᵝ 1 ῀Һ

Ȃ ᴆ I2C_STAT0 Ώѿҩ7β ᵝ 10β ⌠

I2C_DATA SBSENDᵝȂ SBSENDᵝ 0 Ĭ2C

⌠I2C Ȃ 10β ̆ ᴆ ӊ ᴪ

ADD10SENDᵝ 1̆ ᴆ I2C_STAT0 Ώ10βᵞ ⌠I2C_DATA

ADD10SENDᵝȂ 

4. 7β 10β ᵝ ₮ ӊ ̆I2Cᴆ ADDSENDᵝ 1̆ ᴆ
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I2C_STAT0 I2C_STAT1 ADDSENDᵝȂ 10β ̆

ᴆ STARTβῬ 1 ֟ ѿҩ Ḥ S̆TART ₮ ץ SBSENDᵝ

Ῥ 1Ȃ ᴆ ᾢ I2C_STAT0Ώ ⌠I2C_DATASBSENDᵝ̆

⌠I2C ĂDDSENDῬ 1Ȃ ᴆ Ῥ ᾢ I2C_STAT0

I2C_STAT1ADDSENDᵝȂ 

5. ѿҩ R̆BNEβᴪ ᴆ 1Ȃ ᴆ I2C_DATA׆ ₮

ѿҩ ̆ RBNEβ 0Ȃ 

6. ᴋᵥ ┴̆ RBNEβ 1̆ ᴆ I2C_DATA׆ץ ѿҩ ̆

⌠Һ ԅN-3ҩ Ȃ 

20-13. Һ ᶏ B ̂10β ̃ ̆ N-2ҩ ᴆ

₮̆ӊ N-1ҩ ̆ BTC RBNE ᵝ̆ ᴪ Һ ץ

ѿҩ Ȃ ᴆ ACKENβȂ 

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

׆ ᵝ ⌠I2C_DATĂ ⌠ ѿҩ ̆ ԍ

ACKEN ̆ Һ Ҍᴪ ѿҩ ACK Ȃ 

8. ѿҩ ̆ ᴆῬ BTCβ RBNE1̆ ᵞSCL̆ ᴆ STOPβ

1̆ Һ ₮ѿҩSTOPḤ Ȃ 

9. ᴆ N-1ҩ ̆ BTCȂ ѿҩ ׆ ᵝ ꜚ⌠I2C_DATAȂ 

10. ᴆ ѿҩ ̆ RBNEȂ 

҉ץ N>2̆N=1N=2 ’ ᵌ̔ 

N=1 

4 ̆ ᴆ ADDSENDβӊ╠ ACKENβ 0̆ ADDSENDβӊ

STOPβ 1Ȃ N=1 5 ѿ Ȃ 

N=2 

2 ̆ ᴆ START1ӊ╠ POAP1Ȃ 4 ̆ ᴆ ADDSENDᵝӊ

╠ ACKENβ 0Ȃ 5 ̆ ᴆ ѿ ⌠BTCβ 1 STOPβ 1ғ

I2C_DATAң Ȃ 
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20-13. Һ ᶏ B ̂10ᵝ ̃ 

Һ ֟ ᴆ̂STRAT̃

Һ

׆

Һ Header

׆

SCL Һ ᵞ

׆  1 ҩ

Һ

ŀŀ̂ ᴰ ̃

׆  N ҩ

Һ Ҍ

Һ ֟ Ả ᴆ

1) ᴆ∆

ADD10SEND
4) ADD10SEND

ADDSEND
4) ADDSEND

RBNE

RBNE BTC

6)  N-3 

RBNE
5)  1 

׆  N-1 ҩ

Һ

RBNE

8)  N-2 

I2C ᴆ ҹ ᴆ ᵬ

2) START

SBSEND
SCL Һ ᵞ 3) SBSEND

SCL Һ ᵞ

4) Ῥ START

Һ ֟ ᴆ̂STRAT̃

SBSEND
4) SBSEND

SCL Һ ᵞ

Һ Header

׆

ADDSEND
4) ADDSEND

SCL Һ ᵞ

7) ACKEN

׆  N-2 ҩ

Һ

SCL Һ ᵞ

RBNE BTC

8)  N-1 

7) STOP
SCL Һ ᵞ

9)  N
 

20.3.8. SCL └ 

SCL ᵞⱳ ҹԅ ᾧ ҉ ץ Ҋ Ȃ ᴆ

Ҭ ̆ ̆ TBE BTC ᵝ̆ Ḡ SCLҹᵞ ⌠Ҋѿ

ҩ Ώ῀ᴰ ‖ Ȃ ̆ RBNEBTC ᵝ̆ Ḡ SCL

ҹᵞ ⌠ᴰ ‖ ₮Ȃ 

ᵬ ׆ Ṝ̆ ץ ᵝ I2C_CTL0 SSβ SCL ᵞⱳ Ȃ
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ᵝ ᵝ̆ ᴆ TBĔRBNE BTC ̆ ↕҉ Ҋ ’

ᴪ Ȃ 

20.3.9. DMA Ҋ ᴰ  

╠ ᴆ ̆ TBEβ RBNEβ 1ӊ ̆ ᴆ Ώ ѿҩ ̆

CPU ȂI2CDMAⱳ ץ TBE RBNEβ 1 ̆ ꜚ ѿ

Ώ ᵬ̆׆ ⁞ ԅCPU ̆ΐᵣDMA DMA ῏ Ȃ 

DMA I2C_CTL1 DMAONβᶏ Ȃ ᵝ ADDSENDᵝӊ

ᵝȂ ѿҩ׆ SCL ⱳ ̆DMAONβ ADDSENDԊᴆ╠

ᵝȂ 

DMA └ ῏ԍDMA ȂDMA I2CD ӊ╠ ᶏ Ȃ

ҩ ᴰ ̆DMAᴪ ѿҩᴰ ̂EOT̃Ḥ I2C ̆ ֟

ѿҩDMAD Ҭ Ȃ 

Һ ңҩ ңҩ҉ץ ̆ I2C_CTL1 DMALSTβ ᵝȂ ⌠

ѿҩ ӊ ̆I2CҺ NACKȂ DMAD Ҭ ISRҬ̆ ᵝSTOPβ̆

֟ ѿҩẢ Ḥ Ȃ 

Һ ֽ ѿҩ ̆ ADDSEND╠ACKENβ Ȃ ADDSEND

DMAD Ҭ ISRҬ̆ ᵝSTOPβ̆ ֟ ѿҩẢ Ḥ Ȃ 

20.3.10.  

I2C Ҭ ѿҩPEĈ ̃ ̆ ᶏ CRC-8 I2C ̆

CRC ҹx8 + x2 + x + 1̆ SMBusῚ Ȃ PECENβ 1 ᶏץ PECⱳ Ȃ

PECᴪ I2C ̂ Ȃ̃ ᴆ ץ PECTRANS

└I2C ѿҩ PECṿ̆ ⌠ PECṿ

Ȃ DMA Ҋ̆ PECENβ PECTRANSᵝ 1̆ I2C ꜚ PECṿȂ 

20.3.11. SMBus  

̂System Management Bus̆ ΏҹSMBusSMB̃ ѿ

└ ̆ Ḥ Ȃѿ ̆SMBus ԍ Һ ̆Һ ԍ

ᴰ ON / OFFפ ḤȂSMBusI2Cѿ ̆Һ ԍ Һ ҉ ᵞ

Ḥ̆ ῒ ҍ ῏ ̆ᶛ ᾟ ̂ Smart 

Battery DataȂ̃ 

SMBus  

SMBus҉ ҩ ֜ԑ SMBusҬ׆ ӈ ȂSMBusI2C Ҭ ᴰ

Ȃ I2C SMBusӊѿ ̆Ḃ ҹῚ SMBusȂҌ ֓

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

ᴆ ̆ Ȃ ≢ SMBus ѿҩ ̆ ԍ

ꜚ № Ȃꜚ ≢ ᴆ ᴆᶏ ̆ Ḃ

Ȃ Ҭ ꜚ ≢ № ѿ Ȃ ҩᴨ ≠ԍ

Ȃ Ҭ̆ Ҭ hostҍ ӊ ѿҩ ≢̆ hostΐ № ⱳ Ȃ 

 

SMBusѿ ̔Ẋ ҩ Ḥ ӄ Ḃ̆ᴪ ꜚ ᵝ Ȃ ԅҹָӇ

ҹ10kHzððҹԅ ȂI2C ҉ ץ ҹѿҩñ ò ̆Ӟ

Һ ׆ Ṝ̆Ẋ ׆ ѿ֓ ׆̆ ץ ᵟ

Һ Ȃ Ḃ ץ Һ ׆̔ ̆ᵖ Ҍ ╠ ḤȂ׆ ╠ᴋⱵ

ӊ ̆ ץ I2CḤȂI2C Ҭ └ ҩ ҉ ̆p SMBusҬ̆

ҩ ҹ25msȂ SMBus Ẋ ̆ ҩ Ḥ ӄ̆ ₮

ԅ ̆ ᵝץ Ȃ Ҍᾛ ׆ ᵞ

Ȃ 

 

SMBus 2.0ץ 1.1 ԅ ̂Packet Error Checkinğ ΏҹPEC̃Ȃ

Ҭ̆ Ḥ ᴰ PEC Ȃ CRC-8 ̆

ҩ ̆ ץ /ΏᵝȂ ҹx8+x2+x+1̂CRC-8-ATM HEC̆

∆ ҹ0̃Ȃ 

SMBus  

SMBusѿҩ Ҭ Ḥ ̆ ҹSMBALERT#Ȃ׆ ҉ Ԋᴆ ̆ ҩḤ

Һ ׆ ȂSMBusҬ ӈԅ ñҺ ò̆ ԍI2CҺ ᵌ

ⱳ ̆ᵖ ᴰץ Ȃ 

̔ ᶏ SMBusҺ ̆ I2C_SMBĂ ᶏҌ ҹAFIÔI2C0

PB5̆I2C1PB12̆I2C2PA9̃̆ ᶏ Ҭ ғI2C_SMBAҹᵞ

ᴪ֟ Ҭ Ȃ Ҍ  SMBus ᶏ I2C_SMBĂғḠ ῏IO

Ȃ 

SMBus  

SMBus ‰I2C ᵌȂҹԅᶏ SMBus ̆ Ҭ ₃ҩ

SMBus ̆ ѿ֓SMBus ᵝ̆ ֓ SMBusΎҬ׃ ҉

Ȃ 

1. Ḥӊ╠̆ I2C_CTL0ҬSMBENβ 1̆ ғ ̆ SMBSELARPEN

ṿȂ 

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

ᵝHSTSMB̂ SMBus׆ Ҋ̆ DEFSMBᵝ̃̆ ARP Ҭ ⱳ Ȃ 
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3. ҹԅ SMBus ̆ ᴆ SMBALTᵝ̆ ⱳ Ȃ 

20.3.12. SAM_V  

ҹԅ SAM_V‰̆I2C ⱴңҩ ⱴ ̔txframe rxframeȂTxframeѿҩ

₮ ̆ Һ Ҋ̆ ₮ ҹ ̆ I2C ȂRxframeѿҩ

῀ ̆ ҍSMBALERTḤ ѿ Ȃ 

SAM_V ᵝ I2C_SAMCS SAMENβᶏ Ȃtxframerxframe

ץ I2C_SAMCS RFR̆RFF̆TFR̆TFF̆RXF TXF Ȃ

Ҭ ᶏ ᵝ ᵝ̆ ֟ I2CҬ Ȃ 

20.3.13. ȁ Ҭ  

I2Cѿ֓ ȁ ᵝ̆ ѿ֓ ᵝ̆Ḃ ׆ץ ֓ Ҭ ̂

I2C Ȃ̃ 

20-2. Ԋᴆ ᵝ 

Ԋᴆ ᵝ   

SBSEND Һ STARTḤ  

ADDSEND  

ADD10SEND 10ᵝ Ҭ  

STPDET ⌠ STOPḤ  

BTC  

TBE I2C_DATAҹ  

RBNE I2C_DATA  

RFR SAM_V ⌠ rxframe҉  

RFF SAM_V ⌠ rxframeҊ  

TFR SAM_V ⌠ txframe҉  

TFF SAM_V ⌠ txframeҊ  

20-3. ᵝ 

  

BERR  

LOSTARB ᴂ ҡ  

OUERR SCLᵞ ̆ ԅ҉ Ҋ  

AERR ⌠  

PECERR CRCṿҌ  

SMBTO SMBus Ҋ  

SMBALT SMBus  
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20.4. I2C  

I2C0 ̔0x4000 5400 

I2C1 ̔0x4000 5800 

I2C2 ̔0x4000 5C00 

20.4.1. └ 0̂ I2C_CTL0̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

ץ ̂16β̃ ̂32β̃ Ȃ 

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

Ḡ  

 

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

SRESET Ḡ  SALT 

PECTRA

NS 

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

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

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 SRESET ᴆ ᵝ I2C̆ ᴆ I2C ᵝ I2CȂ 

0̔I2C ᵝ 

1̔I2C ᵝ 

14 Ḡ  Ḡ ᵝṿȂ 

13 SALT SMBus  

SMBA ₮ Ȃ 

ᴆ 1 0̆ ᴆ 0Ȃ 

0̔Ҍ SMBA  

1̔ SMBA  

12 PECTRANS PECᴰ  

ᴆ 1 0̆ ᴆ Ҋץ ᴆҊ ᵝ̔PECᴰ ̆ ⌠ START / 

STOPḤ ̆ I2CEN=0Ȃ 

0̔Ҍᴰ PECṿ 

1̔ᴰ PECṿ 

11 POAP ACK / PEC ᵝ ӈ 

ᴆ 1 0̆ I2CEN=0 ̆ ᴆ 0Ȃ 

0̔ACKEN ᵝ‗ ╠ ACK̆PECTRANS ᵝ

ҹ PECȂ 

1̔ACKEN ᵝ‗ Ҋѿҩ ACK̆PECTRANS ᵝ Ҋѿҩ
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PECȂ 

10 ACKEN ACK 

ᴆ 1 0̆ I2CEN=0 ᴆ 0Ȃ 

0̔Ҍ ACK 

1̔ ACK 

9 STOP I2C ҉֟ ѿҩ STOPḤ  

ᴆ 1 0̆SMBus ̆ ᴆ 1̆ ⌠ STOPḤ ̆ ᴆ 0Ȃ 

0̔Ҍ STOP 

1̔ STOP 

8 START I2C ҉֟ ѿҩ STARTḤ  

ᴆ 1 0̆ ⌠ STARTḤ I2CEN=0 ᴆ 0Ȃ 

0̔Ҍ START 

1̔ START 

7 SS ׆ Ҋ SCL ᵞ 

ᴆ 1 0Ȃ 

0̔ ᵞ SCL 

1̔Ҍ ᵞ SCL 

6 GCEN ̂0x00̃  

׆0̔ Ҍ  

׆1̔  

5 PECEN PEC ᶏ  

0̔PEC  

1̔PEC ᶏ  

4 ARPEN SMBusҊ ARP ᶏ  

0̔ARP  

1̔ARPᶏ  

3 SMBSEL SMBus  

׆0̔  

1̔Һ  

2 Ḡ  Ḡ ᵝṿ 

1 SMBEN SMBus / I2C ῏ 

0̔I2C  

1̔SMBus  

0 I2CEN I2C ᶏ  

0̔ I2C 

1̔ᶏ I2C 
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20.4.2. └ 1̂ I2C_CTL1̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

ץ ̂16β̃ ̂32β̃ Ȃ 

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

Ḡ  

 

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

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

 rw rw rw rw rw  rw 

 

ᵝ/ᵝ    

31:13 Ḡ  Ḡ ᵝṿȂ 

12 DMALST DMA ᴰ  

0̔Ҋѿҩ DMA EOTҌ ᴰ  

1̔Ҋѿҩ DMA EOT ᴰ  

11 DMAON DMA ῏ 

0̔DMA ῏ 

1̔DMA  

10 BUFIE ‖ Ҭ ᶏ  

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

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

9 EVIE ԊᴆҬ ᶏ  

0̔ ԊᴆҬ  

1 ᶏ̔ ԊᴆҬ ̆ SBSENDȁADDSENDȁADD10SENDȁSTPDET BTC

ᵝ BUFIE=1 TBE=1 RBNE=1 ֟ Ҭ Ȃ 

8 ERRIE Ҭ ᶏ  

0̔ Ҭ  

1 ᶏ̔ Ҭ ̆ BERRȁLOSTARBȁAERRȁOUERRȁPECERRȁSMBTO

SMBALT ᵝ ֟ Ҭ Ȃ 

7:6 Ḡ  Ḡ ᵝṿȂ 

5:0 I2CCLK[5:0] I2C  

I2CCLK[5:0] ῀ APB1 ̆ ᵞ 2MHzȂ 

000000 - 000001̔  

000010 - 111100̔2MHz~60MHz 

111101 - 111111̔ ԍ APB1 └̆  

̔ 

‰ Ҋ̆APB1 ԍ ԍ 2MHzȂ Ҋ̆APB1

ԍ ԍ 8MHzȂ 
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׆ .20.4.3 0̂ I2C_SADDR0̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

ץ ̂16β̃ ̂32β̃ Ȃ 

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

Ḡ  

 

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

ADDFOR

MAT 
Ḡ  ADDRESS[9:8] ADDRESS[7:1] 

ADDRES

S0 

rw 
 

rw rw rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 ADDFORMAT I2C׆  

0̔7ᵝ  

1̔10ᵝ  

14:10 Ḡ  Ḡ ᵝṿȂ 

9:8 ADDRESS[9:8] 10ᵝ ңᵝ 

7:1 ADDRESS[7:1] 7ᵝ 10ᵝ 7-1ᵝ 

0 ADDRESS0 10ᵝ 0ᵝ 

׆ .20.4.4 1̂ I2C_SADDR1̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

ץ ̂16β̃ ̂32β̃ Ȃ 

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

Ḡ  

 

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

Ḡ  ADDRESS2[7:1] DUADEN 

 rw rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7:1 ADDRESS2[7:1] ׆ Ҋ ԋҩ I2C  

0 DUADEN ᶏ  

0̔  
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1̔ᶏ  

20.4.5. ᴰ ‖ ̂I2C_DATÃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

ץ ̂16β̃ ̂32β̃ Ȃ 

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

Ḡ  

 

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

Ḡ  TRB[7:0] 

 rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7:0 TRB[7:0] ‖  

20.4.6. ᴰ 0̂ I2C_STAT0̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

ץ ̂16β̃ ̂32β̃ Ȃ 

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

Ḡ  

 

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

SMBALT SMBTO Ḡ  PECERR OUERR AERR 
LOSTAR

B 
BERR TBE RBNE Ḡ  STPDET 

ADD10S

END 
BTC 

ADDSEN

D 
SBSEND 

rc_w0 rc_w0 
 

rc_w0 rc_w0 rc_w0 rc_w0 rc_w0 r r 
 

r r r r r 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 SMBALT SMBus  

ᴆ 1̆ ᴆΏ 0 0Ȃ 

0̔SMBA ᵞ̂׆ ̃ ⌠ ̂Һ ̃ 

1̔SMBA ᵞғ ⌠ ׆̂ ̃ ⌠ ̂Һ ̃ 

14 SMBTO SMBus Ҋ Ḥ  

ᴆ 1̆ ᴆΏ 0 0Ȃ 

0̔  

1̔ Ԋᴆ ̂SCL ᵞ 25ms̃ 
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13 Ḡ  Ḡ ᵝṿȂ 

12 PECERR PEC  

ᴆ 1̆ ᴆΏ 0 0Ȃ 

0̔ ⌠ PECғ  

1̔ ⌠ PECᵖ ̆ Ҍ ACKENᵝ ṿ̆I2C NACK 

11 OUERR SCL ᵞⱳ ̆ ׆ Ҋ ԅ҉ Ҋ ԊᴆȂ ׆ Ҋ̆

Ẋ I2C_DATAҬ ѿ ₮̆ ғ ̆ ᴪ

҉ Ȃ ׆ Ҋ̆Ẋ ╠ ̆ I2C_DATAׅ ҹ

̆ ᴪ Ҋ Ȃ 

ᴆ 1̆ ᴆΏ 0 0Ȃ 

0̔ ҉ Ҋ  

1̔ ҉ Ҋ  

10 AERR  

ᴆ 1̆ ᴆΏ 0 0Ȃ 

0̔  

1̔ ԅ  

9 LOSTARB Һ Ҋᴂ ҡ  

ᴆ 1̆ ᴆΏ 0 0Ȃ 

0̔ ᴂ ҡ  

1̔ ᴂ ҡ ̆I2C ׆ Ȃ 

8 BERR ̆ I2C ҉ ԅ ӊ STARTḤ STOPḤ Ȃ 

ᴆ 1̆ ᴆΏ 0 0Ȃ 

0̔  

1̔ ԅ  

7 TBE I2C_DATAҹ  

ᴆ׆ I2C_DATA ꜚѿҩ ⌠ ᵝ ӊ ᵝ 1̆ ᴆΏѿҩ

⌠ I2C_DATA ᵝȂ ᵝ I2C_DATA ̆

Ώ I2C_DATA Ҍᴪ TBE ᵝ̂ Һ ׆/ Ҋ ᴆ ᵬ

̃ 

0̔I2C_DATA  

1̔I2C_DATA ̆ ᴆ  Ώץ

6 RBNE I2C_DATA  

ᴆ׆ ᵝ ꜚѿҩ ⌠ I2C_DATA ӊ ᵝ 1̆ I2C_DATA

ץ ᵝȂ BTC RBNE 1̆ I2C_DATA Ҍᴪ RBNĔ

ҹ ᵝ ⌠ I2C_DATAȂ 

0̔I2C_DATAҹ  

1̔I2C_DATA ̆ ᴆ ץ  

5 Ḡ  Ḡ ᵝṿȂ 

4 STPDET ׆ Ҋ ⌠ STOPḤ  

ᵝ ᴆ 1̆ᾢ I2C_STAT0 Ώ I2C_CTL0 ץ ᵝȂ 
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׆0̔ Ҋ ⌠ STOPḤ  

׆1̔ Ҋ ⌠ STOPḤ  

3 ADD10SEND Һ Ҋ 10ᵝ  

ᵝ ᴆ 1̆ ᴆ I2C_STAT0 Ώ I2C_DATA ᵝȂ 

0̔Һ Ҋ 10ᵝ  

1̔Һ Ҋ 10ᵝ  

2 BTC  

Ҋ̆ ѿҩ ᵝ ᵖ I2C_DATA ׅ

̕ Ҋ̆ѿҩ ᵝ ᵖ I2C_DATA

ׅ ̆ ᶏ ԅ SCL ᵞⱳ ̆ ᴆ ᴪ BTC Ȃ 

ᵝ ᴆ 1Ȃ 

Ҋ҈ץ ̔ 

1ȁ ᴆ ̔ I2C_STAT0̆ Ώ I2C_DATA ᵝ 

2ȁ ᴆ ̔ ѿҩ STOP STARTḤ  

3ȁ I2C_CTL0Ҭ I2CEN=0 

0̔ BTC 

1̔ ԅ BTC 

1 ADDSEND Һ Ҋ̔ ⱳ ԅ ⌠ ACK 

׆ Ҋ̔ ⌠ ҍ  

ᵝ ᴆ 1̆ ᴆ I2C_STAT0 I2C_STAT1 0Ȃ 

׆0̔ Ҋ̆ ⌠ ⌠ Ҍ ̕Һ Ҋ̆

ᵖ ׆⌠ ACK 

׆1̔ Ҋ̆ ⌠ ҍ ̕Һ Ҋ̆ ⌠

ACK 

0 SBSEND Һ Ҋ STARTḤ  

ᵝ ᴆ 1̆ ᴆ I2C_STAT0 Ώ I2C_DATA 0Ȃ 

0̔ STARTḤ  

1̔STARTḤ  

20.4.7. ᴰ 1̂ I2C_STAT1̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

ץ ̂16β̃ ̂32β̃ Ȃ 

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

Ḡ  

 

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

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

r r r r r 
 

r r r 

 

ᵝ/ᵝ    
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31:16 Ḡ  Ḡ ᵝṿȂ 

15:8 PECV[7:0] PECᶏ ᴆ ₮ PECṿȂ 

7 DUMODF ׆ Ҋ ᵝ ҩ  

STOP STARTḤ ֟ I2CEN=0 ᵝ ᴆ 0Ȃ 

0̔ I2C_SADDR0  

1̔ I2C_SADDR1  

6 HSTSMB ׆ Ҋ ⌠ SMBusҺ  

STOP STARTḤ ֟ I2CEN=0 ᵝ ᴆ 0Ȃ 

0̔ ⌠ SMBusҺ  

1̔ ⌠ SMBusҺ  

5 DEFSMB SMBus  

STOP STARTḤ ֟ I2CEN=0 ᵝ ᴆ 0Ȃ 

0̔SMBus ⌠  

1̔SMBus ⌠  

4 RXGC ⌠ ̂0x00̃ 

STOP STARTḤ ֟ I2CEN=0 ᵝ ᴆ 0Ȃ 

0̔ ⌠  

1̔ ⌠  

3 Ḡ  Ḡ ᵝṿȂ 

2 TR  

ᵝ I2C ᵬҹ ȂSTOP START Ḥ ֟ I2CEN

LOSTARB=1 ᵝ ᴆ 0Ȃ 

0̔  

1̔  

1 I2CBSY  

STOPḤ ᴆ 0Ȃ 

0̔ I2C  

1̔I2C  

0 MASTER Һ  

I2C Һ ׆ ᵝȂ 

ᵝ STARTḤ ֟ ᴆ 1Ȃ 

ᵝ STOPḤ ֟ I2CEN=0 LOSTARB=1 ᵝ ᴆ 0Ȃ 

׆0̔  

1̔Һ  

20.4.8. ̂I2C_CKCFG̃ 

Ẓ ̔0x1C 

ᵝṿ̔0x0000 0000 
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ץ ̂16β̃ ̂32β̃ Ȃ 

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

Ḡ  

 

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

FAST DTCY Ḡ  CLKC[11:0] 

rw rw  rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 FAST Һ Ҋ I2C  

0̔ ‰  

1̔  

14 DTCY Ҋ  

0̔Tlow/Thigh=2 

1̔Tlow/Thigh=16/9 

13:12 Ḡ  Ḡ ᵝṿȂ 

11:0 CLKC[11:0] Һ Ҋ I2C └ 

‰ Ҋ̔Thigh=Tlow
=CLKC*TPCLK1 

DTCY=0̆ Ҋ̔ 

Thigh=CLKC*TPCLK1̆Tlow=2*CLKC*TPCLK1 

DTCY=1̆ Ҋ̔ 

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

̔ DTCY=0̆ PCLK1ҹ 3 Ṑ ̆ ᴪ ‰ Ȃ DTCY=1̆

PCLK1ҹ 25 Ṑ ̆ ᴪ ‰ Ȃ 

20.4.9. ҉ ̂I2C_RT̃ 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0002 

ץ ̂16β̃ ̂32β̃ Ȃ 

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

Ḡ  

 

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

Ḡ  RISETIME[5:0] 

 rw 

 

ᵝ/ᵝ    

31:6 Ḡ  Ḡ ᵝṿȂ 

5:0 RISETIME[5:0] Һ Ҋ ҉  
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RISETIMEṿ ҹ SCL ҉ ⱴ 1 

20.4.10. SAM └ ̂I2C_SAMCS̃ 

Ẓ ̔0x80 

ᵝṿ̔0x0000 0000 

ץ ̂16β̃ ̂32β̃ Ȃ 

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

Ḡ  

 

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

RFR RFF TFR TFF Ḡ  RXF TXF RFRIE RFFIE TFRIE TFFIE Ḡ  STOEN SAMEN 

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

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 RFR ҉ ̆ ᴆΏ 0 0 

14 RFF Ҋ ̆ ᴆΏ 0 0 

13 TFR ҉ ̆ ᴆΏ 0 0 

12 TFF Ҋ ̆ ᴆΏ 0 0 

11:10 Ḡ  Ḡ ᵝṿȂ 

9 RXF Ḥ  

8 TXF Ḥ  

7 RFRIE ҉ Ҭ ᶏ  

0̔ ҉ Ҭ  

1̔ ҉ Ҭ ᶏ  

6 RFFIE Ҋ Ҭ ᶏ  

0̔ Ҋ Ҭ  

1̔ Ҋ Ҭ ᶏ  

5 TFRIE ҉ Ҭ ᶏ  

0̔ ҉ Ҭ  

1̔ ҉ Ҭ ᶏ  

4 TFFIE Ҋ Ҭ ᶏ  

0̔ Ҋ Ҭ  

1̔ Ҋ Ҭ ᶏ  

3:2 Ḡ  Ḡ ᵝṿȂ 

1 STOEN SAM_V ᶏ  
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0̔SAM_V  

1̔SAM_V ᶏ  

0 SAMEN SAM_V ᶏ  

0̔SAM_V  

1̔SAM_V ᶏ  
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21. ұ / ҉ ̂SPI/I2S̃ 

 ׃ .21.1

SPI/I2Sץ SPI I2S ҍ ḤȂ 

ұ ̂Serial Peripheral Interfacĕ ΏҹSPĨ ᶫԅ ԍSPI

ⱳ ̆ ץ ᵬԍҺ ׆ ȂSPI ΐ ᴆ CRC ῃ

ȂSPI5 SPI Һ Ȃ 

҉ ̂Inter-IC Sound̆ Ώҹ I2S̃ ‰̆№≢ I2S≠ ‰̆

MSB ‰ L̆SB ‰ PCM ‰Ȃ ץ Ҋ ̆ Һ ̆

Һ ׆̆ ׆ Ȃ ᶏ ⱴ I2S ̔I2S1_ADD

I2S2_ADD̆SPI1SPI2 I2Sῃ Ȃ 

21.2. Һ  

21.2.1. SPIҺ  

Â ΐ ῃ Һ׆ ᵬ̕ 

Â 16ᵝ ̆ ‖ ̕ 

Â 8ᵝ 16ᵝ ̕ 

Â ᵞᵝ ╠ ᵝ ╠ ᵝ ̕ 

Â ᴆ ᴆNSS ̕ 

Â ᴆCRC ȁ ̕ 

Â DMA ̕ 

Â SPI TI ̕ 

Â SPI ⱳ Һ ̂ SPI5̃Ȃ 

21.2.2. I2SҺ  

Â ΐ ⱳ Һ׆ ᵬ̕ 

Â ΐ ῃ Һ׆ ᵬֽ̂ SPI1 SPI2Ҭ̃̕ 

Â I2S ‰̔ ≠ ‰̆MSB ‰̆LSB ‰ PCM ‰̕ 

Â ץҹ16ᵝ̆24ᵝ 32ᵝ̕ 

Â ҹ16ᵝ 32ᵝ̕ 

Â 16ᵝ ‖ ԍ ̕ 

Â I2S № ̆ ץ ⌠8 kHz⌠192 kHz ̕ 

Â ̕ 

Â ץ ₮Һ ̂MCK̃̕ 

Â DMAⱳ Ȃ 
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21.3. SPI  

21-1. SPI  

MISO

NSS

SCK

MOSI

/ └

‖

ᵝ

‖

└

SYSCLK

LSBMSB

   PADO

I

A
P

B

   PADO

I

   PADO

I

   PAD
O

I

IO2

IO3

    PAD
O

I

   PAD
O

I

 

21.4. SPIḤ  

21.4.1. ̂ SPI ̃ 

21-1. SPIḤ  

   

SCK I/O 
Һ ̔SPI ₮ 

׆ ̔SPI ῀ 

MISO I/O 

Һ ̔  

׆ ̔  

Һ ̔Ҍᶏ  

׆ ̔  

MOSI I/O 

Һ ̔  

׆ ̔  

Һ ̔  

׆ ̔Ҍᶏ  

NSS I/O 

ᴆ NSS ̔Ҍᶏ  

Һ ᴆ NSS ̔NSSDRV=1 ̆ҹ NSS ₮̆ ԍ

Һ ̕NSSDRV=0 ̆ҹ NSS ῀̆ ԍ Һ

Ȃ 

׆ ᴆ NSS ̔ҹ NSS ῀̆ᵬҹ׆ Ḥ  

21.4.2. SPI  

SPI ҹ ̆ SPI_QCTLҬ QMODβ 1 ̆ ҹSPI ̂
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ԍSPI5̃ȂSPI ᵬ Һ Ȃ 

SPI Ҋ̆SPI Ҋ6ҩץ ҍ ̔ 

21-2. SPIḤ  

   

SCK O SPI ₮ 

MOSI I/O 0 

MISO I/O 1 

IO2 I/O 2 

IO3 I/O 3 

NSS O NSS ₮ 

21.5. SPIⱳ  

21.5.1. SPI  

SPI_CTL0Ҭ CKPLβ CKPHβ‗ ԅ SPI Ḥ ȂCKPLβ‗

ԅ SCK ̆CKPHβ‗ ԅ ѿҩ ԋҩ ҹ Ȃ

TI Ҋ̆ ңᵝ ӈȂ 

21-2. Ҋ SPI  

SCK (CKPH=0 CKPL=0)

SCK (CKPH=0 CKPL=1)

SCK (CKPH=1 CKPL=0)

SCK (CKPH=1 CKPL=1)

LF=1 

FF16=0

MOSI

MISO

NSS

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

sample

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

MOSI

MISO

NSS

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

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

sample

IO2

IO3

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

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

SCK

 

Ҭ̆ SPI_CTL0Ҭ FF16β ̆ FF16=1̆ ҹ 16

ᵝ̆ ↕ҹ 8β Ȃ SPI Ҋ̆ ҹ 8β Ȃ 

SPI_CTL0Ҭ LFβ ץ ̆ LF=1̆ SPIᾢ LSBβ̆ LF=0

̆↕ᾢ MSBβ Ȃ TI Ҭ̆ ҹᾢ MSBβ Ȃ 

21.5.2. NSSⱳ  

׆  

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

NSS ̆ ᴆNSS ̂SWNSSEN = 1̃Ҋ̆SPI SWNSSβ ⌠NSS

Ȃ NSSҹᵞ ̆ Ȃ ᴆNSS Ҋ̆Ҍᶏ NSS

Ȃ 

׆ .21-3 NSSⱳ  

   

׆ ᴆ NSS  
MSTMOD = 0 

SWNSSEN = 0 
SPI׆ NSS ׆ NSS Ȃ 

׆ ᴆ NSS  
MSTMOD = 0 

SWNSSEN = 1 

SPI׆ NSS SWNSSᵝ‗

Ȃ 

SWNSS = 0̔NSS ҹᵞ 

SWNSS = 1̔NSS ҹ  

Һ  

Һ ̂MSTMOD=1̃Ҋ̆ ᶏ Һ ̆NSS ץ ҹ ᴆ

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

ᴆNSS Ҋ̃ SWNSSβ̂ ᴆNSS Ҋ̃ ᵞ̆SPI ꜚ ׆῀ ̆

ғ֟ Һ ̆CONFERRβ 1Ȃ 
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ᶏ NSS └ SPI׆ ̆NSS ҹ ᴆ ₮

̂SWNSSEN=0, NSSDRV=1Ȃ̃ᶏ SPIӊ N̆SSḠ ̆ ̆

NSS ҹᵞ Ȃ 

ᶏץ ѿҩ I/OᵬҹNSS ץ̆ ⱴ NSS Ȃ 

21-4. Һ NSSⱳ  

   

Һ ᴆ NSS ₮  

MSTMOD = 1 

SWNSSEN = 0 

NSSDRV=1 

ԍ Һ ̆Һ ᶏ NSS

└ SPI׆ ̆ NSS ҹ

ᴆ ₮ Ȃᶏ SPI NSSҹᵞ

Ȃ 

Һ ᴆ NSS ῀  

MSTMOD = 1 

SWNSSEN = 0 

NSSDRV=0 

ԍ Һ ̆ NSS ҹ

ᴆ ῀ ̆ѿ NSS

ᵞ̆SPI ꜚ ׆῀ ̆ ғ֟

Һ ̆CONFERRᵝ 1Ȃ 

Һ ᴆ NSS  

MSTMOD = 1 

SWNSSEN = 1 

SWNSS = 0 

NSSDRV̔Ҍ  

ԍ Һ ̆ѿ SWNSS = 

0̆SPI ꜚ ׆῀ ̆ ғ֟

Һ ̆CONFERRᵝ 1Ȃ 

MSTMOD = 1 

SWNSSEN = 1 

SWNSS = 1 

NSSDRV̔Ҍ  

׆ ᶏץ ᴆ ᴆ NSS  

21.5.3. SPI  

21-5. SPI  

   ᶏ  

MFD ῃ Һ  

MSTMOD = 1 

RO = 0 

BDEN = 0 

BDOEN̔Ҍ  

MOSI̔  

MISO̔  

MTU Һ  

MSTMOD = 1 

RO = 0 

BDEN = 0 

BDOEN̔Ҍ  

MOSI̔  

MISO̔Ҍᶏ  

MRU Һ  

MSTMOD = 1 

RO = 1 

BDEN = 0 

BDOEN̔Ҍ  

MOSI̔Ҍᶏ  

MISO̔  

MTB Һ  

MSTMOD = 1 

RO = 0 

BDEN = 1 

BDOEN = 1 

MOSI̔  

MISO̔Ҍᶏ  
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   ᶏ  

MRB Һ  

MSTMOD = 1 

RO = 0 

BDEN = 1 

BDOEN = 0 

MOSI̔  

MISO̔Ҍᶏ   

SFD ῃ ׆  

MSTMOD = 0 

RO = 0 

BDEN = 0 

BDOEN̔Ҍ  

MOSI̔  

MISO̔  

STU ׆  

MSTMOD = 0 

RO = 0 

BDEN = 0 

BDOEN̔Ҍ  

MOSI̔Ҍᶏ  

MISO̔  

SRU ׆  

MSTMOD = 0 

RO = 1 

BDEN = 0 

BDOEN̔Ҍ  

MOSI̔  

MISO̔Ҍᶏ  

STB ׆  

MSTMOD = 0 

RO = 0 

BDEN = 1 

BDOEN = 1 

MOSI̔Ҍᶏ  

MISO̔  

SRB ׆  

MSTMOD = 0 

RO = 0 

BDEN = 1 

BDOEN = 0 

MOSI̔Ҍᶏ  

MISO̔  

21-4. ῖ ῃ  

Һ
MFD

MISO

MOSI

SCK

NSS

׆
SFD

MISO

MOSI

SCK

NSS
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21-5. ῖ ̂Һ ̔ ׆̆ ̔ ̃ 

Master

MRU

MISO

MOSI

SCK

NSS

Slave

STU

MISO

MOSI

SCK

NSS

 

21-6. ῖ ̂Һ ̔ ׆̆ ̔ ̃ 

Master

MTU

MISO

MOSI

SCK

NSS

Slave

SRU

MISO

MOSI

SCK

NSS

 

21-7. ῖ  

Master

MTB/MRB

MISO

MOSI

SCK

NSS

Slave

SRB/STB

MISO

MOSI

SCK

NSS

 

SPI∆  

ӊ╠̆ Ҋ SPI∆ ̔ 

1. ᵬ Һ ׆ TI ̆ SPI_CTL0Ҭ PSC[2:0]ᵝ

SCKḤ ̆ TI Ҋ Td Ȃ ↕̆ Ȃ 

2. ̂SPI_CTL0Ҭ FF16ᵝ̃ 

3. ̂SPI_CTL0Ҭ CKPLᵝ CKPHᵝ̃Ȃ 

4. ̂SPI_CTL0Ҭ LFᵝ̃Ȃ 

5. ҉ NSSⱳ ̆ ̆ NSS ̂SPI_CTL0Ҭ

SWNSSENᵝ SPI_CTL1Ҭ NSSDRVᵝ̃Ȃ 

6. ᵬ TI ̆ SPI_CTL1Ҭ TMODᵝ 1̆ ↕̆ Ȃ 

7. 21-5. SPI ̆ MSTMODᵝȁROᵝȁBDENᵝ BDOENᵝȂ 

8. ᵬ SPI ̆ SPI_QCTLҬ QMODᵝ 1̆ Ҍ ↕̆ Ȃ 
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9. ᶏ SPÎ SPIENᵝ 1̃Ȃ 

̔ Ḥ Ҭ̆Ҍ CKPHȁCKPLȁMSTMODȁPSC[2:0]ȁLFβ Ȃ 

SPI  

 

∆ ӊ ̆SPI ᶏ Ḡ Ȃ Һ Ҋ̆ ᴆΏѿҩ

⌠ ‖ ̆ Ȃ ׆ Ҋ̆ SCK ҉ SCKḤ ̆ғ

NSS ҹᵞ̆ Ȃ ̆ץ ׆ Ҋ̆ Ḡ

╠̆ Ώ῀ ‖ ҬȂ 

SPI ѿҩ ̆ ᾢ ҩ ׆ ‖ ⱴ ⌠ ᵝ Ҭ̆

ⱴ Ȃ ѿᵝ ӊ ̆TBÊ ‖ ̃ᵝ 1ȂTBE ᵝ

1̆ ‖ ҹ ̆ ̆ ᴆ ΏSPI_DATAȂ 

Һ Ҋ̆ ⱳ ̆ Ӈ ╠ ╠̆ ᴆ Ҋѿҩ

Ώ῀SPI_DATAҬȂ 

 

ѿҩ ӊ ̆ ⌠ ׆ ᵝ ῀⌠ ‖ ғ̆RBNÊ

‖ ̃ᵝ 1Ȃ ᴆ SPI_DATA ̆ ᵬᴪ ꜚ

RBNE ᵝȂ MRU MRB Ҭ̆ҹԅ Ҋѿҩ ̆ ᴆ Ḥ

̆ ῃ Һ ̂MFD̃Ҭ̆ ‖ ̆ ᴆ Ҋѿҩ Ȃ 

SPIҌ Ҋ ᵬ ̂ SPI TI ̃ 

ῃ Ҋ̆ MFD SFD ̆ RBNE ᵝ TBE

ᵝ̆ ғ ҉ ᵬ Ȃ 

̂MTŬMTB̆STU STB̃ҍῃ Ҭ ᵌ̆Ҍ

RBNEβ RXORERRβȂ 

ԍ ’̆Һ ̂MRU MRB̃ҍῃ Ҍ Ȃ

MRU MRB Ҋ̆ SPIᶏ S̆PI֟ SCKḤ ̆ ⌠SPIẢ Ȃ ̆ץ

ᴆ TBE ᵝ̆ ғ RBNEβ 1 ̆ ₮ ‖ ῤ ̆ ↕̆ ᴪ

֟ Ȃ 

ԅ TBE ᵝ̆ғ ҉ ӊ ׆̆ (SRUSRB)ҍῃ

ᵌȂ 

SPI TI 

SPI TINSSᵬҹѿ Ḥ ̆ ᵬ ҍ҉ ᵌȂ

҉ ̂MFD̆MTŬMRŬMTB̆MRB̆SFD̆STŬSRŬSTB SRB̃

TI Ȃᵖ ̆ TI Ҭ̆SPI_CTL0Ҭ CKPLβ CKPHβ ӈ ̆SCKḤ

ҹҊ Ȃ 
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21-8. Һ TI Ҍ  

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

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

SCK

NSS

MOSI

MISO

sample

 

21-9. Һ TI  

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

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

SCK

NSS

MOSI

MISO

sample

 

Һ TI Ҋ̆SPI ᴰ Ҍ ᴰ Ȃ Һ Ώ SPI_DATA

̆ Ӈ ᴰ ̆ ↕̆ҹҌ ᴰ Ȃ Ҍ ᴰ Ҭ̆ ҩ ᴰ ╠ ѿ

ҩ Ȃᵖ ᴰ Ҭ̆ ԍ ѿҩ ӊ╠̆

╠ѿҩ ѿᵝ Ȃ 

׆ .21-10 TI  

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

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

SCK

NSS

MOSI

MISO

sample

Td

 

׆ TI Ҭ̆ SCKḤ ѿҩ҉ ׆̆ ѿҩ LSBβ̆

ᵝ ӊ Һ̆ Ȃҹԅ ḠҺ ⌠ ̆ ӊ╠̆

׆ SCKḤ Ҋ ӊ ꜚ ᵝѿ ̆ ҹTd̆ Td

SPI_CTL0Ҭ PSC[2:0]ᵝ Ȃ 

Td=
Tbit

2
+5*Tpclk                            (21-1) 
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ᶛ ̆ PSC[2:0] = 010̆ ӇὝ ṿҹ9*TpclkȂ 

׆ Ҋ ׆̆ NSSḤ ̆ ⌠ NSSḤ ̆ ᴪ ᵝFE ᵝȂ

ᶛ ̆NSSḤ ѿҩ Ҭ ᵝ Ȃ 

SPI ᵬ  

SPI ԍ └ SPI FlashȂ 

SPI ̆ ᾢ TBEβ 1̆ ғTRANSβ ̆ SPI_QCTL

Ҭ QMODβ 1Ȃ SP ̆SPI_CTL0Ҭ BDENβȁBDOENβȁ

CRCENβȁCRCNTβȁFF16βȁROβ LFβ Ḡ ̆ғ MSTMODβ 1̆ Ḡץ

SPIᵬԍҺ ȂSPIENβȁPSCβ ȁCKPLβ CKPHβ Ȃ 

SPI ң ̔ Ώ ̆ SPI_QCTLҬ QRD

ᵝ 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 

21-11. 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_QCTLҬ QMODβ QRDβ 1 ̆SPIᵬ Ȃ

Ҭ̆MOSIȁMISOȁIO2 IO3 ᵬ ῀ Ȃ Ώ῀ SPI_DATÂ



                                      GD32A490Ύ 

547 
 

TBEβ ̃ғ SPIENβ 1 ̆SPI SCKḤ ҉֟ Ḥ ȂΏ ⌠

SPI_DATA ҹԅ֟ SCK Ḥ ̆ ץ Ώ῀ᴋᵥץ ȂSPI ᴰ

ӊ ̆ ѿҩ SPIENβ TBEβ̆ ᴆҌ ↕Ả ᴰ Ȃ ץ ᴆ

ѿ SPI_DATAΏ ֟ץ̆ SCK Ḥ Ȃ 

Ҋ ᵬ ̔ 

1. ̆ SPI_CTL0SPI_CTL1Ҭ № ȁ ȁ ᵝ ̕ 

2. SPI_QCTLҬ QMODᵝ QRDᵝ 1̆ SPI_CTL0Ҭ SPIENᵝ 1 ᶏ SPI

ⱳ ̕ 

3. Ώᴋ ̂ᶛ 0xFF̃⌠SPI_DATA ̕ 

4. RBNEᵝ 1̆ SPI_DATA ̕ 

5. Ώᴋ ̂ᶛ 0xFF̃⌠SPI_DATA ץ̆ Ҋѿҩ Ȃ 

21-12. SPI ᵬ  

MOSI

MISO

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

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

sample

IO2

IO3

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

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

TBE

ᴆΏSPI_DATA ᴆῬ ᵝTBE

RBNE

ᴆ SPI_DATA

ᴆΏSPI_DATA

SCK

 

SPIẢ  

Ҍ Ҋ Ҍ Ả SPIⱳ ̔ 

MFD SFD 

ѿҩRBNEᵝ ѿҩ ̆ TBE=1TRANS=0Ȃ ̆

SPIENβ̓͂ SPIȂ 

MTU MTB STU STB 

ѿҩ Ώ῀ SPI_DATĂ TBEβ 1Ȃ TRANSβ ̆

SPIENβ̓͂ SPIȂ 

MRU MRB 

ṕ ԋҩRBNEβ 1̆ SPI_DATA׆ ̆ ѿҩSCK ̆

SPIENβ̓͂ SPIȂ ѿҩRBNEβ 1̆  SPI_DATAȂ׆
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SRU SRB 

Ҍ ̆ ץ SPĬ TRANS=0ץ Ḡ ᴰ Ȃ 

TI  

TI Ả ҍ҉ Ȃ 

SPI  

SPI ῏ SPIⱳ ӊ╠̆ ᴆ ᾢ T̔BEβ 1̆TRANSβ ̆

SPI_QCTLҬ QMODβ SPI_CTL0Ҭ SPIENβ Ȃ 

21.5.4. DMAⱳ  

DMAⱳ ᴰ Ҭ ׆ Ώ Ҭ ₮ ׆̆ ԅ Ȃ 

ᵝ SPI_CTL1Ҭ DMATENβ DMARENβ̆ ᶏ SPI DMAⱳ Ȃ

ҹԅᶏ DMAⱳ ̆ ᴆ ᾢ DMA ̆ ∆ SPI ̆

ᶏ SPIȂ 

SPIᶏ ̆ DMATENβ 1̆ TBE=1̆SPIᴪ ₮ѿҩDMA ̆ DMA

̆ ꜚΏ ⌠SPI_DATAȂ DMARENβ 1̆ RBNE=1̆

SPIᴪ ₮ѿҩDMA ̆ DMA ̆ SPI_DATA׆ꜚ Ȃ 

21.5.5. CRCⱳ  

SPI ңҩ CRC ᾝ̔№≢ ԍ ȂCRC ᾝᶏ

SPI_CRCPOLYҬ ӈ Ȃ 

SPI_CTL0Ҭ CRCENβᶏ CRCⱳ Ȃ ԍ ҉ ҩ ̆

CRC 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 ᴪ̆ ⌠ ᵬCRCṿȂ ̂MRB̆MRŬ

SRU SRB̃Ҋ̆ ṕ ԋҩ ̆ ᴆ CRCNTβ 1Ȃ CRC

̆CRCERR ᵝ ᴪ 1Ȃ 

ᶏ ԅDMAⱳ ̆ ᴆҌ CRCNTβ̆ ᴆ ᴪ ꜚ CRCD Ȃ 

̔ SPIԍ׆ ғ CRCⱳ ᶏ ̆ SPI ᶏ ̆CRC ῀

SCK Ȃ ̆ ᴆ CRC̆ץ ᾧ CRC Ȃ SPIᵬ

ҹ׆ ᵬ ̆ CRC ӊ ̆ῤ NSSḤ Ḡ ᵞ Ȃ 

SPIҹ׆ ғᶏ CRCⱳ ̆ ᶏ NSS ҹ ׅ ᴪ CRC

( NSSḤ ҹ ̆ SCK ҉ ‖̆↕ CRC ᴪ )Ȃ Һ ֜

ҍ ҩ׆ Ḥ ̆ ᴪ₮ ’, NSSḤ ҹᵞ CRCⱳ

)Ȃ ׆ Ҭ(NSSḤ ҹ ) ⌠ Ҭҹѿҩ ׆ (NSSḤ ҹᵞ) Ṝ̆
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ҹԅḠ Һ׆ Ҋ CRC ̆ Һ׆ң CRC ṿȂ

Ҋ CRC ṿ̔ 

1. ῏ SPI ̂SPIEN=0̃; 

2. CRCENᵝ̂CRCEN=0̃; 

3. CRCENβ̂ CRCEN=1̃; 

4. ᶏ SPI ̂SPIEN=1Ȃ̃ 

21.6. SPIҬ  

21.6.1. ᵝ 

Â ‖ ᵝ̂TBẼ 

‖ ҹ ̆TBE ᵝȂ ᴆ ץ Ώ SPI_DATA Ҋѿҩ Ώ

῀ ‖ Ȃ 

Â ‖ ᵝ̂RBNẼ 

‖ ̆RBNEᵝ̆ ⌠ѿҩ ̆ ῀⌠ ‖ Ҭ̆

ᴆ ץ SPI_DATA Ȃ 

Â SPI Ḥ Ҭ ᵝ̂TRANS̃ 

TRANSβ ╠ᴰ ᵝ̆ ῤ ᴆ ᵝ ̆

ᴆ └Ȃ ᵝҌᴪ֟ ᴋᵥҬ Ȃ 

21.6.2.  

Â ̂CONFERR̃ 

Һ Ҭ̆CONFERRβ ѿҩ ᵝȂ ᴆ NSS Ҭ̆ NSSDRV

ᶏ ̆ NSS ᵞ ̆CONFERRβ 1Ȃ ᴆNSS Ҭ̆ SWNSSβҹ0 ̆

CONFERRβ 1Ȃ CONFERRβ 1 ̆SPIENβ MSTMODβ ᴆ ̆SPI̓͂

̆ └ ׆῀ Ȃ 

CONFERRβ ӊ╠ S̆PIENβ MSTMODβḠ ΏḠ ׆̆ CONFERRβҌ

1Ȃ Һ Ҭ̆ ץ CONFERRβ 1 ׆῀ ̆ ԅ

└ Һ‖ Ȃ 

Â ̂RXORERR̃ 

RBNEβҹ 1 ̆ Ῥ ̆RXORERRᵝ ᴪ 1Ȃ ̆҉ѿ

₮ ԅȂ ‖ ῤ Ҍᴪ ̆ ץ

ҡ Ȃ 

Â ̂FERR̃ 
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TI׆ Ҋ̆׆ Ӟ NSSḤ ̆ ⌠ NSSḤ ̆ ᴪ ᵝFERR

ᵝȂᶛ ̆NSSḤ ѿҩ Ҭ ᵝ Ȃ 

Â CRC ̂CRCERR̃ 

CRCENβ 1 S̆PI_RCRC Ҭ ⌠ CRCṿ ᴪ ѿ

⌠ CRCṿ Ȃ ң Ҍ ̆CRCERRβ ᴪ 1Ȃ 

21-6. SPIҬ  

Ҭ Ԋᴆ   Ҭ ᶏ ᵝ 

TBE ‖  ΏSPI_DATA  TBEIE 

RBNE ‖  SPI_DATA  RBNEIE 

CONFERR  
Ώ SPI_STAT ̆ Ώ

SPI_CTL0  

ERRIE RXORERR  
SPI_DATA ̆

SPI_STAT  

CRCERR CRC  Ώ0⌠CRCERRᵝ 

FERR TI  Ώ0⌠FERRᵝ 

21.7. I2S  

21-13. I2S  

SPI_MOSI / 

I2S_SD

SPI_NSS / 

I2S_WS

SPI_SCK / 

I2S_CK

I2S_MCK

Һ └

׆ └

‖

ᵝ

‖

└

16 bits

SYSCLK

16 bits

LSBMSB

PAD

PAD

O

I

O

I

PAD

O

I

PAD

O

I

A
P

B

 

I2Sⱳ 5ҩ ̆№≢ └ ȁ ȁҺ └ ȁ׆ └

ᵝ Ȃ └ ̆ῒҬ ‖

‖ Ȃ Һ Ҋ I2SḤ ȂҺ └ Һ Ҋ

I2S_WSḤ └ ḤȂ׆ └ ⌠ I2SCKI2S_WSḤ ׆└

ḤȂ ᵝ └I2S_SD҉ ұ Ȃ 
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21.8. I2SḤ  

I2S 4ҩ ̆№≢ I2S_CKȁI2S_WSȁI2S_SDI2S_MCKȂI2S_CKұ

Ḥ ̆ҍSPI_SCK῍֣ ȂI2S_WS └Ḥ ̆ҍSPI_NSS῍֣ ȂI2S_SD

ұ Ḥ ̆ҍSPI_MOSI῍֣ ȂI2S_MCKҺ Ḥ ̆ SPI0̆SPI3SPI4

Ҭ̆ҍ SPI_MISO῍֣ ̆ SPI1SPI2Ҭ̆I2S_MCKѿҩҒ ȂI2S_MCK

ԍ I2S ҩ Ḥ ̆ ᶫԅѿҩ 256Ṑԍ Fs ̆ῒҬ Fs

Ȃ 

21.9. I2Sⱳ  

21.9.1. I2S ‰ 

I2S ‰ SPI_I2SCTLҬ I2SSTD[1:0]ᵝ ̆ ץ

‰̔I2S≠ ‰̆MSB ‰̆LSB ‰ PCM ‰Ȃ PCMӊ

‰ ңҩ ( ) № I2S ̆ I2S_WSḤ

№ ╠ ԍ ҩ Ȃ ԍPCM ‰̆I2S_WSḤ Ḥ Ȃ 

ץ SPI_I2SCTLҬ DTLENβ CHLENβ Ȃ ԍ

ԍ ԍ ̆ ץ ᶫ Ȃ ≢№ױ 1̔6β

16β ̆16β 32β ̆24β 32β

̆32β 32β Ȃ ԍ ‖ 16β Ȃ

̆ץ ҹ24β 32β ᴰ ̆SPI_DATA 2 ̕

ҹ16β ᴰ S̆PI_DATA 1 Ȃ 16β

32β ̆ ᴆᴪ ꜚ ῀16β 0 16β ҹ32β Ȃ 

ԍ ‰ ̆ ᵝ ᾢ Ȃ ԍ ԍң

№ ‰ ̆ ᾢ ̆ Ȃ 

I2S≠ ‰ 

ԍI2S≠ ‰̆I2S_WSI2S_SDI2S_CKҊ ̆I2S_WS ╠ѿ

ҩ Ȃ ’ Ҋ Ȃ 

21-14. I2S ≠ ‰ ̂DTLEN=00, CHLEN=0, CKPL=0̃ 

I2S_CK

I2S_SD
16-bit

1Ѓ Є 2Ѓ Є

MSB MSBLSB

I2S_WS
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21-15. 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 

21-16. I2S ≠ ‰ ̂DTLEN=10, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
32ᵝ

1̂ ̃ 2̂ ̃

MSB MSBLSB

I2S_WS

 

21-17. 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

̆ ѿҩ׆ SPI_DATA ⌠ 16β ̆ ԋҩ ᵞ 16

ᵝ Ȃ 

21-18. I2S ≠ ‰ ̂DTLEN=01, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
24ᵝ

1̂ ̃ 2̂ ̃

MSB

I2S_WS

LSB

8ᵝ0

MSB

 

21-19. 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 ѿҩ 24β D[23:0]̆ ѿҩΏ῀ SPI_DATA

16β D[23:8]̆ ԋҩ ѿҩ16β ̆ 16β 8

ᵝ D[7:0]̆ᵞ 8β ץ ᴋ ṿȂ Ҋ̆ ѿҩ 24β D[23:0]̆
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ѿҩ׆ SPI_DATA ⌠ 16β D[23:8]̆ ԋҩ ѿҩ

16β ̆ 16β 8β D[7:0]̆ᵞ 8β ῃ 0Ȃ 

21-20. I2S ≠ ‰ ̂DTLEN=00, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

1̂ ̃ 2̂ ̃

MSB

I2S_WS

LSB

16ᵝ0

MSB

 

21-21. 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_DATAѿ

Ȃҹԅ 16β 32β ̆▼Ҋ 16β ᴆ └ ᾟҹ0x0000Ȃ 

MSB ‰ 

ԍMSB ‰̆I2S_WS I2S_SD I2S_CK Ҋ ȂSPI_DATA

ҍI2S ≠ ‰ ῃ Ȃ ҩ ’ Ҋ Ȃ 

21-22. MSB ‰ ̂DTLEN=00, CHLEN=0, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

1̂ ̃ 2̂ ̃

MSB MSBLSB

I2S_WS

 

21-23. MSB ‰ ̂DTLEN=00, CHLEN=0, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

1̂ ̃ 2̂ ̃

MSB MSBLSB

I2S_WS

 

21-24. MSB ‰ ̂DTLEN=10, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
32ᵝ

MSB MSBLSB

I2S_WS

1̂ ̃ 2̂ ̃
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21-25. MSB ‰ ̂DTLEN=10, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
32ᵝ

MSB MSBLSB

I2S_WS

1̂ ̃ 2̂ ̃

 

21-26. MSB ‰ ̂DTLEN=01, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
24ᵝ

MSB

I2S_WS

LSB

8ᵝ0

MSB

1̂ ̃ 2̂ ̃

 

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

I2S_CK

I2S_SD
24ᵝ

MSB

I2S_WS

LSB

8ᵝ0

MSB

1̂ ̃ 2̂ ̃

 

21-28. MSB ‰ ̂DTLEN=00, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

LSB

16ᵝ0

MSB

1̂ ̃ 2̂ ̃

 

21-29. MSB ‰ ̂DTLEN=00, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

LSB

16ᵝ0

MSB

1̂ ̃ 2̂ ̃

 

LSB ‰ 

ԍLSB ‰ Ĭ2S_WSI2S_SDI2S_CKҊ Ȃ ҍ

’Ҋ̆LSB ‰ MSB ‰ ῃ Ȃ ԍ ԍ

’̆LSB ‰ ҍ ᵞᵝ ̆ MSB ‰ ҍ ᵝ Ȃ

ԍ ’ Ҋ Ȃ 
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21-30. LSB ‰ ̂DTLEN=01, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
8ᵝ0

1̂ ̃ 2̂ ̃

I2S_WS

24ᵝ

MSB LSB

 

21-31. 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 ѿҩ 24β 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 ⌠ ѿҩ 16β ̆ 16β 8ᵝ 0̆

ᵞ 8β D[23:16]̆ ԋҩ ᵞ16β D[15:0]Ȃ 

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

I2S_CK

I2S_SD
16ᵝ0

1̂ ̃ 2̂ ̃

I2S_WS

16ᵝ

MSB LSB

 

21-33. LSB ‰ ̂DTLEN=00, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ0

1̂ ̃ 2̂ ̃

I2S_WS

16ᵝ

MSB LSB

 

16β 32β ̆ ѿ ᴰ SPI_DATAѿ

Ȃҹԅ 16β 32β ̆▼Ҋ 16β ᴆ └ ᾟҹ0x0000Ȃ 

PCM ‰ 

ԍPCM ‰̆I2S_WSI2S_SDI2S_CK҉ ̆I2S_WSḤ Ḥ

Ȃ ץ SPI_I2SCTL PCMSMODᵝ Ȃ

SPI_DATA ҍI2S≠ ‰ ῃ Ȃ ’

Ҋ Ȃ 
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21-34. PCM ‰ ̂DTLEN=00, CHLEN=0, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB LSB

1 2

 

21-35. PCM ‰ ̂DTLEN=00, CHLEN=0, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB LSB

1 2

 

21-36. PCM ‰ ̂DTLEN=10, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
32ᵝ

MSB

I2S_WS

MSB LSB

1 2

 

21-37. PCM ‰ ̂DTLEN=10, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
32ᵝ

MSB

I2S_WS

MSB LSB

1 2

 

21-38. PCM ‰ ̂DTLEN=01, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
24ᵝ

MSB

I2S_WS

MSB

1 2

8ᵝ0

 

21-39. PCM ‰ ̂DTLEN=01, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
24ᵝ

MSB

I2S_WS

MSB

1 2

8ᵝ0
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21-40. PCM ‰ ̂DTLEN=00, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB

1 2

16ᵝ0

 

21-41. PCM ‰ ̂DTLEN=00, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB

1 2

16ᵝ0

 

’ Ҋ Ȃ 

21-42. PCM ‰ ̂DTLEN=00, CHLEN=0, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB LSB

1 2

13ᵝ

 

21-43. PCM ‰ ̂DTLEN=00, CHLEN=0, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB LSB

1 2

13ᵝ

 

21-44. PCM ‰ ̂DTLEN=10, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
32ᵝ

MSB

I2S_WS

MSB LSB

1 2

13ᵝ

 

21-45. PCM ‰ ̂DTLEN=10, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
32ᵝ

MSB

I2S_WS

MSB LSB

1 2

13ᵝ
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21-46. PCM ‰ ̂DTLEN=01, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
24ᵝ

MSB

I2S_WS

MSB

1 2

13ᵝ

8ᵝ0

 

21-47. PCM ‰ ̂DTLEN=01, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
24ᵣ

MSB

I2S_WS

MSB

1 2

13ᵣ

8ᵣ0

 

21-48. PCM ‰ ̂DTLEN=00, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB

1 2

13ᵝ

16ᵝ0

 

21-49. PCM ‰ ̂DTLEN=00, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB

1 2

13ᵝ

16ᵝ0

 

21.9.2. I2S  

21-50. I2S  

8ᵝ
№I2SCLK

№  = 

DIV * 2 + OF

DIV4

DIV2

1

0

CHLEN

0

1

MCKOEN

I2S_CK

I2S_MCK
MCKOEN

 

I2S 21-50. I2S ȂI2S SPI_I2SPSC

DIVβ̆OFβ MCKOENᵝץ SPI_I2SCTLCHLENβ ȂI2S

ץ 21-7. I2S Ὲ Ὲ Ȃ 
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21-7. I2S Ὲ  

MCKOEN CHLEN Ὲ  

0 0 I2SCLK / (DIV * 2 + OF) 

0 1 I2SCLK / (DIV * 2 + OF) 

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

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

(Fs)I2S ῏ ҊῈ ӈ̔ 

Fs = I2S / (  * ) 

ҹԅ̆ץ ⌠ ̆ 21-8. Ὲ ↓

Ὲ Ȃ 

21-8. Ὲ  

MCKOEN CHLEN Ὲ  

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

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

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

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

I2S ץ PLLI2S I2S_CKINʟ ̆ RCU Ȃ ᴆ ה

I2S№ PLLI2Sץ ⌠ Ȃ PLLI2SҌ

̆ ץ I2S_CKINʟ I2S Ȃ 

̔I2Sұ ṿ ҹᵞԍPCLK 1/6ṐץҊ(Ҍ 1/6)Ȃ 

21.9.3.  

 

SPI_I2SCTLI2SOPMODβ Ȃ̓̀ ᶫ ̔

Һ ̆Һ ׆̆ ׆ Ȃ ҊI2S Ḥ

21-9. Ҋ I2S Ḥ Ȃ 

21-9. Ҋ I2S Ḥ  

 I2S_MCK I2S_CK I2S_WS I2S_SD I2S_ADD_SD(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. I2S1 I2S2ҹԅ ῃ ̆ ңҩ ҉ I2S ̔ I2S_ADD1

I2S_ADD2ȂI2S_ADD_SD I2S_ADD ̆ ׃ ῃ
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Ȃ 

I2S∆  

I2S∆ Ҋԓҩץ Ȃ ∆ I2Sᵬ Һ ̆ԓҩ Ȃ

∆ I2Sᵬ ׆ ̆ 2ȁ3ȁ4ȁ5Ȃ 

Â 1̔ SPI_I2SPSCDIV[7:0]ᵝ ŎFβ MCKOENβ ̆ ӈI2S

ᶫI2S_MCKḤ Ȃ 

Â 2̔ SPI_I2SCTLCKPLβ̆ ӈ Ȃ 

Â 3̔ SPI_I2SCTL I2SSELᵝ̆I2SSTD[1:0]ᵝ̆PCMSMODβ ̆

I2SOPMOD[1:0]ᵝ̆DTLEN[1:0]ᵝ CHLENβ̆ ӈI2S Ȃ 

Â 4̔ SPI_CTL1 TBEIEᵝ R̆BNEIEᵝ ĔRRIEᵝ D̆MATENβDMAREN

ᵝ̆ Ҭ DMAⱳ Ȃ Ȃ 

Â 5̔ SPI_I2SCTLI2SENᵝ 1̆ ꜚI2SȂ 

I2SҺ  

TBE ᵝ └ Ȃ ╠ ̆TBE ᵝ ‖ ̆ ̆

SPI_CTL1 TBEIEβҹ 1̆ ֟ Ҭ Ȃ ᾢ̆ ‖ ҹ (TBEҹ1)̆ғ ᵝ

Ҭ ↓Ȃ 16β Ώ῀ SPI_DATA (TBEҹ 0)̆ ׆

‖ ⌠ ᵝ Ҭ(TBEҹ1)Ȃ ̆ ↓ Ȃ 

⌠16β ᵝ Ҭ ̆ ұ I2S_SD׆ ₮̂ ᵝᾢ Ȃ̃Ҋ

ѿҩ TBEҹ1 Ώ῀SPI_DATAȂ Ώ῀SPI_DATAӊ ̆TBE

ҹ0Ȃ ╠ ↓ ̆ ‖ ᴪ ꜚ ⌠ ᵝ Ҭ̆ TBE

1ȂҹԅḠ ̆Ҋѿҩ ╠ ↓ ӊ╠

Ώ῀SPI_DATAȂ 

ԍ PCM ‰ ‰ Ĭ2SCH ≢ ╠ᴰ ȂI2SCH

TBE 0 1 Ṝ Ȃ↨ I2SCHҹ 0̆ Ώ

῀SPI_DATAȂ 

ҹԅ῏ I2S̆I2SENβ TBE ҹ1ғTRANS ҹ0ӊ Ȃ 

I2SҺ  

RBNE └ ↓Ȃ ╠ ̆RBNE ‖ ̆

SPI_CTL1 RBNEIEᵝҹ 1̆ ֟ Ҭ Ȃ SPI_I2SCTLI2SENᵝ 1

̆ Ȃ ᾢ̆ ‖ ҹ (RBNEҹ 0)Ȃ ѿҩ ̆

⌠ ׆ ᵝ ⌠ ‖ (RBNEҹ1)Ȃ RBNEҹ1 ̆

SPI_DATAҬ׆ Ȃ ᵬ ̆RBNEҹ0Ȃ Ҋѿ ӊ╠

SPI_DATAҬ ̆ ↕ Ȃ  ̆RXORERR

ᵝᴪ 1̆ SPI_CTL1 ERRIEβҹ 1̆ ᴪ֟ Ҭ Ȃ ’Ҋ̆

ᾢ῏ I2SῬ I2S̆ Ῥ Ȃ 

ԍ PCMӊ ‰ Ĭ2SCH № ╠ᴰ ȂI2SCH

RBNE 0 1 Ȃ 
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ҹԅ῏ I2S̆Ҍ ‰̆ Ҍ ᵬ Ȃ ’ ᵬ

Ҋ Ȃ 

Â ҹ16ᵝ̆ ҹ32ᵝ L̆SB ‰̂ DTLEN = 00 C̆HLEN = 1 ғ̆I2SSTD 

= 0b10̃̔ 

1. ṕ ԋҩRBNE̕ 

2. 17ҩI2S ̂I2S_CK ҉ ̃̕ 

3. I2SENᵝȂ 

Â ҹ16ᵝ̆ ҹ32ᵝ̆ LSB ‰ӊ ῒז ‰̂DTLEN = 00̆

CHLEN = 1̆ғ I2SSTDҌ ԍ0b10̃̔ 

1. ѿҩRBNE̕ 

2. 1ҩI2S ̕ 

3. I2SENᵝȂ 

Â ῒז ’̔ 

1. ṕ ԋҩRBNE̕ 

2. 1ҩI2S ̕ 

3. I2SENᵝȂ 

I2S׆  

׆ Һ ᵌ̆Ҍ ӊ Ҋ̔ 

׆ Ҋ̆׆ Һ ӊ╠ᶏ Ȃ Һ Ḥ ғ

I2S_WSḤ ᴰ ̆ Ȃ Һ ӊ╠Ώ῀

SPI_DATAȂҹԅ Ḡ ᴰ ̆ ╠ ↓ ӊ╠ Ҋѿҩ

Ώ῀SPI_DATĂ ↕ᴪ֟ Ȃ TXURERRᴪ 1̆

SPI_CTL1 ERRIEβҹ 1̆ ᴪ֟ Ҭ Ȃ ’Ҋ̆ ᾢ῏ I2SῬ

I2S Ȃ׆ Ҋ Ĭ2SCH Һ I2S_WSḤ Ȃ 

ҹԅ῏ 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 

ҹԅ῏ I2S̆ ⌠ ѿҩRBNEӊ I2SENᵝȂ 

I2Sῃ  

ҩ I2S ᴰ ̔ ̆ ѿҩ ⱴ I2S ̂I2S_ADD

̃ ץ I2Sῃ ȂI2S_ADDҍI2S ⱳ ѿ ̆p ᵬ ׆ Ȃ

ѿ῍ ңҩI2S_ADD̔ I2S_ADD1I2S_ADD2̆ ץ I2S1I2S2 ῃ

ȂI2S_ADD I2S_CKI2S_WS№≢ҍ I2S ῤ ̆
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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 

21.9.4. DMAⱳ  

DMAⱳ ҍSPI ῃѿ ̆ ѿҌ I2S Ҍ CRCⱳ Ȃ 

21.10. I2SҬ  

21.10.1. ᵝ 

SPI_STATҬ 4ҩ ᵝ̆№≢ TBEȁRBNEȁTRANSI2SCH̆

֓ ᵝ ῃץ I2S Ȃ 

Â ‖ ̂TBẼ 

‖ ҹ ̆TBE ᵝȂ ᴆ ץ ΏSPI_DATA Ҋѿҩ Ώ῀

‖ Ȃ 

Â ‖ ̂RBNẼ 

‖ ̆RBNE ᵝ̆ ⌠ѿҩ ̆ ῀ ‖ Ҭ̆

ᴆ ץ SPI_DATA Ȃ 

Â I2S Ḥ Ҭ ̂TRANS̃ 

TRANS ╠ᴰ ̆ ῤ ᴆ ᵝ ̆

ᴆ ᵬȂ ᵝҌᴪ֟ ᵥҬ Ȃ 

Â I2S ̂I2SCH̃ 

I2SCH ╠ᴰ Ḥ ̆ PCM ‰ ӈȂ Ҋ̆

I2SCH TBE 0 1 ̆ Ҋ Ĭ2SCH RBNE 0 1

Ȃ ᵝҌᴪ֟ ᴋᵥҬ Ȃ 

21.10.2.  

҈ҩ ̔ 
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Â ̂TXURERR̃ 

׆ Ҋ̆ SCKḤ ̆ ‖ ҹ ̆

TXURERR ᴪ ᵝȂ 

Â ̂RXORERR̃ 

‖ ғ ⌠ѿҩ ̆ RXORERR ᵝȂ

̆ ‖ Ҭ ̆ ҡ Ȃ 

Â ̂FERR̃ 

I2S׆ Ҋ̆I2S I2S_WSḤ ̆ I2S_WSḤ ѿҩ ᵝ

̆ ᴪ ᵝFERR ᵝȂ 

21-10. I2SҬ ԅ I2SҬ Ԋᴆ ᶏ ᵝȂ 

21-10. I2SҬ  

Ҭ Ԋᴆ   Ҭ ᶏ ᵝ 

TBE ‖  Ώ SPI_DATA  TBEIE 

RBNE ‖  SPI_DATA  RBNEIE 

TXURERR  SPI_STAT  

ERRIE RXORERR  
SPI_DATA ̆ Ῥ

SPI_STAT  

FERR I2S  SPI_STAT  
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21.11. SPI/I2S 

I2S1_add̔ 0x4000 3400 

SPI1/I2S1̔0x4000 3800 

SPI2/I2S2̔0x4000 3C00 

I2S2_add̔ 0x4000 4000 

SPI0 ̔0x4001 3000 

SPI3 ̔0x4001 3400 

SPI4 ̔0x4001 5000 

SPI5 ̔0x4001 5400 

21.11.1. └ 0̂ SPI_CTL0̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

I2S Ҋ ӈȂ 

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

Ḡ  

 

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

BDEN BDOEN CRCEN CRCNT FF16 RO 

SWNSS 

EN 

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

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

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 BDEN  

0̔2 ᴰ  

1̔1 ᴰ Ȃ Һ MOSI ׆ MISO ӊ ᴰ Ȃ 

14 BDOEN ᴰ ₮ᶏ  

BDEN ᵝ ̆ ᵝ‗ ԅ ᴰ Ȃ 

0̔ ᵬ  

1̔ ᵬ  

13 CRCEN CRC ᶏ  

0̔CRC  

1̔CRC ᶏ  

12 CRCNT Ҋѿ ᴰ CRC  
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0̔Ҋѿ ᴰ ṿҹ  

1̔Ҋѿ ᴰ ṿҹ CRCṿ̂TCR̃ 

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  

0̔NSS ᴆ ̆NSS ‗ԍ NSS  

1̔NSS ᴆ ̆NSS ‗ԍ SWNSSᵝ 

ᵝ SPI TI Ҋ ӈȂ 

8 SWNSS NSS ᴆ Ҋ NSS  

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 SPI0̆SPI3̆SPI4 SPI5 ̆PCLK=PCLK2̆ ᶏ SPI1 SPI2 ̆

PCLK=PCLK1Ȃ 

2 MSTMOD Һ׆ ᶏ  

׆0̔  

1̔Һ  

1 CKPL  

0̔SPIҹ ̆CLK ᵞ 
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1̔SPIҹ ̆CLK  

0 CKPH ᵝ  

0̔ ѿҩ ѿҩ  

1̔ ԋҩ ѿҩ  

21.11.2. └ 1̂ SPI_CTL1̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

15 14 13 1002 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 ᵝṿȂ 

7 TBEIE ‖ Ҭ ᶏ  

0̔TBEҬ  

1̔TBEҬ ᶏ Ȃ TBE ᵝ ̆֟ Ҭ Ȃ 

6 RBNEIE ‖ Ҭ ᶏ  

0̔RBNEҬ . 

1̔RBNEҬ ᶏ Ȃ RBNE ᵝ ̆֟ Ҭ Ȃ 

5 ERRIE Ҭ ᶏ  

0̔ Ҭ  

1̔ Ҭ ᶏ Ȃ CRCERRᵝ̆CONFERRᵝ̆RXORERRᵝ

TXURERRᵝ 1 ̆֟ Ҭ Ȃ 

4 TMOD SPI TI ᶏ  

0̔SPI TI  

1̔SPI TI ᶏ  

3 Ḡ  Ḡ ᵝṿȂ 

2 NSSDRV NSS ₮ᶏ  

0̔NSS ₮  

1̔NSS ₮ᶏ Ȃ 

SPIᶏ ̆ NSS ҹ ₮ ̆NSS Һ ᵞȂ

NSS ҹ ῀ ̆NSS Һ ̆ ᵝ Ȃ 

1 DMATEN ‖ DMAᶏ  
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0̔ ‖ DMA  

1̔ ‖ DMAᶏ Ȃ SPI_STATҬ TBE ᵝ ̆ ᴪ DMA

҉֟ ѿҩ DMA Ȃ 

0 DMAREN ‖ DMAᶏ  

0̔ ‖ DMA  

1̔ ‖ DMAᶏ Ȃ SPI_STATҬ RBNE ᵝ ̆ ᴪ DMA

҉֟ ѿҩ DMA Ȃ 

21.11.3. ̂SPI_STAT̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0002 

ץ ̂8ᵝ̃ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  FERR TRANS RXORERR CONFERR CRCERR TXURERR I2SCH TBE RBNE 

 rc_w0 r r r rc_w0 r r r r 

 

ᵝ/ᵝ    

31:9 Ḡ  Ḡ ᵝṿȂ 

8 FERR  

SPI TI ̔ 

0̔ TI  

1̔TI  

I2S ̔ 

0̔ I2S  

1̔I2S  

ᵝ ᴆ ᵝ̆ ץ Ώ 0 Ȃ 

7 TRANS Ḥ Ҭ  

0̔SPI I2S  

1̔SPI I2S ╠  

ᵝ ᴆ ᵝ Ȃ 

6 RXORERR  

0̔  

1̔  

ᵝ ᴆ ᵝ̆ ᴆ ↓ Ȃ ᴆ ↓ҹ̔ᾢ SPI_DATA ̆

SPI_STAT Ȃ 

5 CONFERR SPI  

0̔  
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1̔ ̂Һ Ҋ̆ ᴆ NSS NSS ᵞ̆ ᴆ

NSS SWNSSᵝҹ 0̆ ᴪ֟ CONFERR ̃ 

ᵝ ᴆ ᵝ̆ ᴆ ↓ Ȃ ᴆ ↓ҹ̔ᾢ Ώ SPI_STAT ̆

Ώ SPI_CTL0 Ȃ 

I2S ҊҌᶏ ᵝȂ 

4 CRCERR SPI CRC  

0̔SPI_RCRCṿ ԍ ⌠ CRCṿ 

1̔SPI_RCRCṿҌ ԍ ⌠ CRCṿ 

ᵝ ᴆ ᵝ̆ ץ Ώ 0 Ȃ 

I2S ҊҌᶏ ᵝȂ 

3 TXURERR  

0̔  

1̔   

ᵝ ᴆ ᵝ̆ SPI_STAT Ȃ 

SPI ҊҌᶏ ᵝȂ 

2 I2SCH I2S  

0̔Ҋѿҩ ↨↨ ⌠ ԍ  

1̔Ҋѿҩ ↨↨ ⌠ ԍ  

ᵝ ᴆ ᵝ Ȃ 

SPI Ҋ ᵝ ̆I2S PCM Ҋ ᵝ ӈȂ 

1 TBE ‖  

0̔ ‖  

1̔ ‖  

0 RBNE ‖  

0̔ ‖  

1̔ ‖  

21.11.4. ̂SPI_DATÃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

SPI_DATA[15:0] 

rw 

 

ᵝ/ᵝ    
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31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 SPI_DATA[15:0] ᴰ ṿ 

ᴆ ңҩ ‖ ̔ ‖ ‖ Ȃ SPI_DATAΏ ᴪ

῀ ‖ ׆̆ SPI_DATA ̆ ׆ ‖ Ȃ 

ҹ 8ᵝ ̆SPI_DATA[15:8] └ҹ 0̆SPI_DATA[7:0]

̆ ‖ 8ᵝȂ ҹ 16ᵝ̆SPI_DATA[15:0]

ԍ ̆ ‖ Ӟ 16ᵝȂ 

21.11.5. CRC ̂SPI_CRCPOLỸ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0007 

ץ ̂8ᵝ̃ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

CPR [15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CRCPOLY[15:0] CRC ṿ 

ṿ ԅ CRC ̆ ԍ CRC ̆ ṿҹ 0007hȂ 

21.11.6. CRC ̂SPI_RCRC̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

RCRC[15:0] 

r 

 

 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 
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15:0 RCRC[15:0] CRC ṿ 

SPI_CTL0Ҭ CRCEN ᵝ ̆ ᴆ CRCṿ̆ Ḡ ⌠ RCR

ҬȂ 8ᵝ ̆CRC ԍ CRC8 ‰ ̆Ḡ ⌠

RCRC[7:0]Ȃ 16ᵝ ̆CRC ԍ CRC16 ‰ ̆Ḡ

⌠ RCRC[15:0]Ȃ 

ᴆ ⌠ ҩ ᵝ ᴪ CRCṿ̆ TRANS ᵝ ̆

ѿҩҬ ṿȂ 

SPI_CTL0 Ҭ CRCENᵝ SPIENᵝ ̆ ᵝȂ 

21.11.7. CRC ̂SPI_TCRC̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

TCRC[15:0] 

r 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 TCRC[15:0] CRC ṿ 

SPI_CTL0Ҭ CRCEN ᵝ ̆ ᴆ CRCṿ̆ Ḡ ⌠ TCR

ҬȂ 8ᵝ ̆CRC ԍ CRC8 ‰ ̆Ḡ ⌠

TCRC[7:0]Ȃ 16ᵝ ̆CRC ԍ CRC16 ‰ ̆Ḡ

⌠ TCRC[15:0]Ȃ 

ᴆ ₮ ҩ ᵝ ᴪ CRCṿ̆ TRANS ᵝ ̆

ѿҩҬ ṿȂҌ ̂SPI_CTL0Ҭ LFᵝ‗ ̃ ᴪ ⌠Ҍ

CRCṿȂ 

SPI_CTL0 Ҭ CRCENᵝ SPIENᵝ ̆ ᵝȂ 

21.11.8. I2S└ ̂SPI_I2SCTL̃ 

Ẓ ̔0x1C 

ᵝṿ̔0x0000 0000 

ץ ̂8ᵝ̃ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
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Ḡ  I2SSEL I2SEN I2SOPMOD[1:0] 

PCMS 

MOD 

Ḡ  I2SSTD[1:0] CKPL DTLEN[1:0] CHLEN 

  rw rw rw rw   rw rw rw rw 

 

ᵝ/ᵝ    

31:12 Ḡ  Ḡ ᵝṿȂ 

11 I2SSEL I2S  

0̔SPI  

1̔I2S  

SPI I2S ῏ ᵝȂ  

10 I2SEN I2Sᶏ  

0̔I2S  

1̔I2Sᶏ  

SPI Ҍᶏ ᵝȂ 

9:8 I2SOPMOD[1:0] I2S  

׆00̔  

׆01̔  

10̔Һ  

11̔Һ  

I2S ῏ ᵝȂSPI Ҍᶏ ᵝȂ 

7 PCMSMOD PCM  

0̔  

1̔  

PCM ‰Ҋ̆ ᵝ ӈȂ 

I2S ῏ ᵝȂSPI Ҍᶏ ᵝȂ 

6 Ḡ  Ḡ 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 
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11̔Ḡ  

I2S ῏ ᵝȂSPI Ҍᶏ ᵝȂ 

0 CHLEN  

0̔16ᵝ 

1̔32ᵝ 

ԍ ԍ Ȃ 

I2S ῏ ᵝȂSPI Ҍᶏ ᵝȂ 

21.11.9. I2S № ̂SPI_I2SPSC̃ 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0002 

ץ ̂8ᵝ̃ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

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

Ḡ  

 

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

Ḡ  MCKOEN OF DIV[7:0] 

 rw rw rw 

 

ᵝ/ᵝ    

31:10 Ḡ  Ḡ ᵝṿȂ 

9 MCKOEN I2S_MCK ₮ᶏ  

0̔I2S_MCK ₮  

1̔I2S_MCK ₮ᶏ  

I2S ῏ ᵝȂ 

SPI Ҍᶏ ᵝȂ 

8 OF №  

0̔ № ҹ DIV * 2 

1̔ № ҹ DIV * 2 + 1 

I2S ῏ ᵝȂSPI ҊҌᶏ ᵝȂ 

7:0 DIV[7:0] № №  

№ DIV * 2 + OFȂ 

DIVҌ ҹ 0. 

I2S ῏ ᵝȂSPI ҊҌᶏ ᵝȂ 

21.11.10. SPI5 SPI└ ̂SPI_QCTL̃ 

Ẓ ̔0x80 

ᵝṿ̔0x0000 0000 

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

Ḡ  

 

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

Ḡ  QRD QMOD 

 
rw rw 

 

ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿȂ 

1 QRD SPI  

0̔SPI Ώ ᵬ 

1̔SPI ᵬ 

ᵝֽ SPI Ḥ ̂TRANSᵝ ̃Ȃ 

ᵝֽ ԍ SPI5Ȃ 

0 QMOD SPI ᶏ  

0̔SPI ᵬ  

1̔SPI ᵬ  

ᵝֽ SPI Ḥ ̂TRANSᵝ ̃Ȃ 

ᵝֽ ԍ SPI5Ȃ 

  



                                      GD32A490Ύ 

574 
 

22. Ἕ ̂DCĨ 

 ׃ .22.1

Ἕ ѿҩ ̆ ׆ץ Ἕ ἝḤ Ȃ Ҍ

Ἕ̆ᶛ YUV/RGB̆ JPEG ἝȂ 

22.2. Һ  

Â Ἕ  

Â 8ᵝȁ10ᵝȁ12ᵝ 14ᵝ  

Â DMA ᴰ  

Â Ἕ ◄ 

Â Ҍ Ἕ ̆ YCbCr422/RGB565 

Â JPEG  

Â ῤ ᴆ  

22.3.  

Ἕ Ҋץ Ḥ̔ ᾝȁἝ FIFOȁFIFO └ ȁ ȁῤ

ȁDMA └ Ȃ 

22-1. DCI  

HS / VS

└

Ἕ  FIFO

FIFO 

└

ῤ

Ḥ

PIX_DATA [13:0]

AHB 

DMA 
DMA 

DCI_PIXCLK

DCI_D[13:0]

DCI_HSYNC

DCI_VSYNC

 

Ḥ ᾝ ῀Ḥ ̆֟ Ḥ Ḥ ̆ҹῒז ῤ Ȃҹ ḠḤ

ᾝ ᵬ ̆HCLK ԍἝ 2.5ṐȂ 

ῤ ԍῤ ȂDCIᶏ ῤ ̆ Ḥ ῤ ԍἝ

̆ ᴆ Ḥ ̂DCI_HSYNC DCI_VSYNC̃ȂDCI ῤ

Ἕ׆ Ḥ ̆ ֓Ḥ Ḥ Ȃ 
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ΐ ◄ ⱳ Ȃ DCI ῤ Ḥ

Ἕ ᵝ ̆ DCI_CWSPOS DCI_CWSZ ‗ Ἕ

Ȃ 

DCI ѿҩ4 ̂32ᵝ̃FIFO ⌠ Ȃ DMA ᶏ ̆ ⌠ѿҩ 32

ᵝ Ṝ̆DMA ᵝѿҩDMA Ȃ └ ᶫDCI ᴆӊ Ȃ 

22.4. Ḥ  

22-1. DCI  

  Ḥ  ᵝ   

I DCI_PIXCLK DCI_PixClk 1 DCIἝ  

I DCI_D DCI_PixData 14 DCIἝ  

I DCI_HSYNC DCI_HSYNC 1 DCI  

I DCI_VSYNC DCI_VSYNC 1 DCI  

22.5. ⱳ  

22.5.1. DCIᴆ  

DCIᴆ ̂DCI_CTL ESMҹ0̃̆DCI_HSYNCDCI_VSYNC№≢

ѿ ѿ ȂDCIDCI_PIXCLK҉ Ҋ ̂ DCI_CTL

CKSβ ̃̆ ̆DCI_D[13:0]׆ Ἕ Ȃ 

22-2. ᴆ  

Line 0 Line 1 Line 2 Line N-1

DCI_PIXCLK

DCI_VSYNC

DCI_HSYNC

DCI_D[13:0]

Frame

Line

 

22-2. ᴆ Ẋ DCI_HSYNC DCI_VSYNC ҹ ̆ ץ

DCI_D ֽ DCI_HSYNCDCI_VSYNCҹᵞ Ȃ 

JPEG  

DCI ᴆ ̆ JPEG /Ἕ Ȃ JPEG ̂DCI_CTLJM

1̃̆DCI_VSYNC ѿ ̆DCI_HSYNCᵬ Ḥ Ȃ 
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22-3. ᴆ ӊJPEG  

JPEG Data JPEG Data

DCI_PIXCLK

DCI_VSYNC

DCI_HSYNC

DCI_D[13:0]

JPEG Frame

JPEG Data

 

22.5.2. ῤ  

DCI ῤ Ȃ ѿ ֽ ⌠DCI DCI_D DCI_PIXCLKḤ ̆ Ḥ ῤ

Ἕ ҬȂ ᵝDCI_CTL ESMᵝ̆ ғ JMᵝ ᶏ̆ ῤ Ȃ 

ῤ ̆ Ḥ ҹ ῀Ἕ ҬȂ 4 ̔

̂LS̃̆ ̂LẼ̆ ̂FS̃ ̂FẼȂ └ҹ8̆ ғ

ҩ 4 ↓ ̔FF-00-00-MN̆MN DCI_SC ӈȂ ῤ ̆

0xFF 0x00Ҍ ₮ Ἕ Ҭץ ᾧ Ȃ 

ᶏ ῤ ӊ ̆DCI ̆ / Ḥ Ȃᶛ ̆ DCI

⌠ѿҩ ץ ѿҩ ̆ Ȃ 

⌠ѿҩ ̆ DCI_SCUMSK̆ ֽ FF_00_00_MN ↓MN

₃ᵝȂDCIֽ DCI_SCUMSK ᵝȂᶛ ̔DCI_SC LSᵝҹA5̆

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

ҹLS Ȃ 

22.5.3.  

DCI ң ̔ Ȃ DCI_CTL SNAPᵝ Ȃ 

ӊ ̆ᶏ DCI ᵝDCI_CTL CAPᵝ̆DCI Ḥ Ȃѿ

⌠ Ḥ ̆DCI Ȃ ̂SNAP=1̃, ѿ ӊ ̆DCI ꜚ

Ả CAPᵝ̆ D̆CI ‰ Ҋѿ Ȃ D̆CI

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

ѿ Ȃ 

̆ DCI Ṝ̆ ᴆ ץ ᴋ CAPᵝ̆ᵖDCI Ҍ

Ả Ȃ ╠ ӊ Ả Ȃ ᴆ CAPᵝ̆ץ DCIẢ Ȃ 

22.5.4. ⱳ  

DCI ⱳ ̆ ⱳ ׆ ⌠ ◄ Ἕ ѿ №Ȃ ⱳ DCI_CTL

WDENβ̆ JPEG ᶏ ⱳ Ȃ 

̆DCIҌ Ἕ ᵝ ̆ ғ ᵝ ҍ◄
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̂DCI_CWSPOSDCI_CWSZ̃ ṿ ̆ ҡ ◄ Ἕ ֽ̆ ᵝԍ

ῤ ῀ FIFOȂ 

ѿ ̆p DCI_CWSZӈ ⌠ ̆ ’ҊӞ

ғDCIẢ Ȃ 

22.5.5. Ἕ ȁ ᾟ DMA  

DCI YCbCr422/RGB565Ἕ ̆p DCI ֓Ἕ ̆ Ἕ

ᾟ ῃ ̆ ῒ ῀Ἕ FIFOȂDCIҌ ᴋᵥἝ ̆Ҍ῏ Ἕ

Ȃ 

DCIᶏ 32ᵝ ‖ DCI Ἕ FIFOӊ ᴰ Ȃ ѿ ң ᾟ

̔ ᾟ ᾟ̆ΐᵣᶏ ѿ ‗ԍDCI Ȃ DCI_CTL

DCIF[1:0] ̆ JPEG ῤ ̆ ҹ8Ȃ 

⌠ѿҩ 32ᵝ Ṝ̆DMA DMA Ȃ 

ᾟ  

DCI 8β ᶏ̆ ᾟ Ȃ ᾟ Ҋ̆ ҩ ᾟ⌠32ᵝ ‖

̆ Non-JPEG ̆ ‖ ⌠ ̆DCI 32ᵝ ‖

῀Ἕ FIFOȂ JPEG ̆ ‖ ⌠ ̆DCI 32ᵝ

‖ ῀Ἕ FIFOȂ 

22-2. ᾟ Ҋ Ữ  

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

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

ᾟ  

DCI ҹ10/12/14ᵝ̆ᶏ ᾟ Ȃ Ҋ̆ ᵝ 0̆ Ἕ

ҹ16βȂ 32βץ ‖ ץ ңҩἝ Ȃ ‖ Ṝ̆

DC ῀Ἕ FIFOȂ 

22-3. ᾟ Ҋ Ữ  

2ôb00 D1[13:0] 2ôb00 D0[13:0] 

2ôb00 D3[13:0] 2ôb00 D2[13:0] 

2ôb00 D5[13:0] 2ôb00 D4[13:0] 

2ôb00 D7[13:0] 2ôb00 D6[13:0] 

22.6. ȁ Ҭ  

DCI ₃ҩ ᵝ̆Ҭ ץ ֓ ∞ Ȃ ᶏ DCI_INTEN ᶏ

ᵝ̆ ֓ DCIῃ Ҭ Ȃ ֓ ץ Ώ1⌠DCI_INTC Ȃ 
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22-4. /  

  

ELF  

EFF  

OVRF FIFO₮  

VSF  

ESEF ῤ  
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22.7. DCI  

DCI ̔0x5005 0000 

22.7.1. └ ̂DCI_CTL̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

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

 rw  rw rw rw rw rw rw rw rw rw rw 

 

ᵝ/β    

31:15 Ḡ  Ḡ ᵝṿ 

14 DCIEN DCIᶏ  

0̔ DCI  

1̔ DCIᶏ  

13:12 Ḡ  Ḡ ᵝṿ 

11:10 DCIF[1:0] DCI   

00̔ ҩἝ 8β  

01̔ ҩἝ 10β  

10̔ ҩἝ 12β  

11̔ ҩἝ 14β  

9:8 FR[1:0]  

̆FR ӈ  

00̔  

01̔ ѿ ѿ  

10̔ ҈ ѿ  

11̔Ḡ  

7 VPS  

0̔ ᵞ  

1̔  

6 HPS  

0̔ ᵞ  

1̔  
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5 CKS  

0̔ Ҋ  

1̔ ҉  

4 ESM ῤ  

0̔ ῤ  

1̔ ᶏ ῤ  

3 JM JPEG  

0̔ JPEG  

1̔ ᶏ JPEG  

2 WDEN ᶏ  

0̔ ⱳ  

1̔ ᶏ ⱳ  

1 SNAP  

0̔  

1̔  

0 CAP ᶏ  

0̔  

1̔ ᶏ  

22.7.2. 0̂ DCI_STAT0̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0003 

̂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  FV VS HS 

 r r r 

 

ᵝ/β    

31:3 Ḡ  Ḡ ᵝṿ 

2 FV FIFO  

0̔ FIFO Ἕ  

1̔ FIFOҬἝ  

1 VS VS  

0̔ Ҍ  

1̔ ԍ  
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0 HS HS  

0̔ Ҍ  

1̔ ԍ  

22.7.3. 1̂ DCI_STAT1̃ 

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  ELF VSF ESEF OVRF EFF 

 r r r r r 

 

ᵝ/β    

31:5 Ḡ  Ḡ ᵝṿ 

4 ELF  

0̔  

1̔ DCI ⌠ѿ  

3 VSF  

0̔  

1̔ ⌠  

2 ESEF ῤ  

0̔ ῤ  

1̔ ⌠ῤ  

1 OVRF FIFO₮  

0̔ FIFO₮ 

1̔ FIFO₮ 

0 EFF  

0̔  

1̔ DCI  

22.7.4. Ҭ ᶏ ̂DCI_INTEÑ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

̂32β̃  

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

 

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

Ḡ  ELIE VSIE  ESEIE OVRIE EFIE 

 rw rw rw rw rw 

 

ᵝ/β    

31:5 Ḡ  Ḡ ᵝṿ 

4 ELIE Ҭ ᶏ  

0̔ Ҍ֟ Ҭ  

1̔ ֟ Ҭ  

3 VSIE  Ҭ ᶏ  

0̔ Ҍ֟ Ҭ  

1̔ ֟ Ҭ  

2 ESEIE ῤ Ҭ ᶏ  

0̔ ῤ Ҍ֟ Ҭ  

1̔ ῤ ֟ Ҭ  

1 OVRIE FIFO₮Ҭ ᶏ  

0̔ FIFO₮Ҍ֟ Ҭ  

1̔ FIFO₮֟ Ҭ  

0 EFIE Ҭ ᶏ  

0̔ Ҍ֟ Ҭ  

1̔ ֟ Ҭ  

22.7.5. Ҭ ̂DCI_INTF̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

̂32β̃  

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

Ḡ  

 

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

Ḡ  ELIF VSIF  ESEIF OVRIF EFIF  

 r r r r r 

 

ᵝ/β    

31:5 Ḡ  Ḡ ᵝṿ 

4 ELIF Ҭ  
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3 VSMF Ҭ  

2 ESEMF ῤ Ҭ  

1 OVRMF FIFO₮Ҭ  

0 EFMF Ҭ  

22.7.6. Ҭ ̂DCI_INTC̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

̂32β̃  

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

Ḡ  

 

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

Ḡ  ELFC VSFC ESEFC OVRFC EFFC 

 w w w w w 

 

ᵝ/β    

31:5 Ḡ  Ḡ ᵝṿ 

4 ELFC Ҭ  

Ώ1 Ҭ  

3 VSFC  

Ώ1  

2 ESEFC ῤ  

Ώ1 ῤ  

1 OVRFC FIFO₮  

Ώ1 FIFO₮  

0 EFFC Ҭ  

Ώ1 Ҭ  

22.7.7. ̂DCI_SC̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

̂32β̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

FE[7:0] LE[7:0] 

rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
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LS[7:0] FS[7:0] 

rw rw 

 

ᵝ/β    

31:24 FE[7:0] ῤ  

23:16 LE[7:0] ῤ  

15:8 LS[7:0] ῤ  

7:0 FS[7:0] ῤ  

22.7.8. ̂DCI_SCUMSK̃ 

Ẓ ̔0x1C 

ᵝṿ̔0x0000 0000 

̂32β̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

FEM[7:0] LEM[7:0] 

rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

LSM[7:0] FSM[7:0] 

rw rw 

 

ᵝ/β    

31:24 FEM[7:0] ῤ Ҋ  

23:16 LEM[7:0] ῤ Ҋ  

15:8 LSM[7:0] ῤ Ҋ  

7:0 FSM[7:0] ῤ Ҋ  

22.7.9. ◄ ᵝ ̂DCI_CWSPOS̃ 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  WVSP[12:0] 

 rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  WHSP[13:0] 

 rw 
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ᵝ/β    

31:29 Ḡ  Ḡ ᵝṿ 

28:16 WVSP[12:0] ᵝ  

ṿҹ0 ѿ ץ̆  

15:14 Ḡ  Ḡ ᵝṿ 

13:0 WHSP[13:0] ᵝ  

ṿҹ0 ѿҩἝ ץ̆  

22.7.10. ◄ ̂DCI_CWSZ̃ 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  WVSZ[13:0] 

 rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  WHSZ[13:0] 

 rw 

 

ᵝ/β    

31:30 Ḡ  Ḡ ᵝṿ 

29:16 WVSZ[13:0]  

WVSZ=X X+1 

15:14 Ḡ  Ḡ ᵝṿ 

13:0 WHSZ[13:0]  

WHSZ=X ѿ X+1ҩἝ  

22.7.11. ̂DCI_DATÃ 

Ẓ ̔0x28 

ᵝṿ̔0x0000 0000 

̂32β̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

DT3[[7:0] DT2[7:0] 

r r 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

DT1[7:0] DT0[7:0] 

r r 
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ᵝ/β    

31:24 DT3[7:0] Ἕ 3 

23:16 DT2[7:0] Ἕ 2 

15:8 DT1[7:0] Ἕ 1 

7:0 DT0[7:0] Ἕ 0 
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23. TFT-LCD ̂TLĨ 

 ׃ .23.1

TLI(TFT-LCD ) LCD ̆ ғҹ LCD ᶫἝ ̆ ץ

Ḥ Ȃ Ҍ ῃ Ȃѿҩῤ DMAҌ ׆ Ữ

⌠TLI ₮⌠ LCD ȂTLI ңҩ ̆ ⱳ Ȃ 

23.2. Һ  

Â Ἕ 24ᵝ ₮̕ 

Â 2048*2048 № ̕ 

Â ῃ ̕ 

Â ῤ DMA Ἕ ̕ 

Â ⱳ ңҩ ̕ 

Â Ἕ ̔ARGB8888̆RGB888̆RGB565 ̕ 

Â CLUT( ) ̕ 

Â Ἕ ᵞᵝ ꜚ ᵬȂ 

23.3.  

23-1. TLI ԅTLI Ȃ TLI 3ҩ Ȃ ᵬ APB

̆ APB ȂἝ DMA ᵬ AHB ׆̆ Ữ Ἕ

ᶏ AHB Ȃ▼Ҋ ᵬ TLI ȂTLI PLLSAI-R № ⌠ȂPLLSAI

№ RCU Ȃ 

23-1. TLI  

Ἕ  DMA

Ҭ

APB

Ἕ ᾝ 0

Ἕ ᾝ1

 & 

ꜚ

LCD  

└

RED[7:0]

GREEN[7:0]

BLUE[7:0]

HS

VS

DE

PIXCLK
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23.4. Ḥ  

TLI ᶫѿҩ24ᵝRGB ̆ 23-1. TLIᶫ Ȃ 

23-1. TLIʟ  

   ᵝ   

O HS 1  

O VS 1  

O DE 1 ᶏ  

O PIXCLK 1 Ἕ  

O RED[7:0] 8 Ἕ  

O GREEN[7:0] 8 Ἕ  

O BLUE[7:0] 8 Ἕ  

23.5. ⱳ  

23.5.1. LCD  

LCD ѿҩ ̆ Ἕ Ἕ̆ ץ Ḥ Ȃ 23-2. 

ԅѿ HS VSḤ Ȃ TLI_SPSZ̆TLI_BPSZ̆TLI_ASZ

TLI_TSZ Ҭ Ȃ ֓ ṿ Ẋ ѿҩ ᵝ (0, 0)Ȃ 



                                      GD32A490Ύ 

589 
 

23-2.  

0

PIXCLK

HS

HASZ

1 2 N-1

HPSZ

HBPSZ

3 4 5 6 7 8

HTSZ

RED[7:0],

GREEN[7:0],

BLUE[7:0]

VTSZ

VASZ

VBPSZ

VPSZ

VS

HS

DE

  

23.5.2. Ἕ DMAⱳ  

Ἕ̆ DMAҌ ׆ Ữ Ἕ ⌠ῤ PPU(Ἕ ᾝ)Ἕ

‖ Ȃ 

ᶏ ӊ Ἕ̆ DMA ׆ Ἕ ̆ Ἕ ‖ ̆ ֓ Ἕ

‖ ȂTLI AHB BURST16 Ἕ Ȃ 

TLI ңҩ ̆ Ҭ Ҍ ‖ ȂἝ DMAֽ ѿҩAHB

̆ ץ ᶏ ̆ Ἕ Ṝ̆ ֜ ң Ȃ 

TLI_LxFBADDR FBADDᵝ ӈԅ ‖ Ȃ 

TLI_LxFLLEN FLL ӈԅѿ ץ̆ ҹ ᵝȂ ѿ N F̆LL=N+3Ȃ 

Ữ ң̆ ӊ ѿ֓ Ữ ̆ ѿ Ḥ TLI_LxFLLEN

STDOFFᵝ ӈȂ ѿҩἝ M̆ ӇҊѿ ѿҩἝ

M+STDOFFȂ ң ӊ Ữ ̆↕STDOFF=FLL-3Ȃ 

TLI_LxFTLN FTLNᵝ ӈԅѿ Ȃ 
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23.5.3. Ἕ  

Ἕ DMAץ ҹ ᵝ̆ Ἕ ῀PPŬ PPU Ἕ ῤ

ARGB8888 Ȃ 23-2. ῇ Ἕ ̆TLI 8 Ἕ ȂTLI_LxPPF

PPF[2:0]ᵝ ӈԅἝ Ȃ 

ARGB8888 (Alpha, Red, Green Blue) 8ᵝ Ȃᵖ ARGB1555  

ARGB4444 ֓ ԍ8ᵝ Ȃ PPU ᵝ ᾟ⌠ᵞᵝ ̆ ῒ

ARGB8888Ȃ RGB888 RGB565 ̆PPUẊ Alpha=255̆ ғ ᵝ

ԍ8̆Ӟ ᵝ ᾟ⌠ᵞᵝȂ 

AL88, AL44 L8 LUT( ) Ȃ ֓ ̆ L Ȃ TLI

ңҩῤ ̔ ѿҩȂῤ 256x24bits (256ҩ ̆

Ữ24ᵝRGBṿ)Ȃ LUT Ἕ ̆PPU׆ ₮ѿҩ ̆ ҩ

ṿᵬҹRGBṿȂ ԍ 8ᵝ ̆ L ᵝ ԍ8ᵝ̆PPUӞ

ᵝ ᾟ⌠ᵞᵝȂ ᵝ Ҍᴪ ∆ ̆ ѿҩ

ӊ╠̆ TLI_LxLUT ̆Ώ῀ ṿ∆ Ȃ 

ȂTLI_LxCKEY ӈԅѿҩRGBṿȂ ᶏ P̆PU

ᴪ ѿҩἝ RGBṿҍTLI_LxCKEYҬ ṿ ̆ ṿ ̆ ᴪ Ἕ

ARGBṿҹ0Ȃ 

23-2. ῇ Ἕ  

PPF[2:0] Ἕ  

000 ARGB8888 

001 RGB888 

010 RGB565 

011 ARGB1555 

100 ARGB4444 

111 AL88 

101 L8 

110 AL44 

23.5.4. ⱳ  

TLI ⱳ ץ ң ⱳ ȂTLI ᾢ ᵬ̆ ң

ѿ Ȃ 

ⱳ ӈԅѿҩ ̆ ӈ TLI_LxHPOS

TLI_LxVPOSȂ ӈԅѿ ῤ Ȃ ῤ Ἕ Ḡ ṿ̆ᵖ

Ἕ ṿ TLI_LxDC ӈ Ἕ ṿ  Ȃף

ᾝ ᾢ 0 BG ⌠ѿҩҳ ̆ 1 ҳ ̆ ⌠ ȂBG

ARGBṿ TLI_BGC ӈȂ ̆ ⱳ ᶏ Ȃ 
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23-3.  

BG 

0

ҳ

1

+

 

Ὲ  

Ὲ : 

BC=BF1*C+BF2* CS                         (23-1) 

 ̧ BC  

 ̧ BF1 1 

 ̧ C ╠  

 ̧ BF2 2 

 ̧ CSҊѿ  

╠Ἕ ң ṿ̆ Ȃѿ ѿ Ἕ Alphaӗץ ѿ

Alphă ѿ ѿ AlphaȂ 

23.5.5. Layer  

҉ ̆ ‖ ̆Ἕ ̆ ̆ ғ ҩ

Ȃ ҍ ῍֣ Ȃ ῏

Ώ ᵬ̆ ̆ᵖ ⌠ѿҩ ᵬ╠

ṿ Ҍᴪ ̆ ṿ TLIⱳ Ȃ 

ң ѿҩ ᵬ̔ Ȃ ԍ ̆

TLI_RL RQRᵝӊ T̆LI ⱴ ṿ⌠ Ȃ ԍ

̆ TLI_RL FBRᵝӊ ̆TLI ̆ ⱴ

ṿ⌠ Ȃ ң Ҋ̆ ⱳ ӊ ̆ ᴆ ꜚ RQR FBRᵝȂ 

23.5.6. ꜚ 

ꜚ ҹ ѿҩἝ ⱴѿҩ2ᵝ ᴺ ṿ 18ᵝ 24ᵝ Ṝ̆ ⱳ

ᶏ Ἕ Ȃ ץ TLI_CTL DFENᵝ ѿⱳ Ȃ 

23.6. Ҭ  

TLIҬ Ҋץ ᵝȂҬ ׆ץ ֓ ∞ ̆ ץ ѿҩῃ Ҭ ̆

Ҭ Ȃ 
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23-3.  

ᵝ  

LMF  

LCRF  

23-4.  

ᵝ  

TEF ᴰ  

FEF FIFO  
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23.7. TLI  

TLI ̔0x4001 6800 

23.7.1. ‖ ̂TLI_SPSZ̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

(32β) Ȃ 

31    30    29    28    27    26    25    24    23    22    21    20    19    18    17    16   

Ḡ  HPSZ[11:0] 

    rw  

 15    14    13    12    11    10    9    8    7    6    5    4    3    2    1    0   

Ḡ  VPSZ[11:0] 

                rw    

 

ᵝ/ᵝ     

31:28 Ḡ  Ḡ ᵝṿȂ 

27:16 HPSZ[11:0] ‖  

HPSZṿ ‖Ἕ ҩ ⁞ 1Ȃ 

15:12 Ḡ  Ḡ ᵝṿȂ 

11:0 VPSZ[11:0] ‖  

VPSZṿ ‖Ἕ ҩ ⁞ 1Ȃ 

23.7.2. ̂TLI_BPSZ̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

(32β) Ȃ 

31    30    29    28    27    26    25    24    23    22    21    20    19    18    17    16   

Ḡ  HBPSZ[11:0] 

    rw   

 15    14    13    12    11    10    9    8    7    6    5    4    3    2    1    0   

Ḡ  VBPSZ[11:0] 

         rw   

 

ᵝ/ᵝ     

31:28 Ḡ  Ḡ ᵝṿȂ 

27:16 HBPSZ[11:0] ⱴ ‖  
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HBPSZṿ Ἕ ҩ ⱴ ‖Ἕ ҩ ⁞ 1Ȃ 

15:12 Ḡ  Ḡ ᵝṿȂ 

11:0 VBPSZ[11:0] ⱴ ‖  

VBPSZṿ Ἕ ҩ ⱴ ‖Ἕ ҩ ⁞ 1Ȃ 

23.7.3. ̂TLI_ASZ̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

(32β) Ȃ 

31    30    29    28    27    26    25    24    23    22    21    20    19    18    17    16   

Ḡ  HASZ[11:0] 

    rw   

 15    14    13    12    11    10    9    8    7    6    5    4    3    2    1    0   

Ḡ  VASZ[11:0] 

    rw   

 

ᵝ/ᵝ     

31:28 Ḡ  Ḡ ᵝṿȂ 

27:16 HASZ[11:0] ⱴ Ἕ Ἕ  

HASZṿ ⱴ Ἕ Ἕ ҩ ⁞ 1Ȃ 

15:12 Ḡ  Ḡ ᵝṿȂ 

11:0 VASZ[11:0] ⱴ Ἕ Ἕ  

VASZṿ ⱴ Ἕ Ἕ ҩ ⁞ 1Ȃ 

23.7.4. ̂TLI_TSZ̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

(32β) Ȃ 

31    30    29    28    27    26    25    24    23    22    21    20    19    18    17    16   

Ḡ  HTSZ[11:0] 

    rw   

 15    14    13    12    11    10    9    8    7    6    5    4    3    2    1    0   

Ḡ  VTSZ[11:0] 

    rw   

 

ᵝ/ᵝ     
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31:28 Ḡ  Ḡ ᵝṿȂ 

27:16 HTSZ[11:0] ̆ , , ‖ ╠  

HTSZṿ Ἕ ҩ ⱴ Ἕ ̆╠ Ἕ ‖Ἕ

⁞ 1Ȃ 

15:12 Ḡ  Ḡ ᵝṿȂ 

11:0 VTSZ[11:0] ̆ , , ‖ ╠  

VTSZṿ Ἕ ҩ ⱴ Ἕ ̆╠ Ἕ ‖Ἕ

⁞ 1. 

23.7.5. └ ̂TLI_CTL̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 2220 

(32β) Ȃ 

31    30    29    28    27    26    25    24    23    22    21    20    19    18    17    16   

HPPS VPPS DEPS CLKPS Ḡ  DFEN 

rw rw rw rw    rw   

 15    14    13    12    11    10    9    8    7    6    5    4    3    2    1    0   

Ḡ  RDB[2:0] Ḡ  GDB[2:0] Ḡ  BDB[2:0] Ḡ  TLIEN 

 r  r  r  rw 

 

ᵝ/ᵝ     

31 HPPS ‖  

0̔ ‖ᵞ  

1̔ ‖  

30 VPPS ‖  

0̔ ‖ᵞ  

1̔ ‖  

29 DEPS ᶏ  

0̔ ᶏ ᵞ  

1̔ ᶏ  

28 CLKPS Ἕ  

0̔Ἕ TLI  

1̔Ἕ TLI  

27:17 Ḡ  Ḡ ᵝṿȂ 

16 DFEN ꜚⱳ ᶏ  

0̔ ꜚⱳ  

1̔ᶏ ꜚⱳ  
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15 Ḡ  Ḡ ᵝṿȂ 

14:12 RDB[2:0] ꜚᵝ  

ҹ 2̆  

11 Ḡ  Ḡ ᵝṿȂ 

10:8 GDB[2:0] ꜚᵝ  

ҹ 2̆  

7 Ḡ  Ḡ ᵝṿȂ 

6:4 BDB[2:0] ꜚᵝ  

ҹ 2̆  

3:1 Ḡ  Ḡ ᵝṿȂ 

0 TLIEN TLIᶏ ᵝ 

0̔ TLI  

1̔ᶏ TLI  

23.7.6. ̂TLI_RL̃ 

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  FBR RQR 

              rw rw 

 

ᵝ/ᵝ     

31:2 Ḡ  Ḡ ᵝṿȂ 

1 FBR  

ᵝ ᴆ ᵝ̆ ӊ ᴆ Ȃ 

0̔  

1̔ ῀ Ȃ 

0 RQR  

ᵝ ᴆ ᵝ̆ ӊ ᴆ Ȃ 

0̔  

1̔ ᵝ ᵝӊ ῀ Ȃ 
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23.7.7. ̂TLI_BGC̃ 

Ẓ ̔0x2C 

ᵝṿ̔0x0000 0000 

(32β) Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  BVR[7:0] 

        rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

BVG[7:0] BVB[7:0] 

rw rw 

 

ᵝ/ᵝ     

31:24 Ḡ  Ḡ ᵝṿȂ 

23:16 BVR[7:0] ṿ 

15:8 BVG[7:0] ṿ 

7:0 BVB[7:0] ṿ 

23.7.8. Ҭ ᶏ ̂TLI_INTEÑ 

Ẓ ̔0x34 

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  LCRIE TEIE FEIE LMIE 

            rw rw rw rw 

 

ᵝ/ᵝ     

31:4 Ḡ  Ḡ ᵝṿȂ 

3 LCRIE Ҭ ᶏ  

0̔ Ҍ֟ Ҭ  

1̔ ֟ Ҭ  

2 TEIE ᴰ Ҭ ᶏ  

0̔ᴰ Ҍ֟ Ҭ  

1̔ᴰ ֟ Ҭ  
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1 FEIE FIFO Ҭ ᶏ  

0̔FIFO Ҍ֟ Ҭ  

1̔FIFO ֟ Ҭ  

0 LMIE Ҭ ᶏ  

0̔ Ҍ֟ Ҭ  

1̔ ֟ Ҭ  

23.7.9. Ҭ ̂TLI_INTF̃ 

Ẓ ̔0x38 

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  LCRF TEF FEF LMF 

            r r r r 

 

ᵝ/ᵝ     

31:4 Ḡ  Ḡ ᵝṿȂ 

3 LCRF  

0̔ ₮  

1̔ TLI_RL FBRᵝ ᵝ ԅ  

2 TEF ᴰ  

0̔ ᴰ  

1̔ѿҩᴰ AHB ҉₮  

1 FEF FIFO  

0̔ FIFO  

1̔₮ FIFOҊ  

0 LMF  

0̔  

1̔ ⌠ TLI_LM Ҭ ṿ 

23.7.10. Ҭ ̂TLI_INTC̃ 

Ẓ ̔0x3C 

ᵝṿ̔0x0000 0000 

(32β) Ȃ 
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  LCRC TEC FEC LMC 

            w w w w 

 

ᵝ/ᵝ     

31:4 Ḡ  Ḡ ᵝṿȂ 

3 LCRC  

Ώ 1  

2 TEC ᴰ  

Ώ 1 ᴰ  

1 FEC FIFO  

Ώ 1 FIFO  

0 LMC  

Ώ 1  

23.7.11. ̂TLI_LM̃ 

Ẓ : 0x40 

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  LM[10:0] 

     rw 

 

ᵝ/ᵝ     

31:11 Ḡ  Ḡ ᵝṿȂ 

10:0 LM[10:0] ṿ 

⌠ ṿ̆TLI_INTF LMFᵝ ᵝȂ 

23.7.12. ╠Ἕ ᵝ ̂TLI_CPPOS̃ 

Ẓ ̔0x44 

ᵝṿ̔0x0000 0000 
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(32β) Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

HPOS[15:0] 

r 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

VPOS[15:0] 

r 

 

ᵝ/ᵝ     

31:16 HPOS[15:0] ᵝ  

╠ Ἕ ᵝ  

15:0 VPOS[15:0] ᵝ  

╠ Ἕ ᵝ  

23.7.13. ̂TLI_STAT̃ 

Ẓ ̔0x48 

ᵝṿ̔0x0000 000F 

(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  HS VS HDE VDE 

            r r r r 

 

ᵝ/ᵝ     

31:4 Ḡ  Ḡ ᵝṿȂ 

3 HS TLI ╠ HS  

2 VS TLI ╠ VS  

1 HDE ╠ HDE  

0̔TLI_CPPOS HPOS ᵝԍ TLI_BPSZ HBPSZҍ TLI_ASZ

HASZӊ  

1̔TLI_CPPOS HPOSᵝԍ TLI_BPSZ HBPSZҍ TLI_ASZ

HASZӊ  
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0 VDE ╠ VDE  

0̔TLI_CPPOS VPOS ᵝԍ TLI_BPSZ VBPSZҍ TLI_ASZ

HASZӊ  

1̔TLI_CPPOS VPOSᵝԍ TLI_BPSZ VBPSZҍ TLI_ASZ

VASZӊ  

23.7.14. x └ ̂TLI_LxCTL̃̂ x = 0, 1̃ 

Ẓ ̔0x84+0x80*x x=0 or 1 

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  LUTEN Ḡ  CKEYEN LEN 

           rw   rw rw 

 

ᵝ/ᵝ     

31:5 Ḡ  Ḡ ᵝṿȂ 

4 LUTEN LUTᶏ  

0̔ LUT 

1̔ᶏ LUT 

3:2 Ḡ  Ḡ ᵝṿȂ 

1 CKEYEN ᶏ  

0̔ ⱳ  

1̔ᶏ ⱳ  

0 LEN ᶏ  

0̔  

1̔ᶏ  

23.7.15. x ᵝ ̂TLI_LxHPOS̃̂ x = 0, 1̃ 

Ẓ ̔0x88+0x80*x x=0 or 1 

ᵝṿ̔0x0000 0000 

(32β) Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  WRP[11:0] 

    rw 
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  WLP[11:0] 

    rw 

 

ᵝ/ᵝ     

31:28 Ḡ  Ḡ ᵝṿȂ 

27:16 WRP[11:0] ᶷᵝ  

15:12 Ḡ  Ḡ ᵝṿȂ 

11:0 WLP[11:0] ᶷᵝ  

23.7.16. x ᵝ ̂TLI_LxVPOS̃̂ x = 0, 1̃ 

Ẓ ̔0x8C+0x80*x x=0 or 1 

ᵝṿ̔0x0000 0000 

(32β) Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  WBP[11:0] 

    rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  WTP[11:0] 

    rw 

 

ᵝ/ᵝ     

31:28 Ḡ  Ḡ ᵝṿȂ 

27:16 WBP[11:0] ᵝ  

15:12 Ḡ  Ḡ ᵝṿȂ 

11:0 WTP[11:0] ᵝ  

23.7.17. x ṿ ̂TLI_LxCKEỸ̂ x = 0, 1̃ 

Ẓ ̔0x90+0x80*x x=0 or 1 

ᵝṿ̔0x0000 0000 

(32β) Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved CKEYR[7:0] 

        rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CKEYG[7:0] CKEYB[7:0] 
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rw rw 

 

ᵝ/ᵝ     

31:24 Ḡ  Ḡ ᵝṿȂ 

23:16 CKEYR [7:0] ṿ 

15:8 CKEYG [7:0] ṿ 

7:0 CKEYB [7:0] ṿ 

̔ Ἕ RGBԍTLI_LxCKEYӈ ṿ̆ Ἕ RGBṿ ᵝҹ0Ȃ

֓Ἕ ῒ Ȃ 

23.7.18. x Ἕ ̂TLI_LxPPF̃̂ x = 0, 1̃ 

Ẓ ̔0x94+0x80*x x=0 or 1 

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  PPF[2:0] 

             rw 

 

ᵝ/ᵝ     

31:3 Ḡ  Ḡ ᵝṿȂ 

2:0 PPF[2:0] Ἕ  

֓ᵝ Ἕ  

000̔ARGB8888 

001̔RGB888 

010̔RGB565 

011̔ARGB1555 

100̔ARGB4444 

101̔L8 

110̔AL44 

111̔AL88 

23.7.19. x Alpha ̂TLI_LxSÃ̂ x = 0, 1̃ 

Ẓ ̔0x98+0x80*x x=0 or 1 

ᵝṿ̔0x0000 00FF 
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(32β) Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

                

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  SA [7:0] 

        rw 

 

ᵝ/ᵝ     

31:8 Ḡ  Ḡ ᵝṿȂ 

7:0 SA[7:0] Alpha 

ԍ Ȃ 

23.7.20. x ̂TLI_LxDC̃̂ x = 0, 1̃ 

Ẓ ̔0x9C+0x80*x x=0 or 1 

ᵝ̔0x0000 0000 

(32β) Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

DCA[7:0] DCR[7:0] 

rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

DCG[7:0] DCB[7:0] 

rw rw 

 

ᵝ/ᵝ     

31:24 DCA[7:0] ALPHA 

23:16 DCR[7:0]  

15:8 DCG[7:0]  

7:0 DCB[7:0]  

̔ TLI_LxHPOS TLI_LxVPOS ӈ ӊ ̆ ṿ Ȃ 

23.7.21. x ̂TLI_LxBLEND̃̂ x = 0, 1̃ 

Ẓ ̔0xA0+0x80*x x=0 or 1 

ᵝṿ̔0x0000 0607 

(32β) Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  ACF1[2:0] Ḡ  ACF2[2:0] 

     rw      rw 

 

ᵝ/ᵝ     

31:11 Ḡ  Ḡ ᵝṿȂ 

10:8 ACM1[2:0] Alpha 1  

000̔Ḡ  

001̔Ḡ  

010̔Ḡ  

011̔Ḡ  

100̔ ѿ Alpha 

101̔Ḡ  

110̔ ѿ Ἕ Alphaӗץ ѿ Alpha 

111̔Ḡ  

7:3 Ḡ  Ḡ ᵝṿȂ 

2:0 ACM2[2:0] Alpha 2  

000̔Ḡ  

001̔Ḡ  

010̔Ḡ  

011̔Ḡ  

100̔Ḡ  

101̔1- ѿ Alpha 

110̔Ḡ   

111̔1- ѿ Ἕ Alphaӗץ ѿ Alpha 

23.7.22. x ̂TLI_LxFBADDR̃̂ x = 0, 1̃ 

Ẓ ̔0xAC+0x80*x x=0 or 1 

ᵝṿ̔0x0000 0000 

(32β) Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

FBADD[31:16] 

rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

FBADD[15:0] 

rw 

 

ᵝ/ᵝ     

31:0 FBADD[31:0] ‖  
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‖  

23.7.23. x ̂TLI_LxFLLEÑ̂ x = 0, 1̃ 

Ẓ ̔0xB0+0x80*x x=0 or 1 

ᵝṿ̔0x0000 0000 

(32β) Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  STDOFF[13:0] 

  rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  FLL[13:0] 

  rw 

 

ᵝ/ᵝ     

31:30 Ḡ  Ḡ ᵝṿȂ 

29:16 STDOFF[13:0] Ẓ  

ҩṿ ӈԅ׆ ⌠Ҋѿ ӊ  

15:14 Ḡ  Ḡ ᵝṿȂ 

13:0 FLL [13:0]  

ҩṿҹѿ +3 

23.7.24. x ̂TLI_LxFTLÑ̂ x = 0, 1̃ 

Ẓ ̔0xB4+0x80*x x=0 or 1 

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  FTLN [10:0] 

     rw 

 

ᵝ/ᵝ     

31:11 Ḡ  Ḡ ᵝṿȂ 

10:0 FTLN[10:0]  

ҩṿ ӈԅѿ  
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23.7.25. x ̂TLI_LxLUT̃̂ x = 0, 1̃ 

Ẓ ̔0xC4+0x80*x x=0 or 1 

ᵝṿ̔0x0000 0000 

(32β) Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

TADD [7:0] TR[7:0] 

w w 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

TG[7:0] TB[7:0] 

w w 

 

ᵝ/ᵝ     

31:24 TADD[7:0] Ώ  

ᵝԍ ṿ̆ Ώ῀ TR̆TG TBṿ Ȃ 

23:16 TR[7:0] LUT ṿ 

15:8 TG[7:0] LUT ṿ 

7:0 TB[7:0] LUT ṿ 
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24. SDIO ̂SDIÕ 

 ׃ .24.1

ῃ ῀/ ₮ ̂SDIÕ ӈԅ SD ȁSD I/O ȁ ᵣ ̂MMC̃ CE-ATA

Һ ̆ ᶫ APB2 ҍ SD Ữ ȁSD I/O ȁMMC CE-ATA ӊ

ᴰ Ȃ 

SD Ữ SD I/O ӥ ץ SD ᴪ ̂www.sdcard.org̃

Ȃ 

ᵣ ̂MMC̃ ӥ ץ ᵣ ᴪ ̂www.jedec.org̃ ̆

JEDEC ᴪ₮ Ȃ 

CE-ATA ӥ ץ CE-ATAᵬ ̂www.ce-ata.org̃ Ȃ 

24.2. Һ  

SDIO Һ Ҋ̔ 

Â MMC̔ҍ ᵣ ӥ V4.2ӊ╠ ῃῚ Ȃ ҈ Ҍ ̔

1β ( )ȁ4β 8β ̕ 

Â SD ̔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 

24.3. SDIO  

҉ ᵝӊ ̆Һ ԍ ∆ Ȃ 

ҩ Ҋץ №Ҭ ѿҩ ̔ 

̔פ פ ꜚѿҩ ᵬ פ Һ׆̆ ⌠ Ȃ ұפ ᴰ CMD ҉Ȃ  

̔ ׆ ⌠Һ ̆ᵬҹᾢ╠ ⌠ פ Ȃ ұ ᴰ CMD ҉Ȃ 

̔ ׆ץ ᴰ ⌠Һ Һ׆ ᴰ ⌠ Ȃ ᴰ Ȃ ԍ ᴰ

ץ 1̂ DAT0̃ȁ4̂ DAT0-DAT3̃ 8̂ DAT0-DAT7̃Ȃ 

ȁפ ⱳ Ҭ׃ Ȃѿ ᴰ ѿҩ ᵬȂ 

http://www.sdcard.org/
http://www.jedec.org/
http://www.ce-ata.org/
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₃ Ҍ ᵬȂѿ ᵬ ѿҩ פ Ȃ ̆ѿ֓ ᵬ ѿҩ פ

Ȃ ѿ֓ῒז ᵬ ױז Ḥ פ ҬȂ ’Ҋ̆ ᵬ

פ Ȃ DAT0-DAT7CMDḤ ҉ ᵝ Һ ᴰ Ȃ 

ң ᴰ פ ӈ Ҋ̔ 

Â ̔פ ֓ פ ̆ CMDḤ ҉₮ Ả פ ̆ ᴰ

Ȃ פ ⁞ ⌠ ᵞֽ̂ MMC̃Ȃ 

Â ̔פ ֓ פ ⱳ ѿҩ ѿҩ CRC Ȃ Ώ ᵬᾛ

ҩ ҩ ᴰ Ȃҍ ̆ CMDḤ ҉₮ Ả פ ̆ ᴰ Ȃ 

҉ ᵬ /פ ᵬ̂ 24-1. SDIO ñò  ñ ò ᵬ Ȃ̃

ԊⱵ פ Ҭᴰ ױ Ḥ Ȃ ̆ ֓ ᵬ פ Ȃ

ҍ ӊ ᴰ Ȃ 

24-1. SDIO ñò  ñ ò ᵬ 

פ SDIO_CMDפ

SDIO_DAT

  ᵬ̂ ̃   ᵬ̂ ̃

Һ ⌠ Һ ⌠ ⌠Һ

  

ᵬ ᵬ Ȃ CMDḤ ҉₮ Ả פ ̆ ᴰ ȂҺ

ᴰ ᶏץ ҩ ҩ Ȃ ҩ ᵬ 24-2. SDIO ᵬ ̆

ҩ Ώ ᵬ 24-3. SDIO Ώ ᵬ Ȃ Ώ ᵬ ̂DAT0̃Ḥ ҉ᶏ

Ḥ ȂCE-ATA ‰ ӊ╠ ѿҩ Ḥ Ȃ 

24-2. SDIO ᵬ 

SDIO_CMD

SDIO_DAT

ᵬ

Ả ᵬ

פ

Һ ⌠ ⌠Һ

פ

Һ ⌠ ⌠Һ

CRC CRC CRC

⌠Һ

ᵬ

⌠Һ ⌠Һ
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24-3. SDIO Ώ ᵬ 

SDIO_CMD

SDIO_DAT

Ώ ᵬ

Ả ᵬ

פ

Һ ⌠ ⌠Һ

פ

Һ ⌠ ⌠Һ

CRC CRC

Ώ ᵬ

Һ ⌠ Һ ⌠

 

SD Ữ ȁSD I/Ô ֽIO ̃ CE-ATA ᴰ ץ

ȂMMC ץ ᴰ Ȃ 24-4. SDIO ᵬ

24-5. SDIO Ώ ᵬ№≢ Ώ ᵬȂ 

24-4. SDIO ᵬ 

SDIO_CMD

SDIO_DAT

Ả ᵬ

פ

Һ ⌠ ⌠Һ

פ

Һ ⌠ ⌠Һ

ᵬ

⌠Һ

  

24-5. SDIO Ώ ᵬ 

SDIO_CMD

SDIO_DAT

Ả ᵬ

פ

Һ ⌠ ⌠Һ

פ

Һ ⌠ ⌠Һ

Ώ ᵬ

Һ ⌠

  

24.4. SDIOⱳ  

24-6. SDIO ԅSDIO ̆Һ ң №̔ 

Â SDIO ̔ └ ᾝȁ פ ᾝ ᾝ Ȃ └ ᾝ Ḥ ̆ פ

ᾝ פ ᴰ ̆ ᾝ ᴰ Ȃ 

Â APB ̔ APB2 ȁ ԍ ᴰ FIFOᾝץ ֟ Ҭ

DMA Ḥ Ȃ 
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24-6. SDIO 

SDIO └

PCLK2 SDIOCLK

SDIO_CMD

SDIO_CLK

SDIO_DAT[7:0]

SDIO 

└ ᾝ

פ ᾝ

ᾝ

FIFO

APB 

Ҭ

DMA 

APB 

 

24.4.1. SDIO  

SDIO └ ᾝȁ פ ᾝ ᾝ̆ ғ ץ Ḥ Ȃ ֓Ḥ ΐᵣ

Ҋ̔ 

SDIO_CLK̔SDIO└ ᶫ Ȃ ҩ פ (SDIO_CMD)

(SDIO_DAT)҉ ѿᵝ פ Ȃ ԍMMC V3.31̆SDIO_CLK

ץ 0 MHz ⌠ 20 MHzӊ ̆ ԍMMC V4.2 ץ 0 MHz⌠48MHzӊ ̆ ԍ

SD SD I/O ץ 0 MHz⌠25 MHzȂ 

SDIOᶏ ңҩ Ḥ S̔DIO (SDIOCLK Ò 48MHz)APB2 (PCLK2)Ȃ

PCLK2 ҌᵞԍSDIO_CLK3/8ṐȂ 

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_DAT[7:0]̔ ֓Ḥ Ȃ Ḥ ᵬ Ȃ

Һ ᴪ ꜚ ֓Ḥ Ȃ ’Ҋ̆҉ ᵝ ֽ DAT0ԍ ᴰ ȂSDIO

ץ ԍ ᴰ ̆ᶏ DAT0-DAT3  DAT0-DAT7(ֽ ԍ MMC 

V4.2)ȂSDIO Ḥ DAT1-DAT7ῤ ҉ Ȃ ῀ 4ᵝ ̆ DAT1

DAT2ῤ ҉ ̂DAT3ῤ ҉ Ḡ Ҍ ԍSPI ҊCS ᶏ Ȃ̃ ̆

῀ 8β ̆ DAT1̆DAT2DAT4-DAT7ῤ ҉ Ȃ 

24-1. SDIO I/O ӈ 

ⱳ    

SDIO_CLK O SD/SD I/O /MMC  

SDIO_CMD I/O פ ῀/₮ 



                                      GD32A490Ύ 

612 
 

ⱳ    

SDIO_DAT[7:0] I/O DAT[7:0]῀/₮ 

SDIO SD/SD I/O /MMC/CE-ATA ̆ 3ҩ ᾝ ̔ 

└ ᾝ 

└ ᾝ ⱳ ⱳ ԍ Ữ Ȃ SDIO_PWRCTL

└ ̆ ҉ Ȃ SDIO_CLKCTLCLKPWRSAVᵝ

̆ ̆῏ SDIO_CLKȂ SDIO_CLKḤ Ȃ

SDIO_CLKCTL CLKBYPβҹ 0 ̆SDIO_CLKSDIOCLK№ ⌠̕

SDIO_CLKCTL CLKBYPβҹ1 ̆SDIO_CLKҹSDIOCLKȂ 

SDIO_CLKCTL HWCLKENβ ᶏ ᴆ └Ȃ ⱳ ԍ ᾧ FIFO

Ҋ ҉ ̆ ᴆ ̆ └SDIO_CLK̓͂Ȃ FIFOҌ

̆Һ ᴪ῏ SDIO_CLK‟ 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_CLK

ѿҩ Ȃ 48β פ 1β ᵝȁ1β ᴰ ᵝȁ6β פ ̂ SDIO_CMDCTL

CMDIDXβӈ ȁ̃32β ̂ SDIO_CMDAGMTӈ ȁ̃7β CRC 1β Ả

ᵝȂ ̂ SDIO_CMDCTL CMDIDXβҌҹ0b000b10

’Ҋ̃̆ №ҹ 48β 136β ̆ SDIO_RESP0 - 

SDIO_RESP3 ҬȂ פ ᾝ ֟ץ פ ̂ SDIO_STATҬ

ӈ Ȃ̃ 

פ  

CS_Idle ᵝ ‰  פ

1.CSM ᶏ ғWAITDENDᶏ  Ÿ CS_Pend 

2.CSM ᶏ ғWAITDEND  Ÿ CS_Send 

3.CSM ῏  Ÿ CS_Idle 

̔ פ Ḡ 8ҩ SDIO_CLK ̆ץ NCC NRC └Ȃ

NCC ңҩҺ ӊפ ̆NRC Һ ҍפ ӊ Ȃ 

 

CS_Pend ᴰ  

1. ᴰ  Ÿ CS_Send 

2.CSM ῏  Ÿ CS_Idle 

 

CS_Send פ 

1. פ  Ÿ CS_Wait 
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2. פ  Ÿ CS_Idle 

3.CSM ῏  Ÿ CS_Idle 

 

CS_Wait ᵝ 

1. ⌠ ( ⌠ ᵝ) Ÿ CS_Receive 

2.  Ÿ CS_Idle 

3.CSM ῏  Ÿ CS_Idle 

̔ פ ҹ 64ҩ SDIO_CLK Ȃ 

 

CS_Receive CRC 

1. CE-ATA Ҋ ⌠ ̆ CE-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_DAT[7:0]Ḥ ̕ ҹ 4ᵝ

̂SDIO_CLKCTL BUSMODEβҹ 0b01̃̆ ᴰ ᶏ SDIO_DAT[3:0]Ḥ

̕ ҹ 1β ̂SDIO_CLKCTL BUSMODEβҹ0b00̃̆ ᴰ ᶏ

SDIO_DAT[0]Ḥ Ȃ ᴰ (DSM)└Ȃ SDIO_DATACTL

ѿ Ώ ᵬ SDIO_DATACTL DATAENβҹ 1̆ ᴰ Ȃ

SDIO_DATACTLDATADIRᵝҹ 0 ̆ ׆ └ ⌠ ̕ DATADIRᵝҹ 1

̆ ׆ ⌠ └ Ȃ ᾝ ֟ץ ̂ SDIO_STATҬ

ӈ Ȃ̃ 

 

DS_Idle ᾝҌ ᵬ̆  

1.DSMᶏ ғ ᴰ ҹҺ ⌠  Ÿ DS_WaitS 

2.DSMᶏ ғ ᴰ ҹ ⌠Һ  Ÿ DS_WaitR 

3.DSMᶏ ғ ғᶏ SD I/O

 

Ÿ DS_Readwait 
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DS_WaitS FIFOҹ ᴰ  

1. ᴰ  Ÿ DS_Idle 

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. FIFOҊ  Ÿ DS_Idle 

4. ғ ғᶏ SD I/O 

 

Ÿ DS_Readwait 

5.DSM ῏ CRC  Ÿ DS_Idle 

 

DS_Readwait ñ Ả ò  פ

1.ñ Ả òᶏ  Ÿ DS_WaitR 

2.DSM ῏  Ÿ DS_Idle 

24.4.2. APB2  

APB2 ԅ SDIO ȁ FIFO Ҭ DMA Ȃ FIFO

ᾝȁ ᾝ Ҭ /DMA Ȃ 
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ѿҩ Ҭ ҹ ̆Ҭ ֟ Ҭ ȂҬ ᶏ ᾛ Ҭ ֟

Ҭ Ȃ 

DMA ᶫѿ ̆ ץ SDIO FIFO Ữ ᴰ ȂҊ

ᶛ ԅ ᵥ ̔ 

1. ≢ Ȃ 

2. SDIO_CLK Ȃ 

3. CMD7ԍ Ȃ 

4. DMA1 Ҋ̔ 

DMA1└ ᴋᵥҬ Ȃ Ữ DMA1 3 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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24.5. ⱳ  

24.5.1.  

ῤ ӈԅ ̔OCR̆CID̆CSD̆EXT_CSD̆RCĂDSR SCRȂ ֓

פ ȂOCR̆CID̆CSD SCR ѿ֓ Ḥ ̆ RCA

DSR ̆ Ữ ȂEXT_CSD Ḥ

Ȃ ῏ΐᵣḤ ̆ ῏ Ȃ 

OCR 3̔2β ᵬ ᴆ ̂OCR̃Ữ VDD ̂MMC̃Ȃ

̆ ѿҩ Ḥ ᵝȂ ҉ ᵝ ᵝȂ

MMC SD ӊ ѿ Ҍ ȂҺ ᶏץ CMD1̂MMC̃ ĂCMD41̂SD Ữ ̃̆CMD5

̂SD I/Õ ῤ Ȃ 

CID ̔ ≢ ̂CID̃ 128β Ȃ ≢ ᶏ ≢Ḥ Ȃ

ҩ /Ώ̂RW̃ ΐ ѿ ȂҺ ᶏץ CMD2 CMD10⌠ ҩ ῤ

Ȃ 

CSD ̔ ᶫ Ҭ ῤ Ḥ ȂCSD ӈԅ ȁ

ȁ ȁ ᴰ ȁDSR ᶏץ Ȃ №

CMD27ḱ ȂҺ ᶏץ CMD9⌠ ҩ ῤ Ȃ 

CSD ̔ MMC4.2 Ȃ CSD ӈ Ȃ

ҹ 512 Ȃ 320 ҹ ̆ ӈԅ ⱳ ̆ ғҌ Һ ḱ Ȃ ᵞ

192 ̆ ӈԅ ᵬ ҊȂ ֓ ץ Һ SWITCHפ

ḱ ȂҺ ᶏץ CMD8ֽ̂ MMC ҩ ̆̃פ ץ ῤ Ȃ 

RCA ̔ Ώ 16β ̆ ∆

Ȃ ҩ ԍ ≢ ӊ ̆ Һ ḤȂҺ ᶏץ CMD3

ѿҩ ̂RCÃȂ 

̔RCA ṿ 0x0001̂MMC̃ 0x0000̂SD/SD I/OȂ̃ ҩ ṿ Ḡ

ṿ̆ ԍ CMD7 ⌠ ̂Stand-bỹ Ȃ 

DSR  ( )̔16β ꜚ ̆ ԍ ᵬ ᴆҬ

̂ ‗ԍ ᵌԍ ̆ᴰ ֓ Ȃ̃CSD Ҭ DSR ᶏ

’ Ḥ ȂDSR ṿ 0x404ȂҺ ᶏץ CMD4⌠ ҩ ῤ Ȃ 

SCR ֽ̔SD/ SD I/Ô Ữ ̃ ҩ Ȃ ԅCSD ̆ ԅCSD

̆ ѿ ҹSD ̂SCR̃̆ ֽ ԍSD ȂSCR ᶫ

ԅ ⌠ SD Ữ ⱳ Ḥ ȂSCR 64β Ȃ ₮

╠ SD Ữ └ ȂҺ ᶏץ ACMD51⌠ ҩ ῤ Ȃ 
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 פ .24.5.2

פ  

└  ̔פ

Â ̂פbc̃̆ ⌠ ̆ ̕ 

Â ̂פbcr̆̃ ⌠ ̆ ׆ ⌠ ̕ 

Â ̂ ̃ ac̃̆̂פ ⌠ ҉̆DATḤ ᴰ ̕ 

Â ̂ ̃ ᴰ adtc̃̆̂פ ⌠ ҉̆DATḤ ᴰ

Ȃ 

פ  

פ 48β ̆ פ .24-7 ̆ 1.92 uŝ25 MHz0̃.96 

uŝ50 MHz̃ 0.92uŝ52 MHz̃ Ȃ 

פ .24-7  

0 1 ῤ CRC 1

 = 48 bits
 

פ .24-2  

ᵝ 47 46 [45:40] [39:8] [7:1] 0 

 1 1 6 32 7 1 

ṿ ó0ô ó1ô x x x ó1ô 

 ᵝ ᴰ ᵝ פ   CRC7 ᵝ 

ѿҩ פ ѿҩ׆ ᵝ̂ ҹ 0̃ ̆ ᵝ ᴰ ̂Һ =1̃Ȃ Ҋ

6β פ ̆ ṿ ҹѿҩԋ └ ̂0⌠63ӊ Ȃ̃ѿ֓ פ ѿ

ҩ ̂ᶛ ̆ѿҩ ̃̆ 32β Ȃ҉ Ҭ ҹñxòṿ ҩ ᶭ ԍ

Ȃפ פ ѿҩCRC 7β ̆ ᵝ̂ 1̃ Ȃ 

№פ  

פ №ҹ₃ ̂ פ .24-3  (CCCs)Ȃ̃ ѿ ⱳ Ȃ 24-4. 

(class 0)פ פ ‗ CCC Ȃ 

ԍSD ̆ ≢ҹ 0̆ 2̆ 4̆ 5 8 פ └ ̆ SD Ȃ ≢7Ҭ ԅCMD40

ץ └ ԍSDHCȂῒז Ȃ פ ̂CCC̃ ҹ ̆

ҩ ̂CSD̃ ̆ ᶫ Һ ᵥ Ḥ Ȃ 

ԍMMC ̆ ≢ҹ0 פ └ ̆ MMC Ȃῒז

└ Ȃ ᶏ Ҍ ̆ ץ ₃ ̂ᶛ ̆ѿҩ Ώ

Ȃ̃ פ ̂CCC̃ ҹ ̆ ҩ ̂CSD̃

̆ ᶫ Һ ᵥ Ḥ Ȃ 
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ԍCE-ATA ̆ MMC ̆פ ֓ פ ∆ ᴰ Ȃ

ῒ ̆ ̆ MMC פ ̆ΐᵣ MMC

Ȃ CE-ATA≠ ץ Ҋ MMC פ ̔ CMD0 - GO_IDLE_STATĔ CMD12 - 

STOP_TRANSMISSION̆CMD39 - FAST_IŎCMD60 - RW_MULTIPLE_REGISTER̆

CMD61 - RW_MULTIPLE_BLOCKȂ GO_IDLE_STATÊCMD0̃̆ STOP_TRANSMISSION

̂CMD12̃FAST_IÔCMD39̃MMC ӈȂ RW_MULTIPLE_REGISTER̂CMD60̃

RW_MULTIPLE_BLOCK̂CMD61̃ CE-ATA ӈ MMC  Ȃפ

פ .24-3  (CCCs) 

 
פ

(CCC)  
0 1 2 3 4 5 6 7 8 9 10 11 

 פ
 

b
a

s
ic

 

S
tr

e
a

m
 r

e
a

d
 

B
lo

c
k

 r
e

a
d

 

S
tr

e
a

m
 w

ri
te

 

B
lo

c
k

 w
ri

te
 

e
ra

s
e
 

w
ri

te
 p

ro
te

c
ti

o
n

 

L
o

c
k

 c
a

rd
 

a
p

p
li

c
a

ti
o

n
 s

p
e

c
if

ic
 

I/
O

 m
o

d
e
 

s
w

it
c

h
 

re
s

e
rv

e
d

 

CMD0 M +            

CMD1 M +            

CMD2 M +            

CMD3 M +            

CMD4 M +            

CMD5 O          +   

CMD6 M           +  

CMD7 M +            

CMD8 M +            

CMD9 M +            

CMD10 M +            

CMD11 M  +           

CMD12 M +            

CMD13 M +            

CMD14 M +            

CMD15 M +            

CMD16 M   +  +   +     

CMD17 M   +          

CMD18 M   +          

CMD19 M +            

CMD20 M    +         

CMD23 M   +  +        

CMD24 M     +        

CMD25 M     +        

CMD26 M     +        

CMD27 M     +        
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1̔. CMD1, CMD11, CMD14, CMD19, CMD20, CMD23, CMD26, CMD39 CMD40 ֽ ԍ MMC

ȂCMD5, CMD32-34, CMD50, CMD52, CMD53, CMD57  ACMDxֽ ԍ SD Ữ Ȃ

CMD60,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 .24-4

 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         +    
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 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 



                                      GD32A490Ύ 

621 
 

 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 .24-5

 פ

 
  

 

 
  

CMD16 ac [31:0]  R1 SET_BLOCKLEN 

‰ SD MMC

’Ҋ̆ ҹפ פ

̂ ̆Ώ̆ ̃ ץ̂

ҹ ᵝ Ȃ̃ ṿ 512 Ȃ

CSDҬ ᵬ ᾛ

̆ ԍ Ữ

פ Ȃ 

SD Ữ ’Ҋ̆

CMD16 פ Ҍ̆ᴪ

ῤ Ώ Ȃפ ᶏ

512 Ȃ ң

’Ҋ̆ ԍ 512

̆BLOCK_LEN_ERROR ᵝ

ᴪ ᵝȂ 

CMD17 adtc [31:0]  R1 
READ_SINGLE_BLOC

K 

‰ SD MMC

’Ҋ̆ SET_BLOCKLEN

פ Ȃ 

Ữ ’Ҋ̆

512 ̆

SET_BLOCKLEN  Ȃפ

CMD18 adtc [31:0]  R1  
READ_MULTIPLE_BL

OCK 

Ҍ ׆ ᴰ ⌠Һ ̆ ⌠

⌠ STOP_TRANSMISSION

פ Ҭ Ȃ

READ_SINGLE_BLOCK פ

ѿ Ȃ 

̔ᴰ Ҍ ̆ READ_BLK_MISALIGN CSD Ҭ Ȃ 

῀Ώ(class 1)פ .24-6  (class 3)פ

 פ

 
  

 

 
  

CMD11 adtc [31:0]  R1 
READ_DAT_UNTIL_S

TOP 

׆ Ҭ ̆ ԍ

̆ ⌠
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 פ

 
  

 

 
  

STOP_TRANSMISSION  Ȃפ

CMD20 adtc [31:0]  R1 
WRITE_DAT_UNTIL_S

TOP 

Һ׆ Ώ ̆ ԍ

̆ ⌠

STOP_TRANSMISSION  Ȃפ

̔ᴰ Ҍ ̆ READ_BLK_MISALIGN CSD Ҭ Ȃ 

24-7. Ώ  (class 4)פ

 פ

 
  

 

 
  

CMD16 ac [31:0]  R1 SET_BLOCKLEN 24-5. פ

(class 2) Ȃ 

CMD23 ac 
[31:16] ҹ 0 

[15:0]  
R1 SET_BLOCK_COUNT 

ӈԅ ҩ

Ώ פ ᴰ Ȃ

ҹῃ 0̆ /Ώ ᵬ

ҹ Ȃ 

CMD24 adtc 
[31:0] 

 
R1 WRITE_BLOCK 

‰ SD ’Ҋ̆

῀Ώפ SET_BLOCKLEN פ

Ȃ SD

’Ҋ̆ 512

SET_BLOCKLEN  Ȃפ

CMD25 adtc 
[31:0] 

 
R1 

WRITE_MULTIPLE 

_BLOCK 

Ώ῀ ̆ ⌠

STOP_TRANSMISSION  Ȃפ

WRITE_BLOCK פ

ѿ Ȃ 

CMD26 adtc [31:0] ᾟᵝ R1 PROGRAM_CID 

≢ Ȃ פ

ѿ ₮Ȃ ᴆ̆

ץ 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 .24-8

 פ

 
  

 

 
  

CMD32 ac [31:0]  R1 
ERASE_WR_BLK_STA

RT 

ѿҩ

Ȃ(SD) 

CMD33 ac [31:0]  R1 
ERASE_WR_BLK_EN

D 

ѿҩ

Ȃ(SD) 

CMD35 ac [31:0]  R1 
ERASE_GROUP_ 

START 

ῤ̆ ѿҩ

Ȃ(MMC) 
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 פ

 
  

 

 
  

CMD36 ac [31:0]  R1 ERASE_GROUP_END 
ῤ̆

ѿҩ Ȃ(MMC) 

CMD38 ac [31:0] ᾟᵝ R1b ERASE ӊ╠ . 

̔ 1. CMD34 CMD37 Ḡ ḂḠץ̆ ҍ MMC Ὶ  

2. ‰ SD Ữ ץ ҹ ᵝ̆ SD Ữ ץ ̂512 ̃ҹ ᵝȂ 

24-9. ΏḠ  (class 6)פ

 פ

 
  

 

 
  

CMD28 ac 
[31:0] 

 
R1b SET_WRITE_PROT 

ΏḠ ⱳ ̆ פ

ΏḠ ᵝȂΏḠ

̂WP_GRP_SIZE Ҭ̃Ȃ SD

Ữ Ҍ  Ȃפ

CMD29 ac 
[31:0] 

 
R1b CLR_WRITE_PROT 

ΏḠ ⱳ ̆ פ

ΏḠ ᵝȂ 

CMD30 adtc 
[31:0] Ώ Ḡ

 
R1 SEND_WRITE_PROT 

ΏḠ ⱳ ̆ פ

ΏḠ ᵝ Ȃ 

̔ 1. SD Ữ Ҍ ҈ҩ  Ȃפ

 (class 7)פ .24-10

 פ

 
  

 

 
  

CMD16 ac [31:0]  R1 SET_BLOCK_LEN 24-5. פ(class 

2) Ȃ 

CMD42 adtc 
[31:0] Ḡ ᵝ 

( ᵝ ҹ 0) 
R1 LOCK_UNLOCK 

ԍ / ҉ /

Ȃ פ

SET_BLOCK_LEN Ȃ 

Ḡ ᵝ

ҹ 0Ȃ 

 (class 8)פ .24-11

 פ

 
  

 

 
  

ACMD41 bcr 

[31]Ḡ ᵝ 

[30]HCS 

[29:24]Ḡ ᵝ 

[23:0]VDD   

(OCR[23:0]) 

R3 
SD_SEND_OP_

COND 

Һ Ḥ

̂HCS̃̆

Ҭ ᵬ ᴆ

(OCR) ῤ Ȃ ⌠

SEND_IF_COND פ H̆CS

ȂCCS ᵝ № ⌠

OCR[30]Ȃ 

ACMD42 ac 
[31:1] ᾟᵝ 

[0] set_cd 
R1 

SET_CLR_CAR

D_DETECT 

CD/DAT3 ( 1)҉

[1]/ [0] 50K ҉
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 פ

 
  

 

 
  

Ȃ 

ACMD51 adtc [31:0] ᾟᵝ R1 SEND_SCR SD (SCR)Ȃ 

CMD55 ac 
[31:16] RCA 

[15:0] ᾟᵝ 
R1 APP_CMD 

Ҋѿҩ פ

פ Ҍ ‰  Ȃפ

CMD56 adtc 
[31:1] ᾟᵝ 

[0] RD/WR 
R1 GEN_CMD 

ԍ / ̆פ

פ ԍ ᴰ ѿҩ ̆

׆ ѿҩ ȂҺ

RD/WR=1 ׆ Ҭ

̆RD/WR=0 Ώ ⌠

ҬȂ 

CMD60 adtc 

[31] WR 

[23:18]  

[7:2]  

ῒזᵝҹḠ ᵝ 

R1(read)/ 

R1b(write) 

RW_MULTIPLE

_REGISTER 

ῤ̆ Ώ

Ȃ 

CMD61 adtc 

[31] WR 

[15:0] ᾝ  

ῒזᵝҹḠ ᵝ 

R1(read)/ 

R1b(write) 

RW_MULTIPLE

_BLOCK 

ῤ̆ Ώ

Ȃ 

̔ 1. ACMDx SD Ữ  פ

2. CMD60, CMD61 CE-ATA  פ

24-12. I/O  (class 9)פ

 פ

 
  

 

 
  

CMD39 ac 

[31:16] RCA 

[15] Ώ  

[14:8]  

[7:0]  

R4 FAST_IO 

ԍΏ῀ 8ᵝ̂ ̃

Ȃ Ώ

̆ פ ̆ ᶫ

Ώ῀Ȃ Ώ ҹ 0̆

R4 Ҭ ׆

Ҭ Ȃ פ ԍ

MMC ‰ ӈ

῏ Ȃ 

CMD40 bcr [31:0] ᾟᵝ R5 GO_IRQ_STATE ῀Ҭ Ȃ 

CMD52 adtc 

[31] R/W  

[30:28] ⱳ  

[27] RAW  

[26] ᾟᵝ 

[25:9]  

[8] ᾟᵝ 

[7:0] Ώ / ᾟ

ᵝ 

R5 IO_RW_DIRECT 

IO_RW_DIRECT פ ᶫ

ᴋ I/O ⱳ

128K Ữ Ȃ

פ ץ ᶏ ҩ פ

ΏȂѿҩ

∆ I/Oⱳ

Ȃ ҩ פ Ώ I/O

̆ ҹ ֽ

ѿ ѿ /פ Ȃ 

CMD53 adtc [31] R/W   IO_RW_EXTENDED פᾛ ѿҩ פ
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 פ

 
  

 

 
  

[30:28] ⱳ  

[27]  

[26] OP  

[25:9]  

[8:0] /  

Ώ῀ I/ O Ȃ 

̔ 1.CMD39, CMD40 ֽ ԍ MMC  

2. CMD52, CMD53 ֽ ԍ SD I/O  

24-13. ℗ ⱳ  (class 10)פ

 פ

 
  

 

 
  

CMD6 adtc 

[31]  

0̔ ⱳ  

1̔℗ ⱳ  

[30:24] Ḡ   

[23:20] ҹⱳ 6

Ḡ (0h Fh) 

[19:16] ҹⱳ 5

Ḡ (0h Fh)  

[15:12] ҹⱳ 4

Ḡ (0h Fh) 

[11:8] ҹⱳ 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 

 

24.5.3.  

CMDḤ Ȃ ᴰ ׆ ұ ᵝ Ȃ

ұ ᶭ ԍ Ȃ 

 

҂ ̆№≢ Ҋ̔ 

Â R1 / R1b : פ  

Â R2 : CID, CSD 

Â R3 : OCR  

Â R4 : Fast I/O 

Â R5 : Ҭ  
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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 .24-8 ̆ CMD ₮Ȃף

‗ԍ Ȃ ԅR2 136β̆ῒז ҹ48β Ȃ 

פ .24-8  

0 1 ῤ CRC 1

 = 48 bits

0 1 ῤ  = CID  CSD CRC 1

 = 136 bits
 

ѿҩ׆ ᵝ̂ ҹ 0̃ ̆ ԋᵝ ᴰ ̂ = 0̃ȂҊ Ҭ

ñxòṿ ҹ №Ȃ ԅR3 CRC Ȃ ҩ ᵝ̂

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 

24-14. 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 DAT0҉ Ḥ Ȃ ⌠ פ ̆ᶭ ⌠ ╠ӊפ

̆ ҹ ȂҺ Ҭ Ȃ 

R2 (CID, CSD) 

ף ҹ136βȂCID ῤ ᵬҹ CMD2פ CMD10 ȂCSD

ῤ ᵬҹץCMD9 Ȃ CIDCSD ᵝ[127.. 1]̆ ңҩ

Ḡ ᵝ[0] ҹ ᵝȂ 
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24-15. R2  

ᵝ 135 134 [133:128] [127:1] 0 

ᵝ  1 1 6 127 1 

ṿ ó0ô ó0ô ó111111ô x ó1ô 

 ᵝ ᴰ ᵝ Ḡ  CID CSD ̆ῤ CRC7 ᵝ 

R3 (OCR ) 

ף ҹ48β Ȃ OCR ῤ ᵬҹACMD41̂SD Ữ ̃̆ CMD1̂MMC̃

ȂҌ ѿ Ҍ Ȃ 

24-16. R3  

ᵝ 47 46 [45:40] [39:8] [7:1] 0 

ᵝ  1 1 6 32 7 1 

ṿ ó0ô ó0ô ó111111ô x ó1111111ô ó1ô 

 ᵝ ᴰ ᵝ Ḡ  OCR  Ḡ  ᵝ 

R4 (Fast I/O) 

ֽ ԍMMC Ȃף ҹ48β Ȃ RCĂ Ώ῀

̆ ῤ Ȃ ᵬ ⱳ̆ ᵝ ᵝȂ 

24-17. R4 (MMC) 

ᵝ 47 46 [45:40] [39:8]  [7:1] 0 

ᵝ  1 1 6 16 1 7 8 7 1 

ṿ ó0ô ó0ô ó100111ô x x x x x ó1ô 

 ᵝ ᴰ ᵝ CMD39 
RCA 

[31:16] 

 

[15] 
 

[14:8] 

ῤ  

[7:0] 

CRC7 ᵝ 

R4b 

ֽ ԍSD I/OȂף ҹ48β ȂSD I/O⌠CMD5פ ᴪ ѿҩ ѿ SD 

I/O R4Ȃ 

24-18. R4 (SD I/O) 

ᵝ 47 46 [45:40] 39 [38:36] 35 [34:32] 31 [30:8] [7:1] 0 

ᵝ  1 1 6 1 3 1 3 1 23 7 1 

ṿ ó0ô ó0ô ó111111ô x x x ó000ô x x ó1111111ô 1 

 ᵝ ᴰ ᵝ Ḡ  C 
I/O ⱳ

 
╠ Ữ ᾟᵝ S18A 

I/O 

OCR 
Ḡ  ᵝ 

R5 (Ҭ ) 

ֽ ԍMMC Ȃף ҹ48β Ȃ ҩ Һ ֟ ̆ ҬRCA ҹ0x0Ȃ 
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24-19. R5 (MMC) 

ᵝ 47 46 [45:40] [39:8]  [7:1] 0 

ᵝ  1 1 6 16 16 7 1 

ṿ ó0ô ó0ô ó101000ô x x x ó1ô 

 ᵝ ᴰ ᵝ CMD40 
ⱳ Һ

RCA [31:16] 

[15:0] ӈ̆

ᵬҹҬ  
CRC7 ᵝ 

R5b 

ֽ ԍSD I/OȂSD I/OԍCMD52CMD53פ R5Ȃ Һ ӊ

Ḥ 1β 4β SD Ҋ̆ 48β ̂R5̃Ȃ 

24-20. R5 (SD I/O) 

ᵝ 47 46 [45:40] [39:24] [23:16] [15:8] [7:1] 0 

ᵝ  1 1 6 16 8 8 7 1 

ṿ ó0ô ó0ô ó11010Xô ó0ô x x x ó1ô 

 ᵝ ᴰ ᵝ CMD52/53 ᾟᵝ  
Ώ

 
CRC7 ᵝ 

R6 ( RCA ) 

ף ҹ48β Ȃᵝ[45:40]CMD3 פ Ȃ 16ҩ ᵝ

ԍ RCA Ȃ 

24-21. R6  

ᵝ 47 46 [45:40] [39:8]  [7:1] 0 

ᵝ  1 1 6 16 16 7 1 

ṿ ó0ô ó0ô ó000011ô x x x ó1ô 

 ᵝ ᴰ ᵝ CMD3 
RCA 

ᵝ̔

23,22,19,12:0 
CRC7 ᵝ 

R7 ( ᴆ) 

ֽ ԍSD Ữ Ȃף ҹ48β Ȃ Ḥ CMD8 Ȃᵝ[19:16]

Ȃ ԅᶫ R7 Ȃ Ҭ̆

Ȃ 

24-22. R7  

ᵝ 47 46 [45:40] [39:20] [19:16] [15:8] [7:1] 0 

ᵝ  1 1 6 20 4 8 7 1 

ṿ ó0ô ó0ô ó001000ô ó00000hô x x x ó1ô 

 ᵝ ᴰ ᵝ CMD8 Ḡ ᵝ   CRC7 ᵝ 

24.5.4.  

҈ ̆1β ȁ4β 8β Ȃ1β └ ̆4β 8β Ȃ
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ᶏ 1ᵝ ̆ ᵝ ∆ ̆DAT3 ╠ ᵬ SDIO

SPIȂ 

1β  

ᵝ ∆ ӊ ̆ DAT0 ԍᴰ Ȃῒז ץ ԍῒז Ȃ 24-9. 1

ᵝ ̆ 24-10. 4β 24-11. 8β ԅ

1β ̆4β 8β Ȃ 

24-9. 1β  

0 CRC 11st Byte 2nd Byte 3rd Byte ŀ ŀ nth Byte 

Start 
bit

End 
bit

b7 b6 b5 b4 b3 b2 b1 b0 b7 b6 b5 b4 b3 b2 b1 b0

DAT0

  

4β  

24-10. 4β  

Start 
bit

End
bit

1st Byte 2nd Byte 3rd Byte nth Byte 

0 CRC 1ŀ ŀ DAT3

0 CRC 1ŀ ŀ DAT2

0 CRC 1ŀ ŀ DAT1

0 CRC 1ŀ ŀ DAT0

b7 b3

b6 b2

b5 b1

b4 b0

b7 b3

b6 b2

b5 b1

b4 b0

b7 b3

b6 b2

b5 b1

b4 b0

b7 b3

b6 b2

b5 b1

b4 b0
  

8β  

24-11. 8β  

Start 
bit

End
bit

1st 
Byte 

2nd 
Byte 

3rd 
Byte 

nth 
Byte 

0 CRC 1ŀ ŀ DAT7

0 CRC 1ŀ ŀ DAT6

0 CRC 1ŀ ŀ DAT5

0 CRC 1ŀ ŀ DAT4

0 CRC 1ŀ ŀ DAT3

0 CRC 1ŀ ŀ DAT2

0 CRC 1ŀ ŀ DAT1

0 CRC 1ŀ ŀ DAT0

b7

b6

b5

b4

b3

b2

b1

b0

b7

b6

b5

b4

b7

b6

b5

b4

b7

b6

b5

b4

b7

b6

b5

b4

b7

b6

b5

b4

b3

b2

b1

b0
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24.5.5. ң  

SD Ữ ң ̆ ῒז ѿ ̔ 

̔ פ Ḥ ̆ Ҭ Ȃ 

SD ̔512β Ḥ ̆ ⱳ SD Ữ ⱳ Ȃ 

 

R1 ѿҩ ҹ 32β Ȃ ᴰ Ḥ ̂ ץ

Ữ ̃⌠Һ Ȃ ≢ ̆ Ḥ ҍӊ╠ ₮ פ ῏Ȃ 

Ҭ ᴆ Ώ Ҋ̔ 

 

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 

24-23.  

ᵝ   ṿ  ᴆ 

31 OUT_OF_RANGE ERX ô0ô=  

ô1ô=  

פ ₮ ᾛ Ȃ C 

30 ADDRESS_ERROR ERX ô0ô=  

ô1ô=  

Ҭᶏפ ҍ Ҍ

Ȃ 

C 

29 BLOCK_LEN_ERROR ERX ô0ô=  

ô1ô=  

ᴰ Ҍᾛ ̆

ᴰ Ҍ

Ȃ 

C 

28 ERASE_SEQ_ERROR ER ô0ô=  

ô1ô=  

פ Ȃ C 

27 ERASE_PARAM ERX ô0ô=  

ô1ô=  

ԅ Ȃ C 

26 WP_VIOLATION ERX ô0ô= Ḡ  

ô1ô= Ḡ  

Һ Ώѿҩ Ḡ

ӄΏḠ ᵝȂ 

C 

25 CARD_IS_LOCKED SX ó0ô =  

ó1ô =  

ᵝ̆ Һ

ᵟȂ 

A 

24 LOCK_UNLOCK_FAIL

ED 

ERX ô0ô=  

ô1ô=  

҉ / Ҭ פ

⌠ ᵝȂ 

C 

23 COM_CRC_ERROR ER ô0ô=  ӊ╠ פ CRC Ȃ B 
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ᵝ   ṿ  ᴆ 

ô1ô=  

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 Ȃ 

C 

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 
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ᵝ   ṿ  ᴆ 

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

DAT ⌠Һ ҉ȂSD DAT ⌠Һ ҉̆ᵬҹACMD13

̂CMD55 CMD13̃ȂACMD13 ñD ò ⌠ Ữ ̂ Ҭ Ȃ̃SD

Ҋ Ȃ 

ñ ò ñ ᴆò Ώҍ҉ Ȃ 

24-24. SD  

ᵝ   ṿ  ᴆ 

[511:

510] 

DAT_BUS_WIDTH SR ô00ô= 1 () 

ó01ô= Ḡ  

ó10ô= 4ᵝ  

ó11ô= Ḡ  

SET_BUS_WIDTH פ

╠ ӈ  

A 

509 SECURED_MODE SR ô0ô= ԍ ῃ

 

ô1ô= ԍ ῃ  

ԍ ᵬ ῃ ̂

ñSDῃ ò̃ Ȃ 

A 

[508:

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 ӈ

Ҍ 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: PERFORMANCE_M SR ץ 1MB/sҹ ᵝ ( Ҋ ) A 
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ᵝ   ṿ  ᴆ 

432] OVE ᴰ Ȃ 

[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 

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 24-25. ꜚ Ҭ ӈȂ 

24-25. ꜚ  

PERFORMANCE_MOVE ṿ ӈ 

00h  Ώ῀ 
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PERFORMANCE_MOVE ṿ ӈ 

01h  1 [MB/sec]  

02h  2 [MB/sec]  

.......  ......  

FEh  254 [MB/sec]  

FFh    

AU_SIZE  

4β AU ̆ ṿ 16K ҹ ᵝ2 Ṑ Ȃ 

24-26. AU_SIZE 

AU_SIZE ṿ ӈ 

0h  ӈ 

1h  16 KB  

2h  32 KB  

3h  64 KB  

4h  128 KB  

5h  256 KB  

6h  512 KB  

7h  1 MB  

8h  2 MB  

9h  4 MB  

Ah  8 MB  

Bh  12 MB  

Ch  16 MB  

Dh  24 MB  

Eh  32 MB  

Fh 64 MB  

AU ̆ ‗ԍ ̆ 24-26. AU_SIZEҬ ӈȂ ᴋץ AU

̂ 24-27. AU ӈ̃̆ ԍ ԍ ᾛ AU Ȃ

AU Ȃ 

24-27. AU  

 64MB 256MB 512MB 32GB 2TB 

AU  512 KB 1 MB 2 MB 4 MB 64MB 

ERASE_SIZE  

16β NERASEȂ NERASEҩ AU ̆ ERASE_TIMEOUT

̂ ERASE_TIMEOUTȂ̃Һ ѿ ᵬҬ AU ḂҺץ̆

ץ ᵬ Ȃ ҹ 0̆ ↕Ҍ Ȃ 

24-28.  

ERASE_SIZE ṿ ӈ 

0000h  Ҍ Ȃ 
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ERASE_SIZE ṿ ӈ 

0001h  1 AU  

0002h  2 AU  

0003h  3 AU  

.......    .......  

FFFFh  65535 AU  

ERASE_TIMEOUT  

6β TERASĔ ERASE_SIZE ҩAU ̆ ҩ ṿ ₮ԅ׆Ẓ

ȂERASE_TIMEOUTץ ӈҹ 63 ̆ └

ץ ΐ ᵣ ERASE_SIZEERASE_TIMEOUTᴋ Ȃ ѿ

ERASE_TIMEOUTҊ ̆ Ӈ ERASE_SIZEӞ ԅȂҺ ץ ҊῈץ

ᴋ AU ̔ 

%ÒÁÓÅ ÔÉÍÅÏÕÔ ÏÆ 8 !5  8z 4              (24-1) 

24-29.  

ERASE_TIMEOUT ṿ ӈ 

00  Ҍ  

01  1  

02  2  

03  3  

.......  .......  

63  63  

ERASE_SIZE ҹ 0̆ ↕ ҹ0Ȃ 

ERASE_OFFSET 

2ᵝ TOFFSET̆ ץ 24-30. Ẓ ҩ ṿӊѿȂ

ERASE_SIZE  ERASE_TIMEOUTҹ 0̆ ӈȂ 

24-30. Ẓ  

ERASE_OFFSET ṿ ӈ 

0h  0  

1h  1  

2h  2  

3h  3  

24.6. ↓ 

24.6.1. ≢ 

Һ ᵝ ῀ ≢ ̆ ҉ Ȃ ≢ Ҋ̆Һ ᵝ ̆

ᵬ ̆ ≢ ҩ ̂RCÃȂ ҩ ᵬ ҩ פ
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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 

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 



                                      GD32A490Ύ 

637 
 

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 .24.6.2

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 

24.6.3. ҩ ҩ Ώ 

Ώ῀ CMD24 - CMD27̃̂פ ̆ѿҩ ҩ Һ׆ ᴰ⌠ Ȃ

ᵝ̂1ᵝ 4ᵝᵞ ̃̆ ̆CRC ᵝ̂1ᵝ 4ᵝ ̃ Ȃ CRC

̆↕ SDIO_DAT ᴰ ̆ᴰ ҡ ҌΏ῀̆ ғ

Ȃ 

Һ ᴰ № Ҍ ̆ ғ ᵝ Ҍᾛ ̂ CSD

WRITE_BLK_MISALIGÑ̆ ѿҩ ӊ╠ ᵝ ̂

ADDRESS_ERRORβ̆̃ ᴰ Ȃ Һ ΏѿҩΏ

Ḡ ̆Ώ ᵬӞ Ȃ ’Ҋ̆ Ҭ WP_VIOLATION

ᵝȂ 

CID CSD Ҍ ᾢ ̆ᴰ Ӟ CRCḠ Ȃ CSD

CID ѿ № Ữ ROMҬ̆ ӇҌ № ҍ ‖ №

Ȃ ̆ ѿҩ Ҍ ᴋᵥ ῤ Ȃ 

ѿ֓ Ҍ Ώ῀ѿҩ Ȃ ѿҩ CRC

̆ Ώ ᵬ̆ Ώ ‖ ↕Ḡ DAT0 ᵞ̆ ғ פ

WRITE_BLOCK ȂҺ ץ ᴋᵥ SEND_STATUŜפCMD13̃

̆ ғ ╠ Ȃ ᵝ READY_FOR_DATA ץ

Ώ῀ ᵬ ׅ ҬȂҺ ץ ₮CMD7פҌ Ҭ ̂ ̃̆

ԍ ̂Disconnect Statẽ̆ DATḤ ҌҬ Ώ ᵬȂ
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̆ Ώ ᵬׅ Ҭ ғΏ ‖ Ҍ ̆ ᴪ ᵞDATḤ Ȃ 

ԍ SD Ȃ ѿ֓ ̂ACMD23̃ ᵬ ᶏ Ώ ᵬ ACMD23ᵬ

ȂҺ ᶏ פ ӈҊѿ ᵬ ᴪ ҩ Ȃ 

Ώ ᵬ ҹ̔ 

1. SDIO_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

24.6.4. ҩ ҩ  

ԍ ᴰ Ȃ ᴰ ᵝ ̆ CSD

̂READ_BL_LENҬ̃ ӈ̆ 512 Ȃ READ_BL_PARTIAL̂ CSD

Ҭ̃ ̆ Ӟ ץ ᴰ ῒ̆ ῃ 512ҩ ҬȂ 

CMD17̂READ_SINGLE_BLOCK̃ ѿҩ ̆ ᴰ Ȃ 

CMD18̂READ_MULTIPLE_BLOCK̃ Ȃҹԅ Ḡ ᴰ ̆

ҩ ѿҩCRC Ȃ 

CMD16 ̆ ץ ҹ512 READ_BL_LENȂ 

Ҍ ᴰ ̆ ⌠Һ ₮STOP_TRANSMISSION̂פ CMD12̃Ȃ ԍұ ᴰפ

̆Ả פ ѿҩ Ȃ Ả פ ᵝӊ Ả ᴰ Ȃ 

ᶏ CMD18⌠ ѿҩ ̆Һ ᴪ₮ OUT_OF_RANGE

̆ ᶏ ↓ Ȃ 

Һ ᴰ № Ҍ ғҌᾛ ᵝ̆ ѿҩ

₮ ᵝ̆ ADDRESS_ERRORβ̆ Ҭ ᴰ

Ả  Ȃפ

ᵬ ҹ̔ 

1. SDIO_DATALENҬ Ȃ 

2. SDIO_DATACTLҬ ̂BLKSZ̃ȂҺ ׆ Ҭ BLKSZ

Ȃ 
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3. SDIO_ CMDAGMTҬ Ȃ 

4. SDIO_ CMDCTLȂ 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 

24.6.5. Ώ  (ֽ ԍMMC) 

Ώ 

Ώ̂CMD20̃ Һ׆ ᴰ ⌠ ׆̆ ̆ ⌠Һ ₮Ả Ȃפ

ᾛ № ᴰ ̂ CSD WRITE_BL_PARTIAL̃̆ ץ

ῤ ᴋᵥ ꜚ Ả ̆ ↕ ֽ ꜚ Ả Ȃ ԍҌ ᾢ ᴰ ̆

CRCҌ ᶏ Ȃ 

Һ ᶫԅѿҩ ₮ ᵬҹ ᴰ CMD20̆ ̆פ ᴰ

̆ ADDRESS_OUT_OF_RANGEᵝȂ 

Ώ פ ԍ 1β ̂DAT0Ḥ ҉ Ȃ̃ CMD20ῒ

Ҭ ₮ ̆ ҹ  Ȃפ

ҹԅᶏ Ḡ ᴰ ̆ ̂ ӈ̃

Ώ῀⌠Һ Ữ ̂ ӈ CSD ̃ Ȃ ̆ Ώ῀ ᵬ

Ҋ ₮ Ὲ ̔ 

ÍÁØ ×ÒÉÔÅ ÆÒÅÑÕÅÎÃÅÍÉÎ42!.ͅ30%%$ȟ
ψzς72)4%"ͅ,ͅ,%.ρππz.3!#

4!!#z2ς7ͅ&!#4/2
             (24-2) 

ῒҬ̆TRAN_SPEED̔  

WRITE_BL_LEN̔ Ώ  

NSAC̔ץCLK 2 

TAAC̔ 1 

R2W_FACTOR̔Ώ  

CSD Ҭ ӈȂ Һ ᶏ ̆ Ҍ

̆ Ả ̆ ᴰ ̂ ̃ѿҩẢ Ȃפ

ԍҺ CMD12̆ TXUREβ ᵝ ᴰ Ȃ 

 

READ_DAT_UNTIL_STOP̂CMD11̃ └ ᴰ Ȃ פ ׆

̆ ⌠Һ ѿҩ STOP_TRANSMISSION̂CMD12̃ Ȃפ ԍұ ᴰפ

Ả ̆ פ ѿҩ ȂẢ פ ᵝӊ ᴰ Ả Ȃ 

Һ ᶫԅѿҩ ₮ ᵬҹ ᴰ CMD11̆ ̆פ ᴰ
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̆ ADDRESS_OUT_OF_RANGEᵝ ᵝȂ 

פ ᵬ 1β ̂DAT0Ḥ Ȃ̃ CMD11ῒ

Ҭ ₮ ̆ ҹ  Ȃפ

ᴰ ⌠ Ữ ̆Һ Ả ↕̆פ ᴰ

ῤ Ҍ Ȃ ԍҺ CMD12̆פ ADDRESS_OUT_OF_RANGEᵝ

ᵝ ᴰ Ȃ 

ҹԅᶏ Ḡ ᴰ ̆ᴰ ̂ ӈ̃

Һ׆ Ữ ̂ CSD Ҭ ӈ̃ ₮ Ȃ ̆ ᵬ

Ҋ ₮ Ὲ ̔ 

ÍÁØ ÒÅÁÄ ÆÒÅÑÕÅÎÃÅÍÉÎ42!.ͅ30%%$ȟ
ψzς2%!$ͅ",ͅ,%.ρππz.3!#

4!!#z2ς7ͅ&!#4/2
            (24-3) 

ῒҬ̆TRAN_SPEED:  

READ_BL_LEN:  

NSAC: ץCLK 2 

TAAC: 1 

R2W_FACTOR: Ώ  

CSD Ҭ ӈȂ Һ ᶏ ̆ Ҍ

̆ Ả ̆ ᴰ ̂ ̃ѿҩẢ Ȃפ

ԍҺ CMD12̆ RXOREβ ᵝ ᴰ Ȃ 

24.6.6.  

MMC/ SDỮ ᵝ ñ ò̆ Ώץ Ώ̆

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 

⌠ñ ò ̂פ Ҍ CMD35̆CMD36̆CMD38ӞҌ CMD13̆̃

ERASE_RESETᵝ̆ ↓ ѿҩ  Ȃפ

ΏḠ ̆ ױ Ҍ ̆ Ḡ Ȃ

WP_ERASE_SKIPᵝȂ 

҉ ̆ ԍ Ώ῀̆ Ḡ DAT0ҹᵞ Ȃ
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̆Һ ץ CMD7ץפ Ȃ 

24.6.7.  

Һ ԅ ҉ ⱳ ̆ ∆ ץ Ȃ 

ԍMMC ̆ᶏ SWITCĤפCMD6̃Ȃ EXT_CSD

BUS_WIDTH Ȃ҉ ᴆ ᵝ ̆BUS_WIDTHῤ ҹ

0x00Ȃ Һ Ώѿҩ ṿ ̆BUS_WIDTHҌᴪ ̆

SWITCH_ERRORᵝ̆ Ώ Ȃ 

ԍ SD Ữ ̆ᶏ SET_BUS_WIDTĤפACMD6̃ Ȃ҉

GO_IDLE_STATÊפCMD0̃ ҹ 1β Ȃ SET_BUS_WIDTĤACMD6ֽ̃

ᴰ ̆ ֽ SELECT/DESELECT_CARD (CMD7)פ ӊ

ץ Ȃ 

24.6.8. Ḡ  

ҹԅᾛ Һ Ḡ ̆ᶏ ῒҌ Ώ̆ ҈ Ḡ ̔ 

CSD ԍ Ḡ  ( ) 

CSD Ҭ ӄ ҳ ΏḠ ᵝ̆ ҩ ץ ΏḠ Ȃѿ֓ CSD

WP_GRP_ENABLEᵝ ѿ ΏḠ Ȃ CSD Ҭ

WP_GRP_SIZEᾝ ӈȂSET_WRITE_PROTפ ΏḠ ΏḠ ̆

CLR_WRITE_PROTפ ΏḠ ΏḠ Ȃ 

SD Ữ Ҍ ΏḠ ̆Ҍ ΏḠ  CMD28̆CMD29CMD30̃Ȃ̂פ

ΏḠ ῏ (SD Ữ SD I/O ) 

ᶷ ѿҩ ꜚ ῏̆ ᶫ ΏḠ Ȃ ꜚ

ᵝ ΏḠ Ȃ ῏ ᵝ ↕ ΏḠ Ȃ 

Password Card Lock/Unlock Operation 

҉ / Ḡ ҉ / ᵬҬ Ȃ 

24.6.9. ҉ / ᵬ 

Ḡ ⱳ ᾛ Һ ᶏ ᵟ ̆ ṜӞᶏ ȂῒҬ Ữ

128β PWD Ҭ̆ Ữ PWD_LEN8β ҬȂ ֓

ץ̆ ԍ ῏Ҍᴪ  Ȃױז

҉ class 0̃̆̂פ ACMD41̆CMD16 class 7Ȃ̃̂פ

Һ ץ ᵝ̆∆ ̆ ̆ ̆ᵖ ҉ Ȃ ӊ╠

̂PWD_LENṿҹ 0̃̆ ҉ ᴪ ꜚ҉ Ȃ 

ҍ CSD Ώ פ ̆҉ / Ӟפ ᴰ Ȃ ̆҉ /

Ҍפ ̆ғ ᶏ ╠פ ҬȂ 
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҉ / ҍפ Ώ פ ԊⱵ Ȃᴰ פ

Ḥ ̂ ̆ ̆ ҉ / Ȃ̃ 24-31. ҉ / ҹ

҉ / פ Ȃ 

24-31. ҉ /  

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

0 Ḡ (ῃ ҹ 0) ERASE LOCK_UNLOCK CLR_PWD SET_PWD 

1 PWDS_LEN 

2 

(PWD) éé 

PWDS_LEN+1 

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 = PWD. 

SET_PWD: 1 = ⌠PWD 

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
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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

UNLOCK ̆ ̂PWDS_LEÑ Ȃ 

PWDῤ ԍ ̆ ᴪ ̆ ғ Ҭ ҉ ᵝ

̂CARD_IS_LOCKEDᴪ̃ Ȃ Ҍ ̆ ҬLOCK_UNLOCK_FAILED

ᴪ ᵝȂ 

24.7. ᵬ 

24.7.1. SD I/O ᵬ 

SD I/Ô ֽIO ̃ ֓ ᵬ̔ 

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_CLK Ả̂ ҌҬ ̃ Ȃ ̆

Ả ̆Һ Ҍ ₮ᴋᵥ ̆פ ץ Ҍ ῒז ᵬȂ

└ Ả Ȃ 24-12. Ả SDIO_CLK ᵬ 24-13. ᶏ
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SDIO_DAT[2]Ḥ ᵬ ҹ Ả SDIO_CLKᶏ SDIO_DAT[2]

Ȃ 

24-12. Ả SDIO_CLK ᵬ 

SDIO_CLK

DAT  1a Ҭ H  1b

2 CLK 2 CLK1 CLK
 

24-13. ᶏ SDIO_DAT[2]Ḥ ᵬ 

SDIO_CLK

DAT[3:0]  1a Ҭ  1b

2 CLK

2 CLK

4 CLK̂ ̃

2 CLK

CMD CMD52

DAT1

DAT2

 1a

 1a

 1b

 1b

⌠ ӊ╠ ץ ̔ ᾝᶏ ( SDIO_DATACTL[0]ᵝ)̆SD I/O 

ᵬᶏ ( SDIO_DATACTL[11]ᵝ)̆ (SDIO_DATACTL[10] = 0 ғ 

SDIO_DATACTL[8] = 1)̆ ҹ׆ ⌠SD I/OҺ  (SDIO_DATACTL[1] = 1)̆DSM

׆ ⌠ Ȃ 2̆ҩSDIO_CLK D̆SM ꜚSDIO_DAT[2]

ҹ 0Ȃ Ҋ̆ ԅ RWSTOPβ(SDIO_DATACTL[9]) ̆DSMᴪ

Ả 2ҩ SDIO_CLK ̆ ѿҩ Ҭ ꜚ SDIO_DAT[2]ҹ 1Ȃ DSMῬ

׆⌠ ⌠ Ȃ ̆ ᶏ ԅ ̆DSMӞҌᴪ

ѿҩ ̆ ⌠ CRC Ȃ RWSTOP

ᵬȂ ̆SDIOҺ ץ SDIO_DAT[1]҉ SD I/OҬ Ȃ 

SD I/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 

24-14. ⱳ 1 ῀ⱳ 2 ѿ Ả

ᴆȂ Һ ѿҩ ̆ ̂BS = 0̃Ȃ ̆ⱳ 2
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ᵬ ꜚȂѿ ҩ ̆ ⱳ ׆̆ ᴰ ̂DF = 1̃Ȃ 

24-14. ⱳ 1 ῀ⱳ 2  

CMD

DAT

nҩ
CMD(1)

RES
P(1)

CMD52(RAW)
BR=1,BS=1

CMD52(R)
BS=0

1ҩ
CMD(2)

RES
P(1)

CMD52(RAW)
FS=1,DF=1

Data
Fn1

Data
Fn2

Data
Fn1

Ảⱳ 1 ̆nҩ ⌠ⱳ

1

1ҩ ⌠ⱳ

2
⌠ⱳ 1

Һ ̆Һ ץ ẢΏ ᵬȂ SDIO_CMDCTL[11]ᵝ CSM ╠

פ ѿҩ Ả №ȂCSMפ ̆ ׆ ⌠ ( Ả )̆ DSM

⌠ ╠ CRC ῀ Ȃ 

ҹԅ Ả ᵬ̆DSM WaitR ̆ Ả ᴰ ӊ╠̆ ⱳ ѿҩ

Ȃ ₮ FIFO ⌠ FIFO ҹ ̆ DSM ꜚ ῀

Ȃ 

Ҭ  

ҹԅᾛ SD I/O Ҭ Һ ̆SD ⱴԅѿҩҬ ⱳ Ȃ 4 ᵝ Ҋ̆ 8

ᵬ SDIO_DAT[1]̆ ԍ ⌠Һ Ҭ Ḥ Ȃ ԍ Ҭ ⱳ ȂSD 

I/OҬ ñ ò̆ Ҭ Ḡ ̂ᵞ̃ ⌠ Ӈ Һ ꜚ̆ Ӈ

ԍҬ Ȃѿ Һ ⱵҬ ̆ ₱ ѿ I/O ᵬ Ҭ Ȃ 

SDIO_DATACTL[11]ᵝ̆SD I/OҬ ץ SDIO_DAT[1]Ḥ ҉ ⌠Ȃ 

24-15. Ҭ ҩ Ҭ Ȃ 

24-15. Ҭ  

SDIO_CLK

DAT0

פ

2 CLK

CMD

DAT1

DAT1(mode)

S E S E Sפ E

S E

S E

Ҭ
 

24-16. ΏҬ  

SDIO_CLK

DAT0

Ώ פ

2 CLK

CMD

DAT1

DAT1(mode)

S E S E

S E

Ҭ Ҭ

S E

Ώ Sפ E

CRCS E

4β SD ᴰ ҩ ̆ Ҭ ӈȂҹԅ Ḥ
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̆Ҭ └ 2ҩ Ȃ Һ ѿҩҬ Ḥ ̆ ѿҩ

DAT1ҹᵞ̆ ԋҩ DAT1ҹ Ȃ DAT1῀ Hi-Z Ȃ

24-17. 4β Ҋ Ҭ ԅ 4β Ҭ ᵬ̆ 24-18. 4β

Ҋ ΏҬ ԅ 4β Ώ῀ Ҭ ᵬȂ 

24-17. 4β Ҋ Ҭ  

SDIO_CLK

DAT0

CMDפ

DAT1

DAT1(mode)

S E S E

S E

Ҭ Ҭ

S E S E

S E

Ҭ

2 CLK 2 CLK

 

24-18. 4β Ҋ ΏҬ  

SDIO_CLK

DAT0

CMD

DAT1

DAT1(mode) Ҭ Ҭ

2 CLK

2 CLK

CRCS E

Ώ Sפ E S E

S E

S E

S E

S E

CRCS E

2 CLK

Ҭ

 

24.7.2. CE-ATA ᵬ 

CE-ATA Ҋ ᵬ̔ 

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 

ñ CMD òβ SDIO_CMDCTL[12] ғñҌҬ ᶏ 'ᵝ SDIO_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  
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Һ ץ פ ῏ Ḥ פ Ḥ ⱳ Ȃ Һ

RW_MULTIPLE_BLOCK (CMD61)ӊ ⌠ R1b פ ῏ Ḥ Ȃ 

SDIO_CMDCTL[12]Ҭ ñᶏ פ Ḥ ò ғ ԅ SDIO_CMDCTL[13]Ҭ

ñ Ҭ ᶏ ᵝò̆ ↕ ⌠ѿҩ 8ᵝ ӊ ̆ ₮ פ ῏ Ḥ Ȃ 

פ .24-19 Ḥ ῏ ᵬ 

CMD

NrcNcr

Sפ E S E

פ Ḥ ῏
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24.8. SDIO  

SDIO ̔0x4001 2C00 

24.8.1. └  (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 

24.8.2. └  (SDIO_CLKCTL) 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

└ ₮ SDIO_CLKȂ 

(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] 

 rw rw rw rw rw rw rw 
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ᵝ/ᵝ    

31 DIV[8] № ᵝ 

ҩ ӈԅ ῀ (SDIOCLK)ҍ ₮ № ᵝ̆

SDIO_CLKCTL 0⌠ 7ᵝȂ 

30:15 Ḡ  Ḡ ᵝṿ 

14 HWCLKEN ᴆ └ᶏ ᵝ 

ᵝ ᵝ̆ ̆ ᴆ └ SDIO_CLK /῏Ȃ ԍ ᴆ

ץ Ҋ /҉ ῏ SDIO_CLK̆ ץ ᵝ ᵝ Ҍᴪ Ҋ /҉ Ȃ 

0̔῏ ᴆ └ 

1̔ ᴆ └ 

13 CLKEDGE SDIO_CLK ᵝ 

0̔ SDIOCLK ҉ ֟ SDIO_CLK 

1̔ SDIOCLK Ҋ ֟ SDIO_CLK 

12:11 BUSMODE[1:0] SDIO └ᵝ 

00̔1ᵝ SDIO  

01̔4ᵝ SDIO  

10̔8ᵝ SDIO  

10 CLKBYP ᶏ ᵝ 

ᵝ ӈԅ SDIO_CLK ԍ SDIOCLK SDIOCLK№ Ȃ 

0̔ ̆SDIO_CLK SDIO_CLKCTL DIVᵝ  

1̔ ̆SDIO_CLK ҹ SDIOCLK (SDIOCLK/1) 

9 CLKPWRSAV SDIO_CLK ꜚ /῏ ץ ⱳ  

ᵝ Ṝ̆ └ SDIO_CLK ꜚ /῏ ץ ⱳ Ȃ 

0̔SDIO_CLK  

1̔SDIO_CLK ῏  

8 CLKEN SDIO_CLK ₮ᶏ ᵝ 

0̔῏ SDIO_CLK  

1̔ SDIO_CLK 

7:0 DIV[7:0] №  

ҩ DIV[8]ᵝ ӈԅ№ ֟ SDIO_CLK Ȃ CLKBYPᵝ

ҹ 0̆SDIO_CLK SDIOCLK№ ⌠̆ ғ SDIO_CLK = SDIOCLK / 

(DIV[8:0] + 2)Ȃ 

̔ң Ώ ӊ ̆ 3ҩ SDIOCLK 2ҩ PCLK2 ̆ ԍ

⌠ SDIOCLK Ȃ 

פ .24.8.3 (SDIO_CMDAGMT) 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

ӈԅ32β פ ̆ ֓ ᵬԍ פ ѿ №̂ᵝ39⌠ᵝ 8̃  
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(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 .24.8.4 └  (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  

12 ENCMDC ᶏ פ Ḥ ֽ̂ ԍ CE-ATÃ 

ᵝ ӈԅ CE-ATA҉ פ Ḥ Ȃ 

0̔ פ Ḥ  

1̔ פ Ḥ  
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11 SUSPEND SD I/O Ả ֽ̂פ ԍ SD I/Õ 

ᵝ ӈԅ CSM ԅ Ả Ȃפ ᵝֽ ԍ SDIO Ȃ 

0̔  

1̔ Ả  פ

10 CSMEN פ ̂CSM̃ᶏ ᵝ 

0̔ פ ̂Ả CS_Idlẽ 

1̔ פ ᶏ  

9 WAITDEND ᴰ  

ᵝ ᵝ̆ פ ╠פ ᴰ Ȃ 

0̔  

1̔ ᴰ  

8 INTWAIT Ҭ  

ᵝ ӈԅ פ CS_Wait Ҭ Ȃ ᵝ ᵝ̆ פ

Ȃ 

0̔ Ҭ  

1̔ Ҭ  

7:6 CMDRESP[1:0] פ ᵝ 

֓ᵝ ӈԅ ѿҩ פ Ȃ 

00̔  

01̔  

10̔  

11̔  

5:0 CMDIDX[5:0] פ  

ҩ ӈԅ ⌠ SDIO פ Ȃ 

̔ң Ώ ӊ ̆ 3ҩ SDIOCLK 2ҩ PCLK2 ̆ ԍ

⌠ SDIOCLK Ȃ 

פ .24.8.5  (SDIO_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 

Ḡ  RSPCMDIDX[5:0] 

 
         r 

 

ᵝ/ᵝ    
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31:6 Ḡ  Ḡ ᵝṿ 

5:0 RSPCMDIDX[5:0] פ  

ᵝ Ȃ ҩ ⌠ פ פ Ȃ פ

̂R3 ̃̆ ҩ ῤ Ҍ ӈ Ȃ 

24.8.6.  (SDIO_RESPx x=0..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 24-32. Ҍ SDIO_RESPx Ȃ 

ҹ32β ̆ ҹ127β̂ᵝ128 ᵝ 0̃Ȃ 

24-32. Ҍ SDIO_RESPx 

   

SDIO_RESP0  [31:0]  [127:96] 

SDIO_RESP1 Ḡ   [95:64] 

SDIO_RESP2 Ḡ   [63:32] 

SDIO_RESP3 Ḡ   [31:1]̆ⱴ҉ᵝ 0 

24.8.7.  (SDIO_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 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

DATATO[15:0] 

rw 

 

ᵝ/ᵝ    
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31:0 DATATO[31:0]  

֓ᵝ ӈԅ ̆ SDIO_CLK Ȃ DSM ῀WaitR BUSY

̆ ṿⱴ ⌠ῤ ⁞ȂDSM ῀ ̆

ṿ⁞ 0 DTTMOUT Ȃ 

̔ ᴰ ̆ Ώ └ ╠ Ȃ 

24.8.8.  (SDIO_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 

24.8.9. └  (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 

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 
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0̔ ᶏ SD I/O ⱳ  

1̔ᶏ SD I/O ⱳ  

10 RWTYPE ֽ̂ ԍ SD I/Õ 

0̔ᶏ SDIO_DAT[2] └  

1̔ Ả SDIO_CLK └  

9 RWSTOP Ả ֽ̂ ԍ SD I/Õ 

0̔  

1̔ RWENᵝ ᵝ̆Ả  

8 RWEN ᶏ ֽ̂ ԍ SD I/Õ 

0̔  

1̔ ᶏ  

7:4 BLKSZ[3:0]  

֓ᵝ ӈԅ ᴰ ᴰ Ȃ 

0000̔  = 20 = 1  

0001̔  = 21 = 2  

0010̔  = 22 = 4  

0011̔  = 23 = 8  

0100̔  = 24 = 16  

0101̔  = 25 = 32  

0110̔  = 26 = 64  

0111̔  = 27 = 128  

1000̔  = 28 = 256  

1001̔  = 29 = 512  

1010̔  = 210 = 1024  

1011̔  = 211 = 2048  

1100̔  = 212 = 4096  

1101̔  = 213 = 8192  

1110̔  = 214 = 16384  

1111̔Ḡ  

3 DMAEN DMAᶏ ᵝ 

0̔DMA  

1̔DMAᶏ  

2 TRANSMOD ᴰ  

0̔ ᴰ  

1̔ ᴰ SDIO ᴰ  

1 DATADIR ᴰ  

0̔Ώ ⌠ ҉ 

׆1̔ Ҭ  

0 DATAEN ᴰ ᶏ ᵝ 

Ώ 1⌠ ᵝ ᴰ Ҍ ᵝҹ 0 1Ȃ RWEN ᵝ̆DSM ῀⌠
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̆ DATADIRᵝ DSM ῀WaitS WaitR Ȃ 

ѿҩ ᴰ ̆Ҍ ᵝҹ 0Ȃ 

̔ң Ώ ӊ ̆ 3ҩ SDIOCLK 2ҩ PCLK2 ̆ ԍ

⌠ SDIOCLK Ȃ 

24.8.10.  (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 

24.8.11.  (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 

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    
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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_CLK ṿȂ 

1 DTCRCERR / ̂CRC ̃ 

0 CCRCERR פ ̂CRC ̃ 

24.8.12. Ҭ  (SDIO_INTC) 

Ẓ ̔0x38 

ᵝṿ̔0x0000 0000 

ҹ Ȃ ᵝΏ1 ץ SDIO_STATҬ ᵝȂ 
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(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 

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 
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Ώ 1 Ȃ 

24.8.13. 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  

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  
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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 

24.8.14. 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 
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FIFOCNT[15:0] 

r 

 

ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿ 

23:0 FIFOCNT[23:0] FIFO  

֓ᵝ ӈԅ׆ FIFOҬ Ώ῀⌠ FIFO▼ᵩ Ȃ DATAEN ᵝ ̆

ⱴ ṿ̂ SDIO_DATALEN ̆ ṿҹ

SDIO_DATALEN[24:2]̕ SDIO_DATALENҌ ̆ ṿҹ

SDIO_DATALEN[24:2]+1̃̆ Ώѿҩ ⌠ FIFO ׆ FIFOҬ ѿҩ ̆

⁞ Ȃ 

24.8.15. 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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25. Ữ └ ̂EXMC̃ 

 ׃ .25.1

Ữ └ EXMC̆ Ữ ̆ ̆EXMCץ AMBA

ҹҒ Ữ Ḥ ̆ SRAM̆ROM̆ NOR Flash̆NAND Flash̆PC 

CardSDRAMȂ ץ ῏ Ḥ ȂEXMC ⅞№

ҹ ҩ ̂Bank̆̃ ҩ Ữ ̆ ץ Bank└

└ Ữ Ȃ 

25.2. Һ  

Â Ữ ̔ 

͠ SRAM 

͠ PSRAM/SQPI-PSRAM 

͠ ROM 

͠ NOR Flash 

͠ 8β 16β NAND Flash 

͠ 16β PC Card 

͠ SDRAM 

Â AMBA ҍ Ữ ̕ 

Â ץ ̕ 

Â ҩBank Ḥ ̕ 

Â ԍ № Ữ Ώ ̕ 

Â ԍNAND Flashῤ ᴆECC̕ 

Â 8β ̆16β̆32β ̕ 

Â NOR FlashPSRAM ̕ 

Â ᶫΏᶏ Ḥ ̕ 

Â AMBA ҍ Ữ Ҍ ̆ᴪ ꜚ№◓ ᵬȂ 

25.3. ⱳ  

25.3.1.  

EXMC6ҩ ̔AHB ̆EXMC ̆NOR/PSRAM└ ̆NAND/PC 

Card└ ̆SDRAM└ ȂAHB ̂HCLK̃ Ȃ 
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25-1.  

AHB

EXMC 

NAND-Flash/PC Card └
NOR-Flash/PSRAM 

└

E
X

M
C_

C
D

E
X

M
C_

N
R

E
G

E
X

M
C_

N
IO

R
D

E
X

M
C_

IN
T

R

E
X

M
C_

N
C

E[
2
:1

]

E
X

M
C_

N
W

E

E
X

M
C_

N
C

E3
_1

E
X

M
C_

IN
T[

2
:1

]

E
X

M
C_

N
W

A
IT

E
X

M
C_

N
C

E3
_0

E
X

M
C_

N
O

E

E
X

M
C_

N
IO

W
R

E
X

M
C_

C
L
K

E
X

M
C_

N
L(

o
r 

N
A

D
V)

E
X

M
C_

A
[2

5:
0
]

E
X

M
C_

N
E[

3
:0

]

E
X

M
C_

N
B

L[
1
:0

]

E
X

M
C_

D
[3

1:
0
]

PC Card NAND 

 
└
HCLK

EXMC ⌠

NVIC Ҭ

NOR/PSRAM 

SDRAM └

E
X

M
C_

S
D

C
K

E[1
:0

]

E
X

M
C_

S
D

N
E[1

:0
]

E
X

M
C_

N
R

A
S

E
X

M
C_

N
C

A
S

E
X

M
C_

S
D

N
W

E
E

X
M

C_
S

D
C

L
K

PSRAM/
SDRAM 
῍֣

SDRAM
῍֣

NOR/PSRAM

/NAND ̓̀ ֣

 

25.3.2. EXMC  

EXMC AHB Ȃ32ᵝ AHB Ώ ᵬ ץ ҹ₃ҩ  

8ᵝ 16ᵝ Ώ ᵬȂ ᴰ Ҭ̆AHB Ữ  

Ҍ ȂҹԅḠ ᴰ ѿ ̆EXMC Ώ Ҋץ׆ ̔ 

͠ AHB ԍ Ữ ̆↕ ̕ 

͠ AHB ԍ Ữ ↕̆ ꜚ AHB №◓ ₃ҩ Ữ

ᴰ ̕ 

͠ AHB ԍ Ữ Ȃ Ữ ΐ ⱳ ̆ SRAMȁROMȁ

PSRAM̆↕ EXMC_NBL[1:0] Ȃ ↕ Ώ ᵬ̆

ᾛ ᵬȂ 
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25.3.3.  

25-2. EXMC Bank⅞№ 

Bank0(4x64M)

Bank1(256M)

Bank2(256M)

Bank3(256M)

0x6000 0000

0x6FFF FFFF

0x7000 0000

0x7FFF FFFF

0x8000 0000

0x9FFF FFFF

0x8FFF FFFF

0x9000 0000

Banks Ữ

SDRAM Device0
(256M)

SDRAM Device1
(256M)

0xC000 0000

0xCFFF FFFF

0xD000 0000

0xDFFF FFFF

SDRAM

NAND

PC Card

NOR/PSRAM
SQPI-PSRAM

 

EXMC Ữ № ҩBank̆ҩBank256M ῒ̆ҬBank0№ҹ4ҩRegion̆

ҩRegion64M ȂBank1Bank2 № 2ҩSection̆№≢ Ữ

Ữ ȂBank3№ 3ҩSection̆№≢ Ữ ̆ Ữ I/OỮ Ȃ 

ҩBankRegion └Ḥ ̆Ӟ Ȃ 

Bank0ԍ NORȁPSRAM Ȃ 

Bank1Bank2ԍ NAND Flash̆ғ ҩBankѿҩNANDȂ 

Bank3ԍ PC Ȃ 

SDRAM Device0SDRAM Device1ԍ SDRAMȂ 

NOR PSRAM  

25-3. Bank0 Bank0ҩRegion ȂAHB HADDR[27̔26]ᵬҹ

ҩRegionḤ Ȃ 
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25-3. Bank0  

Region0

Region1

Region2

Region3

0x60000000

0x63FF FFFF
0x64000000

0x67FF FFFF
0x68000000

0x6BFF FFFF
0x6C000000

0x6FFF FFFF

NOR/PSRAM0
SQPI-PSRAM

NOR/PSRAM1

NOR/PSRAM2

NOR/PSRAM3

HADDR[27:26] Regions Ữ

00

01

10

11

 

ԍHADDR[25:0]̆ Ữ Ҍ ̆ ₮ᴪץ

Ҍѿ ’̆ᵖEXMC HADDR ץ Ữ Ȃΐᵣ ↕

Ҋ̔ 

͠ Ữ 8ᵝ ̆EXMCῤ HADDR[25:0]ҍ

EXMC_A[25:0]̆ EXMC_A[25:0]ҍ Ữ ̕ 

͠ Ữ 16β ̆ HADDR ҹ

ӊ Ῥ Ữ ȂEXMCῤ HADDR[25:1]ҍ EXMC_A[24:0]̆

EXMC_A[24:0]ҍ Ữ ̕ 

͠ Ữ 32β ̆ HADDR ҹ

ӊ Ῥ Ữ ȂEXMCῤ HADDR[25:2]ҍ EXMC_A[23:0]̆

EXMC_A[23:0]ҍ Ữ Ȃ 

NAND/PC Card 

Bank1Bank2 NAND Flash̆Bank3 PC CardȂ ҩBank 25-4. 

NAND/PC Card№ҹ ҩ Ữ Ȃ 
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25-4. NAND/PC Card 

Ữ

Ữ

Ữ

Ữ

Ữ

Ữ

I/O Ữ

Bank1

Bank2

Bank3

0x7000_0000

0x73FF_FFFF

0x7800_0000

0x7BFF_FFFF

0x8000_0000

0x83FF_FFFF

0x8800_0000

0x8BFF_FFFF

0x9000_0000

0x93FF_FFFF

0x9800_0000

0x9BFF_FFFF

0x9C00_0000

0x9FFF_FFFF

Ữ
EXMC Ữ  

Bank

 

NAND  

ԍNAND Flash̆ ץ ⅞№ҹ3ҩ Ȃ 25-5. Bank1ҹBank1

Ữ ̆ פ ⅞№Ȃ 

25-5. Bank1  

פ

0x70000000

0x7000 FFFF
0x70010000

0x7001 FFFF
0x70020000

0x7003 FFFF
0x70040000

0x73FF FFFF

Ữ EXMC Ữ Bank

Bank1
Ữ

HADDR[17:16]

00

01

1X

 

AHB≠ HADDR[17:16]҈҉ץҩ ̔ 

͠ HADDR[17:16]=00̆ ̕ 

͠ HADDR[17:16]=01̆ פ ̕ 
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͠ HADDR[17:16]=1X̆ Ȃ 

ᴆᶏ 3ҩ NAND FLASHȂ ᵬ ↕ Ҋ̔ 

̔ ᵬNAND Flash̆ ᴆ Ώ῀ Ȃ ᴰ Ҭ̆EXMCᴪ

ᶏ Ḥ ̂ALẼ̆ ALE ⌠EXMC_A[17]Ȃ 

פ ̔ NAND Flash ̆פ ᴆ פ Ώ῀ Ȃפ ᴰפ Ҭ ĔXMC

ᴪᶏ פ Ḥ ̂CLẼ̆CLE ⌠EXMC_A[16]Ȃ 

̔NAND FLASHΏ ̆ ᴆ ₮ Ώ῀ Ȃ EXMC ̆

ᴆ Ώ῀ ̆ EXMC ̆ ᴆ Ȃ ԍ

NAND FLASHᴪ ꜚ ⱴῒῤ ᵬ ̆ Ώ Ҍ ᴆḱ ᵬ Ȃ 

SDRAM  

HADDR[28]ᵝ ңҩSDRAM Bank̆ 25-6. SDRAM Ȃ 

25-6. SDRAM  

SDRAM device0

SDRAM device1

devicesHADDR[28] Ữ

0

1

0xC000 0000

0xCFFF FFFF
0xD000 0000

0xDFFF FFFF

SDRAM

SDRAM

 

25-1. SDRAM ԅSDRAM13β 11β↓ ̔ 

25-1. SDRAM  

Ữ  ῤ bank  ↓  Ữ  

8-bit HADDR[25:24] HADDR[23:11] HADDR[10:0] 
64 Mbytes: 

4 x 8K x 2K 

16-bit HADDR[26:25] HADDR[24:12] HADDR[11:1] 
128 Mbytes: 

4 x 8K x 2K x 2 

32-bit HADDR[27:26] HADDR[25:13] HADDR[12:2] 
256 Mbytes: 

4 x 8K x 2K x 4 

25.3.4. NOR/PSRAM└  

EXMC NOR/PSRAM└ └Bank0̆ ץ NOR FlashȁPSRAMȁSRAMȁROM

CRAM Ữ ȂEXMCBank0ҩRegion₮ѿҩ ѿ Ḥ ̆NE[x](x=0..3)̆

ԍ 4ҩRegionҬ ̆ ῒז Ḥ ῍֣ Ȃ ҩRegion Ғ

└Ȃᵖ Region0 SQPI-PSRAMỮ Ȃ 

̔ 
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Ҋ̆ └ ₮Ḥ ῤ AHB ̂HCLK̃ ҉ Ȃ 

Ҋ̆ └ ₮ Ữ ̂EXMC_CLK̃ Ҋ Ȃ 

NOR/PSRAM  

25-2. NOR FlashḤ  

EXMC  ᴰ   ⱳ  

EXMC_CLK ₮  Ḥ  

EXMC_A[25:0] 
₮ /   

EXMC_A[25:16] 

EXMC_D[15:0] 

῀/ ₮ 
/  

̂ ̃ 
/  

῀/ ₮ 
/  

̂ ̃ 
 

EXMC_NE[x] ₮ /  ̆ x=0/1/2/3 

EXMC_NOE ₮ /  ᶏ  

EXMC_NWE ₮ /  Ώᶏ  

EXMC_NWAIT ῀ /  ῀Ḥ  

EXMC_NL(NADV) ₮ /   

25-3. PSRAM Ḥ  

EXMC  ᴰ   ⱳ  

EXMC_CLK ₮  Ḥ  

EXMC_A[25:0] ₮ /   

EXMC_D[15:0] ῀/ ₮ /   

EXMC_NE[x] ₮ /  ̆x=0/1/2/3 

EXMC_NOE ₮ /  ᶏ  

EXMC_NWE ₮ /  Ώᶏ  

EXMC_NWAIT ῀ /  ῀Ḥ  

EXMC_NL(NADV) ₮ /  Ḥ  

EXMC_NBL[1] ₮ /  ᶏ  

EXMC_NBL[0] ₮ /  ᵞ ᶏ  

25-4. SQPI-PSRAM Ḥ  

EXMC  ᴰ   ⱳ  

EXMC_CLK ₮  Ḥ  

EXMC_NE[0] ₮  ̆ᵞ  

EXMC_D[0] ῀/ ₮  ̆ Ḥפ  

EXMC_D[1] ῀/ ₮  
Ḥ

̂SPI/SQPI/QPI ̃ 

EXMC_D[3:2] ῀/ ₮  
Ḥ  

̂SQPI/QPI ̃ 
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Ữ  

25-5. EXMCNOR̆ PSRAMSRAM ↓₮ԅEXMCNOR̆ PSRAM

SRAM Ȃ 

25-5. EXMCNOR̆PSRAMSRAM  

Ữ   /Ώ 
AHB  

ᴰ  
Ữ ᴰ   

NOR Flash 

 R 8 16  

 R 16 16  

 W 16 16  

 R 32 16 № 2 EXMC  

 W 32 16 № 2 EXMC  

 R 16 16  

 R 32 16  

PSRAM 

 R 8 16  

 W 8 16 ᶏ Ḥ NBL[1̔0] 

 R 16 16  

 W 16 16  

 R 32 16 № 2 EXMC  

 W 32 16 № 2 EXMC  

 R 16 16  

 R 32 16  

 W 8 16 ᶏ Ḥ NBL[1̔0] 

 W 16 16  

 W 32 16  

SRAM and 

ROM 

 R 8 8  

 R 8 16  

 R 16 8 № 2 EXMC  

 R 16 16  

 R 32 8 № 4 EXMC  

 R 32 16 № 2 EXMC  

 W 8 8  

 W 8 16 ᶏ Ḥ NBL[1̔0] 

 W 16 8  

 W 16 16  

 W 32 8  

 W 32 16  

NOR Flash/PSRAM└  

EXMCҹSRAMȁROMȁPSRAMȁNOR Flash Ữ ᶫ ץ

ץ Ҍ Ȃ 
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25-6. NOR/PSRAM└  

 ⱳ   ᵝ ṿ ṿ 

CKDIV №   HCLK 2 16 

DLAT   EXMC_CLK 2 17 

BUSLAT  /  HCLK 0 15 

DSET   HCLK 1 255 

AHLD Ḡ  ̂ ̃ HCLK 1 15 

ASET   HCLK 0 15 

25-7. EXMC  

   Ώ   

 

1 0 SRAM/PSRAM/CRAM 
DSET 

ASET 

DSET 

ASET 

2 0 NOR Flash 
DSET 

ASET 

DSET 

ASET 

A 1 
SRAM/PSRAM/CRAM 

EXMC_NOE  

WDSET 

WASET 

DSET 

ASET 

B 1 NOR Flash 
WDSET 

WASET 

DSET 

ASET 

C 1 
NOR Flash

EXMC_NOE  

WDSET 

WASET 

DSET 

ASET 

D 1 Ḡ ⱳ  

WDSET 

WAHLD 

WASET 

DSET 

AHLD 

ASET 

AM 0 NOR Flash /  

DSET 

AHLD 

ASET 

BUSLAT 

DSET 

AHLD 

ASET 

BUSLAT 

 

E 0 

NOR/PSRAM/CRAM  

PSRAM/CRAM 

Ώ 

DLAT 

CKDIV 

DLAT 

CKDIV 

SM 0 NOR Flash /  
DLAT 

CKDIV 

DLAT 

CKDIV 

25-7. EXMC ĔXMC NOR Flash/PSRAM└ ץ ᶫ Ȃ

ץ ḱ 25-6. NOR/PSRAM└ Ҭ↓₮ ᶏӊ Ҍ

Ữ ץ Ȃ EXMC_SNCTLxᵝEXMODEN1ᶏ

̆ ץ EXMC_SNTCFGxEXMC_SNWTCFGxΏ Ȃ 

EXMC_CLKץ CCKβ Ȃ CCK 0̆ NOR Flashᶏ ᴪ֟

EXMC_CLK̕ CCK1̆ NOR Flash ᴪ֟ EXMC_CLKȂ 

 

1 ï SRAM/CRAM 
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25-7. 1  

(EXMC_A[25:0])

(EXMC_NBL[1:0])

ᶕ
(EXMC_NEx)

₴ᶕ
(EXMC_NOE)

 ᶕ
(EXMC_NWE)

(EXMC_D[15:0])
Ỵ ₴

(ASET HCLK) (DSET HCLK)  

25-8. 1Ώ  

(EXMC_A[25:0])

(EXMC_NBL[1:0])

ᶕ
(EXMC_NEx)

₴ᶕ
(EXMC_NOE)

 ᶕ
(EXMC_NWE)

(EXMC_D[15:0])

(ASET HCLK) (DSET HCLK)

EXMC ₴

1 HCLK  

25-8. 1 ῏  

ᵝ /ᵝ   ṿ 

EXMC_SNCTLx 

31-21 Ḡ  0x000 

20 CCK ‗ԍ Ữ ҍ  

19 SYNCWR 0x0 

18-16 CPS ‗ԍ Ữ  

15 ASYNCWTEN ‗ԍ Ữ  

14 EXMODEN 0x0 

13 NRWTEN 0x0 

12 WEN ‗ԍ  

11 NRWTCFG  

10 WRAPEN 0x0 

9 NRWTPOL ֽ ᵝ 15ҹ 1  

8 SBRSTEN 0x0 

7 Ḡ  0x1 

6 NREN  
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ᵝ /ᵝ   ṿ 

EXMC_SNCTLx 

5-4 NRW ‗ԍ Ữ  

3-2 NRTP ‗ԍ Ữ ̆Nor Flash̔2 

1 NRMUX 0x0 

0 NRBKEN 0x1 

EXMC_SNTCFGx 

31-30 Ḡ  0x0000 

29-28 ASYNCMOD  

27-24 DLAT  

23-20 CKDIV  

19-16 BUSLAT EXMC_NE[x]҉ ⌠Ҋ  

15-8 DSET 
‗ԍ Ữ ҍ ̂Ώ ᵬҹ DSET+1 HCLK ̆

ᵬҹ DSET HCLK ̃ 

7-4 AHLD  

3-0 ASET ‗ԍ Ữ ҍ  

A ï SRAM/PSRAM(CRAM) OE 

25-9. A  

(EXMC_A[25:0])

(EXMC_NBL[1:0])

ᶕ
(EXMC_NEx)

₴ᶕ
(EXMC_NOE)

 ᶕ
(EXMC_NWE)

(EXMC_D[15:0])
Ỵ ₴

(ASET HCLK) (DSET HCLK)  
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25-10. AΏ  

(EXMC_A[25:0])

(EXMC_NBL[1:0])

ᶕ
(EXMC_NEx)

₴ᶕ
(EXMC_NOE)

 ᶕ
(EXMC_NWE)

(EXMC_D[15:0])

(WASET HCLK) (WDSET HCLK)

EXMC ₴

1 HCLK  

A 1 ≢ ԍΏ ̆ ңҩ ̆ A Ώ

ԍ Ȃ 

25-9. A ῏  

ᵝ /ᵝ  ṿ 

EXMC_SNCTLx 

31-21 Ḡ  0x000 

20 CCK ‗ԍ Ữ ҍ  

19 SYNCWR 0x0 

18-16 Ḡ  0x0 

15 ASYNCWTEN ‗ԍ Ữ  

14 EXMODEN 0x1 

13 NRWTEN 0x0 

12 WEN ‗ԍ  

11 NRWTCFG  

10 WRAPEN 0x0 

9 NRWTPOL ֽ ᵝ 15ҹ 1  

8 SBRSTEN 0x0 

7 Ḡ  0x1 

6 NREN  

5-4 NRW ‗ԍ Ữ  

3-2 NRTP ‗ԍ Ữ ̆Nor Flash̔2 

1 NRMUX 0x0 

0 NRBKEN 0x1 

EXMC_SNTCFGx̂ ̃ 

31-30 Ḡ  0x0 

29-28 ASYNCMOD 0x0 

27-24 DLAT  

23-20 CKDIV  

19-16 BUSLAT EXMC_NE[x]҉ ⌠Ҋ  
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ᵝ /ᵝ  ṿ 

15-8 DSET 
‗ԍ Ữ ҍ ̂ ᵬҹ DSET HCLK

̃ 

7-4 AHLD  

3-0 ASET ‗ԍ Ữ ҍ  

EXMC_SNWTCFGx̂Ώ̃ 

31-30 Ḡ  0x0 

29-28 WASYNCMOD 0x0 

27-20 Ḡ  0x00 

19-16 WBUSLAT EXMC_NE[x]҉ ⌠Ҋ  

15-8 WDSET 
‗ԍ Ữ ҍ ̂Ώ ᵬҹWDSET+1 HCLK

̃ 

7-4 WAHLD 0x0 

3-0 WASET ‗ԍ Ữ ҍ  

2/B ï NOR Flash 

25-11. 2/B  

(EXMC_A[25:0])

(EXMC_NADV)

ᶕ
(EXMC_NEx)

₴ᶕ
(EXMC_NOE)

 ᶕ
(EXMC_NWE)

(EXMC_D[15:0])
Ỵ ₴

(ASET HCLK) (DSET HCLK)  

25-12. 2Ώ  

(EXMC_A[25:0])

(EXMC_NADV)

ᶕ
(EXMC_NEx)

₴ᶕ
(EXMC_NOE)

 ᶕ
(EXMC_NWE)

(EXMC_D[15:0])

(ASET HCLK) (DSET HCLK)

EXMC ₴

1 HCLK  
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25-13. BΏ  

(EXMC_A[25:0])

(EXMC_NADV)

ᶕ
(EXMC_NEx)

₴ᶕ
(EXMC_NOE)

 ᶕ
(EXMC_NWE)

(EXMC_D[15:0])

(WASET HCLK) (WDSET HCLK)

EXMC ₴

1 HCLK  

25-10. 2/B̓͂  

ᵝ /ᵝ  ṿ 

EXMC_SNCTLx̂ 2̆ B̃ 

31-21 Ḡ  0x000 

20 CCK ‗ԍ Ữ ҍ  

19 SYNCWR 0x0 

18-16 Ḡ  0x0 

15 ASYNCWTEN ‗ԍ Ữ  

14 EXMODEN 2̔0x0̆ B̔0x1 

13 NRWTEN 0x0 

12 WEN ‗ԍ  

11 NRWTCFG  

10 WRAPEN 0x0 

9 NRWTPOL ֽ ᵝ 15ҹ 1  

8 SBRSTEN 0x0 

7 Ḡ  0x1 

6 NREN 0x1 

5-4 NRW ‗ԍ Ữ  

3-2 NRTP Nor Flash̔2 

1 NRMUX 0x0 

0 NRBKEN 0x1 

EXMC_SNTCFGx̂ 2 /Ώ ᵬ̆ B ᵬ̃ 

31-30 Ḡ  0x0000 

29-28 ASYNCMOD B̔0x1 

27-24 DLAT  

23-20 CKDIV  

19-16 BUSLAT EXMC_NE[x]҉ ⌠Ҋ  

15-8 DSET 
‗ԍ Ữ ҍ ̂ ᵬҹ DSET HCLK

̃ 

7-4 AHLD 0x0 
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ᵝ /ᵝ  ṿ 

3-0 ASET ‗ԍ Ữ ҍ  

EXMC_SNWTCFGx̂ BΏ ᵬ̃ 

31-30 Ḡ  0x0000 

29-28 WASYNCMOD B̔0x1 

27-20 Ḡ  0x000 

19-16 WBUSLAT EXMC_NE[x]҉ ⌠Ҋ  

15-8 WDSET 
‗ԍ Ữ ҍ ̂Ώ ᵬҹWDSET+1 HCLk

̃ 

7-4 WAHLD 0x0 

3-0 WASET ‗ԍ Ữ ҍ  

C ï NOR Flash OE 

25-14. C  

(EXMC_A[25:0])

(EXMC_NADV)

ᶕ
(EXMC_NEx)

₴ᶕ
(EXMC_NOE)

 ᶕ
(EXMC_NWE)

(EXMC_D[15:0])
Ỵ ₴

(ASET HCLK) (DSET HCLK)  

25-15. CΏ  

(EXMC_A[25:0])

(EXMC_NADV)

ᶕ
(EXMC_NEx)

₴ᶕ
(EXMC_NOE)

 ᶕ
(EXMC_NWE)

(EXMC_D[15:0])

(WASET HCLK) (WDSET HCLK)

EXMC ₴

1 HCLK  

C 1 ≢ ԍΏ ̆ ңҩ ̆ C Ώ

ԍ Ȃ 
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25-11. C ῏  

ᵝ /ᵝ  ṿ  

EXMC_SNCTLx 

31-21 Ḡ  0x000 

20 CCK ‗ԍ Ữ ҍ  

19 SYNCWR 0x0 

18-16 Ḡ  0x0 

15 ASYNCWTEN ‗ԍ Ữ  

14 EXMODEN 0x1 

13 NRWTEN 0x0 

12 WEN ‗ԍ  

11 NRWTCFG  

10 WRAPEN 0x0 

9 NRWTPOL ֽ ᵝ 15ҹ 1  

8 SBRSTEN 0x0 

7 Ḡ  0x1 

6 NREN 0x1 

5-4 NRW ‗ԍ Ữ  

3-2 NRTP Nor Flash̔2 

1 NRMUX 0x0 

0 NRBKEN 0x1 

EXMC_SNTCFGx̂ ̃ 

31-30 Ḡ  0x0000 

29-28 ASYNCMOD C̔0x2 

27-24 DLAT 0x0 

23-20 CKDIV 0x0 

19-16 BUSLAT EXMC_NE[x]҉ ⌠Ҋ  

15-8 DSET 
‗ԍ Ữ ҍ ᵬҹ̂DSET HCLk

̃ 

7-4 AHLD 0x0 

3-0 ASET ‗ԍ Ữ ҍ  

EXMC_SNWTCFGx̂Ώ̃ 

31-30 Ḡ  0x0 

29-28 WASYNCMOD C̔0x2 

27-20 Ḡ  0x000 

19-16 WBUSLAT EXMC_NE[x]҉ ⌠Ҋ  

15-8 WDSET 
‗ԍ Ữ ҍ ̂Ώ ᵬҹWDSET+1 HCLK

̃ 

7-4 WAHLD 0x0 

3-0 WASET ‗ԍ Ữ ҍ  

D ï ᵬ 
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25-16. D  

(EXMC_A[25:0])

(EXMC_NADV)

ᶕ
(EXMC_NEx)

₴ᶕ
(EXMC_NOE)

 ᶕ
(EXMC_NWE)

(EXMC_D[15:0])
Ỵ ₴

(ASET HCLK) (DSET HCLK)

Ḧ
(AHLD HCLK)  

25-17. DΏ  

(EXMC_A[25:0])

(EXMC_NADV)

ᶕ
(EXMC_NEx)

₴ᶕ
(EXMC_NOE)

 ᶕ
(EXMC_NWE)

(EXMC_D[15:0])

(WASET HCLK) (WDSET HCLK)

EXMC ₴

1 HCLK
Ḧ

(WAHLD HCLK)  

25-12. D ῏  

ᵝ /ᵝ  ṿ 

EXMC_SNCTLx 

31-21 Ḡ  0x000 

20 CCK ‗ԍ Ữ ҍ  

19 SYNCWR 0x0 

18-16 Ḡ  0x0 

15 ASYNCWTEN ‗ԍ Ữ  

14 EXMODEN 0x1 

13 NRWTEN 0x0 

12 WEN ‗ԍ  

11 NRWTCFG  

10 WRAPEN 0x0 

9 NRWTPOL ֽ ᵝ 15ҹ 1  

8 SBRSTEN 0x0 

7 Ḡ  0x1 

6 NREN ‗ԍ Ữ  
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ᵝ /ᵝ  ṿ 

5-4 NRW ‗ԍ Ữ  

3-2 NRTP ‗ԍ Ữ  

1 NRMUX 0x0 

0 NRBKEN 0x1 

EXMC_SNTCFGx̂ ̃ 

31-30 Ḡ  0x0 

29-28 ASYNCMOD D̔0x3 

27-24 DLAT ῏ 

23-20 CKDIV  

19-16 BUSLAT EXMC_NE[x]҉ ⌠Ҋ  

15-8 DSET 
‗ԍ Ữ ҍ ̂ ᵬҹ DSET HCLK

̃ 

7-4 AHLD ‗ԍ Ữ ҍ  

3-0 ASET ‗ԍ Ữ ҍ  

EXMC_SNWTCFGx̂Ώ̃ 

31-30 Ḡ  0x0 

29-28 WASYNCMOD D̔0x3 

27-20 Ḡ  0x000 

19-16 WBUSLAT EXMC_NE[x]҉ ⌠Ҋ  

15-8 WDSET 
‗ԍ Ữ ҍ ̂Ώ ᵬҹWSET+1 HCLk

̃ 

7-4 WAHLD ‗ԍ Ữ ҍ  

3-0 WASET ‗ԍ Ữ ҍ  

M ï NOR Flash/  

25-18.  

(EXMC_A[25:16])

(EXMC_NADV)

ᶕ
(EXMC_NEx)

₴ᶕ
(EXMC_NOE)

 ᶕ
(EXMC_NWE)

(EXMC_D[15:0])
Ỵ ₴

(ASET HCLK) (DSET HCLK)

Ḧ
(AHLD HCLK)

[15:0]

[25:16]
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25-19. Ώ  

(EXMC_A[25:16])

(EXMC_NADV)

ᶕ
(EXMC_NEx)

₴ᶕ
(EXMC_NOE)

 ᶕ
(EXMC_NWE)

(EXMC_D[15:0])

(ASET HCLK) (DSET HCLK)
1 HCLK

Ḧ
(AHLD HCLK)

[15:0]

[25:16]

EXMC ₴

 

25-13. ῏  

ᵝ /ᵝ  ṿ 

EXMC_SNCTLx 

31-21 Ḡ  0x000 

20 CCK ‗ԍ Ữ  

19 SYNCWR 0x0 

18-16 Ḡ  0x0 

15 ASYNCWTEN ‗ԍ Ữ  

14 EXMODEN 0x0 

13 NRWTEN 0x0 

12 WEN ‗ԍ Ữ  

11 NRWTCFG  

10 WRAPEN 0x0 

9 NRWTPOL ֽ ᵝ 15ҹ 1  

8 SBRSTEN 0x0 

7 Ḡ  0x1 

6 NREN 0x1 

5-4 NRW ‗ԍ Ữ  

3-2 NRTP Nor Flash̔2 

1 NRMUX 0x1 

0 NRBKEN 0x1 

EXMC_SNTCFGx 

31-30 Ḡ  0x0 

29-28 ASYNCMOD 0x0 

27-24 DLAT  

23-20 CKDIV  

19-16 BUSLAT EXMC_NE[x]҉ ⌠Ҋ  

15-8 DSET 
‗ԍ Ữ ҍ ̂Ώ ᵬҹ DSET HCLK

̆ ᵬҹ DSET+1 HCLK ̃ 

7-4 AHLD ‗ԍ Ữ ҍ  
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ᵝ /ᵝ  ṿ 

3-0 ASET ‗ԍ Ữ ҍ  

Ḥ ̔ 

ⱳ EXMC_SNCTLᵝASYNCWTEN└Ȃ Ữ ̆ ᶏ

ⱳ ̂ASYNCWTEN=1̃̆ ᴪ ꜚ Ȃ Ҋ̔ 

Ữ Ḥ ҍEXMC_NOE/ EXMC_NWEḤ ̔ 

TDATA_SETUPÓ maxTWAIT_ASSERTION+4HCLK                 ̂25-1̃ 

Ữ Ḥ ҍEXMC_NEḤ ̔ 

 

maxTWAIT_ASSERTION Ó TADDRES_PHASE+ THOLD_PHASE                         ̂25-2̃ 

↕ 

TDATA_SETUPÓ(maxTWAIT_ASSERTION-TADDRES_PHASE-THOLD_PHASE)+4HCLK   ̂25-3̃ 

↕ 

TDATA_SETUP Ó 4HCLK                            ̂25-4̃ 

25-20.  

(EXMC_A[25:0])

(EXMC_NWAIT)

NRWTPOL = 0

ᶕ
(EXMC_NEx)

₴ᶕ
(EXMC_NOE)

(EXMC_D[15:0])
Ỵ ₴

4 HCLK

(EXMC_NWAIT)

NRWTPOL = 1
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25-21. Ώ  

(EXMC_A[25:0])

(EXMC_NWAIT)

NRWTPOL = 0

ᶕ
(EXMC_NEx)

 ᶕ
(EXMC_NWE)

(EXMC_D[15:0])

3 HCLK

EXMC ₴

1 HCLK

(EXMC_NWAIT)

NRWTPOL = 1

 

 

Ữ ̂EXMC_CLK̃ҍ ̂HCLK̃῏ Ҋ̔ 

EXMC_CLK=
HCLK

CKDIV+1
                           ̂25-5̃ 

ῒҬCKDIV № ̆ EXMC_SNTCFGxҬ CKDIVᵝ Ҍ

ṿȂ 

1. ҍNOR Flash 

DLAT ӊ╠ EXMC_CLK Ȃ NOR

῏ Ҋ̔ 

NOR Ҍ EXMC_NADV̆ԋ ӊ ῏ ҹ̔ 

NOR =DLAT+2                         ̂25-6̃ 

NOR EXMC_NADV̆ԋ ӊ ῏ ҹ̔ 

NOR =DLAT+3                        ̂25-7̃ 

2.  

Ḡ EXMC_NWAITḤ ҍ ѿ Ȃ Ḥ EXMC_SNCTLx

̆ᵝNRWTENᶏ ̆ᵝNRWTCFG‗ EXMC_NWAITḤ ̆

╠ѿҩ ̆ᵝNRWTPOL EXMC_NWAITḤ Ȃ 

NOR Flash Ҭ̆ EXMC_SNCTLxᵝNRWTEN1̆

ӊ ⌠ EXMC_NWAITḤ Ȃ EXMC_NWAIT̆ EXMC_NWAITӊ╠

ᴪѿ ῀ Ȃ 

EXMC_NWAIT ̔ 

NRWTPOL = 1̆EXMC_NWAIT  
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NRWTPOL = 0̆EXMC_NWAITᵞ  

Ҭ̆EXMC_NWAITḤ ң ̔ 

NRWTCFG = 1̆EXMC_NWAITḤ ̆ ╠  

NRWTCFG = 0̆EXMC_NWAITḤ ̆Ҋѿҩ ̆ ᵝ

Ȃ 

EXMC_NWAITḤ ῤ ĔXMCᴪ Ữ Ḥ Ḡ̆

₮ᶏ ̆ ғ ҉ Ȃ 

3. CRAM ᴰ ꜚ№  

CRAM1.5Ҭ ᴰ ̆EXMC⌠ ᴪ ᴰ ꜚ№ ȂҹԅḠ

№ ᵬ̆ EXMC_SNCTLxᵝCPSҬ CRAM Ȃ 

4. SM ï ᴰ  

ԍ ᴰ ̆ AHB ҹ16β ̆↕EXMCᴪ ѿ ҹ1 ᴰ

̕ AHB ҹ32β ̆↕EXMCᴪ ᴰ № 2 16β ᴰ ̆ ѿ

ҹ2 ᴰ Ȃ 

 ï NOR,PSRAM(CRAM) 

25-22. ᴰ  

(EXMC_A[25:16])

(EXMC_NADV)

ᶕ
(EXMC_NEx)

₴ᶕ
(EXMC_NOE)

 ᶕ
(EXMC_NWE)

HCLK

EXMC

(EXMC_CLK)

(EXMC_NWAIT)

(EXMC_D[15:0])
Ỵ 1 Ỵ 2 Ỵ 3

(DATLAT + 2 EXMC_CLK)  (NRWTCFG = 0)

 [25:16]

ү

2 EXMC_CLK

Ỵ 4 [15:0]

 

25-14.  

ᵝ /ᵝ  ṿ 

EXMC_SNCTLx 

31-21 Ḡ  0x000 

20 CCK ‗ԍ Ữ  

19 SYNCWR  

18-16 Ḡ  0x0 

15 ASYNCWTEN 0x0 
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ᵝ /ᵝ  ṿ 

14 EXMODEN 0x0 

13 NRWTEN ‗ԍ Ữ  

12 WEN  

11 NRWTCFG ‗ԍ Ữ  

10 WRAPEN 0x0 

9 NRWTPOL ‗ԍ Ữ  

8 SBRSTEN 0x1̆ ᶏ  

7 Ḡ  0x1 

6 NREN ‗ԍ Ữ  

5-4 NRW 0x1 

3-2 NRTP ‗ԍ Ữ ̆0x1/0x2 

1 NRMUX 0x1̆ ‗ԍ Ữ ҍ  

0 NRBKEN 0x1 

EXMC_SNTCFGx̂ ̃ 

31-30 Ḡ  0x0 

29-28 ASYNCMOD 0x0 

27-24 DLAT  

23-20 CKDIV ҉ ̔0x1̆EXMC_CLK=2HCLK 

19-16 BUSLAT EXMC_NE[x]҉ ⌠Ҋ  

15-8 DSET  

7-4 AHLD  

3-0 ASET  

Ώ  ï NOR,PSRAM(CRAM) 

25-23. ᴰ Ώ  

 






































































































































































































































































































































































































































































































































































































































