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5.12. 42085 i2¢_slave_transSmit_int ..........ccccoeiiiiiiiciiceee e 219
5.12. 43R4 12C_SIave_reCeIVE INt.......cccecviiuiieiiiiciiciecie ettt 220
5.12.44p% % i2c_master_transmit_ dmMa............ccocoiiiiiiiiiccecece e 220
5.12.45pR 4 i2C_master_receive_aMa.........ccceoueiviiiiiieiieie ettt 221
5.12.460 %0 12¢_slave_transmit_dMa ..........cccceevereiieeieeeeeceeeeeeee et 222
5.12.47PR % 12C_slave_receive_dMa .........cceiueiuiiuiiiiiiecie ettt 222
5.12. 4850 12C_MEMOIY _WIIE ....c.vcveveeeeeeeeeeeeceee ettt e e eeenes 223
5.12. 49K 4 i12C_MemOory WIIte iNt.........cccooiiiiiiiiiicece e 223
5.12.50BK 40 i2C_MemOry Wit dMa........cccceviiuiiiiieieciece e 224
5.12.51PR %0 I12C_MEMOIY_TEAU ......ccviiiiiieciieiecteee ettt ettt 225
5.12.52PK 40 i2C_MemOory read Nt ........ccccooeiiiiiiii i 226
5.12.53pR 40 12C_Memory read _dmMa .........ccocueeviiuiiiiiiecieiece ettt 226
5125440 12C_eVt_irg_NaNAIEr.......cccoviiieiicecie s 227
5.12.550R 40 12C_erm_irg_NANAIEI .......ccueiieieciecie e 227
5.12.56pR %0 i2c_dma_tx_irg_NandIer............ccoeueiuiiiiiiiiiece e 228
5.12.57pR 4 i2c_dma_rx_irg_Nandler ...........cccoceieiiieiiieee e 228
5.13 REMFEINPWAEHIE (NVIC) s 229
5.13.1 BRELNVIC_SYSIEM_TESEL .....ccviiiiiiiiciecece e 230
5.13.2 BRZINVIC_irQ_eNaDIE .......c.ecuiiveiiecieee et 230
5.13.3 BREI NVIC_irq_diSADIE ......cc.eoviiiieiecece s 231
5.13.4 KL nvic_priority_group_CONfig.......ccoceiiiiiiiiii i 231
5.13.5 BREL nvic_vector_table_Set ... 232
5.13.6 BRI nvic_lowpower mode _CONfig..........ccceiuieiuiiiiiiiiiecie et 232
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5146 BRELPWC Flag ClEar .......ccueieiieiieciece ettt 236
514.7 BRELPWC Flag GeL....ouieeiieiieeeeeeeee ettt 236
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5.15.6 BRI rtc_interrupt_enable ..o 241
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5.15.9 BRELMC flag _ClEAT......c.ccuecuiiiiicieeiececeee et 243
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5.16.3 BEET SPIINIEcooveeieieeeeeee ettt e neas 246
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5.16. 148 % 12s_default_para iNit...........ccceeeeeiieiceecee e 253
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5.19.27pR 4 tmr_overflow_event_diSable ..............ccecveeuiiiiiiiiccececeee e 297
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5.19.34pR % tmr_primary_mode_SEIECE ............ccccevviiiiiiicececee e 303
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5.19. 46K Z tMr_eVent SW_trIQOEr ....c..coviiuiiiecie ettt 310
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5.19. 48R % tmr_internal_CIOCK_SEt.......c.cciiiiiiiiciiciieie ettt 311
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5.19.52p% % tmr_external_clock_mode2_config.........cccccuevieieiiiieiieiecece e 313
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5.20.16K % usart_lin_mode_enable............ccooiririieinie s 327
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5.20.27pK % usart_hardware_flow_control_Set............cccccceeviviiiiiiiiiccccce e 332
5.20.28BR 2 usart_flag_get ........ccceviiiiieece s 332
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2023.10.26 #/IATH JRZs 2.0.5




[

AT32F403[E 4 FEBSP&Pack M FHIE S

5.23.9 BRZUXMC _NANA_INIt. ..ot 354

5.23. 10884 xmc_nand_timing_CONFIg ........cccciiiiiiiieccce s 355

5.23. 114 xmc_nand_default_para_init............c.ccoeeiiieiiiiccecceeeee e 357
5.23.12p8 % xmc_nand_timing_default_para_init..............ccccoeeiiiiiiiiececcce e 357

5.23. 13RI XMC_NaNd_NaDIE..........ceciiieieieceee et 358

5.23. 14K %0 Xxmc_Nand_eCC_ENADIE ...........ccccueeuiiviiiiieciecece e 359
5.23.15BR 2 XMC_BCC_GBL..c.viiiiiicie et 359

5.23. 16K 2 xmc_interrupt_enable ..........c.cceiviiiiiiiiiccceceee s 360

5.23. 1754 xmc_flag_status_get.......cccoviviiiiiiicc e 360
5.23.18%1 xmc_interrupt_flag_status_get..........ccoceriviiieiiiieececee e 361

5.23. 190K 2 XMC_flag_ClEATI......c.eiuiciii e e 362
5.23.20BR %0 XMC_PCCAIA_TESEL.......c.eiviiiiiiciiiiecieite ettt ettt 362
5.23.21BR 20 XMC_PCCAId_INIt....cuecveiiiiiiieceee e 363
5.23.22pK % xmc_pccard_timing_CoNfig .......cccoveiiiiieiiii e 364
5.23.23pK % xmc_pccard_default_para_init............cccceeeiiiiiiiccececeeeee e 366
5.23.24 %% xmc_pccard_timing_default_para_init..............ccccoeeeiiiiiiiiiecece e 366
5.23.25pR %0 XMC_PCCard_eNable.............c.cceiuiiueiiiiiicieeeeeee et 367

6 FERRIEIH oo 369
B.1 T e 369
B.1.1  KEIL RS UI s 369

B.1.2 TAR S U1, oo s 370

6.2 Keil TH A Jlink TEIEFRE] 1C T ..o 372
8.3 B I T TR o T oottt 374
7 FIZS TG BE oottt ettt 376

2023.10.26

# 18| A 2.0.5




U= AT32FA03[E £ FEBSP&Pack B H 18
REX

T, TGI8 XUHFILFR oottt e 56
T2 2. AMBAEE R IIZR oot 57
3. BSP BREE SCIFIIR oot e 62
B L N 4 s VSRS 63
T2 5. ADC ZFAFAFITILZR ©vvivriteieesee et 64
B A\ D O A s TSR 64
B T = To (o =)< SO 65
B Tk = To [l = g T=1 o] [ SO 66
9. EE adc_cOMDINE_MOAE_SEIECE .....c.cevevveeeeeeeeececee e n et en e eenees 66
% 10. BR% adc_base_default_para iNit............c.cooeeeeeiiicieeececee e 67
211, BRELAdC _DASE _CONTIG ....ovevieiieeeeiceceeee ettt ettt ettt 67
#12. BR%adc_dma _mode _ENADIE.............ocueiieeiecieee e 69
13, PRET adc_interrupt_eNabIE .........ooviiviiieicece s 69
£ 14, BREL adc_calibration iNit .............ooiiiiiiicce et 70
# 15. A% adc_calibration_init_Status_ get...........cccceiiiiiiiiiicccccece e 70
2 16. BRAEL adc_calibration Start............c.cccoociiiciiiiece et 70
F17. A% adc_calibration_Status get.........ccocvieuiiiiiiicccceceeceeeee s 71
£ 18. BA% adc_voltage monitor ENADIE.............c.eoveiuiiiceeeeeeeeee e 71
% 19. A% adc_voltage_monitor_threshold Value St ...........cccccevveveeieieiieceeeeee e 72
% 20. A% adc_voltage_monitor_single_channel_Select.............ccccveeeeeeeiiieceeeeeeeeeeee e 73
F 21, E¥ adc_ordinary ChanNEl_SEL...........ccc.ccieveuceeeeeeeeeeeeceeee et e 73
R 22. K% adc_preempt_channel_|ength_SEt.........cccociiiiiiiiiiiie s 74
F 23, BFE adc_preempt_ChaNNEI SEt..........covivouiieeeceeeeeee ettt ee 75
R 24. K%L adc_ordinary_CONVErsion_trgQer Sel..........ccciiiiiiiiiieie e 75
F 25. ¥ adc_preempt_CONVEISION trgQET SEL........cooceeeveuieeieeeeeeeteeeee e ee e 76
R 26. K%L adc_preempt_0ffSEt VAlUB_SEBL........c.ccooiiiiiieie e 77
F 27, ¥ adc_ordinary Part. COUNT St ........c.ciiiveueeeieiceeeeetce ettt s n e e 78
7% 28. pR% adc_ordinary_part_ mode_enable ..........cccceiiiiuieiiieeecee e 79
# 29. ¥ adc_preempt_part Mode_eNADIE ..........ccocoveveveveeeeeeeececeeeeee e 79
7% 30. A% adc_preempt_auto_mode _ENabIe ............ccocveevieiiiiiciiceccie e 80

2023.10.26 #£19W A 2.0.5




<[

5

AT32F403[E 4 FEBSP&Pack M FHIE S

2023.10.26

#* 31.

% 32.
% 33.
* 34,
% 35.
% 36.
% 37.
% 38.
% 39.
% 40,
x41.
* 42,
%43,
* 44,
% 45,
% 46.
* 47.
% 48.
* 49.
% 50.
* 51.
% 52.
% 53.
% 54.
% 55.

% 56.

* 57.
% 58.
% 59.
% 60.
% 61.
% 62.

PREL adc_tempersensor_VINtrV_enable............ocvoeiieiii i 80
PR%L adc_ordinary_software_trigger_enable ............cccecveeeeiiiicececece e 80
K%L adc_ordinary_software_trigger_status get..........cccooeiiiiiiiiicci e 81
PR%L adc_preempt_software_trigger_enable ...........ccocvevieeiciciceceeeee e 81
PR %L adc_preempt_software_trigger_status_get .........ccccceeeiiieeiiicciciece e 82
PR%L adc_ordinary_conversion_data get.........cccececieiiiiiiececeeeeeee e 82
P % adc_combine_ordinary_conversion_data_get...........ccccceeiiiiiiiiiee e 83
PR%L adc_preempt_conversion_data_get............c.cceciiiiiiiiicecceecee e 83
TR Q=T o (= Te TR« L= SUR ORI 84
PR ade_interrupt_flag get .......coiiiciceecee e 84
DR G=To [o (= To T el (= | (PSRRI 85
BPR ZFAFBREITIIIER oocvritreeseeeteteese ettt 86
BPR JEBRIEIEL L .o 87
A oo TG (L= OSSR ROURROPRPRU 87
BRI DPI_FIAG GEE 1.vvivieiiicietctetcece ettt 87
BRI bpr_interrupt_flag gt ........ooi i 88
R o) oY d (= o ) (-7 | SO SERTSU SRRSO 88
BRI DRI _interrupt_@NabIE .......c.ocviiiicceccceee e 89
R oo g L= e= T == OSSOSO 89
R oo o = L= T L1 C YU RURUSRRSRRSRRR 90
PR DPr_rtC_OUPUL SEIECE.......oeceeiieiceecieicee ettt 91
PR %L bpr_rtc_clock_calibration_value_Set..............ccceviiiiiiiiiiece e 91
BRI bpr_tamper_Pin_eNnable ..........cc.ooiiiiiiiecece e 91
PRIEL bpr_tamper_pin_actiVe_1eVEl_SBt..........ccociiiiiiicicececece e 92
CAN ZFAF AR oottt 93
CAN JEE BRI 1ottt e et 94
BRI CAN_TESBL......eiieicecie ettt et et ettt ettt et e e aans 94
PR%L can_baudrate_default_para_init .............cccceiiiiiiiiiccececeee e 95
BRI CaN_DAUArate SEt..........ccoccviiuiiiiiicie et 95
BRI H can_default_para_iNit...........ccco.cceeevcucieeccceeeeee et 96
o= Yo I oY= F-T= T L] AR 97
B H can_filter_default_para_iNit..............ccceeeveucieieeeeeeeeeee e 98




<[

5

AT32F403[E 4 FEBSP&Pack M FHIE S

2023.10.26

% 63.
* 64.
% 65.
% 66.
* 67.
% 68.
% 69.
*70.
£
x®72.
£ T3
x 74,
® 75,
*76.
rTT.
®78.
£ 79.
%* 80.
* 81.
* 82.
% 83.
* 84.
% 85.
% 86.
* 87.
% 88.
% 89.
* 90.
#*91.
* 92.
% 93.
* 94

BRI CaN_fIKEI NIt ..o 99
PR%L can_debug_transmission_Prohibit..............c.ceceeiiieiiicicececece e 100
PRI can_ttc_mMOde_ENabIe ..o 101
PRI CaN_MESSAGE _tTANSIMIL......c.ecuiiviiiiciicieete ettt ettt aeene s 101
BRI can_transSmit_StAtUS gL ......ceiiuiiuiiiiiieceic ettt ettt 103
BRI CAN_ranSMIt_CANCEL .........c.ceviviiiiicieictecee e 104
BRI CAN_MESSAQE_TECEIVE ....ecuveveeeiecieeee ettt ettt ettt esae et saeeteereeaeeaee s 104
PR can_receive_fif0_TEIBASE .......ccvvveiiiieieceee e 106
BRI %L can_receive_message _Pending_ gL ........cvcouieieeuieieeieeeeee et 106
PRI can_operating_MOAE_SEL..........ccceciiuieiiirieiieieeeeee ettt ettt 107
PRI Can_d0ZE_MOUE_ENLET ....c.iiieieieeeieeeeeee ettt ne e neneens 108
PR CAN_00ZE_MOUE_BXIl ..c.veviierieiiiieiieieiieie ettt sttt esesae e eneseenesaeneas 108
BREL can_error_type reCOIA_gBL........ocuicuiiueeeeeeeieeie ettt et 109
BRI EL can_reCeive _error_COUNLET BT ......cccoiecuiieeeeeeeieeee et ettt eae e eae e 109
PRI can_transmit_error_COUNTET _gBL..........ccccviuieuiereeieeieeeeereete ettt 110
BRI can_interrupt_ENADIE ..........cc.eoeiieeieceecee e 110
S Qo= Vo I = Yo T o =] SO 112
BRI can_interrupt_flAg QEt .....cveoueieecee e 112
BRI CAN_FIAQg_ CIBAT ......eeceeceeceeeeeee ettt 113
CRC ZFAFZRATIVZR <ttt sttt sttt e e e st et et e s et et esens e e ese s enennenes 115
CRC FEBRIEUE Y ..ot 115
o (oo = 1 t= M =11 RO 115
BREL crc_one_word_CalCUIAte ............cceeoviivieiiieiccie e 116
BRI Cre_DIOCK _CAICUIALE ...t 116
g el oo - 1= o [ TP 117
BRI cre_commON_data_ Set........ccciiieiiiei e 117
BRI crc_common_data_get........coccooiiiiiiiii e 117
BRI Cre_init_data St .......cvcvevcecieiceiees e 118
BREL cre_reverse_input_data_Set............ccccviiiiiiiiiiiiicceceeee e 118
PREL crc_reverse_output_data_ St ..........ccceiiiiiiiicecee s 119
BRI CrC_POIY_ VaIUE S ..cviiiiceicceecee ettt 119
BRI CrC_POlY VAIUE GO ......vieieeieeeeeeceeeeeee ettt 120




<[

5

AT32F403[E 4 FEBSP&Pack M FHIE S

2023.10.26

295, BRI CrC_POIY_SIZE SOL...uiiieiieeiceecieeeeeeeee ettt ettt ettt eaenes 120
96, EREL CrC_POIY SIZE GOL....ovieeececeeeeeeeeeeeee et en s n e eanaen 121
97, CRM ZFAZBRATIEZR 1ottt sttt ae st ettt ettt e e ae st ne et s 122
22 98. CRM JEEBRIHUELYT ..o 122
B L RS o T == 123
R 100. BRI CIM_IEXE_DYPASS ..c.viiiiiiiciicieeie ettt eae 123
2 101, BRZL CrM_NEXt_DYPASS .....veiviiicciieecte ettt ettt eae et et 124
102, BREL CIM_Flag_ g€t ..uiiiiieiecc e 124
2 103. B crm_interrupt_flag get ......oc.eoeieeeeece e 125
104, BRZEL crm_hext_stable_ WAt ..........ccoviiiieiiciciecc s 126
2 105. BR%L crm_hick_cloCK_trimminNg_SEt..........ccocouiiuieiiiiicieceee e 126
7 106. BRZEL crm_hick_clock_calibration_SEt............cccoeiiieieiinieiieiee e 126
2 107. BREL crm_periph_ClOCK_€NADIE ..........c.eoveiecieceeecee et 127
2R 108, BRZL CrM_PEIIPN_TESEL ...ttt ete e 128
% 109. R%L crm_periph_sleep_mode_clock_enable ............cccceeuiiviiiiiiiiiiecececeeeee e 128
2 110. BRI crm_clock_SOUrCE_ENADIE..........oiviiiiecieiiece s 129
F2 A1, BT CIM_FIAQ_CIBAT ...ttt 129
112, BREL Crm_rtC_ClOCK_SEIBCE.....c.eieiieeeieeee s 130
113, BREL crm_rtC_ClOCK_€NADIE ........ovveiiiiieie e 131
T 14, BREL CrM_ahb_diV_SEt ... 131
115, BRAZL CrM_apbl_diV_SBL...ccuiiiiiieiiiiicieccceee et 132
R 116, BRI CrmM_apb2 diV_SEL...c.eceiceiiceeeeeee et 132
R 7. BREL crm_adc_ClOCK _diV_SEt.....ciiiiiieiiieceee e 133
F 118, BREL Crm_ush_CIOCK_diV_SEt....cciiiiiicicicicccs e 133
F 119. BRI crm_clock_failure_detection_enable..............cccooiiiiiiiiiiiiceceeeeee e 134
2 120. BR% crm_battery _powered _domain_ reSet..........ccccvevcuievevceerereeieeeieeeeeee et 134
S A B 3~ ol o T o] LI o o [PPSR 135
F 122, BRI CrM_SYSCIK SWILCN «....eiviececcceee ettt ee 135
R 123. %L crm_sysclk_switch_status_get.........cccoioviiiiiiiiiiccce e 136
124, FREL Crm_ClOCKS_frEQ Gt .....oiuiiviiiiciecie e 136
22125, BRI CrM_ClOCK_OUL S ....viivieicicieeecteeete ettt neeeeas 137
126, BRI crm_interrupt_eNnabIle ..........cccciiuiiiiieiicece e 138




1=l

R AT32F403[E {4 FEB SP&Pack 5 F 48 &

2023.10.26

R 127, DAC B A I i oottt ettt ettt e et ne et s 139
R 128, DAC JE BRI oottt ettt eae 139
B A T T e = TRl = 1= O 139
130, BB AAC_BNADIE ......ceoeceeeeeeeeeeeeeeee ettt 140
2% 131, BR% dac_output_buffer €nable ............coocviiiiiiiece e 140
F 132, BB dac_trigger @NaAbIE ..........ccccovoveeeeeeeeeeeeeeee et 141
R 133, BRI dac_trigQer_SEIECE.......c.ooiiieiceeeceee ettt 141
£ 134. K%L dac_software _trigger_generate ............ccccoeieeveiiiiiiiie i 142
& 135. %1 dac_dual_software_trigger generate .............cccceeveeueeieeeeieee e 142
2 136. PRZEL daC_WaVE_gENETALE.........cueieuiciiieie ettt ne e s 143
£ 137. K% dac_mask_amplitude _SEIECL............ceecviiuiiiiceeee e 143
22 138. BRZEL daC_dMa_eNable...........coveuiiieiiiiiieieseee ettt s 144
£ 139. K% dac_data_ oUtPUL et ........ccueiiiie e 144
2140, BRI dAC_1_data_SEt.. oot 145
141, BB AAC_2_ data_SEL.....ccciiieieiieieceee e 146
142, BRI dac_dual_data Set.........cociieiiiieiiceee s 146
143, DEBUG ZFAFBEITINIER 1oovvivreeeieesee ettt 147
R 144, DEBUG JE BRI N oottt sttt sttt saeeneeneeneeneene s 147
145, BREL debug_device id GL.....ccoiiiuieiiciececececeee e 147
£ 146. K% debug periph_MOdE Sl .......c.ccviiiiiiiiicece e 148
AT DMA ZFAZBETTIIZR oo 149
R AAB.DMA FEBRIEIUEL I oottt sttt aeeneereereeaeas 150
22 149. 2050 dma_default_para_iNit ............cccoeeveiiieeeeeeeeeeee e 150
2% 150.dMa_iNit SIUCE BRIAME ...oveeeeeeeeeee ettt 151
B SR N Qe 131 = Y11 OO 151
R B2 BRZL M@ _TESEL ..ottt e eaeas 153
22 153. %0 dma_data NUMDEr _SEt.........c.cviuiieeiiececeeeeeee et 153
2 154. B %0 dma_data NUMDEr_Get.........ccociiiiiiecececeee e 154
% 155. %0 dma_interrupt_ENaDIE ..........cc.oeivieeeecececee e 154
F 156. 5050 dMa_channel_eNabIe...........ccccovovvveveeeeeeceeeeeeeeeee et en e 155
F 15T AL AMA_FIAG_ GO ..ttt 156
e 158 BREL AMA_Flag ClEAT......ceveeeeeeeeeeeeee et 157




<[

5

AT32F403[E 4 FEBSP&Pack M FHIE S

2023.10.26

% 159.
#* 160.

* 161,
% 162.
# 163,
% 164.
# 165.
7 166.
* 167.
% 168.
* 169.
% 170.

*£171.

*172.
#173.
*174.
% 175.
* 176.
xA17T.
* 178.
£ 179.
* 180.
% 181.
% 182.
% 183.
* 184,
% 185.
* 186.
#* 187.
7 188.
% 189.
# 190.

E X N T B R A B ettt ettt 159
EXINT JE BRI IR ottt et ea e ea e et a e sae b e aeeaeeaeere e 159
BRI @XINE_TESEE. ..t nes 160
PRIZL exint_default_para iNit.............ccccoeiiiiiiiiccceceee s 160
=y (oL T 1 160
BRI @XINt_Flag_CIBAI ......cvecviceeceeeeeeeee et 162
BRI @XINt_flag_ gEt....ooeiieeeecee et 162
PRZL exint_interrupt_flag_get.........covoioiiiiicececee s 162
PR % exint_software_interrupt_event_generate .............cccceeveeeeeeeeciece e 163
PRI exint_interrupt_enable..............cooviuiiuiiuiieiceeeeeeee s 163
BREL exXint_eVeNnt_@Nable ...........c.coviiiiiuieiecieee e 164
FLASH ZFAFREITIEZR 1o 165
FLASH JE BRI BT oottt sttt 165
R P= 1] AT = To T o[ AT 166
BRI Flash_flag_ClEAI ...........coveuiiieieieeiee ettt 167
BRI EL flash_operation_Status get.........cecouiiiceiiiiecece e 168
PR flash_bank1_operation_status_get.........cccocevveiiiiiieiieicesee e 168
BRI %L flash_bank2_operation_status_get...........cccoceeiiiiieeiiiieeeceeeeceee e 169
PRZL flash_spim_operation_Status_ get...........ccocveiiiiiiieieceeeeeceee s 169
BREL flash_operation_ Wait fOr..........c.coviiiiiiieece e 169
PRZL flash_bank1_operation_wWait_fOor.............ccccviiiiiiiiiececeeecece e 170
BRI %L flash_bank2_operation_ wait_for............ccoooueiiiiiiiiece e 170
PR ZL flash_spim_operation_wait for ...........cccooiiiiiiiiiiccec s 171
BRI FlASN_UNIOCK ...vviviieiiiietetcte ettt 171
BRZI flash_DanK 1 _UNIOCK ........c.coiiuiiiiiiiiie et 172
BRI lash_DANK2_UNIOCK .......cvcviviririiicieieie et 172
BRI flash_SPIM_UNIOCK.........cuiiiiiieiciccee ettt 172
BRI FlASN_IOCK ...vevveeceiiiiee ettt 173
R P= Y] T oY= Ty oo S 173
BRI Flash_DANK2_10CK. .......eeeiiieiieeeiee et 173
T P= Y AT o) AT (e Yo R 174
PRIZL flash_SECOr _EraS@.........cucuiiuiiuiiiiciieeeee ettt ae e 174




<[

5

AT32F403[E 4 FEBSP&Pack M FHIE S

2023.10.26

#191.
*192.
#193.
# 194,
%195,
# 196.
#197.
# 198.
%199,
% 200.
* 201.
% 202.
* 203.
% 204,
% 205.
* 206.
% 207.
* 208.
% 209.
* 210.

% 211.

* 212
% 213.
* 214,
% 215.
* 216.
* 217.
* 218.
% 219.
* 220.
* 221,
* 222

PRI flash_internal_all_Erase .........coceoeiieiiiiiee e 175
BRI Flash_DaNKT_BIaS@.......c.ceiuiiiiiieieeieieie ettt ene e 175
BRI Flash_DanK2_Erase.........cciieiiiiieiieicee et 175
PRIZL flash_SPIM_all_Erase ..........c.ccecveiiuieuieiecieceee ettt eae e 176
BREL flash_user_system_data_erase............ccccocueeeeieiieecie i 176
PRIZL flash_WOrd_PrOgram ..........cccceiuiiiiuiceieieee ettt ereeaeeaeeneenas 177
BREL flash_halfword _programe...........c.cceceeoieieiee et 177
PRIZL flash_DYte _Program ........cc.ccecueiuiiicieciieeeeee ettt 178
BR%L flash_user_system_data_program............cccoeeeeeeeeieeeeee e 179
BRI FlaSN_©PP_SBL.....iiuiiiiciiieiceicee ettt ens 179
BREL flash_epp_Status_get.......cc.oiuiiiiiiiee et 180
PRZL flash_fap_@NaDIE..........c.ocviiiuiieiiiceceeee e 180
BREL flash_fap StAtUS_get........cciiuiiiiiiieie e 181
BRI FlAaS_SSD_SEL ...veeiieiicece s 181
PR flash_sSh_Status_get .......ccciiiiieiiiiceceee e 182
BREL flash_interrupt_@Nable.............ccuoouieiiiuieeieeeee e 182
PRZL flash_spim_mMOdel_SEIECL............cecueieiieicieceeceecee e 183
BRI %L flash_spim_encryption_range St ...........ccccceieeiuieieeeeeeeeeee e 183
GPIO FFAZBRITIRIZR oottt 184
[OMUX ZFAFERRTIVEZR 1ottt et be b b e sa e aeeaeeaeeaeeneeneeneene e 184
GPIO FITIOMUX JE BRI BUEL I .ottt ettt te et e et eteeneesneeneeereeneens 185
Qe o o T =111 SRS 185
BRI gPIO_IOMUX _TESEL.....ecuiiiviiiiceieie ettt ettt 186
Qe o TN 111 OO 186
BRI EL gpio_default_para_init.............cceeiiiiiiiiicecece s 187
GPIO_ NIt SIUCE BRVAMEL o.veveeeececee ettt ee ettt n e eaen 188
BRI EL gpio_input_data_bit read ..........ccoeoviiiiiiieeee e 188
BRI T gpio_iNPUL_data @AM .......c.eueeeeeeeeeeeeeeeeeeceeee e 189
PRI 2 gpio_output_data_bit_ read ..........cccoiiiiiiiii s 189
PRI gpio_output_data_r€ad .........cccceeviiiieieiciceiee e 189
e oo Y o1 S =T=Y 190
PRI gPIO_DItS MESEL....cuiiuiieiciiceicee e 190




<[

5

AT32F403[E 4 FEBSP&Pack M FHIE S

2023.10.26

* 223,
* 224,
* 225,
* 226.
* 227,
* 228.
* 229,
* 230.
* 231,
% 232
* 233,
% 234,
% 235.
* 236.
% 237.
* 238.
% 239.
* 240.
* 241,
* 242,
% 243.
* 244,
% 245,
* 246.
% 247.
* 248,
% 249.
#* 250.
#* 251.
% 252
# 253,
% 254,

BRI gPIO_DItS WIIE ..ottt 191
oo o T o Yol A1 (=TSRSS 191
BRI gPIo_PIN_WP_CONFIG ...vviviiiicieciece ettt 191
PRIZL gpio_event_output CONFIg........ceciiiiieiiceicece e 192
BRI EL gpio_event_output_eNnable.............ccooiiiuiiiiiieiecece e 193
PRIZL gpIo_pin_remap_CONMIg.......cccviiiiiiceieiece et 193
BRI gpio_exint_liN€_CONFIg.......ccociiiuiiiecie et 194
[2C ZFAFBFTTILZR oottt 195
[2C FEBRIEUIEL M oottt a e aeeaeere e 195
12C L 2 BRI BT oo 196
o Y] SR 196
PRI I2C_SOftWAIE_MESEL......cuvceiieiicieiee ettt 197
o 1 SR 197
PRI I2C_OWN_addreSST_SeL ....cuiieiiieiieiiieeceiee e 198
PR I2C_OWN_dArESS2_SEL ....oviviciiieiiiieicieseeee ettt 198
PR i2C_0WN_addreSS2_eNnable ...........ccoieiiiiieiiieieeee et 199
PR I2C_SMDUS_ENADIE ......ceeviieicee ettt 199
BRI I2C_@NADIE ...ttt nes 200
PR i2¢_fast_mMode_dUty SEL........ccocciiiieiieiciee e 200
PRI i2C_ClOCK_StretCh_enable..........oovciiiiiieeeee s 201
BRI I2C_ACK_BNADIE ......cveveeeeeeiceceee ettt 201
PR i2C_master_receive_ack_SEt .........cooiiiiieiieiee s 202
BRIEL 12C_PEC_POSItION._ SEL.....c.iiiiiiiieiiciice e 202
PREL i2c_general_call_enable .............cccciiuiiuiiuiiiiececec s 203
BREL i2C_arp_mode _ENabIe.............couiiuieiiiiiiecieciecee e 203
BRI I2C_SMDUS_MOGE_SEL.....cucvivivieiiiiieieieee et 204
BRZII2C_SMDUS_@lEIt_ SEE....eiiiiiiiiiicece s 204
PREL i2C_pec_transmit_enable .............ccceoiiuiiiiiiicece s 205
BREL i2¢c_pec_calculate _enable..............ccooeiiuiiiiiiecie e 205
PRIZLI2C_PEC_VAIUE _GEL ...ocvicvieiceeceece s 206
PR i2c_dma_end_transfer_Set..........cocoiiiiiiiiie s 206
PRI I2C_dMa_@NADIE........c.ecueceiceeceece e 206




<[

5

AT32F403[E 4 FEBSP&Pack M FHIE S

2023.10.26

#* 255.
* 256.
* 257.
#* 258.
* 259.
#* 260.
* 261.
* 262.
* 263.
# 264.
#* 265.
% 266.
* 267.
* 268.
% 269.
% 270.
% 271.
* 272.
% 273.
* 274.
% 275.
% 276.
% 277.
* 278.
% 279.
7 280.
# 281.
* 282.
% 283.
* 284,
7 285.
7 286.

R Lol g1 (= g (V] o) S = A T= o) L= Y 207
PRI I2C_Start_gENEIALe ........ccveeeeceeee ettt 207
BRI 12C_STOP_BNEIALe......c..ovieeeeceeceee et 208
PRI I2C_TDit_addreSS_SENA .......coiuiiieiiiiiieeieiee ettt 208
BRI I2C_data_SENG .....viieiiieeieice et 209
BRI I2C_0AtA_TECRIVE ....cveeeeeei ettt 209
BRI I2C Flag GOt ..o et 210
PRIZL i2¢_interrupt_flag_get.........ccocviiiiiicicececee s 211
S Vol = (o H el [=7- | OO ORSRR 211
BRI I2C_CONFIG ..ttt ettt sttt ne e 212
BRI I2C_TOWIBVEI_INIL ... ns 214
BRI I2C_ WAL BN ..ottt e ne e 214
Vol 7 | S - Io PO SRS R S 215
PRI i2C_Master_tranSmMit..........coooiiiiieiiec s 216
BRI I2C_MASTEI_TECEIVE .....c.ecviieieieiee ettt ne e b e 217
BRI I2C_SIave_tranSmMIt .........ooiiieiieecseee et 217
PRI I2C_SIAVE_TECEIVE. .......cueeviieeicieiee ettt sttt ne e s e 218
PR i2C_master_tranSmit_iNt.........cocoooiiiieee s 218
PR I2C_Master_rECEIVE INt.......ccoceiieiiiiicieiece ettt 219
BRI i2C_Slave_tranSmit_iNt..........ccoooioieiieisee s 219
PR I2C_SIaVe_TECEIVE INT.....c.iiviiiiiiieiccieiee ettt 220
PR i2C_master_transmit_dmMa.........coooiiiiiieeeee s 221
BRZI 12C_mMaster_reCeIVE_AMa ......ccooi it 221
BRI 12¢_slave_transmit_dmMa .........ccooiiiiiiieieeee e 222
BREI I2C_Slave_reCeIVE_AMa.......ccoiiiiiiiiiiiicie et 222
BRI I2C_MEMOIY WG ...ttt a et enenas 223
BRZII2C_MEemMOrY WIItE iNt ....couiiiiiiiiie e 223
PREL 12C_MemOry Wt dMa.......cceiuiiiieiciiciccee e 224
BRI ZII2C_MEMOTY _TEAA .. .ottt ereeneene s 225
PRI 12C_MemMOry read iNt.........ccecviiuiiicieciceececeee e 226
BREL I2C_MemMOry read _dmMa .......c.cocuiiuieiiiiceiecee ettt 226
PRELI2C_eVE irQ NANAIET........ocviceeceecece s 227




<[

5

AT32F403[E 4 FEBSP&Pack M FHIE S

2023.10.26

2R 287. BRELI2C_rr_irg_NANAIET ...c..iviieeceece ettt 228
R 288. BT i2c_dma_tX_irg_NandIEr...........ccceiviiviiiiiiiieciece e 228
2% 289. PRELI2C dMa X irg_ NANAIET......cveeeeie ettt ettt 228
7 290. PWC ZFAFERFTTILZR 1o 229
ZR 2971, PWC JZEBRZIIE YT oottt sttt sttt st ae e re et e saenaeetesnesneeneeneeneeneeneas 229
292, BRI NVIC_SYSLEM _TESEL ..c.viiiiiiiiciiciecee et aeereeaea 230
A K T (ol o T = AT o (= S 230
294, BREL NVIC MG _diSADIE.......cvicviiveiviciiciecie ettt 231
R 295. BREL nvic_priority group _CONTIG .......ccueeieeieeiecie ettt ettt 231
R 296. BREL NVIC_VECOr table _SEt .......ccccecviieiiiiiieciccieceece ettt 232
£ 297. BREL nvic_lowpower _mMode CONFIG.......ccueiuiiiiiieeiiceieeie ettt 232
T 298, PWC ZFAFAITTILZR ©.vvvisceseeeieeee et 233
2R 299, PWC JZEBRIZIIEL M coeveeeeee ettt sttt sttt sttt et ae e ae b e beeaeeteeaeeaeeneeneenenneeneas 233
22 300, BRIZ PWC _TESEE .. .ecueieeeee ettt ettt ettt e et e et te et e e te et e e ae et e eaeeteereeeteeneenns 234
2 301. K%L pwec_battery powered _domain_aCCESS.........cceevveiieiveeiecteeieeeeee e eeee e ete e eeeeraeans 234
2 302, B PWC_PVM_IBVEI SEIECL ......cvieeeeeeeeee ettt 234
% 303. A% pwc_power_voltage monitor_enable .............c.ccceeuieviiiiiiecececeee e 235
2 304. BREL pwe_waKeup Pin_eNable..........ccooouiiuiiiiiieececeeee et 235
22 305. BREL PWC_FlAg. ClEAT ....viieiiicieieete ettt nn 236
R 306. BREL PWC_FlIag GOt ..ouiiiiiiiiciice e 237
R 307. BREL PWC_SIEEP_MOUAE_ENLEI......c.viiiiiiiiecieeiecte ettt eaeeaea 237
2 308. K%L pwc_deep_sleep MOdE BN ............ccueiueeieiieieee e 237
7% 309. BREL pwe_standby MOde _ENLEI..........ccviiuiiiiiiiciiceceee et 238
R 310, RTC ZFAFRIRT IR oieiiee ettt sttt et ea ettt e b beeaeeaeereeneereeseeaeas 239
2 311 RTC JEBRELEL BT oo 239
2% 312, BRBIMC _COUNTET S@L.....ouoieeieiececceeeee ettt ettt ettt se e aean e 239
2 313, BRI rtC_COUNTEI _GBL ...cvviiiiiiceeeeeee ettt re s 240
314, BB MC dIVIAEr SEL....viuiiieieieeeeeeeee ettt ettt en 240
B N LTk (oo [NV L= g 1= SO 240
22316, BB MC_alarmM_SEL.....c.cvciiveiiieccecccee e 241
22 317, BREL rtC_interrupt_@NaDIE ......c..cveveeeeeeeeee ettt 241
B N R T (OB = e T o L= SO 242




<[

5

AT32F403[E 4 FEBSP&Pack M FHIE S

2023.10.26

* 319.
% 320.
* 321,
* 322.
* 323.
% 324.
* 325.
% 326.
* 327.
% 328.
* 329.
# 330.
* 331,
* 332.
# 333.
* 334,
# 335.
* 336.
% 337.
* 338.
# 339.
* 340.
% 341.
* 342.
% 343.
% 344.
% 345.
7 346.
% 347.
7 348.
#* 349.

% 350.

BRI rtc_interrupt flag_ get......oooiieiiiceecee s 242
BRI MC_flag ClEAI......icuiieiceeceeceece et 243
BREL rtc_wait_config fiNiSH........c.ooiiiiiiie s 243
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PR spi_hardware_cs_output_enable .............cccceerieiiiieieeeeesee e 250
PR 2 spi_software_cs_internal_level_Set...........cccoceviviiiieiiiece e 251
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BRI CIM_flag_ClEAT.....c.eivieeicee ettt ene e 268
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Ea R T [To T e = 1 7= oo o e IR 274
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PRI sdio_io_suspend _COmMMANd_ St ..........cccovuiiiuieiieie et 280
TIMR BFAERETTIEZR ©vocvreites bbb 280
TIMR BRI R ettt ettt 281
BRI IMIE _FESBE ..ttt re s 282
R g1 e o V1] (= = Y= | o] (= 283
PRZL tmr_output_default_para_init............ccooeeiiiiiiicececeeeee s 283
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PRZL tmr_input_default_para_init............ccccceeiiiiiiicecece s 284
NI _INPUL SETUCE BRIAME ..ottt 284
PRZL tmr_brkdt_default_para_init ............ccceoeeiiiiiiicececeeeeeee s 284
I DrKAL SUCE BRIAME ovoveeeeeeeeeee ettt 284
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PRI tMr_repetition_COUNLEr_SEt .........ccocviviieiciiccceececce s 286
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BRI tmr_counter_value_get ...........ooiiiiiiiiii s 287
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BRI AMI_dIV_VAIUE_gBL.. ... s 288
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BRI tmr_overflow_event_diSabIe ...........cocoiiiiiiiiieee s 297
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BRI tMI_Channel_enable...........cc.ciiiiiiiieicee s 299
BRZL tmr_input_channel_filter Set...........ccccoiiiiiiiiicececeeeeeeee s 300
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BRI tmr_trigger_INPUL SEIECE..........ccuiieieieceeeee et 305
BRI tMr_SUD_SYNC MOAE _SEL.....c.ociiieiiiicicee et 306
PRZL tmr_dma_request_enable ..............cviiiuiiiiiieiicecececeee s 307
BRIt _interrupt_enable ... ....c.ooviiiieeeeeee e 307
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BRI tMI_OULPUL_ENADIE .........oviieieeceeceeeeee s 311
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PRI usart_transmitter_enable ...........c..ooiiiiiieiie s 322
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PRI USAr_CIOCK_ENADIE .......coeivieiieieeieeee ettt 323
BRI usart_interrupt_€NabIE ............couieuiieiiiiece e 324
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PRIZT usart_ wakeup_id_ St .......c.ccuciiiiiiieicececeee s 325
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BREL usart_lin_mode_enable............ccooiiiiiiieee s 327
BRI usart_data_ transSmit ...........ocooiiiiii s 328
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2  Pack ZEIRE

ArteryTek# i T % #iKeil_v5. Keil_v4. IAR_V6. IAR_V7AHIIAR V8% L FiJT K IR f{iPack o, Xt
REfPackR F Xty 76 il — B U e 3
B KET L AT32F403A #2501, AT32 MCU H-fih 7519 Pack &AL PEEZBME, EZE

Pack Z 3 AN B CRARRRAAS BAZ PRI L) .

B 1. Pack &G

B 1AR_AT32MCU_AddOn_Vv2.0.2.zip

B Keil4_AT22MCU_AddOn_V2.0.2.zip
B Keil5_AT32MCU_AddOn_V2.0.2.7ip
B segger AT32MCU_AddOn_V2.0.0.zip

2.1 IAR Pack 3%

IAR_AT32MCU_AddOn.zip: % #% IAR_V6. IAR_V7 F11AR_V8 [f) /L4, 2B r.
@O fi#E IAR_AT32MCU_AddOn.zip.
@ Mili IAR_AT32MCU_AddOn.exe, I~ 7 (BARMAME B iZ L brtE il At .

& 2. 1AR Pack &35

ik Setup AT32 MCU AddOn Package to IAR V2.0.0 P

This SETUP program installs:

AT32 MCU Device AddOn Package to IAR

This AddOn will install into the following product folder.
To install to this folder,press "Start”. To install to a different folder, press "Browse"

and select another folder.

Destination Folder

C:\Program Files (x86\AR Systems\Embedded Workbench 6.0 Browse...

Realtime Status 0%

[ Start ” Cancel ]

L A

JEEG: W IAR SR & #8575 “Destination Folder” X/ i e I HIES1Z A —2,  #iid7“Browse” i £ 3L
RIREPEIR, R TS T Start” B s T T, .
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& 3. 1AR Pack ZE KR

( |

¥ Setup AT32 MCU AddOn Package to [AR V2.0.0 2 |

This SETUP program installs:

AT32 MCU Device AddOn Package to IAR

This AddOn will install into the following product folder.
To install to this folder,press "Start”. To install to a different folder, press "Browse"

and select another folder.

Destination Folder

C:\Program Files (x86\AR Systems\Embedded Workbench 6.0

[Eealtime Status IDD“@

IAR Setup has performed all requested operations successfully

Finish || cancel |

® HE“Finish”58 i 228 .

@ TFE IAR Pack /2 23 . AEEATH—A IAR T2, % M P BREIEMAE
- bR ST T4, JFiESE Options...
- #%# General Options, Jf fiik & ikHE,
- % ArteryTek LLJ% ArteryTek — AT32F .. HCHIEL 515 B,

& 4. &5E IAR Pack B

@ templote - 1AR Embedded Workbench IDE - Arm 8.22.2 Nome [=[@] = ]
File Edit View Project CMSIS-DAP Tools Window Help EreBoSer v
iNOE@ s XD CI QoK @ [0 I] At v
| Warkspace va AmbigMicro v
[Debug . AnalogDevices , @
»
Files @ & . AR
. emplaic - Dobu el ArteryTek v AT32F403 v ArteryTek - AT32F403CBT6
UAVEG) = [N e,
L b - = Axell v AT32F403A v ArteryTek - AT32F403CCT6
Lo Options for node "template!
Broadcom v AT32F407 v ArteryTek - AT32F403CCUG
Cirrus v AT32F413 v ArteryTek - AT32F403CET6
— Cypress v AT32F415 v ArteryTek - AT32F403CEUG
& Output = E » AT32F421 » ArteryTek - AT32F403CGT6
P General Options @ pson erye
Static Andlysis Faraday » AT32Faxx V1 » ArteryTek - AT32F403CGUS
Runtime Checking Fujitsu 3 ArteryTek - AT32F403RCT6
C/C++ Compier | Librery Options 2 | WISRA-C:2004 |  MISEA]
Assembler Terget | Output | Library Configuration | Library 6o D ArteryTek - AT32F403RET6
Output Converter HDSC v ArteryTek - AT32F403RGT6
Custom Buid Froeessor verient Hilsch D ArteryTek - AT32FA0SVCTE
Build Actions © Core ogrexalty - feener RS
Linker ® Davice JrteryTek - AT32F403RYGIT s ' Srizrgiics = CIEFIEYED
Debugger Infineon » ArteryTek - AT32F403VGT6
ET;EW © CHSTSPack L] Lapis » ArteryTek - AT32F403ZCT6
VSIS DAP Endien mode Flosting point settings Linear » ArteryTek - AT32F403ZETS
GDE Server @ Little FFU (VEFvt single precit Maxim » ArteryTek - AT32F403ZGT6
Let/ITAGIt - .
£ Mediatek 3
J-Link/J-Trace BESE D 18 -
T Stellaris &m0 Microchip v
Nu-Link [ hdwanead STHD (HEOH) Micronas »
PE micro
STAINK [7]DSF Extemsion [ |TrustZens Microsemi »
Third-Party Driver MitsubishiElectric 3
TImseFET NetSilicon v
TS
i i 3
[ Nordisem
Nuvoton 3
NXP v
ONSemiconductor v
Redpine 3
templat
S Renesas »
Debug Log Samsung 3
S — I S S S S S T T S O S S
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2.2 Keil_v5 Pack %3

Keil5_AT32MCU_AddOn.zip: 7#% Keil_v5 [ pack JEZ6tL, FARAA WAL N SEBR N2, 230 53

T

o)
@
®

fift |k Keil5_AT32MCU_AddOn.zip, HHAEE THTA H i S R Keild pack 2364, R EnifEr
Keil_v5 DFP 2235 4.

WRPEFT T R 5 R 234, s ArteryTek AT32xxxx_DFP.2.x.x.pack 58 i — #2235 .

#F Keil_vb Pack & 23y, #un NP B E A E

- RREEARE.

- %&F% Device &I .

- I ArteryTek AR5 (5 2.,

& 5. 5% Keil_v5 Pack ZZ1E M

\WorkSrc 5 s = _Firmware_Library V2.xx\project\at_start_ a\templates\mak_vitemplate.uvpropx ..
D:\WorkSrc\BSPs_PACKs\AT32F403A_407_Fi Library_V2.x.x\project), f403a\templ ymdk_vSitempl proj = | = Py
File Edit Wiew Project Flash Debug Peripherals Tools SVCS  Window Help
=R N & | | | D | & = /= /2| B spo_sus wiot po B2 7| Q- &
w ] @ T | %Q | template |Z| ﬁ ‘ ‘} @
e 1B ki Opti?gs]for Target ‘template’ [ =
=% Project: template
E145 template Target ] COutput ] Listing] Uszer ] CATH ] Azm ] Linker] Debug ] Ttilities
L user
_ |Soﬂ'r\'are Packs J
Ld bsp
£ firmware Vendor:  ArteryTek Software Pack
B3 cmsic Device: - AT32FAD3ACCTT Pack: |ArteryTek.AT32F—iﬂBA_4ﬂ?_DFP.E.D.D
I readme Toolset: ARM URL:  www. keil. com/dd?
Search: |
-t AT32F40x Series \j AT32F4 is a new 32-bit high peformance. low power consumption -
"}[3 AT32F403 universal microcontroller family powered by the ARM Cortex-Md4 RISC [—
core which targeted at varous MCU application arsas.
-8 AT32FA03A AT32dF4 family integm;es featur;s to simp'LHy system gesign and =
provide customers wide range of comprehensive and superior cost
€1 - AT32F403ACCT7 effective MCL portfolios with proven technology and great
€3 - AT32FA03ACCUT innovation.
€3 - AT32F403ACETY AT32FAD3A - ARM Cortex-M4 Core
€1 - AT32F403ACEUT Frequency up to 240 MHz
Flash access zero wait state
€] - AT32F403ACGTT Single-cycle muttiplier and hardware divider
. @ AT32FA03ACGUT | N\u'iIC support 16 intemal, 68 extemal intemupts, each has 16 priority
— evels
| | v~ <
0K Cancel Tefaults Help
E proj... |€FBooks| {3 Func.| 0, Tem... | |

23 K

eil_v4 Pack Z&%:

Keil4_AT32MCU_AddOn.zip: 374% Keil_v4 [IESt, 2258,

)
@

2023.10.26
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& 6. Keil_v4 Pack Z3E A MH

Setup AT32 MCU AddOn Package to Keil MDK-ARM V2.0.0

-

= 3

Folder Selection

C:hEeil wi

Destination Folder

Select the folder where SETUF will install files

press “Browse” and select another folder.

Thiz Add-0On will install into the following product folder.

To install to this folder, press"Next”, To install to a different folder,

ARM

Browse. ..

KEIL

%

4 3

| Bext >> ||| Concel |

L

A

® W Keil_v4 ffs2hr 3815 5 “Destination Folder’sf il HE P (K42 A —3,  Hiii“Browse” ik
PEPRe g m. AR sl “Next”, #H @~ 4.

& 7. Keil_v4 Pack Z3&7RE

Setup AT32 MCU AddCOn Package to Keil MDK-ARM V2.0.0

= 2

First Hame:

Last Hame:

Company Hame:

E-mail:

Customer Information

Fleaze enter wour infomation.

dd

Microseft

Microsoft

dd

ARM

Flease enter wour name, the name of the company for whom wou work and wour E-mail address.

KEIL

Y <

4 A,

’ 44 Baclk l[[ Hext >>

|[Ccmeat |

@ £ FEFE &M “Customer Information”, — AT EAE MU RE B, ARG S “Next” 5 5
R RE, R E:
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& 8. Keil_v4 Pack Z& 55

-

Setup AT32 MCU AddCn Package to Keil MDK-ARM V2.0.0 = %

Eeil MDE-ARM Setup completed ARM KElL
Microcontroller Tools

AT32 MCU AddOn FPaclkage to Eeil MI

W¥ision Setup has performed all requested operations successfully

Keil MDE-AEM Setun

4% Bacl | Finish | Cancel

® Adi“Finish"5e i %% . AE Keil v4 Pack 2235 R R 5 T B3 T RIEME S .
- A
- % Device T .
- IE#E ArteryTek $2AE 10T 2 51 (1) 84540 5 1
- I ArteryTek 5 2 0t s,
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& 9. &FE Keil_v4 Pack ZEiEM

DAWorkSrc\BSPs_PACKs\AT32F403A_407_Firmware_Library_V2.x.d\project\at_start_f403a\templates\mdk_v4\template.uvproj - pVisiond | = = 2

File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help

NG & & 4 & | | | ® | = = J= /2 | @ _sTamcmume 2 & @ & &|[F
£ | ¥ | tempate %] b B & @&
Project 2 B Options for Target 'tempate’ | & |
B85 t t —
i3 tempate Target | Dutput | Listing| User | C/C+ | Asm | Linker | Debug | Utilities
@ [AteryTek AT32F403A_207 Device ~ | @
"{:I firmware Vendor: AteryTek
"{:I readme Device: - AT32F403AVGT7
Toolset: ARM
Search: | @
#£d - AT32F403AVGTT ™ | [core: o
ARM 32-bit Cortex-M4 Microcontroller, {Up to 240 MHz max) v
£1 - AT32F407AVCTT
£1 - AT2FA07AVGTT Memories:
- Up to 1024 Kbytes of Flash memory =
€1 - AT32R40TRCTT - Up to 224 Kbytes of SRAM
&3 - ATI2HOTRETT - Up to 3 12:bit ADC (16-channel)
£1 - AT32F407RGTT - Up to 2 * 12:bit DAC 0
_ - Upto 37 |2C interfaces
€1 - AT32F07VCTT - Up to £° 12 interfaces
£3 - AT32F407VETT -Upto 4* SPI
- Up to 5* USART(UART)
£3 - AT32F407VGT7 1= CAN 2.08 i
Sk r
=] Project |@Baar: {} Functio..| Oy Templa... 0K | Bl Defaul ts Help

2.4 Segger Pack Z3%

Segger AT32MCU_AddOn.zip: 1% J-Flash N MBS0, 2B BT
@D fi#/E Segger AT32MCU_AddOn.zip.
@ Xt Segger_AT32MCU_AddOn.exe, il N A H CRARMRAMS 4% SLBrtE oI .

& 10. Segger 1, %3 A H

I Setup AT32 MCU Device AddOn to Segger V2.0.0 2

Thiz SETUP program installs:

AT32 MCU Device AddOn to Segger

This AddOn will install into the following product folder.
To install to this folder,press "Start”". To install to a different folder, press "Browse"
and =select another folder.

Support Segger JLink V620C and above.

Destination Folder

C:\Program Files (x86)\SEGGER\JLink_V620c v][[ Browse... H

’ Cancel ]

2023.10.26 #4471 JRZs 2.0.5
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R WK Segger HISEER i #E 75 “Destination Folder” X1 i flE i IS 24—, k5 idF“Browse” Z # 35%
PR & FEBE 7. R i Start”, #HH 41 IR

&| 11. Segger HZ 3L

-

[Crz Setup AT32 MCU Device AddOn to Segger V2.0.0 B

This SETUF program installs:

AT32 MCU Device AddOn to Segger

This AddOn will install into the following product folder.

To install to this folder,press "Start”. To install to a different folder, press "Browse"

and select another folder.

Support Segger JLink V620C and above.

Destination Folder

[C:\Prugram Files (x86)\SEGGER\ILink_W&20c v] Browse...

Setup has performed all requested operations su::ess‘fulli

[ Start ” Cancel ]

A

® Hi¥l“Setup has performed all requested operations successfully” Il F 7~ B 2235 ). &H &S
LR, EIEA T D RIEAT IR E A S
- TJF J-Flash.exe, HILUI X IHHEN]EFE Create a new project Jf riifi Start J-Flash %
H,

12. 3TFF J-Flash
Welcome to J-Flash | 23 |

Please zelect one of the fallowing start options:

" Open recent project: |I:Ither... J

Ereate a rew project.

[ Do not show this meszage again. Start J-Flazh

- Jash J-Flash 5, rit Target Device £24)5 B k424, W THAE:
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& 13. J-Flash BI&#H &

' '

Create New Project

Target Device

|E|:|rte:-:-h-1El I:ﬂ
Little endian -

T arget Interface Speed [kHz]

|5wD | | 4000 |
0K

TEERMER R R R K &R B ArteryTek FH5(5 B A FIE ST NR R 22235 %), an N :
& 14. &5 Device 2 &

Select device P
M anufacturer | = ﬂ
t ahufacturer Device Core Flazh size R&M size | -
-"f.:’-‘n.rteryTek ATI2F403 EXT_TYPET_1ME Cortex-pdd 1024 KB 224 KB
ArternT ek AT32F403 EXT_TvPE1_2MB Cortex-p4 2048 KB 224 KB
ArternT ek AT32F403 EXT_TPET_4MB Cortex-pd4 4096 KB 224 KB
AurtenTek AT32F403 EXT_TvPE1_SME Cortew-tdd 2192 KB 224 KB
ArtenTek AT32F403 EXT_TvPEZ_1EME Cortex-td4 16 MB 224 KB
ArtenTek AT3ZF403 EXT_TYPEZ_1MB Cortex-bd4 1024 KB 224 kB
ArtenTek ATIZF403 EXT_TWPEZ_2MB Cortex-tdd 2048 KB 224 KB
ArterT ek AT3I2F403 EXT_TYPEZ_4MEB Cortex-bdd 4096 KB 224 KB
ArberT ek AT3I2F403 EXT_TvPEZ_SME Cortex-pdd 92 KB 224 KB
ArbernT ek AT3I2F403 UMIVERSAL _TYPE1_1.. Cortex-p4 128 KB +1EME 224 KB
ArternT ek AT32F403 UMIVERSAL TYPE1_Z2.. Cortex-p4 1024 KB + 16 MB 224 KB
AurtenTek AT32F403 UMIVERSAL _TYPEZ 1.0 Cortex-bd 128KB + 16 MB 224 kB
ArtenTek AT32F403 UMIVERSAL _TYPEZ 2.0 Cortex-bd4 1024 KB + 16 MB 224 kB
ArtenTek AT IZF4038,_EXT_TWPE1_REAMP...  Comex-bd4 16 MBE 224 KB
ArtenTek AT IZF4038_ExXT_TYPE1_REAMP...  Cormex-bd 1024 KB 224 KB
ArterT ek AT I2F4030_ExXT_TYPE1_REAMP.. Corex-bd4 2048 KB 224 KB
ArternT ek AT3I2F4038_EXT_TYPE1_REAMP.. Cortex-p4 4096 KB 224 KB
ArternT ek AT32F4038_EXT_TWPE1_REAMP.. Corex-pd4 92 KB 224 KB
AurtenTek AT3IZF4030_EXT_TWPE1_REAMP...  Comex-bdd 16 MBE 224 KB
ArtenTek AT 32F4030,_ExT_TwPE1_REAMP..  Comex-b4 1024 KB 224 KB
ArtenTek AT 3ZF4038,_ExT_TWPE1_REAMP...  Comex-b4 2048 KB 224 kB
ArtenTek ATIZF4038_EXT_TWPE1_REAMP...  Comex-bd4 4096 KB 224 KB
ArtenTek AT IZF4038_ExXT_TYPE1_REAMP...  Cormex-bd 2192 KB 224 KB
ArberT ek ATIZFA030_ExT_TwPEZ_REAMP..  Corex-bd4 1E ME 224 KB
ArternT ek AT3I2F4038_ExT_TwPEZ_REAMP.. Cortex-p4 1024 KB 224 KB
ArtenT ek ATIPFANIE FXT TYPF? BFAMP Cortes-hd 4 AN48 KR PAA KR T
] Cancel
7 1 | S L] -
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Flash HESCHULEH

X FArtery MCU, AT 7EXF B R AR FrIPack U 3 & 7 M9 B 5 [ Flash &3 sC 2k LAk n

KEIL/IARZIDE T. ELid 47 #E 2k code N 3R, B &% IDE T Bt T 503 St 14 F 7 v KELER—#E, A RIE
F 0 SRR A (A FH D7 R AT T FR AR 0 B
B KBTS L AT32F403A #2510 A, AT32 MCU KA 751 Flash 57535 22819, N FEZ

Keil SVESCARIE R T55

% F K eil_vaHIKeil_v5 IDEJT AP AR FESCAF A ME AT E3EA—FE, U X RNKeil_vsH

S A R HEAT 1T o

A 1EKeil IDEJT & T B TR @A R 2 J5 RIAT 347 Debug /7 AHC & Alflash B0 SOk 5. FEIT R T

AR ST e B A HE—>Debugik -k —>Settings—>Flash Download, e ~AE:

B 15. Keil HEXHHRE

=% Project: template
g template
[d user
£ bsp
d firmware
[ cmsis
{1 readme

KA DAWorkSrcBSPs_PACKs\AT32F403A_407_Firmware_Library_V2.x.x\project\at_start_f403a\templates\mdk_vS\template.uvprojx .. = = P
File Edit Wiew Project Flash Debug Peripherals Tools SVCS  Window Help
&, | | | | = = /E #z| @ soio_Bus wibTH DO 2| - &
| %%” template |Z| ﬁ ‘ ‘} @
Project 1 E rﬂ Options for Target "template’ o |i

Dlevice ] Target] COutput ] Listing] User ] C/CH ] Asm ] Linker Ttilities ]

" Use Simulator with restrictions Settings * Use: |CMSIS-DAP Debugger
|

=] (ot |

3

CMSIS-DAP Cortex-M Target Driver Setup

< |

Debug ] Trace | Flash Download | @

Download Function
LOAD " Erase Ful Chip | Program

RAM for Algorithm

{+ Erase Sectors |V Verify Start: | 20000000 Size: |(cD0001 000

" Donct Erase | Reset and Fun

Programming Algorithm

Build Output

=] Praj... @B-:-:I-'s {}Func. |0y Tem...

Description | Device Size Device Type Address Range |
AT32FAD3A Irt.Flash(Bank1,2) ™ On-chip Flash 02000000 - DBOFFFFFH
Start: | Size:
Add | |
0K | Cancel |

Help
A

BEAE 7RI AT 7 BT £ K Flash S0 SO N ERIN R Flash 535301, I ms SECOMABB BR T B ATIC &

=

FIFRSCAFEWE BIADdFIRemove ZHl ml e, U v i A AN SEBRMCUASIL S Al 4 DAR J5 32 508

fic &

& AT R

WA 2.0.5
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F 16. Keil H U RER

2023.10.26

Cortex-M Target Driver Setup

Debug ] Trace Flash Download |

Download Function
" Eraze Full Chip ¥ Program

Faskd for Algorithm

LOAD
ii {* Eraze Sectors v Werify Start; {0x20000000 Size: |0x1000
" DonotErase [ Reset and Fiun
Pragramming Algorithm
D escription | Device Size | Device Type | Address Hange |
AT32F4034 Int.Flash(B ankl.2) 1M Or-chip Flazh 08000000H - 0303FFFFH

[ Add _] [Hemuve:l

Start: | 002000000

Size: | 000040000

Cancel

[1):4 |

Help

Bl 17. Keil 5%

miffRemove R 4 F L £ 2 R B2 N TG E R kR, R Add AT &G SCRFUMCU I 515 ST
Pt REATIR S, ARBIAT

Cortex"*tT o o [==2 |
Add Flash Programming Algorithrn gz |
Debu

b Dezcription | Flazh Size Device Type Origin -
ATI2F4034 Int.Flazh(Bankl.2] 1M On-chip Flazh Device Farnily |
AT32F4034 Tepe 1 REMAP_D Ext.Flazh[SPIM)] 16M Eut. Flash SPI Device Farnily |
AT32F4034 Tepe 1 REMAR_1 Ext.Flazh[SPIM)] 16H Ewut. Flash SPI Device Family |
AT32F4034 Tepe 2 REMAP_D Ext.Flazh[SPIM)] 16H Ewut. Flash SPI Device Family |

= AT3F4034 Tope 2 HEMAP 1 Ext.Flash[SPIM] 16k Ewst. Flash SPI Device Family |

| AT32F4034 Flazh Uzer option byte 48E On-chip Flazh Device Family ||
AM 234128 Flagh 16H Ext. Flazh 16-bit  MDF Core
I KAPSE1504 Dual Flazh Bk Ext. Flazh 32-bit ~ MDF Core

LPCT S 4 3un S2BFLO3Z SPIFI 4k Eut. Flash SPI MDFK Core
LPCT S 4 30n SZBFLOES SPIFI akd Eut. Flash SPI DK Core
LPCA07 R/ 8 S25FLO3Z SPIFI akd Eut. Flash SPI DK Core
LPCH4E0: MT250L128 SPIF] 16M Eut. Flash SPI DK Core
b 2P EA0FE Flagh akd Ext. Flazh 16-bit  MDF Core
RC28FE400 2 Dual Flazh 16M Ext. Flazh 32-bit  MDF Core
S29GL064AM Dual Flash 16H Ext. Flazh 32-bit  MDF Core i
4 1 3

Add Cancel

CAKeilwEhARMYPACK K siMAT 32F 4 _DFPYY.314FlashhaT32F 4034 _1024.FLM

B

I RFERIRE N SRS G A A B DREET A SO I B 1T TAERCE, A R os Bl #iiE SPIM

FER| TR

% 48 W

WA 2.0.5
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Bl 18. Keil 378 &0 44

P

o

Cortex-M Target Driver Setup 3

Debug | Trace Flash Download |

Download Function Rk for Algorithm
LORAD " Eraze Ful Chip ¥ Program
Fi_ {* Erase Sectors W Veriy Start: |0x20000000 Size: |0x1000

" DonotErase | Reset and Bun

Programming Algorithrm

Description | Device Size Device Type Address Range
ATIZF4034 Int.Flash(Bank1.2] 1 On-chip Flash 023000000H - 0203FFFFH
BT3I2F4034 Type 1 REMAP D ExtF.. 1Ek Eut. Flazh SPI 02400000H - 093FFFFFH ]
4 1 | »

Start: |0x05400000  Size: |0w01000000

Add | Remove |

0K | Cancel | Help

3.2 IAREHZEXHRIFERTE

IARTF AP B0 SRV SR IR £ 07 105 R AE 24587 A AR I B b it 45 72 FIMC UL 5 5 | Btk 7 R
B Aflash 5L MF . R TR LT HEE T E, FIEIARTREE R G, BbsA Sl R K

IR HEA B T4
& 19. IAR T4

Workspace w 0 X

[Del:uug v]
Files g o«
S template - Dobug | ¥ |
M bsp e
Bl crisis .
B firrmware .
B readme
B user .
B Output

a

1 Options—>Debugger—>Download—>"2J% Override default .board file—> & F5Edit, JRAELTF
EIffR -
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F 20. IAR B CHRE

-
@ template - IAR Embedded Workbench IDE - Arm 8.22.2

(=3 = |

File Edit WView Project CMSIS-DAP Tools

Window Help

iDnE@ @& x®0 oc [ < Qo%s=EcPoN Be-=0"":

[Debug ']
Files & .
M hsp .
M cmisis .
W firrrware .
! readme Category: Factory Settings
! user hd General Options
B Qutput Static Analysis @
Runtime Checking
CJC++ Compiler |Satup ” Townload IImages IExtra Options | Multicore |P1ug1ns|
Assembler
Output Converter Verify dewnload
Custom Buid Suprress download
Build Actions [V]Use flash loader
Linker [Zpverride default .board il
— $TODLETT_DIR$\confighflashloader \Ar teryTek E]
ot e ) @
CMSIS DAP .
GDE Server [[IPerform mass erase before flas
I-jet/TTAGjet
J-ink/1-Trace
| T1 Stellaris
Nu-Link
PE micro
STLINK
Third-Party Driver
TI MSP-FET
TIXDS
Debug Log .

BENJE R WLAN T A AC & 5 -

& 21. IAR Flash Loader ¥

Flash Loader Overview

Range

Offsetfaddress  Loader Path

K

3

Cancel

Mew. ..

Edit...

Delete

i

Horb flash &L R E 7152 EMCUR 1S G BRIAR 8, R Fal i AT B onT s 551411
New/Edit/Delete =ANiE AT 1524 .

DL e New B A Bt B Flash B0k 042541 . 1. 55 g New—>2. it B Flashit [l —>3. 1 B0 3 (I Flash 559%

Be B AR N B TR

2023.10.26
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A 22. IAR Flash Loader B2 &

_
Flash Loader Configuration | 23 |
Memary range _
_ QK
® Al
© Start:  0xB400000 End:  0x9400000 |
Flash Loader Overview | 2|
[ Relocate
Range Offset/A ) offset: 0x0 LS
CODE : 08000000 - Ox80fffff - Absolute adress: NAT32F403AVGT 7. flash
Flash loader path: 9

STOOLKIT_DIRS\config\flashloader\ArteryTek|\AT32F403A\AT

Extra parameters:

4

4

Parameter descriptions:

"—skip_erase” -Don't erase blocks that read empty. -

BEAL IR B & BHESPIM flash &y SC 241 . R i Bexd N AL S HAER FIFlashB VL SCHFRMTRCE . ik
FHflashBERL B SO HIIAR_AT32MCU_AddOn T B 3 R IARFF R IA TN . 7~ BlHi 1 I SPIM
flash &L 5 A & a0~ -

& 23. IAR Flash Loader Bt & 5% Ih

-
Flash Loader Overview l 29 |
Range Offset/Address  Loader Path oK
CODE : 0x8000000 - 0x30fFFFf - STOOLKIT_DIRS\config\flashloader \ArteryTek AT 32F 4034 \AT 32F 40 3AVGT 7\FlashAT32F 40 3AVGT 7. flash
CODE : 0x8400000 - 0x9400... - $TOOLKIT _DIRS\config\fashloader\ArteryTek\AT32F403A\AT32F 403A_EXT\FlashAT32F403A_EXT TYP...|)
New

1. SPIM B34 B

Artery#/rMCU ¥ #:Bank3 (P1%1% 2% & J7Reference ManualzkDataSheet) , .14 E:flash
AR N A B flash AN B TR S H 75 SR A% 00 T iiflashZE A BRI 78, 482 5 il 4 code Bl Kb
B E Y B RE L ETE SPIMAZ i 25 (A1, IDE T HLZEZR T 2 i 72 o 75 A8 FH B 0be S50 SO dE AT 41

flashZfs. Artery SPIMBE S dr 44 77 W R . AT32F4xxTypeNREMAP_P Ext.Flash.

N=1,2

P=0,1

TYPEN: 4MERISPI FlashZ$ i, s Eflash BRI M-S #4755 . FEAIME B S %0 MMCU
Reference ManualffJFLASH_SELECT %17 2k .

REMAP_P: MCU SPIM PINJI & Fk#E, fidhshiiflash i msifd: B 2 PINREIZE 28 5 ATk .
VEYIE BiES %0 RIMCU Reference Manual [#14h 5 SPIF E Lt 215 ,

REMAPO: EXT_SPIF_GRMP=000
REMAP1: EXT_SPIF_GRMP=001
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4 BSP & FH f4jid
41 BSP H@EfEH
411 HERTENE

£ ArteryTek S [E {4 & BSP s #SERIN G LT T Keil AT IAR 5 R RRAS R RIS T2, BL AT32F40
3A/A07 ZA N, HAFHH 4 AT32F403A_407_Firmware_Library V2.x.x/project/at_start_xxx/te
mplates H1, PR

& 24. templates LR

| jar v6.10 21/05/24 16:03 4=
| iar v7.4 31/05/24 16:03 it
| lar_vB.2 21/05/24 16:03 pr = e
. inc 21/05/24 16:03 =
. mdk_vd 21/05/24 16:03 o=
| mdk_v5 21/05/24 16:03  rifsE
| SIC 21/05/24 16:03 g ==o3
| readme.txt 21/05/21 11:15 THT =%

TEMAIE T Keil_v5. Keil_v4. I1AR_6.10. IAR_7.4 fil IAR_8.2 FRA KM T2 inc Rl src SCIFk
G3 MARAE T AR TR Hh BT FH 280 6 S 358 2 1 Sk SOPF S SO o FTFF0E R T AR I SO e 9 i oy TR ST
FRIATHT X N IDE TA2. W0k a2 Keil_vd TAE/RE] CRAR 2SR AS DLSE R A6 9 25 D«

Bl 25. Keil_v5 iR TR G

=% Project: template :

g%y template
=L wuser /
1 at32f403a_407 clnck/
] at32f403a_407_int.c ®

_1 main.c

i bsp / @
] at32f403a 407 board.c

FH-Ld firmware

ES emsis ,ﬂ @
] system_at32f403a_407.c

] startup_at32f403a_407.s ———

=5 readme .
_] readmetd ____________——

TRENBRIMEARRIR M T (DL AT32F403A/407 Z512545), HAth 2515 102580:
at32f403a_407_clock.c IEPECE SCHF, WE 7 EIAMRII B K piig 4.
at32f403a_407_int.c HWiSCHE, BRGNS 1305 PIAZ P T R B ARSI RE

main.c MR TRE A AR SO

at32f403a_407_board.c iRZKHACE C1F, WHE T AT-START L[4 A1 LED 255 FAE (A &
firmware T [¥) at32f403a_407_xx.c f& & A AN RSN SO

@O

2023.10.26 # 527 JRZs 2.0.5
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® system_at32f403a_407.c REHIIAIL .
@ startup_at32f403a_407.s 35301t
readme.txt TAEMIULHASCAF, Ads TR TRE I — L8 5 Dy e & 1 B 7 sU545 B
VIR KB EEL] AT32F403A #2541, AT32 MCU H Al 75119 BSP L/ #2250, A2

4.1.2 BSP fH¥EREEX

O FERETEN, FESANEYS (startup_at32f403a_407.s) | TfE, Code wik v, &
HARYE MCU U5, JFRE AR E X, MCU AL 572 5 LRI Nk R4 R %

R 1. S5 AR

MCUZEI & FeX PINs FlashX/MKB)
AT32F403ACCT7 AT32F403ACCT7 48 256
AT32F403ACET7 AT32F403ACET7 48 512
AT32F403ACGT7 AT32F403ACGT7 48 1024
AT32F403ACCU7 AT32F403ACCU7 48 256
AT32F403ACEU7 AT32F403ACEU7 48 512
AT32F403ACGU7 AT32F403ACGU7 48 1024
AT32F403ARCT7 AT32F403ARCT7 64 256
AT32F403ARET7 AT32F403ARET7 64 512
AT32F403ARGT7 AT32F403ARGT7 64 1024
AT32F403AVCT7 AT32F403AVCT7 100 256
AT32F403AVET7 AT32F403AVET7 100 512
AT32F403AVGT7 AT32F403AVGT7 100 1024
AT32F407RCT7 AT32F407RCT7 64 256
AT32F407RET7 AT32F407RET7 64 512
AT32F407RGT7 AT32F407RGT7 64 1024
AT32F407VCT7 AT32F407VCT7 100 256
AT32F407VET7 AT32F407VET7 100 512
AT32F407VGT7 AT32F407VGT7 100 1024
AT32F407AVCT7 AT32F407AVCT7 100 256
AT32F407AVGT7 AT32F407AVGT7 100 1024

@ RIS SCE (at32f403a_407.h), USE_STDPERIPH_DRIVER % & S X 5l 2 754 ]
Keil RTE jgg, fEARfEHA Keil RTE DR /B 1X N %% 8 CnT #liEE Keil-MDK )58 i A= T 5
_RTE_[Pi7 8,

® MELXMHF (at32f403a_407_conf.h), & ST AMEAEIT B %5 S, o] T3 o B ik e
FfE SR HTI R 3 B fs 2 weonk B2 MODULE_ENABLED %25 CEDT],  4n K TR

2023.10.26
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4.2

4.2.1

2023.10.26

& 26.

SHBEBERE R R X

gdefine
gdefine
gdefine
gdefine
gdefine
gdefine
gdefine
gdefine
gdefine
gdefine
gdefine
gdefine
gdefine
gdefine
gdefine
gdefine
gdefine
#define
#define
#define
#define
#define
#define
#define
#define

CEM_MODULE ENABLED
TMR_MODULE ENLBLED
EIC_MODULE ENABLED
BPFR_MODULE ENALBLED
GPI0_MODULE ENARLED
I:C_MODULE ENABLED
TSART MODULE ENABLED
PWC_MODULE ENABLED
CAN MODULE ENABLED
ADC MODULE ENABLED
D&C MODULE ENABLED
3PT_MODULE ENABLED
[Mt MODULE ENABLED
DEEUE MODULE ENABRLE
FLASH MODULE ENABRLE
CRC_MODULE ENABLED
WWDT_MODULE ENLBLED
WDT_MODULE ENABLED
EXTNT MODULE ENABLED
SDI0_MODULE ENABLED
KMC MODULE ENABLED
U3E_MODULE ENABLED

(SR

MISC MODULE ENABLED
EMAC MODULE ENABLED

at32f403a_407_conf.h [EI5E ST AR ks ok /N HEXT _VALUE, 55 #4350 v 1 i 4R 15

JRVE X B HEXT _VALUE A58

SR AE RS L PRI e B SO

BSP #iys

BSP %I LT 25 i A A VE AT S

SRS

dIT

RN E S (at32f403a_407_clock.cl.h), FLE T ERIAM R G ehdiie J s shik e,
WA B RE SRR AT BAT B iRe L R HL R st gi

ArteryTek $2 LI B C E b AL

£ 2. S REBE X NR
V] ViNd
ADC R BT i 4
BPR CMiRe ke
CAN 2 ) 28 JR) I P A B
CRC CRC HH H3
CRM KR A=
DAC B A A 28
DMA HEA AV (DMA) #ifi 8%
DEBUG Wk
EXINT A71E v A A i
GPIO 18 FH D e N\ g
- - % 54 - - %7 2.0.5
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V] N d
IOMUX S ThRER N\t
12C BATAME A
NVIC R 1 1) e B4 1
PWC L YRR ]
RTC S A
SPI BATAME A
12S EHEN
SysTick RATE
TMR A
USART WA RS RO 2E
WDT &I 1H
WWDT wWOEA
XMC AN Ak T I B
4.2.2 RN

BSP i M\ LA T iy 44 Fi
ip FRE—4MEE4ES, Bl: ADC, TMR, GPIO %, /N4 UM, 1 ade,tmr,gpio...
- RS

L “at32fxxx_ip.c”fE T3k, i at32f403a_407_adc.c
- Skt

L “at32fxxx_ip.h "fERNFF 3k, #illn: at32f403a_407_adc.h
- WE

BN — AR, 58 s
DIl S S S JNER VR

BN T2 A SRR, FERE RS E o

BN T2 A SRR, FER BRSO 2 extern i3

%l adc_reset

#1111 adc_enable

%141 spi_default_para_init
B4 spi_init

Il adc_interrupt_enable
%4 adc_flag_get

%4 adc_flag_clear

- TR
BN T — AN SRR, 8 STz
1T,

- R AR
SN R A 4 DA “HNRAES BRI _BIME” SOMRAEE _BhIE” AR, LI R H 4
B
AN AT R ip_reset,
AR AT RE R £ ip_enable ,
AN BRI A R W UE AL R £ ip_default_para_init ,
HMEAIEEAL B ip_init,
AR T BR A ip_interrupt_enable ,
ANBERR A SR BR L ip_flag_get ,
ANBERR AL B bR B ip_flag_clear ,

4.2.3 ZRiERN

AR T A PR R S S AR

AR

typedef int32_t INT32;

typedef int16_t INT16;

typedefint8_t  INTS;

2023.10.26 T % 551 -
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typedef uint32_t UINT32;
typedef uint16_t UINT16;
typedef uint8_t UINTS;

typedefint32_t s32;
typedef int16_t s16;
typedefint8_t  s8;

typedef const int32_t sc32; /*I<read only */
typedef const int16_t sc16; /*!<read only */

typedef const int8_t sc8; /*I<read only */

typedef __ 10 int32_t vs32;
typedef __ 10 int16_t vs16;
typedef __ 10 int8_t vs8§;

typedef | int32_t vsc32; /*I< read only */
typedef | int16_t vsc16; /*I<read only */
typedef __|int8_t vsc8§; /*I<read only */

typedef uint32_t u32;
typedef uint16_t u16;
typedef uint8_t u8;

typedef const uint32_t uc32; /*I<read only */
typedef const uint16_t uc16; /*I<read only */
typedef const uint8_t uc8; /*I<read only */

typedef __ 10 uint32_t vu32;
typedef __ 10 uint16_t vu16;
typedef __ IO uint8_t wvu8;

typedef __ | uint32_t vuc32; /*I<read only */
typedef __ | uint16_t vuc16; /*!<read only */
typedef __ | uint8_t wvucs; /*I<read only */

4.2.3.1 SRR

typedef enum {RESET = 0, SET = |IRESET} flag_status;

4.2.3.2 ThReIRAIHRA

typedef enum {FALSE = 0, TRUE = |FALSE} confirm_state;

4.2.3.3 HEiRtrEAIRE

typedef enum {ERROR = 0, SUCCESS = |[ERROR} error_status;

2023.10.26 % 56 ;T JRZs 2.0.5
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4.2.3.4 AR
© A

2023.10.26

7E at32fxxx_ip.h & Ak EHbE, fihn at32f403a_407.h {1772 LR
#define ADC1_BASE (APB2PERIPH_BASE + 0x2400)
#define ADC2_BASE (APB2PERIPH_BASE + 0x2800)

£ at32fxxx_ip.h #h 25, 40 at32f403a_407_adc.h [I5E XN R

#define ADC1 ((adc_type *) ADC1_BASE)
#define ADC2 ((adc_type *) ADC2_BASE)
AN ETAE A A bit f7

7 at32fxxx_ip.h 4 2RAL, 4 at32f403a_407_adc.h [5%E LUTF

/**
* @brief type define adc register all
*/

typedef struct

{

/**
* @brief adc sts register, offset:0x00
*/

union

{
__ 1O uint32_t sts;

struct

{
__ 10O uint32_t vmor 2 1;/%[0]
__lO uint32_t cce s 1A
__lO uint32_t pcce s 14 [2]
__lO uint32_t pces : 1, /%3]
__lO uint32_t occs : 1, /% [4)
__ O uint32_t reserved1 : 27;/* [31:5] */

} sts_bit;

[
* @brief adc odt register, offset:0x4C
*/
union
{
__ 10O uint32_t odt;

struct

{

® 5T
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__ 10O uint32_t odt
__10 uint32_t adc2odt

. 16; /* [15:0] */
: 16; /* [31:16] */

} odt_bit;
h

}adc_type;

ORIV e R 2 LN

A AT i = ADC1->ctrl1;
WS ADC1->ctrl1 = i
bit 5 %43 35k 7 sk i = ADC1->ctrl1. cceien;

bit 5 4785 X5 1 ADC1-> ctrl1. cceien= TRUE;
bit 5 H4%'5 1 ADC1-> ctrl1 |= 1<<5;
bit 5 E#5 0 ADC1-> ctrl1&= ~(1<<5) ;

4.3 BSP 4

4.31 BSP X {R4H

BSP(Board Support Package)H P4 2% 45 # KB B R :

& 27. BSP A4

. document 21/05/18 10:32 i
. libraries 21/05/18 10:32 3fisE
. middlewares 21/05/18 10:32 =
| project 21/05/18 10:32 ik
| utilities 21/05/14 11:35  rfdsE

document:
- AT32Fxxx [f4: /% BSP&Pack [ F 45 .pdf: X 3 795 1) BSP/Pack N TR
- ReleaseNotes AT32F403A_407_Firmware_Library.pdf:  #FhRic 3%
libraries:
- drivers: AMEIRZN
src R REAMEIRZ IS at32fxxx_ip.c

inc 3R BEANMMERIRIEIRS LSO at32fxxx_ip.h

- cmsis: WAZAHIECF
cmd SCHJE ARZARSESCE. BLHE cortex-m4 PESCIE. REWIMR SR JE B U
dsp CfF¥  dsp FEAHIGSCA

middlewares:

F=IT AR A RPN W USB PhUZIREN. MZR IRUZIREN . 1 RGIRIS5E

project:
examples: 57~ demo.

2023.10.26
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templates: 1 TFE. 1145 Keil4 . keil5 . IAR6. IAR7. ARS8 X eclipse_gcc

utilities:

B2 WL SR TRCH 3%

4.3.2 BSP ERZCCHHR
BSP R HUZE 22~
& 28. BSP E ¥ EEHIZEH

user_app.h ‘

f

‘ user_app.c ‘

| T

‘ at32f403a_407_clock.h ‘

at32f403a_407_int.c ‘ ‘ main.c ‘ ‘

I
at32fa03a_407 def.h H at32f403a_407.h I =} at32f403a_407_clock.c ‘
t ,
‘ at32f403a_407 conf.h ‘¢—{ at32f403a_407 ip.h ‘
‘ at32f403a_407 ip.c ‘
e ]
BSP b £ 2 AR a0 R
* 3. BSP B E R
X4 #iR
at32f403a_407_conf.h NIRRT B %8 S, AR EE R £ HEXT_VALUE 1% € X
main.c EETEA
at32f403a_407_ip.c SRR S, BN at32f403a_407_adc.c
at32f403a_407_ip.h SR IRED LS, N at32f403a_407_adc.h
at32f403a_407.h RHN ke tkh (at32f403a_407.h), USE_STDPERIPH_DRIVER

5558 T IX AR B EH Keil RTE Zhig, EAR#H Keil RTE ZhEERJT
JA XA 58 AT R Keil-MDK [RS8 i AR TT 5 RTE_ 14 i n) @t
at32f403a_407_clock.c N BECE SCEE, W E T BT BB R Bh AR

at32f403a_407_clock.h B T B Sk SO

at32f403a_407_int.c T R BOUE SCAE, BRINGR S T 040 P A P T R B AR R
at32f403a_407_int.h HH T R A Sk S

at32f403a_407_misc.c HABERE IR S, i nvic AL B %L, systick BB FIE S
at32f403a_407_misc.h FoAth P B Sk S0

startup_at32f403a_407.s Ja sl
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4.3.3 SRR E

AATLL GPIO 284, $iiR 1 Wi BEAT IR AT &
GPIO i % N\ i th I aR 4L

Step 1: & X gpio_init_type Z5#J4E, R~BlGn R
gpio_init_type gpio_init_struct;

Step 2:  i/H crm_periph_clock_enable %5, JT /5%t GPIO 4

Step 3:  JxWJ4HL gpio_init_struct Z5HAMA, XAE AT LAORIEHARRL R E (24 default fE) #% I
WA A
gpio_default_para_init(&gpio_init_struct);

Step 4: HCE LMK, I SEiASHGEL gpio_init 5 A %] GPIO %17 a4
ENLINNE

gpio_init_struct.gpio_pins = GPIO_PINS_2 | GPIO_PINS_3;
gpio_init_struct.gpio_mode = GPIO_MODE_OUTPUT;
gpio_init_struct.gpio_out_type = GPIO_OUTPUT_PUSH_PULL;
gpio_init_struct.gpio_pull = GPIO_PULL_NONE;
gpio_init_struct.gpio_drive_strength = GPIO_DRIVE_STRENGTH_STRONGER;
gpio_init(GPIOA, &gpio_init_struct);

W2 AME WAL IR AL 1] 2% Reference Manual #MEHITHRERR 2T, AR
AT32Fxxx_Firmware_Library V2.x.x.zip\project\at_start_fxxx\examples " %-#MXHIHIGa L FE AN 7
%o

4.3.4 A EE R B
PRI iR 2 an R A% kAT
F 4. SN ERBHER

iH iR
ke PR A R
bR KR B R R I 75
Bl (B PR R ELSE LI D R ] 24t A
MAZHn PN €t
i ZHn it 2 Mg
IR [BI{E PR H IR [
SR KA i FH BRI 96 AL PR SR
ek e £ A A8 127 o R FH 10 2 B B
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5 AT32F403 4} FE Bk BiEiR
51 HMERBFEEHESE (ADC)

ADC #if7#:451) ade_type, & T30 “at32f403_adc.h”in T :
[

* @brief type define adc register all

*/
typedef struct

—F%%él/fl\HjT ADC %ﬁ%&l%\%!

% 5. ADC FEBNNE

S R
sts ADC R4 F f745%
ctrl1 ADC # il 75 4745 1
ctrl2 ADC il 75 f7-45% 2
spt1 ADC SRAERT ) 27 14788 1
spt2 ADC SFAfER ) 45 7725 2
pcdto ADC ¥ (i1 H 4l s 2 4748 1
pcdto2 ADC ¥ (i s 25 4795 2
pcdto3 ADC ¥ (s S w27 47 2 3
pcdtod ADC ¥ o #E H s w27 47 2 4
vmhb ADC HiJE sl i) o A2 9%
vmib ADC Hi J I K1 735 A7 4%
osq1 ADC 38 J7 51 %7 7 2% 1
0sq2 ADC 38 7 5 Zr 7 4% 2
0sq3 ADC @ 7 51| 27 77 4% 3
psq ADC #5751 27 /7 4%
pdt1 ADC #6 5 3 27 77 2% 1
pdt2 ADC #6 (5 4 a7 A7 4% 2
pdt3 ADC #6 53R 2 7 4% 3
pdt4 ADC #6 53 2 7 4% 4
odt ADC B HH %5 17 o
FRAH T ADC FERRHUA
% 6. ADC FER ¥ E 1
ik e i3
adc_reset 5247 ADC i KB ZFfrae R FEE A0 E
adc_enable A/D H¥dsffine
adc_combine_mode_select F MG AF
adc_base_default_para_init Jy adc_base_struct #& EHIIAER G
adc_base_config # adc_base_struct 115 E S HHILE BN ADC (W27 47435

2023.10.26 % 611 JRZs 2.0.5




U= AT32FA03[E £ FEBSP&Pack B H 18

¥4 iR
adc_dma_mode_enable W 3e8 3 T A B 1) DMA AR5 e
adc_interrupt_enable Wik B ADC 4 Hp i fif g
adc_calibration_init Vs RS
adc_calibration_init_status_get WA HER S IR
adc_calibration_start FrUaRE 1
adc_calibration_status_get T HEIRZS IR
adc_voltage_monitor_enable 308/ oL 3 A ) PR M 5 R B R S ) PR M s
adc_voltage_monitor_threshold_value_set F s ﬁﬁlﬂﬁu%
adc_voltage_monitor_single_channel_select | $A™IE I #1503 B8 T 47 I 8 i 45
adc_ordinary_channel_set WRIAIE R, OFREEIERE. T YRS KRR ]
adc_preempt_channel_length_set o FERT S B R E
adc_preempt_channel_set o EERE, AREEEIEE. TS KRR A]
adc_ordinary_conversion_trigger_set L 0 30 L e ) e R A A A S A A
adc_preempt_conversion_trigger_set o o B 2 A e D o A A Rl %k e AR
adc_preempt_offset value_set o o A W R RS i e
adc_ordinary_part_count_set 43 RS 2T 4 UK i e B 40 P AL e AN B e
adc_ordinary_part_mode_enable I B U R
adc_preempt_part_mode_enable o o b A ER A e
adc_preempt_auto_mode_enable LT O A 2 RS A o 2 B Bl e R
adc_tempersensor_vintrv_enable PRI S0 B A R 3R % VinTry B
adc_ordinary_software_trigger_enable A i e 7 PR 1 T A 4
adc_ordinary_software_trigger_status_get SRR AL i 5 0 L5 8 R T A B bR S
adc_preempt_software_trigger_enable Al R A I TE i 4
adc_preempt_software_trigger_status_get SRR A it A (A H6 o BT A IR S
adc_ordinary_conversion_data_get SREX AR 32 A 8 e 1 A 4 0
adc_combine_ordinary _conversion_data_get | 3REX 3 A AR T i i 18 4 e B
adc_preempt_conversion_data_get SRIHE o 380 18 3% 3 A4
adc_flag_get FREUbR EALRAS
adc_flag_clear TERR S B AL bR EAL

5.1.1 K¥ adc_reset
NERAE T K%L adc_reset
#£ 7. B¥ adc_reset

T H ik
ZERAE adc_reset
PR % A void adc_reset(adc_type *adc_x)
Thredd S ADC i 5 A7 IR Fr R AL (E
WMASH adc_x: JiE#H ADC M
ZSHTLLIEECE Hrh 2 —: ADC1, ADC2, ADCS3.

Hth =% W

L i
Se kg AF i
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BH [P

B 1R ek 3 crm_periph_reset()

Bl

/* deinitialize adc1 */
adc_reset(ADC1);

5.1.2 B¥ adc_enable

NEERMIR T % adc_enable
% 8. Ki# adc_enable
A ik
A€ adc_enable
R Y void adc_enable(adc_type *adc_x, confirm_state new_state)
ThRedtiid WE AID B dn i etk o I E T A
MIANZE adc_x: FTiEFM ADC Mt
ZSHOTLLIEICE Bz —: ADC1, ADC2, ADCS3.
MINSH 2 new_state: A/D B HITBEIRGS
SZSHOTLLIEICE Hh 2 —: TRUE, FALSE.
i 24 7
IR [EME 7
Se kAT 7
R FH R 2 ¥
il
/* enable adc1 */
adc_enable(ADC1, TRUE);

JEE: ADC S FEFEREHT, Frif/HIl ade_enable R#/4 5 G2 2 iE 8 e v # ..

5.1.3 K # adc_combine_mode_select

NERAIR T % adc_combine_mode_select

* 9. B¥ adc_combine_mode_select

T H ik
PR 42 adc_combine_mode_select
PR B T void adc_combine_mode_select(adc_combine_mode_type combine_mode)
ThRedtik 1 ADCA 1) 3 N AR
MWASHL combine_mode: ADC1 3z 3 MR

%S LAk H adc_combine_mode_type M AT & — M24E.

25 7
R [EME 7
So oAt 7
W F R 7

combine_mode

combine_mode M Tk E MM, HAIESEE 50T

ADC_INDEPENDENT_MODE:

2023.10.26

JEE AR
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ADC_ORDINARY_SMLT_PREEMPT_SMLT_MODE:
ADC_ORDINARY_SMLT_PREEMPT_INTERLTRIG_MODE:
ADC_ORDINARY_SHORTSHIFT_PREEMPT_SMLT_MODE:
ADC_ORDINARY_LONGSHIFT_PREEMPT_SMLT_MODE:
ADC_PREEMPT_SMLT_ONLY_MODE:
ADC_ORDINARY_SMLT_ONLY_MODE:
ADC_ORDINARY_SHORTSHIFT_ONLY_MODE:
ADC_ORDINARY_LONGSHIFT_ONLY_MODE:
ADC_PREEMPT_INTERLTRIG_ONLY_MODE:

il

bz
B
&

1

\

A 3 [ B+ o (R IR
B R 4 o A8 Ak R
TRAH ol R -+ 30 A A8 B
TRAH o R+ 558 KA A B
o o R
368 [ I A
M 368 Ao R A
e 3 KA R A
H o7 S R AR

[* select combine mode as independent mode */
adc_combine_mode_select(ADC_INDEPENDENT_MODE);

/L& adc_combine_mode_select i #((XiZ/H7-ADC1, HxfADC2 #iIADC3 L4%.

5.1.4

5.1.5

2023.10.26

¥ adc_base_default_para_init

NEAIA T ¥ adc_base_default_para_init

#* 10. B# adc_base default_para_init

A iR
ef e adc_base_default_para_init
R Y void adc_base_default_para_init(adc_base_config_type *adc_base_struct)
Digefliid o4 adc_base_struct & & HIUEERINE
LIPNE adc_base_struct: {5 [F£5H{k adc_base_config_type HI$g4%F
it 24 7
& [BE 7
SRkt 7
R FH R 2 7
adc_base_struct i 7 FIFI46 BRINE Q1
sequence_mode: FALSE
repeat_mode: FALSE

data_align: ADC_RIGHT_ALIGNMENT
ordinary_channel_length: 1
Nl

[* initialize a adc_base_config_type structure */
adc_base_config_type adc_base_struct;

adc_base_default_para_init(&adc_base_struct);

K ¥ adc_base_config
NERHIA T %L adc_base_config

% 11. E¥ adc_base_config

BH [P

adc_base_config

==
&
5
e

*adc_base_struct);

void adc_base_config(adc_type *adc_x, adc_base_config_type

¥ 64T
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BiH Ei: o)
Dyfedtik ¥ adc_base_struct H1157E IS HHIMH L BN ADC )75 77-4%
MANZH adc_x: JTiL#EH) ADC Fhi

ZSHT Uk A iz —: ADC1, ADC2, ADC3.

NS 2 adc_base_struct: 1R[] adc_base_config_type ¢ i 45 iy tAFE 4T
LTS x
IR [EME x
Stk ok AF x
W F e 8 x

adc_base_config_type structure

adc_base_config_type & X 1t at32f403_adc.h

typedef struct

{
confirm_state
confirm_state
adc_data_align_type
uint8_t

} adc_base_config_type;

sequence_mode;
repeat_mode;
data_align;
ordinary_channel_length;

U0 RN B RS SR B

sequence_mode

WHE ADC TAEH 7 HA
FALSE: ##ikfena—il

GRS

TRUE: ##ikeE 2N EiE

repeat_mode

WE ADC TAEMH e B AR
FALSE: SQEN=0 K, &bk AN EIE, SQEN=1 K, &k —4i81E

TRUE: SQEN =0 i, —&filik Gk kS e mEiE, SQEN=1 i, —filk mkx ki —
YHiEiE. H3| ADCEN #1E 2,

data_align

W E ADC TAEMHHE X555 =
ADC_RIGHT ALIGNMENT: #i%i5F

ADC_LEFT_ALIGNMENT:
ordinary_channel_length

FEREFE

BLE ADC AR It S e F1

2N

adc_base_config_type adc_base_struct;
adc_base_struct.sequence_mode = TRUE;
adc_base_struct.repeat_mode = FALSE;
adc_base_struct.data_align = ADC_RIGHT_ALIGNMENT;
adc_base_struct.ordinary_channel_length = 3;
adc_base_config(ADC1, &adc_base_struct);

5.1.6 K ¥ adc_dma_mode_enable

NEHIA T K% adc_dma_mode_enable

2023.10.26
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JE#: adc_dma_mode_enable 4%t ADC2 F:5¢, HAiZ/HF ADC1 #1ADC3.

5.1.7

2023.10.26

% 12. F# adc_dma_mode_enable

BiH #R
A€ adc_dma_mode_enable
PR T void adc_dma_mode_enable(adc_type *adc_x, confirm_state new_state)
Thegfik e T i B U 1Y) DMA AR g
HNZH adc_x: JIrik#H) ADC #hix
S HOTLLIEIE Hh 2 —: ADC1, ADC2, ADCS3.
WASH 2 new_state: DMA &5 i d i s 10 T sk A&
ZZHOT LR E Hrh 2 —: TRUE, FALSE.
th =% 7
b4 EIf ) P
Sk ok AF x
Bl H B 4 7
Nl
/* enable dma transfer adc ordinary conversion data */
adc_dma_mode_enable(ADC1, TRUE);

¥ adc_interrupt_enable
TFEAHER T K% ade_interrupt_enable
% 13. ¥ adc_interrupt_enable

A i3}

ERAE adc_interrupt_enable

R Y void adc_interrupt_enable(adc_type *adc_x, uint32_t adc_int, confirm_state
new_state)

Digeflid Wik e ADC F 14 i (5 B

HNSH adc_x: Jirik#%i) ADC #hik
BT LR H HF 2 —: ADC1, ADC2, ADCS3.

MNSH 2 adc_int: ADC H {4 Wik 5
LSBT LRI ADC SCHERE R F P b

MINSHL 3 new_state: ADC Ff Wi T BOIR S
S BT LLEECE Hh 2 —: TRUE, FALSE.

i 24 7

IR [EME 7

SR kAT 7

R FH e 4 7

adc_int

adc_int F TER HER @RS E W, HaES8P 5T
ADC_CCE_INT:  @iEH st sl b b fii gt

ADC_VMOR_INT:  H [ W 8 H ¥ Bl A W i
ADC_PCCE_INT: #f @i 25 e 48 A Wi g

il

/* enable voltage monitoring out of range interrupt */
adc_interrupt_enable(ADC1, ADC_VMOR_INT, TRUE);

&% 66 1
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5.1.8 ¥ adc_calibration_init
NRAIA T PA% adc_calibration_init

* 14. B# adc_calibration_init

A iR
PR EA adc_calibration_init
PR T void adc_calibration_init(adc_type *adc_x)
Difeftig WAL 1
MASH adc_x: Fri&#£[ ADC 4hix
S LUEE 2 —: ADC1, ADC2, ADC3.
it 24 o
IR [FH o
SR okt o
B R o
~pl
[* initialize A/D calibration */
adc_calibration_init(ADC1);

5.1.9 ¥ adc_calibration_init_status_get

T AR T K% ade_calibration_init_status_get

#* 15. BB# adc_calibration_init_status_get

A i3}
ERAE adc_calibration_init_status_get
R Y flag_status adc_calibration_init_status_get(adc_type *adc_x)
Difedtiik WA AR HEIR A ZREX
LIPNE =4} adc_x: FTiEF) ADC #hi%
BT LR H HF 2z —: ADC1, ADC2, ADCS3.
i 24 ¥
LI flag_status: HIIGLEHERPIRAS
IR EE N B 2 —: SET, RESET.
SR kAT 7
R FH eR 4 7
N
/* wait initialize A/D calibration success */
while(adc_calibration_init_status_get(ADC1));

5.1.10 K% adc_calibration_start
MR T K% adc_calibration_start

# 16. ¥ adc_calibration_start

T H

Hik

adc_calibration_start

2023.10.26
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W H Ei: o)
PR E R Y void adc_calibration_start(adc_type *adc_x)
Tifeftig FrUaRE 1
MIANZH adc_x: FTiEFM ADC M
ZSHALLIEEE Hz —: ADC1, ADC2, ADCS3.
15 [EME ¥
So oAt I
Wi F e 2 I
Nl
[* start calibration process */
adc_calibration_start(ADC1);

5.1.11 BKi¥{ adc_calibration_status_get

NERFER T % adc_calibration_status_get

* 17. B# adc_calibration_status_get

H #iR
efe adc_calibration_status_get
BRI 25 Y flag_status adc_calibration_status_get(adc_type *adc_x)
Dhread AR AR
LN adc_x: Jrik#f) ADC #hix
ZSHAT UL E Hh 2 —: ADC1, ADC2, ADCS.
a2 8 x
YL EN flag_status: HEMPIRES
ZIREHE R AE Bz —: SET, RESET.
Sk ok AF x
W F R 2 7
Nl
[* wait calibration success */
while(adc_calibration_status_get(ADC1));

5.1.12 ¥ adc_voltage_monitor_enable

A iR

ZERAEA adc_voltage_monitor_enable

R T void adc_voltage_monitor_enable(adc_type *adc_x, adc_voltage_monitoring_type
adc_voltage_monitoring)

Difeftiik 3/ o TR ) P M 005 R A B T Y R S

NS adc_x: Jrik#Ei) ADC 4hik
ZSH LI E ez —: ADC1, ADC2, ADCS3.

MINSH 2 adc_voltage_monitoring: /46 5 @i 4H K A EIE L

2023.10.26

T AR T K% adc_voltage_monitor_enable

* 18. ¥ adc_voltage_monitor_enable

% 68T
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BH EiE:p4y
ZZHT LLI%EL adc_voltage_monitoring_type P f{IAT & — A2 {H.
i Z% x
1 [l x
St At x
e pR 2 ¥

adc_voltage_monitoring

adc_voltage_monitoring A T~ & FLE W A 9GBS 08 /46 s iE A ) — A ez AN diE, Haligs

B2 H W

ADC_VMONITOR_SINGLE_ORDINARY: o WA F T B i
ADC_VMONITOR_SINGLE_PREEMPT: o W UAE F T BN 3
ADC_VMONITOR_SINGLE_ORDINARY_PREEMPT:  HJ Wl {E I T 24N 2 3 sl s 1 i i
ADC_VMONITOR_ALL_ORDINARY: o WA F T i
ADC_VMONITOR_ALL_PREEMPT: o WA F T 3 o
ADC_VMONITOR_ALL_ORDINARY_PREEMPT: L WA F T B s A3 o 3 3

ADC_VMONITOR_NONE:
Bl

HL s S AN F ATl E

[* enable the voltage monitoring on all ordinary and preempt channels */
adc_voltage_monitor_enable(ADC1, ADC_VMONITOR_ALL_ORDINARY_PREEMPT);

5.1.13 ¥ adc_voltage_monitor_threshold_value_set

N#AIA T E ¥ adc_voltage_monitor_threshold_value_set

% 19. E# adc_voltage_monitor_threshold_value_set

TiH Eii:py
R adc_voltage_monitor_threshold_value_set
Eap gt void adc_voltage_monitor_threshold_value_set(adc_type *adc_x, uint16_t
adc_high_threshold, uint16_t adc_low_threshold)
Dhred R s 0 e I A v

LN 2|

adc_x: Fri&#H) ADC 4k
ZS BT Lk H 2 —: ADC1, ADC2, ADCS3.

MINSH 2 adc_high_threshold: ¥ & I Wil ) =i A8
ZSHRT LA B Ay 0X000~0XFFF P [T 2 4 .
WMNSH 3 adc_low_threshold: & 52 H & W I A G A
%S HA] LA I E 9 0x000~0XFFF A IAE A KT ade_high_threshold H%A.
25 7
R [EME 7
SRk 7
e F e 7
N

[* set voltage monitoring's high and low thresholds value */
adc_voltage_monitor_threshold_value_set(ADC1, 0xBBB, OxAAA);
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5.1.14 K% adc_voltage_monitor_single channel_select

TR T pR% ade_voltage_monitor_single_channel_select

% 20.

E ¥ adc_voltage_monitor_single_channel_select

BiH #R
A EA adc_voltage_monitor_single_channel_select
PR T void adc_voltage_monitor_single_channel_select(adc_type *adc_x,
adc_channel_select_type adc_channel)
Difeftig BN IE L I T RE T A e T 4

MWASHA

adc_x: Jrik#m) ADC 4hix
ZSHT LR H Hh 2 —: ADC1, ADC2, ADC3.

MNSHL 2 adc_channel: £ W38 i i% %
ZSHE AR W ade_channel.

28 7

IR [EME 7

SR okt 7

B o 4 7

adc_channel

adc_channel H T iEE, Hol g8 5m
ADC_CHANNEL_O0: ADC #iE 0
ADC_CHANNEL _1: ADC j#iE 1

ADC_CHANNEL_16:  ADC iii& 16
ADC_CHANNEL_17:  ADC iii& 17

Bl

I* select the voltage monitoring's channel */
adc_voltage_monitor_single_channel_select(ADC1, ADC_CHANNEL_5);

5.1.15 BKi¥{ adc_ordinary_channel_set
AR T k% ade_ordinary_channel_set

£ 21. F# adc_ordinary_channel_set

T H R

ZERAEA adc_ordinary_channel_set

R T void adc_ordinary_channel_set(adc_type *adc_x, adc_channel_select_type
adc_channel, uint8_t adc_sequence, adc_sampletime_select_type
adc_sampletime)

Thegfig Tl ERE, EFFEEERE. BT R T SRR A

MANSH adc_x: Fik#[) ADC #hi
ZSHTLLIEECE Hrh 2 —: ADC1, ADC2, ADCS3.

WMASHL 2 adc_channel: {310 B iHiE G
ZSHVEAIHEAR W, ade_channel.

BMINSHL 3 adc_sequence: IHIEFE T HIWE
GSH] DUAERE N 1~16 WIRAE R EUE.

2023.10.26
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HiA i)
WMASH 4 adc_sampletime: ¥ AL A ¥ E
LSRN adc_sampletime.
LR 7
IR [E{E 7
S AF 7
AR IR 7

adc_sampletime

adc_sampletime H T ¥ € IlE KL 7], HAESEZ 5w
ADC_SAMPLETIME_1_5: KAEW A4 1.5 4~ ADCCLK Ji 1
ADC_SAMPLETIME_7_5: KAEW A4 7.5 4~ ADCCLK Ji 1
ADC_SAMPLETIME_13_5: R#tfif (AN 13.5 4~ ADCCLK Ji #{
ADC_SAMPLETIME_28_5: Rt (AN 28.5 4~ ADCCLK Ji #{
ADC_SAMPLETIME_41_5: Rt{i (AN 41.5 4~ ADCCLK Ji #{
ADC_SAMPLETIME_55_5: Rtff (AN 55.5 4~ ADCCLK Ji #{
ADC_SAMPLETIME_71_5: R#tfi (AN 71.5 4~ ADCCLK Ji #{
ADC_SAMPLETIME_239_5: kFEIf[E]2y 239.5 1~ ADCCLK J# i

il

[* set ordinary channel's corresponding rank in the sequencer and sample time */
adc_ordinary_channel_set(ADC1, ADC_CHANNEL_4, 1, ADC_SAMPLETIME_239_5);
adc_ordinary_channel_set(ADC1, ADC_CHANNEL_5, 2, ADC_SAMPLETIME_239_5);

5.1.16 K # adc_preempt_channel_length_set
TEAE T K% adc_preempt_channel_length_set

% 22. F# adc_preempt_channel_length_set

TiH Eii:py

R4 adc_preempt_channel_length_set

PR 25 A void adc_preempt_channel_length_set(adc_type *adc_x, uint8_t
adc_channel_lenght)

Dhred 1o G A FEBOE

N adc_x: Prik#H) ADC Fhist
ZSHTLLIEECE Hrh 2 —: ADC1, ADC2, ADCS3.

WMASHL 2 adc_channel_lenght: #f &7 #4551 K & 8
%S HAT LIRS E 9 Ox1~0x4 P IAT B 4E.

25 7

R [EME 7

So oAt 7

W F R 7

2Nl

[* set preempt channel lenghth */

adc_preempt_channel_length_set(ADC1, 3);

2023.10.26 ol ] JRZs 2.0.5
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5.1.17 K% adc_preempt_channel_set

NFRAIR T % adc_preempt_channel_set

% 23. F# adc_preempt_channel_set

BiH #R
A EA adc_preempt_channel_set
PR T void adc_preempt_channel_set(adc_type *adc_x, adc_channel_select_type
adc_channel, uint8_t adc_sequence, adc_sampletime_select_type
adc_sampletime)
Thegfig fo B ROE, OREEREE. BT SIS SRR ]

MWASHA

adc_x: Jrik##m) ADC 4hix
ZSHA] DLk e 2 —: ADC1, ADC2, ADCS3.

HNSH 2 adc_channel: f#Hc B IHE LR
ZSHE AR W ade_channel.

WMANSH3 adc_sequence: IHIEF; T HIBEE
ESHOT U TN 1~4 N IAT VA,

WMASH 4 adc_sampletime: HiE RFER [A] 3 5E
ZSHEARER W ade_sampletime.

it 24 7

IR [EME 7

et kAT 7

R FH R 2 7

A~

[* set ordinary channel's corresponding rank in the sequencer and sample time */
adc_preempt_channel_set(ADC1, ADC_CHANNEL_7, 1, ADC_SAMPLETIME_239 5);
adc_preempt_channel_set(ADC1, ADC_CHANNEL_8, 2, ADC_SAMPLETIME_239 5);

5.1.18 ¥ adc_ordinary_conversion_trigger_set

2023.10.26

ML T % adc_ordinary_conversion_trigger_set

% 24. F# adc_ordinary_conversion_trigger_set

T H ik
ZERAE adc_ordinary_conversion_trigger_set
PR % A void adc_ordinary_conversion_trigger_set(adc_type *adc_x,
adc_ordinary_trig_select_type adc_ordinary_trig, confirm_state new_state)
Dhredd 30 30 2 A A 1 i R A R i R A ik %

MANSHA

adc_x: Fri&#%i) ADC 4hik
ZSHAT LAk E H H 2 —: ADC1, ADC2, ADCS3.

WMASH 2 adc_ordinary_trig: % il 18 41 il Rk FHAFE
% Z AT L% EL ade_ordinary_trig_select_type W HIAT 2 —ANM2EA.
MINZH 3 new_state: filt kI TRBEIRS
@S HOT LU E b2 —: TRUE, FALSE.
25 7
R [EME 7
N - % 723 - T T k205
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W H i)
Se kR AF 7
B H R 4 I
adc_ordinary_trig
adc_ordinary_trig A T 0l s A e ok AF, KSR v
ADC1 &ADC2 1 fih  Ff4
ADC12_ORDINARY_TRIG_TMR1CH1:
ADC12_ORDINARY_TRIG_TMR1CH2:
ADC12_ORDINARY_TRIG_TMR1CH3:
ADC12_ORDINARY_TRIG_TMR2CH2:
ADC12_ORDINARY_TRIG_TMR3TRGOUT:
ADC12_ORDINARY_TRIG_TMR4CH4:
ADC12_ORDINARY_TRIG_EXINT11_TMR8TRGOUT:
ADC12_ORDINARY_TRIG_SOFTWARE:
ADC12_ORDINARY_TRIG_TMR1TRGOUT:
ADC12_ORDINARY_TRIG_TMR8CH1:
ADC12_ORDINARY_TRIG_TMR8CH2:
ADC3 [fih A FAF
ADC3_ORDINARY_TRIG_TMR3CH1:
ADC3_ORDINARY_TRIG_TMR2CH3:
ADC3_ORDINARY_TRIG_TMR1CH3:
ADC3_ORDINARY_TRIG_TMR8CH1:

TMR1 ] CH1 ZfF
TMR1 ] CH2 Fff
TMR1 ] CH3 Zff
TMR2 ] CH2 ff
TMR3 [#) TRGOUT H{%:
TMRA4 [{] CH4 ZFfF
EXINT £k 11/TMRS ) TRGOUT 14
P fh R A

TMR1 ) TRGOUT =4
TMRS ) CH1 ZfF
TMRS [f] CH2 FfF

TMRS3 ) CH1 ZfF
TMR2 [f] CH3 Zff
TMR1 ) CH3 ZfF
TMRS ) CH1 FfF

ADC3_ORDINARY_TRIG_TMR8TRGOUT:
ADC3_ORDINARY_TRIG_TMR5CH1:
ADC3_ORDINARY_TRIG_TMR5CHS:
ADC3_ORDINARY_TRIG_SOFTWARE:
ADC3_ORDINARY_TRIG_TMR1TRGOUT:
ADC3_ORDINARY_TRIG_TMR1CH1:
ADC3_ORDINARY_TRIG_TMR8CHS:

Bl

TMRS [#] TRGOUT =4
TMRS5 [f) CH1 F4F
TMRS5 [f) CH3 FfF
A R A

TMR1 ) TRGOUT =4
TMR1 ) CH1 F4F
TMRS [f) CH3 FfF

[* set ordinary external trigger event */

adc_ordinary_conversion_trigger_set(ADC1, ADC12_ORDINARY_TRIG_TMR1CH1, TRUE);

5.1.19 ¥ adc_preempt_conversion_trigger_set

2023.10.26

T AR T K% adc_preempt_conversion_trigger_set

% 25. F# adc_preempt_conversion_trigger_set

A iR

ZERAE adc_preempt_conversion_trigger_set

R Y void adc_preempt_conversion_trigger_set(adc_type *adc_x,
adc_preempt_trig_select_type adc_preempt_trig, confirm_state new_state)

ThRedtik FO o A0 2 A e P o A A e i R SR A

BINZH adc_x: JJTik#EH) ADC 4R
S HT L E Hh 2 —: ADC1, ADC2, ADCS.

WMANSH 2 adc_ preempt _trig: 3 (53838 4 k& AR %

& I3H
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HiA iR
%S H] Ik EL adc_preempt_trig_select_type P IRAT = —MT2E{H.
WASH 3 new_state: fil & FRBEIRGS
SZHOT LR A 2 —: TRUE, FALSE.
i 25 7
IR [E{E 7
SRSkt 7
e F R 7

adc_preempt _trig

adc_preempt _trig F Tk 846 @@ A filok F4E, Haiks 8P 5 R

ADC1 &ADC2 [1fih & S A
ADC12_PREEMPT_TRIG_TMR1TRGOUT:
ADC12_PREEMPT_TRIG_TMR1CH4:
ADC12_PREEMPT_TRIG_TMR2TRGOUT:
ADC12_PREEMPT_TRIG_TMR2CH1:
ADC12_PREEMPT_TRIG_TMR3CH4:
ADC12_PREEMPT_TRIG_TMR4TRGOUT:

ADC12_PREEMPT_TRIG_EXINT15_TMR8CH4:

ADC12_PREEMPT_TRIG_SOFTWARE:
ADC12_PREEMPT_TRIG_TMR1CH1:
ADC12_PREEMPT_TRIG_TMR8CH1:
ADC12_PREEMPT_TRIG_TMR8TRGOUT:
ADCS3 [ffi A
ADC3_PREEMPT_TRIG_TMR1TRGOUT:
ADC3_PREEMPT_TRIG_TMR1CH4:
ADC3_PREEMPT_TRIG_TMR4CH3:
ADC3_PREEMPT_TRIG_TMR8CH2:
ADC3_PREEMPT_TRIG_TMR8CH4:
ADC3_PREEMPT_TRIG_TMRS5TRGOUT:
ADC3_PREEMPT_TRIG_TMRS5CH4:
ADC3_PREEMPT_TRIG_SOFTWARE:
ADC3_PREEMPT_TRIG_TMR1CH1:
ADC3_PREEMPT_TRIG_TMR1CH2:
ADC3_PREEMPT_TRIG_TMR8TRGOUT:
Bl

TMR1 ) TRGOUT #fF
TMR1 ] CH4 Fi1f
TMR2 ) TRGOUT #fF
TMR2 ) CH1 Fi1f
TMR3 ] CH4 Fi1f
TMR4 ) TRGOUT #fF

EXINT 4 15/TMR8 (1] CH4 =1

A R A

TMR1 ff] CH1 Fi4f
TMRS ] CH1 Zi1f
TMRS ] TRGOUT ZA4F

TMR3 ) TRGOUT Z4F
TMR1 ff] CH4 F1f
TMR4 ] CH3 Z1f
TMRS ] CH2 F1f
TMRS ] CH4 F1f
TMR5 ) TRGOUT ZA4F
TMR5 ff] CH4 F1f
A R A

TMR1 ff) CH1 ZF4f
TMR1 [ CH2 FfF
TMRS ] TRGOUT =4

[* set preempt external trigger event */

adc_preempt_conversion_trigger_set(ADC1, ADC12_PREEMPT_TRIG_SOFTWARE, TRUE);

5.1.20 ¥ adc_preempt_offset_value_set

2023.10.26

IR T K H adc_preempt_offset_value_set

# 26. ¥ adc_preempt_offset_value_set

T H

Hik

44 adc_preempt_offset_value_set

= | R
&
b
fe

void adc_preempt_offset_value_set(adc_type *adc_x,

#74R

WA 2.0.5




U= AT32FA03[E £ FEBSP&Pack B H 18

W H Ei: o)

adc_preempt_channel_type adc_preempt_channel, uint16_t adc_offset_value)

Thegfik F o T e M S R OE

NS adc_x: Frik##if) ADC #hik
ZSHALLIEEE Hz —: ADC1, ADC2, ADCS3.

MIANSH 2 adc_preempt_channel: #4%7F B¥E mAs & 1@ E
ZSHENER W adc_preempt_channel.

MANSH 3 adc_offset value: # & i@EE WS =H
ZSHT LA B E ) 0X000~0XFFF P AT 4501

& [EME o

Sk ok AF x

B R o

adc_preempt_channel
adc_preempt_channel H T-i% % 75 S 50E s B 1)@, Kk P T

ADC_PREEMPT_CHANNEL_1: 15 15 33 1
ADC_PREEMPT_CHANNEL_2: 15 15 i 2
ADC_PREEMPT_CHANNEL_3: 15 15 i 3
ADC_PREEMPT_CHANNEL_4: 15 15 i 4
il

[* set preempt channel's conversion value offset */

adc_preempt_offset_value_set(ADC1, ADC_PREEMPT_CHANNEL_1, 0x111);
adc_preempt_offset_value_set(ADC1, ADC_PREEMPT_CHANNEL_2, 0x222);
adc_preempt_offset_value_set(ADC1, ADC_PREEMPT_CHANNEL_3, 0x333);

5.1.21 K ¥ adc_ordinary_part_count_set

NEAIA T B ¥ adc_ordinary_part_count_set

% 27. B# adc_ordinary_part_count_set

T H Ei::p%
R adc_ordinary_part_count_set
R Y void adc_ordinary_part_count_set(adc_type *adc_x, uint8_t adc_channel_count)
Thegfig 3 BT AR fih A B o0 P 30 e BB
LN L adc_x: Jrik#f) ADC #hix
ZZHOTLLIEIE bz —: ADC1, ADC2, ADCS3.
WA 2 adc_channel_count: 43 #4558 8 E 1 4H A H0R e
ST LA BEE N 0x1~0x8 Py AT = U fH.
25 7
R [EME 7
Je ok AF W
W e 2 7
~Fl
[* set partitioned mode channel count */
adc_ordinary_part_count_set(ADC1, 2);

TERL: BFIEACT, N B HEEEAR TR ETGE, 76 @ A0 7 1502 & 29 1.
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5.1.22 ¥ adc_ordinary_part_mode_enable

TR T A% ade_ordinary_part_mode_enable

3+ 28. ¥ adc_ordinary_part_mode_enable

BiH #R
PR EA adc_ordinary_part_mode_enable
PR T void adc_ordinary_part_mode_enable(adc_type *adc_x, confirm_state new_state)
Thegfik e I A B A AR
LN | adc_x: Fri&#£[ ADC 4hix

S LLIEECH iz —: ADC1, ADC2, ADCS3.

MANZH 2 new_state: i iHiE 7 FIAR XA TBOR A
ZS K LUEE E Fh 2 —: TRUE, FALSE.

it 25 T

R EHME

k2K

off | off | ot

W F R 2

Bl

/* enable the partitioned mode on ordinary channel */
adc_ordinary_part_mode_enable(ADC1, TRUE);

5.1.23 X¥ adc_preempt_part_mode_enable

AR T k% adc_preempt_part_mode_enable

* 29. B# adc_preempt_part_mode_enable

A i3}
ERAE adc_preempt_part_mode_enable
R void adc_preempt_part_mode_enable(adc_type *adc_x, confirm_state new_state)
Difedtiik o IR IE b o B A R
HNSH adc_x: Jirik#%i) ADC #hik

ZSHA gl E Hh 2 —: ADC1, ADC2, ADC3.

MINSH 2 new_state: i@ iEIE 43 B A TBOIRAS
ZSHAT LR H Hrh 2 —: TRUE, FALSE.

it 28 x

iR [EME x

SR KA x

ek e £ x
2N

/* enable the partitioned mode on preempt channel */
adc_preempt_part_mode_enable(ADC1, TRUE);

5.1.24 K¥ adc_preempt_auto_mode_enable

T AR T k% adc_preempt_auto_mode_enable

2023.10.26 # 76 R
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% 30. ¥ adc_preempt_auto_mode_enable

BiH #R
A€ adc_preempt_auto_mode_enable
PR T void adc_preempt_auto_mode_enable(adc_type *adc_x,
confirm_state,new_state)
Thegfig I T 2 B A R B3 o5 A B sh i et e
MNZH adc_x: JIrik#H) ADC #hix
S HOTLLIEIE Kbz —: ADC1, ADC2, ADCS3.
MWANZH 2 new_state: #5421 H 3B TBCIRES
ZZHOT LI E Hrh 2 —: TRUE, FALSE.
th =% 7
pA I[N 7
Sk ok AF x
Bl H B 4 7
Nl
[* enable automatic preempt group conversion */
adc_preempt_auto_mode_enable(ADC1, TRUE);

5.1.25 FKi¥ adc_tempersensor_vintrv_enable

NEIA T K% adc_tempersensor_vintrv_enable

% 31. E# adc_tempersensor_vintrv_enable

iH

E(i7p%)

iy

adc_tempersensor_vintrv_enable

R | R
S
e

void adc_tempersensor_vintrv_enable(confirm_state new_state)

PR iR P AR IR K VINTRY BB

55
Nk
o=
= |5

new_state: B E S N Vintry FITIBCIRAS
ESHT LR H 2 —: TRUE, FALSE.

it 25 x

iR [ElME x

S x

ek e £ x
Bl

/* enable the temperature sensor and vintrv channel */

adc_tempersensor_vintrv_enable(TRUE);

5.1.26 K% adc_ordinary_software_trigger_enable

2023.10.26

NEIA T ¥ adc_ordinary_software_trigger_enable

# 32. F# adc_ordinary_software_trigger_enable

THE

ik

adc_ordinary_software_trigger_enable

= | R
&
b
fe

new_state)

void adc_ordinary_software_trigger_enable(adc_type *adc_x, confirm_state

EITH
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W H Ei: o)
ThRestik R ik L 10 T T A
MANZEA adc_x: FTiEFE) ADC #hi%
ZSHALLIEEE Hz —: ADC1, ADC2, ADCS3.
MANSH 2 new_state: i & L 16 1 TE % e R T BOIRAS
SZHOT LR A 2 —: TRUE, FALSE.
12 [EME ¥
So oAt I
Wi F R 2 I
Nl
/* enable ordinary software start conversion */
adc_ordinary_software_trigger_enable(ADC1, TRUE);

5.1.27 BKi¥ adc_ordinary_software_trigger_status_get

N#EAIA T ¥ adc_ordinary_software_trigger_status_get

%+ 33. ¥ adc_ordinary_software_trigger_status_get

H #iR
MR adc_ordinary_software_trigger_status_get
BRI 25 Y flag_status adc_ordinary_software_trigger_status_get(adc_type *adc_x)
Dhred SR fih 1) S0 T A IR S
LN adc_x: Jrik#E ADC 4hk
ZSHAT UL H Hh 2 —: ADC1, ADC2, ADCS.
a2 8 x
iR [Al{H flag_status: 138 1 0 - il R e 4 PR 2
ZIREHE R AE Bz —: SET, RESET.
Sk ok AF x
W F eR 2 7
Nl
[* wait ordinary software start conversion */
while(adc_ordinary_software_trigger_status_get(ADC1));

5.1.28 BK¥ adc_preempt_software_trigger_enable

2023.10.26

T AR T K% adc_preempt_software_trigger_enable

% 34. F# adc_preempt_software_trigger_enable

A iR
ZERAE adc_preempt_software_trigger_enable
R Y void adc_preempt_software_trigger_enable(adc_type *adc_x, confirm_state
new_state)
Difeflid AR A o T
WANZHA adc_x: Jrik#Ei) ADC 4hik
ZSH LI E ez —: ADC1, ADC2, ADCS3.

% T8 W
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BiH Ei: o)
MANZH 2 new_state: B & o HIE B e 1 TRBCIRAS
ZZHOT LR E Hrh 2 —: TRUE, FALSE.
R EME I
So oAt x
Wi F e 2 x
2Nl
/* enable preempt software start conversion */
adc_preempt_software_trigger_enable(ADC1, TRUE);

5.1.29 Ki¥ adc_preempt_software_trigger_status_get

NFEAIA T ¥ adc_preempt_software_trigger_status_get

* 35. ¥ adc_preempt_software_trigger_status_get

W H #iR
R adc_preempt_software_trigger_status_get
BRI AR Y flag_status adc_preempt_software_trigger_status_get(adc_type *adc_x)
Dhread BRI A 4G o TE B OIRZS
MINZH adc_x: FTiEFM ADC Mt
ZSHOTLLIEICE Bz —: ADC1, ADC2, ADCS3.
25 W
iR [Al{H flag_status: #f &5 1E A-fd R L 4 PR S
ZIREHE R AE Bz —: SET, RESET.
Sk ok AF x
B H R 2 7
Nl
[* wait preempt software start conversion */
while(adc_preempt_software_trigger_status_get(ADC1));

5.1.30 BKi%¥{ adc_ordinary_conversion_data_get

2023.10.26

T AR T K% ade_ordinary_conversion_data_get

% 36. K # adc_ordinary_conversion_data_get

A iR
ZERAEA adc_ordinary_conversion_data_get
R T uint16_t adc_ordinary_conversion_data_get(adc_type *adc_x)
Difeftiik SRICAE 2 AR ol 38 T e s
MmN adc_x: Frik#E ADC 4hix

ZZHOTLLIEIE bz —: ADC1, ADC2, ADCS3.

i =4 7
R [EME 16 A7 F) 38 e 108 T A A s
So okt 7
B R FH ok 4 7

B T9W
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Bl

uint16_t adc1_ordinary_index = 0;
adc1_ordinary_index = adc_ordinary_conversion_data_get(ADC1);

Ve HEHE ADC v, H&ADC (KA B @EN, o b (eI R .

5.1.31 K% adc_combine_ordinary_conversion_data_get

AR T A% adc_combine_ordinary_conversion_data_get

% 37. ¥ adc_combine_ordinary_conversion_data_get
i H Had
ZiRA €A adc_combine_ordinary_conversion_data_get
R E R Y uint32_t adc_combine_ordinary_conversion_data_get(void)
Dyhefiik SR ZH 5 A QT 6 20 e e 45 80
WMANSZH 7
ot 28 x
I ) 32 {7 (¥ miE s e e SR (= 16 S ADC2 (53, 1% 16 {72 ADC1 [958 .
Sk ok AF 7
W e 2 I
il
uint32_t common_ordinary_index = 0;
common_ordinary_index = adc_combine_ordinary_conversion_data_get();

IR NHHE ADC NEMAGH, H# ADC KA E HEAMEN, 7 i I 2

5.1.32 BKi¥ adc_preempt_conversion_data_get

T EHIR T Bk % adc_preempt_conversion_data_get

%% 38. ¥ adc_preempt_conversion_data_get

A i3}
ERAE adc_preempt_conversion_data_get
R Y uint16_t adc_preempt_conversion_data_get(adc_type *adc_x,
adc_preempt_channel_type adc_preempt_channel)
ThRedtiik SREUH B TE s

MANSHA

adc_x: Fri&#%i) ADC 4hik
ZSHAT LAk I H H P2 —: ADC1, ADC2, ADCS3.

WMASH 2 adc_preempt_channel: # 5ifig ik
ZSHEANR WL ade_preempt_channel.
it 25 7
IR [EI AR 16 (LI ok H e a0
So okt 7
e F e 7
Bl

uint16_t adc1_preempt_valuetab[3] = {0};
adc1_preempt_valuetab[0] = adc_preempt_conversion_data_get(ADC1, ADC_PREEMPT_CHANNEL_1);
adc1_preempt_valuetab[1] = adc_preempt_conversion_data_get(ADC1, ADC_PREEMPT_CHANNEL_2);

2023.10.26
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l adc1_preempt_valuetab[2] = adc_preempt_conversion_data_get(ADC1, ADC_PREEMPT_CHANNEL_3); ‘

5.1.33 E# adc_flag_get
NRAIA T PR ade_flag_get

% 39. E# adc_flag_get

A ik

PR EA adc_flag_get

PR Y flag_status adc_flag_get(adc_type *adc_x, uint8_t adc_flag)

ThRedtiik IREUR EADIRAS

LN | adc_x: Fri&#£ ADC 4hix
ZSHT Ll g 2 —: ADC1, ADC2, ADCS3.

BINSHL 2 adc_flag: &FEFRACKRA FIFR Lk
ZSHEIRA W ade_flag

it 24 7

YL EN flag_status: A&7 RS
ZIREME A B FI R b2 —: SET, RESET.

Se kAT 7

B R FH R 2 7

adc_flag

adc_flag H &£ F ZIRBUIRS 1Ibs &, Hig 28 & 5T

ADC_VMOR_FLAG:
ADC_CCE_FLAG:
ADC_PCCE_FLAG:
ADC_PCCS_FLAG:
ADC_OCCS_FLAG:
Bl

HEL s S0 R A
M e 4l AR

I o JEAE L 4l A b
I 5 IBE I IR S
T E IEIE F T IR S

[* check if wakeup preempted channelsconversion end flag is set */
if(adc_flag_get(ADC1, ADC_PCCE_FLAG) != RESET)

5.1.34 ¥ adc_interrupt_flag_get
NEHMIA T K% ade_interrupt_flag_get

2023.10.26

3+ 40. R# adc_interrupt_flag_get

T H ik
ZERAE adc_interrupt_flag_get
R ER T flag_status adc_interrupt_flag_get(adc_type *adc_x, uint8_t adc_flag)
Thredd SR Wi bR B ADIRZS

MANSHA

adc_x: Fri&#%i) ADC 4hik
ZEHAT LAk H H P2 —: ADC1, ADC2, ADCS3.

WMANSH 2 adc_flag: HZEIRICIRE PIbr &1L
EZSHEAIAR W, ade_flag

25 7

IR [E{E flag_status: ArENLL PR

® 81 M
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W H i)
ZIREE AT NS FI ) Hh 2 —: SET, RESET.
So oAt I
Wi e 2 I
adc_flag

adc_flag H & F ZERBCIRS 1Ibs &, 2 8& 5T

ADC_VMOR_FLAG:
ADC_CCE_FLAG:
ADC_PCCE_FLAG:

Bl

FEL s S0 e A
A A A AR G
I 5 IE TE AL 45 AR S

[* check if wakeup preempted channelsconversion end flag is set */
if(adc_interrupt_flag_get(ADC1, ADC_PCCE_FLAG) != RESET)

5.1.35 BKi¥ adc_flag_clear
NRFA T pKE ade_flag_clear

# 41. B¥ adc_flag_clear

H #iR
A€ adc_flag_clear
PR T void adc_flag_clear(adc_type *adc_x, uint32_t adc_flag)
Thread ] RA R AIE A A

BMINSH

adc_x: Fri&#H) ADC 4k
ZS AT Lk H P2 —: ADC1, ADC2, ADCS3.

MINZH 2 adc_flag: fFiFEFRAUFR LR
ZSHOEMIR W ade_flag
i th 28 W
IR [EI AR W
Sk ok AF 7
B F e x
~Hl

5.2

2023.10.26

[* preempted channelsconversion end flag clear */
adc_flag_clear(ADC1, ADC_PCCE_FLAG);

4t (BPR)

BPR &7 #3454 bpr_type, & X T 344 “at32f403_bpr.n 41 :
[
* @brief type define bpr register all
*/
typedef struct
{

} bpr_type;

% 82|
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2023.10.26

TRAH T BPR FA728 65

% 42. BPR RN NE

FhH g
dt1 F b A3 R R A A2 1
dt2 Ha It A FRL R B A 2 2
dt3 FL fE AL 2 A7 A 3
dt4 Ha It A FRL R B A S 4
dt5 CERIER e € TR R e
dt6 H b R B A A2 45 6
dt7 A A B A 7
dts CERIER e E TR e
dto CERIERPEER €7 TR e )
dt10 H b R A A2 2% 10
rtccal RTC K% 17 4%
ctrl FLH (AL FhL A% o) 2 A7 2
ctrists FL fE AR I PR S B A7 2
dt11 HLI it H B 2 A A 11
dt12 FLI it LB 2 A7 i 12
dt13 H b A FRL R 27 A7 25 13
dt14 H b R B A AR 2% 14
dt15 H A A B A 15
dt16 M B A A7 25 16
dt17 H A P B B A 17
dt18 H A B B A 18
dt19 H A P B B A 19
dt20 FhL I 3 P K A A7 2 20
dt21 P A PR 8 B A7 4 21
dt22 R A R B B A7 4 22
dt23 Fh I 5 P K A A7 2 23
dt24 R A R B B A7 4 24
dt25 FL A PR B B A 4 25
dt26 it A R O B A7 2% 26
dt27 H b A3 P B A A 8 27
dt28 H b A3 P B HE A A 2 28
dt29 H b A3 P B A A 2 29
dt30 H A R O B A 2% 30
dt31 H b A3 R B R A S 31
dt32 FL AR R B A7 4 32
dt33 Fh 3 P A 7 2% 33
dt34 FL A R B A7 4 34
dt35 FL A PR B B A7 4 35
dt36 FL M 3 P 2 7 2 36
dt37 FL AR PR B B A 37
dt3s H b A3 R BB A A7 25 38

% 83
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T R
dt39 FL fE AL 2 A7 25 39
dt40 LA R B A A7 4% 40
dt41 FL AR PR A B A 41
dt42 LA R B A 2 42

NREGH T BPR FEREUS

% 43.BPR ER¥ AR

B 44 iR
bpr_reset A Ht it v B 2 A 28 S AL BN ERAE
bpr_flag_get SRR &
bpr_flag_clear ] AR A
bpr_interrupt_enable N AZ A0 H W {6
bpr_data_read N FEL A A B A S
bpr_data_write ) FELth At R B A A7 A 1 S S
bpr_rtc_output_select EH R E
bpr_rtc_clock_calibration_value_set | B it i% &
bpr_tamper_pin_enable NR G5
bpr_tamper_pin_active_level_set NEEIAE S g E

5.21 ¥ bpr_reset
FERIA T R bpr_reset
% 44. ¥ bpr_reset
WA Ei::3%)
PRE bpr_reset
R B T void bpr_reset(void);
ThRe sk FITA b At e A A 2 A BB
LN | 7
it 25 7
R [EME 7
Stk kAT 7
W FH R void crm_battery_powered_domain_reset(confirm_state new_state);
N
‘ bpr_reset();
5.2.2 ¥ bpr_flag_get

TR T A% bpr_flag_get

% 45. E¥ bpr_flag_get

BH

[P

bpr_flag_get

==
&
5
e

flag_status bpr_flag_get(uint32_t flag);

2023.10.26
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HiA i)
ThRestik PR ELRE
NS flag: HEIRECRE bR £ iL4%
LS HE R I flag
i 24 ¥
12 [EME flag_status: FrELHPRES
ZIRE{E Y2 —: SET. RESET
etk kAT ¥
B H R 4 ¥
flag

B f ZRUIRS Obe i, e S HE ST

BPR_TAMPER_INTERRUPT_FLAG:
BPR_TAMPER_EVENT_FLAG:

Bl

NAZ AT R AR
NI AR &

\ bpr_flag_get(BPR_TAMPER_INTERRUPT_FLAG);

5.2.3 ¥ bpr_interrupt_flag_get
NERIA T R bpr_interrupt_flag_get
Z 46. ¥ bpr_interrupt_flag_get
A iR
ERAE bpr_interrupt_flag_get
R Y flag_status bpr_interrupt_flag_get(uint32_t flag);
Digeflid SREAR GRS, I A6 B2 W (5 B i
LN | flag: TEIRELRA bR £ 1545
ZSHEARR I flag
it 24 7
IR [FIME flag_status: FrELHPRES
ZIREE Y2 —: SET. RESET
SR kAT 7
B R FH R 2 7
flag
M T FHERBCRE IArE, HesH85a
BPR_TAMPER _INTERRUPT_FLAG: A4 s &
BPR_TAMPER_EVENT FLAG: NAZAS I A A
N
‘ bpr_interrupt_flag_get(BPR_TAMPER_INTERRUPT_FLAG);
5.2.4 ¥ bpr_flag_clear

NERAE T A% bpr_flag_clear

R 47. BR¥ bpr_flag_clear

T H

Hik

bpr_flag_clear

2023.10.26
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HiA i)
PR void bpr_flag_clear(uint32_t flag);
Tifeftig THERARE AL
NS flag: FrEBRIIRE LS

LS HE R I flag

i 24 ¥
15 [EME ¥
Seth kAT ¥
B H R 4 ¥
flag

TR ESERREE, HEsHP 5T
BPR_TAMPER_INTERRUPT_FLAG: A2ty

BPR_TAMPER_EVENT_FLAG:

N

NI AR &

\ bpr_flag_clear(BPR_TAMPER_INTERRUPT_FLAG);

5.2.5 ¥ bpr_interrupt_enable

NERHIA T B bpr_interrupt_enable

& 48. ¥ bpr_interrupt_enable

H #iR
R4 bpr_interrupt_enable
R B T void bpr_interrupt_enable(confirm_state new_state);
DhRek ARSI e b £ i

MASHA

new_state: AfRAI A B {5 BEARTS
ZSHAT LR H HH 2 —: TRUE. FALSE

28 ¥

R EHME x

IS S ¥

e F e 2 x
2N

‘ bpr_interrupt_enable(TRUE);

5.2.6 X ¥ bpr_data_read
R T BAE bpr_data_read

% 49. E¥ bpr_data_read

A iR
ZERAE bpr_data_read
PR 2 A uint16_t bpr_data_read(bpr_data_type bpr_data);
Difeftiik N R A4 F Bk A 8 A
LPNE = | bpr_data: #5128
ZREi: bpr_data T HE 2 S AFIUETEH
25 7

2023.10.26
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BiH i
i Al L A3 BB 2 7 28 OO
etk S ¥
e F B4 ¥
bpr_data
Hdl A A7
BPR_DATA1: s A48 1
BPR_DATA2: s 2 Ai4s 2
BPR_DATA41: s 2 A4 41
BPR_DATA42: Bl 2 A48 42
A~

| bpr_data_read(BPR_DATA1);

5.2.7 ¥ bpr_data_write
NRAIAR T A% bpr_data_write

% 50. ¥ bpr_data_write

mA Ei::3%)
A€ bpr_data_write
PR T void bpr_data_write(bpr_data_type bpr_data, uint16_t data_value);
ThRedthiR Tea] Hh b A3 R B8 2 A 2 1 S A
MNZH bpr_data: ##i a4 7 4%
Z R &Y. bpr_data B E £ %S AVFEUETEH
MINSHL 2 data_value: 16 i $#
it 24 ¥
R [EME ¥
SR okt 7
B H R 2 7
bpr_data
Bl A A7 4%
BPR_DATA1: ot A A7 s 1
BPR_DATA2: A e 2
BPR_DATA41: B Z A 41
BPR_DATA42: B ZfEds 42
Bl

‘ bpr_data_write(BPR_DATA1, OX5A5A);

5.2.8 ¥ bpr_rtc_output_select
FEAFER T K% bpr_rtc_output_select

2023.10.26
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& 51. FR# bpr_rtc_output_select

A i)
A€ bpr_rtc_output_select
PR T void bpr_rtc_output_select(bpr_rtc_output_type output_source);
Difeftig HM LR E
MNSH output_source: %! =4

Z W& : output_source T H £ %S H Ao VFBUE L

it 25 p
IR [F{H p
S okt p
B A p
output_source
i A
BPR_RTC_OUTPUT_NONE: o H O A
BPR_RTC_OUTPUT_CLOCK_CAL_BEFORE: R I e 64 4344 H!
BPR_RTC_OUTPUT_ALARM: Jhik et e e O 2R
BPR_RTC_OUTPUT_SECOND: ik i o D S

BPR_RTC_OUTPUT_CLOCK_CAL_AFTER:

N

FAE G I 64 73 Ak H

‘ bpr_rtc_output_select(BPR_RTC_OUTPUT_ALARM);

5.2.9 XK ¥ bpr_rtc_clock_calibration_value_set

N EHIR T B % bpr_rtc_clock_calibration_value_set

% 52. ¥ bpr_rtc_clock_calibration_value_set

A i3}
ERAE bpr_rtc_clock_calibration_value_set
PR A void bpr_rtc_clock_calibration_value_set(uint8_t calibration_value);
Difedtiik IR i v v
MNSHA value: #1fEMH, JEH 0~Ox7F
it 24 7
IR [EME 7
SR kAT 7
R FH e 4 7
N

‘ bpr_rtc_clock_calibration_value_set(0x7F);

5.2.10 X ¥ bpr_tamper_pin_enable

FFEAER T K% bpr_tamper_pin_enable

% 53. % bpr_tamper_pin_enable

T H

Hik

i
N

bpr_tamper_pin_enable

= | R
&
b
fe

void bpr_tamper_pin_enable(confirm_state new_state);
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HiA iR

Thae ik N KA BE

MASHA new_state: S ERRES

S HA UL E 2 —: TRUE. FALSE

i 25 7

R [EME 7

SRSkt 7

e F R 7

il

l bpr_tamper_pin_enable(TRUE);

5.2.11 BK¥ bpr_tamper_pin_active_level_set
FEAE T K% bpr_tamper_pin_active_level_set

& 54. ¥ bpr_tamper_pin_active_level_set

H #iR

R bpr_tamper_pin_active_level_set

PR T void bpr_tamper_pin_active_level_set(bpr_tamper_pin_active_level_type
active_level);

Thread BB NN 2T

LN 2| active_level: NRAINA &% HF
Z R & 3. active_level 2 {5 2 %S0V BUE Tu

a2 8 x

A EIRN 7

Sk ok AF x

W F R 2 7

active_level

NS INA R

BPR_TAMPER_PIN_ACTIVE_HIGH: & s Pl & NAZAS I
BPR_TAMPER_PIN_ACTIVE_LOW.: 1 H Pl & NAZAG I

il
‘ bpr_tamper_pin_active_level_set(BPR_TAMPER_PIN_ACTIVE_HIGH);

5.3 SRR (CAN)

CAN Zif7-#s 4514 can_type, & ST X4 “at32f403_can.h i1 T :
[
* @brief type define can register all
*/
typedef struct
{

} can_type;

TR H T CAN T3 N
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% 55. CAN #FfFERE%

AR i3
mctri CAN FJz il & 17 9%
msts CAN LIREF/75E
tsts CAN RiZIRE T8
rfo CAN L FIFO 0 % 17-4%
fr1 CAN #:U& FIFO 1 %1788
inten CAN H I {i & 25 /7 2%
ests CAN RS T8
btmg CAN {3 /7 25 f7 2%
tmi0 FIXMBAFE O bR fF ar 1728
tmcO SIEMBAE O B o2 AN [R]85 A7 2%
tmdtlo RIALMBHE O AR5 B9 2 A7 4%
tmdth0 RIALMBHE O v 79 B8l o A7 4%
tmi1 RIALMBFE 1 ARRFF A A7 4%
tmc1 RIEMBAE 1 BB R (M &L 27 A7 A
tmdtl1 RALMBAE 1 AR B o A7 4%
tmdth1 RALMBHE 1 & B A A
tmi2 RIKHBFE 2 bRIRST A 2%
tmc2 JRIKHBFE 2 B A LRI 5] 327 A7 2%
tmdti2 RIALMBAR 2 (K75 B8R o A 2%
tmdth2 JIEMBAE 2 v 7B A AR
rfi0 i FIFOO MBAR bR IRAT A7 4%
rfco FUS FIFOO S 250405 - JE2 R [ 8k 2 A7 25
rfdtlo W FIFOO MBAR %719 Hd 25 7 4%
rfdth0 W FIFOO MBAH =71 B 27 7 4%
rfi1 W FIFOT M FEAR IR &5 17 3%
rfc1 P2 FIFO S 250408 1 3 R [ B8k 2 A7 25
rfdtl1 W FIFO1 MBAR (%719 B 27 7 4%
rfdth1 W FIFO1 MBAH = 71 B 27 7 4%
fetrl CAN il 8 g8 5l 2 47 8
fmcfg CAN i i #3450 B A A7 A
fscfg CAN 3 i1 28 07 9 il B 27 17 2%
frf CAN 1L JE2% FIFO It a7 4%
facfg CAN i J18 S T 12 ) 2 A7 25
fbOf1 CAN L JEZ34H 0 (13 JEAL 75 7725 1
fbOf2 CAN I JEZF4H O Hyid AL a7 4795 2
fb1f1 CAN I JEZF4H 1 Fd JEAL 4745 1
fb1f2 CAN I JEZR4H 1 WAL 2 4795 2
fb13f1 CAN i yE#%4H 13 it Jehr ZF 17 88 1
fb13f2 CAN iEyE#%2H 13 it s hr & fr o 2

TS T CAN FERREUR
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5.31

2023.10.26

% 56. CAN EEHE %

ke

[P

can_reset

& CAN Jirfy & A8 (E R B B B A7 fE

can_baudrate_default_para_init

2 CAN BF R IA L A5 A PR IR

can_baudrate_set

B CAN =

can_default_para_init

45 CAN Haa e 45 i A A

can_base_init

¥ can_base_struct 115 5E S HWI4G 1L E] CAN [ 53747 2%

can_filter_default_para_init

% CAN RLyES IR e 4 b PRI

can_filter_init

# can_filter_init_struct H1 45 E I S EH1 4610 E] CAN BIAHCZF 7 3%

can_debug_transmission_prohibit

MR U AR LR AN SR ISR R S

can_ttc_mode_enable I i) ik A=A
can_message_transmit RIE— MR S
can_transmit_status_get IR IEIRDS
can_transmit_cancel U9 ik
can_message_receive B — iS¢
can_receive_fifo_release B FIFO

can_receive_message_pending_get

BRI FIFO rhAFEEE A SCH H

can_operating_mode_set

CAN LB &

can_doze_mode_enter HE IR AR
can_doze_mode_exit 1B H R HRAR 5
can_error_type_record_get BEEL CAN 4R
can_receive_error_counter_get BZHL CAN #USCsE iR 1T 4

can_transmit_error_counter_get

BEHL CAN AR FE 1R THEL

can_interrupt_enable

i Re ik & 1 CAN H i

can_flag_get

B E H) CAN ik

can_interrupt _flag_get

T EGL E B CAN bR &

can_flag_clear

THFRIEER) CAN b

¥ can_reset
NERFA T KL can_reset

R 57. R# can_reset

A iR
ZERAEA can_reset
PR 3 A void can_reset(can_type* can_x);
ThRedtik ¥ can FAFaHEE AL BIERINE
HNSH can_x: Jirik#%if) CAN #hik
ZZHT LLIEH: CAN1
i 24 7
IR [EME 7
SR kAT 7
B R FH ok 4 crm_periph_reset();
il
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l can_reset(CAN1);

5.3.2 ¥ can_baudrate default_para_init

R AR T PR% can_baudrate_default_para_init

& 58. H# can_baudrate_default_para_init

i H Had
PR EA can_baudrate_default_para_init
PR Y void can_baudrate_default_para_init(can_baudrate_type* can_baudrate_struct);
ThRedtiik 45 CAN PR AN IR AL S5 16 AR IR HIE
WS can_baudrate_struct: 1 can_baudrate_type 5% {54l
a2 8 x
IR [F{H o
Vit X T E5E L — can_baudrate_type T[4 &
W e 2 I
il
can_baudrate_type can_baudrate_struct;
can_baudrate_default_para_init(&can_baudrate_struct);

5.3.3 K ¥ can_baudrate_set
NEH#E T AL can_baudrate_set

% 59. ¥ can_baudrate_set

T H Eicpu
ERAE can_baudrate_set
R Y error_status can_baudrate_set(can_type* can_x, can_baudrate_type* can_baudrate_struct);
Dhred W E CAN JfF

LN 2|

can_x: FTi&#H) CAN 4k
S LLEH: CAN1

WMASHL 2 can_baudrate_struct: 511 can_baudrate_type J5%I 484l
i 24 T

R[FHE status_index: V45 HEEE EEHI)

So okt TS E X —> can_baudrate_type 7Y (1) &

e F e 7

can_baudrate_type 7t at32f403_can.h #15¢ X :

typedef struct

{
uint16_t
can_rsaw_type
can_bts1_type
can_bts2_type

baudrate_div;
rsaw_size;
bts1_size;
bts2_size;

} can_baudrate_type;

baudrate_div

2023.10.26
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CAN I 73431 5 5
HUEYE R : 0x001~0x400
rsaw_size

OB AL R D BRER 98 2, RIS bit R DUSEA /48 A8 PRI T _E fR

CAN_RSAW_1TQ:
CAN_RSAW_2TQ:
CAN_RSAW_3TQ:
CAN_RSAW_4TQ:

H AP BRER 98 L BROY 1 AN TR] A7
H A BRER 98 1 BR O 2 AN T A7
H AP BRER 98 5 1 BROY 3 AN ] A7
HL[F] AP BRER 98 1 BROY 4 AN T A7

5.34

2023.10.26

bts1_size

segment1 Bt

bts1_size ik

CAN_BTS1_1TQ: Arif[a Bt 1 By 1 AN [a] FLAL

CAN_BTS1_16TQ: A7 [ Bt 1 B4 16 AN [A] HLfr
bts2_size

segment2 Bt

CAN_BTS2_1TQ: Az [E Bt 2 I 1 AN a] B L

CAN_BTS2_8TQ: Az [a Bt 2 I 8 AN [A] Hfr
i

/* can baudrate, set baudrate = pclk/(baudrate_div *(1 + bts1_size + bts2_size)) */
can_baudrate_struct.baudrate_div = 10;

can_baudrate_struct.rsaw_size = CAN_RSAW_3TQ;
can_baudrate_struct.bts1_size = CAN_BTS1_8TQ;
can_baudrate_struct.bts2_size = CAN_BTS2_3TQ;

can_baudrate_set(CAN1, &can_baudrate_struct);

E ¥ can_default_para_init
NERIIA T K%L can_default_para_init

% 60. ¥ can_default_para_init

iH E(i7p%)

(&4 can_default_para_init

| =

e

void can_default_para_init(can_base_type* can_base_struct);

Thaestik 45 CAN HIaa AL S5 K AR A (.

BN can_base_struct: {817 can_base_type 5% ¥4t

WS ¥
IR A ¥
VS Yas FHEE L — can_base_type KM A&
1R FH BRI ¥
~Hl

can_base_type can_base_struct;

can_default_para_init (&can_base_struct);

% 93|
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5.3.5 % can_base_init

NRFIAR T PAEL can_base_init

% 61. E# can_base_init

BiH #R
A EA can_base_init
PR A error_status can_base_init(can_type* can_x, can_base_type* can_base_struct);
Thegdid #% can_base_struct 145 E FIZHHI 4R E] CAN IR 75 77 2%

MWASHA

can_x: JTik#¥f) CAN #hixt
%S H LLIEH: CAN1

WANSH 2 can_base_struct: 5[4 can_base_type FSM 14
it 24 7

IR [EME 7

Vit Y FEJE L — can_base_type KM A E

B o 4 7

can_base_type 7t at32f403_can.h /15 X:

typedef struct

{
can_mode_type
confirm_state
confirm_state
confirm_state
confirm_state

can_msg_discarding_rule_type
can_msg_sending_rule_type

} can_base_type;
mode_selection

MR A %

CAN_MODE_COMMUNICATE:
CAN_MODE_LOOPBACK:
CAN_MODE_LISTENONLY:
CAN_MODE_LISTENONLY_LOOPBACK:

ttc_enable

mode_selection;
ttc_enable;
aebo_enable;
aed_enable;
prsf_enable;
mdrsel_selection;
mmssr_selection;

BEREA
EZNEIE S
R
[l + AR

O 12K PAT I ] fih e A A 2
FALSE: <P [A]IEE

TRUE:
WAFAT) o
aebo_enable

TR IS TREAE A GRS/ IER SO, AU R BOFA7 it /£ CAN_RFCx A1 CAN_TMCx

H B8 H R 2RSS R
FALSE: XM H3hiR BRI,

TRUE:
aed_enable

AN ERSEIE R o S v

H B 18 t R A A e
FALSE: kP Bzl IR

2023.10.26
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TRUE: JFJ3 H3hB IR B

prsf_enable

RAE RN A% 1 AR A g

FALSE: J&Ki%& RIS H Zh HE A%

TRUE:  KIEKRMm 25 EE A,

mdrsel_selection

FERVSCR H B R S 25 R0 4%

CAN_DISCARDING_FIRST RECEIVED:  E3F Mt (4R 3
CAN_DISCARDING_LAST_RECEIVED: E BRI L
mmssr_selection

ZARSCRIE T LI I

CAN_SENDING_BY_ID: FRRST /NP B Je b K% 5
CAN_SENDING_BY_REQUEST: iR i ki%.

il

/* can base init */

can_base_struct.mode_selection = CAN_MODE_COMMUNICATE;

can_base_struct.ttc_enable = FALSE;

can_base_struct.aebo_enable = TRUE;

can_base_struct.aed_enable = TRUE;

can_base_struct.prsf_enable = FALSE;

can_base_struct.mdrsel_selection = CAN_DISCARDING_FIRST_RECEIVED;
can_base_struct.mmssr_selection = CAN_SENDING_BY_ID;

can_base_init(CAN1, &can_base_struct);

5.3.6 BK# can_filter_default_para_init

NEAIA T E# can_filter_default_para_init

% 62. E# can_filter_default_para_init

T H Ei::p%
R can_filter_default_para_init
PR A A void can_filter_default_para_init(can_filter_init_type* can_filter_init_struct);
Difeftiik 45 CAN RLJEZS W IR AL S5 A PRI WIE
BWANSHA can_filter_init_struct: §[H can_filter_init_type 5% (K484t
25 7
s EIRED 7
Sk kAT B L —A can_filter_init_type 287 ()75 &
W e 2 7%
Nl
can_filter_init_type can_filter_init_struct;
can_filter_default_para_init(&can_filter_init_struct);

5.3.7 ¥ can_filter_init
TERIIA T BREL can_filter_init
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X 63. RH can_filter_init

BiH #R
A€ can_filter_init
PR T void can_filter_init(can_type* can_x, can_filter_init_type* can_filter_init_struct);
ThaeHib % can_base_struct 135 2 IS H 1AL 2] CAN IR 78
MANZEA can_x: FTIEFN CAN #hi

ZZHT LLIEH: CAN1

EINSH 2 can_filter_init_struct: 817 can_filter_init_type ZER TR 4T
th =% 7
Il ) P
2% A: FH L 5E L — can_filter_init_type 257 {45
Bl H R 4 7

can_filter_init_type 7E at32f403_can.h H1 5 X :

typedef struct

{
confirm_state ilter_activate_enabile;
can_filter_mode_type filter_mode;
can_filter_fifo_type filter_fifo;
uint8_t filter_number;
can_filter_bit_width_type filter_bit;
uint16_t filter_id_high;
uint16_t filter_id_low;
uint16_t filter_mask_high;
uint16_t filter_mask_low;

} can_filter_init_type;

filter_activate_enable

TER 5GP e #s 40

FALSE: XpInbjEssdl

TRUE: fiifeidyEssd

filter_mode

AR ORI FIFO k%
CAN_FILTER_MODE_ID_MASK: gz
CAN_FILTER_MODE_ID LIST:  #l#Ht
filter_fifo

i JEARHOCHK FIFO i d%
CAN_FILTER_FIFOO0:  Et FIFOO
CAN_FILTER_FIFO1: %k FIFO1
filter_number

REpE SR

HUfEEH: 0~13

filter_bit

CAN_FILTER_16BIT: iIJE2%% & 16bit
CAN_FILTER_32BIT: il J&2%% & 32bit
filter_id_high
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(16bltujm ﬁﬂi@l‘%fﬁ) quE /)ﬁ%%b?ﬁﬁ'ﬁiﬁ HEF 1 (16b|tmm, Fﬁﬁ%ﬁ)o
HUEYEFE: 0x0000~0xFFFF
filter_id_low

filter_id_low T ¥ @i JEASFRIAST 1 1K 16 17 (32bit 17 %6, JRii/F R AR B e i i SRR 1

C16bit i, FRME/AIZER.
HUEYEFE: 0x0000~0xFFFF
filter_mask_high

filter_mask_high JF ¥ @i iE 88 FEMbR IR 1 & 16 17 (32bit £7.95, BEiichEzl) ok e i e 2% B i

FRIRFF 2 (16bit firve, Brmii=) Bl e i IESARIRAT 2 i 16 £ (32bit 798, FFRBAD
T PERRFRIRAT 4 (16bit 7%, FIFRARD.

HUfEyEFE: 0x0000~0xFFFF

filter_mask_low

filter_mask_low F T 2 i JE28 5Elibn IRTF 1 1 16 i (32bit 2%, BRliciE) st i i a3 hn 1R 15T

2 (16bit £z %, FEE) BBCE LSS R IART 2 I 16 2 (32bit Az, FIERBIAD s et

WFF 3 (16bit %, FIFEB.
HUfEYEFE: 0x0000~0xFFFF
~pl

SyEAR R

[* can filter init */
can_filter_init_struct.filter_activate_enable = TRUE;
can_filter_init_struct.filter_mode = CAN_FILTER_MODE_ID_MASK;
can_filter_init_struct.filter_fifo = CAN_FILTER_FIFQOO;
can_filter_init_struct.filter_number = 0;
can_filter_init_struct.filter_bit = CAN_FILTER_32BIT;
can_filter_init_struct.filter_id_high = 0;
can_filter_init_struct.filter_id_low = 0;
can_filter_init_struct.filter_mask_high = 0;
can_filter_init_struct.filter_mask_low = 0;
can_filter_init(CAN1, &can_filter_init_struct);

5.3.8 % can_debug_transmission_prohibit
R T R % can_debug_transmission_prohibit

# 64. PR¥ can_debug_transmission_prohibit

i H iR
R can_debug_transmission_prohibit
R Y void can_debug_transmission_prohibit(can_type* can_x, confirm_state new_state);
Thegfig M il 25 1B AN SR IR R S
AN can_x: JTik#E CAN 4h&
S B LLIEH: CAN1
HWANSH 2 new_state: {FREELI]
GZHOTLLER A K2 — « FALSE, TRUE
2% 7
R [EME 7
Se kg AF 7
2E3m T F TR - T k7 2.0.5
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BiH Eiipy
W F R 2 x

~hl
[* prohibit can trans when debug*/
can_debug_transmission_prohibit(CAN1, TRUE);

5.3.9 K% can_ttc_mode_enable

N AR T K% can_ttc_mode_enable
# 65. B can_ttc_mode_enable

T H iR
A€ can_ttc_mode_enable
PR A A void can_ttc_mode_enable(can_type* can_x, confirm_state new_state);
e g IR ) f i A A
MINZE can_x: FTIEFEM CAN M
ZSHOT LLIEEL: CAN1
WASH 2 new_state: {fifiEak>%H]
S HA UL E 2 — « FALSE, TRUE
it 2% 7
IR [EME 7
So oAt 7
W e 7
Nl

/* can time trigger operation communication mode enable*/

can_ttc_mode_enable (CAN1, TRUE);

JER: B can_base_init 117 ttc_enable —Ii{EFE 7, (XTI IHIEELIRE (70 RIFIR T, KT
[ IE 7 A CAN_RFCx #i1 CAN_TMCx &7 #8147). it 49 can_ttc_mode_enable #1557, 27F
ST TR Z e HIT IR I R IE L E (FERE TR FEIT T ECIRA AR I 5 T 18 F TR s

5.3.10 EKi# can_message_transmit

FEAFER T E % can_message_transmit

# 66. PRA¥ can_message_transmit

| i)

R4 can_message_transmit

PR % A uint8_t can_message_transmit(can_type* can_x, can_tx_message_type*
tx_message_struct);

Thredd HRIE— MR S

AN can_x: Jrik#Ef) CAN #hix
ZZHTLLIEH: CAN1

MASH 2 tx_message_struct: #F KIEMIRIL, 5% can_tx_message_type

2% 7
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W H Ei::3%)
SRR transmit_mailbox: & i%iX ik SCi% FH R4S =
S h & A 7£ tx_message_struct N7 R IL IR
B H R 4 ¥
can_tx_message_type 1t at32f403_can.h H5E X :
typedef struct
{
uint32_t standard_id;
uint32_t extended_id;
can_identifier_type id_type;
can_trans_frame_type frame_type;
uint8_t dic;
uint8_t data[8];
} can_tx_message_type;
standard_id

FRERR AT (11bit 7 R0
HUfEE R . 0x000~0x7FF
extended _id

¥ RARRRT (29bit H 20

HUE Y5 : 0x000~0x1FFFFFFF
id_type

PRIAFFETY

CAN_ID_STANDARD: #Fré#EARIRSF
CAN_ID_EXTENDED: ¥ ErritfF

frame_type

7Y

CAN_TFT_DATA: B A o
CAN_TFT_REMOTE: izf2Mhi
dic

HAEKE (AL byte)
BUE L : 0~8
data[8]

e ROE AR

HU{H 75l 0x00~0xFF
Nl

/* can transmit data */

static void can_transmit_data(void)

{
uint8_t transmit_mailbox;
can_tx_message_type tx_message_struct;
tx_message_struct.standard_id = 0x400;
tx_message_struct.extended_id = 0O;
tx_message_struct.id_type = CAN_ID_STANDARD;
tx_message_struct.frame_type = CAN_TFT_DATA;

tx_message_struct.dic = 8;

tx_message_struct.data[0] = 0x11;
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tx_message_struct.data[1] = 0x22;

tx_message_struct.data[2] = 0x33;

tx_message_struct.data[3] = Ox44;

tx_message_struct.data[4] = Ox55;

tx_message_struct.data[5] = Ox66;

tx_message_struct.data[6] = Ox77;

tx_message_struct.data[7] = Ox88;

transmit_mailbox = can_message_transmit(CAN1, &tx_message_struct);
while(can_transmit_status_get(CAN1, (can_tx_mailbox_num_type)transmit_mailbox) !=

CAN_TX_STATUS_SUCCESSFUL);
}

5.3.11 E#¥ can_transmit_status_get

NERFEAR T R L can_transmit_status_get

& 67. B# can_transmit_status_get

| R

R can_transmit_status_get

PRI can_transmit_status_type can_transmit_status_get(can_type* can_x,
can_tx_mailbox_num_type transmit_mailbox);

ThRestiik SRIBURIZARTS

WMAZHA can_x: T+ CAN 4hix
ZZHAT LI : CAN1

BWINSHL 2 transmit_mailbox: & I%IX Wik SCiE H I HRAE 5

i 24 7

YL EN state_index: KiXIR#Z:

e A P IR — AR S IR IR L HEAE =

R FH R 2 7

Bl

/* can transmit data */

static void can_transmit_data(void)

{
uint8_t transmit_mailbox;
can_tx_message_type tx_message_struct;
tx_message_struct.standard_id = 0x400;
tx_message_struct.extended_id = 0O;
tx_message_struct.id_type = CAN_ID_STANDARD;
tx_message_struct.frame_type = CAN_TFT_DATA;
tx_message_struct.dic = 8;
tx_message_struct.data[0] = Ox11;
tx_message_struct.data[1] = 0x22;
tx_message_struct.data[2] = 0x33;

tx_message_struct.data[3] = 0x44;

tx_message_struct.data[4] = 0x55;
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}

tx_message_struct.data[5] = 0x66;

tx_message_struct.data[6] = Ox77;

tx_message_struct.data[7] = Ox88;

transmit_mailbox = can_message_transmit(CAN1, &tx_message_struct);

while(can_transmit_status_get(CAN1, (can_tx_mailbox_num_type)transmit_mailbox) !=
CAN_TX_STATUS_SUCCESSFUL);

5.3.12 ¥ can_transmit_cancel

NERAIR T K%L can_transmit_cancel

% 68. E# can_transmit_cancel

T H iR
EiRA €A can_transmit_cancel
PR A A void can_transmit_cancel(can_type* can_x, can_tx_mailbox_num_type transmit_mailbox);
Tyhe ik BUH A&
MANZEA can_x: FTiEF:) CAN #hi%
ZZSHT LLILEL: CAN1
BINSHL 2 transmit_mailbox: & 1%iX Wik SCiE F i HRAE 5
a2 8 x
pAEIf ) TG
So oAt S R IE—WUHR SO RIBUR IZ MRAE 5
W e x
~Hl

/* cancel a transmit request */

uint8_t transmit_mailbox;

transmit_mailbox = can_message_transmit(CAN1, &tx_message_struct);
can_transmit_cancel(CAN1, (can_tx_mailbox_num_type)transmit_mailbox);

5.3.13 ¥ can_message_receive

2023.10.26

TEHIA T K H can_message_receive

% 69. ¥ can_message_receive

| i)
ZERAE can_message_receive
R ER T void can_message_receive(can_type* can_x, can_rx_fifo_num_type fifo_number,
can_rx_message_type* rx_message_struct);
Dhredd PR — TR ST

MANSHA

can_x: JTi&#EH) CAN 4hik
ZZHA LLIEH: CAN1

WMANSH 2 fifo_number: {# f 181 FIFO
ZBHOT LR E HF 2 — . CAN_RX_FIFO0, CAN_RX_FIFO1
EAThE rx_message_struct: ZEUREIM L, 5% can_rx_message_type

101 R’
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W H Ei::3%)
IR A p
etk kAT PR FIFO k% (FIFO #R3CEH AR 0O
W FH R void can_receive_fifo_release(can_type* can_x, can_rx_fifo_num_type fifo_number);
can_rx_message_type 7t at32f403_can.h H & X :
typedef struct
{
uint32_t standard_id;
uint32_t extended_id;
can_identifier_type id_type;
can_trans_frame_type frame_type;
uint8_t dic;
uint8_t data[8];
uint8_t filter_index;
} can_rx_message_type;
standard_id

FRERR AT (11bit 720
HUEEH]: 0x000~0x7FF
extended _id

¥ RARRAT (29bit H 20

HUE Y5 : 0x000~0x1FFFFFFF
id_type

PRIRAFRAY
CAN_ID_STANDARD: #Fré#EAR ST
CAN_ID_EXTENDED: ¥ ErriRfF

frame_type

i

CAN_TFT_DATA: B o
CAN_TFT_REMOTE:  izf2hi
dic

A (AL byte)
BUEYEH: 0~8

data[8]

R ROE AR

HU{EJak: 0x00~0xFF

filter_index

HPESRILI S (FRas Bl i pE SR R 51 P 5D
HU{EJak: 0x00~0xFF

Nl

/* can receive message */

can_rx_message_type rx_message_struct;

can_message_receive(CAN1, CAN_RX_FIFOO, &rx_message_struct);
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5.3.14 ¥ can_receive_fifo_release
N EAiE T A% can_receive_fifo_release

& 70. H# can_receive_fifo_release

BiH ity
A EA can_receive_fifo_release
PR T void can_receive_fifo_release(can_type* can_x, can_rx_fifo_num_type fifo_number);
Thegdid Rl FIFO
MWASHA can_x: TR CAN 4k
ZZHAT LG CAN1
BINZH 2 fifo_number: ] 4515 FIFO
ST LUERH 2 — ¢ CAN_RX_FIFO0, CAN_RX_FIFO1
a2 8 x
pAEIf ) TG
SR ok CLEZEL FIFO A 3l S
Bl H B 4 7
il

/* can receive message */

rx_message_struct)

{
/* get the id type */

/* get the data field */

rx_message_struct->data[0] = can_x->fifo_mailbox[fifo_number].rfdtl_bit.rfdtO;

rx_message_struct->data[7] = can_x->fifo_mailbox[fifo_number].rfdth_bit.rfdt7;

PRI FIFO BT AZR4G1EEL FIFO*/
/* release the fifo */

can_receive_fifo_release(can_x, fifo_number);

rx_message_struct->id_type = (can_identifier_type)can_x->fifo_mailbox[fifo_number].rfi_bit.rfidi;

void can_message_receive(can_type* can_x, can_rx_fifo_num_type fifo_number, can_rx_message_type*

5.3.15 ¥ can_receive_message_pending_get

T AR T K% can_receive_message_pending_get

R 71. R# can_receive_message_pending_get

fifo_number);

W H i34
PR EA can_receive_message_pending_get
R Y uint8_t can_receive_message_pending_get(can_type* can_x, can_rx_fifo_num_type

g
o>
or
o
[

R FIFO rhAF I 4 SCH H

2023.10.26 & 103 1
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W H i3
MWASHA can_x: TR CAN 4k
ST LUIEEL: CAN1
MASH 2 fifo_number: 1%/ F1#:1& FIFO
ZBHTLGEE E 2 — : CAN_RX_FIFO0, CAN_RX_FIFO1
i 25 7
IR [E A message_pending: FIFO FFFS2ER (KR 3 H
ST 7
e F R 7
il

/* return the number of pending messages of */

can_receive_message_pending_get (CAN1, CAN_RX_FIFOOQ);

5.3.16 BKi¥ can_operating_mode_set

NERIA T K%L can_operating_mode_set

% 72. ¥ can_operating_mode_set

T H R
A€ can_operating_mode_set
PR # 5 A error_status can_operating_mode_set(can_type* can_x, can_operating_mode_type
can_operating_mode);
Dhred CAN LIE#AIKE

MINSE

can_x: FTi&#H) CAN 4k
S LLEH: CAN1

BN 2 can_operating_mode: CAN T{ERIR L
it 25 7

& [Al{H status: W& &GN

SR okt 7

e A I e 4 7

can_operating_mode
CAN_OPERATINGMODE_FREEZE:
CAN_OPERATINGMODE_DOZE:
CAN_OPERATINGMODE_COMMUNICATE:
Bl

e - T CAN #2891 iR 1k
MRS 30--CAN I B 1k, 545 R g
AE R - T IR RELE

/* set the operation mode —enter freeze mode*/
can_operating_mode_set (CAN1, CAN_OPERATINGMODE_FREEZE);

[BEAT CAN i 3014k 4k

/* set the operation mode —enter communicate mode*/
can_operating_mode_set (CAN1, CAN_OPERATINGMODE_COMMUNICATE);

2023.10.26
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PIFAGIE R IBAS YU AT

5.3.17 ¥ can_doze _mode_enter

NFRHIR T K% can_doze_mode_enter

& 73. B# can_doze_mode_enter

B | Hig
A EA can_doze_mode_enter
R can_enter_doze_status_type can_doze_mode_enter(can_type* can_x);
TyRe ik HE N ARAS

MAZHA

can_x: FTi&#H) CAN bk
ZS AT DUERL: CAN1

28 7
IR Bl can_enter_doze_status: 3k NMENRAE L T T
SR okt 7
e FH R 7

can_enter_doze_status

E N B HRA 52 75

CAN_ENTER_DOZE_FAILED:

HE N BERRAE UKW

CAN_ENTER_DOZE_SUCCESSFUL: A BEAR 2k 2

Bl

/* can enter the low power mode */
can_enter_doze_status_type can_enter_doze_status;

can_enter_doze_status = can_doze_mode_enter(CAN1);

5.3.18 E¥ can_doze_mode_exit

T AR T K% can_doze_mode_exit

® 74. B# can_doze_mode_exit

W H i3
ZERAEA can_doze_mode_exit
PR 2 A can_quit_doze_status_type can_doze_mode_exit(can_type* can_x);
ThRedtik JE H R
MINZE can_x: FTiEFE) CAN #hik

S HTLLIEH: CAN1

i 24 T
IR [E{E can_quit_doze_status: & HBEIRAE 202 75 BT
SR kAT T
R FH eR 4 T

can_quit_doze_status
I8 H A ARAR 2 15 D)

2023.10.26
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CAN_QUIT_DOZE_FAILED:
CAN_QUIT_DOZE_SUCCESSFUL:

IR R IR A SR
IR R IR AR S T

5.3.19

N

/* can exit the low power mode */
can_quit_doze_status_type can_quit_doze_status;

can_quit_doze_status = can_doze_mode_exit (CAN1);

¥ can_error_type record_get

NERAIAR T PAEL can_error_type_record_get

R 75. B# can_error_type_record_get

T H iR
efe can_error_type_record_get
PRI can_error_record_type can_error_type_record_get(can_type* can_x);
ThRedtiid BEHL CAN iR
MINSH can_x: FTIEF CAN 4

ZZHAT LU CAN1

a2 8 x
IR Bl can_error_record: iR
Sk ok AF TG
W e 2 7

can_error_record

BRI

CAN_ERRORRECORD_NOERR:
CAN_ERRORRECORD_STUFFERR:
CAN_ERRORRECORD_FORMERR:
CAN_ERRORRECORD_ACKERR:
CAN_ERRORRECORD_BITRECESSIVEERR:
CAN_ERRORRECORD_BITDOMINANTERR:
CAN_ERRORRECORD_CRCERR:
CAN_ERRORRECORD_SOFTWARESETERR:
A~

WA FER
uﬁﬁ%m
% AR
R
Rt A i
AL R
CRC F:5e#ti%
B B AR

/* get the error type record (etr) */
can_error_record_type can_error_record;

can_error_record = can_error_type_record_get (CAN1);

5.3.20 BKi¥ can_receive_error_counter_get

TR AR T BA%EL can_receive_error_counter_get

R 76. ¥ can_receive_error_counter_get

i H ik
k1€ can_receive_error_counter_get
R Y uint8_t can_receive_error_counter_get(can_type* can_x);
TyRe ik B CAN FRWs R T4

2023.10.26
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BH

iR

MWASHA

can_x: JTik#f) CAN #hixt
%S H LLIEH: CAN1

i 25 7
IR [EE receive_error_counter: It REL
A5 0x00~0xFF
SRSkt 7
e F R 7
il

[* get the receive error counter (rec) */
uint8_t receive_error_counter;

receive_error_counter = can_receive_error_counter_get (CAN1);

5.3.21 BKi#¥ can_transmit_error_counter_get

NERFER T %L can_transmit_error_counter_get

R 77. ¥ can_transmit_error_counter_get

i H Eiiuy
efe can_transmit_error_counter_get
BRI AR Y uint8_t can_transmit_error_counter_get(can_type* can_x);
DhRek B2 CAN AR H iR T4

LN 2|

can_x: FTi&#H) CAN 4k
SR LLIEH: CAN1

it 24 7
iR [Al{H transmit_error_counter: &R
ZHuf: 0x00~0xFF
SR okt T
B R T
~Hl

[* get the transmit error counter (tec) */
uint8_t transmit_error_counter;

transmit_error_counter = can_transmit_error_counter_get (CAN1);

5.3.22 E ¥ can_interrupt_enable
T EHIR T BB % can_interrupt_enable

2023.10.26

R 78. BA# can_interrupt_enable

BUH

D)

H4

can_interrupt_enable

x| =

e

void can_interrupt_enable(can_type* can_x, uint32_t can_int, confirm_state new_state);

DiReHiIA

fFRE 2 B CAN b i

MAZHA

can_x: FTi&#H) CAN 4hix
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W H Ei::3%)
ZZHAT UG CAN1
MASH 2 can_int: CAN i %
WA 3 new_state: {HREE<M]
BZHOTLLER A Hh 2 — - FALSE, TRUE
i 24 7
15 [EME ¥
Seth kAT ¥
B H R 4 7
can_int
CAN i %

CAN_TCIEN_INT:
CAN_RFOMIEN_INT:
CAN_RFOFIEN_INT:
CAN_RFOOIEN_INT:
CAN_RF1MIEN_INT:
CAN_RF1FIEN_INT:
CAN_RF10IEN_INT:
CAN_EAIEN_INT:
CAN_EPIEN_INT:
CAN_BOIEN_INT:
CAN_ETRIEN_INT:
CAN_EOIEN_INT:
CAN_QDZIEN_INT:
CAN_EDZIEN_INT:

2N

FIEMBAG K& 5E P T fE
UL FIFO 0 i 3CH i ki g
F2Yi FIFO 0 Jih i e

P25 FIFO 0 i Ik f g
UL FIFO 1 i SCH i b i g
Bzl FIFO 1 3 i e

PRI FIFO 1 it b i
R E S IR RE

FR B i e

e 2R 5% P v W ek

FR R R PNl g

HH B 1R A o T

A HH AR A 2 ) o £ o
RN IR AR 2 ) W £ i

/* can interrupt config */

nvic_irg_enable(CAN1_SE_IRQn, 0x00, 0x00);/*CAN1 iR IR ARk v b/
nvic_irq_enable(USBFS_L_CAN1_RXO0_IRQn, 0x00, 0x00);/*CAN1 FIFOO U 1 lki*/

/* FIFO 0 receive message interrupt enable */
can_interrupt_enable(CAN1, CAN_RFOMIEN_INT, TRUE);
[* error type record interrupt enable */
can_interrupt_enable(CAN1, CAN_ETRIEN_INT, TRUE);

PEETOASHR P TR ITR, TREATRRAE R AH IS Wb JUE AL AR LI/
can_interrupt_enable(CAN1, CAN_EOIEN_INT, TRUE);

5.3.23 E¥# can_flag_get
NERAE T R can_flag_get
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5.3.24
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R 79. B# can_flag_get

BiH ity
A€ can_flag_get
PR T flag_status can_flag_get(can_type* can_x, uint32_t can_flag);
Difeftig SRELFT IR CAN AR
MANZEA can_x: FTIEFM CAN M
S LLEH: CAN1
MASH 2 can_flag: FERBECIRE AR ELEF
ZSEEAER I can_flag
it 25 p
IR [E{E flag_status: FREMLPRES
ZIREMERT 2 —: SET, RESET
S okt p
B R p
can_flag
CAN H T ZRPURES bR &, KAk S 5T .
CAN_EAF_FLAG: AR T E R &
CAN_EPF_FLAG: BrRpEshbrE
CAN_BOF_FLAG: SR AR
CAN_ETR_FLAG: BRSO bR G BEHRZEAE 0 FRid)
CAN_EOIF_FLAG: H IS R AR E

CAN_TMOTCF_FLAG: B4 0 Ki% 5 by
CAN_TM1TCF_FLAG: HB#i 1 Ki%k5e by
CAN_TM2TCF_FLAG: HB# 2 Ki%k5e by
CAN_RFOMN_FLAG: FIFOO0 k% kr&
CAN_RFOFF_FLAG:  FIFOO j#ifr&
CAN_RFOOF_FLAG:  FIFOO i Hifr&
CAN_RF1MN_FLAG: FIFO1 dE%kri&
CAN_RF1FF_FLAG:  FIFO1 Jifr&
CAN_RF10OF_FLAG: FIFO1 &itibr&
CAN_QDZIF_FLAG: IR H BEERR B A bR &
CAN_EDZC_FLAG: N AR AR AR

CAN_TMEF_FLAG: RIEMFE AR & (A RIEIFEATE— T

2N

/* get receive fifo 0 message num flag */
flag_status bit_status = RESET;
bit_status = can_flag_get (CAN1, CAN_RFOMN_FLAG);

BR#L can_interrupt_flag_get
TR T K E can_interrupt_flag_get

& 80. ¥ can_interrupt_flag_get

iR

PR EA can_interrupt_flag_get
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W H Ei::3%)
PR E R Y flag_status can_interrupt_flag_get(can_type* can_x, uint32_t can_flag);
Tifeftig SREUATIE R AT CAN HbTAR 5
MANZEA can_x: FTIEFM CAN M
GZHOT LR A Hh 2 —: CAN1, CAN2.
MIANSH 2 can_flag: 5B IFRBURSHIbREILEE
ZSEEHIR N can_flag
i 24 7
& [EME flag_status: FrEAFPRES
ZIREE Ay H 2 —: SET, RESET
etk AT ¥
B o 4 7
can_flag

CAN I Tk 3 2RV br &, KT S 88 54T .

CAN_EAF_FLAG:
CAN_EPF_FLAG:
CAN_BOF_FLAG:
CAN_ETR_FLAG:
CAN_EOIF_FLAG:
CAN_TMOTCF_FLAG:
CAN_TM1TCF_FLAG:
CAN_TM2TCF_FLAG:
CAN_RFOMN_FLAG:
CAN_RFOFF_FLAG:
CAN_RFOOF_FLAG:
CAN_RF1MN_FLAG:
CAN_RF1FF_FLAG:
CAN_RF10F_FLAG:
CAN_QDZIF_FLAG:
CAN_EDZC_FLAG:
CAN_TMEF_FLAG:
A~

EiR E SR &
HHRPEIR G
S RS bR S

FRFALOFARE CBERFEREE 0 hr )

HEE R bR

AR O 1% 56 Bibr &
MEAR 1 3% 5 Bk &
MEAR 2 1% 5 Bk &
FIFOO = h5 &
FIFOO j#itr &
FIFOO i Hibr &
FIFO1 ez hn &
FIFO1 jifikr &

FIFO1 i Hibr &

1B H BEERR A A bR &
N HEAR AR bR

FORMBFETARE (AN KIEMEFEAT— )

{
}

/* check receive fifo 0 message num interrupt flag */
if(can_interrupt_flag_get(CAN1, CAN_RFOMN_FLAG) != RESET)

5.3.25 E# can_flag_clear

2023.10.26

NRAE T A% can_flag_clear

# 81. pR¥ can_flag_clear

T H Eii:pa
PR €2 can_flag_clear
AR Y void can_flag_clear(can_type* can_x, uint32_t can_flag);
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BiH 134
ThfE R R E R CAN fri&
MANZEA can_x: FTIEFM CAN M
ZSHAT LUEEL: CAN1
MNSH 2 can_flag: FrEMRMIIREILSE
ZSEEHIR N can_flag
S5 %
i a5 %
et %
il R %
can_flag:
CAN A TiEH R EGE R E, Hligs8P 5T
CAN_EAF_FLAG: AR T E bR &
CAN_EPF_FLAG: BRGNS &
CAN_BOF_FLAG: SR AR
CAN_ETR_FLAG: RS bR G R RANE 0 b))
CAN_EOIF_FLAG: H I AR E

CAN_TMOTCF_FLAG: B4 0 Ki% 5 by

CAN_TM1TCF_FLAG: HR#i 1 Ki%5e by

CAN_TM2TCF_FLAG: HR#i 2 Ki%5e by

CAN_RFOFF_FLAG:  FIFOO j#ifr&

CAN_RFOOF_FLAG:  FIFOO jiHifr&

CAN_RF1FF_FLAG:  FIFO1 Jitr&

CAN_RF10OF_FLAG: FIFO1 &itibr&

CAN_QDZIF_FLAG: 1R R AR AR bR 5

CAN_EDZC_FLAG: N HEAR AR bR

CAN_TMEF_FLAG: RILMF IR E (A RIEIMFTE—RZ)
JEE: CAN_RFOMN_FLAG (FIFOO 7E455#5.4) #1CAN_RF1IMN_FLAG (FIFO1 FE55#54) Z# 1 E &
NXHGtRi, I TG R o

il

/* clear receive fifo O overflow flag */
can_flag_clear (CAN1, CAN_RF10OF_FLAG);

54 CRCit&E#Et (CRC)

CRC #f7#s4ii cre_type, & ST X4 “at32f403_cre.h i -
[
* @brief type define crc register all
*/
typedef struct
{

} crc_type;
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5.4.1

2023.10.26

TREH T CRC FHAss A l:
* 82. CRC HA#X MR
% R
dt LlE R ey
cdt Ui EE e/ e
ot B2
idt WG AT AF 5
poly A % T P A7
TRAEH T CRC FErRELA N
% 83. CRC FEEERY%
R4 ik
crc_data_reset AR e 5 AT

crc_one_word_calculate

BN 32-bit Hodl 5 _E— it 45 Rk AT CRC iH5IFR [liH 5 45 R

crc_block_calculate

KIXEGN— D HHEPIZIR AT CRC T IF IR Al 15 45

crc_data_get R[EM4 AT CRC 1HH 45
crc_common_data_set W B EH A A
crc_common_date_get IR |5 38 FH A A7 A

crc_init_data_set

BE CRC MIUH L 75 A7 a1

crc_reverse_input_data_set

WHE CRC i NI bit s H A

crc_reverse_output_data_set | i%E CRC #ir i 4 s i 2
crc_poly value_set wEBZ S

crc_poly value_get IRIC Y1 2 WS 4UE
crc_poly_size_set W 2 A R

crc_poly_size_get

N L EA W R &3

¥ crc_data_reset
N EHIR T BB cre_data_reset

% 84. ¥ crc_data_reset

A iR
ZERAEA crc_data_reset
R T void crc_data_reset(void);
ThRe ik BR 28 B0, 2B AIAE 0o A7 25 (VB I B B 80308 ar AP 28 E AW 618, BRIAE AL
{8~ OXFFFFFFFF
HINSH 7
NS 2 7
i 24 7
IR [EI AR 7
SR kAT 7
M F R 7
N

/* reset crc data register */

F 1121 k7 2.0.5
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l crc_data_reset();

5.4.2 ¥ crc_one _word_calculate

AR T K% crc_one_word_calculate

% 85. ¥ crc_one_word_calculate

i H

ity

H4

crc_one_word_calculate

R | =
e

uint32_t crc_one_word_calculate(uint32_t data);

Thae i

N —A> 32-bit H¥i 5 _E— Ut 5EEE R AT CRC vH5LIFIR [l 5 45 1

MAZHA

data: fA SN 32-bit HfE

HMAZH 2 x

iith 25 x

IR uint32_t: J&[1| CRC iI545 #
Stk At x

AL o x

2N

/* calculate and return result */
uint32_t data = 0x12345678, result = 0;

result = crc_one_word_calculate (data);

5.4.3 XK ¥ crc_block_calculate
N EHIR T B cre_block_calculate

%% 86. B crc_block_calculate

W H #iR
ERAE crc_block_calculate
R AR T uint32_t crc_block_calculate(uint32_t *pbuffer, uint32_t length);
Dhred WIRBN— MR PEZ k4T CRC IR [l v 545
MNZH pbuffer: FREHR AT CRC T A P
MINZH 2 length: IS EEE IR, KEZEL 32-bit T4
it 25 7
iR [EME uint32_t: i [A] CRC it 545 R
So oAt 7
W F R 7
2Nl
[* calculate and return result */
uint32_t pbuffer[2] = {0x12345678, 0x87654321};
uint32_t result = 0;
result = crc_block_calculate (pbuffer, 2);

5.4.4 P¥ crc_data_get

FRAE T AL cre_data_get
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R 87. ¥ crc_data_get

BiH #R
A€ crc_data_get
PR T uint32_t crc_data_get(void);
Thegfik R E Y ET CRC iHH 4,
HNZH I
MANZH 2 7
th =% 7
Y IEIE e uint32_t: iR [A] CRC 15 45
Se ik AF 7
iR H B 2 7
Nl
/* get result */
uint32_t result = 0;
result = crc_data_get ();

5.4.5 BM¥ crc_common_data_set

AR T K% crc_common_data_set

% 88. ¥ crc_common_data_set

i H

i7p%)

4

=

crc_common_data_set

=

void crc_common_data_set(uint8_t cdt_value);

Lhae g

e B A AR E

LN 2|

cdt_value: 8-bit B, HI1E NI 776 FE 4

MINSHL 2

x

it 25

iR [ElME

S

Wik F pa 2

off | off | ofl | et

N

/* set common data */

crc_common_data_set (0x88);

5.4.6 BK% crc_common_data_get

2023.10.26

R T A% crc_common_data_get

% 89. ¥ crc_common_data_get

W H i3
R crc_common_data_get
R ER T uint8_t crc_common_data_get(void);
ThRestik I [B13E FH A AE 3E
WANZHA 7
MANZH 2 7
N - % 1470 - Wk 2.05
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BiH Ei: o)
Hth 2% 7
IR uint8_t: 3 [l 2 {15 L A I 75 A7 4
So oAt x
Wi F R 2 x
2Nl
/* get common data */
uint8_t cdt_value = 0;
cdt_value = crc_common_data_get ();

5.4.7 BE# crc_init_data_set
TNERIIA T R cre_init_data_set

% 90. E# crc_init_data_set

H #iR
efe crc_init_data_set
BRI iR Y void crc_init_data_set(uint32_t value);
Dhred W CRC Wl L A f a8
MWNZHA value: CRC #4Hb & /7458
MANZH 2 I
it 2% W
A EIRN 7
Sk ok AF x
Bl H R 2 7

CRC WAL 17 SME B E I 5, BRHGHEAT cre_data_reset UM T IS £ CRC WAL 25 17 2% 1M

Jill %7 %] CRC #¥i %7 17 2%

N

/* set initial data */
uint32_t init_value = 0x11223344;

crc_init_data_set (init_value);

5.4.8 ¥ crc_reverse_input_data_set

AR T K% ore_reverse_input_data_set

X 91. R# crc_reverse_input_data_set

A iR
ZERAEA crc_reverse_input_data_set
R T void crc_reverse_input_data_set(crc_reverse_input_type value);
Difeftiik W HE CRC iy N & bit 5 Hd 251

MASHA

value: AR bit LA
LS HEYNIA I value

MANZH 2 x
i th 25 x
R EHME x

2023.10.26
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5.4.9

HiA iR
S okt ¥
B H R 4 ¥
value
T 5 N EE bit SO KR
CRC_REVERSE_INPUT_NO_AFFECTE: A A AT bit S

CRC_REVERSE_INPUT_BY_BYTE:
CRC_REVERSE_INPUT_BY_HALFWORD:
CRC_REVERSE_INPUT_BY_WORD:

Bl

32-bit F 4% 7T bit e Fg
32-bit 42 7T bit i
32-bit & AT bit %

/* set input data reversing type */
crc_reverse_input_data_set(CRC_REVERSE_INPUT_BY_WORD);

B ¥ crc_reverse_output_data_set

N AR T K% cre_reverse_output_data_set

# 92. B¥ crc_reverse_output_data_set

A i3}
A€ crc_reverse_output_data_set
R E R Y void crc_reverse_output_data_set(crc_reverse_output_type value);
DhRedtiik W E CRC i th &4 s e 5 A
MASHA value: #ii % bit KFEHRE
SRR W, value
MNSH 2 7
i 24 7
IR [FIME 7
SR kAT ¥
B R 7
value

T e iy A bit SO B 2
CRC_REVERSE_OUTPUT _NO_AFFECTE: #iH ¥l AT bit Sk

CRC_REVERSE_OUTPUT_DATA:

2N

32-bit % F 4% 3 AT bit [

/* set output data reversing type */
crc_reverse_output_data_set (CRC_REVERSE_OUTPUT_DATA);

5.4.10 ¥ crc_poly value_set

2023.10.26

N T EH cre_poly value_set

% 93. E# crc_poly_value_set

W H i3
PR €2 crc_poly_value_set
AR Y void crc_poly_value_set(uint32_t value);
Difeflid W H CRC ZWX\SH1H
# 116 A 2.0.5
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BH

[P

MWASHA

value: ZIFH

MNSH 2

x

it 5

iR el

Sk kAT

e F pa

of | ol | o] et

Bl

/* set poly value */

crc_poly_value_set(0x12345671);

5.4.11 ¥ crc_poly value get
NEAFER T EE cre_poly_value_get

& 94. FBH crc_poly_value_get

H #iR
R4 crc_poly_value_get
PR T uint32_t crc_poly_value_get(void);
Thred FRIUCYET CRC 2 Wil
HNZH W
MANZH 2 x
a2 8 x
A EIRN uint32_t: a7 2 Wi
Sk ok AF x
B F eR 2 7
Nl
/* get poly value */
uint32_t poly = 0;
poly = crc_poly_value_get();

5.4.12 ¥ crc_poly size_set
TERAER T % cre_poly_size set

2023.10.26

R 95. A# crc_poly_size_set

BH

[P

H4

crc_poly_size_set

x| =

HR

e

void crc_poly_size_set(crc_poly_size_type size);

ek

B E CRC Z A AT AU 5 )%

MASHA

size: ZIA ML

MANZH2

¥

it 28

REHME

SR KA

e H ek H

off | off | off | et

17T H
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size

8 5E 2 WA R v A
CRC_POLY_SIZE_32B:
CRC_POLY_SIZE_16B:
CRC_POLY_SIZE_8B:
CRC_POLY_SIZE_7B:
N

% WA R FE 32-bit
% WA R E 16-bit
% I A A 8-bit
% I A AL 7-bit

/* set poly size 32-bit */

crc_poly_size_set(CRC_POLY_SIZE_32B);

5.4.13 K crc_poly size get
NEAFER T BE cre_poly_size get

& 96. H# crc_poly_size_get

A i3}
R4 crc_poly_size_get
PR crc_poly_size_type crc_poly_size_get(void);
ThRestiid &[] CRC £ T A R FE
LN | 7
MANSH 2 7
it 24 7
IR [E{H crc_poly_size_type: 2 Iz &k vk B
SR kAT T
R FH R 2 ¥

crc_poly_size_type

2 WA RUTE SR
CRC_POLY_SIZE_32B:
CRC_POLY_SIZE_16B:
CRC_POLY_SIZE_8B:
CRC_POLY_SIZE_7B:
~Hl

2 WA RIE L 32-bit
% WA 238 L 16-bit
Z WA 296 L 8-bit
2 WA RU9EE 7-bit

/* get poly size */

crc_poly_size_type size;

size = crc_poly_size_get();

55 HeMEMEE (CRM)

CRM i f7as 4t crm_type, & T3 “at32f403_crm.h ™40 F:

/**

* @brief type define crm register all

*/
typedef struct
{

2023.10.26
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2023.10.26

} crm_type;

TREH T CRM {7830 W

# 97. CRM ZFF8E % NiR

FhH iR
ctrl IR b s ) A7
cfg I B B A A
clkint I b b A A
apb2rst APB2 45 i %5 17 82
apb1rst APB1 S AL 2 A7 4%
ahben AHB A3 i B 2 A7 4%
apb2en APB2 4N BI 5 BE 27 47 5%
apbien APB1 A& B BE 27 47 5%
bpdc P At F s 1) 2 A %
ctrists EHIPRAS B AE 4
ahbrst AHB SN 27 474
misc1 BN AFER 1
misc2 BN ARG 2
misc3 BHNEFAEEE 3

TRGH T CRM JE R

% 98. CRM ERHa K

LN e Ei::3oN
crm_reset V5 I 2 7 A BSR4 B A7 28 AN DR A8 S A7
crm_lext_bypass IRIE AT b 5% i 5 B
crm_hext_bypass FR IR AR 5 P 1A

crm_flag_get

RERER flag brE L E ST

crm_hext_stable_wait

S AN I B R AR IR AR

crm_hick_clock_trimming_set

2 P8 B PN S e S A A

crm_hick_clock_calibration_set

R A I e N B A

crm_periph_clock_enable AT BRI E
crm_periph_reset SRR E
crm_periph_sleep_mode_clock_enable | #M57E BEARAH = T A 80 BE 13 B
crm_clock_source_enable F AT AR B
crm_flag_clear THERIEE bR AL
crm_rtc_clock_select rtc i BRI
crm_rtc_clock_enable rtc B EP R E

crm_ahb_div_set

SCLK | AHB I 4 it 43 4 v B

crm_apb1_div_set

AHB I 44 5] APB1 B4t (1) 43 #i v B

crm_apb2_div_set

AHB I 44 %) APB2 I 4t (1) 43 #i v B

crm_adc_clock_div_set

ADC 0o 4% &

crm_usb_clock_div_set

PLL 43| USB i) 2 4 ik &

crm_clock_failure_detection_enable

I S SR N T Aok o 4 L

crm_battery_powered_domain_reset

R SR Y SR A 5

2 1M9K
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5.5.1

5.5.2

2023.10.26

crm_pll_config

BEE PLL I e A5 32 4

crm_sysclk_switch

FIAE ZR G B A I b ) 46

crm_sysclk_switch_status_get

I [ 24 A R G B A IR

crm_clocks_freq_get IR E] L AN (i R
crm_clock_out_set IEFEAE clkout A% H 1 B e Y
crm_interrupt_enable Y88 B R W pe i

¥ crm_reset
NERFE T PREL crm_reset

% 99. B crm_reset

A i3}
A€ crm_reset
PR # void crm_reset(void);
DhRedtiik A I b 527 A PR 1) 5 A S AR IR S B AL
MWNZHA 7
MMNSH 2 7
i 24 7
IR [EME 7
Se kAT 7
B R o
1. ZRBA NS T4 CRM_CTRL i HICKTRIM[5:0]417
2. WMERBAEEZ 4 CRM_BPDC fliZff#s CRM_CTRLSTS.
il

/* reset crm */

crm_reset();

%% crm_lext_bypass

NERIIA T EBEL crm_lext_bypass

% 100. B% crm_lext_bypass

TiH ik
R4 crm_lext_bypass
PR % A void crm_lext_bypass(confirm_state new_state);
Thegfig I M SIS A 55 g e B
MANSHA new_state: lext S5 HIUHTPIRA . fEBES5 % (TRUE), KHMIS5HE (FALSE)
MAZH 2 7
25 7
R [EME 7
So oAt MR AR I B2 R A RE A7 00 T BEAT 1€
Wik F pa 2 x
~Fl
/* enable lext bypass mode */
crm_lext_bypass(TRUE);

% 120 | k7 2.0.5
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5.5.3 ¥ crm_hext_bypass
FERFIAR T PAEL crm_hext_bypass

& 101. E# crm_hext_bypass

BiH #R
PR EA crm_hext_bypass
PR T void crm_hext_bypass(confirm_state new_state);
Thegfik e A A B 55 R 1
WMASHA new_state: hext S2EEHUHDIRA . fHREsSHE (TRUED, XI5 (FALSE)
MANZH 2 7
ot 28 x
pA I[N 7
Sk ok AF BT e N B A AR BE A 0 R REAT BEE
Bl H B 4 7
il
/* enable hext bypass mode */
crm_hext_bypass(TRUE);

5.5.4 E¥ crm_flag_get
FERFIAR T BRE crm_flag_get

* 102. B crm_flag_get

A Ei:13%)

PRI 4 crm_flag_get
PR3 flag_status crm_flag_get(uint32_t flag);
Digeflid Kt e E 1 flag RSN RE SR
HNSH flag: +87€ (W7 B HCHITY flag br &
MNSHL 2 7
it 24 7
IR [AMEH flag_status: flag brEREEE. B (SET), REI|L (RESET)
SR kAT 7
R FH eR 4 7

flag

i 75 EEE U W flag bRk
CRM_HICK_STABLE_FLAG:
CRM_HEXT_STABLE_FLAG:
CRM_PLL_STABLE_FLAG:
CRM_LEXT_STABLE_FLAG:
CRM_LICK_STABLE_FLAG:
CRM_NRST_RESET FLAG:
CRM_POR_RESET_FLAG:
CRM_SW_RESET FLAG:
CRM_WDT_RESET_FLAG:

PN I B AR A
AR R I B AR s A b
PLL B $ffe e br i
AR AR I B RS e A
PN SR A T I B A e A
NRST &AL b5 &
EHARHEEE AR E
AR AL bR SR E

I TE bR &

o o

2023.10.26

FE121 |

WA 2.0.5



[

AT32F403[E 4 FEBSP&Pack M FHIE S

CRM_WWDT_RESET_FLAG: WA TS AR &
CRM_LOWPOWER RESET FLAG: fkIh#EEfikr&
CRM_LICK_READY_INT_FLAG: RS P I b AR e bR &
CRM_LEXT_READY_INT_FLAG: R AR Bh AR e W bR &
CRM_HICK_READY_INT_FLAG: e A I B AR T AR RS
CRM_HEXT_READY_INT_FLAG: Fep i A R AR AR S
CRM_PLL_READY_INT_FLAG: PLL B ffg e i Wb &

CRM_CLOCK_FAILURE_INT_FLAG: fh2k 2t ikrbrE

N

{
}

/* wait till pll is ready */
while(crm_flag_get(CRM_PLL_STABLE_FLAG) != SET)

5.5.5 ¥ crm_interrupt_flag_get
NERHIA T R crm_interrupt_flag_get

% 103. E# crm_interrupt_flag_get

A i3}
R crm_interrupt_flag_get
PR 3 flag_status crm_interrupt_flag_get(uint32_t flag);
Digefliid KA 2 1 flag R WiAR S R E 55

MASHA

flag: &€ W75 L BUAI ) flag dr &
SRR I flag

WSS 2 e

L e e

R EHA flag_status: flag i @7 B, HiL (SET), KEf (RESET)

Je oAt "

15 18 FH R B "
flag
F6 52 7 B AT flag bR
CRM_LICK_READY _INT_FLAG: R P S b A e AR A
CRM_LEXT _READY_INT_FLAG: R AR I b A2 e AR A&
CRM_HICK_READY _INT_FLAG: 1 I P R B AR e R W bR
CRM_HEXT_READY _INT_FLAG: IR AN B AR E R W bR
CRM_PLL_READY_INT_FLAG: PLL B8Rz e o Brbs &

CRM_CLOCK_FAILURE_INT_FLAG: i 5 30 b i s i

Bl

{
}

/* check pll ready interrupt flag */
if(crm_interrupt_flag_get(CRM_PLL_READY_INT_FLAG) != RESET)

2023.10.26
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5.5.6 % crm_hext_stable wait

NERAIR T BRE crm_hext_stable_wait

% 104. E# crm_hext_stable_wait

A iR
A EA crm_hext_stable_wait
PR i 7Y error_status crm_hext_stable_wait(void);
Difeflig LA A IR AR
LN | p
HMANSH 2 p
it 24 o
IR [{E error_status: iR [ IR M EIRAs. &I (SUCCESS), kI (ERROR)
SR okt o
B R o
Bl
/* wait till hext is ready */
while(crm_hext_stable_wait() == ERROR)
{
}

5.5.7 ¥ crm_hick_clock_trimming_set
MR T K% crm_hick_clock_trimming_set

% 105. E# crm_hick_clock_trimming_set

A i3}
PRI 4 crm_hick_clock_trimming_set
PR 3 J A void crm_hick_clock_trimming_set(uint8_t trim_value);
Difedtiik 5 R DAY S v I A AR v A
MINZE trim_value: HERMEME . BRINE N 0x10, WEJEHEA 0~0x1F
MINSH 2 ¥
i 24 ¥
IR [al{E 7
SR kAT 7
R FH e 4 7
Bl
/* set trimming value */
crm_hick_clock_trimming_set(0Ox1F);

5.5.8 ¥ crm_hick_clock_calibration_set
NERHIA T BAE crm_hick_clock_calibration_set

% 106. B crm_hick_clock_calibration_set
mH R

4 crm_hick_clock_calibration_set

=
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HiA iR
PR E R Y void crm_hick_clock_calibration_set(uint8_t cali_value);
Tifeftig R DAY v T B AR Y AL
NS cali_value: EAMAE. BRIME NI KHEE, WEIEHEY 0~0xFF
MANSH 2 ¥
i 24 ¥
12 [EME ¥
Jeth kAT ¥
B A p
~Hl
/* set trimming value */
crm_hick_clock_trimming_set(0x80);

5.5.9 ¥ crm_periph_clock_enable

N T % crm_periph_clock_enable

* 107. E# crm_periph_clock_enable

H #iR
R crm_periph_clock_enable
PR T void crm_periph_clock_enable(crm_periph_clock_type value, confirm_state
new_state);
Thegsmiik A e i E
MWANZHA value: F57E [ fr LA ph Y
WASH 2 new_state: FAIM EhikERE. B (TRUE), XM (FALSE)
a2 8 x
A EIRN 7
Sk ok AF x
W e x
value

e E M4, crm_periph_clock type 7& at32f403_crm.h 1. S HEEM K64 30N CRM_Ahik

4, PERIPH_CLOCK.

CRM_DMA1_PERIPH_CLOCK: 41 dma1 {4k it i X
CRM_DMA2_PERIPH_CLOCK: 41 dma2 ff4h it iz X

CRM_PWC_PERIPH_CLOCK: 4 pwc [f4h e
CRM_DAC_PERIPH_CLOCK:  4I& dac 4k itiisg X

Bl

/* enable gpioa periph clock */
crm_periph_clock_enable(CRM_GPIOA_PERIPH_CLOCK, TRUE);

5.5.10 E¥ crm_periph_reset
R AR T BRE crm_periph_reset

2023.10.26 124 R
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5.5.11

2023.10.26

* 108. X% crm_periph_reset

BiH #R
A€ crm_periph_reset
PR T void crm_periph_reset(crm_periph_reset_type value, confirm_state new_state);
Difeftig SAREARE
HNZH value: F57E R T EAMEE fMY
BINZH 2 new_state: B ERA. FFiE (TRUE), KM (FALSE)
th =% 7
A EIf ) P
Se ik AF 7
iR H B 2 7
value

feEM4ME, crm_periph_reset type 7 at32f403_crm.h F1. WESHEA a4 BN A CRM_4hk

%4 PERIPH_RESET.

CRM_DMA1_PERIPH_RESET:
CRM_DMA2_PERIPH_RESET:

CRM_PWC_PERIPH_RESET:
CRM_DAC_PERIPH_RESET:

N

M5t dmat iIA R R AL E
45t dma2 YA R A E S

Ahist pwe MR AL E XL
45 dac AR AT E X

/* reset gpioa periph */

crm_periph_reset(CRM_GPIOA_PERIPH_RESET, TRUE);

¥ crm_periph_sleep_mode_clock_enable

AR T B % crm_periph_sleep_mode_clock_enable

& 109. E# crm_periph_sleep_mode_clock_enable

T H Ei::p%
ERAE crm_periph_sleep_mode_clock_enable
PR3 A void crm_periph_sleep_mode_clock_enable(crm_periph_clock_sleepmd_type
value, confirm_state new_state);
Thegfig AHMBCAE BRI 1 e B B
WMASHA value: #57E M _EAMAHEIRAL LRI fh 28 A
MANZH2 new_state: R Eh L EARD. JFE (TRUE), XM (FALSE)
i 24 7
IR [al{E 7
So okt W
W e 2 7
value

e €A%, crm_periph_clock_sleepmd_type 7£ at32f403_crm.h F1. S HEEH Kdr &N A .
CRM_4}#4 PERIPH_CLOCK_SLEEP_MODE.

CRM_SRAM_PERIPH_RESET:
CRM_FLASH_PERIPH_RESET:

Bl

A& sram 7ERERRAE 0T A8 E X
A flash 78 BEAR AR T RS 848 S

/* disable flash clock when entry sleep mode */
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l crm_periph_sleep_mode_clock_enable (CRM_FLASH_PERIPH_CLOCK_SLEEP_MODE, FALSE);

5.5.12 % crm_clock_source_enable

R AR T PR% crm_clock_source_enable

% 110. E¥ crm_clock_source_enable

i H
PR EA crm_clock_source_enable
PR void crm_clock_source_enable(crm_clock_source_type source, confirm_state
new_state);
ThRedtiid T I e YA e
WMAZHA source: H8JE [T iR
BINSHL 2 new_state: FHAHHXEIRS. JFE (TRUE), %M (FALSE)
a2 8 x
IR [F{H o
So oAt I
W F e 2 I
source
Fi 5 R B

CRM_CLOCK_SOURCE_HICK: i j i 4
CRM_CLOCK_SOURCE_HEXT: i #h i
CRM_CLOCK_SOURCE_PLL:  PLL 4

CRM_CLOCK_SOURCE_LEXT: G4t
CRM_CLOCK_SOURCE_LICK: i j & 4

Bl

/* enable hext */

crm_clock_source_enable (CRM_CLOCK_SOURCE_HEXT, FALSE);

5.5.13 ¥ crm_flag_clear
TERAE T K% crm_flag_clear

R 111. BH crm_flag_clear

THE

crm_flag_clear

R

void crm_flag_clear(uint32_t flag);

Bl (B

THERARE bR S AL

MANSHA

flag: 457 M ZHIRI flag br &

MANZH2

¥

it 28

IR [BI{E

Stk okt

e F e 2

off [ofl | off | oH

flag

RE 5 ZHERR 1Y flag bris

2023.10.26
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CRM_NRST_RESET FLAG:
CRM_POR_RESET_FLAG:
CRM_SW_RESET FLAG:
CRM_WDT_RESET_FLAG:
CRM_WWDT_RESET_FLAG:

NRST & & b5 &
b AR R B AR
BAFE A bR SRR

A PHRAbRE
[CARESgREOpE R I

CRM_LOWPOWER RESET FLAG: fkIh#EEfikrE

CRM_ALL_RESET_FLAG:

CRM_LICK_READY_INT_FLAG:
CRM_LEXT_READY_INT_FLAG:
CRM_HICK_READY_INT_FLAG:

CRM_HEXT_READY_INT_FLAG:

CRM_PLL_READY_INT_FLAG:

BB S A br &

I8 P SR AR HR AR &
IR AR Bh AR HR AR &
FE I P A B R H bR A
FEr R A B RS H bR
PLL B ffe e i Wrds &

CRM_CLOCK_FAILURE_INT_FLAG: fh2k 2t brbrE
i

/* clear clock failure detection flag */
crm_flag_clear(CRM_CLOCK_FAILURE_INT_FLAG);

5.5.14 BK¥ crm_rtc_clock_select
NERAFER T ERE crm_rtc_clock_select

& 112. E# crm_rtc_clock_select

A i3}
R crm_rtc_clock_select
R Y void crm_rtc_clock_select(crm_rtc_clock_type value);
Difedtiik rtc B B E R
MANSHA value: FHIZEIN rtc FHEPIFEATY
MANSH 2 7
it 24 7
IR [E{H 7
SR kAT &
R FH R 2 ¥
value
i€ T ERE M rte I s
CRM_RTC _CLOCK _NOCLK: ToI B EAE rtc I
CRM_RTC_CLOCK_LEXT: AR I B 1 rte I
CRM_RTC_CLOCK_LICK: P ARG P b g6 45 rte I el

CRM_RTC_CLOCK_HEXT DIV: 4kt 128 4845 i 1E rtc il
i

/* config lext as rtc clock */
crm_rtc_clock_select (CRM_RTC_CLOCK_LEXT);

5.5.15 E ¥ crm_rtc_clock _enable
IR T BR% erm_rtc_clock_enable

2023.10.26 12T/ JRZs 2.0.5
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2023.10.26

& 113. E# crm_rtc_clock_enable

BiH #R
A€ crm_rtc_clock_enable
PR T void crm_rtc_clock_enable(confirm_state new_state);
Thegfik rtc IR A AE R
MANSEA new_state: 7 rtc W BN EIRZ. JFE (TRUED, X (FALSE)
MANZH 2 7
th =% 7
A EIf ) P
Se ik AF 7
iR H B 2 7
Nl
/* enable rtc clock */
crm_rtc_clock_enable (TRUE);

5.5.16 K% crm_ahb_div_set

N EHIR T BR% crm_ahb_div_set

# 114. E# crm_ahb_div_set

A i3}
A€ crm_ahb_div_set
PR 3 void crm_ahb_div_set(crm_ahb_div_type value);
Difedtiik SCLK F| AHB It ity 43 4515 B
LN 2| value: 7% & K 4ifE
MANZH 2 T
it 24 7
R [EME 7
SR kAT ¥
R FH R 2 &
value

CRM_AHB_DIV_1:
CRM_AHB_DIV_2:
CRM_AHB_DIV_4:
CRM_AHB_DIV_8:
CRM_AHB_DIV_16:
CRM_AHB_DIV_64:

CRM_AHB_DIV_128:
CRM_AHB_DIV_256:
CRM_AHB_DIV_512:

Bl

SCLK B8 1 20454y AHB B £
SCLK i 2 434y AHB 4
SCLK i 4 434 AHB 4
SCLK i 8 43 4iifF 2y AHB 4
SCLK B 16 20 45/E N AHB F
SCLK i 64 255N AHB i B
SCLK i 128 43 45i/E N AHB ik
SCLK % 256 43 45/E N AHB i
SCLK 4 512 4345 A AHB H &

/* config ahbclk */

crm_ahb_div_set(CRM_AHB_DIV_1);
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5.5.17 E#¥ crm_apb1_div_set
TR T A% crm_apb1_div_set

% 115. BE crm_apb1_div_set

A iR
A EA crm_apbl_div_set
PR T void crm_apb1_div_set(crm_apb1_div_type value);
Thaestik AHB 8 3 APBA I 48k 1) 43 47 1
LN | value: 751 & M5 4{E
HMANSH 2 7
it 24 7
IR [FH 7
SR okt 7
B o 4 7
value

CRM_APB1_DIV_1:
CRM_APB1_DIV_2:
CRM_APB1_DIV_4:
CRM_APB1_DIV_8:
CRM_APB1_DIV_16:
il

AHB I 8 1 43451E 5 APBA IR
AHB I 8 2 4345ifFE 5 APBA IR
AHB I 8 4 5345F 5 APBA IR
AHB 8 8 4345ifF )y APB1 I
AHB Il 16 43 JiifE 5 APB1 i 4

/* config apbiclk */

crm_apb1_div_set(CRM_APB1_DIV_2);

5.5.18 E¥ crm_apb2_div_set
TEHIR T BE% crm_apb2_div_set

2023.10.26

Z 116. EB¥ crm_apb2_div_set

A i3}
ERAE crm_apb2_div_set
PR3 void crm_apb2_div_set(crm_apb2_div_type value);
Digeftiik AHB I £ 5] APB2 IN i )43 451 v B
HNSH value: 515 & 14 iME
HNSH 2 7
i 24 7
IR [EME 7
SR kAT 7
R FH eR 4 7
value

CRM_APB2 DIV_1:
CRM_APB2 DIV_2:
CRM_APB2_DIV_4:
CRM_APB2_DIV_8:
CRM_APB2_DIV_16:

AHB B8l 1 53454 APB2 I
AHB K 2 43454 H APB2 I
AHB B 8l 4 4345/E )y APB2 4
AHB i £l 8 7345y APB2 4
AHB K} 16 43 4iifE Ny APB2 B £
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Bl

/* config apb2clk */

crm_apb2_div_set(CRM_APB2_DIV_2);

5.5.19 % crm_adc_clock_div_set
NERAIAR T K% crm_adc_clock_div_set

& 117. E# crm_adc_clock_div_set

i H

Eitipy

H4

=

crm_adc_clock_div_set

o]

void crm_adc_clock_div_set(crm_adc_div_type div_value);

Bl (ipu

ADC 44 &

BWINSH

div_value: i B )7 Hi{H

BINSHL 2

T

it 25

R EHME

Sk kAT

Wi F e

off | off | off | ot

div_value
CRM_ADC _DIV_2:
CRM_ADC_DIV_4:
CRM_ADC _DIV_6:
CRM_ADC DIV_8:
CRM_ADC _DIV_12:
CRM_ADC_DIV_16:
Bl

APB It} £t 2 73879 ADC It
APB It} £t 4 7389 ADC It
APB It £t 6 73 Hi{F: 9 ADC i
APB It} £t 8 73 HifF: 9 ADC i
APB I 12 73 45if: Jy ADC It B
APB It 16 73 Jiff: Jy ADC It B

/* config adc div 4 */

crm_adc_clock_div_set (CRM_ADC_DIV_4);

5.5.20 K% crm_usb_clock_div_set
AR T K% crm_usb_clock_div_set

* 118. E# crm_usb_clock_div_set

THE

ik

Ei e

crm_usb_clock_div_set

B
B Y

void crm_usb_clock_div_set(crm_usb_div_type div_value);

Bk (B

PLL i 43| USB I 4l 23 451 15 B

MANSH

div_value: 7% &5 4E

MANZH2

¥

it 28

IR [BI{E

Stk okt

e F pa 2

off [ off | oft | oH

div_value

2023.10.26
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CRM _USB DIV 1 5.  PLL il 1.5 {540 45ifE Jy USB i 4

CRM_USB_DIV_1: PLL B 81 1 553 i/E USB I %
CRM_USB DIV 2 5.  PLL I 2.5 £ 434 Jy USB Il 4
CRM_USB_DIV_2: PLL B 81 2 f5 53 i/E  USB I
CRM_USB DIV _3 5.  PLL I 3.5 £ 434 Jy USB Il 4
CRM_USB_DIV_3: PLL i 3 550454 USB B 4
CRM_USB_DIV_4: PLL i 4 £5 53854 USB B
il

/* config usb div 2 */
crm_usb_clock_div_set (CRM_USB_DIV_2);

5.5.21 BKi¥ crm_clock_failure_detection_enable
NRFER T %L crm_clock_failure_detection_enable

* 119. E# crm_clock_failure_detection_enable

T H Eii:pa
efe crm_clock_failure_detection_enable
PR A A void crm_clock_failure_detection_enable(confirm_state new_state);
Tyhe ik I ol % ke I Ty e Ak g 1 L
WS new_state: FrEERSE. JFE (TRUBE), &1 (FALSE)
MANZH 2 7
a2 8 x
A EIRN 7
So oAt I
W e 2 I
~Hl
/* enable clock failure detection */
crm_clock_failure_detection_enable(TRUE);

5.5.22 PR¥ crm_battery powered_domain_reset
T AR T K% crm_battery_powered_domain_reset

% 120. E# crm_battery_powered_domain_reset

T H ik
ZERAEA crm_battery _powered_domain_reset
PR B T void crm_battery_powered_domain_reset(confirm_state new_state);
Dhredd P (At PR A 1
MANSH new_state: I ENRE. L (TRUE), A%EAfL (FALSE)
MANZH 2 7
it 25 7
IR [AME 7
So oAt 5
Wi F R 2 I

FE R ZEN b AL AR AL, Gl RAE AR R 28 TRUE e nf it g i gt AT 407, e B ALE

2023.10.26 #1311 JRZs 2.0.5
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FALSE ¢ 5E % M BB (i A SR A

B

/* reset battery powered domain */
crm_battery_powered_domain_reset (TRUE);

5.5.23 Hi% crm_pll_config
TR T BA% crm_pll_config

% 121. E# crm_pll_config

i H

Eitipy

H4

crm_pll_config

= | =

=

R 2R

2N

void crm_pll_config(crm_pll_clock_source_type clock_source, crm_pll_mult_type

mult_value, crm_pll_output_range_type pll_range);

Bl (ipu e PLL Wil S A A 2

WMANSH clock_source: PLL f545iHs]

BWANSH 2 mult_value: {4 &%

MINSHL 3 pll_range: 1% pll %t S (TEHELE 7 KT 72MHz K47 15058
28 7

R [EME 7

Sk kAT FERCE A RE PLL BTREfOR pll S5 B T8 HASE
e FH R 2 7

clock_source

CRM_PLL_SOURCE_HICK:
CRM_PLL_SOURCE_HEXT:
CRM_PLL_SOURCE_HEXT_DIV:

mult_value
CRM_PLL_MULT 2:
CRM_PLL_MULT _3:

CRM_PLL_MULT_63:
CRM_PLL_MULT_64:
pll_range
CRM_PLL_OUTPUT_RANGE_LE72MHZ:  PLL %8 /N F26F 72MHz i it 75 13 €
CRM_PLL_OUTPUT_RANGE_GT72MHZ:  PLL %43 K+ 72MHz i} Fr 55 %8

P N S N B DY PLL IS B
BRI B DY PLL IS BRI
PR AN I B R A Dy PLL I B

PLL #25 \INBHK) 2 5 HEAT 15 40
PLL #25 \INBHK) 3 A5 HEAT (5 40

PLL f% 5 A8 63 fF2E A7 15 40
PLL %5 A\ 64 f52E47 15 40

Bl

/* config pll clock resource */
crm_pll_config(CRM_PLL_SOURCE_HEXT_DIV, CRM_PLL_MULT_60,
CRM_PLL_OUTPUT_RANGE_GT72MHZ);

5.5.24 PR¥ crm_sysclk_switch

FERAFER T EE crm_sysclk_switch

# 122. B crm_sysclk_switch

e Hik

PR €2 crm_sysclk_switch

2023.10.26
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HiA iR
PR void crm_sysclk_switch(crm_sclk_type value);
Tifeftig FHAE ZR GRS i) ) A D) 46
NS value: ¥ F1E 58 Gt i B i et
MANSH 2 7
i 24 ¥
12 [EME ¥
Jeth kAT ¥
R FH o 4 7
value

CRM_SCLK_HICK:
CRM_SCLK_HEXT:
CRM_SCLK_PLL:

N

EFE A BT s I B D SR G b
MEREAMR s I A g SR G e
HedE PLL IR AT R G Bl

/* select pll as system clock source */
crm_sysclk_switch(CRM_SCLK_PLL);

5.5.25 B¥ crm_sysclk_switch_status_get

NERFER T % crm_sysclk_switch_status_get

* 123. E# crm_sysclk_switch_status_get

TiH Eii:py
R crm_sysclk_switch_status_get
R ER T crm_sclk_type crm_sysclk_switch_status_get(void);
Thegsmiik I [ FH 1 22 Gt 4 (4 B et
MWANZHA x
MWANZH 2 x
a2 8 x
IR [BME crm_sclk_type: &[5l FHE R Gui 8 i #hi
Sk ok AF x
W e x
Nl
/* wait till pll is used as system clock source */
while(crm_sysclk_switch_status_get() I= CRM_SCLK_PLL)
{
}

5.5.26 ¥ crm_clocks_freq_get
TRAER T K% crm_clocks_freq_get

2023.10.26

£ 124. E# crm_clocks_freq_get

HiA i)
PR EA crm_clocks_freq_get
R Y void crm_clocks_freq_get(crm_clocks_freq_type *clocks_struct);

% 133 |
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5.5.27
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HiA iR
Thae ik IRIE] R BN [ B B A A
MANZEA clocks_struct: f&[a145#I1k crm_clocks_freq_type HIdE4F, A5 7 &R
MANZSH 2 7
i 25 7
YR crm_sclk_type: R [EIH{E 2 Gil g i 2h i
ST 7
e F R 7

crm_clocks_freq_type
crm_clocks_freq_type 7t at32f403_crm.h
typedef struct
{

uint32_t sclk_freq;

uint32_t ahb_freq;

uint32_t apb2_freq;

uint32_t apb1_freq;

uint32_t adc_freq;
} crm_clocks_freq_type;

sclk_freq

ZH IR B RGN BB, B Hz
ahb_freq

ZK IR B AHB S ZR IR, B Hz
apb2_freq

ZAR TR [F] APB2 S ZRHTHEPAR, BT Hz
apb1_freq

ZA TR [A] APBA A ZRHTHERAR, BT Hz
adc_freq

R ] ADC B BiAiEe, Hf7 Hz

~Hl

/* get frequency */
crm_clocks_freq_type clocks_struct;
crm_clocks_freq_get(&clocks_struct);

B3 crm_clock_out_set
NERFEAR T R %L crm_clock_out_set

£ 125. ¥ crm_clock_out_set

T H ik
R crm_clock_out_set
PR B T void crm_clock_out_set(crm_clkout_select_type clkout);
Dhredd EHFETE clkout &7 A4 HE (s b Y
MAZH clkout: clkout & JIAl_Efii Hh R B
NS 2 %
2% I
R [EME I
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BH EiE:p4y
PSS ¥
ek i ek % x
Bl

/* config PA8 output pll/4 */
crm_clock_out_set(CRM_CLKOUT_PLL_DIV_4);

5.5.28 BEK¥ crm_interrupt_enable

N AR T K% crm_interrupt_enable

# 126. K crm_interrupt_enable

A iR
PRI 44 crm_interrupt_enable
R E R Y void crm_interrupt_enable(uint32_t crm_int, confirm_state new_state);
DhRedtiik fa s P e v E
MIANZE crm_int: $8%E K crm i
MANSH 2 new_state: HWIHTII IR EARE. JFH (TRUE), XM (FALSE)
i 24 7
R EME 7
Se kAT 7
B R o
crm_int

CRM_LICK_STABLE_INT:
CRM_LEXT_STABLE_INT:
CRM_HICK_STABLE_INT:
CRM_HEXT_STABLE_INT:
CRM_PLL_STABLE_INT:
CRM_CLOCK_FAILURE_INT:

N

I T8 P R I b AR rp BT
I TH AR I Bh A2 e P B
e A S e R s v
e A N A R s v
PLL B8 e o b
RSVl

/* enable pll stable interrupt */
crm_interrupt_enable (CRM_PLL_STABLE_INT);

56 BFENE#E (DAC)

DAC 7 ff-#s 4t dac_type, & T X4 “at32f403_dac.h i T :

/**

* @brief type define dac register all

*/

typedef struct

{

} dac_type;

TR H T DAC FFA73 S

2023.10.26
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5.6.1

2023.10.26

% 127. DAC HERER

AR i3
ctrl DAC =il & {745
swirg DAC - fil % 2 £ 4
d1dth12r DAC1 ] 12 A5 S Hs PR o A2 408
d1dth12l DAC1 ] 12 A7 75 Fr Hf PR B ar A2 4
d1dth8r DAC1 1] 8 i A5 %o 55 B d s 2 47 25
d2dth12r DAC2 1) 12 A7 45 % 5+ HHls CR R 25 17 3%
d2dth12l DAC2 1] 12 A7 /¢ % 35 HHls PR 5 25 17 25
d2dth8r DAC2 [f] 8 fii A5 %o 55 B4 A5 2 47 25
ddth12r W DAC ) 12 A7 5 5550 (R T 77 4
ddth12l XU DAC [ 12 A7 A % 55 B O 2 A7 25
ddth8r X DAC 1) 8 A7 5+ Hs (R FF A7 A7 4%
d1odt DACH ¥ da i 7 77 4%
d2odt DAC2 ¥ i 7 77 4%

—F%%él/fl\HjT DAC %ﬁ%&l%\%!

% 128. DAC ERH R A

LA iR
dac_reset ¥ DAC Frfs arfE s (B Ik 5 B 24 4H
dac_enable ffifit DAC
dac_output_buffer_enable fE 58 DAC %irHi 2247
dac_trigger_enable f#68 DAC fillk
dac_trigger_select 1% DAC fili &% 5
dac_software_trigger_generate WAk DAC
dac_dual_software_trigger_generate | % Fiffi & DAC1 Al DAC2
dac_wave_generate DAC %t i £

dac_mask_amplitude_select

DAC M 5 (o7 B / = i1 % g i 1% %

dac_dma_enable

DAC ] DMA f#

dac_data_output_get FRIL DAC %18
dac_1_data_set DAC1 Hirti{H I E
dac_2 data_set DAC2 f i fE W E

dac_dual_data_set

DAC1 F1 DAC2 i1 i& 8

¥ dac_reset
NERHFA T R dac_reset

£ 129. B¥ dac_reset

W H #iR
R dac_reset
AR Y void dac_reset(void);
TRt ¥ DAC 5 T 17 dE Ik 2 B AL
HINSH W
25 9
ACIEEE 5
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5.6.2

5.6.3

2023.10.26

=] b
2% At: ¥
W FH R AR crm_periph_reset();
Bl

‘ dac_reset ();

¥ dac_enable
NR#E T B dac_enable

% 130. ¥ dac_enable

A i3}
A€ dac_enable
R E R Y void dac_enable(dac_select_type dac_select, confirm_state new_state);
DhRedtiik it DAC
MIANZE dac_select: DAC i%#*
HSHOT LI E b2 —: DAC1_SELECT, DAC2_SELECT.
MASHL 2 new_state: {#EEECIA
ZSHA UL E 2 — © FALSE, TRUE
i 24 7
IR [FME 7
SR kAT ¥
B R 7
il

| dac_enable(DAC1_SELECT, TRUE);

B3 dac_output_buffer_enable

MR T %L dac_output_buffer_enable

% 131. H# dac_output_buffer_enable

T H ik

R dac_output_buffer_enable

PR B T void dac_output_buffer_enable(dac_select_type dac_select, confirm_state
new_state);

Thegfig fdi6E DAC % th 247

WMANSHA dac_select: DAC ik#*
ZSHOT LAk Hh 2 —: DAC1_SELECT, DAC2_SELECT.

NS 2 new_state: {HHEEL <]
ST LLER A 2 — « FALSE, TRUE

25 7

R [EME I

So oAt 5

W F R i
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B

l dac_output_buffer_enable (DAC1_SELECT, TRUE);

5.6.4 ¥ dac_trigger_enable
NERAIA T PR dac_trigger_enable

* 132. E# dac_trigger_enable

i H Had
A€ dac_trigger_enable
PR Y void dac_trigger_enable(dac_select_type dac_select, confirm_state new_state);
ThRestiid {fige DAC fil &

MAZHA

dac_select: DAC ik#
ZSH Lk H 2 —: DAC1_SELECT, DAC2_SELECT.

HWANSH 2 new_state: fffEEICH
SR LUk E bz — - FALSE, TRUE
24 7
- ELEE| 7
Sk AF 7
AR 7
A~

‘ dac_trigger_enable (DAC1_SELECT, TRUE);

5.6.5 BMi¥ dac_trigger select
NERAFE T pREL dac_trigger_select

* 133. E# dac_trigger_select

TiH Eii:py
ERAE dac_trigger_select
R B T void dac_trigger_select(dac_select_type dac_select, dac_trigger_type
dac_trigger_source);
Dhredd 1%E#% DAC filu R 5

MANSHA

dac_select: DAC #E#
%S LIk E E Hrh 2 —: DAC1_SELECT, DAC2_SELECT.

MANZH 2

dac_trigger_source: 1&FEHfih K IR

it 28

¥

IR [BI{E

Stk okt

e F e 2

off [off | od

dac_trigger_source
MEFER i AR
DAC_TMR6_TRGOUT_EVENT:

TMR6 TRGOUT FAfHfifi )< DAC

2023.10.26
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DAC_TMR8_TRGOUT_EVENT:
DAC_TMR7_TRGOUT_EVENT:
DAC_TMR5_TRGOUT_EVENT:
DAC_TMR2_TRGOUT_EVENT:
DAC_TMR4_TRGOUT_EVENT:
DAC_EXTERNAL_INTERRUPT_LINE_9:

DAC_SOFTWARE_TRIGGER:
il

TMR8 TRGOUT Z {4l DAC
TMR7 TRGOUT 4/’ DAC
TMR5 TRGOUT 4/’ DAC
TMR2 TRGOUT 4/’ DAC
TMR4 TRGOUT Z{4fili & DAC
EXINT LINE 9 FH{fil & DAC
A& DAC

dac_trigger_select(DAC1_SELECT, DAC_TMR2_TRGOUT_EVENT);
dac_trigger_select(DAC2_SELECT, DAC_TMR2_TRGOUT_EVENT);

5.6.6 ¥ dac_software_trigger_generate

NI T ¥ dac_software_trigger_generate

* 134. B# dac_software_trigger_generate

A i3}
MR dac_software_trigger_generate
R E R Y void dac_software_trigger_generate(dac_select_type dac_select);
ThRestiid WAl DAC
WS dac_select: DAC ik#
ZSH Lk H 2 —: DAC1_SELECT, DAC2_SELECT.
Wz y
R [BE 7
SR okt 7
R FH R 2 7
A~

‘ dac_software_trigger_generate (DAC1_SELECT);

5.6.7 B¥ dac_dual_software_trigger _generate

N#EHIA T % dac_dual_software_trigger_generate

£ 135. E# dac_dual_software_trigger_generate

A iR
ZERAE dac_dual_software_trigger_generate
PR 2 A void dac_dual_software_trigger_generate(void);
e ik BAFIFI fih % DAC1 F1 DAC2
MASH G
i 24 T
IR [EME 7
SR kAT 7
B R FH ok 4 7
il

2023.10.26
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l dac_dual_software_trigger_generate ();

5.6.8 MKi#¥ dac_wave_generate

NRAE T K%L dac_wave_generate

* 136. EK % dac_wave_generate

A ik
PR EA dac_wave_generate
PR Y void dac_wave_generate(dac_select_type dac_select, dac_wave_type
dac_wave);
ThRedtiid DAC % Hh i JE i
WS dac_select: DAC ik#
ZSH Lkl H 2 —: DAC1_SELECT, DAC2_SELECT.
BINSHL 2 dac_wave: EFIIHETE
it 24 7
IR [EME 7
Seth kAT 7
B R FH R 2 7
dac_wave
TEFEHBIE

DAC_WAVE_GENERATE_NONE:
DAC_WAVE_GENERATE_NOISE:

AN Chi 2500 DR 27 A7 O [ 5 D
i HH 5 7

DAC_WAVE_GENERATE_TRIANGLE: #iti =%

Bl

dac_wave_generate(DAC1_SELECT, DAC_WAVE_GENERATE_NONE);
dac_wave_generate(DAC2_SELECT, DAC_WAVE_GENERATE_NOISE);

5.6.9

¥ dac_mask_amplitude_select

AR T k% dac_mask_amplitude_select

£ 137. E# dac_mask_amplitude_select

T H ik

ZERAEA dac_mask_amplitude_select

R ER T void dac_mask_amplitude_select(dac_select_type dac_select,
dac_mask_amplitude_type dac_mask_amplitude);

Dhredd DAC M5 1 5/ = i e (E e 45

BMINSH dac_select: DAC %%
%BHO LIk E E Hh 2 —: DAC1_SELECT, DAC2_SELECT.

BMINSHL 2 dac_mask_amplitude: &P A5/ = A TR

it 25 7

Al ) i

So oAt 5

Wi F R 2 x

2023.10.26
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dac_mask_amplitude

TEPE I 75 A 58 = A R E

DAC_LSFR_BITO_AMPLITUDE_1:
DAC_LSFR_BIT10_AMPLITUDE_3:
DAC_LSFR_BIT20_AMPLITUDE_7:
DAC_LSFR_BIT30_AMPLITUDE_15:
DAC_LSFR_BIT40_AMPLITUDE_31:
DAC_LSFR_BIT50_AMPLITUDE_63:
DAC_LSFR_BIT60_AMPLITUDE_127:
DAC_LSFR_BIT70_AMPLITUDE_255:
DAC_LSFR_BIT80_AMPLITUDE_511:
DAC_LSFR_BIT90_AMPLITUDE_1023:
DAC_LSFR_BITAO_AMPLITUDE_2047:
DAC_LSFR_BITBO_AMPLITUDE_4095:

N

N A AR N LSFRIOY/ = A A X R g 251 1

N A A TN A8 LSFR:0)/= i Mg 2T 3

N P A TN {8 LSFR2:0)/ = Mt Mg LT 7

g P 2 43 LSFR[3:0)/ = M i ol FIE 4% T 15

g P A2 48 LSFR[4:0)/ = 1 chi ol R IEE 2% T 31

g P A 2 43 LSFR[5:0)/ = 1 e ol R IE 4% T 63

N 4 XN {8 LSFR[6:0)/ = f i R ig {4 T 127

N B AN 48 LSFR[7:0)/ = A i R I 45T 255

g s 5 T ] LSFR[8:0)/ = d A FIE{E 2T 511
N P R ] LSFR[9:0)/ = Mk i =X PR 25T 1023
Mg 75 5 N A LSFR[10:0)/ = M A = IR (A% T 2047
N A R XN fd ] LSFR[11:0)/ = f i i 2 i@ 45T 4095

dac_mask_amplitude_select (DAC1_SELECT, DAC_LSFR_BIT60_AMPLITUDE_127);
dac_mask_amplitude_select (DAC2_SELECT, DAC_LSFR_BIT80_AMPLITUDE_511);

5.6.10 % dac_dma_enable
NERHIA T K% dac_dma_enable

% 138. ®¥ dac_dma_enable

A i3}
R dac_dma_enable
R void dac_dma_enable(dac_select_type dac_select, confirm_state new_state);
Lhae g DAC [f) DMA ff &
WMANSHA dac_select: DAC ik#*
ZSHT LURE H H 2 —: DAC1_SELECT, DAC2_SELECT.
BN 2 new_state: {FHEEL <A
ZSHAT UL E Kbz — . FALSE, TRUE
i =4 7
12 [EME 7
SR kAT 7
R FH e 4 7
N

‘ dac_dma_enable (DAC1_SELECT, TRUE);

5.6.11 dac_data_output_get
NFRAIA T BB ¥ dac_data_output_get

2023.10.26

% 139. K # dac_data_output_get

BH

[P

dac_data_output_get

1AM R
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HiA iR
PR E R Y uint16_t dac_data_output_get(dac_select_type dac_select);
Tifeftig 3RHL DAC #ir i
MASH dac_select: DAC i%&#*
ZSHOT LI E b2 —: DAC1_SELECT, DAC2_SELECT.
i 24 7
R Al dacx_data: dacl/dac2 i 1
Seth kAT ¥
B H R 4 ¥
~pl

uintl6_t dacl_data;
dacl_data = dac_data_output_get (DAC1_SELECT);

5.6.12 KKi¥ dac_1_data_set
NEFR T K% dac_1_data_set

5.6.13

2023.10.26

* 140. E¥# dac_1_data_set

H #iR
R4 dac_1_data_set
PR # 5 A void dac_1_data_set(dac1_aligned_data_type dac1_aligned, uint16_t dac1_data);
Dhred DAC %t 5 ¥ &
BWINSE dac1_aligned: %=k
HWINSHL 2 dac1_data: DAC it
Wz 7
A EIRN 7
Sk ok AF x
W F R 2 7
dac1_aligned
s ke
DAC1_12BIT_RIGHT:  12bit £ X 55 4% 20
DAC1_12BIT_LEFT: 12bit & X 7% =
DAC1_8BIT_RIGHT: 8bit 17 X 4% =X

dac1_data

DAC farti{E i B, AR EEERE AR

DAC1_12BIT_RIGHT:
DAC1_12BIT_LEFT:
DAC1_8BIT_RIGHT:

Bl

0x000~0xFFF
0x0000~0xFFFO
0x00~0xFF

\ dac_1_data_set (DAC1_12BIT_RIGHT, 0x666);

¥ dac_2_ data_set
R T K% dac_2 data_set

142 R
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X 141. E¥# dac_2_data_set

A i)
A€ dac_2 data_set
PR T void dac_2_data_set(dac2_aligned_data_type dac2_aligned, uint16_t dac2_data);
Thegfik DAC2 % th 5 ¥ &
MASH dac2_aligned: ###s Xk
WMASH 2 dac2_data: DAC #iti{H
it 25 7
AL 7
Skt 7
B R FH o 4 7
dac2_aligned
s Ak
DAC2_12BIT_RIGHT:  12bit A7t 5%
DAC2_12BIT_LEFT: 12bit 72X} 55 4% 30
DAC2_8BIT_RIGHT:  8bit £7x%F %2\

dac2_data

DAC farthi (E i &, A A% EETER AR

DAC2_12BIT_RIGHT:
DAC2_12BIT_LEFT:
DAC2_8BIT_RIGHT:

N

0x000~0xFFF
0x0000~0xFFFO
0x00~0xFF

‘ dac_2_data_set (DAC2_12BIT_RIGHT, 0x666);

Ei ¥ dac_dual_data_set
NRIA T % dac_dual_data_set

F 142. E¥# dac_dual_data_set

A i3}
ERAE dac_dual_data_set
R Y void dac_dual_data_set(dac_dual_data_type dac_dual, uint16_t data1, uint16_t
data2);
Digeftiik DAC1 #1 DAC2 % HHE % &
MNSHA dac_dual: ks ik
MANZH 2 data1: DAC1 #iifE
MANZH3 data2: DAC2 fitifa
i 24 7
IR [EME 7
SR kAT 7
R FH eR 4 7
dac_dual
i k£
DAC_DUAL_12BIT_RIGHT: 12bit 47 %} 4% 3

143 R
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DAC _DUAL_12BIT_LEFT:  12bit /=X 5=
DAC_DUAL_8BIT_RIGHT:  8bit A7t 7=
data1/data2
DAC it &, AN HE T A [
DAC_DUAL_12BIT_RIGHT: 0x000~0xFFF
DAC_DUAL_12BIT_LEFT:  0x0000~0xFFFO
DAC_DUAL_8BIT RIGHT:  0x00~OxFF
N

| dac_dual_data_set (DAC_DUAL_12BIT_RIGHT, 0x666, 0x777);

5.7 &k (DEBUG)

DEBUG #ifE# 4514 debug_type, & XT3 {4 “at32f403_debug.h il T :

/**

* @brief type define debug register all

*/
typedef struct
{

} debug_type;

TR H T DEBUG 77 {748 i Wi

% 143. DEBUG F S0 MN#E

5.71

A% R
idcode B4 ID
ctrl il o A 2%
FRZAH T DEBUG F pR%UE
% 144. DEBUG EFHa K
LN e Ei::3%)
debug_device_id_get BEEL 4% idcode
debug_periph_mode_set St A debug 1R E
¥ debug_device id_get
T AR T K% debug_device_id_get
X 145. K ¥ debug_device_id_get
A iR
R4 debug_device_id_get
PR 3 A uint32_t debug_device_id_get(void);
ThReHEA B % idcode
MNSH %
MANSH 2 %

2023.10.26
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HiA iR
it 25 7
12 [EME IR [F] 32-bit idcode
etk AT ¥
B H R 4 ¥
il

/* get idcode */
uint32_t idcode = 0;

idcode = debug_device_id_get();

5.7.2 MK# debug_periph_mode_set

NEAFER T K% debug_periph_mode_set

2023.10.26

% 146. E# debug_periph_mode_set

i H

(P

€2

debug_periph_mode_set

R =

void debug_periph_mode_set(uint32_t periph_debug_mode, confirm_state

new_state);

BILi 1 Ry

P82 S B 04T debug AT E

LN 2|

periph_debug_mode: &5E#MZEliE

MMNSH 2 new_state: WEIIRE, JFE (TRUE), XM (FALSED
il 24 P
I B 7
S AF 7
U FH R 7

periph_debug_mode

i E R L A e R i 4T DEBUG W&

DEBUG_SLEEP:
DEBUG_DEEPSLEEP:
DEBUG_STANDBY:
DEBUG_WDT_PAUSE:
DEBUG_WWDT_PAUSE:
DEBUG_TMR1_PAUSE:
DEBUG_TMR2_PAUSE:
DEBUG_TMR3_PAUSE:
DEBUG_TMR4_PAUSE:
DEBUG_TMR5_PAUSE:
DEBUG_TMR6_PAUSE:
DEBUG_TMR7_PAUSE:
DEBUG_TMRS8_PAUSE:
DEBUG_TMR9_PAUSE:

DEBUG_TMR10_PAUSE:

DEBUG_TMR11_PAUSE:

DEBUG_TMR12_PAUSE:
DEBUG_TMR13_PAUSE:
DEBUG_TMR14_PAUSE:

SLEEP #: ~ DEBUG X &
DEEPSLEEP #i:\  DEBUG % &
STANDBY #: ~ DEBUG X &
I 25140 DEBUG i E
WA G120 DEBUG &
TMR1 2% iH%% DEBUG % &
TMR2 27 it%¥) DEBUG % &
TMR3 27 it%¥) DEBUG % &
TMR4 #2714 DEBUG % &
TMRS5 #2714 DEBUG % &
TMR6 #2771+ %i¥) DEBUG % &
TMRY7 2% it%% DEBUG % &
TMRS8 &7 it%¥) DEBUG % &
TMRO #7711+ %¥) DEBUG % &
TMR10 & 75114t 1¥) DEBUG % &
TMR11 251144 DEBUG # &
TMR12 52 15114t DEBUG % &
TMR13 & 15114t DEBUG % &
TMR14 2 151140 DEBUG % &

#1451 A 2.0.5
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DEBUG_TMR15_PAUSE:

DEBUG_I2C1_SMBUS_TIMEOUT:
DEBUG_|2C2_SMBUS_TIMEOUT:
DEBUG_I2C3_SMBUS_TIMEOUT:

DEBUG_CAN1_PAUSE:
il

TMR15 275 11%(1) DEBUG X &

12C1 SMBUS TIMEOUT & 75114 /#) DEBUG # &
12C2 SMBUS TIMEOUT & #5114 /#) DEBUG # &
12C3 SMBUS TIMEOUT & #5114 /#) DEBUG # &
CAN1T #2I F f7- B 4k 22 T{E 1Y DEBUG &

/* enable tmr1 debug mode */

debug_periph_mode_set(DEBUG_TMR1_PAUSE, TRUE);

DMA #=#i2% (DMA)

DMA # 47454544 dma_type, & X T 31 “at32f403_dma.h i T

/**

* @brief type define dma register

*/
typedef struct
{

} dma_type;

DMA BB 2 /7 2545 #) dma_channel_type, & X T 3 ff“at32f403_dma.h i -

/**

* @brief type define dma channel register all

*/
typedef struct
{

} dma_channel_type;

R4 T DMA FA78

# 147.DMA FEHEXTME
T i3
dma_sts DMA RF& 1748
dma_clr DMA RASTERRF A7 28
dma_cictrl DMA @i 1 BL & %7 2%

dma_c1dtent

DMA @i 1 il f i o A7 8

dma_c1paddr

DMA HIE 1 #2577 2%

dma_c1maddr

DMA B 1 (7 as bl a7 7 2%

dma_c2ctrl

DMA #IE 2 fic & & 17 2%

dma_c2dtent

DMA @i 2 i fL 4 o A7 8

dma_c2paddr

DMA 15 2 Jh it bt & 77 4%

dma_c2maddr

DMA il 2 f7fifs ds bk 27 77 2%

dma_c3ctrl

-
DMA #iHE 3 il B % 17 as

% 146 | hA 2.0.5
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T i3
dma_c3dtent DMA il 3 $dfi {4 & % 17 %
dma_c3paddr DMA @& 3 #2747 4%
dma_c3maddr DMA i 3 {7l 25 77 4%
dma_c4ctrl DMA @i 4 fit & %7788
dma_c4dtent DMA J818 4 $if & o 4498
dma_c4paddr DMA J#iE 4 427 47 4%
dma_c4maddr DMA HiiH 4 {7 s bl 25 748
dma_c5ctrl DMA JHJE 5 FL &8 W17 7%
dma_c5dtent DMA il 5 $¥fi {4 & % 17 %
dma_c5paddr DMA j@ii 5 #his bl 25 4738
dma_c5maddr DMA J#i18 5 f7fig 25 bk 25 4797
dma_c6ctrl DMA j#iH 6 e B & 17 a%
dma_c6dtent DMA J#i18 6 L w798
dma_c6paddr DMA @& 6 #M i ikl 27 47 3%
dma_c6maddr DMA JBiE 6 f7fifi a Huhik 27 47 5%
dma_c7ctrl DMA i 7 Bl & A 1748
dma_c7dtent DMA J818 7 Hifs & f e o 498
dma_c7paddr DMA J@#iE 7 4 kb 27 47 35
dma_c7maddr DMA BIE 7 f7fifi ai Huhik 27 47 5%

TR T DMA FE R 1

# 148.DMA EEREE K

LN e Ei::3%)
dma_default_para_init # dma_init_struct FF IS HIIEL
dma_init WItEAGTE E ) DMA JiiE
dma_reset A0 FE 2 1) DMA @i
dma_data_number_set T B A I P B AR R A AT AR
dma_data_number_get SRS 5 8018 1 H0H A it A A7 2R (e
dma_interrupt_enable {4 BB 48 5 T [ AH R H
dma_channel_enable i Rede e M IE
dma_flexible_config T 8 P 37 SR kS
dma_flag_get SREE E A bR E AL
dma_flag_clear T B I8 T8 AH R AL

5.8.1 B# dma_default_para_init
NEHIA T K% dma_default_para_init

£ 149.% ¥ dma_default_para_init

A Ei:23%)
PR €2 dma_default_para_init
R Y void dma_default_para_init(dma_init_type* dma_init_struct);
DiReHIA # dma_init_struct IS B AIEEL
2023.10.26 ®14TH R4 2.0.5
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HiA iR
WANSH dma_init_struct: #8171 dma_init_type &7 4544k
i 24 ¥
& [EME ¥
Jeth kAT ¥
B H R 4 ¥

45Kk dma_init_struct Bl 52 BRIME 40 F R s

% 150.dma_init_struct BRIAE

B BRIME
peripheral_base_addr 0x0
memory_base_addr 0x0
direction DMA_DIR_PERIPHERAL_TO_MEMORY
buffer_size 0x0
peripheral_inc_enable FALSE
memory_inc_enable FALSE

peripheral_data_width

DMA_PERIPHERAL_DATA_WIDTH_BYTE

memory_data_width

DMA_MEMORY_DATA_WIDTH_BYTE

loop_mode_enable

FALSE

priority

DMA_PRIORITY_LOW

ZN]|

/* dma init config with its default value */
dma_init_type dma_init_struct = {0};

dma_default_para_init(&dma_init_struct);

¥ dma_init

NERFE T EEL dma_init

£ 151. 8% dma_init

TiH Eii:py
R dma_ init
R ER T void dma_init(dma_channel_type* dmax_channely, dma_init_type*
dma_init_struct)
Dhredd WIaEAGHE € 1) DMA i#iE
MASHA dmax_channely: DMAx_CHANNELy f& & DMA @& 5, x=1 8¢ 2, y=1...7
WMASHL 2 dma_init_struct: #5111 dma_init_type 257 45 k44
it 25 7%
IR [AME 7
So oAt 7
W F R 7

dma_init_type structure

dma_init_type 7 at32f403_dma.h +

typedef struct
{

% 148 A 2.0.5
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uint32_t
uint32_t
dma_dir_type
uint16_t
confirm_state
confirm_state
dma_peripheral_data_size_type
dma_memory_data_size_type
confirm_state
dma_priority_level_type
} dma_init_type;
peripheral_base_addr
T E DMA J83iE sk
memory_base_addr
W E DMA JHIE 776 2e bk
direction

B E DMA HIE A%y [ R A

peripheral_base addr;
memory_base_addr;
direction;

buffer_size;
peripheral_inc_enable;
memory_inc_enable;
peripheral_data_width;
memory_data_width;
loop_mode enable;
priority;

DMA_DIR_PERIPHERAL_TO_MEMORY:
DMA_DIR_MEMORY_TO_PERIPHERAL:

DMA_DIR_MEMORY_TO_MEMORY:
buffer_size

B DMA SHIE AL 4 S &
peripheral_inc_enable

% E DMA JiiE S b= 75 H 2 1Y
FALSE: 4tk A3

TRUE:  Ahiscitihlkidiif
memory_inc_enable

B DMA SHIE A7 fi a8 bk 2 15 5 Bl 1
FALSE: f7fif &bk AN i 3

TRUE:  f#fif#% Hh ik 1
peripheral_data_width

W E DMA diE H M # s i

DMA_PERIPHERAL_DATA WIDTH_BYTE:
DMA_PERIPHERAL_DATA WIDTH_HALFWORD:
DMA_PERIPHERAL_DATA WIDTH_WORD:

memory_data_width
VB DMA JHE A7 fiff 35 4008 58 FE
DMA_MEMORY_DATA WIDTH_BYTE:

DMA_MEMORY_DATA_WIDTH_HALFWORD:

DMA_MEMORY_DATA_WIDTH_WORD:
loop_mode_enable

W B DMA JEIE & 5 NG AR
FALSE: DMA i fy sk
TRUE: DMA @i /G AR
priority

WE DMA #IE a2

T3 6 AN R A7 A 2
T3 T A fids s 2 b ise
T3 0 A 4 A

B HE B8 N
AVt 58 T
bVt T8 T

A7 fifs A BBH T e 7
A7 fifs B BH T R 7
A7 At Bl TE N T

2023.10.26
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DMA_PRIORITY_LOW: DMA JiiE 5 MR
DMA_PRIORITY_MEDIUM: DMA Gl IE AL S g
DMA_PRIORITY_HIGH: DMA @& L5 =

DMA_PRIORITY_VERY_HIGH: DMA @i N &

B

5.8.3

5.8.4

2023.10.26

dma_init_type dma_init_struct = {0};

/* dma2 channel1 configuration */

dma_init_struct.buffer_size = BUFFER_SIZE;

dma_init_struct.direction = DMA_DIR_MEMORY_TO_PERIPHERAL,;
dma_init_struct.memory_base_addr = (uint32_t)src_buffer;
dma_init_struct.memory_data_width = DMA_MEMORY_DATA_WIDTH_HALFWORD;
dma_init_struct. memory_inc_enable = TRUE;

dma_init_struct.peripheral_base_addr = (uint32_t)0x4001100C;
dma_init_struct.peripheral_data_width = DMA_PERIPHERAL_DATA_WIDTH_HALFWORD;
dma_init_struct.peripheral_inc_enable = FALSE;

dma_init_struct.priority = DMA_PRIORITY_MEDIUM;
dma_init_struct.loop_mode_enable = FALSE;

dma_init(DMA2_CHANNEL1, &dma_init_struct);

¥ dma_reset

NRHIA T K dma_reset
* 152.B % dma_reset

T H Ei::p%
R dma_reset
R Y void dma_reset(dma_channel_type* dmax_channely);
Difedtiik S AR 2 1) DMA i
MASHA dmax_channely: DMAx_CHANNELy & DMA @iE*5, x=1 8¢ 2, y=1...7
a2 8 x
IR [E{H 7
So oAt 7
W e 2 7
Nl
/* reset dma2 channel1 */
dma_reset(DMA2_CHANNEL1);

¥ dma_data_number_set
T EHIR T k% dma_data_number_set

£ 153.%# dma_data_number_set
i)

BH

X

dma_data_number_set

B | =
5
i

void dma_data_number_set(dma_channel_type* dmax_channely, uint16_t

data_number);

% 150 | A 2.0.5
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HiA iR

ThRestik B AR I R R e A 2
MASHA dmax_channely: DMAx_CHANNELy f&& DMA @iE 5, x=1 8¢ 2, y=1...7
WSS 2 data_number: #EfL4E, kK 65535
i 24 ¥
12 [EME ¥
etk kAT ¥
B H R 4 ¥

~Hl
[* set dma2 channel1 data count is 0x100*/
dma_data_number_set(DMA2_CHANNEL1, 0x100);

5.8.5 ¥ dma_data_number_get
NERFEA T k% dma_data_number_get

% 154.%6 % dma_data_number_get

H #iR
A€ dma_ data_number_get
PR T uint16_t dma_data_number_get(dma_channel_type* dmax_channely);
Thread RINFR 7 0 TE B A% T A A
MASHA dmax_channely: DMAx_CHANNELy & DMA @iE5, x=1 8¢ 2, y=1...7
a2 8 x
A EIRN BRI 45 72 A Hafe A
Sk ok AF x
B F eR 2 7
Nl
/* get dma2 channel1 data count*/
uint16_t data_counter;
data_counter = dma_data_number_set(DMA2_CHANNEL1);

5.8.6 K ¥ dma_interrupt_enable

2023.10.26

T AR T K% dma_interrupt_enable

* 155.8 % dma_interrupt_enable

T H R
ZERAEA dma_interrupt_enable
PR 3 A void dma_interrupt_enable(dma_channel_type* dmax_channely, uint32_t
dma_int, confirm_state new_state);
Digeftik {5 B Fi R T8 T P AF IV
MWASHA dmax_channely: DMAx_CHANNELy #&7 DMA i#iE 5, x=1 8¢ 2, y=1...7
BMINSHL 2 dma_int: HIIREIER
MASH 3 new_state: {fFEEIC M HlbT
Hth =% W
IR A p

151 | A 2.0.5
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5.8.8
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BiH i
SR A AE ¥
e F B 4 ¥

dma_int

3% DMA 3 s

DMA_FDT_INT: &4 58 iR

DMA_HDT_INT: &4 58 i

DMA_DTERR_INT: FE A

new_state

& DMA 383 H 7 2 { R i =2 5% 1]
FALSE: %Mty
TRUE: {#iEd i

Bl

/* enable dma2 channel1 transfer full data intterrupt */
dma_interrupt_enable(DMA2_CHANNEL1, DMA_FDT_INT, TRUE);

¥ dma_channel_enable

TR T K% dma_interrupt_enable

% 156.56# dma_channel_enable

A i3}
PRI 4 dma_channel_enable
R Y void dma_channel_enable(dma_channel_type* dmax_channely, confirm_state
new_state);
ThRedthiR fiifigte T B iE
MANSHA dmax_channely: DMAx_CHANNELy f& & DMA @B 5, x=1 8¢ 2, y=1...7
WMASH 2 new_state: {fREB<IHIBIE
it 24 7
IR [FIME ¥
SR kAT &
B H R 4 o
new_state

1% DMA S8 2 {3 fEik 2 0K 4]
FALSE: SKMidiE

TRUE: fiifgidiE

A~

/* enable dma channel */

dma_channel_enable(DMA2_CHANNEL1, TRUE);

K ¥ dma_flag_get
NERAE T pBE dma_flag_get

152 |
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x 157.8 % dma_flag_get

A i)
R4 dma_flag_get
PR 2 A flag_status dma_flag_get(uint32_t dmax_flag);
Difeftig SR B AH AR B AL
MASH dmax_flag: & EIREHIbRELL
it 25 7
Y EIEEN flag_status: FrEMETEE
S okt 7
B R FH o 4 7
dmax_flag

dmax_flag M T 75 EARBCRES IR S, KT 51T

DMA1_GL1_FLAG:
DMA1_FDT1_FLAG:
DMA1_HDT1_FLAG:

DMA1_DTERR1_FLAG:

DMA1_GL2_FLAG:
DMA1_FDT2_FLAG:
DMA1_HDT2_FLAG:

DMA1_DTERR2_FLAG:

DMA1_GL3_FLAG:
DMA1_FDT3_FLAG:
DMA1_HDT3_FLAG:

DMA1_DTERRS3_FLAG:

DMA1_GL4_FLAG:
DMA1_FDT4_FLAG:
DMA1_HDT4_FLAG:

DMA1_DTERR4_FLAG:

DMA1_GL5_FLAG:
DMA1_FDT5_FLAG:
DMA1_HDT5_FLAG:

DMA1_DTERRS_FLAG:

DMA1_GL6_FLAG:
DMA1_FDT6_FLAG:
DMA1_HDT6_FLAG:

DMA1_DTERRG6_FLAG:

DMA1_GL7_FLAG:
DMA1_FDT7_FLAG:
DMA1_HDT7_FLAG:

DMA1_DTERR7_FLAG:

DMA2_GL1_FLAG:
DMA2_FDT1_FLAG:
DMA2_HDT1_FLAG:

DMA2_DTERR1_FLAG:

DMA2_GL2_FLAG:
DMA2_FDT2_FLAG:

DMA1 J8iE 1 &Rt
DMA1 B8 1 & 58 iibs b
DMA1 383 1 K552 iibr &
DMA1 i#iE 1 izt
DMA1 j#iE 2 &Rt

DMA1 i#iE 2 £ 58 libr ik
DMA1 383 2 Kt 5e libr &
DMA1 il 2 kit
DMA1 j#iE 3 &Rt

DMA1 #iE 3 #4558 libr &
DMA1 J#IE 3 454 56 b &
DMA1 il 3 f&5ktimAn &
DMA1 j8iE 4 &Rt

DMA1 #iE 4 45058 libr
DMA1 J#IE 4 4540 56 b &
DMA1 i 4 fL5s A&
DMA1 j#iE 5 &Rt

DMA1 @& 5 #4558 libr &
DMA1 J#iE 5 A% 4 56 b &
DMA1 i 5 &5k i An &
DMA1 j8iE 6 4 RtrE

DMA1 #iE 6 %478 libr i
DMA1 J#IE 6 A% 4 56 b &
DMA1 #iE 6 it iztnd
DMA1 J8iE 7 &Rt

DMA1 #iE 7 4578 libr i
DMA1 J#IE 7 4540 56 b &
DMA1 J&IHE 7 &5 iR &
DMA2 j#iE 1 &Rt

DMA2 j#iE 1 4078 libs i
DMA2 J#IE 1 4540 56 b &
DMA2 @i 1 Ffiiztnd
DMA2 i 2 4= JRbrid

DMA2 JE1H 2 4 58 s &
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DMA2_HDT2_FLAG:

DMA2_DTERR2_FLAG:

DMA2_GL3_FLAG:
DMA2_FDT3_FLAG:
DMA2_HDT3_FLAG:

DMA2_DTERR3_FLAG:

DMA2_GL4 FLAG:
DMA2_FDT4_FLAG:
DMA2_HDT4_FLAG:

DMA2_DTERR4_FLAG:

DMA2_GL5_FLAG:
DMA2_FDT5_FLAG:
DMA2_HDT5_FLAG:

DMA2_DTERRS_FLAG:

flag_status

RESET: #HRNibrEN AR Bl
SET: A RIbR G B AL

N

DMA2 i#IE 2 -4 i 5¢ libr &

DMA2 iBiE 2 fEfimbr &

DMA2 & 3 4 mfr&

DMA2 JHiE 3 f&%15¢ ibr &

DMA2 JHIE 3 AL 5¢ ibs &

DMA2 & 3 1L imbr &

DMA2 jiliE 4 4 mfr&

DMAZ2 JHIE 4 f&%15¢ b &

DMA2 JHIE 4 A& 5058 ibs &

DMA2 iBiE 4 fE5imbr &

DMA2 jiliE 5 4 mfr&

DMA2 iliE 5 1& 4% 5¢ bR &

DMA2 iBiE 5 P AL5 52 ibr &

DMA2 & 5 1& 5k imbr &

{

at32_led_on(LED2);
at32_led_on(LED3);
at32_led_on(LED4);

/* turn led2/led3/led4 on */

if(dma_flag_get(DMA2_FDT1_FLAG) != RESET)

5.8.9 % dma_flag_clear
NERIIA T % dma_flag_clear

2023.10.26

% 158.% % dma_flag_clear

A Ei:13%)
R dma_flag_clear
R Y void dma_flag_clear(uint32_t dmax_flag);
Digeftik T R SE A AR AL
WMASHA dmax_flag: & EERRIHR L AL
i =4 o
12 [EE o
Stk kAT o
R FH eR 4 7
dmax_flag

dmax_flag M F %75 EIRBCIRES KRS, KAl 5.

DMA1_GL1_FLAG:
DMA1_FDT1_FLAG:
DMA1_HDT1_FLAG:

DMA1 i#iE 1 4 mbr&

DMA1 3HIE 1 &40 5 libr &

DMA1 3HIE 1 4% 58 b &
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DMA1_DTERR1_FLAG:

DMA1_GL2_FLAG:
DMA1_FDT2_FLAG:
DMA1_HDT2_FLAG:

DMA1_DTERR2_FLAG:

DMA1_GL3_FLAG:
DMA1_FDT3_FLAG:
DMA1_HDT3_FLAG:

DMA1_DTERRS3_FLAG:

DMA1_GL4_FLAG:
DMA1_FDT4_FLAG:
DMA1_HDT4_FLAG:

DMA1_DTERR4_FLAG:

DMA1_GL5_FLAG:
DMA1_FDT5_FLAG:
DMA1_HDT5_FLAG:

DMA1_DTERRS_FLAG:

DMA1_GL6_FLAG:
DMA1_FDT6_FLAG:
DMA1_HDT6_FLAG:

DMA1_DTERRG6_FLAG:

DMA1_GL7_FLAG:
DMA1_FDT7_FLAG:
DMA1_HDT7_FLAG:

DMA1_DTERR7_FLAG:

DMA2_GL1_FLAG:
DMA2_FDT1_FLAG:
DMA2_HDT1_FLAG:

DMA2_DTERR1_FLAG:

DMA2_GL2_FLAG:
DMA2_FDT2_FLAG:
DMA2_HDT2_FLAG:

DMA2_DTERR2_FLAG:

DMA2_GL3_FLAG:
DMA2_FDT3_FLAG:
DMA2_HDT3_FLAG:

DMA2_DTERR3_FLAG:

DMA2_GL4 FLAG:
DMA2_FDT4_FLAG:
DMA2_HDT4_FLAG:

DMA2_DTERR4_FLAG:

DMA2_GL5_FLAG:
DMA2_FDT5_FLAG:
DMA2_HDT5_FLAG:

DMA2_DTERR5_FLAG:

Bl

2023.10.26

DMA1 i 1 &t izpn &
DMA1 J#iE 2 &Rt

DMA1 J83i# 2 f&i 5¢ Bibr i
DMA1 J#IE 2 4540 58 b &
DMA1 J8i# 2 il imbr
DMA1 j#iE 3 &Rt

DMA1 i3 3 f&i 5¢ sibr i
DMA1 J#IE 3 4540 58 b &
DMA1 i3 3 i imbr
DMA1 J#iE 4 &Rt

DMA1 J83#E 4 & 5¢ sibr
DMA1 JE3E 4 F 558 iibr &
DMA1 il 4 izt
DMA1 j#iE 5 & =RtrE

DMA1 J#i# 5 f& 45 ibr &
DMA1 383i# 5 4L % 58 libr &
DMA1 J#i# 5 fE sk i br &
DMA1 j#iE 6 & RtrE

DMA1 j#i# 6 145 ibr &
DMA1 J8i# 6 4L 58 libr &
DMA1 J8i# 6 fEiisk iibr &
DMA1 J8iE 7 &Rt

DMA1 #iE 7 45058 libr
DMA1 J#IE 7 4540 56 b &
DMA1 il 7 f& 5k i An &
DMA2 j#iE 1 &Rt

DMA2 j#iE 1 45058 libr &
DMA2 J#iE 1 4540 56 b &
DMAZ2 i 1 f&5siAn &
DMA2 j#iE 2 & RtrE

DMA2 j#iE 2 4558 libr
DMA2 J#iE 2 A& 4 56 b &
DMA2 JiiiH 2 L7 &
DMA2 j#iE 3 4 JRtr&

DMAZ2 j#iE 3 4 5 libs i
DMA2 J#iE 3 A% 4 56 b &
DMA2 j#iE 3 i iztnd
DMA2 j#i# 4 4 RbrE

DMAZ2 j#iE 4 458 libr i
DMA2 J#iE 4 454 56 b &
DMA2 JEi1H 4 L5 iR &
DMA2 j#iE 5 4 Rtr&

DMA2 Jii1H 5 4 58 s &
DMAZ2 J#iE 5 A% 4 56 b &
DMAZ2 j#iE 5 it iztn
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5.9

2023.10.26

if(dma_flag_get(DMA2_FDT1_FLAG) != RESET)
{
/* turn led2/led3/led4 on */
at32_led_on(LED2);
at32_led_on(LED3);
at32_led_on(LED4);
dma_flag_clear(DMA2_FDT1_FLAG);
}

S ER W/ AR 8 (EXINT)

EXINT & #4451 exint_type, & T 31 “at32f403_exint.h i1 T

/**

* @brief type define exint register all

*/
typedef struct
{

} exint_type;

TREGH T EXINT T4 600

* 159. EXINT S8 4%

AR Ei::p%
inten T A A A7 2
evten E LR E
polcfg1 T A 1
polcfg2 W I B 25 A7 2 2
swirg A R EF A5
intsts T IWPIR &S 77 17 28
TRGH T EXINT ZF7a8 % :
 160. EXINT Exa
[k € #iR

exint_reset

H EXINT Firfy 7 A7 as(E VR 2 2 R A

exint_default_para_init

%5 EXINT WG4 S5/ AR A (L

exint_init

EXINT #14a1t

exint_flag_clear

TSRk E EXINT Hkr &AL

exint_flag_get

FEEE E EXINT Hkr &AL

exint_interrupt_flag_get

BEGE E EXINT (19 Wiks A7

exint_software_interrupt_event_generate B WA e A
exint_interrupt_enable BRI E ¥ EXINT = Ity
exint_event_enable fHREIE 2 19 EXINT 4%
% 156 I WA 2.0.5
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5.9.1 BR# exint_reset
TERIIA T R exint_reset
x 161. F# exint_reset
BiH iR
A EA exint_reset
PR A void exint_reset(void);
Difettid # EXINT Frf Z £ a E IR S B B A0 E
WMASH G
EiTheE o I
IR A y
SR kA y
18 FH Bk 3 crm_periph_reset();
i
‘ exint_reset ();
5.9.2 MK¥ exint_default_para_init
FEFR T K% exint_default_para_init
#* 162. B exint_default_para_init
WiH i3}
ERAE exint_default_para_init
PR3 void exint_default_para_init(exint_init_type *exint_struct);
Difedtiik 45 EXINT #6045 MR Ry {E
PNe | exint_struct: 8 exint_init_type AR 4T
24 T
IR [FIME T
SoR kAt F R LA exint_init_type KA E
B R £ ¥
N
exint_init_type exint_init_struct;
exint_default_para_init(&exint_init_struct);
5.9.3 K exint_init

2023.10.26

NERAIA T KL exint_init

% 163. H¥ exint_init

W H i3
R exint_init
AR Y void exint_init(exint_init_type *exint_struct);
e ik EXINT %416

WASHA

exint_init_type: g exint_init_struct 257 (4541

15T |
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2023.10.26

HiA iR
it 25 7
R [EME 7
i as F RS LA exint_init_type KA 3F
e F R 7

exint_init_type 7E at32f403_exint.h #5E X :

typedef struct
{
exint_line_mode_type line_mode;
uint32_t line_select;
exint_polarity_config_type line_polarity;
confirm_state line_enable;
} exint_init_type;
line_mode
PR s =
EXINT_LINE_INTERRUPUT: AR 2
EXINT_LINE_EVENT: HAE
line_select
line &4
EXINT_LINE_NONE: ANIEFAEAT line
EXINT_LINE_O: IEFE line0
EXINT_LINE_1: EFE linet

EXINT_LINE_18: %% line18
EXINT_LINE_19: %% line19
line_polarity

il A I %
EXINT_TRIGGER_RISING_EDGE:

EXINT_TRIGGER_FALLING_EDGE:

EXINT_TRIGGER_BOTH_EDGE:
line_enable

S RE/ K I SE lines

FALSE: ZKMIiESE line;

TRUE: fiifEi
Nl

E line.

EIHE
R
BT B ik

exint_init_type exint_init_struct;

exint_init_struct.line_enable = TRUE;

exint_init(&exint_init_struct);

exint_default_para_init(&exint_init_struct);

exint_init_struct.line_mode = EXINT_LINE_INTERRUPUT;
exint_init_struct.line_select = EXINT_LINE_O;
exint_init_struct.line_polarity = EXINT_TRIGGER_RISING_EDGE;

% 158 | k7 2.0.5
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5.9.4 E¥ exint_flag_clear
NERAFE T KL exint_flag_clear

* 164. E# exint_flag_clear

A iR
A EA exint_flag_clear
PR A void exint_flag_clear(uint32_t exint_line);
Difeftig ERRIEE EXINT (b b 47
PNE 2 exint_line: line 3%
WUETEH . ZHE[ICH line_select {H.
it 25 7
IR [EME 7
SR okt 7
B FH o 4 7
~pl

| exint_flag_clear(EXINT_LINE_O);

5.9.5 ¥ exint_flag_get
TNRIIA T L exint_flag_get

& 165. E# exint_flag_get
A i3}

exint_flag_get

iy

R | R
S
e

flag_status exint_flag_get(uint32_t exint_line);
FREUIE B EXINT [ Wids AL
exint_line: line #%#%

ZSHVEYHR W, line_select

gL
> |8
NES

i 24 7
IR [FIME flag_status: FrELHPRES
ZIREE Y2 —: SET, RESET.
SR kAT 7
R FH e 4 7
N

flag_status status = RESET;
status = exint_flag_get(EXINT_LINE_O);

5.9.6 ¥ exint_interrupt_flag_get
R T BB E exint_interrupt_flag_get

% 166. K exint_interrupt_flag_get
mH R

PRI H4 exint_interrupt_flag_get

2023.10.26 # 159 | JRZs 2.0.5
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HiA iR
PR flag_status exint_interrupt_flag_get(uint32_t exint_line)
Tifeftig SRELE 52 EXINT (1 b b s
WA exint_line: line i%&#%
HSHFEANRE IR I line_select
i 24 7
15 [EME flag_status: FrEMFPRES
ZIRE{E Y2 —: SET, RESET.
etk AT 7
B H R 4 7

~pl
flag_status status = RESET;
status = exint_interrupt_flag_get (EXINT_LINE_O);

5.9.7 B¥ exint_software_interrupt_event_generate
NEAIA T i # exint_software_interrupt_event_generate

% 167. ¥ exint_software_interrupt_event_generate

H #iR
efe exint_software_interrupt_event_generate
Eap g it void exint_software_interrupt_event_generate(uint32_t exint_line);
DhRek A W AR
LIPNE exint_line: line i%#%

WUETEHE . S HICH line_select
a2 8 x
A IR 7
Sk ok AF x
B H R 2 7
Nl

‘ exint_software_interrupt_event_generate (EXINT_LINE_O);

5.9.8 K ¥ exint_interrupt_enable
T AR T K% exint_interrupt_enable

% 168. E# exint_interrupt_enable

A iR
ZERAE exint_interrupt_enable
R Y void exint_interrupt_enable(uint32_t exint_line, confirm_state new_state);
Difeftiik fii Bk 52 1 EXINT i
LN | exint_line: line &#%
WUEYEH . S FICH line_select
MASH 2 new_state: fffEE ¢

2023.10.26 % 160 JRZs 2.0.5
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5.9.9

5.10

2023.10.26

BH EiE:p4y
ZSH LLEI e iz — « FALSE, TRUE
2% 7
iR el x
Sk kAT x
Wi F pa 4 x
Bl

l exint_interrupt_enable (EXINT_LINE_0);

¥ exint_event_enable
NERHIA T R exint_event_enable
% 169. E# exint_event_enable
mA iR
A€ exint_event_enable
PR T void exint_event_enable(uint32_t exint_line, confirm_state new_state);
ThRefik R8I 2 1) EXINT 1
MINZE exint_line: line i%#%
EYEHE: S FI3CH line_select
MASH 2 new_state: {#EEECIA
ZSHFT L E Kz — « FALSE, TRUE
Wz 7
IR [E{H 7
SR okt o
B R 7
il
| exint_event_enable (EXINT_LINE_0);
N2 (FLASH)
FLASH ZifE# 4544 flash_type, & XT3 f4“at32f403_flash.h"li1 -
/**
* @brief type define flash register all
*/
typedef struct
{
} flash_type;
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% 170. FLASH &R0 MR

FHA i3
flash_psr A PE BRI B 27 A7 25 A
flash_unlock DRA A B0 2 A7 4
flash_usd_unlock INAE 3 S8 B B 2 A4
flash_sts AR A7 48
flash_ctrl PR AR F5 ) 2 A7 2
flash_addr N A7 bk 75 7 2%
flash_usd R R G HAR Z A7 A
flash_epps BERR PR R RS A AE R
flash_unlock2 DN TE MRl 25 A7 2 2
flash_sts2 INAERAS 728 2
flash_ctri2 TN 3 ] Ar A7 i 2
flash_addr2 IR A7 Mk 25 A7 4 2
flash_unlock3 IR B0 25 A4 3
flash_select NAF LB AT A7 4%
flash_sts3 N RS A48 3
flash_ctrl3 Nz A A7 o 3
flash_addr3 INA7- bk 25 47 2% 3
flash_da IR R 2 Tk 25 A7 2%

FHREH T FLASH ZER A .

# 171. FLASH EERH A%
Eig e Eip%)

2023.10.26

flash_flag_get

SRR SR

flash_flag_clear

THER CEAL AR

flash_operation_status_get

BARREIRAC (AN 1)

flash_bank1_operation_status_get

WEBINAEER 1 BRAEIRS IR

flash_bank2_operation_status_get

W EBINFE B 2 BRAEIRASIRIL

flash_spim_operation_status_get

B BB IR AT B AR A IR

flash_operation_wait_for

SRR SR (RIS 1D

i

flash_bank1_operation_wait_for SRF IR INAEE 1 B E TR

flash_bank2_operation_wait_for LRF NI INAEEL 2 BE 5T K
A

flash_spim_operation_wait_for

SRS SR N AT AT S AR

flash_unlock

INFEARAT (A BRI AF SR 1 A 2)

flash_bank1_unlock

P RBINAEBR 1 fif

flash_bank2_unlock

AR IN A7 B 2 fift B

flash_spim_unlock

BB IR AT A3

flash_lock

INFEBE (A BRI AF S 1 A 2)

flash_bank1_lock

WHBINAE B 1 BUE

flash_bank2_lock PN B IR A7 R 2 Bl E
flash_spim_lock AR IA A B E
flash_sector_erase A X 4 B
flash_internal_all_erase PRI PR A B B
- c— — - — — ——
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5.10.1

2023.10.26

¥4 i)
flash_bank1_erase PSR 1 HERR
flash_bank2_erase P BRINAE B 2 kR
flash_spim_all_erase AR N A 45 B
flash_user_system_data_erase P &80 X 5
flash_word_program INAEIZ e
flash_halfword_program INAEIZ s
flash_byte_program INAEIZ 7 e
flash_user_system_data_program PP RGEAR X R
flash_epp_set BERR AR R B
flash_epp_status_get PEBR AR LR IOIRAS IREX
flash_fap_enable Vi i R R
flash_fap_status_get Vi Il AR AFOIRAS IREX
flash_ssb_set RGBT TRE
flash_ssb_status_get RGN E 7RSI
flash_interrupt_enable INAE H TC B
flash_spim_model_select AMBINAF R %
flash_spim_encryption_range_set AR AT I 5 Bl 3
¥ flash_flag_get

NERMIA T K%L flash_flag_get
+® 172. F# flash_flag_get
WA Ei::3%)
ERAE flash_flag_get
Eap gt flag_status flash_flag_get(uint32_t flash_flag);
ThRe sk SRIbR B
MASH flash_flag: & ZIRBUIRZS bR £ 4%
i 24 7
IR [FIME flag_status: FrELHPRES
ZIREE Y2 —: SET, RESET.
SR kAT 7
e F e 7
flash_flag

AR AT IR BR iR
FLASH_OBF_FLAG:
FLASH_ODF_FLAG:
FLASH_PRGMERR_FLAG:
FLASH_EPPERR_FLAG:
FLASH_BANK1_OBF_FLAG:
FLASH_BANK1_ODF_FLAG:

FLASH_BANK1_PRGMERR_FLAG:

FLASH_BANK1_EPPERR_FLAG:
FLASH_BANK2_ OBF_FLAG:
FLASH_BANK2_ODF_FLAG:

INFFRAEICAR S CABRIAAEER 1)
INFFRAE TR E (NERINAEER 1D
NIRRT AR S (NERINAEER 1D
NFE SRS (NN 1D
PWEBINAEER 1 AR &
PR INAEERL 1 AR 58 ilubr &
PRI B 1 g REd iR b
WHEBINAFER 1 5 R R br &
WERINAFER 2 A E AR &
PR INAFER 2 54 52 Hibr 6

% 163 |
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FLASH_BANK2_PRGMERR_FLAG:  W#BA77E: 2 gt inbr

FLASH_BANK2_EPPERR_FLAG: WIBINAAER 2 5 R &
FLASH_SPIM_OBF_FLAG: GBI AR T bR
FLASH_SPIM_ODF_FLAG: AR N A4 58 ilibs &
FLASH_SPIM_PRGMERR_FLAG: AN INAE IR FEr iR s i
FLASH_SPIM_EPPERR_FLAG: AN INAE 18 5 f iR br &
FLASH_USDERR_FLAG: F P 2805080 X A &
il

flag_status status;
status = flash_flag_get (FLASH_ODF_FLAG);

5.10.2 ¥ flash_flag_clear
TR T % flash_flag_clear

= 173. ¥ flash_flag_clear

A iR

R flash_flag_clear

Pk gt void flash_flag_clear(uint32_t flash_flag);

Tyhe ik T B AR AL

WMASH flash_flag: kR AIARE1LEE

it 24 x

I x

Sk ok AF x

R FH R 2 W
flash_flag
A R B N AER SRR
FLASH_ODF_FLAG: AR B ibR G (RIS 1)
FLASH_PRGMERR_FLAG: INfEgmiE s iR ARG CAFRIAAEE 1)
FLASH_EPPERR_FLAG: N SRR S (NN 1)
FLASH_BANK1_ODF_FLAG: W EBIAAEE 1 5 4E 58 ubr &
FLASH_BANK1_PRGMERR_FLAG: WA 1 afRel imbr
FLASH_BANK1_EPPERR_FLAG: WA R 1 B 5 R &
FLASH_BANK2_ODF_FLAG: N EBINAEERE 2 i 4E 58 libr &
FLASH_BANK2_PRGMERR_FLAG: WHTINA T 2 iRl irbr
FLASH_BANK2_EPPERR_FLAG: WHTINA T 2 B 54 iRbr &
FLASH_SPIM_ODF_FLAG: AN I A7 3R 58 ibm &
FLASH_SPIM_PRGMERR_FLAG: GRS R A R AR
FLASH_SPIM_EPPERR_FLAG: HMERINAE S R R bR S
Nl

‘ flash_flag_clear(FLASH_ODF_FLAG);

5.10.3 EKi¥ flash_operation_status_get
NFRHIR T R $L flash_operation_status_get

2023.10.26 % 164 JRZs 2.0.5
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X 174. K ¥ flash_operation_status_get

A i)
A€ flash_operation_status_get
PR 7Y flash_status_type flash_operation_status_get(void);
Difeftig RIERIMEIRAS
WA ¥
it 25 p
Y EIEEN BABRE, ESEOEHHIAR N, flash_status_type
S okt p
B R p
flash_status_type
FLASH_OPERATE_BUSY: INAFERAEIT
FLASH _PROGRAM_ERROR: TN A7 G A 1R
FLASH_EPP_ERROR: NS R
FLASH_OPERATE_DONE: N AR T8 %

FLASH_OPERATE_TIMEOUT:  [AfE#tE#Im

N

flash_status_type status = FLASH_OPERATE_DONE;
/* check for the flash status */
status = flash_operation_status_get();

5.10.4 K% flash_bank1_operation_status_get

TR T BAEL flash_bank1_operation_status_get

* 175. E# flash_bank1_operation_status_get

T H Ei::pu
ERAE flash_bank1_operation_status_get
R Y flash_status_type flash_bank1_operation_status_get (void);
Digeflid SRELA R INAEE 1 B EIRES
LN x
i 28 x
IR [FE BARIRTS, ZSHORAIHEIR I flash_status_type
So okt 7
W e 2 7
Nl

flash_status_type status = FLASH_OPERATE_DONE;

/* check for the flash status */

status = flash_bank1_operation_status_get();

5.10.5 BKi¥ flash_bank2_operation_status_get

NEAHIA T B # flash_bank2_operation_status_get

2023.10.26 % 165 |
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* 176. K ¥ flash_bank2_operation_status_get

BiH #R
A€ flash_bank2_operation_status_get
PR T flash_status_type flash_bank2_operation_status_get (void);
Thegfik RIS 2 SRS
LN I
th =% 7
Y EIEEN BABRE, ESEOEHHIAR N, flash_status_type
Se kR AF 7
iR H B2 7
Nl

flash_status_type status = FLASH_OPERATE_DONE;

[* check for the flash status */

status = flash_bank2_operation_status_get();

5.10.6 K%} flash_spim_operation_status_get
R T PR flash_spim_operation_status_get

F 177. ¥ flash_spim_operation_status_get

T H Eii:pa
A€ flash_spim_operation_status_get
R Y flash_status_type flash_spim_operation_status_get (void);
Thegsmiik SRR IN RN
LN x
it 25 W
IR [FE BAEIRTS, ZSHOFEAIRER I flash_status_type
So oAt I
W e I
~Hl

flash_status_type status = FLASH_OPERATE_DONE;

[* check for the flash status */

status = flash_spim_operation_status_get();

5.10.7 K% flash_operation_wait_for
R AR T R HL flash_operation_wait_for

# 178. B ¥ flash_operation_wait_for

T H ik
R flash_operation_wait_for
R ER T flash_status_type flash_operation_wait_for(uint32_t time_out);
Dhredd S INAFERAE
LIPNE 2 time_out: &7 {18 H Ak [E]
ZSHAE flash.h SkOCHFRHE SCT #6535 B IS I [R], PE4RH IR I flash_time_out
Hth =% W
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5.10.8

HiA iR
Y IEIE e BABRE, ESHOEHHIAR N, flash_status_type
etk kAT ¥
B H R 4 ¥
flash_time_out
ERASE_TIMEOUT: BRI
PROGRAMMING_TIMEOUT: ETpEy g

SPIM_ERASE_TIMEOUT:

A ERINAF AR PR I

SPIM_PROGRAMMING_TIMEOUT:  AM&IA17 4tk

OPERATION_TIMEOUT:

Bl

e by

/* wait for operation to be completed */
status = flash_operation_wait_forf(PROGRAMMING_TIMEOUT);

¥ flash_bank1_operation_wait_for

NRAIAR T BB flash_bank1_operation_wait_for

 179. ¥ flash_bank1_operation_wait_for

H #iR
DA EA flash_bank1_operation_wait_for
BRI 2R Y flash_status_type flash_bank1_operation_wait_for(uint32_t time_out);
Dhred SR NN AR 1 AR
MASHL time_out: ZE4E AT IR H [
ZZHAE flash.h S0 rbsE SCTE7H BB I I TR], - VEARSsIA WL flash_time_out
25 W
IR [F{E EAEIRTS, ZSHOEAIREIR I flash_status_type
So oAt I
Bl H R 2 7
Nl
/* wait for operation to be completed */
status = flash_bank1_operation_wait_for(PROGRAMMING_TIMEOUT);

5.10.9 ¥ flash_bank2_operation_wait_for

R T R HL flash_bank2_operation_wait_for

2023.10.26

% 180. E ¥ flash_bank2_operation_wait_for

T H ik
R flash_bank2_operation_wait_for
R ER T flash_status_type flash_bank2_operation_wait_for(uint32_t time_out);
Thegdmiik SRR N AN AR 2 A
MASH time_out: 54 (1 IR H I TR]

HSHAE flash.h SO E ST 050 A BRI ], R4 IR W, flash_time_out

2% I
IR [EE EAEIRES, ZSHOFEYRER W flash_status_type
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BH EiE:p4y
PSS ¥
ek i ek % x
Bl

/* wait for operation to be completed */
status = flash_bank2_operation_wait_for(PROGRAMMING_TIMEOUT);

5.10.10 K% flash_spim_operation_wait_for

N AR T K% flash_spim_operation_wait_for

* 181. ¥ flash_spim_operation_wait_for

A i3}
DA EA flash_spim_operation_wait_for
R E R Y flash_status_type flash_spim_operation_wait_for(uint32_t time_out);
DhRedtiik LRI INAEARAE
MASH time_out: SF£F (178 I I8 H B [A]
ZSHUE flash.h k0 E ST #5056, PEARAEIR I flash_time_out
i 24 7
IR [EE EAEIRTS, ZSHOFEAIRER I flash_status_type
Seth kAT 7
B R FH R 2 7
~Hl
/* wait for operation to be completed */
status = flash_spim_operation_wait_for(PROGRAMMING_TIMEOUT);

5.10.11 K% flash_unlock
NRHIA T %L flash_unlock

% 182. H# flash_unlock

TH

(D)

PRE4

flash_unlock

£
B A

void flash_unlock(void);

Bl (B

PRI PAY 8 PR A7 922 1) A7

MAZH

¥

i 25

iR el

Stk okt

e F e 2

off [ off | off | et

2N

‘ flash_unlock();

5.10.12 XK ¥ flash_bank1_unlock
NERAIR T K%L flash_bank1_unlock

2023.10.26
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% 183. ¥ flash_bank1_unlock

A iR
A€ flash_bank1_unlock
PR 2 A void flash_bank1_unlock(void);
Difeftig BRI BB INAEER 1 45 A4
WA 7
it 25 7
IR [EME 7
S okt 7
B R FH o 4 7
~pl

| flash_bank1_unlock();

5.10.13 K% flash_bank2_unlock

NRAIAR T BREL flash_bank2_unlock

 184. ¥ flash_bank2_unlock

A iR
PRI 4 flash_bank2_unlock
Pk gt void flash_bank2_unlock(void);
Tyhe ik R P R PR A7 B 2 ) B A
WmANZH x
25 W
R [EME I
SR kAT I
R FH eR 2 I
Bl

‘ flash_bank2_unlock();

5.10.14 K% flash_spim_unlock
N EHIR T %L flash_spim_unlock

# 185. E ¥ flash_spim_unlock

W H i3

R flash_spim_unlock
PR B T void flash_spim_unlock(void);

ThRedtik AR S DN A A 1) 2 A 2

LTINS 7

i 24 7

12 [EE o
Stk kAT o

B H R 4 7

Bl

‘ flash_spim_unlock();
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5.10.15 % flash_lock
T RAA T K%L flash_lock

* 186. F ¥} flash_lock

TiH [P

PR EA flash_lock
AR Y void flash_lock(void);

Thaedtik BIURE A P DN A4 1 7 A7 2%

MANZH x

R EHME

ek ZF AT

off [ ofl | off | o

W F R 2

N

‘ flash_lock();

5.10.16 K% flash_bank1_lock

NRAIA T R flash_bank1_lock
#* 187. X ¥ flash_bank1_lock

A i3}
PRI 4 flash_bank1_lock
PR3 void flash_bank1_lock(void);
Digefliid BE W EBINAEH 1 45 o A7 4
WmANZH 7
it 24 7
IR [FIME ¥
SR kAT &
R FH R 2 ¥
A~

| flash_bank1_lock()

5.10.17 BR¥ flash_bank2_lock

NEHIR T % flash_bank2_lock
% 188. E¥ flash_bank2_lock

W H #iR
R flash_bank2_lock
A5 Y void flash_bank2_lock(void);
TyRe ik B E A N A7 B 2 P AR A
LTINS i
25 i
R [EME I
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BH EiE:p4y
PSS ¥
ek i ek % x
Bl

‘ flash_bank2_lock();

5.10.18

BR ¥ flash_spim_lock

FERAER T K # flash_spim_lock

% 189. ¥ flash_spim_lock

A ik
PRI 4 flash_spim_lock
PR void flash_spim_lock(void);
DhRedtik Bl 58 SR N AE ) 27 A7 2
MWMANSH ¥
i 24 7
IR [FME 7
et kAT 7
R FH R 2 7
~pl

| flash_spim_lock();

5.10.19

K ¥ flash_sector_erase

NERIA T R flash_sector_erase

* 190. R ¥ flash_sector_erase

TiH Eii:py
R flash_sector_erase
R B T flash_status_type flash_sector_erase(uint32_t sector_address);
Dhred PRIRAR E Mok T 7 3 DX R TN A7 500
LN sector_address: & ELHERR A B X A fE bk, 30 H RN DX AR AR H bk
25 7
IR [EE BERAS, 1ZSEEYIEIA W flash_status_type
So oAt 7
e FH el £ 7
2Nl

flash_status_type status = FLASH_OPERATE_DONE;

flash_unlock();

status = flash_sector_erase(0x08001000);

5.10.20 XK ¥ flash_internal_all_erase

NERAIR T %L flash_internal_all_erase

2023.10.26 FEATMRH
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% 191. ¥ flash_internal_all_erase

BiH #R
A€ flash_internal_all_erase
PR T flash_status_type flash_internal_all_erase(void);
Thegfik FEIR A B TN A7 B
LN I
th =% 7
Y EIEEN BABRE, ESEOEHHIAR N, flash_status_type
Se kR AF 7
iR H B2 7
Nl

flash_status_type status = FLASH_OPERATE_DONE;

flash_unlock();

status = flash_internal_all_erase();

5.10.21 ¥ flash_bank1_erase

R T K%L flash_bank1_erase

# 192. ¥ flash_bank1_erase

T H Eii:pa
A€ flash_bank1_erase
R Y flash_status_type flash_bank1_erase(void);
Thegsmiik BERR RN A7 1 Hdle
LN x
it 25 W
IR [FE BAEIRTS, ZSHOFEAIRER I flash_status_type
So oAt I
W e I
~Hl
flash_status_type status = FLASH_OPERATE_DONE;
flash_bank1_unlock();
status = flash_bank1_erase();

5.10.22 ¥ flash_bank2_erase
NIRRT K% flash_bank2_erase

% 193. E ¥ flash_bank2_erase

W H i3
R flash_bank2_erase
R ER T flash_status_type flash_bank2_erase(void);
ThRedtik PERR I A7 2 Bl
MANSH p
25 p
IR [EE EAEIRES, ZSHOFEYRER W flash_status_type
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BH

[P

PSS ¥

Wi F pa 4 7

Bl

flash_status_type status = FLASH_OPERATE_DONE;
flash_bank2_unlock();

status = flash_bank2_erase();

5.10.23

FEFR T K% flash_spim_all_erase

¥ flash_spim_all_erase

#* 194. B# flash_spim_all_erase

T H Eii:pa
A€ flash_spim_all_erase
PRI flash_status_type flash_spim_all_erase(void);
Dhred RIS N A HE
LN I
2% W
IR [EE EAEIRTS, ZSHOFEAIRER I flash_status_type
So koAt I
W e 2 I
Nl
flash_status_type status = FLASH_OPERATE_DONE;
flash_spim_unlock();
status = flash_spim_all_erase();

5.10.24 XK ¥ flash_user_system_data_erase

NEAIA T i # flash_user_system_data_erase

# 195. B¥ flash_user_system_data_erase

TiH Eii:py

R flash_user_system_data_erase

R ER T flash_status_type flash_user_system_data_erase(void);

Dhredd B P R AR X R

LN 7

25 7

IR [EE BERAS, 1ZSEEYIEIA W flash_status_type

So oAt 7

W F R 7
VER: IZRRE S IRIF AT TN IR (FAP) RS, KB R 8 X T FAP Z ST HAR 2L
#o

2Nl

flash_status_type status = FLASH_OPERATE_DONE;

flash_unlock();
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l status = flash_user_system_data_erase(); ‘

5.10.25

¥ flash_word_program

TR T pREL flash_word_program

* 196. F# flash_word_program

A ik
PR EA flash_word_program
PR Y flash_status_type flash_word_program(uint32_t address, uint32_t data);
ThRedtiik i i — A>T B 248 € [ bk
LN | address: ZifEithtl, 75X
MANSH 2 data: #WIEHIEHE
it 24 7
YL EN BAERE, EZSEOEHHIAR N flash_status_type
Je iR Z bk 0 N AEERE L A4 OXFF A Su Vi gmfe
R FH R 2 7
il

flash_status_type status = FLASH_OPERATE_DONE;

uint32_ti;

flash_unlock();

status = flash_sector_erase(0x08001000);
if(status = FLASH_OPERATE_DONE)

{

[* program 256 words */
for(l = 0; | < 256; i++)
{

status = flash_word_program(0x08001000 + i*4, i);

5.10.26

¥ flash_halfword_program

NFRAIR T BB HL flash_halfword_program

* 197. K flash_halfword_program

2023.10.26

T H ik
R34 flash_halfword_program
PR E flash_status_type flash_halfword_program(uint32_t address, uint16_t data);
Thredd A — 2P T A B 248 T A Mk
MINZH address: JmFREMIHIbE, XS
MANZH 2 data: Zmi% 1%
it 25 7
IR [E{E BAEIRAS, 1ZSEEAIREIR W, flash_status_type
So oAt TZHHE ) N A B 254 2 OXFF 4 S VFgmis
Wi F R 2 x

FE 174
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Bl

uint32_t i;

{

{

flash_unlock();
status = flash_sector_erase(0x08001000);
if(status = FLASH_OPERATE_DONE)

flash_status_type status = FLASH_OPERATE_DONE;

[* program 256 halfwords */
for(l = 0; | < 256; i++)

status = flash_halfword_program(0x08001000 + i*2, (uint16_t)i);

5.10.27 % flash_byte program

NERMIA T R flash_byte_program

* 198. E ¥ flash_byte program

A i3}
A€ flash_byte_program
R Y flash_status_type flash_byte_program(uint32_t address, uint8_t data);
Difedtiik IR — AT EE B4R E sk
LN | address: ZifE it
HMANSH 2 data: #WIEHIEIE
i 24 7
YL EN BERAS, 1ZSEEYIHEIA W flash_status_type
SR kAT i IR A7 B8 06 B OXFF A fe e
R FH R 2 7
A~

uint32_ti;

{

{

flash_unlock();
status = flash_sector_erase(0x08001000);
if(status = FLASH_OPERATE_DONE)

[* program 256 bytes */
for(l = 0; | < 256; i++)

flash_status_type status = FLASH_OPERATE_DONE;

status = flash_byte program(0x08001000 + i*2, (uint8_t)i);

5.10.28 ¥ flash_user_system_data_program

NERAIR T R $L flash_user_system_data_program

2023.10.26
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BiH #R
A€ flash_user_system_data_program
PR T flash_status_type flash_user_system_data_program (uint32_t address, uint8_t
data);
Thegfig G R — > RO B4R E B P R G X
NS address: ik
MANZH 2 data: Zwf% %R
th =% 7
Y EIEEN BABIRE, ESEOEHHIAR N, flash_status_type
Skt Z Ak ) F P RGO B L RS DA S i OXFF A R VF g A%
Bl H R 4 7
B

flash_status_type status = FLASH_OPERATE_DONE;

flash_unlock();

status = flash_user_system_data_erase();

if(status = FLASH_OPERATE_DONE)

{

[* program user system data */
status = flash_user_system_data_program(0x1FFFF804, 0x55);
}
5.10.29 X ¥ flash_epp_set

2023.10.26

*® 199. K ¥ flash_user_system_data_program

T RAER T K flash_epp_set

% 200. K¥ flash_epp_set

T H Ei::p%
ERAE flash_epp_set
R Y flash_status_type flash_epp_set(uint32_t *sector_bits);
Thegsmiik e B R A Ry
LN *sector_bits: HEERImIE IR B3 X HubE T [ fa 5, & —AL0RY 4KB Ju R M B X,
BJE— AR RIRIIF X, ALE 1 R BN RLE X R
it 25 7
IR [FE EARIRTS, ZSHOEAIHEIR I flash_status_type
Je ik AF W
W e 2 7
Nl

flash_status_type status = FLASH_OPERATE_DONE;

uint32_t epp_val;

flash_unlock();

status = flash_user_system_data_erase();

if(status = FLASH_OPERATE_DONE)

{

epp_val = 0x00000001;
[* program epp */
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status = flash_epp_set(&epp_val);

5.10.30

¥ flash_epp_status_get

TR T BREL flash_epp_status_get

*® 201. EK# flash_epp_status_get

i H

Eitipy

H4

flash_epp_status_get

R | =

fe

void flash_epp_status_get(uint32_t *sector_bits);

J5
e

s
=

ARE R g A2 R PR AS

MASH

T

fnth 25

*sector_bits: 5 Fr% R CRA B XM hE S B SRR, Az fR 9 4KB YE I B X,
BRJE AR RIRIE X, AL E 1 RIRTF R R R R X R d

R EHME

T

P S

ek F e 2

x
x

Bl

uint32_t epp_val;
/* get epp status */

flash_epp_status_get(&epp_val);

5.10.31

¥ flash_fap_enable

AR T K% flash_fap_enable

+® 202. F# flash_fap_enable

A i3}

ERAE flash_fap_enable

R Y flash_status_type flash_fap_enable(confirm_state new_state);

ThRedthiR e 2 7 1] PR 4

MINSH new_state: Mt & U7 {RFIRE

S BT LLEECE Hh 2 —: TRUE, FALSE.

i 24 7

IR [FE BARIRTES, ZSHOEAIHEIR I flash_status_type

SR kAT 7

R FH eR 4 7
VLR IR T 1 R E R XA ARV 2 BT RFER M R4 0T i B
F#o

N

flash_status_type status = FLASH_OPERATE_DONE;
flash_unlock();
status = flash_fap_enable(TRUE);
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5.10.32 % flash_fap_status_get
TR T R HL flash_fap_status_get

% 203. ¥ flash_fap_status_get

A iR
A EA flash_fap_status_get
PR T flag_status flash_fap_status_get(void);
Difeftig SRIL) e GRS
MASH p
it 25 p
YL EN flag_status: A&7 RS
ZIREMEF 2 —: SET, RESET.
SR okt o
B R o
~pl
flag_status status;
status = flash_fap_status_get();

5.10.33 ¥ flash_ssb_set
R T K%L flash_ssb_set

® 204. E% flash_ssb_set

A Ei:13%)
ERAE flash_ssb_set
R flash_status_type flash_ssb_set(uint8_t usd_ssb);
Digefliid FCE RARCE T
WmANZH usd_ssb: RAEETFHE, LASHABIRHEEIME, LAGIEHFTEHEIR.
%452 X ssb_data_define
i 24 7
IR [F{E BAEIRTS, ZSHOEAIREIR I flash_status_type
SR kAT 7
R FH e 4 7
ssb_data_define
type 1:
USD_WDT_ATO_DISABLE: BB E B AR
USD_WDT_ATO_ENABLE: B EAB)E sl fE
type 2:
USD_DEPSLP_NO_RST: TEN IR B B AR AN r= A2 AT
USD_DEPSLP_RST: HENTR L RIS 77 A 2 A
type 3:
USD_STDBY_NO_RST: BRI AN = A A7
USD_STDBY_RST: BRI 72 A 2 A
type 4:

FLASH_BOOT FROM_BANK1:  [A7EMAEEIATEE: 1 1550
FLASH_BOOT FROM_BANK2:  [A77M A EEIA 7S 2 530
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5.10.35

Bl

flash_unlock();

{

}

flash_status_type status = FLASH_OPERATE_DONE;

status = flash_user_system_data_erase();
if(status = FLASH_OPERATE_DONE)

status = flash_ssb_set(USD_WDT_ATO_DISABLE | USD_DEPSLP_NO_RST | USD_STDBY_RST |
FLASH_BOOT_FROM_BANK1);

5.10.34 K ¥ flash_ssb_status_get

NERFEAR T iR flash_ssb_status_get

* 205. K# flash_ssb_status_get

A i3}
R flash_ssb_status_get
PR uint8_t flash_ssb_status_get(void);
ThRestiid FINR G E FRE
WmANZH o
it 24 o
IR [FH RAMEFTE, ZEXR bit & X[ £% ssb_data_define
SR okt 7
B R FH R 2 ¥
Bl
uint8_t ssb_val;
ssb_val = flash_ssb_status_get();

¥ flash_interrupt_enable

N R AR T K%L flash_interrupt_enable

% 206. p¥# flash_interrupt_enable

A iR

ZERAEA flash_interrupt_enable

R Y void flash_interrupt_enable(uint32_t flash_int, confirm_state new_state);

ThRedtik e 2 TR A7 v T

HNSH flash_int: [NAZHWIEAL, ATOURAERBEA S, FHEMREFR AL
flash_interrupt_type

WMASH 2 new_state: FLE HWRIRES
S BT LLEECE Hh 2 —: TRUE, FALSE.

i 24 7

IR [al{E 7

So okt p

B H R 4 7

flash_interrupt_type

#1791/
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5.10.36

5.10.37

FLASH_ERR_INT:
FLASH_ODF_INT:

FLASH_BANK1_ERR_INT:
FLASH_BANK1_ODF_INT:
FLASH_BANK2_ERR_INT:
FLASH_BANK2_ODF_INT:

FLASH_SPIM_ERR_INT:
FLASH_SPIM_ODF_INT:
il

DA AR T T

IN A7 B 5 Rl B

IR INAEER 1 B R b T
PRI AR 1 5 52 b
IR INAEE 2 B v b T
PRI 2 54 52 b T
HNEBIN A7 R T

A ERINAF 1A R SE P T

| flash_interrupt_enable(FLASH_ERR_INT | FLASH_ODF_INT, TRUE);

¥ flash_spim_model_select

NI T % flash_spim_model_select

% 207. E¥ flash_spim_model_select

A i3}
efe flash_spim_model_select
PR void flash_spim_model_select(flash_spim_model_type mode);
ThRestiid prike LNt AR S it
WA mode: AMHINAFAA, FUFE W flash_spim_mode_type
it 24 7
R [BE 7
SR okt 7
R FH R 2 7

flash_spim_mode_type

FLASH_SPIM_MODEL1: #h IRz 1
FLASH_SPIM_MODEL2: 4hBINf7%M 2

Bl

‘ flash_spim_model_select(FLASH_SPIM_MODEL1);

¥ flash_spim_encryption_range_set

NERAIR T BB HL flash_spim_encryption_range_set

X 208. K%} flash_spim_encryption_range_set

A iR

ZERAEA flash_spim_encryption_range_set

R Y void flash_spim_encryption_range_set(uint32_t decode_address);

ThRedtik e B 4/ DA A s n S

BMINSHL decode_address: JNZVEHMhE, FEigXT5E, bt 2 Al AIEdE N SO ik
i 24 7

IR [EME 7

So okt p

B R FH ok 4 p
Nl
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l flash_spim_encryption_range_set(0x08401000); ‘

511 BRAMEAgHE&EmE (GPIO/IOMUX)

GPIO il IOMUX 27 fE 84454 gpio_type il iomux_type, & T X 14“at32f403_gpio.h T -
/**
* @brief type define gpio register all
¥/
typedef struct
{

} gpio_type;

/**
* @brief type define iomux register all
*/

typedef struct

{

} iomux_type;

TREAH T GPIO FA74 M
# 209. GPIO FFaeni MR

HRE i3}

cfglr GPIO it B K 24745

cfghr GPIO Wi & = 27 4745

idt GPIO #iy N Hiffs 77 77 4

odt GPIO i Hh & 77 4748

scr GPIO % B /iR 4%

clr GPIO J5 R e 47498

wpr GPIO S {f¥ %17 2%

TREE T IOMUX 291728 M0
% 210. IOMUX FHfE8B8XT R

T iR

evtout B A

remap 1O 52 H BB 27 47 4

exintc1 S AMB T B 2 A7 A 1

exintc2 5 RAR R WL B P A7 RS 2

exintc3 S AN W B A A3 3

exintc4 5 AN W B A A 3 4

remap2 1O 55 H BB 27 4748 2

2023.10.26 #1811 JRZs 2.0.5




[

AT32F403[E 4 FEBSP&Pack M FHIE S

TREH T GPIO A1 IOMUX £ B& $ i ¥

% 211. GPIO 1 IOMUX FER ¥ a8

R4

Eitipy

gpio_reset

GPIO tH CRM S & frds B AL

gpio_iomux_reset

IOMUX H CRM & i 2 /783 5 s

gpio_init

WG GPIO #hi%

gpio_default_para_init

WItEtk GPIO BRiA 4L

gpio_input_data_bit_read

BEHUHE E 1) GPIO 4 A\ it 111 51

gpio_input_data_read

BEHUHE E 1) GPIO % A\ 3 1

gpio_output_data_bit_read

BHUHE E 1) GPIO it i 117 51

gpio_output_data_read

BHUHE E 1) GPIO i th i 1

gpio_bits_set

EI GPIO 5]

gpio_bits_reset

H 47 GPIO i

gpio_bits_write

5 GPIO 3l A

gpio_port_write

5 GPIO i 1A

gpio_pin_wp_config

Bt & GPIO 51 IS Ry

gpio_event_output_config

e & GPIO /4t D fig

gpio_event_output_enable

JA BRI GPIO FH4 i Th g

gpio_pin_remap_config

fic & 51 IOMUX T 6

gpio_exint_line_config

B & GPIO Fh ik

5.11.1 ¥ gpio_reset
FERHIAR T BAEL gpio_reset

 212. B gpio_reset

| R
ERAE gpio_reset
PR3 void gpio_reset(gpio_type *gpio_x);
Lhae g GPIO 1 CRM S A7 f7 43 K AL
MmN gpio_x: FTiE#EN) GPIO 4k, %S Hr LLUER A Hpz —:
GPIOA, GPIOB, GPIOC, GPIOD, GPIOE, GPIOF, GPIOG
i 24 7
IR [EME 7
SR kAT 7
R FH eR 4 crm_periph_reset();
N

‘ gpio_reset(GPIOA);

5.11.2 ¥ gpio_iomux_reset

NRAIAR T PREL gpio_iomux_reset

2023.10.26
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5.11.3

2023.10.26

% 213. K gpio_iomux_reset

B H iR
A€ gpio_iomux_reset
PR T void gpio_iomux_reset ();
Thaedtik IOMUX i CRM &A1 35 474 = AL
WA 7
it 25 7
IR [EME 7
S okt 7
T 1 FH R £ crm_periph_reset();
~pl

‘ gpio_iomux_reset();

¥ gpio_init
NERIA T L gpio_init

#* 214. B gpio_init

mHE R

PRI 44 gpio_init

PR E R Y void gpio_init(gpio_type *gpio_x, gpio_init_type *gpio_init_struct);

ThRestiid YILh1L GPIO #hi%

MANSHA gpio_x: FTik#EM GPIO 4k, %S Hr LI H Hhz —:
GPIOA, GPIOB, GPIOC, GPIOD, GPIOE, GPIOF, GPIOG

WMASH 2 gpio_init_struct: f&m 4544 gpio_init_type HIfa%!

it 24 7

IR [FIME 7

SR kAT 7

R FH R 2 ¥

gpio_init_type structure

gpio_init_type 7F at32f403_gpio.h

typedef struct

{
uint32_t gpio_pins;
gpio_output_type gpio_out_type;
gpio_pull_type gpio_pull;
gpio_mode_type gpio_mode;

gpio_drive_type
} gpio_init_type;

gpio_drive_strength;

gpio_pins

TR EACE M GPIO 51

GPIO_PINS_O: GPIO 5|1 0
GPIO_PINS_1: GPIO 5| i1 1
GPIO_PINS_2: GPIO 5|1 2
GPIO_PINS_3: GPIO 5] 3
GPIO_PINS_4: GPIO 5| 4

- - % 183 | I
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GPIO_PINS_5: GPIO 5| 5
GPIO_PINS_6: GPIO 5| 6
GPIO_PINS_7: GPIO 5] 7
GPIO_PINS_8: GPIO 5| 8
GPIO_PINS_9: GPIO 5| # 9
GPIO_PINS_10:  GPIO 5| 10
GPIO_PINS_11:  GPIO 5] i 11
GPIO_PINS_12:  GPIO 3| 12
GPIO_PINS_13:  GPIO 5|1 13
GPIO_PINS_14: GPIO 5|l 14
GPIO_PINS_15:  GPIO 5|1 15

gpio_out_type

W E GPIO f 2k AY

GPIO_OUTPUT _PUSH_PULL:  GPIO ##f i =X,
GPIO_OUTPUT_OPEN_DRAIN: GPIO JF % iz
gpio_pull

WHE GPIO LTzt

GPIO_PULL_NONE:  GPIO I L F#i
GPIO_PULL_UP: GPIO L #ifs
GPIO_PULL_DOWN:  GPIO Rzt

gpio_mode

W E GPIO fizt

GPIO_MODE_INPUT: fic & GPIO Aji A
GPIO_MODE_OUTPUT: it & GPIO Jy% it
GPIO_MODE_MUX: it & GPIO Jy& H it
GPIO_MODE_ANALOG: il B GPIO AR

gpio_drive_strength

& GPIO kz5hfE

GPIO_DRIVE_STRENGTH_STRONGER: B kHRHESM N BE
GPIO_DRIVE_STRENGTH_MODERATE: & HLHES/M N fiE
il

gpio_init_type gpio_init_struct;

gpio_init_struct.gpio_pins = GPIO_PINS_0;

gpio_init_struct.gpio_mode = GPIO_MODE_MUX;
gpio_init_struct.gpio_out_type = GPIO_OUTPUT_PUSH_PULL;
gpio_init_struct.gpio_pull = GPIO_PULL_NONE;
gpio_init_struct.gpio_drive_strength = GPIO_DRIVE_STRENGTH_STRONGER;
gpio_init(GPIOA, &gpio_init_struct);

5.11.4 ¥ gpio_default_para_init
NERIA T K% gpio_default_para_init

% 215. E¥ gpio_default_para_init
WH R

PRI H4 gpio_default_para_init

2023.10.26 # 184 W JRZs 2.0.5



U= AT32FA03[E £ FEBSP&Pack B H 18

W H i)

PR void gpio_default_para_init(gpio_init_type *gpio_init_struct);
Tifeftig YItH1k GPIO ZRiAS %

MIANZH gpio_init_struct: #8IM &5k gpio_init_type IFE4T

i 24 7

12 [EME 7

etk kAT 7

B H R 4 7

FEFIR T gpio_init_struct &N E G A ERIAE

% 216. gpio_init_struct TRl E

B NN

gpio_pins GPIO_PINS_ALL

gpio_mode GPIO_MODE_INPUT

gpio_out_type GPIO_OUTPUT_PUSH_PULL

gpio_pull GPIO_PULL_NONE

gpio_drive_strength GPIO_DRIVE_STRENGTH_STRONGER
Nl

gpio_init_type gpio_init_struct;

gpio_default_para_init(&gpio_init_struct);

5.11.5 E¥ gpio_input_data_bit_read
AR T K% gpio_input_data_bit_read

 217. ®# gpio_input_data_bit_read

| R
ERAE gpio_input_data_bit_read
R Y flag_status gpio_input_data_bit_read(gpio_type *gpio_x, uint16_t pins);
Difedtiik BEELR 2 GPIO i A\ I (¥ 5]
HNSH gpio_x: FTEFER GPIO 4k, ZSHAT UL H Kz —:
GPIOA, GPIOB, GPIOC, GPIOD, GPIOE, GPIOF, GPIOG
MNSH 2 pins: HEALE 1 GPIO 51, 2% gpio_pins & BUE
i 24 7
IR [EME L) GPIO fi A\ 51 B A
SR kAT 7
R FH e 4 7
N

‘ gpio_input_data_bit_read(GPIOA, GPIO_PINS_0);

5.11.6 K% gpio_input_data_read

N T K% gpio_input_data_read
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% 218. ¥ gpio_input_data_read

B H iR
A€ gpio_input_data_read
PR 7Y uint16_t gpio_input_data_read(gpio_type *gpio_x);
Difeftig BEELIE 2 B GPIO Hi A\ 11
WA gpio_x: FTi&#EN) GPIO 4N, %S Hr LR A HF 2z —:
GPIOA, GPIOB, GPIOC, GPIOD, GPIOE, GPIOF, GPIOG
it 25 7
IR [F{H L) GPIO iy A\ uifi VIR AS
S okt 7
B R FH o 4 7
~pl

‘ gpio_input_data_read(GPIOA);

5.11.7 K% gpio_output_data_bit_read

NI T B % gpio_output_data_bit_read

% 219. E¥ gpio_output_data_bit_read

mHE R
A E gpio_output_data_bit_read
R E R Y uint16_t gpio_output_data_bit_read(gpio_type *gpio_x);
Difedtiik AR 52 1 GPIO %y st 1 51 A0
LN | gpio_x: JITi&dER) GPIO 4hik, ZZHrT LUk E Kz —:
GPIOA, GPIOB, GPIOC, GPIOD, GPIOE, GPIOF, GPIOG
MINSH 2 pins: KERLEM GPIO 51, &% gpio_pins £ HUEE
it 24 7
IR [FIME BZHUE GPIO iy th 5| MRS
SR kAT 7
R FH R 2 ¥
A~

‘ gpio_output_data_bit_read(GPIOA, GPIO_PINS_0);

5.11.8 BEK#{ gpio_output_data_read

NI T % gpio_output_data_read

# 220. ®# gpio_output_data_read

iR

gpio_output_data_read

uint16_t gpio_output_data_read(gpio_type *gpio_x);

BEHUE E 1) GPIO it it 1

MASH

gpio_x: FTiEFEH) GPIO Ahs, ZSHm IEH H bz —:
GPIOA, GPIOB, GPIOC, GPIOD, GPIOE, GPIOF, GPIOG

i th 25

s

iR [EME

BRI GPIO %t i R ZS
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BH EiEp)

PSS ¥

ek i ek % x
Bl

‘ gpio_output_data_read(GPIOA);

5.11.9 ¥ gpio_bits_set
NRIA T BREL gpio_bits_set

* 221. EH gpio_bits_set

B | E1:57)
A€ gpio_bits_set
R E R Y void gpio_bits_set(gpio_type *gpio_x, uint16_t pins);
DhRefiik EAZ GPIO 51
MINZE gpio_x: Fri&#H GPIO 4%, ZSHTLLEE e Kz —:
GPIOA, GPIOB, GPIOC, GPIOD, GPIOE, GPIOF, GPIOG
MINSH 2 pins: KERLEM GPIO 51, &% gpio_pins £ F HUEE
i 24 7
IR [EME 7
Se kAT 7
B R 7
il

| gpio_bits_set(GPIOA, GPIO_PINS_0);

5.11.10 K% gpio_bits_reset
NERAE T %L gpio_bits_reset

F 222. RH gpio_bits_reset

BH

ik

oK H 4

=

gpio_bits_reset

void gpio_bits_reset(gpio_type *gpio_x, uint16_t pins);

Tk

S 47 GPIO 3| i

MASHA

gpio_x: FTEFEM GPIO 4, %S M UG A Az —:
GPIOA, GPIOB, GPIOC, GPIOD, GPIOE, GPIOF, GPIOG

MANZH 2

pins: K EMEN GPIO 3Hl, &% gpio_pins & HUEEH

i 25

¥

iR el

Stk okt

Wi F pa 2

of [ off | et

Bl

‘ gpio_bits_reset(GPIOA, GPIO_PINS_0);
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5.11.11 BHR# gpio_bits_write
NERFIAR T PAEL gpio_bits_write

R 223. E# gpio_bits_write

m

i)

X

gpio_bits_write

1EIE
m
i3

void gpio_bits_write(gpio_type *gpio_x, uint16_t pins, confirm_state bit_state);

Rl e e =

paniig
[aNay
B -
B

5 GPIO 3| i

MWASHA

gpio_x: FTEFEN GPIO 4h&, %S H A DL E bz —:
GPIOA, GPIOB, GPIOC, GPIOD, GPIOE, GPIOF, GPIOG

WASH 2

pins: K EELEK GPIO 51, £% gpio_pins & BUHIEH

MWMANZH 3

bit_state: FZEE AR GPIO 5| IMH, ™k 1 (TRUE) 20 (FALSE)

fnth 25

T

R EHME

k2K AT

Wi F e

of | off | ot

Bl

\ gpio_bits_write(GPIOA, GPIO_PINS_0, TRUE);

5.11.12 % gpio_port_write
R T AL gpio_port_write

F* 224. X gpio_port_write

H

E(i1p

4

gpio_port_write

| =] =

I

S
e

void gpio_port_write(gpio_type *gpio_x, uint16_t port_value);

>

BILi 1 (B

5 GPIO ¥ H1H

LN 2|

gpio_x: FTEFEH GPIO 4%, ZSHm LIk E Hhr —:
GPIOA, GPIOB, GPIOC, GPIOD, GPIOE, GPIOF, GPIOG

MINSHL 2

port_value: 425 A\ (118, FTHL 0x0000~0xFFFF

it 25

x

IR [BI{E

SR KA

e F e 2

off ot | od

2N

[ gpio_port_write(GPIOA, OxFFFF);

5.11.13 ¥ gpio_pin_wp_config
NRHIA T PR EL gpio_pin_wp_config

F 225. E ¥ gpio_pin_wp_config

i}

gpio_pin_wp_config

void gpio_pin_wp_config(gpio_type *gpio_x, uint16_t pins);
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BiH R
Difeftiid FiLE GPIO 51 A5 fre”
WMASHA gpio_x: FTEFEM GPIO 4, %S Hn UG A Kz —:
GPIOA, GPIOB, GPIOC, GPIOD, GPIOE, GPIOF, GPIOG
WMASH 2 pins: KEFCER) GPIO 51, Z7% gpio_pins B I G H
iR [l {5 x
SeiRkAE x
SRR x
2N

‘ gpio_pin_wp_config(GPIOA, GPIO_PINS_0);

5.11.14 % gpio_event_output_config

2023.10.26

IR T BR%L gpio_event_output_config

% 226. E# gpio_event_output_config

T H ik
R gpio_event_output_config
BRI 25 Y void gpio_event_output_config(gpio_port_source_type gpio_port_source,

gpio_pins_source_type gpio_pin_source);

BILi 1 (R

Ho B GPIO /14t Dhfg

MASHA

gpio_port_source: {4E AL E 1 GPIO i I

MMANZH 2

gpio_pin_source: {4 E 1 GPIO 5]l

it 25

¥

R EHME

Sepa At

e FH e 2

off [ ofl | et

gpio_port_source
#E GPIO i [

GPIO_PORT_SOURCE_GPIOA: %% GPIO i1 A
GPIO_PORT_SOURCE_GPIOB: %% GPIO #l1 B
GPIO_PORT_SOURCE_GPIOC: ##: GPIO ¥ C
GPIO_PORT_SOURCE_GPIOD: i# GPIO %1 D
GPIO_PORT_SOURCE_GPIOE: %% GPIO I E
GPIO_PORT_SOURCE_GPIOF: i%#: GPIO %1 F
GPIO_PORT_SOURCE_GPIOG: &% GPIO i1 G

gpio_pin_source
w#E GPIO 5| il

GPIO_PINS_SOURCEQO:
GPIO_PINS_SOURCE1:
GPIO_PINS_SOURCE2:
GPIO_PINS_SOURCES3:
GPIO_PINS_SOURCE4:
GPIO_PINS_SOURCES:
GPIO_PINS_SOURCES:

GPIO 5l 0
GPIO 5| 1
GPIO 5| 2
GPIO 54 3
GPIO 5 4
GPIO 5| 5
GPIO 5l 6
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GPIO_PINS_SOURCET7: GPIO 5|1 7
GPIO_PINS_SOURCES: GPIO 5|} 8
GPIO_PINS_SOURCE9: GPIO 5|1 9
GPIO_PINS_SOURCE10:  GPIO 3] # 10
GPIO_PINS_SOURCE11:  GPIO 3|l 11
GPIO_PINS_SOURCE12:  GPIO 3] # 12
GPIO_PINS_SOURCE13:  GPIO 5] # 13
GPIO_PINS_SOURCE14:  GPIO 5| { 14
GPIO_PINS_SOURCE15:  GPIO 3] # 15

N

l gpio_event_output_config(GPIO_PORT_SOURCE_GPIOA, GPIO_PINS_SOURCEO);

5.11.15
N ERAIAR T K%L gpio_event_output_enable

& ¥ gpio_event_output_enable

x® 227. K gpio_event_output_enable

mHE R
R gpio_event_output_enable
R E R Y void gpio_event_output_enable(confirm_state new_state);
ThRestiik J& 25 GPIO 4t thfg
WA new_state: IFEACE 1 GPIO /- HARES, Ik HA (TRUE) 545
(FALSE)
it 24 7
IR [E{H 7
SR okt 7
R FH R 2 7
A~

‘ gpio_event_output_enable(TRUE);

5.11.16 K% gpio_pin_remap_config
T AR T K% gpio_pin_remap_config

R 228. K ¥ gpio_pin_remap_config

W H iR
R34 gpio_pin_remap_config
R Y void gpio_pin_remap_config(uint32_t gpio_remap, confirm_state new_state);
ThRedtik Fic & 51 i IOMUX 36t
WMASHA gpio_remap: {4 ZEELE ¥ IOMUX 4h i I
MANZH2 new_state: HFEACEA) IOMUX DhAEIRES, wlikfEis Ml (TRUE) 2i4EH]
(FALSE)
i 24 T
IR A 7
So okt p
B H R 4 x
gpio_remap
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EFRERCE R IOMUX 4, BT ZSH0ERIRS, REHA 3%, HETESE TIHTEE
SPI1_MUX 01: spi1_cs/i2s1_ws(pa15), spi1_sck/i2s1_ck(pb3), spi1_miso(pb4),
spi1_mosi/i2s1_sd(pb5), i2s1_mck(pb0)

SPI1_MUX 10: spi1_cs/i2s1_ws(pa4), spil1_sck/i2s1_ck(pa5), spi1_miso(pab),
spi1_mosi/i2s1_sd(pa7), i2s1_mck(pb6)

SDIO2_MUX11: sdio2_ck(pa2), sdio2_cmd(pa3), sdio2_d0(pa4), sdio2_d1(pa5), sdio2_d2(pab),
sdio2_d3(pa7)

EXT_SPIM_EN_MUX: ffifig4i SPI Flash 2 1

~Hl

l gpio_pin_remap_config(SPI1_MUX_01, TRUE);

5.11.17 BRi#( gpio_exint_line_config

5.12

2023.10.26

NERHIA T R %L gpio_exint_line_config

* 229. EK# gpio_exint_line_config

mHE Eiiipo

R gpio_exint_line_config

BRI void gpio_exint_line_config(gpio_port_source_type gpio_port_source,
gpio_pins_source_type gpio_pin_source);

Tyhe ik BeE GPIO Ahf i 2k

BWINSHE gpio_port_source: FEFLE 1 GPIO it I

WSS 2 gpio_pin_source: {4 ZALE 1 GPIO 5| i

it 24 7

A IR o

SR kAT ¥

R FH R 2 &

gpio_port_source

WE GPIO i, % gpio_port_source &% B {H Ji [#]
gpio_pin_source

& GPIO 5|, % gpio_pin_source 17 BUH i

Nl

‘ gpio_exint_line_config(GPIO_PORT_SOURCE_GPIOA, GPIO_PINS_SOURCEQO);

12C #:0 (12C)

12C ZFfras4ii i2c_type, & T30 “at32f403_i2c.h i T
[ex
* @brief type define i2c register all
*/
typedef struct
{

}i2c_type;
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2023.10.26

TREWT 12C FAEA A

% 230. 12C FERIMTMNE

FIH iR
ctrl1 12C 4z 27 7 &% 1
ctrl2 12C 4= ZF 7 &% 2
oaddr1 12C ZSHLHLhE 27 4728 1
oaddr2 12C ML L 27 1725 2
dt 12C Hdfs 75 17 4%
sts1 12C IR AFAEA 1
sts2 12C IR AE A 2
clketrl 12C I s 1) 2 A7 2
tmrise 12C b FHie A 27 £ 45

£ 231.12C EEERH R A

R4

iR

i2c_reset

12C 7 E AL

i2c_software_reset

12C 7N E AL

i2c_init WHE 12C BkiEE
i2c_own_address1_set B AN 1
i2c_own_address2_set wE AL 2
i2c_own_address2_enable AN 2 R
i2c_smbus_enable Smbus # A fFRE
i2c_enable 12C A& M fE
i2c_fast_mode_duty_set B PO 2
i2c_clock_stretch_enable T 4 Fre A e
i2c_ack_enable ACK i B A &

i2c_master_receive_ack_set

BEE EALHOE R 4% 1)

i2c_pec_position_set

£ smbus #AIf HAE EHLEZWRA T, HTE PEC L E

i2c_general_call_enable IR B
i2c_arp_mode_enable SMBus ARP i ikfg g
i2c_smbus_mode_set SMBus & =0k
i2c_smbus_alert_set SMBus 2/ 7| I H P E
i2c_pec_transmit_enable PEC f&#uff g
i2c_pec_calculate_enable PEC il 5 {#ifg
i2c_pec_value_get SRI24 7 PEC 18
i2c_dma_end_transfer_set DMA 445 R $5 7
i2c_dma_enable DMA &5 g
i2c_interrupt_enable 12C Wi fdise
i2c_start_generate FEAECIR &
i2c_stop_generate PR IR
i2c_7bit_address_send RIE T S AL hE
i2c_data_send RIEH R

- - % 192 - T k205



[

AT32F403[E 4 FEBSP&Pack M FHIE S

i2c_data_receive R
i2c_flag_get FREUbT &
i2c_flag_clear ERARE
3 232. 12C M EERHUE R

g & i3
i2c_config 12C BB
i2c_lowlevel_init 12C KEVIEEL
i2c_wait_end 12C S Ed L4t 1
i2c_wait_flag 12C ZEfhrk

i2c_master_transmit

12C ENURZEFIE Cl=)

i2c_master_receive

12C ML Rz

i2c_slave_transmit

12C MHLAIE SR RO

i2c_slave_receive

12C MHLEZHCEE (R ifn=O

i2c_master_transmit_int

12C FHLREHAR (REEED

i2c_master_receive_int

12C EHLZUEEE (RO

i2c_slave_transmit_int

12C MHLAEHAR (FRlmE=D

i2c_slave_receive_int

12C MHLEZHCEE (RO

i2c_master_transmit_dma

12C EHRIZEEFE (DMA L)

i2c_master_receive_dma

12C EHLEUEEE (DMA i)

i2c_slave_transmit_dma

12C MALRIZEEHE (DMA =)

i2c_slave_receive_dma

12C MHLEUEE (DMA )

i2c_memory_write

12C B%i#5 3] EEPROM (i)

i2c_memory_write_int

12C E%#5 3] EEPROM (i)

i2c_memory_write_dma

12C E#i#2 %] EEPROM (DMA #5)

i2c_memory_read

12C )\ EEPROM #4#l (A=)

i2c_memory_read_int

12C )\ EEPROM #4#l (=

i2c_memory_read_dma

12C )\ EEPROM #4445 (DMA )

i2c_evt_irq_handler 12C 4 W ik £
i2c_err_irq_handler 12C i Hh 1 iR £
i2c_dma_tx_irq_handler 12C DMA & 3% H 7 6 %5
i2c_dma_rx_irq_handler 12C DMA 245 = 1K b5 %

5.12.1 E¥ i2c_reset

R T KB i2¢c_reset

* 233. EH# i2c_reset

A iR
ZERAEA i2c_reset
PR 3 A void i2¢_reset(i2c_type *i2c_x)
ThRedtik Wi CRM (BB A ED) AL 12C #hik, 1 12C AT f 27 17 48 B2 A0 I HA
HNSH i2c_x: Frik#ER 12C Hhk

S HOT LI E bz —: 12C1, 12C2, 12C3

25 7
IR [EME 7
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BiH Ei: o)
Se kR AF x
5 U8 FH pR 2 void crm_periph_reset(crm_periph_reset_type value, confirm_state new_state);
2Nl

‘ i2c_reset(12C1);

5.12.2 BKi¥ i2c_software_reset

TR T H i2c_software_reset

5.12.3

2023.10.26

F 234. KH i2c_software_reset

A ik

A€ i2c_software_reset

R E R Y void i2c_software_reset(i2c_type *i2¢c_x, confirm_state new_state);

Diret#id I 12C AMERI N R E AL, BAT 12C 4%, SEBRRCRF i2¢_reset(i2c_type
*i2c_x)—F¢

MANSEA i2c_x: FTEEFEHT 12C 4%
ZSHOTLLEICE Hoh 2 —: 12C1, 12C2, 12C3

WSS 2 new_state: R ALRES
S HA UL E 2 —: TRUE. FALSE

i 24 7

IR [FME 7

SR kAT ¥

B R 7

~Hl

i2c_software_reset(12C1, TRUE);
i2c_software_reset(12C1, FALSE);

B i2c_init
TRAAR TR i2c_init

+ 235. BH i2c_init

TiH ik
PR A4 i2c_init
PR B T void i2c_init(i2c_type *i2c_x, i2c_fsmode_duty_cycle_type duty, uint32_t speed);
Thegfig WH 12C B2, DL AREAR R S A b

MASHA

i2c_x: PR 12C S

ZSH LRI E Pz —: 12C1, 12C2, 12C3

MAZH 2 duty: POEEIT SCL B4 57
ZR TN duty 7R 5 2 1S HRVFIUE G

MWMASH3 speed: SR, AL Hz

i =4 7

R [EME 7

So okt 7

B R FH ok 4 7
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duty

PUERE R, (R EE>400kHz) T SCL MZk 5251
I2C_FSMODE_DUTY_2_1: Hs#izlF SCL B2k H=5 bl 2: 1
I2C_FSMODE_DUTY_16_9: i~ SCL &4k 5N 16: 9
il

| i2c_init(12C1, 12C_FSMODE_DUTY_2_1, 100000);

5.12.4 ¥ i2c_own_address1_set
R T PREi2c_own_address1_set

3+ 236. F# i2c_own_address1_set

A i3}

A€ i2c_own_address1_set

R E R Y void i2c_own_address1_set(i2c_type *i2c_x, i2c_address_mode_type mode,
uint16_t address);

ThRestiid W E AN 1

LN | mode: AHLHuEE 1 HuhEAR
Z T mode I [ 2 2 S8 U VFEUE Y

MANSH 2 address: ALHbHLE 1

it 24 7

IR [F{H 7

SR kAT ¥

R FH R 2 ¥

mode

ANLHHE 1 Bk

I2C_ADDRESS_MODE_7BIT: 7 ftshifs
|I2C_ADDRESS_MODE_10BIT: 10 fir izt

~Hl

‘ i2c_own_address1_set(12C1, 12C_ADDRESS_MODE_7BIT, 0xA0);

5.12.5 K ¥ i2c_own_address2_set
N RAIR T PREi2c_own_address2_set

R 237. ¥ i2c_own_address2_set
W H i3

ZERAEA i2c_own_address2_set
PR void i2c_own_address2_set(i2c_type *i2c_x, uint8_t address);

b
C | k2

BCEANMNE 2, RAMEANIMIE 2 fEfe/5, B4 AR, FEEERZ 2t
RSCHE 7 firdtuhik, ANSCRF 10 Azt

g
i
2t
[

LN i2c_x: ik 12C 4k
SR LU A Pz —: 12C1, 12C2, 12C3

WMASHL 2 address: AALHhiL 2

it 24 7

ST 7

S AF g
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BH

[P

W F R 2

x

Bl

‘ i2c_own_address2_set(12C1, 0xB0);

5.12.6 K% i2c_own_address2_enable

NEIA T K% i2c_own_address2_enable

% 238. ¥ i2c_own_address2_enable

A ik
A€ i2c_own_address2_enable
PR E R Y void i2c_own_address2_enable(i2¢c_type *i2c_x, confirm_state new_state);
ThRestiik AHLHE 2 fiRE, NAFEARNUbNE 2 fE6e T 2 AL 2 A HR TR

i2c_own_address2_set Ft 1 ]

LN 2|

i2c_x: Pk 12C A%
BT LU E A P2 —: 12C1, 12C2, 12C3

MINSH 2 new_state: Huhlt 2 fFEEIRZS
S HA UL E 2 —: TRUE. FALSE
i 24 7
IR [EME 7
Se kAT 7
R FH R 2 ¥
il

| i2c_own_address2_enable(12C1, TRUE);

5.12.7 K% i2c_smbus_enable
MR T K%L i2c_smbus_enable

% 239. E# i2c_smbus_enable

TH

(D)

PRE4

i2c_smbus_enable

£
B A

void i2c_smbus_enable(i2¢c_type *i2c_x, confirm_state new_state);

Bl (B

SMBus Ul RE, RN G BRIAZE 12C #i3

MASHA

i2c_x: Pk 12C Ak
ZSHA LUl g Pz —: 12C1, 12C2, 12C3

WMASH 2 new_state: SMBus U AEIRA
ZSHOTLEIR B Kbz —: TRUE. FALSE
i =4 7
R [EME 7
Stk kAT 7
B H R 4 7
~Hl

‘ i2c_smbus_enable(I12C1, TRUE);
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5.12.8 ¥ i2c_enable
TR T R i2c_enable

% 240. X ¥ i2c_enable

BiH #R
A EA i2c_enable
PR T void i2c_enable(i2c_type *i2c_x, confirm_state new_state);
Thaestik 12C Fh s fiti g

MWASHA

i2c_x: Jrig#E 12C b
ZZHAT LS E 2 —: 12C1, 12C2, 12C3

BINZH 2 new_state: 12C #MEAEARIRA
GBS LOER H 2 —: TRUE. FALSE
S v
i [l 8 ¥
Seth kAT ¥
e FH B 2 ¥
il

| i2c_enable(12C1, TRUE);

5.12.9 K% i2c_fast_mode_duty set

IR T pRAEL i2c_fast_mode_duty_set

R 241. E# i2c_fast_mode_duty_set

iH

E(i7p%)

xR

i2c_fast_mode_duty_set

Dl
f2

void i2c_fast_mode_duty_set(i2c_type *i2c_x, i2c_fsmode_duty_cycle_type duty);

& =R

WE BT SCLAKH T 5 m B S FEEUE, R D Re FIWI 461k iR #X void
i2c_init(i2c_type *i2c_x, i2c_fsmode_duty cycle_type duty, uint32_t speed) E ]2
¥ duty TheE—F

LN 2|

i2c_x: Pk 12C A%
ZSHAT LU E A P2 —: 12C1, 12C2, 12C3

WMANSH 2 duty: PRER T SCL B4k F2=1k
S EAT: duty B E 2% SH RV IUE 6
i 25 7
R A 7
Sk AT 7
B FH R 2 7
duty

P (JAZRHEEF2400kHZz) T SCL M4k a5tk

|2C_FSMODE_DUTY 2 1:

Pod ki~ SCL M4k a5ty 2: 1

I2C_FSMODE_DUTY_16_9: i SCL &4k 5=t N 16: 9

Bl

‘ i2c_fast_mode_duty_set(12C1, 12C_FSMODE_DUTY_2_1);
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51210 % i2c_clock_stretch_enable

N FRAIER T PREi2¢_clock_stretch_enable

F 242. E# i2c_clock_stretch_enable

BiH #R
A EA i2c_clock_stretch_enable
PR T void i2c_clock_stretch_enable(i2c_type *i2c_x, confirm_state new_state);
Thegdid A AU RE, ZR B T MHL, S ENTER, ERZBNHE ST, BU0T

JEREHSERE,  [RIDYIRAE FT LAEE S ML AT BE H T Ak B K1 3 B R AN S e sl
PIENEREAE, AN TR R MU B Th BRI AT $E2 L ESC R e e, 41
2L EHZHT 10 BT, A — R A SCREZ AL

MAZHA

i2c_x: JIriE#ER 12C Ahix
ZZHT ki g Hrh 2 —: 12C1, 12C2, 12C3

MASH 2 new_state: e A ARARES
Gz LLE B2 —: TRUE. FALSE
i 2% ¥
iR [l T
SepaR At T
i e £ T
Bl

‘ i2c_clock_stretch_enable(12C1, TRUE);

5.12.11 E¥ i2c_ack_enable
THEAER T E# i2c_ack_enable

+® 243. F# i2c_ack_enable

iH

E(i7p%)

iy

i2c_ack_enable

Dl
f2

void i2c_ack_enable(i2¢_type *i2c_x, confirm_state new_state);

& =R

BEFiIA

W HE ACK Il NACK WAL, 1% B BT T MM AL S — AN 731 ACK B
NACK, 2%F 12C i il L1 ACK i r] BLEE 12C Pl 83 & AT32 S Fiit

MANSHA

i2c_x: FITEFEN) 12C SM
ZEHAT LI H P2 —: 12C1, 12C2, 12C3

MANZH2

new_state: ACK MiRIRZS
ESHET LR oz —: TRUE. FALSE

it 28

IR [BI{E

SR KA

Wik F pa 2

x
x
x
x

2N

| i2c_ack_enable(12C1, TRUE);

51212 X ¥ i2c_master_receive_ack_set

IR T K H i2c_master_receive_ack_set

2023.10.26
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 244. K# i2c_master_receive_ack_set

BiH #R

A€ i2c_master_receive_ack_set

PR T void i2c_master_receive_ack_set(i2c_type *i2c_x, i2c_master_ack_type pos)

Thegfik TR B ], 7E BN, TR E e % void
i2c_ack_enable(i2c_type *i2c_x, confirm_state new_state) 4 Jfi B . %R HH
PR B ER Y TR BN R PS55I, RERS IR #9191 2 NACK

MANSHA i2c_x: FTELFEHT 12C 4hixk
ZSHOTLLIEIE Heh 2 —: 12C1, 12C2, 12C3

BINZH 2 pos: ACKEN “EXifi &
ZET: pos B E LS AVFIMETEE

a2 8 x

pAEIf ) 7

Sk ok AF x

Bl H B 4 7

pos

ACKEN %7 &

I2C_MASTER_ACK_CURRENT: ACKEN {7 %t BAE FH T 4Rt fL =1
I2C_MASTER_ACK_NEXT: ACKEN 7 R A FH T 58 = AME R0
il

‘ i2c_master_receive_ack_set(12C1, TRUE);

5.12.13 K ¥ i2c_pec_position_set
T RAIR T K%L i2¢c_pec_position_set
® 245. F# i2c_pec_position_set

A i3}
ERAE i2c_pec_position_set
R Y void i2¢c_pec_position_set(i2c_type *i2¢c_x, i2¢c_pec_position_type pos);
Digefliid £ SMBus 5 :(Jf BAE FAEWE AT, HTIE PEC WM E, ZREBUNIEH 3%
SN T IEENEWO R TR A58, BER% IET I 42U PEC 3151 & NACK
BINSH1 i2c_x: FTiL#Ef 12C Ahix
ZSHA LLERE Mz —: 12C1, 12C2, 12C3
BMINSHL 2 pos: PEC fiiH&
ZR TN pos &b HE 2 %SV BUE T
i 24 7
IR [EME 7
SR kAT 7
R FH e 4 7
pos
ACKEN 4307 &
[2C_PEC _POSITION_CURRENT: i 2 PEC
[2C_PEC_POSITION_NEXT: 4752 PEC
~Hl
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| i2c_pec_position_set(12C1, 12C_PEC_POSITION_CURRENT);

5.12.14 % i2c_general_call_enable

NFRAIAR T K% i2c_general_call_enable

% 246. EK# i2c_general_call_enable

A
PR EA i2c_general_call_enable
PR Y void i2¢c_general_call_enable(i2c_type *i2¢c_x, confirm_state new_state);
ThRedtiik IR RE, fHRE T S 2R il 0x00
LN | i2c_x: Prik#ER 12C 4k
ESHOT LR E Kz —: 12C1, 12C3
WSS 2 new_state: | iEHuLfERRIRES
ZSHOTLUER E H 2 —: TRUE. FALSE
it 24 7
IR A 7
Seth kAT 7
B R FH R 2 7
il

‘ i2c_general_call_enable(I12C1, TRUE);

5.12.15
T RAEIR T A% i2¢c_arp_mode_enable

Ei ¥ i2c_arp_mode_enable

R 247. E# i2c_arp_mode_enable

TiH Eii:py
ERAE i2c_arp_mode_enable
PR AR void i2c_arp_mode_enable(i2c_type *i2c_x, confirm_state new_state);
Difedtik SMBus ARP ML fifE, fifE T j5

iSRS SMBus EHL: W EHLAE 0001000x
s SMBus BE&: MR & BRI HEE 0001100x
2% ARP W & 2% SMBUS Y

MANSHA

i2c_x: FITEFEN 12C SME
ZSHAT LI H P2 —: 12C1, 12C2, 12C3

BMINSHL 2 new_state: ARP Hili-fli fEIRAs
S HOT LI E Kb 2 —: TRUE. FALSE
i 24 7
IR [EI AR 7
VR 7
e F e 7
N

‘ i2c_arp_mode_enable(12C1, TRUE);
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5.12.16

PR% i2c_smbus_mode_set

NERAIR T % i2c_smbus_mode_set

% 248. E# i2c_smbus_mode_set

BiH #R
A EA i2c_smbus_mode_set
PR T void i2c_smbus_mode_set(i2c_type *i2c_x, i2c_smbus_mode_set_type mode);
Thegdid SMBus ¥ # AL FE, 7Lk SMBus EHLEL#H SMBus ##%
LN | i2c_x: Frik#ER) 12C 4k
ST DR H oz —: 12C1, 12C2, 12C3
NS 2 mode: SMBus % #
Z A& mode & [ £ %S M VFIUEEH
a2 8 x
pAEIf ) 7
Sk ok AF 7
Bl H B 4 7
mode
SMBus % ##x{

I2C_SMBUS_MODE_DEVICE:  SMBus %%
12C_SMBUS_MODE_HOST: SMBus F#l

Bl

‘ i2c_smbus_mode_set(I12C1, 12C_SMBUS_MODE_HOST);

5.12.17 ©E¥ i2c_smbus_alert_set

2023.10.26

T RAIER T A% i2c_smbus_alert_set

® 249. F# i2c_smbus_alert_set

A i3}
ERAE i2c_smbus_alert_set
R Y void i2c_smbus_alert_set(i2c_type *i2c_x, i2c_smbus_alert_set_type level);
Digefliid SMBus $2HE S JAIF-FUCE, T LK SRR 51 A B R s i P SIS
MANSHA i2c_x: P FERT 12C fhik
ZSHOTLLEECE Horh 2 —: 12C1, 12C2, 12C3
MANZH2 level: SMBus $2# 5| Ji F-
ZEET: level B E L Z2SH S VFIUETEH
i 24 7
IR [EME 7
SR kAT 7
R FH e 4 7
level

SMBus #2 [ 5| JHH

I2C_SMBUS_ALERT_LOW: SMBus 82 3| i Hifif HF
I2C_SMBUS_ALERT _HIGH: SMBus #2251 v F
Bl
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| i2c_smbus_alert_set(I2C1, 12C_SMBUS_ALERT_LOW);

51218 MH# i2c_pec_transmit_enable

R T BRELi2c_pec_transmit_enable

3+ 250. E ¥ i2c_pec_transmit_enable

i H

ity

H4

i2c_pec_transmit_enable

R | =
e

void i2c_pec_transmit_enable(i2¢c_type *i2c_x, confirm_state new_state);

Thae i

PEC fhfiift, Kik/Hk PEC, MiHMMEREUG, PEC K& or Rk skl

MAZHA

i2c_x: JIriE#ER 12C Ahix
ZZHT Lkl g Hh 2 —: 12C1, 12C2, 12C3

WSS 2 new_state: PEC f&iuflifeiRzs
ZZHT kB e Hh 2 —: TRUE. FALSE
ot 28 x
pAEIf ) 7
So koAt x
W e 2 x
il
‘ i2c_pec_transmit_enable(12C1, TRUE);

5.12.19 X ¥ i2c_pec_calculate_enable

T RAHiR T A% i2c_pec_calculate_enable

* 251. E¥# i2c_pec_calculate_enable

TiH Eii:py
ERAE i2c_pec_calculate_enable
PR AR void i2c_pec_calculate_enable(i2c_type *i2c_x, confirm_state new_state);
Dhred fiifE PEC i1 5

LN 2|

i2c_x: Pk 12C A%
ZEHAT LU E A P2 —: 12C1, 12C2, 12C3

MANZH2

new_state: PEC il-HEifLIRA
ESHFT LR iz —: TRUE. FALSE

28

IR [BI{E

Stk okt

e F e 2

x
x
x
x

2N

‘ i2c_pec_calculate_enable(12C1, TRUE);

512.20 ¥ i2c_pec_value_get

TR T ¥ i2c_pec_value_get

2023.10.26
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% 252. ¥ i2c_pec_value_get

A iR
A€ i2c_pec_value_get
PR 2 A uint8_t i2c_pec_value_get(i2c_type *i2c_x);
Difeftig FRECHT PEC 8
MANSEA i2c_x: PR 12C 4k
ZSHOTLLIEIE Herh 2z —: 12C1, 12C2, 12C3
T uint8_t: 47 PEC fH
IR [EME 7
S okt 7
B R FH o 4 7
~pl

‘ Pec_value = i2c_pec_value_get(I12C1);

5.12.21

PR % i2c_dma_end_transfer_set

FRAIER T A% i2c_dma_end_transfer_set

#* 253. F¥# i2c_dma_end_transfer_set

A i3}
A€ i2c_dma_end_transfer_set
R E R Y void i2c_dma_end_transfer_set(i2c_type *i2c_x, confirm_state new_state);
Difedtiik DMA fEamai idaR, Rl femetrRfs — B8k
LN | i2c_x: ik 12C 4k
LS UL E bz —: 12C1, 12C2, 12C3
MINSH 2 new_state: 275 &E —EHIE
S DL Hih 2 —: TRUE. FALSE
i 24 7
IR [FIME ¥
SR kAT ¥
R FH R 2 &
A~

‘ i2c_dma_end_transfer_set(12C1, TRUE);

5.12.22

¥ i2c_dma_enable
MR T K% i2c_dma_enable

# 254. B¥ i2c_dma_enable

TiH ik
R i2c_dma_enable
R ER T void i2c_dma_enable(i2c_type *i2c_x, confirm_state new_state);
Bk (B DMA &4 i fig

WASHA

i2c_x: P 12C b

YSHT LR E P —: 12C1, 12C2, 12C3

MANZH 2

2023.10.26
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BH EiE:p4y
S HOT LLEHE b2 —: TRUE. FALSE
2% 7
iR el x
Sk kAT x
Wi F pa 4 x
Bl

| i2c_dma_enable(12C1, TRUE);

5.12.23 ¥ i2c_interrupt_enable
NERMIA T ¥ i2c_interrupt_enable

* 255. ¥ i2c_interrupt_enable

H #iR
efe i2c_interrupt_enable
BRI iR Y void i2c_interrupt_enable(i2c_type *i2c_x, uint16_t source, confirm_state
new_state)
Thread 12C i ffinE
MANSHA i2c_x: PRI 12C 4hik
ZSHOTLLEICE Hoh 2 —: 12C1, 12C2, 12C3
MMNSH 2 source: T
Z i ET: source T £ 1S H v IMETEIH
WMASH3 new_state: S ALIRAS
ZSHOT LB E Kbz —: TRUE. FALSE
a2 8 x
A IR 7
Sk ok AF x
B H R 2 7
source
Hh T
I2C_DATA INT:  #¥z ik
I2C_EV_INT: HA b iy
I2C_ERR_INT: LRl
2Nl

‘ i2c_interrupt_enable(12C1, I2C_DATA_INT, TRUE);

5.12.24 ¥ i2c_start_generate
T RAIA T PAHL i2¢_start_generate

R 256. K ¥ i2c_start_generate

A iR
PR EA i2c_start_generate
R Y void i2c_start_generate(i2c_type *i2c_x);
Difeflid PR (FEHEAD
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BH

[P

MWASHA

i2c_x: Jrig#E 12C Shix
ZZHAT LU E 2 —: 12C1, 12C2, 12C3

it 25 x
iR el x
Sk kAT 7
e F pa x
Bl

l i2c_start_generate(12C1);

5.12.25 ¥ i2c_stop_generate
NERAFR T R H i2c_stop_generate

* 257. B i2c_stop_generate

H #iR
R4 i2c_stop_generate
PR # 5 A void i2c_stop_generate(i2c_type *i2c_x);
Thread PR IR AT

LN 2|

i2c_x: Pk 12C A%
ZE B LR E A P2 —: 12C1, 12C2, 12C3

it 25 x

R EHME x

IS S x

e FH B8 2 x
N

‘ i2c_stop_generate(12C1);

5.12.26 ¥ i2c_7bit_address_send

R T K% i2c_Tbit_address_send

% 258. ¥ i2c_7bit_address_send

A iR
ZERAEA i2c_7bit_address_send
R Y void i2c_7bit_address_send(i2c_type *i2c_x, uint8_t address, i2¢c_direction_type
direction);
Difeftiik R T AL INLHEE (FHUERD
HINSH1 i2c_x: FTiL#Ef 12C Ahix
ZSHA LLERE Mz —: 12C1, 12C2, 12C3
LN ) address: MLl
WMNSH 3 direction: Z4f &% 75 )
SR &5 direction 2 55 £ 1% 25 AoV UEE
25 7
IR [EME 7
So okt 7

2023.10.26
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BH

[P

W F R 2

direction

KAt 7 I

I2C_DIRECTION_TRANSMIT:  FHL&i%
I2C_DIRECTION_RECEIVE: LB

Bl

\ i2c_7bit_address_send(I2C1, 0xBO, 12C_DIRECTION_TRANSMIT);

5.12.27 ¥ i2c_data_send
NRFA T R i2¢_data_send

% 259. ¥ i2c_data_send

A i3}
A€ i2c_data_send
R E R Y void i2¢c_data_send(i2¢_type *i2c_x, uint8_t data);
ThRedtiid RIEHAR
MANSEA i2c_x: FTEEFEHT 12C 4%
ZSHOTLLEICE Hoh 2 —: 12C1, 12C2, 12C3
MMNSH 2 data: &%
i 24 7
IR [FIME 7
SR kAT ¥
B R FH R 2 ¥
il

| i2c_data_send(12C1, 0x55);

5.12.28 ¥ i2c_data_receive
NERIIA T K i2c_data_receive

%+ 260. ¥ i2c_data_receive

W H i3
R i2c_data_receive
PR % A uint8_t i2c_data_receive(i2c_type *i2c_x);
ThRedtik R
INZHA i2c_x: FTiL#E 12C Ahix
ST LLERE 2z —: 12C1, 12C2, 12C3
a2 uint8_t: JEIHUE
12 [EE o
Stk kAT o
B H R 4 o
Bl

‘ data_value = i2c_data_receive(12C1);

2023.10.26
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5.12.29

2023.10.26

¥ i2c_flag_get

NERAE T R i2c_flag_get

3+ 261. E#i2c_flag_get

A iR
A EA i2c_flag_get
PR T flag_status i2c_flag_get(i2c_type *i2c_x, uint32_t flag);
Difeftig IR EALRES

MWASHA

i2c_x: Jrig#E 12C b
ZZHAT LS E 2 —: 12C1, 12C2, 12C3

MASH 2 flag: FZIRECRA bR £ 1L4F
ZS BRI flag

it 24 7

YL ED flag_status: A&7 PR
ZREMERCNH P2 —: SET. RESET

SR okt 7

B R o

flag

TR EARUIRES AR &, KT 252 5~

I2C_STARTF_FLAG:
|2C_ADDR7F_FLAG:
|2C_TDC_FLAG:
|2C_ADDRHF_FLAG:
I2C_STOPF_FLAG:
|2C_RDBF_FLAG:
|2C_TDBE_FLAG:
I2C_BUSERR_FLAG:
|2C_ARLOST FLAG:
|2C_ACKFAIL_FLAG:
|2C_OUF_FLAG:
|2C_PECERR_FLAG:
I2C_TMOUT_FLAG:
I2C_ALERTF_FLAG:
|2C_TRMODE_FLAG:
I2C_BUSYF_FLAG:
12C_DIRF_FLAG:
I2C_GCADDRF_FLAG:
|2C_DEVADDRF_FLAG:
|2C_HOSTADDRF_FLAG:
|2C_ADDR2_FLAG:

Bl

HECUR 25 P A8 TE R
0~7 frih ik D EC s &

KW A 0 56 BUbR &

FHL 9~8 ittt Sk UL EC &
15 1 25 AR P AR TE R
B B R b 2k Ar &
RIEGL PR TR &
SRR R
k& R br &

L R b 7

i H AR &

PEC #7245 &
SMBus B #r &

SMBus 2R &
e

MR hRE

FE51 77 A b &

IR bk B ohR &
SMBus # £ HusikE bz &
SMBus EHLHHERE R &
B Ik 2 A5 &

\iijmg_gauzc1ch_STARTF_FLAGx
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5.12.30

5.12.31

2023.10.26

¥ i2c_interrupt_flag_get

R T BREi2¢_interrupt_flag_get

* 262. FK# i2c_interrupt_flag_get

A ik
PRI 4 i2c_interrupt_flag_get
PR flag_status i2c_interrupt_flag_get(i2c_type *i2c_x, uint32_t flag);
ThRedtiid SRR EALRAS,  FEHIWr6s B Hh 4 g £
MANSEA i2c_x: PR 12C fhix%
ZSHOTLLIEIE Heh 2 —: 12C1, 12C2, 12C3
MANSH 2 flag: 5 ERHURASHIFR K1k #
LS HE R I flag
i 24 7
IR [FME flag_status: FrELHPRES
ZIREE Y2 —: SET. RESET
et kAT 7
B R FH R 4 7
flag

TR EARBCURES AR S, KT 5T

|2C_STARTF_FLAG:
I2C_ADDR7F_FLAG:
12C_TDC_FLAG:
|2C_ADDRHF_FLAG:
12C_STOPF_FLAG:
I2C_RDBF_FLAG:
|2C_TDBE_FLAG:
|2C_BUSERR_FLAG:
12C_ARLOST_FLAG:
12C_ACKFAIL_FLAG:
|2C_OUF_FLAG:
|2C_PECERR_FLAG:
12C_TMOUT_FLAG:
I2C_ALERTF_FLAG:
~Fl

AR 2R A SE bR

0~7 frbhikLHAChs &

HoH A i 56 bR 2

T 9~8 firdtuhl Sk ULRCHR &
{5 257 A SE bR RS

U Bl 22 i a i R S

RIE G A R
SR IRIRE

b ZE K br
VRSN RN

it HH bR S

PEC #ZHUH R AR &
SMBus i bR
SMBus bR &

‘ i2c_interrupt_flag_get(I12C1, 12C_STARTF_FLAG);

¥ i2c_flag_clear
R T R i2¢c_flag_clear

#* 263. K¥ i2c_flag_clear

W H i3
PR €2 i2c_flag_clear
AR Y void i2¢c_flag_clear(i2c_type *i2c_x, uint32_t flag);
ThRestik TEBRAREAL
MANSEA i2c_x: FTELFEHT 12C Fhix
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5.12.32

2023.10.26

W H i)
ST DUEE H 2 —: 12C1, 12C2, 12C3
MAZH 2 flag: FHEFRIIbREILEE
LSRR I, flag
R EME I
Jo oAt I
Wi e 2 I
flag

BT ZR RIS b S, a8 & st

|2C_BUSERR_FLAG:
I2C_ARLOST _FLAG:
I2C_ACKFAIL_FLAG:

I2C_OUF_FLAG:

I2C_PECERR_FLAG:

I2C_TMOUT_FLAG:
|2C_ALERTF_FLAG:

|2C_ADDR7F_FLAG:

I2C_STOPF_FLAG:

Bl

AR RS

ik PEPS AR
2B R bR &

i bR

PEC it iRAr &
SMBus Hi bR
SMBus 2 &

0~7 At hk- VLA 75
15 AR 25 A 58 bR

\ i2c_flag_clear(12C1, 12C_ACKFAIL_FLAG);

¥ i2c_config

AR T %L i2¢c_config

+ 264. RH i2c_config

TiH Eii:py
R4 i2¢c_config
Eap gt void i2c_config(i2c_handle_type* hi2c);
Difetid 12C ¥gathR g, HTHILGM 12C, REUNTIAA i2c_lowlevel _init()si%, =il

12C 4}i%. GPIO. DMA. Hirsy)thit

MANSHA

hi2c: 450 i2c_handle_type 2% ()25 11k
ZSHEATER W i2c_handle_type

25 7
R [EME 7
SRk 7
B R void i2c_lowlevel_init(i2c_handle_type* hi2c);

i2c_handle_type* hi2c

i2c_handle_type 7t i2c_application.h

typedef struct

{
i2¢c_type
uint8_t
__ 1O uint16_t

*i2cx;
*pbuff;
pcount;
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__ 10O uint32_t mode;

__ 10O uint32_t timeout;

__ 10O uint32_t status;
__10i2c_status_type error_code;
dma_channel_type *dma_tx_channel,
dma_channel_type *dma_rx_channel,;
dma_init_type dma_init_struct;

}i2c_handle_type;

i2cx

Frik 2 12C 4%, ST LRI Hrpz —: 12C1, 12C2, 12C3
pbuff

BN r B

pcount

RAE TS 1A~ £

mode

12C B, WEBIFPIRESHUEH, A LH RO

timeout

JE VR R S R (1)

status

FERPIRAS, WHEPIRESHUER, HPLEFERL

error_code

Mzt i2c_status_type KAV RS, B HUR ARG, AR EILRA R
12C_OK: A HiiR, B IEH

I2C_ERR_STEP_1: IR 1 AR
I2C_ERR_STEP_2: IR 2 R
I2C_ERR_STEP_3: IR 3 AR
I2C_ERR_STEP_4: IR 4 R
I2C_ERR_STEP_5: IR B AR
I2C_ERR_STEP_6: IR 6 E iR
I2C_ERR _STEP_7: IR T AR
I2C_ERR_STEP_8: IR 8 HiR

I2C_ERR_STEP_9: IR 9 HiiR

I2C_ERR_STEP_10: B 10 &%
I2C_ERR_STEP_11: B3 11 #i%
I2C_ERR_STEP_12: B 12 Hi%

I2C_ERR_START: START R IEH
I2C_ERR_ADDR10: 10 fizihbksk (bitd~8) KiktiR
I2C_ERR_ADDR: Hiuhk R IR EE R
I2C_ERR_STOP: STOP %Kikt iR

I2C_ERR_ACKFAIL: B 1R

I2C_ERR _TIMEOUT: I 57
I2C_ERR_INTERRUPT: HHiizFH kL, FFdEN THE T W
dma_tx_channel

I2C #i% DMA j#iE

dma_rx_channel
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12C £t DMA i

dma_init_struct

DMA H1as 4k 25 ki

B

hi2c.i2ex = 12C1;

i2c_handle_type hi2c;

i2c_config(&hi2c);

5.12.33

¥ i2c_lowlevel _init

FRFIA T PAELi2¢_lowlevel_init

% 265. E# i2c_lowlevel_init

A iR
EiRA €A i2c_lowlevel_init
BRI void i2¢_lowlevel_init(i2c_handle_type* hi2c);
ThRestiid 12C JEZ 1M1k n R %, 72 %k i2c_config MERIE A, T szIlwIdhtk 12C 4F
#. GPIO. DMA. FWisswIaatl, ZEMFERE AL 12C HIaEid 2
WMANSH hi2c: 15[ i2c_handle_type 257 (1) 45 #y 14
S BVEARR W i2c_handle_type
it 24 o
IR [FH o
SR okt 7
B R FH R 2 ¥
Bl
void i2c_lowlevel_init(i2c_handle_type* hi2c)
{
if(hi2c->i2cx == 12C1)
{
SEEL 12C1 IR
}
else if(hi2c->i2cx == 12C2)
{
2L 12C2 ARk
}
}

5.12.34 E¥ i2c_wait_end
R T K% i2c_wait_end
3+ 266. XK i2c_wait_end

BH [P

X

i2c_wait_end

==

i2c_status_type i2c_wait_end(i2c_handle_type* hi2c, uint32_t timeout);

s
i
EF | W
B | K

AEFHIER,  FT LLRT LA I bR HOR S5 15 A4 i 4 R

SERAEINGSR, ZREUH T DMA DU H I il RO I A A o o 22

211K
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BiH Ei: o)
WMASHA hi2c: 151 i2c_handle_type 5% ()45 11k
ZSHVEATER W i2c_handle_type
MAZH 2 timeout: %5 4% I I [
2% I
IR [EE i2c_status_type: HiRfUIY
S F 5.12.32 A5 2 S HU R IUE TE
So oAt I
Wi e 2 I
2Nl
if (i2c_master_transmit_dma(&hi2c, 0xBO, tx_buf, 8, OXFFFFFFFF) != 12C_OK)
{
error_handler(i2c_status);
}
I SERREREAE R
if(i2c_wait_end(&hi2c, OXFFFFFFFF) != [12C_OK)
{
error_handler(i2c_status);
}

5.12.35 K% i2c_wait_flag

NRIIA T L i2c_wait_flag

F 267. R¥ i2c_wait_flag

T Eii:py
R i2c_wait_flag
PR 2 A i2c_status_type i2c_wait_flag(i2c_handle_type* hi2c, uint32_t flag, uint32_t
event_check, uint32_t timeout)
DhRek Erhr S B R EN

HAE %45 BUSYF bRE IR E R AL, HRIREHRERRE B

MANSHA

hi2c: 450 i2c_handle_type 2% (451 1k
S EN: 0 BHE LS E A EUETE F

WMNSH 2 hi2c: 15[ i2c_handle_type 2570 (1) &5 #y 14
ZBEVETE W i2c_handle_type

WMNSH 3 event_check: ERjbr M RN F A4S R AE
Z[AFE 7. event_check & [# 5 £ %S4 o iF IUE VG

MINZH 4 timeout: A543 N I (1]

25 7

AL i2c_status_type: 45iR0IG
Z R ET 5.12.32 B E 2 2 H A IUETEE

ViR I 7

B R FH ok 4 7

flag

TEER AR E
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5.12.36

2023.10.26

I2C_STARTF_FLAG:

|2C_ADDR7F_FLAG:

12C_TDC_FLAG:

|2C_ADDRHF_FLAG:

12C_STOPF_FLAG:
|2C_RDBF_FLAG:
|2C_TDBE_FLAG:

I2C_BUSERR_FLAG:
12C_ARLOST_FLAG:
12C_ACKFAIL_FLAG:

I2C_OUF_FLAG:

|2C_PECERR_FLAG:

12C_TMOUT_FLAG:
I2C_ALERTF_FLAG:

I2C_TRMODE_FLAG:

12C_BUSYF_FLAG:
I2C_DIRF_FLAG:

I2C_GCADDRF_FLAG:
I2C_DEVADDRF_FLAG:
12C_HOSTADDRF_FLAG:

I2C_ADDR2_FLAG:
event_check

IR ZAF = AR 5E b &
0~7 A hk UL AR &

HAE AL e ibn

T 9~8 Ardthhl Sk ULHC bR &
15 1 2 A 72 AR 5 b
FRSCEIA 22 1 28 b 7
RIEG s bR &

MR R bR
ik & R br &
INESPRICIRS

i AR

PEC #U5d 7 hn &
SMBus i fr &

SMBus 2R &

FE AR

KA R &

FE4 7 1) b 7

IR M bk SRR &
SMBus # £ Huhik- Uk &
SMBus EHHbhERE Y hR &
B R AE 2 bR

SEf bR MR AT Z A R 1 Rk A

|2C_EVENT_CHECK_NONE:
I2C_EVENT_CHECK_ACKFAIL:
|2C_EVENT_CHECK_STOP:

N

Ak B A
¥ 75 ACKFAIL S
K7 STOP =1t

‘ i2c_wait_flag(&hi2c, 12C_BUSYF_FLAG, 12C_EVENT_CHECK_NONE, OxFFFFFFFF);

¥ i2c_master_transmit

NERIIA T R i2c_master_transmit

# 268. HB¥ i2c_master_transmit

T H R

R i2c_master_transmit

R Y i2c_status_type i2c_master_transmit(i2c_handle_type* hi2c, uint16_t address,
uint8_t* pdata, uint16_t size, uint32_t timeout);

Difeftiik FEHUREESR CRlTr=0, ZRECEHET N, PTG, 12C AR 7ER

MWASHA hi2c: 15[ i2c_handle_type 2570 (1) &5 #y 14
ZBEVETIE W i2c_handle_type

NS 2 address: MLl

MANZH 3 pdata: 1§ ACEHHE OB 4 bt

MANSH 4 size: HE K IEANH

MANZH 5 timeout: ZF 43I I [A]

Hth =% W

- - % 2137 - T T k205
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5.12.37

5.12.38

2023.10.26

HiA iR
Y IEIE e i2c_status_type: fiRfUHY
ZR TN 5.12.32 BB 2 ZSHAVFBUETEH
SRSkt 7
e F R 7
il

‘ i2c_master_transmit(&hi2c, 0xBO, tx_buf, 8, OXFFFFFFFF);

¥ i2c_master_receive

TR T K% i2c_master_receive

 269. ¥ i2c_master_receive

H #iR
A€ i2c_master_receive
PR T i2c_status_type i2c_master_receive(i2c_handle_type* hi2c, uint16_t address,
uint8_t* pdata, uint16_t size, uint32_t timeout);
Thread FHEEEE B0, BRI, BATERUS, 12C WAL TE R

LN 2|

hi2c: #514 i2c_handle_type 257 [ 45 ¥4 {k&
ZSEEAER W i2c_handle_type

WMANSH 2 address: MALHLHE
MANSH 3 pdata: FEWSCHHE B A ik
MINSH 4 size: N
MANZ¥5 timeout: <543 I A (]
it 25 7
YL EN i2c_status_type: fEiRfLHY
ZR &N 5.12.32 B E 2 ZSHAFBUETEH
SR okt 7
e A L o 4 7
il

‘ i2c_master_receive(&hi2c, 0xBO, rx_buf, 8, OxXFFFFFFFF);

¥ i2c_slave transmit

THRAER T KH i2¢c_slave_transmit

R 270. ®H i2c_slave_transmit

A iR
R34 i2c_slave_transmit
PR 2 A i2c_status_type i2c_slave_transmit(i2c_handle_type* hi2c, uint8_t* pdata,
uint16_t size, uint32_t timeout);
Difeftiik MR IEEE G20, ZREUEHE TN, PITTERUS, 12C HAE%H T8 R

MASHA

hi2c: 15[ i2c_handle_type 2570 (1) 45 ¥y 44
ZSHFENHEIR W i2c_handle_type

WS 2 pdata: & EHHEFIEH L
WASH 3 size: H#E KIE N

FE 2141 k7 2.0.5
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HiA iR

LN timeout: ZF 43 I i) (A

i 25 7

IR [EE i2c_status_type: HiRfUIY

ZRE T 5.12.32 B E 2 2 M AT IEEE

SRSk 7

e F R 7

il

l i2c_slave_transmit(&hi2c, tx_buf, 8, OXFFFFFFFF);

5.12.39

¥ i2c_slave _receive

NERIIA T %L i2c_slave_receive

% 271. E#¥ i2c_slave_receive

H #iR
A€ i2c_slave_receive
PR AR i2c_status_type i2c_slave_receive(i2c_handle_type* hi2c, uint8_t* pdata, uint16_t
size, uint32_t timeout);
Dhread ML (BT =0, ZREURIE T, BATERUS, 12C AL % 58 AL

LN 2|

hi2c: #4514 i2c_handle_type 27 [ 45 ¥4 {k&
ZSHEAMHER W i2c_handle_type

NS 2 pdata: FZUCHHE 195 Hhtik
MINSHL3 size: HHRIZEIA L
MANZH 4 timeout: <543 HE I A (]
it 25 7
YL EN i2c_status_type: fEiRfLHY
ZR TN 5.12.32 B E 2 ZSHAFBUETEHE
SRkt 7
e o 4 7
A~

‘ i2c_slave_receive(&hi2c, rx_buf, 8, OXFFFFFFFF);

5.12.40

BR¥ i2c_master_transmit_int

TR T BAEi2c_master_transmit_int

R 272. EK# i2c_master_transmit_int

BH

[P

i2c_master_transmit_int

|
X

==
&
5
e

i2c_status_type i2c_master_transmit_int(i2c_handle_type* hi2c, uint16_t address,

uint8_t* pdata, uint16_t size, uint32_t timeout);

&g
g
2
5

THLRIEEIE Chiir ) ZRBUR IR E T, iZR BT =G 12C BIE R
ZEH, AT LA R # i2c_wait_end ()4 B TR R

WASHA

hi2c: 1R i2c_handle_type 257 () 4k 14k
SR W i2¢_handle_type

2023.10.26
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HiA iR
NS 2 address: MALHhE
MANZH 3 pdata: 5 K& IEHE 10 E L b
LN size: HHE RIEANEL
MANSH 5 timeout: %5 RS B 7]
i 25 7
IR [EE i2c_status_type: HiRfUIY
S F 5.12.32 b 2 1% S8 VFIUE 5
ST 7
U FH R 2 7
i

| i2c_master_transmit_int(&hi2c,

0xBO, tx_buf, 8, OXFFFFFFFF);

5.12.41

PR % i2c_master_receive_int

NRFEAR T R i2c_master_receive_int

% 273. H# i2c_master_receive_int

(P

i2c_master_receive_int

i2c_status_type i2c_master_receive_int(i2c_handle_type* hi2c, uint16_t address,

uint8_t* pdata, uint16_t size, uint32_t timeout);

&g
e
2
=

EHIBEIE (PO, ZRBCEIEIE T, ZREPAT RS 12C EilE
KGR, T LLE T % i2c_wait_end ()54 T 5E A

MASHA

hi2c: 151 i2c_handle_type 257 (1) 45 #y 14
ZSHVENREIA I i2c_handle_type

HMANSH 2 address: MLHbLE
MINSH3 pdata: FEUSCEE I H A
N size: HRIZEIA L
MANZ¥5 timeout: EfF I I [A]
i 24 7
IR [F{E i2c_status_type: HiRfUIY
ZR & 5.12.32 BT 2 %S B AVFEUETEH
SR kAT 7
R FH e 4 7
N

‘ i2c_master_receive_int(&hi2c, 0xBO, rx_buf, 8, OXFFFFFFFF);

5.12.42
NERAIR T K% i2c_slave_transmit_int

K% i2c_slave_transmit_int

+ 274. B i2c_slave_transmit_int
mH g

£ i2c_slave_transmit_int

= | R
&
b
fe

i2c_status_type i2c_slave_transmit_int(i2c_handle_type* hi2c, uint8_t* pdata,

2023.10.26
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HiA iR

uint16_t size, uint32_t timeout);

ThReftR MALRIEEE CRWr=0, ZREURIEFRZE T, ZREHUT RS 12C BIIE
HgER, wLLE A 5 i2c_wait_end () FFE THSE K

WANSH hi2c: #4514 i2c_handle_type 257 [ 45 ¥4 {4
ESHFEANHE IR W i2c_handle_type

WMASH 2 pdata: 15 Ak 1 B H b

MANZH 3 size: HHE RIEANEL

LN timeout: %5 £ ET B 7]

i 25 7

Y IEIE e i2c_status_type: fiRfUHY
Z T 5.12.32 B E 2 2SR AFBUETEH

SR okt 7

B FH o 4 7

i

\ i2c_slave_transmit_int(&hi2c, tx_buf, 8, OXFFFFFFFF);

5.12.43

¥ i2c_slave receive_int

NEMIA T K i2c_slave_receive_int

& 275. ¥ i2c_slave receive int

iH

E(i7p%)

i2c_slave_receive_int

| g
Iy

==
&
S
e

i2c_status_type i2c_slave_receive_int(i2c_handle_type* hi2c, uint8_t* pdata,
uint16_t size, uint32_t timeout);

&g
e
2
=

MHLENCEEE (20, ZmECEARZET 3, BT e RS 12C I iE

KGR, T LLE T B % i2c_wait_end ()54 T 5E A

MASHA

hi2c: 151 i2c_handle_type 257 () 45 #y 14
ZSEAENREIA WL i2c_handle_type

NS 2 pdata: FEUSCEE ) H A
MNSH3 size: HARIZEIA L
MAZH 4 timeout: ZE£3 AN I [A]
i 24 7
IR [AME i2c_status_type: R0
ZR TN 5.12.32 BT 2 %S B AVFEUETEH
SR kAT 7
R FH e 4 7
N

‘ i2c_slave_receive_int(&hi2c, rx_buf, 8, OXFFFFFFFF);

5.12.44 HK¥ i2c_master_transmit_dma

TEIA T B # i2c_master_transmit_dma

2023.10.26
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5.12.45

2023.10.26

% 276. ¥ i2c_master_transmit_dma

] #R
A€ i2c_master_transmit_dma
PR T i2c_status_type i2c_master_transmit_dma(i2c_handle_type* hi2c, uint16_t
address, uint8_t* pdata, uint16_t size, uint32_t timeout);
Thegfig TN EESE (DMA J5750), ZRBUe AR ZE 7, BT e 12C @it

FgER, W LB A 5 i2c_wait_end ()R THSE K

hi2c: 151 i2c_handle_type 57145 ¥ A
ZSHFEANHE IR W i2c_handle_type

NS 2 address: MAHLHLAE
MANSH 3 pdata: 1§ Ak HHE 1 B4 b
N size: il RKIENHL
MANZ¥5 timeout: <545 Y (A
25 7
IR Bl i2c_status_type: ALY
ZpE 5.12.32 A 2 % SR vFIUE VE
Se skt 7
e FH R 7
il

‘ i2c_master_transmit_dma(&hi2c, 0xBO, tx_buf, 8, OXFFFFFFFF);

BR¥Y i2c_master_receive_dma

T RAIER T A% i2c_master_receive_dma

& 277. EB# i2c_master_receive_dma

D)

R i2c_master_receive_dma

R B T i2c_status_type i2c_master_receive_dma(i2c_handle_type* hi2c, uint16_t
address, uint8_t* pdata, uint16_t size, uint32_t timeout);

Dhred TN (DMA 750, ZRBUR AR, BT e E 12C @it

REEH, ATLAEIE I R 8 i2c_wait_end ()2 £ TR 5E L

MANSH

hi2c: 450 i2c_handle_type 2% ()25 11k
ZSHEATER W i2c_handle_type

HNSH 2 address: MALHbIE
MINSH 3 pdata: FzUCHHE 19 F 2 Hhtik
NS4 size: HREIRA L
MAZH 5 timeout: <543 I (A
25 7
AL i2c_status_type: 45iR0IG
S E 5.12.32 & 5 2 % SR vFIUE Y6
SRk 7
M F R 7
N

‘ i2c_master_receive_dma(&hi2c, 0xBO, rx_buf, 8, OXFFFFFFFF);

FE 218 | k7 2.0.5
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5.12.46 ¥ i2c_slave transmit_dma
T RAIER T PREi2¢_slave_transmit_dma

x® 278. E# i2c_slave_transmit_dma

TiH

i2c_slave_transmit_dma

==
&
5
e

i2c_status_type i2c_slave_transmit_dma(i2c_handle_type* hi2c, uint8_t* pdata,

uint16_t size, uint32_t timeout);

=
o>
[aNay
BE
[

MALRIEEHE (DMA 730, ZREURARHE A, ZREPUT RS 12C @it
HgER, wLLE I 5 i2c_wait_end () FE THSE K

MWASHA

hi2c: F81 i2c_handle_type Z57Y ¢ 45 ¥ 14
ZSEEANEIR W i2c_handle_type

MANSH 2 pdata: 15 AR 1B 4
NS 3 size: Hfl K& ML
MANZH 4 timeout: <54 Y (A
28 7
IR Bl i2c_status_type: fiRfLHY
Z 1 5.12.32 B E 2 2SR AFBUETEH
Se RSk 7
e FH R 2 7
il

‘ i2c_slave_transmit_dma(&hi2c,

tx_buf, 8, 0OXFFFFFFFF);

5.12.47 X ¥ i2c_slave receive_dma

NRMIR T BR%i2¢_slave_receive_dma

F 279. ¥ i2c_slave_receive_dma

TiH

ERAE i2c_slave_receive_dma

R B T i2c_status_type i2c_slave_receive_dma(i2c_handle_type* hi2c, uint8_t* pdata,
uint16_t size, uint32_t timeout);

Dhretd ML (DMA 7720, ZR B0 AR ZE T, BT e E 12C @it
REEH, ALl I R 4 i2c_wait_end ()5 4538 THE L

WMASHA hi2c: 1R i2c_handle_type 257 () 4k ik
ZSHEANTER W i2c_handle_type

MANZH 2 pdata: FWSCHE B ik

WIANSH3 size: HERIAH

MAZH 4 timeout: ZE{3 AN I [A]

25 7

IR [EE i2c_status_type: fHiRfURY
S E 5.12.32 A E 2 Z S A VFIUETE

So oAt 5

Wi F R 2 I

Nl

2023.10.26
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l i2c_slave_receive_dma(&hi2c, rx_buf, 8, OXFFFFFFFF);

5.12.48

BR# i2c_memory_write

NERAE T %L i2c_memory_write

* 280. F# i2c_memory_write

A ik
PR EA i2c_memory_write
PR i2c_status_type i2c_memory_write(i2c_handle_type* hi2c,
i2c_mem_address_width_type mem_address_width, uint16_t address, uint16_t
mem_address, uint8_t* pdata, uint16_t size, uint32_t timeout);
ThRestiid

1] EEPROM 54 (it =0, R BE L ZET 30, #AT5EmUR, 12C thikhss
&

MAZHA

hi2c: F81 i2c_handle_type 2574 (¢ 45 ¥ {4
ZSEEANEIR W i2c_handle_type

WSS 2 mem_address_width: EEPROM 7% i il % &
Z 1. mem_address_width 5 3 B £ 1% S ¥ AR Y BUE T
MWMANZH 3 address: EEPROM #lihit
WMASH 4 mem_address: EEPROM 4 77 fifs i
MANSH 5 pdata: FfKIEHHE M HH Mkl
MANSH6 size: HE K IEANH
MANSHT timeout: %5 F5 RS B 7]
i 24 7
IR [F{E i2c_status_type: HiRfUIG
Z R E Y 5.12.32 BT 2 %S B AVFIUETE
Je skt 7
e A I o 4 7

mem_address_width

EEPROM 77 it it %
I2C_MEM_ADDR_WIDIH_8:
I2C_MEM_ADDR_WIDIH_16:

2N

8 for Mk i
16 {58 22

‘ i2c_memory_write(&hi2c, 0xA0, 0x05, tx_buf, 8, OXFFFFFFFF);

5.12.49

K% i2c_memory_write_int

NEHIR T K% i2c_memory_write_int

# 281. R¥ i2c_memory_write_int

TiH ik
R i2c_memory_write_int
R ER T i2c_status_type i2c_memory_write_int(i2c_handle_type* hi2c,
i2c_mem_address_width_type mem_address_width, uint16_t address, uint16_t
mem_address, uint8_t* pdata, uint16_t size, uint32_t timeout);
Thegdwiik 1] EEPROM 5 ¥4z (rhlbr i), B IERZE 3, AT s 12C

2023.10.26
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5.12.50

2023.10.26

HiA i)
TR ARLE R, BT LLE S 1 F o 31 i2c_wait_end ()55 A7l H5E R
BNZH hi2c: 151 i2c_handle_type 5745 ¥ A
EZSHFEANHE IR W i2c_handle_type
MNSH 2 mem_address_width: EEPROM £ ¥ bt 5 i
Z W& mem_address_width 75} 5 £21% 2 5 {0 Y ELE TG
MAZSH3 address: EEPROM Hlihit
MANSH 4 mem_address: EEPROM ${#E #7fi# Hu ik
MANZH5 pdata: A& EHHE 4 HH Mkl
MANSH6 size: HHE RIEANEL
BMNZHT timeout: 54 I I (]
it 24 7
YL EN i2c_status_type: fiRfLHY
Z 1 5.12.32 B E 2 2SR AFBUETEH
SR okt 7
B FH o 4 7

mem_address_width

EEPROM 7 it sthihik % &
I2C_MEM_ADDR_WIDIH_8:
I2C_MEM_ADDR_WIDIH_16:

N

8 for bk i B
16 Dzl 58 22

‘ i2c_memory_write_int(&hi2c, 0xA0, 0x05, tx_buf, 8, OXFFFFFFFF);

BR% i2c_memory_write_dma

NRMIA T BR%i2c_memory_write_dma

% 282. ¥ i2c_memory_write_dma

T H Ei::p%
ERAE i2c_memory_write_dma
R Y i2c_status_type i2c_memory_write_dma(i2c_handle_type* hi2c,
i2c_mem_address_width_type mem_address_width, uint16_t address, uint16_t
mem_address, uint8_t* pdata, uint16_t size, uint32_t timeout);
Thaestik [[] EEPROM 5445 (DMA J5 30, iZeRHut A EE T, Z R BT 58 mUa 12C

EIEARLE R, A LUEE 5% i2c_wait_end ()25 5@ 5 %

MASHA

hi2c: 15[ i2c_handle_type 2570 (1) &5 #y 14
ZBEVETE W i2c_handle_type

WMANSH 2 mem_address_width: EEPROM f£fi# M1 5 &
Z i #Ti: mem_address_width 5[ 5 £ %2 % 7o 4 BUE T
MAZH3 address: EEPROM Huhit
WANSE 4 mem_address: EEPROM #5774 s ik
MANSH 5 pdata: 1§ Ak 1 B4 b
MANSH 6 size: il RKIE L
WMASHT timeout: 55435 8 i i 7]
25 7
IR [EE i2c_status_type: fEiRfLHY

FE 221
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5.12.51

BH

[P

W

S E T 5.12.32 B L %S H AV EUE T

Sk kAT

Wi F pa 2

of | o

mem_address_width

EEPROM 77 it ikt 58 &
I2C_MEM_ADDR_WIDIH_8:
I2C_MEM_ADDR_WIDIH_16:

Bl

8 {3 i
16 il 58 i

‘ i2c_memory_write_dma(&hi2c, 0xA0, 0x05, tx_buf, 8, OXFFFFFFFF);

¥ i2c_memory_read

R T BREi2c_memory_read

#* 283. E# i2c_memory_read

H #iR
A€ i2c_memory_read
PR T i2c_status_type i2c_memory_read(i2c_handle_type* hi2c,
i2c_mem_address_width_type mem_address_width, uint16_t address, uint16_t
mem_address, uint8_t* pdata, uint16_t size, uint32_t timeout);
Thread

M EEPROM #:dl; (Aeif)7J530), ZREURHIET A, $AT5EMUE, 12C tifefise

&

LN 2|

hi2c: 450 i2c_handle_type 2% (25 11k
ZSHEATER W i2c_handle_type

WMASHL 2 mem_address_width: EEPROM 7&fi# it % FF
Z A& mem_address_width 25 [ 58 £ 1% 28 0 BB 6
MAZSH3 address: EEPROM Hlihit
WANSE 4 mem_address: EEPROM ¥ 774i& ik
MNSH5 pdata: SzHCHE 19 %4 Hhtik
MANSH6 size: LML
WMANZHT timeout: “EfF I I [A]
25 7
AL i2c_status_type: 45iR0IG
S E 5.12.32 & 5 2 % SR vFIUE Y6
VR 7
R FH eR 4 7

mem_address_width

EEPROM 12 i 58 F&
|2C_MEM_ADDR_WIDIH_8:
I2C_MEM_ADDR_WIDIH_16:

Bl

8 fir Mkl s B
16 fr il i

‘ i2c_memory_read(&hi2c, 0xA0, 0x05, rx_buf, 8, OXFFFFFFFF);
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5.12.52

BR%L i2c_memory_read_int

NERAIR T K% i2c_memory_read_int

% 284. ¥ i2c_memory_read_int

BiH #R
A EA i2c_memory_read_int
PR T i2c_status_type i2c_memory_read_int(i2c_handle_type* hi2c,
i2c_mem_address_width_type mem_address_width, uint16_t address, uint16_t
mem_address, uint8_t* pdata, uint16_t size, uint32_t timeout);
Thegfig M EEPROM B (hiiir =0, U AR 30, 2R BT UG 12C

AW AL, AT LUE I A R £ i2c_wait_end ()2 A7 H T AL

MAZHA

hi2c: F81 i2c_handle_type 2574 ¢ 45 ¥ {4
ZSEEANEIR W i2c_handle_type

WSS 2 mem_address_width: EEPROM 7% i it % &
Z 41 : mem_address_width 5 3 5 £ 1% S ¥ ARV BUE TE
MWMANZH3 address: EEPROM #li it
WMASH 4 mem_address: EEPROM 4 77 fifs s i
MANSH5 pdata: iSzHUEHE ) 2 4 b
MANSH 6 size: LML
MANSHT timeout: %5 #5 RS B 7]
i 25 7
IR [AMEH i2c_status_type: HiRfUIG
Z R E Y 5.12.32 BT 2 %S B AVFIUETE
Je skt 7
e FH R 2 7

mem_address_width

EEPROM 17 fif i % i
|2C_MEM_ADDR_WIDIH_8:
I2C_MEM_ADDR_WIDIH_16:

Bl

8 for Mkl s B
16 fr il e

‘ i2c_memory_read_int(&hi2c, OxA0, 0x05, rx_buf, 8, OXFFFFFFFF);

5.12.53

K% i2c_memory_read_dma

R T K% i2c_memory_read_dma

# 285. ¥ i2c_memory_read_dma

2023.10.26

TiH ik
R i2c_memory_read_dma
R ER T i2c_status_type i2c_memory_read_dma(i2c_handle_type* hi2c,
i2c_mem_address_width_type mem_address_width, uint16_t address, uint16_t
mem_address, uint8_t* pdata, uint16_t size, uint32_t timeout);
e ik M EEPROM #3#l; (DMA 7530, iz #UE AR ZETT 30, T 5E s 12C

B AL, AT LB I 1 H R4 i2c_wait_end ()55 I L5 AL

WASHA

hi2c: 1R i2c_handle_type 257 () 4k 14k

% 223 |
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HiA iR

ZSHVEANTER W i2c_handle_type

MNSH 2 mem_address_width: EEPROM fZf# it 5 i
Z# %5 mem_address_width 75 [ 5 £ %S H i BUE u B

MAZSH3 address: EEPROM Hlihit

MAZH 4 mem_address: EEPROM ${#E #7fi# Huhik

MANZH S5 pdata: {52HUEHE A2 ZH skt

MASH 6 size: HHHELH 4L

WMANSHT timeout: %5 RS B 7]

it 25 7

Y EIEEN i2c_status_type: fiRfUHY
Z R 5.12.32 B E 2 2SR AFBUETEH

SR okt 7

B FH o 4 7

mem_address_width
EEPROM 77 fi# k- 5 [
I2C_MEM_ADDR_WIDIH_8:
I2C_MEM_ADDR_WIDIH_16:

N

8 for Mk i B
16 Dzl 58 22

‘ i2c_memory_read_dma(&hi2c, 0xA0, 0x05, rx_buf, 8, OXFFFFFFFF);

5.12.54 % i2c_evt_irq_handler
TERAER T KH i2¢_evt_irg_handler

#* 286. E# i2c_evt_irq_handler

A i3}
PRI 4 i2c_evt_irg_handler
PR 3 void i2¢c_evt_irg_handler(i2c_handle_type* hi2c);
Digefliid AR AL, T AR 12C FHAE

MASHA

hi2c: 151 i2c_handle_type 257 (1) 45 #y 14
ZSEENREIA I i2c_handle_type

fnth 25 x

iR [EME x

SR KA x

ek e £ x
Bl

{

i2c_evt_irq_handler(&hi2c);

void 12C1_EVT_IRQHandler(void)

5.12.55 ¥ i2c_err_irq_handler

TEAER T K% i2c_err_irg_handler

2023.10.26
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% 287. ¥ i2c_err_irq_handler

A i)
A€ i2c_err_irq_handler
PR T void i2¢c_err_irq_handler(i2c_handle_type* hi2c);
Difeftig B Wk g, T AREE 12C #iR T
HINSH hi2c: 151 i2c_handle_type 57U K45 ¥ A
EZSHFEANHE IR W i2c_handle_type
it 25 7
IR [F{H 7
S okt 7
B R FH o 4 7
~pl
void 12C1_ERR_IRQHandler(void)
{
i2c_err_irg_handler(&hi2c);
}

5.12.56

¥ i2c_dma_tx_irq_handler

R T K% i2c_dma_tx_irq_handler

% 288. H# i2c_dma_tx_irq_handler

A i3}
PRI 4 i2c_dma_tx_irq_handler
PR 3 void i2c_dma_tx_irq_handler(i2c_handle_type* hi2c);
Lhae g DMA ik rhifres e, FIAbEE DMA 3% -

MASHA

hi2c: 151 i2c_handle_type 257 (1) 45 #y 14
ZSHVENREIA WL i2c_handle_type

it 25 x

iR [ElME x

S x

Wik F pa 2 x
Bl

{

void DMA1_Channel6_IRQHandler(void)

i2c_dma_rx_irq_handler(&hi2c);

5.12.57

¥ i2c_dma_rx_irq_handler

FERAIR T % i2c_dma_rx_irq_handler

* 289. E¥i2c_dma_rx_irq_handler

T H

Hik

i2c_dma_rx_irg_handler

= | R
&
b
fe

void i2c_dma_rx_irq_handler(i2c_handle_type* hi2c);

2023.10.26
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5.13

2023.10.26

BiH Ei: o)
TyRe ik DMA bl esi e, 1T Ab 2 DMA £z i
BNZH hi2c: 151 i2c_handle_type 5745 ¥ A
EZSHFEANHE IR W i2c_handle_type
2% x
R EME I
Jo oAt x
Wi e 2 x
2Nl

void DMA1_Channel7_IRQHandler(void)
{

i2c_dma_tx_irg_handler(&hi2c);
}

BRER B P BEHEE (NVIC)

NVIC ZFf725458) NVIC _Type, & XT3 “core_cm4.h”ii R :

/**

* @brief Structure type to access the Nested Vectored Interrupt Controller (NVIC).

*/
typedef struct
{

} NVIC_Type;

THREH T NVIC FA8MN,

# 290. PWC FE8 0 RiR

T R

iser T R B A AR A
icer T A B T B A A
ispr HTE R B AR A
icpr TR I B A A A
iabr SR S DA R

ip TR S g AT A7 3R

stir A R W A A S

TRLGH T NVIC FE R HUE

£ 291. PWC FERREE %

i e

nvic_system_reset

RGN R L4

nvic_irq_enable

NVIC i g K L Se R E B

nvic_irq_disable

NVIC H1 75 fe

nvic_priority _group_config

NVIC /b flt S 20 o L &

nvic_vector_table_set

NVIC i) 2 S i bt 7 fhi £8 bk 1€

nvic_lowpower_mode_config

NVIC (I B UAR e

¥ 226
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5.13.1 E#¥ nvic_system_reset
FERFIAR T PAEL nvic_system_reset

% 292. FH nvic_system_reset

B H iR
PR EA nvic_system_reset
PR T void nvic_system_reset(void)
Difeftig RGBT EAran S
MASH p
it 25 p
IR [F{H o
SR okt o
5 18 FH R £ NVIC_SystemReset()
~pl
[* system reset */
nvic_system_reset();

5.13.2 ¥ nvic_irq_enable
THEAHER T K # nvic_irg_enable

% 293. E# nvic_irq_enable

| Ei:1p%)
ERAE nvic_irq_enable
R void nvic_irq_enable(IRQn_Type irgn, uint32_t preempt_priority, uint32_t
sub_priority)
Digefliid NVIC H Wi B8 S A Se e &
MWASHA irgn: T ) R A
ZSHEANEIR W irgn.
MINSHL 2 preempt_priority: & 5t Se ik E
LSRN B AT # T NVIC_PRIORITY_GROUP_x 5& X Kt L%
MINSHL 3 sub_priority: NS 5 E
SN B AT # T NVIC_PRIORITY_GROUP_x 5& X[ KRS 2%
i 24 7
IR [al{E 7
So okt 7
R FH e 4 NVIC_SetPriority()
NVIC_EnablelRQ()
irgn
irqn H T £ SRR h Wrin) &, HATIE ST Sl
WWDT_IRQn: Tl 15 i 2% Hh BT
PVM_IRQn: HER] EXINT [ i LRI (PVMD Hrib

TMR15_TRG_HALL_IRQn: TMR15 fil & Fil HALL
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TMR15_IRQn: TMR15 3 i 17
~Fi

[* enable nvic irq */
nvic_irq_enable(ADC1_2_|RQn, 0, 0);

5.13.3 E¥ nvic_irq_disable
NERHIA T PR nvic_irg_disable

% 294. EH nvic_irg_disable

B | E1:57)

ZiRA €A nvic_irq_disable

Pk gt void nvic_irq_disable(IRQn_Type irgn)

Bl (ipu NVIC 1l B

WmAZH irqn: AT ) B AR

ZSHOEAMRAR W irgn.

it 24 7

BRI 7

S okt x

B R A NVIC_DisablelRQ()
Bl

[* disable nvic irq */
nvic_irq_disable(ADC1_2_IRQn);

5.13.4 ¥ nvic_priority_group_config
T FRAHIR T PR AL nvic_priority_group_config

® 295. E# nvic_priority_group_config

| Ei:1p%)
PRI 4 nvic_priority_group_config
PR3 void nvic_priority_group_config(nvic_priority_group_type priority_group)
DhRe ik NVIC it 5 4 7 4 C &
WA priority_group: I S gk oy 4Lik
%2 AT L% EL nvic_priority_group_type P9 AT & — AN HL2AE.
i 24 7
IR [EME 7
So okt 7
W e 2 NVIC_SetPriorityGrouping()

priority_group

priority_group H T4, HalkZH% 5T
NVIC_PRIORITY_GROUP_0: ft4e4%4H 0 (0 7 T4 S sedk, 4 S T Riitsag)
NVIC_PRIORITY_GROUP_1: ek 1 (1 AT Sk, 3 2 FmRtssd)
NVIC_PRIORITY_GROUP_2: it4e4k4l 2 (2 fr T4 L sedk, 2 r FH T S 26 4% )
NVIC_PRIORITY_GROUP_3: t4e4k4l 3 (3 S T4 L sedk, 1 60 Tma S 264
NVIC_PRIORITY_GROUP_4: fit4eZk4l 4 (4 £ T4 H05%64%, 0 o FH T S 25 4% )
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[* config nvic priority group */
nvic_priority_group_config(NVIC_PRIORITY_GROUP_4);

5.13.5 ¥ nvic_vector_table_set
NERAIR T BREL nvic_vector_table_set

% 296. E# nvic_vector_table_set

B | E1:57)

A€ nvic_vector_table_set

PR Y void nvic_vector_table_set(uint32_t base, uint32_t offset)
ThRestiid NVIC w7 i B e J2E ik % (A% ik 5

MAZHA

base: H1iilaER AL
%S HOA R B E B kA T RAM B2 FLASH.

MASH 2 offset: HIky [A] & X i #% kit
ZS R SERR T R R LG b, UL B D 0x200 HIfEEL
it 24 o
IR [FH o
Se kAT 7
B R FH R 2 7
base
base F Tk i &R M AL, a2 25T
NVIC_VECTTAB_RAM: rh 1) B 3R SR e T RAM

NVIC_VECTTAB_FLASH:
Bl

Hh b ) R A kA T FLASH

[* config vector table offset */
nvic_vector_table_set(NVIC_VECTTAB_FLASH, 0x4000);

5.13.6 ¥ nvic_lowpower_mode_config

2023.10.26

R IR T BAEL nvic_lowpower_mode_config

R 297. B nvic_lowpower_mode_config

T H ik

R34 nvic_lowpower_mode_config

PR % A void nvic_lowpower_mode_config(nvic_lowpower_mode_type Ip_mode,
confirm_state new_state)

Dhredd NVIC KD FERL A R B

MANSH

Ip_mode: & EALE MKThFER
% Z AT L% EL nvic_lowpower_mode_type P FAAT & — M2

MINSH 2 new_state: HJB A B XIS TR
ESHT LA H P —: TRUE, FALSE.

it 24 7

ST 7

S AF g
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5.14

2023.10.26

W H i)
B R p
Ip_mode

Ip_mode F Tk L E PURIIFER N, Hal &SP 5T

NVIC_LP_SEVONPEND:
NVIC_LP_SLEEPDEEP:
NVIC_LP_SLEEPONEXIT:
Bl

AW AR A (TSR 5 WFE A& 1D
R P IR B S 1) B G ) AR IS B R T SOIR 2D
AGNEARL L Rt 7 EIEE A AR AR 2

/* enable sleep-on-exit feature */

nvic_lowpower_mode_config(NVIC_LP_SLEEPONEXIT, TRUE);

HIEEH] (PWC)

PWC #7445 14 pwe_type, € XT3 “at32f403_pwe.h il :

/**

* @brief type define pwc register all

*/
typedef struct
{

} pwc_type;

TRGH T PWC /78 M

F 298. PWC F BT

T

D)

ctrl

R A A7 e

ctrists

P ] SR AP AT 2

TRGH T PWC RS

% 299. PWC EEmfa s

H¥4

D)

pwc_reset

R hr PWC i H A 77 A7 s R 5 AL

pwc_battery powered_domain_access

P P X3P 5 N A

pwc_pvm_level_select

FEL s M0 5% 1 B 00 L s T I e 3

pwc_power_voltage_monitor_enable

FEL s M0 5% 10 L s B0 £

pwc_wakeup_pin_enable

FEHLMS R A e

pwc_flag_clear TR OB AL AR £ AL
pwc_flag_get RIS EALRAS
pwc_sleep_mode_enter N R AR A X
pwc_deep_sleep_mode_enter VR P AR AR 5
pwc_standby _mode_enter HEAFFHIBL
T % 230 1 - T k205
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5.14.1 ¥ pwc_reset
TRAA T REL pwe_reset

* 300. EK% pwc_reset

B H iR
A EA pwc_reset
PR A void pwc_reset(void)
ThRefR AL PWC I H A e A2 2 PR FF R ALE
WMANSH 7
it 25 7
IR [EME 7
SR okt 7
5 18 FH R £ crm_periph_reset()
i

[* deinitialize pwc */

pwc_reset();

5.14.2 BKi¥ pwc_battery powered_domain_access

T FRAIER T A% pwe_battery _powered_domain_access

% 301. ¥ pwc_battery_powered_domain_access

T H Ei: 5
ERAE pwc_battery _powered_domain_access
R Y void pwc_battery powered_domain_access(confirm_state new_state)
Thagsiik LI FR X I 5N B
LN new_state: FLIBAE R X I FIBOIRZAS
ZZHOT LLER E Kbz —: TRUE, FALSE.
it 25 W
R [EME I
So oAt I
W e 2 I
Nl
[* enable the battery-powered domain write operations */
pwc_battery _powered_domain_access(TRUE);

TER: NI A T I X G EFE S, 7 RERRTF A X, HE4 RTC.

5.14.3 K ¥ pwc_pvm_level_select
NEAIR T K% pwe_pvm_level_select

# 302. K% pwec_pvm_level_select

T H ik
R4 pwc_pvm_level_select
AR Y void pwc_pvm_level_select(pwc_pvm_voltage_type pvm_voltage)
TyRe ik L, s M 0 45 1 1000 P S i e 3
2023.10.26 2| fR7A 2.0.5
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W H i)
LPNE =i} pvm_voltage: Wil F % Il FHAE iR ¢
% H] LIk EL pwe_pvm_voltage_type PN IAT B — MRS (A
i 25 7
R [EME 7
SRSk 7
e F R 7

pvm_voltage

pvm_voltage F-T- 15 B L e 1 Il 48 10 W 00 e F i (8, iS58 i~
PWC_PVM_VOLTAGE_2V3: Wl Kk FAE N 2.3V
PWC_PVM_VOLTAGE_2V4: Wl EIGFAE N 2.4V
PWC_PVM_VOLTAGE_2V5: Wl Kk F1E N 2.5V
PWC_PVM_VOLTAGE_2V6: Wl EIlGF1E N 2.6V
PWC_PVM_VOLTAGE_2V7: Wl EIGFAE N 2.7V
PWC_PVM_VOLTAGE_2V8: Wil Kk 18N 2.8V
PWC_PVM_VOLTAGE_2V9: Wl EIlGF1E N 2.9V
Bl

/* set the threshold voltage to 2.9v */
pwc_pvm_level_select(PWC_PVM_VOLTAGE_2V9);

5.14.4 pK¥ pwc_power_voltage _monitor_enable
TEAE T K% pwe_power_voltage_monitor_enable

% 303. B% pwc_power_voltage_monitor_enable

TiH ity

R pwc_power_voltage_monitor_enable

PR AR void pwc_power_voltage_monitor_enable(confirm_state new_state)

Dhred FEL s S 00 45 £ L B 00 e

PN 2 new_state: HE MM FBRAS

ZSHOTLLIEECE Hh 2 —: TRUE, FALSE.

25 W

s EIRED 7

So oAt 7

e FH el £ 7

2Nl

[* enable power voltage monitor */
pwc_power_voltage_monitor_enable(TRUE);

5.14.5 ¥ pwc_wakeup_pin_enable
TRAE T K% pwe_wakeup_pin_enable

X 304. K% pwc_wakeup_pin_enable
BH Ei::3%)
PR EA pwc_wakeup_pin_enable
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W H i35
PR void pwc_wakeup_pin_enable(uint32_t pin_num, confirm_state new_state)
Tifeftig R LG A JE 17 R
NS pin_num: ELE LM ELE
ZSHOT DL T R B 4% R LN B T e 1 5 .
MANSH 2 new_state: RRHLIERE AN FIBOIRAS
WSS LU Kz —: TRUE, FALSE.
i 24 ¥
& [EME ¥
Jeth kAT ¥
R FH o 4 7
pin_num

pin_num I T E M E WAL IR E W, HaeS 82 5T
PWC_WAKEUP_PIN_1: £ 1 (3FR; GPIO S PAO)
~pl

/* enable wakeup pin - pa0 */
pwc_wakeup_pin_enable(PWC_WAKEUP_PIN_1, TRUE);

5.14.6 X¥ pwc_flag_clear

NRAIA T %L pwe_flag_clear

% 305. ¥ pwc_flag_clear

TiH ity

R4 pwc_flag_clear

R AR T void pwc_flag_clear(uint32_t pwc_flag)

Thegsmiik TR C B AR AL

WA pwe_flag: Hii R bR Gk %

ESHOEANHER W pwe_flag

a2 8 x

A IR 7

Sk ok AF x

W F R 2 7
pwc_flag
pwc_flag FHl TR EIE RIS, HESHP 5T
PWC_WAKEUP_FLAG: FEATL RS A A
PWC_STANDBY_FLAG: AU AR E
PWC_PVM_OUTPUT_FLAG: FLYR L AT I A AR & (RSB SCRFER IS D
Nl

[* wakeup event flag clear */
pwc_flag_clear(PWC_WAKEUP_FLAG);

5.14.7 ¥ pwc_flag_get

TERIIA T KL pwe_flag_get
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3 306. X% pwc_flag_get

B H 30
A€ pwc_flag_get
PR 2 A flag_status pwc_flag_get(uint32_t pwc_flag)
Difeftig IREUR EARAS
WA pwc_flag: #HEIRBOIRTS pbR Lk
ZSHE AR W pwe_flag
it 25 7
Y IEIEEN flag_status: FREMLPRES
Rk EE A B H 2 —: SET, RESET.
Skt 7
B o 4 7
~pl
[* check if wakeup event flag is set */
if(pwc_flag_get(PWC_WAKEUP_FLAG) != RESET)

5.14.8 K% pwc_sleep_mode_enter
AR T K% pwe_sleep_mode_enter

% 307. B¥ pwc_sleep_mode_enter

mHE R
ERAE pwc_sleep_mode_enter
PR3 void pwc_sleep_mode_enter(pwc_sleep_enter_type pwc_sleep_enter)
Difedtiik N BEARAR X
BN pwc_sleep_enter: MEIRMZHEN )7 ik %
%S H] LUk E pwe_sleep_enter _type P IRAT R —M24ME.
it 24 7
IR [FIME 7
SR kAT 7
R FH R 2 7

pwc_sleep_enter

pwc_sleep_enter H T FREMRB AN T, KAl kS5 P 5a~

PWC_SLEEP _ENTER_WFI: I WFI fir 4\ BER A
PWC_SLEEP ENTER WFE: IS WFE iy 4k N\ BEH
i

/* enter sleep mode */
pwc_sleep_mode_enter(PWC_SLEEP_ENTER_WFI);

5.14.9 X ¥ pwc_deep_sleep_mode_enter
FEAER T E % pwe_deep_sleep_mode_enter

% 308. ¥ pwc_deep_sleep_mode_enter
mH iR

PRI H4 pwc_deep_sleep_mode_enter
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W H i)

PR void pwc_deep_sleep_mode_enter(pwc_deep_sleep_enter_type
pwc_deep_sleep_enter)

Difeftig HE TR AR A 5

LITPNE 2 pwc_deep_sleep_enter: ¥R REARAE A 77 g FH
%S BT L% E pwe_deep_sleep_enter_type W AT R — AN ME2EA.

i 24 7

12 [EME 7

etk AT ¥

B H R 4 ¥

pwc_deep_sleep_enter

pwc_deep_sleep_enter A T i R EIEARBI U A 720, Kl 8 8 5w~
PWC_DEEP_SLEEP_ENTER_WFI: i WFI ir4 HE N\ i B BEAR A 20
PWC_DEEP_SLEEP_ENTER_WFE: il WFE iy &3 N IR B AR AR X

i

[* enter deep sleep mode */
pwc_deep_sleep_mode_enter(PWC_DEEP_SLEEP_ENTER_WFI);

5.14.10 % pwc_standby mode_enter
NEFR T E % pwe_standby_mode_enter

% 309. K ¥ pwc_standby_mode_enter
W H Ei: 3o

RH 4 pwc_standby _mode_enter

=

R B T void pwc_standby_mode_enter(void)
Dhred BEAFFHLAE A

LN

a2 8

A EIRN

Sk ok AF

B F eR 2

2Nl

[* enter standby mode */

off [ofl | off | o | off

pwc_standby_mode_enter();

515 SCETET8F (RTC)

RTC ZF A7 #4504 ric_type, & X 301F“at32f403 _rtc.h”in F:
[ex
* @brief type define rtc register all
*/
typedef struct
{
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5.15.1

2023.10.26

} rtc_type;

TREH T RTC TAF48 800

% 310. RTC HEBRITME

FhH iR

ctrih RTC #&ii & f7- 2% i ir

ctrll RTC #& i  f7 2L AL
divh RTC 43 i R $ o A7 28 i oL
divl RTC 73 Jil S ¥ 25 A7 Ik fir
diventh RTC 3 Sitih- Hea 4% =i for
diventl RTC 7Sttt Ha 4% A7
cnth RTC tHUE & F A% =i
cntl RTC iU & A A KA
tah RTC [if] ¥ & 77 &% = it

tal RTC [if] ¥l & 77 43Ik Air

TRGH T RTC ERBUAN:

# 311.RTC ERHRK

i i3
rtc_counter_set RTC iHE & &
rtc_counter_get RTC tH4{E 3R
rtc_divider_set RTC s B
rtc_divider_get RTC 73 4{E 3R X

rtc_alarm_set

RTC [l #f B &

rtc_interrupt_enable

RTC F1{#gE

rtc_flag_get RTC tr&ski
rtc_flag_clear RTC #r&EiEkR
rtc_wait_config_finish RTC %15 AC B 58 )

rtc_wait_update_finish

RTC 517 B 8] 5 37 5¢ B

B3 rtc_counter_set
TNRHIA T %L rtc_counter_set

% 312. ¥ rtc_counter_set

A iR
ZERAEA rtc_counter_set
R T void rtc_counter_set(uint32_t counter_value);
Difeftiik A RE
N counter_value: RTC it#iff, Vil (0~OxFFFFFFFF)
i 24 7
& [EE 7
So okt p
B R FH ok 4 7
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Bl

| rtc_counter_set(0x00000008);

5.15.2 BR¥ rtc_counter_get
NERAE T KL rte_counter_get

% 313. E# rtc_counter_get

i H Hid
A EA rtc_counter_get
PR uint32_t rtc_counter_get(void);
ThRedtiid THEE 3R
NS H A 7
it 24 7
IR A uint32_t: HETTHEUE, TREMEE R E G R 1 B 1
SR ok o
B R FH R 2 7
il

‘ value = rtc_counter_get();

5.15.3 ¥ rtc_divider_set

R T PREL rte_divider_set

A i3}
PRI 4 rtc_divider_set
PR 3 void rtc_divider_set(uint32_t div_value);
ThRedthiR gt aract
MANSHA div_value: RTC 7p#ife, il (0~0x000FFFFF)
i 24 7
IR [FIME 7
SR kAT 7
R FH e 4 7
N

 314. EH rtc_divider_set

| rtc_divider_set(32767);

5.15.4 BK# rtc_divider_get
NRHIA T AL rtc_divider_get

2023.10.26

# 315. B rtc_divider_get

W H i3
PR €2 rtc_divider_get
AR Y uint32_t rtc_divider_get(void);
Thae sk S SE REL
HINZH I

F 23T W k7 2.0.5




U= AT32FA03[E £ FEBSP&Pack B H 18

HiA i)
24 x
12 [EME uint32_t: 4aTaIE
Sk AF 7
W F R 8 7

2Nl
‘ value = rtc_divider_get();

5.15.5 BK¥ rtc_alarm_set

NERFIAR T PRAEL rtc_alarm_set
% 316. E# rtc_alarm_set

H #iR
R rtc_alarm_set
PR 2 A void rtc_alarm_set(uint32_t alarm_value);
Dhread I B
MANSHA alarm_value: RTC [#4ifE, il (0~OxFFFFFFFF), 4 RTC iI4U{f %% T W&k i
LD ey Sa Sk X O
it 2% W
R EME I
Sk ok AF 7
B H R 2 7
Nl

| rtc_alarm_set(0x00000006);

5.15.6 ¥ rtc_interrupt_enable
NERIIA T R rtc_interrupt_enable

% 317. B# rtc_interrupt_enable

T H Ei::p%
R rtc_interrupt_enable
R T void rtc_interrupt_enable(uint16_t source, confirm_state new_state);
Thegfig o A
MWASHA source: H T
Z: R &TT: source B [ H £ 1% 28 oV IUEE
WA 2 new_state: HWIffRRIRA
ST LLER A 2 —: TRUE. FALSE
25 7
12 [EE o
So okt W
W e 2 7
source
TR
RTC_TS_INT: FhAp e iy
2E3m - % 238 W - T k7 2.0.5
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RTC_TA_INT: i)
RTC_OVF_INT:  iH¥asis ik
il

l rtc_interrupt_enable(RTC_TS_INT, TRUE);

5.15.7 & ¥ rtc_flag_get
TERAIA T K%L rtc_flag_get

5.15.8

2023.10.26

R 318. E# rtc_flag_get

A ik
R4 rtc_flag_get
R E R Y flag_status rtc_flag_get(uint16_t flag);
ThRestiid IREUbR EADIRAS

MAZHA

flag: 772 RBURASHIFR B 1L HE
ZSHEA IR W, flag

it 24 7
YL ED flag_status: A&7 PR
ZREMERCNH P2 —: SET. RESET

SR okt o

B R FH R 2 7
flag

M T # R ZRBCRES HIArE, e8P 5a
RTC_TS_FLAG: bR &

RTC_TA FLAG: I R 75
RTC_OVF_FLAG: TR G AR
RTC_UPDF_FLAG: I B) S E AR

RTC_CFGF_FLAG:
Bl

RTC A7 2510 B 58 ilihr &

| rtc_flag_get(RTC_TS_FLAG);

¥ rtc_interrupt_flag_get

NRAIAR T BRHL rtc_interrupt_flag_get

% 319. E¥ rtc_interrupt_flag_get

W H i3
R4 rtc_interrupt_flag_get
R ER T flag_status rtc_interrupt_flag_get(uint16_t flag);
Difeftiik SRIPR E LIRS, FFHU s B2 b i B iz

MASHA

flag: TEIRECRA bR £ 1E8
LSRR I flag

25 7
IR [EE flag_status: FrEALHPRES
ZIREE A2 —: SET. RESET
ViR I 7
M F R 7
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5.15.9

flag

TR FRERICRE A, Hes 885
RTC_TS_FLAG: opdr &
RTC_TA_FLAG: [THRZ Y Z9n
RTC_OVF_FLAG: THEUE i AR &

il

l rtc_interrupt_flag_get(RTC_TS_FLAG);

¥ rtc_flag_clear
AR T R rte_flag_clear

% 320. ¥ rtc_flag_clear

A iR

EiRA €A rtc_flag_clear

PR void rtc_flag_clear(uint16_t flag);
ThRestiid TEBRBR B AL

LN | flag: &R EERE

ZSEEAN IR W flag

it 24 7

IR [EME 7

SR okt 7

R FH R 2 7
flag

M T # R EER RS IR E, L2 5a
RTC_TS_FLAG: bR &

RTC_TA FLAG: I R 75

RTC_OVF_FLAG: PR AR S
RTC_UPDF_FLAG:  Iif a5 ¥z
Bl

‘ rtc_flag_clear(RTC_TS_FLAG);

5.15.10 BR¥ rtc_wait_config_finish

2023.10.26

NEHER T Bk %L rtc_wait_config_finish

R 321. B rtc_wait_config_finish

W H R

R4 rtc_wait_config_finish

PR 3 A void rtc_wait_config_finish(void);
Thiefhid RTC %4510 B 58 ik

HINSH 7

i 25 7

IR [EI{E 7

S AT 7

U FH R 2 7

% 240 |
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~Fl
| rtc_wait_config_finish()

5.15.11 K ¥ rtc_wait_update_finish
R AR T K%L rtc_wait_update_finish

X 322. EK# rtc_wait_update_finish

A ik

A EA rtc_wait_update_finish

PR void rtc_wait_update_finish(void);

ThRedtiid RTC 2545} [ 537 52 %

LN | 7

it 24 7

IR [EME 7

SR ok 7

B R FH R 2 7

il

‘ rtc_wait_update_finish();

516 HiT4MED (SPD /EFHEEO U2S)

SPI ZifFds 4514 spi_type, & T 3C1F“at32f403_spi.h "l T :
[
* @brief type define spi register all
*/
typedef struct
{

} spi_type;
TREHE T SPI ZFfFae s,
# 323. SPI & ERER

TS i)
ctrl1 SPI 4% il 7 1725 1
ctri2 SPI 4% 1738 2
sts SPI RS A7 78
dt SPI 4l % £ %
cpoly SPI CRC £ %517 5%
rerc SPI RXCRC % f£#%
terc SPI TXxCRC & f##%
i2sctrl SPI_I2S L& a7 7 4%
i2sclkp SPI_I2S T4 475 17 3%

TREGH T SPIERHUS Y
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% 324. SPI EER B SR

ke

[P

spi_i2s_reset

& SPUIPS A Ar A7 s (i Ik E 2 E A AH

spi_default_para_init

4 SPI e e a5 H PR IR AIE

spi_init

SPI ¥Ia61k

spi_crc_next_transmit

MR L CRC 4

spi_crc_polynomial_set

SPICRC £ \iX &

spi_crc_polynomial_get

$REL SPI CRC Z 1=

spi_crc_enable

SPI CRC fiifig

spi_crc_value_get

R SPI /K i% CRC 4551

spi_hardware_cs_output_enable i fF CS #i i fige
spi_software_cs_internal_level_set WHE A CS P
spi_frame_bit_num_set B AN B

spi_half_duplex_direction_set

B E LA 17 X0 AR A a7 1)

spi_enable

SPI fiifig

i2s_default_para_init

4 12S WIah AL S5 K AR IR AT

i2s_init

1S #1aatL

i2s_enable

1S fiifig

spi_i2s_interrupt_enable

fERELL T2 [ SPI/I12S 7

spi_i2s_dma_transmitter_enable

SPI/I2S DMA K i%ffifE

spi_i2s_dma_receiver_enable

SPI/I12S DMA #2itfiifig

spi_i2s_data_transmit

SPI/I2S ik —EHHE

spi_i2s_data_receive

SPI/I2S #U—2E 5

spi_i2s_flag_get

BEHUGE E [ SPI/2S 3

spi_i2s_flag_clear

THFRIEE K SPI/IS bri&

5.16.1 K ¥ spi_i2s_reset
NRIR T BRHL spi_i2s_reset

® 325. F# spi_i2s_reset

A i3}
ZERAEA spi_i2s_reset
PR 2 A void spi_i2s_reset(spi_type *spi_x);
ThRedtk ¥ SPI/2S FTf ZAF 2 E IR E 2 Z A fE
WA spi_x: JITEFE(Y SPI 4
ZZHOTLLEIE Hh 2 —: SPI1, SPI2, SPI3, SPI4.
i 24 7
IR [EI AR 7
SR kAT 7
R FH eR 4 crm_periph_reset();
N

‘ spi_i2s_reset (SPI1);

2023.10.26
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5.16.2 FKi¥ spi_default_para_init
TR T BREL spi_default_para_init

% 326. K# spi_default_para_init

BiH #R
A EA spi_default_para_init
PR T void spi_default_para_init(spi_init_type* spi_init_struct);
Thegdid 45 SPI WIa AL S5 K AR IR AT
INSH spi_init_struct: #&1 spi_init_type FALFRE
th =% 7
pAEIf ) 7
Vit Y FHEE L spi_init_type A (KL &
Bl H B 4 7
Nl

spi_init_type spi_init_struct;

spi_default_para_init (&spi_init_struct);

5.16.3 K% spi_init
NERIA T KL spi_init
* 327. RH spi_init

| R
PRI 4 Spi_init
R void spi_init(spi_type* spi_x, spi_init_type* spi_init_struct);
Digefliid SPI HI4k1k
WMAZHA spi_x: FTiL#ER SPI #MkX

G LUEEH Pz —: SPI1, SPI2, SPI3, SPH.

WMASH 2 spi_init_struct: 817 spi_init_type J5AI[IF54"
it 24 7
IR [FIME 7
SR kAT HEEE L — spi_init_type KA FIAF
R FH e 4 p

spi_init_type 7E at32f403_spi.h H15& X :

typedef struct

{
spi_transmission_mode_type transmission_mode;
spi_master_slave_mode_type master_slave_mode;
spi_mclk_freq_div_type mclk_freq_division;
spi_first_bit_type first_bit_transmission;
spi_frame_bit_num_type frame_bit_num,;
spi_clock_polarity_type clock_polarity;
spi_clock_phase_type clock phase;
spi_cs_mode_type cs_mode_selection;
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} spi_init_type;

spi_transmission_mode

SPI {4 5

SPI_TRANSMIT_FULL_DUPLEX: UL B[] 4= X T AR
SPI_TRANSMIT_SIMPLEX_RX: KL B ) A e =
SPI_TRANSMIT_HALF_DUPLEX_RX: H£g3 ) H izt
SPI_TRANSMIT_HALF_DUPLEX_TX: HZua) R K
master_slave_mode

F ML

SPI_MODE_SLAVE:  MAHLfEZ

SPI_MODE_MASTER: EHlE=

mclk_freq_division

IR R EIL R

SPI_MCLK_DIV_2: 2 5340
SPI_MCLK_DIV_4: 4 5345
SPI_MCLK_DIV_8: 8 74

SPI_MCLK_DIV_16: 16 734
SPI_MCLK_DIV_32: 32 73
SPI_MCLK_DIV_64: 64 734
SPI_MCLK_DIV_128: 128 434
SPI_MCLK_DIV_256: 256 4} 4
SPI_MCLK_DIV_512: 512 434
SPI_MCLK_DIV_1024: 1024 %343
first_bit_transmission

SPI Sk iE LM AL

SPI_FIRST BIT_MSB: Jtkikfs
SPI_FIRST BIT LSB: Jtkik{&Ar
frame_bit_num

T B WA A5

SPI_FRAME_8BIT: —WitL 7 8bit 4
SPI_FRAME_16BIT:  —ifi# 16bit %3
clock_polarity

B P

SPI_CLOCK_POLARITY_LOW:  #SF, B ehd g s
SPI_CLOCK_POLARITY_HIGH:  #S[HIF, I4hi w1
clock_phase

ARV

SPI_CLOCK_PHASE_1EDGE:  SPI % — /M ah v AT Hd KRt
SPI_CLOCK_PHASE_2EDGE:  SPI % /M &y AT Hd KRt
cs_mode_selection

(AR

SPI_CS_HARDWARE_MODE:  fifif} CS =t
SPI_CS_SOFTWARE_MODE: Bk CS HR,

il

spi_init_type spi_init_struct;

spi_default_para_init(&spi_init_struct);
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spi_init_struct.transmission_mode = SPI_TRANSMIT_FULL_DUPLEX;
spi_init_struct.master_slave_mode = SPI_MODE_MASTER,;
spi_init_struct.mclk_freq_division = SPI_MCLK_DIV_S8;
spi_init_struct.first_bit_transmission = SPI_FIRST_BIT_MSB;
spi_init_struct.frame_bit_num = SPI_FRAME_16BIT;
spi_init_struct.clock_polarity = SPI_CLOCK_POLARITY_LOW;
spi_init_struct.clock_phase = SPI_CLOCK_PHASE_2EDGE;
spi_init_struct.cs_mode_selection = SPI_CS_SOFTWARE_MODE;
spi_init(SPI1, &spi_init_struct);

5.16.4 BR¥ spi_crc_next_transmit

AR T EE spi_crc_next_transmit

* 328. E# spi_crc_next_transmit

i7p%)

€2

spi_crc_next_transmit

R =
e

void spi_crc_next_transmit(spi_type* spi_x);

>

Bl (ipu

R AL CRC 4

MAZHA

spi_x: FTEFEM SPI 4h ik
ESH LIk E Pz —: SPI1, SPI2, SPI3, SPI4.

frth 25

T

R EHME

S At

Wik F pa 2

of | off | ot

Bl

‘ spi_crc_next_transmit (SPI1);

5.16.5 BR¥ spi_crc_polynomial_set

AR T K% spi_crc_polynomial_set

x 329. K% spi_crc_polynomial_set

[P

spi_crc_polynomial_set

==
&
bl
e

void spi_crc_polynomial_set(spi_type* spi_x, uint16_t crc_poly);

s

AEH

=
5

SPI CRC £ I\ &

MANSH

spi_x: JTiEFER SPI Ak
ZSHAT LB E bz —: SPI1, SPI2, SPI3, SPI4.

MINSH 2 crc_poly: CRC £z
HUfE 5[ : 0x0000~0xFFFF
i 24 7
IR [EME 7
So okt 7
M F R 7
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Bl

[*set spi crc polynomial value */

spi_crc_polynomial_set (SPI1, 0x07);

5.16.6 K% spi_crc_polynomial_get
NFRAIR T BREL spi_crc_polynomial_get

% 330. X# spi_crc_polynomial_get

WA Had
A€ spi_crc_polynomial_get
PR uint16_t spi_crc_polynomial_get(spi_type* spi_x);
e ik FKEL SPI CRC £ Tl

MAZHA

spi_x: FTi&#H) SPI Ak
ZSHT Ll H 2 —: SPI1, SPI2, SPI3, SPI4.

24 7
IR [FH CRC £ Wiz
HU{E 75 : 0x0000~OxFFFF
S AF 7
AR W
il

uintl6_t crc_poly;

/*get spi crc polynomial value */

crc_poly = spi_crc_polynomial_get (SPI1);

5.16.7 ¥ spi_crc_enable
T EHIR T Bk %L spi_crc_enable

% 331. E# spi_crc_enable

A i3}
ERAE spi_crc_enable
R Y void spi_crc_enable(spi_type* spi_x, confirm_state new_state);
e ik SPI CRC fiifit
MASHA spi_x: FTi&#EH) SPI 4k
EZSHE LR bz —: SPI1, SPI2, SPI3, SPI4.
WASH 2 new_state: {fifEnk>%H]
EZSHTLLIEEE Hrh 2 — « FALSE, TRUE
i 24 7
IR [EME 7
SR kAT 7
B H R 4 o
N

[* spi crc enable */

2023.10.26
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l spi_crc_enable (SPI1, TRUE);

5.16.8 ¥ spi_crc_value get
TR T BRE spi_crc_value_get

X 332. EK# spi_crc_value_get

i H

ity

H4

spi_crc_value_get

R | =
e

uint16_t spi_crc_value_get(spi_type* spi_x, spi_crc_direction_type crc_direction);

Thae i

R SPI /K i% CRC 4551

MAZHA

spi_x: FTiEFEM SPI 4h ik
ESH LIk E Pz —: SPI1, SPI2, SPI3, SPI4.

MASH 2

crc_direction: ¥:Yi//i% CRC &+

frth 25

T

R EHME

Sk kAT

Wik F e 4

of | ofl | ot

crc_direction

k1% CRC L+
SPI_CRC_RX: &##:If CRC
SPI_CRC_TX: &% Kki%k CRC
Bl

/* get spi rx & tx crc enable */

uintl6_t spi_rx_crc, spi_tx_crc;

spi_rx_crc = spi_crc_value_get (SPI1, SPI_CRC_RX);
spi_tx_crc = spi_crc_value_get (SPI1, SPI_CRC_TX);

5.16.9 ¥ spi_hardware cs_output_enable

2023.10.26

AR T k% spi_hardware_cs_output_enable

X 333. X ¥ spi_hardware_cs_output_enable

T H ik
ZERAEA spi_hardware_cs_output_enable
PR E void spi_hardware_cs_output_enable(spi_type* spi_x, confirm_state new_state);
Dhredd T CS % th g fe

MANSHA

spi_x: JTiEFER SPI Ak
ZSHAT LB E bz —: SPI1, SPI2, SPI3, SPI4.

WASH 2 new_state: {fifEnk>%H]
EZSHET LR E Kbz — « FALSE, TRUE

it 24 7

IR [EI{E 7

S g AE SPI AU FEHULLRT, IR B A 54

e F R 7

24T R
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B

/* enable the hardware cs output */

spi_hardware_cs_output_enable (SPI1, TRUE);

5.16.10

IR T BR%L spi_software_cs_internal_level_set

¥ spi_software_cs_internal_level_set

% 334. W# spi_software_cs_internal_level_set

i H Had

ZiRA €A spi_software_cs_internal_level_set

R E R Y void spi_software_cs_internal_level_set(spi_type* spi_x,
spi_software_cs_level_type level);

ThRestiik WE R CS Wi

WANSE spi_x: FTiEFEM SPI 4hik
ESHTLER Bz —: SPI1, SPI2, SPI3, SPH4.

MWANZH 2 level: BLEA CS AEEHT

ot 28 x

IR [FH o

et kAT 1. {UEHM CS X THR
2. EHUERT, level EH%FAN“SPI_SWCS_INTERNAL LEVEL HIGHT”.

W e 2 I

level

WE KM CS NEHSF

SPI_SWCS_INTERNAL_LEVEL_LOW:
SPI_SWCS_INTERNAL_LEVEL_HIGHT:

Bl

BEEPAT CS AER T K HT
BEEPAT CS AERH Ty B

/* set the internal level high */

spi_software_cs_internal_level_set (SPI1, SPI_SWCS_INTERNAL_LEVEL_HIGHT);

5.16.11

¥ spi_frame_bit_num_set

TRAER T K% spi_frame_bit_num_set

X 335. K ¥ spi_frame_bit_num_set

T H ik
ZERAEA spi_frame_bit_num_set
R ER T void spi_frame_bit_num_set(spi_type* spi_x, spi_frame_bit_num_type bit_num);
Dhredd W E SPI i A4

MANSHA

spi_x: JTiEFER SPI Ak
ZSHAT g E bz —: SPI1, SPI2, SPI3, SPI4.

WASH 2 bit_num: B MHIAEL
CleE S x
IR [FE ¥

2023.10.26
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HiA iR
S okt ¥
B H R 4 ¥
bit_num
B E MU EL
SPI_FRAME_8BIT: —IiEL 5 8bit £ HE
SPI_FRAME_16BIT: —IWiEL 5 16bit

Bl

/* set the data frame bit num as 8 */
spi_frame_bit_num_set (SPI1, SPI_FRAME_8BIT);

5.16.12

N AR T K% spi_half_duplex_direction_set

¥ spi_half_duplex_direction_set

# 336. X# spi_half_duplex_direction_set

A i3}
DA EA spi_half_duplex_direction_set
PR void spi_half_duplex_direction_set(spi_type* spi_x,
spi_half_duplex_direction_type direction);
DhRedtiik T B AL A A i g [l

LN 2|

spi_x: FTiEFH) SPI 4k
ZSHA LUl g Hh 2 —: SPI1, SPI2, SPI3, SPl4.

WANSH 2 direction: &% 1]
i 24 ¥
IR [FIME ¥
SR kAT AR B e e W LA R AL
B R 7
direction
77 11

SPI_HALF_DUPLEX_DIRECTION_RX: Uk
SPI_HALF_DUPLEX_DIRECTION TX: %ki%
N il

/* set the data transmission direction as transmit */

spi_half_duplex_direction_set (SPI1, SPI_HALF_DUPLEX_DIRECTION_TX);

5.16.13 K% spi_enable
NERAE T R spi_enable

# 337. B¥ spi_enable

T H

Hik

44 spi_enable

= | R
&
b
fe

void spi_enable(spi_type* spi_x, confirm_state new_state);
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BH

[P

Bl g (ipuy

SPI fligE

LN 2|

spi_x: FTiEFH) SPI 4hix
ZSHA LUEEE Hh 2 —: SPI1, SPI2, SPI3, SP4.

MASH 2 new_state: {#EEECIA]
S HA UL E b2 — « FALSE, TRUE
i 25 7
R [EME 7
SRSk 7
e F R 7
i

[* enable spi */

spi_enable (SPI1, TRUE);

5.16.14 pR#( i2s_default_para_init
NERIIA T %L i2s_default_para_init

% 338. Hi# i2s_default_para_init

H #iR
R i2s_default_para_init
R ER T void i2s_default_para_init(i2s_init_type* i2s_init_struct);
DhRek 45 128 WA H R IR A (A
WMANSHA i2s_init_struct: 1811 spi_i2s_flag 5% (R 454t
a2 8 x
A IR 7
Sk ok AF S E L — i2s_init_type A AR R
B H R 2 7
Nl

i2s_init_type i2s_init_struct;

i2s_default_para_init (&i2s_init_struct);

5.16.15 B¥ i2s_init
TR T PRE 28 _init

* 339. R i2s_init

W H i3
R4
R Y void i2s_init(spi_type* spi_x, i2s_init_type* i2s_init_struct);
ThRedtik 12S Fetk

MAZHA

spi_x: FTiE#H) SPI Ahix
ZSHA LR B E Hrh 2z —: SPI1, SPI2, SPI3, SPI4.

WASH 2

i2s_init_struct: 181\ spi_i2s_flag 257 ()48 4El

2023.10.26
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2023.10.26

BH

iR

it 24

iR el

Sk kAT

e F pa 2

7
7
B E L i2s_init_type KA HIAE
7

i2s_init_type 7 at32f403_spi.h H17E X:

typedef struct

{
i2s_operation_mode_type
i2s_audio_protocol_type
i2s_audio_sampling_freq_type
i2s_data_channel_format_type
i2s_clock_polarity_type
confirm_state

operation_mode;
audio_protocol;
audio_sampling_freq;
data_channel_format;
clock_polarity;
mclk_output_enable;

}i2s_init_type;

operation_mode

12S ff

I2S_MODE_SLAVE_TX: 12S ML A IEAR
I2S_MODE_SLAVE_RX: 12S MALFZEAR
I2S_MODE_MASTER TX: 128 FHLARIER
I2S_MODE_MASTER _RX: 128 FHl4Z i

audio_protocol

128 FH AP bRt
12S_AUDIO_PROTOCOL_PHILLIPS:
12S_AUDIO_PROTOCOL_MSB:
12S_AUDIO_PROTOCOL_LSB:

KA bR E
R SR (ZEXFFE)
R0 FEhRAE XS

PCM Fii [ 25 ik
PCM KM [7] 25 br v

12S_AUDIO_PROTOCOL_PCM_SHORT:
12S_AUDIO_PROTOCOL_PCM_LONG:
audio_sampling_freq

128 MR AE FR 1L %
I2S_AUDIO_FREQUENCY_DEFAULT: fREFENME CRIEZF 20 SCLK A4bimAz )

12S_AUDIO_FREQUENCY_8K: 12S SERE 8K
12S_AUDIO_FREQUENCY_11_025K: 128 SZFE% 11.025K
12S_AUDIO_FREQUENCY_16K: 12S TRER 16K
12S_AUDIO_FREQUENCY_22_05K: 128 SFfE% 22.05K
12S_AUDIO_FREQUENCY_32K: 12S TR 32K
I2S_AUDIO_FREQUENCY_44_1K: 128 SRS 44.1K
12S_AUDIO_FREQUENCY_48K: 12S TR 48K
12S_AUDIO_FREQUENCY_96K: 12S TR 96K

12S_AUDIO_FREQUENCY_192K:
data_channel_format
ESTEACTIEBIER DA U2V
I2S_DATA 16BIT_CHANNEL_16BIT: #i#E17%% 16bit,
I2S_DATA 16BIT_CHANNEL_32BIT: ##E17%% 16bit,
I2S_DATA 24BIT_CHANNEL_32BIT: #i#E17%% 24bit,

128 KAEF 192K

FEE %Y 16bit
FEE % 32bit
FEE % 32bit

# 251 |
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I2S_DATA_32BIT_CHANNEL_32BIT: ¥#fifi % 32bit, 75iffi % 32bit
clock_polarity

12S Wl 14

I2S_CLOCK_POLARITY_LOW: =S, g HA% B P
I2S_CLOCK_POLARITY_HIGH: ZSi, e H e s F
mclk_output_enable

mclk = i Bh 4 Al e

EUE 5 FALSE, TRUE.

N

i2s_init_type i2s_init_struct;

i2s_default_para_init(&i2s_init_struct);

i2s_init_struct.audio_protocol = 12S_AUDIO_PROTOCOL_PHILLIPS;
i2s_init_struct.data_channel_format = 12S_DATA_16BIT_CHANNEL_32BIT,
i2s_init_struct.mclk_output_enable = FALSE;
i2s_init_struct.audio_sampling_freq = 12S_AUDIO_FREQUENCY_48K;
i2s_init_struct.clock_polarity = 12S_CLOCK_POLARITY_LOW;
i2s_init_struct.operation_mode = 12S_MODE_MASTER_TX;

i2s_init(SPI2, &i2s_init_struct);

5.16.16 % i2s_enable

NERAE T %L i2s_enable
% 340. E¥ i2s_enable

A i3}
R i2s_enable
R void i2s_enable(spi_type* spi_x, confirm_state new_state);
Digefliid 12S fiige
WMAZHA spi_x: FTiL#ER SPI #MKX
G LOEE H HF 2z —: SPI1, SPI2, SPI3, SPH.
WANSH 2 new_state: {FREECI
ZSHAT UL E Kbz — . FALSE, TRUE
i =4 o
12 [EME o
SR kAT 7
R FH e 4 7
N
/* enable i2s*/
i2s_enable (SPI1, TRUE);

5.16.17 X ¥ spi_i2s_interrupt_enable

2023.10.26

TR T BREL spi_i2s_interrupt_enable

% 252 |
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% 341. ¥ spi_i2s_interrupt_enable

BiH #R
A€ Spi_i2s_interrupt_enable
PR T void spi_i2s_interrupt_enable(spi_type* spi_x, uint32_t spi_i2s_int, confirm_state
new_state);
Thegfig 1 REI% 2 1 SPI/I2S Hr il
LPNE = spi_x: FTiE$EH SPI 4hi%
EZSHOT LRI A b2 —: SPI1, SPI2, SPI3, SPI4.
WMASH 2 spi_i2s_int: SPI %
WMASH 3 new_state: {#ifigsk %4
EZSHOTULIER APz — . FALSE, TRUE
ot 28 x
I[N 7
Sk ok AF 7
Bl H B 4 7
spi_i2s_int
SPI/2S ki
SPI_I2S_ERROR_INT: SPI/I1?S izl (47 CRC Keiufhin, Liaiie, Thaix, Bl

%o
SPI_I2S_RDBF_INT: Uit g% e i v b7
SPI_12S_TDBE_INT: /3% %280 8 25 v ki
~Hl
/* enable the specified spi/i2s interrupts */
spi_i2s_interrupt_enable (SPI1, SPI_I2S_ERROR_INT);
spi_i2s_interrupt_enable (SPI1, SPI_I2S_RDBF_INT);
spi_i2s_interrupt_enable (SPI1, SPI_I12S_TDBE_INT);

5.16.18 ¥ spi_i2s_dma_transmitter_enable
AR T K% spi_i2s_dma_transmitter_enable

R 342. K # spi_i2s_dma_transmitter_enable

T H R
ZERAEA spi_i2s_dma_transmitter_enable
R T void spi_i2s_dma_transmitter_enable(spi_type* spi_x, confirm_state new_state);
Thaestik SPI/12S DMA k& i%Aifig
HNSH spi_x: FTi&#ER SPI Ak
ESHFT LR bz —: SPI1, SPI2, SPI3, SPI4.
BMINSHL 2 new_state: {fifEEL%H
ZSHTLLEEUE Hrh 2 — « FALSE, TRUE
i 24 7
IR A p
Se kg AF i
B R FH ok 4 p

2023.10.26 % 253 JRZs 2.0.5
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Bl

5.16.19

/* enable spi transmitter dma */

spi_i2s_dma_transmitter_enable (SPI1, TRUE);

¥ spi_i2s_dma_receiver_enable

R T K%L spi_i2s_dma_receiver_enable

5.16.20

2023.10.26

X 343. E# spi_i2s_dma_receiver_enable

WA Had
A€ spi_i2s_dma_receiver_enable
PR Y void spi_i2s_dma_receiver_enable(spi_type* spi_x, confirm_state new_state);
e ik SPI/12S DMA #: i fiifie

MAZHA

spi_x: FTi&#H) SPI Ak

GSHT LRI H H Az —: SPIM1, SPI2, SPI3, SPW4.
HWANSH 2 new_state: fffEEICH

SR LUk E bz — - FALSE, TRUE
24 7
- ELEE| 7
Sk AF 7
AR 7
A~

/* enable spi dma transmitter */
spi_i2s_dma_transmitter_enable (SPI1, TRUE);

B ¥ spi_i2s_data_transmit

IR T BR % spi_i2s_data_transmit

® 344. F¥ spi_i2s_data_transmit

TiH Eii:py
ERAE spi_i2s_data_transmit
PR ER T void spi_i2s_data_transmit(spi_type* spi_x, uint16_t tx_data);
Dyfedtik SPII’S ik X

MANSHA

spi_x: JTiEFER SPI Ak

ZSHT LOE B E b2 —: SPI1, SPI2, SPI3, SPl4.

HINSH 2 tx_data: A% 1 £
IETE R (WUALANECH 8bit B): 0x00~0xFF
HUETERE (WiAzAN%h 16bit B ):  0x0000~0xFFFF

i 25 7

R A 7

S g AE 7

i F Bk 7

il

% 254 W
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/* spi data transmit */

uint16_t tx_data = Ox6666;
spi_i2s_data_transmit (SPI1, tx_data);

5.16.21

BR¥ spi_i2s_data_receive

TR T PRH spi_i2s_data_receive

% 345. E# spi_i2s_data_receive

WA ik
A€ spi_i2s_data_receive
PR uint16_t spi_i2s_data_receive(spi_type* spi_x);
ThRestiid SPI/I2S #l— S 44R

MAZHA

spi_x: FTiEFEM SPI 4hik
ESH LIk E Pz —: SPI1, SPI2, SPI3, SPI4.

24 rx_data: R EHE
ZHEHE (WAL 4CH 8bit BF): 0x00~0xFF
SHGEE (WAZANECN 16Dbit BF):  0x0000~0xFFFF
A ELEEN 7
S AF 7
AR 7
A~

/* spi data receive */
uintl6_trx _data =0;

rx_data = spi_i2s_data_receive (SPI1);

5.16.22

¥ spi_i2s_flag_get

NRMIAR T R HL spi_i2s_flag_get

® 346. E¥ spi_i2s_flag_get

A i3}

ZERAEA spi_i2s_flag_get

R T flag_status spi_i2s_flag_get(spi_type* spi_x, uint32_t spi_i2s_flag);

ThRedtik BRIGE E [ SPI/I2S fr

HNSH spi_x: Jik#EM SPI 4k &
ESHET LR bz —: SPI1, SPI2, SPI3, SPI4.

HNSH 2 spi_i2s_flag: R ERECIRAS AR EE
ZSHEHHER I spi_i2s_flag

i 24 7

IR Al {E flag_status: #5EL ARG
ZIREE Ry 2 —: SET, RESET.

So okt p

B H R 4 7

spi_i2s_flag

2023.10.26
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SPI/I2S AT Ih# 75 ZRMUIRAS MIAs &, HalESHP 5T
SPI_I2S_RDBF_FLAG:
SPI_[2S_TDBE_FLAG:

12S_ACS_FLAG:
12S_TUERR_FLAG:
SP|_CCERR_FLAG:
SPI_MMERR_FLAG:
SPI_I2S_ROERR_FLAG:
SPI_I2S_BF_FLAG:

N

5.16.23

2023.10.26

SPI/I2S BRHHE 2% rh 2% ipidr &

SPI/I12S Kk HHR S a8 S he &

12S HEAUEIERSIRE FRoRALAG FiE)
128 JIEH KRB AR

SPI CRC 5 fif i br i

SPI F B A R bR &

SPI/I12S HW 28t E R bR &

SPI/I?S HEfE T hr &

flag_status status;

/* get receive data buffer full flag */

status = spi_i2s_flag_get(SPI1, SPI_I2S_RDBF_FLAG);

¥ spi_i2s_interrupt_flag_get

TNERIIA T R spi_i2s_interrupt_flag_get

% 347. W¥ spi_i2s_interrupt_flag_get

A iR

R4 spi_i2s_interrupt_flag_get

R Y flag_status spi_i2s_interrupt_flag_get(spi_type* spi_x, uint32_t spi_i2s_flag);

Digefliid GG 2 ) SPI/I2S HhlhR &

WA spi_x: TN SPI 4
G LUEEH Az —: SPI1, SPI2, SPI3, SPH.

HMNSH 2 spi_i2s_flag: EIRBURA IIbR £1%45
ZSEEMIA W spi_i2s_flag

i 24 7

YL EN flag_status: FREALFPRES
ZAREE A b2 —: SET, RESET.

SR kAT 7

R FH R 2 7

spi_i2s_flag

SPI/12S FI T F ZARBUIR S Ibr &, HriE S WP 50T

SPI_12S_RDBF_FLAG:
SPI_12S_TDBE_FLAG:
12S_TUERR_FLAG:
SPI_CCERR_FLAG:
SPI_MMERR_FLAG:
SPI_12S_ROERR_FLAG:
i

SPI/12S SR S #iibs &
SPI/I12S KiEHHR S a8 She &
128 FIE KRB =R &

SPI CRC K5 i1 b5 &

SPI F B AR bR &

SPI/12S 028t E R bR &

flag_status status;

/* get receive data buffer full flag */

status = spi_i2s_interrupt_flag_get(SPI1, SPI_I2S_RDBF_FLAG);
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5.16.24 PR% spi_i2s_flag_clear
TR T PRH spi_i2s_flag_clear

% 348. H# spi_i2s_flag_clear

BiH #R
A EA spi_i2s_flag_clear
PR A void spi_i2s_flag_clear(spi_type* spi_x, uint32_t spi_i2s_flag)
Thegdid TH BRI E 1 SPI/I2S Rk
LN | spi_x: FTiL#ER SPI Ak
ST LUEE H H P2 —: SPI1, SPI2, SPI3, SPH.
MANZH 2 spi_i2s_flag: fHEFRHITR LR
ZSHEA IR W, spi_i2s_flag
a2 8 x
pAEIf ) 7
Sk ok AF 7
Bl H B 4 7
spi_i2s_flag:

SPI/I2S Fl Tk £ 75 EIRFRIAR &, HATESHE 5T

SPI_I2S_RDBF_FLAG: SPI/I12S B2 s 22 b i b 26

I2S_TUERR_FLAG: 128 ik o R B AR &

SPI_CCERR_FLAG: SPI CRC KA i b &

SPI_MMERR_FLAG: SPI EM AR bR

SPI_12S_ ROERR _FLAG:  SPI/I2S Balir 4% Al isthr A
7B : SPI_I2S_TDBE_FLAG (SPI/I2S K H#EM#55F5.% ). 12S_ACS_FLAG (12S ZHd K&k
Z) FISPI_I12S_BF_FLAG (SPII2S 1= #53) 4 HlBlF B ALEEE, LU RS, FEII
TR o

~Hl
/* clear receive data buffer full flag */
spi_i2s_flag_clear (SPI1, SPI_I2S_RDBF_FLAG);

517 RZWHE (SysTick)

SysTick Zif7#s45#) SysTick_Type, & X T3 f“core_cm4.h”i .
typedef struct
{

} SysTick_Type;

TRAH T SysTick 2F7as i .

% 349. SysTick FFEREX MR
FIER ik

ctrl

PR A A7 &%

load

HAE AT A

2023.10.26
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5.17.1

Biias

iR

val

ST

calib

RHE T 744

FRE T SysTick JZE R U -

% 350. SysTick FEER ¥

ke

[P

systick_clock_source_config

FGH A PR B

SysTick_Config

RGBT A B P T fE

K ¥ systick_clock_source_config

ML T % systick_clock_source_config
% 351. E# systick_clock_source_config
mA iR
A E systick_clock_source_config
BRI 25 Y void systick_clock_source_config(systick_clock_source_type source);
DhRedtik F G0 I BRI
WMASH source: it # [ systick £k
MMNSH 2 7
it 24 ¥
IR [FIME ¥
SR okt 7
B R 7
source

SYSTICK_CLOCK_SOURCE_AHBCLK_DIV8:
SYSTICK_CLOCK_SOURCE_AHBCLK_NODIV: AHB &£k A3 45iF A SysTick i 4

N

AHB 4 8 8 73 4ifE g SysTick B4

/* config systick clock source */
systick_clock_source_config(SYSTICK_CLOCK_SOURCE_AHBCLK_NODIV);

5.17.2 % SysTick_Config

2023.10.26

NERAIA T %L SysTick_Config
# 352. F¥ SysTick_Config
BiH iR
R SysTick_Config
R T uint32_t SysTick_Config(uint32_t ticks);

Difedtiik

ARG B B W B X P T e

MASHA

ticks: ARG B THEUP W ERE

MANZH 2

i th 25

o

iR [EME

SR KA

B HOR EARES, BTh (00, KM (D
x
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5.18

2023.10.26

BH [P

W F R 2 7

Bl

/* config systick reload value and enable interrupt */
SysTick_Config(1000);

SDIO ¥:0 (SDIO)

SDIO ZFf7- #4514 crm_type, 7€ X T30 “at32f403_sdio.h i :
[
* @brief type define sdio register all
*/
typedef struct
{

} sdio_type;

TREH T SDIO A7
& 353. SDIO H 1 #&X ik

Tk i3
pwrctrl IV e ATy e
clketrl R A s ] 7 A7
arg S AT
cmd v A AL
rspcmd 7 A1 8L 27 AE 2
rsp1 LAY ER A
rsp2 Wi | B A7 45 2
rsp3 Wi 9 25 A7 4% 3
rsp4 Wi B, 25 47 45 4
dttmr ol B I 2% A ARG
dtlen B A AR 25
dtctrl B B AT 8%
dtentr pE T K i
sts REHFAER
intclr TH R A AR 2R
inten w7 B P AT AR
bufentr BUF TH¥ &8 37 £ 4%
buf Hdi BUF %517 3%

T R4 H T SDIO FEmEa .
% 354. SDIO ER LN

R iR

sdio_reset # SDIO A B e A d AR RS E AL
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sdio_power_set

e B P A LIRS

sdio_power_status_get

RIS il 25 0 PR JRCIR A

sdio_clock_config b S E
sdio_bus_width_config MR E

sdio_clock_bypass

I b 557 i A XA e 1

sdio_power_saving_mode_enable

Pl ds AL RE 1B

sdio_flow_control_enable

Tir e A

sdio_clock_enable B Bh R B
sdio_dma_enable dma {FRE R B
sdio_interrupt_enable T R E

sdio_flag_get ERECHIBE EMirE R TR
sdio_interrupt_flag_get e AW & 1) R W 2 A B
sdio_flag_clear TEBRE E AR E AL
sdio_command_config A E
sdio_command_state_machine_enable | fir & RGN H AL E
sdio_command_response_get IBR [ETUAC B P i 4 TR 2 BT S0) I ) iy 4>
sdio_response_get I [B] = ) i 4 10
sdio_data_config S HnE
sdio_data_state_machine_enable BRI R E
sdio_data_counter_get 5] R A 4 (R 250 21 5
sdio_data_read MY fifo 52HL—~ word £#E

sdio_buffer_counter_get

IR 25 N BUF 20 22 BUF 3 H it 5 4 H

sdio_data_write

H—A~ word H#E 2| k% fifo

sdio_read_wait_mode_set

AR E

sdio_read_wait_start

BRI IR B E

sdio_read_wait_stop

PR T LR E

sdio_io_function_enable

1O T reris e e E

sdio_io_suspend_command_set

10 DhfERE AT IRy & e B

5.18.1 EK¥ sdio_reset

NRAIAR T R HL sdio_reset

£ 355. Ei# sdio_reset

A iR

ZERAE sdio_reset
PR 2 A void sdio_reset(sdio_type *sdio_x);
Digeftik + SDIO Ah i Z5 17 s MRS H AL
BINSH1 sdio_x: #55E[f SDIO 4%, #1: SDIO1
HNSH 2 7
i 24 7
IR [EME 7
So okt p
R FH e 7

Nl

2023.10.26
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/* reset sdio */

sdio_reset(SDIO1);

5.18.2 Ki¥ sdio_power_set
TR T pREL sdio_power_set

5.18.3

2023.10.26

% 356. E# sdio_power_set

A ik
A EA sdio_power_set
PR void sdio_power_set(sdio_type *sdio_x, sdio_power_state_type power_state);
ThRedtiid T A% 1 25 1 B ROIR S
MANZH sdio_x: f&E[) SDIO 4}, 1: SDIO1
WSS 2 power_state: 428 B IFUIR A
it 24 7
IR [F{H 7
et kAT 7
R FH R 2 7
power_state
P ] 2% FE DR S
SDIO_POWER_ON: P25 i) # FRLUE T
SDIO_POWER_OFF: &l #% H ik

Bl

/* sdio power on */
sdio_power_set(SDIO1, SDIO_POWER_ON);

¥ sdio_power_status_get

NEMIA T K% sdio_power_status_get

% 357. ¥ sdio_power_status_get

TiH Eii:py
ERAE sdio_power_status_get
PR ER T sdio_power_state_type sdio_power_status_get(sdio_type *sdio_x);
Dhredd SR il o R JECIR S
MANSHA sdio_x: #HEff) SDIO 4}, 1: SDIO1
MANZH 2 7
it 25 7
iR [A]{E sdio_power_state type: #3235 IR
So oAt 7
W F R 2 x
2Nl
/* check power status */
if(sdio_power_status_get(SDIO1) == SDIO_POWER_OFF)
{
return SD_REQ_NOT_APPLICABLE;

#2611 k7 2.0.5
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B

5.18.4 ¥ sdio_clock_config

NERAE T R4 sdio_clock_config
* 358. E# sdio_clock_config

i H Had
PR EA sdio_clock_config
PR Y void sdio_clock_config(sdio_type *sdio_x, uint16_t clk_div,
sdio_edge_phase_type clk_edg);
ThRedtiid I P SR B
MANZH sdio_x: f&E[) SDIO 4}, 1: SDIO1
MANZH 2 clk_div: I8P 4B E, Sk 0~0x3FF
WSS 2 clk_edg: BFEPiAysitE
ot 28 x
R EME 7
So koAt I
W e 2 I
clk_edg
i I iy

SDIO_CLOCK_EDGE_RISING: K _EFA#T
SDIO_CLOCK_EDGE_FALLING: K8 T FEdT
Bl

/* config sdio clock divide and edge phase */
sdio_clock_config(SDIO1, 0x2, SDIO_CLOCK_EDGE_FALLING);

5.18.5 BKi¥ sdio_bus_width_config

NERHIA T %L sdio_bus_width_config
% 359. K ¥ sdio_bus_width_config

TiH Eii:py
R sdio_bus_width_config
PR % A void sdio_bus_width_config(sdio_type *sdio_x, sdio_bus_width_type width);
Dhredd SR T BT B
MANSHA sdio_x: #HEff) SDIO 4}, 1: SDIO1
MANZH 2 width: $i 7€ BB [ S 2R 95 B
it 25 7%
R [EME 7
So oAt 7
W F R 7
width
Bt 2 e L
SDIO_BUS WIDTH_D1: 1-bit #2855
SDIO_BUS_WIDTH_D4: 4-bit il i 2k 55 i
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SDIO_BUS_WIDTH_D8: 8-bit i i £ % i

B

/* config sdio bus width */
sdio_bus_width_config(SDIOx, SDIO_BUS_WIDTH_D1);

5.18.6 ¥ sdio_clock_bypass
NERAIA T PR sdio_clock_bypass

3+ 360. E % sdio_clock_bypass

A ik
ZiRA €A sdio_clock_bypass
R E R Y void sdio_clock_bypass(sdio_type *sdio_x, confirm_state new_state);
ek b 55 g B AT RE B
MANZH sdio_x: f&7E[) SDIO 4%, 1: SDIO1
BINSHL 2 new_state: FIWERS. FIFHE (TRUE), 5K (FALSE)
it 24 o
IR [F{H o
Se kAT 7
B R FH R 2 7
Bl
/* disable clock bypass */
sdio_clock_bypass(SDIO1, FALSE);

5.18.7 BKi¥ sdio_power_saving_mode_enable

T AR T K% sdio_power_saving_mode_enable

% 361. E# sdio_power_saving_mode_enable

W H #iR
ERAE sdio_power_saving_mode_enable
R B T void sdio_power_saving_mode_enable(sdio_type *sdio_x, confirm_state
new_state);
Dhretd P a A R R R E
MANSHA sdio_x: fH&E[ SDIO #h&, i: SDIO1
MANZH2 new_state: BB E IR, JFH (TRUE), X (FALSE)
it 25 7
IR [AME 7
So oAt 7
B H R 4 7
2Nl
/* disable power saving mode */
sdio_power_saving_mode_enable(SDIO1, FALSE);

5.18.8 KKi# sdio_flow_control_enable

N#AHIA T E % sdio_flow_control_enable

2023.10.26
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X 362. X% sdio_flow_control_enable

BiH #R
A€ sdio_flow_control_enable
PR 7Y void sdio_flow_control_enable(sdio_type *sdio_x, confirm_state new_state);
Thegfik s R B E
MANSEA sdio_x: fHE[f) SDIO 4}, #1: SDIO1
BINZH 2 new_state: FMEEIRS. JFH (TRUE), Xil (FALSE)
th =% 7
A EIf ) P
Se ik AF x
iR H B 2 7
Nl
/* disable flow control */
sdio_flow_control_enable(SDIO1, FALSE);

5.18.9 EKi¥ sdio_clock enable

T AR T K # sdio_clock_enable
% 363. ¥ sdio_clock_enable

A i3}
A EA sdio_clock_enable
R void sdio_clock_enable(sdio_type *sdio_x, confirm_state new_state);
Difedtiik IR {5 Rl 3
MANSHA sdio_x: fHE[f SDIO 4, fi: SDIO1
MANZSH 2 new_state: I ENRE. JFH (TRUED, XM (FALSE)
it 24 ¥
IR [FIE &
SR kAT ¥
R FH R 2 &
Bl
/* enable to output sdio_ck */
sdio_clock_enable(SDIO1, TRUE);

5.18.10 Mi#( sdio_dma_enable
NI T K% sdio_dma_enable

# 364. B ¥ sdio_dma_enable

T H ik
R sdio_dma_enable
R ER T void sdio_dma_enable(sdio_type *sdio_x, confirm_state new_state);
Dhredd dma B E
MANSEA sdio_x: f#7EMf) SDIO 4}, #1: SDIO1
MASH 2 new_state: FIIEANRE. JFH (TRUED, XM (FALSE)
2% I
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BiH Ei: o)
A EIf ) P
So oAt x
Wi e 2 x
2Nl
/* enable sdio dma */
sdio_dma_enable(SDIO1, TRUE);

5.18.11

% ¥ sdio_interrupt_enable

TR T K% sdio_interrupt_enable

% 365. E# crm_flag_clear

BiH iR
PRI 44 sdio_interrupt_enable
PR T void sdio_interrupt_enable(sdio_type *sdio_x, uint32_t int_opt, confirm_state
new_state);

b e teE P e A i 4

MANSHA sdio_x: f&E ) SDIO #M%, fm: SDIO1

WANSHL 2 int_opt: 15 & K Ay

MASH 3 new_state: FIJRERS. HFE (TRUE), & (FALSE)

LIRS T

iR [ i P

SerhsktE P

B R P
int_opt

i E (1 2 Y
SDIO_CMDFAIL_INT: fiir 4 CRC A 2R W 1y
SDIO_DTFAIL_INT: H¥E b CRC Al 2 % Hh W
SDIO_CMDTIMEOUT _INT: 4 i
SDIO_DTTIMEOUT _INT: H BRI by
SDIO_TXERRU_INT: i% BUF T i i A B
SDIO_RXERRO _INT: U BUF 3 i b
SDIO_CMDRSPCMPL_INT: Ui 3] fir 4w 57 v iy
SDIO_CMDCMPL_INT: i A R I% 58 R T
SDIO_DTCMP_INT: Hots A% 78 B
SDIO_SBITERR_INT: EA AT FE R T
SDIO_DTBLKCMPL_INT: %4 Bt 5e i o b
SDIO_DOCMD_INT: IEFEAE S 2 kT
SDIO_DOTX_INT: TEFEAL S 8 v Bk
SDIO_DORX_INT: TEFE RO b
SDIO_TXBUFH_INT: 3% BUF 225y
SDIO_RXBUFH_INT: P BUF 225 dh e
SDIO_TXBUFF_INT: 1% BUF i oy
SDIO_RXBUFF_INT: P BUF 33 e
SDIO_TXBUFE_INT: K% BUF % rhly
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SDIO_RXBUFE_INT:
SDIO_TXBUF_INT:
SDIO_RXBUF_INT:
SDIO_SDIOIF_INT:
il

Fzllt BUF =5 iy

Jik BUF Hh e A 2oh i
el BUF A (8 A 2ch i
SD 1/O # iz iy

/* disable interrupt */

sdio_interrupt_enable(SDIO1, (SDIO_DTFAIL_INT | SDIO_DTTIMEOUT _INT |\
SDIO_DTCMP_INT | SDIO_TXBUFH_INT | SDIO_RXBUFH_INT

[\

SDIO_TXERRU_INT| SDIO_RXERRO_INT | SDIO_SBITERR_INT), FALSE);

5.18.12

K ¥ sdio_flag_get

NERFEA T iR sdio_flag_get

3 366. K% sdio_flag_get

A iR
R4 sdio_flag_get
PR E R Y flag_status sdio_flag_get(sdio_type *sdio_x, uint32_t flag);
ThRestiid BEIUH| Wi TE s 2 15 Bk
MANZH sdio_x: f&E[f) SDIO 4%, 1: SDIO1
MANSH 2 flag: 18& M W%y
it 24 7
pEAEILE flag_status: R[EFrEM KPR, Bl (SET) REHE (RESET)
SR kAT ¥
R FH R 2 ¥
flag

RN flag br&
SDIO_CMDFAIL_FLAG:
SDIO_DTFAIL_FLAG:
SDIO_CMDTIMEOUT_FLAG:
SDIO_DTTIMEOUT_FLAG:
SDIO_TXERRU_FLAG:
SDIO_RXERRO_FLAG:

SDIO_CMDRSPCMPL_FLAG:

SDIO_CMDCMPL_FLAG:
SDIO_DTCMP_FLAG:
SDIO_SBITERR_FLAG:
SDIO_DTBLKCMPL_FLAG:
SDIO_DOCMD_FLAG:
SDIO_DOTX_FLAG:
SDIO_DORX_FLAG:
SDIO_TXBUFH_FLAG:
SDIO_RXBUFH_FLAG:
SDIO_TXBUFF_FLAG:
SDIO_RXBUFF_FLAG:
SDIO_TXBUFE_FLAG:

4 CRC il 2 Wehs &
it CRC 8 2 Woks &
i AR I b i

KA I A

Rk BUF R e iR &
BRI BUF EiassiRbr &
PR A A1 R b &
2 Rk 5T bR &

KA A 0 56 b 5

R GU AT AP AR
KW P i 56 b &
IEFEAE R A bR &
IEAEAE R bR &

IEAE R bR 5

Ki% BUF F5hr &
Pl BUF 5 h5
K% BUF Jpibr &

U BUF Jidn &

Ki% BUF =hrik
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SDIO_RXBUFE_FLAG:
SDIO_TXBUF_FLAG:
SDIO_RXBUF_FLAG:
SDIO_SDIOIF_FLAG:
N

Hzllt BUF = hrd

Hik BUF HR IS0 2obn i
el BUF (8 A s s
SD I/0 # bR &

/* check dttimeout flag */

{
}

if(sdio_flag_get(SDIOx, SDIO_DTTIMEOUT FLAG) != RESET)

5.18.13

BR% sdio_interrupt_flag_get

NERFEA T R %L sdio_interrupt_flag_get

% 367. ¥ sdio_interrupt_flag_get

A iR
R sdio_interrupt_flag_get
PR E R Y flag_status sdio_interrupt_flag_get(sdio_type *sdio_x, uint32_t flag);
ThRestiid BEHCH TR B I TR S R R B
MANZH sdio_x: f&E[f) SDIO 4%, 1: SDIO1
MANSH 2 flag: 18& M W%y
it 24 7
pEAEILE flag_status: R[EFrEM KPR, Bl (SET) REHE (RESET)
SR kAT ¥
R FH R 2 ¥
flag

€ 1) flag Fr&

SDIO_CMDFAIL_FLAG:

SDIO_DTFAIL_FLAG:

SDIO_CMDTIMEOUT_FLAG:
SDIO_DTTIMEOUT_FLAG:
SDIO_TXERRU_FLAG:
SDIO_RXERRO_FLAG:
SDIO_CMDRSPCMPL_FLAG:
SDIO_CMDCMPL_FLAG:

SDIO_DTCMP_FLAG:

SDIO_SBITERR_FLAG:
SDIO_DTBLKCMPL_FLAG:

SDIO_DOCMD_FLAG:
SDIO_DOTX_FLAG:
SDIO_DORX_FLAG:
SDIO_TXBUFH_FLAG:

SDIO_RXBUFH_FLAG:

SDIO_TXBUFF_FLAG:
SDIO_RXBUFF_FLAG:
SDIO_TXBUFE_FLAG:

2023.10.26

4 CRC il 2 Wehs &
it CRC 8 2 Woks &
i AR I b i

KA I A

Rk BUF R e iR &
BRI BUF EiassiRbr &
PR A A1 R b &
2 Rk 5T bR &

KA A 0 56 b 5

R GU AT AP AR
KW P i 56 b &
IEFEAE R A bR &
IEAEAE R bR &

IEAE R bR 5

Ki% BUF F5hr &
Pl BUF 5 h5
K% BUF Jpibr &

U BUF Jidn &

Ki% BUF =hrik
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2023.10.26

SDIO_RXBUFE_FLAG:
SDIO_TXBUF_FLAG:
SDIO_RXBUF_FLAG:
SDIO_SDIOIF_FLAG:
il

Hzllt BUF = hrd

Hik BUF HR IS0 2obn i
el BUF (8 A s s
SD I/0 # bR &

/* check dttimeout interrupt flag */

{
}

if(sdio_interrupt_flag_get(SDIOx, SDIO_DTTIMEOUT_FLAG) = RESET)

5.18.14 M# sdio_flag_clear
NERHIA T R sdio_flag_clear

* 368. E# sdio_flag_clear

A iR
R sdio_flag_clear
PR E R Y void sdio_flag_clear(sdio_type *sdio_x, uint32_t flag);
ThRestiid TEBRRE FRE AL
BINZH sdio_x: #45E[f SDIO 4%, 1: SDIO1
MANSH 2 flag: 18& M W%y
it 24 7
IR [E{H 7
SR kAT T
R FH R 2 ¥
flag

RN flag br&
SDIO_CMDFAIL_FLAG:
SDIO_DTFAIL_FLAG:
SDIO_CMDTIMEOUT_FLAG:
SDIO_DTTIMEOUT_FLAG:
SDIO_TXERRU_FLAG:
SDIO_RXERRO_FLAG:

SDIO_CMDRSPCMPL_FLAG:

SDIO_CMDCMPL_FLAG:
SDIO_DTCMP_FLAG:
SDIO_SBITERR_FLAG:
SDIO_DTBLKCMPL_FLAG:
SDIO_SDIOIF_FLAG:

Bl

4 CRC il 2 Wehs &
it CRC 8 2 Woks &
i AR I b i

KA I A

Rk BUF R e iR &
BRI BUF EiassiRbr &
PR A A1 R b &
2 Rk 5T bR &

KA A 0 56 b 5

R GU AT AP AR
KW P i 56 b &

SD 1/0 #EA bR &

/* clear flags */
#define SDIO_STATIC_FLAGS

((uint32_t)0X000005FF)

sdio_flag_clear(SDIO1, SDIO_STATIC_FLAGS);
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5.18.15 Mi# sdio_command_config

2023.10.26

TNERHIA T pR %L sdio_command_config

x 369. E# sdio_command_config

BiH #R
A EA sdio_command_config
PR A void sdio_command_config(sdio_type *sdio_x, sdio_command_struct_type
*command_struct);
Thegfik SR E
BINZH sdio_x: &€ SDIO 4%, : SDIO1
MASH 2 command_struct: 8145 #4& sdio_command_struct_type F$84t
ot 28 x
pA I[N 7
Sk ok AF 7
Bl H B 4 7

command_struct
sdio_command_struct_type 4514k E X1t at32f403_sdio.h 3L, WA :

typedef struct

{
uint32_t argument;
uint8_t cmd_index;
sdio_reponse_type rsp_type;
sdio_wait_type wait_type;

} sdio_command_struct_type;

argument

BN KIR G R E B — 807>, &> REkkE

cmd_index

RIEWIfr 29T

rsp_type

M NSRS, & dn KAk E, FIERSRA T

SDIO_RESPONSE_NO: T ¥

SDIO_RESPONSE_SHORT: i)
SDIO_RESPONSE_LONG: K1)

wait_type

GRS, MR RARIGE, IERSERAT
SDIO_WAIT_FOR_NO: Lry
SDIO_WAIT_FOR_INT: E TR
SDIO_WAIT_FOR_PEND:  #fpftnsh

Nl

/* send cmd16, set block length */

sdio_command_struct_type sdio_command_init_struct;
sdio_command_init_struct.argument = (uint32_t)8;
sdio_command_init_struct.cmd_index = SD_CMD_SET_BLOCKLEN,;
sdio_command_init_struct.rsp_type = SDIO_RESPONSE_SHORT;
sdio_command_init_struct.wait_type = SDIO_WAIT_FOR_NO;
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/* sdio command config */

sdio_command_config(SDIOx, &sdio_command_init_struct);

5.18.16 ¥ sdio_command_state_machine_enable

AR T K% sdio_command_state_machine_enable

% 370. ¥ sdio_command_state_machine_enable

i H Had
A EA sdio_command_state_machine_enable
PR void sdio_command_state_machine_enable(sdio_type *sdio_x, confirm_state
new_state);
Tyhe ik S REHULERE R E
MANSH sdio_x: f&E[f) SDIO 4%, 1: SDIO1
WSS 2 new_state: B ERSE. JFE (TRUE), %1 (FALSE)
ot 28 x
IR A o
So koAt I
W e 2 I
il
/* enable ccsm */
sdio_command_state_machine_enable(SDIO1, TRUE);

5.18.17 % sdio_command_response_get

ML T % sdio_command_response_get

#* 371. ¥# sdio_command_response_get

W H #iR

ERAE sdio_command_response_get
Eap g it uint8_t sdio_command_response_get(sdio_type *sdio_x);
DhRek 358 S 3] 4 i 4 W 2 o of I8 ) i 4
MANSHA sdio_x: fHE[f SDIO 4, fi: SDIO1
MANZH 2 7
it 25 7
IR [AME uint8_t: 3 [ Wi 38 ) iy JS2 T X ) iy 25
So oAt 7
B H R 4 7

2Nl
/* get response of command index */
uint8_t rsp_cmd = 0;
rsp_cmd = sdio_command_response_get(SDIO1);

5.18.18 M ¥ sdio_response_get

NEIA T % sdio_response_get

2023.10.26
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X 372. ¥# sdio_response_get

BiH #R
A€ sdio_response_get
PR T uint32_t sdio_response_get(sdio_type *sdio_x, sdio_rsp_index_type reg_index);
Difeftig p A Ell SEk R
MANSEA sdio_x: fHE[f) SDIO 4}, #1: SDIO1
MANZH 2 reg_index: WM ZFF24m T, AT 1/2/3/4 WIS FFAFA, FREUN B 251725 10 57
H
th =% 7
Il ) I
Se kg AF 7
B R o
reg_div
W] N7 2 A7 i 5 S 2
SDIO_RSP1_INDEX: i 2 7254w "5 1
SDIO_RSP2_INDEX: i 2 {7 #4m 5 2
SDIO_RSP3_INDEX: iR #7445 3
SDIO_RSP4_INDEX: iR & {7 #4545 4

N

5.18.19

2023.10.26

/* get response register1 */

response = sdio_response_get(SDIO1, SDIO_RSP1_INDEX);

% ¥ sdio_data_config

NERFER T % sdio_data_config

% 373. E# sdio_data_config

A i3}
ERAE sdio_data_config
R Y void sdio_data_config(sdio_type *sdio_x, sdio_data_struct_type *data_struct);
Digefliid R SH B
BINSH sdio_x: #45E[f SDIO 4%, 1: SDIO1
WASH 2 data_struct: 15 [H45H1k sdio_data_struct_type HIF54%F
i 24 7
IR [EME 7
SR kAT 7
R FH e 4 7

data_struct

sdio_data_struct_type &544 e LTE at32f403_sdio.h SCfFH, MU

typedef struct

{
uint32_t timeout;
uint32_t data_length;
sdio_block_size_type block_size;

sdio_transfer_mode_type

sdio_transfer_direction_type

transfer_mode;
transfer_direction;

#2211 R
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} sdio_data_struct_type;
timeout

BEAT BARAL S IS A, BB B E T R i
data_length

C A C TN RS =

block_size

P size K/, B FEA

SDIO_DATA BLOCK_ SIZE 1B:
SDIO_DATA BLOCK_ SIZE 2B:
SDIO_DATA BLOCK_SIZE 4B:
SDIO_DATA BLOCK_ SIZE 8B:
SDIO_DATA BLOCK_ SIZE 16B:
SDIO_DATA BLOCK_ SIZE 32B:
SDIO_DATA BLOCK_SIZE 64B:
SDIO_DATA BLOCK_ SIZE 128B:
SDIO_DATA BLOCK_ SIZE 256B:
SDIO_DATA BLOCK_ SIZE 512B:
SDIO_DATA BLOCK_SIZE 1024B:
SDIO_DATA BLOCK_SIZE 2048B:
SDIO_DATA BLOCK_SIZE_4096B:
SDIO_DATA BLOCK_SIZE 8192B:
SDIO_DATA BLOCK_SIZE 16384B:
transfer_mode

EE T TSNS

SDIO_DATA BLOCK_TRANSFER:
SDIO_DATA STREAM_TRANSFER:
transfer_direction

Bt A7 1m) 257

SDIO_DATA TRANSFER TO_CARD:

SDIO_DATA_TRANSFER_TO_CONTROLLER:

2N

PR /NN 1-bit
PR/ 2-bit
PR/ N 4-bit
PR/ 8-bit
HUR/NA 16-bit
HUR/NA 32-bit
HUR/NA 64-bit
BRI 128-bit
BRI 256-bit
BRI 512-bit
Bk /A 1024-bit
kNN 2048-bit
Bk /A 4096-bit
R /N A 8192-bit
kA 16384-bit

Ml AR A A
Mo Az AR A%

Kol th i 2 2R
Hep bR B ) 25

sdio_data_struct_type sdio_data_init_struct;

sdio_data_init_struct.block_size = SDIO_DATA_BLOCK_SIZE_512B;

sdio_data_init_struct.data_length = 8 ;

sdio_data_init_struct.timeout = SD_DATATIMEOUT ;

sdio_data_init_struct.transfer_direction = SDIO_DATA_TRANSFER_TO_CARD;
sdio_data_init_struct.transfer_mode = SDIO_DATA_BLOCK_TRANSFER;

/* config sdio data */

sdio_data_config(SDIO1, &sdio_data_init_struct);

5.18.20

¥ sdio_data_state_machine_enable

AR T BB %L sdio_data_state_machine_enable

2023.10.26
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5.18.21

5.18.22

2023.10.26

R 374. K # sdio_data_state_machine_enable

BiH #R
A€ sdio_data_state_machine_enable
PR T void sdio_data_state_machine_enable(sdio_type *sdio_x, confirm_state
new_state);
Thegfig HHDREHE RE B E
MANSEA sdio_x: fH7E[f) SDIO 4}, #1: SDIO1
BINZH 2 new_state: M EIRS. JFH (TRUE), Xil (FALSE)
th =% 7
Il ) P
Se kg AF 7
Bl H R 4 7
Nl
/* enable desm */
sdio_data_state_machine_enable(SDIO1, TRUE);

PR ¥ sdio_data_counter_get

MR T R # sdio_data_counter_get

% 375. ¥ sdio_data_counter_get

T H Eii:pa
ERAE sdio_data_counter_get
PR 3 uint32_t sdio_data_counter_get(sdio_type *sdio_x);
Digefliid T2 [ 455 A i ) A0 - 2
MANSHA sdio_x: fHE[f SDIO 4, fi: SDIO1
MINSH 2 &
it 25 W
R [EME uint32_t: 3 [l 45 1 i O Bcdhs <7 5 4
So oAt I
W e I
~Hl
/* get data counter */
uint32_t count = 0;
count = sdio_data_counter_get (SDIO1);

K ¥ sdio_data_read

TNRHIA T %) sdio_data_read

% 376. B ¥ sdio_data_read

W H i3
R sdio_data_read
AR Y uint32_t sdio_data_read(sdio_type *sdio_x);
ThRestik M fifo HL—A word ¥
MANSEA sdio_x: f#7EMf) SDIO 4}, #1: SDIO1

#2713 |

WA 2.0.5




<[

5

AT32F403[E 4 FEBSP&Pack M FHIE S

HiA i)
HINSH 2 x
MINSH 3 P
IR [AE uint32_t: BHY—> word £
S AF 7
W F R 7
il

/* read data */
uint32_t data = 0;

5.18.23

data = sdio_data_read(SDIO1);

% ¥ sdio_buffer_counter_get

NERFEAR T R %L sdio_buffer_counter_get

% 377. ¥ sdio_buffer_counter_get

H #iR
R sdio_buffer_counter_get
PR #J5 A uint32_t sdio_buffer_counter_get(sdio_type *sdio_x);
Thread RELKES A BUF BREZE M BUF 13 H R 13 H
MANSEA sdio_x: fHEff) SDIO 4}, l1: SDIO1
MWANZH 2 x
a2 8 x
A EIRN 7
Sk ok AF x
W F eR 2 7
Nl
/* get buffer count */
uint32_t count = 0;
count = sdio_buffer_counter_get(SDIO1);

5.18.24 X ¥ sdio_data_write
TR T AL sdio_data_write

2023.10.26

% 378. ¥ sdio_data_write

A iR
ZERAEA sdio_data_write
R Y void sdio_data_write(sdio_type *sdio_x, uint32_t data);
Thaestik H—> word ##s £k 3% fifo
HINSH1 sdio_x: #55E[f SDIO 4%, #1: SDIO1
HNSH 2 7
25 7
IR A 7
So okt p
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BiH Ei: o)
iR H B 2 7
2Nl
[* write data */
uin32_t data = 0x11223344;
sdio_data_write(SDIO1, data);

5.18.25 ¥ sdio_read_wait_mode_set

IR T %L sdio_read_wait_mode_set

% 379. K# sdio_read_wait_mode_set

A Eiii3%}
DA EA sdio_read_wait_mode_set
PR E R Y void sdio_read_wait_mode_set(sdio_type *sdio_x, sdio_read_wait_mode_type
mode);
ThRestiik BN E
MANSHA sdio_x: fHE[f SDIO 4k, fi: SDIO1
MMNSH 2 mode: EEFIFER
i 24 7
IR [EME 7
Se kAT 7
R FH R 2 ¥
mode

SDIO_READ_WAIT_CONTROLLED BY_D2: i#%:£5 1 DATA Line2 i
SDIO_READ_WAIT_CONTROLLED BY_CK: %&£ i i b £ 42 il

il

/* config read wait mode */

sdio_read_wait_mode_set(SDIO1, SDIO_READ_WAIT_CONTROLLED BY_D2);

5.18.26 ¥ sdio_read_wait_start
N EHIR T K%L sdio_read_wait_start

% 380. H¥ sdio_read_wait_start

T H ik
R sdio_read_wait_start
PR B T void sdio_read_wait_start(sdio_type *sdio_x, confirm_state new_state);
Dhredd BRI IR E
INZHA sdio_x: 1§iE[f) SDIO 4h&, 1: SDIO1
MINSH 2 new_state: B EARE. JFH (TRUE), KK (FALSE)
25 7
R [EME 7
So oAt 5
Wi F R 2 x

b pR B0 F T R R I U615 A, RO BB
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Bl

/* start read wait mode */

sdio_read_wait_start (SDIO1, TRUE);

5.18.27

E ¥ sdio_read_wait_stop

NERAIR T K%L sdio_read_wait_stop

% 381. E# sdio_read_wait_stop

WA ik
A€ sdio_read_wait_stop
PR Y void sdio_read_wait_stop(sdio_type *sdio_x, confirm_state new_state);
ThRestiid BT IR A
MANSH sdio_x: f&E[f) SDIO 4%, 1: SDIO1
BINSHL 2 new_state: HMBEIRS. FF/E (TRUE), ki (FALSE)
it 24 7
IR [EME 7
Seth kAT 7
B R FH R 2 7

TR S P NP P 2 T )
=hl

/* stop read wait mode */

sdio_read_wait_stop (SDIO1, TRUE);

5.18.28

i ¥ sdio_io_function_enable

N EHIR T B % sdio_io_function_enable

% 382. ¥ sdio_io_function_enable

TiH Eii:py
ERAE sdio_io_function_enable
Eap gt void sdio_io_function_enable(sdio_type *sdio_x, confirm_state new_state);
Dhred 10 ThRERL AL RE i B
MANSHA sdio_x: fHE[( SDIO 4, i: SDIO1
MANZH2 new_state: BB E IR . JF/H (TRUE), X (FALSE)
it 25 7%
IR [AME 7
So oAt 7
W F R 7
2Nl
/* enable sdio 10 mode */
sdio_io_function_enable (SDIO1, TRUE);

5.18.29

K ¥ sdio_io_suspend_command_set

AR T k% sdio_io_suspend_command_set

2023.10.26
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5.19

2023.10.26

3 383. K #} sdio_io_suspend_command_set

BiH #R
A€ sdio_io_suspend_command_set
PR T void sdio_io_suspend_command_set(sdio_type *sdio_x, confirm_state
new_state);
Thegfig 1O ThRERLF S dr & (E R B B
MANSEA sdio_x: fH7E[f) SDIO 4}, #1: SDIO1
BINZH 2 new_state: M EIRS. JFH (TRUE), Xil (FALSE)
th =% 7
Il ) P
Se kg AF 7
Bl H R 4 7
Nl
/* send suspend command */
sdio_io_suspend_command_set (SDIO1, TRUE);

TREH T TMR T /788 5

Eif 2% (TMR)

TMR ZF 785458 tmr_type,
/**

52 TS0 “at32f403_tmrh i1 :

* @brief type define tmr register all

*/
typedef struct
{

} tmr_type;

A
e

7 384. TMR F 788X NE

Tk Ei::3oN
ctrl1 TMR 42 il 47 4725 1
ctri2 TMR 42 il 27 4735 2
stetrl TMR VK2 I 2535 01 25 77 2%
iden TMR DMA/ W7 i G a7 4797
ists TMR HWRRAS ZF 728
swevt TMR R w7 4%
cm1 TMR BER A A3 1
cm2 TMR BB A 38 2
cetrl TMR 38 18 2 1l 27 F7 4%
cval TMR T+ #UE
div TMR T 5347 2
pr TMR A 75 1744
rpr TMR =& A e /728

®2TTH
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2023.10.26

T i3
c1dt TMR @38 1 504 %7 2%
c2dt TMREIE 2 #0475 74
c3dt MR I 3 Hodls & 77 4%
c4dt TMREIE 4 #0475 74
brk TMR 3 435 47 4%
dmactrl TMR DMA %] 2 17 &
dmadt TMR DMA #8717 4
TRAEHT TMR FEREUL R :
#* 385. TMR FEEE A %
H# 4 i3}

tmr_reset TMR i1 CRM B & 28 547
tmr_counter_enable J& FIEZEH TMR 4028
tmr_output_default_para_init WGtk TMR #i BRI S5
tmr_input_default_para_init WG TMR f N ERIA S 5L
tmr_brkdt_default_para_init ¥tk TMR brkdt BRiA S5
tmr_base_init YIEAL TMR . 5040
tmr_clock_source_div_set W E TMR PR 40 R L
tmr_cnt_dir_set wHE TMR AT 1)
tmr_repetition_counter_set WHEES AR (rpr) FIE
tmr_counter_value_set WEH TMR 5435
tmr_counter_value_get FEE TMR 38l
tmr_div_value_set W TMR 404 s
tmr_div_value_get FREL TMR 4345 5848
tmr_output_channel_config fic B TMR gy 383
tmr_output_channel_mode_select IEFE TMR i 3 18R
tmr_period_value_set %8 TMR 1
tmr_period_value_get FHL TMR J& 18
tmr_channel_value_set W E TMR i
tmr_channel_value_get FRE TMR i#iE(E
tmr_period_buffer_enable Ja FHEAEH TMR & AZE e X
tmr_output_channel_buffer_enable o FH 22 ] TMR 6 H i 2% v (X
tmr_output_channel_immediately_set WHE TMR % e 7 R A g
tmr_output_channel_switch_set B TMR it il i ¢
tmr_one_cycle_mode_enable Ja FH B2 TMR B 345 5
tmr_32_bit_function_enable JA AR TMR 32 fizThse (plus 20
tmr_overflow_request_source_set P TMR i B =R
tmr_overflow_event_disable AR R TMR %8 3= 2k
tmr_input_channel_init WikEt TMR fi N8 18
tmr_channel_enable JA B2 A TMR #iE
tmr_input_channel_filter_set W HE TMR f N\ BTE T IESS
tmr_pwm_input_config B B TMR pwm A
tmr_channel1_input_select #F TMR IS 1 A\
tmr_input_channel_divider_set W HE TMR N\ #IE 5 535

¥ 278 |
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tmr_primary_mode_select

P TMR 458

tmr_sub_mode_select

HHE TMR UCGE I 2388

tmr_channel_dma_select

#eFF TMR JEIE ) DMA 55Kk

tmr_hall_select

%EE TMR hall #58,

tmr_channel_buffer_enable

Jo AR TMR 388 22 1 [X

tmr_trigger_input_select

e TMR JCE I i & N

tmr_sub_sync_mode_set

BEE TMR G I 2% [F 25

tmr_dma_request_enable

Ja 2% TMR DMA &3k

tmr_interrupt_enable J& F B A TMR A iy
tmr_interrupt_flag_get FRELF W TMR A3id
tmr_flag_get FEE TMR #5i0
tmr_flag_clear 15k TMR Frid
tmr_event_sw_trigger Ak TMR S04

tmr_output_enable

JA R AR TMR %t A e

tmr_internal_clock_set

WHE TMR P&

tmr_output_channel_polarity_set

BLE TMR i EE

tmr_external_clock_config

A& TMR Zh

tmr_external_clock_mode1_config

fic & TMR #hEREBhi 2 1

tmr_external_clock_mode2_config

fic & TMR #hEHT bkt 2

tmr_encoder_mode_config

it B TMR Zfid 88

tmr_force_output_set

BB TMR S i

tmr_dma_control_config

B2 E TMR DMA #24i)

tmr_brkdt_config

fic & TMR R ZE 8 SFIFE X i (8]

5.19.1 KE tmr_reset
NERAE T R tmr_reset

% 386. FRHL tmr_reset

TiH ity

R tmr_reset

Eap g it void tmr_reset(tmr_type *tmr_x);

e ik TMR 1 CRM & A7 2747 45 2 AL

LN tmr_x: FTiEFER) TMR 4%, 28007 DLkl g Hhz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR6, TMR7, TMR8, TMR9, TMR10,
TMR11, TMR12, TMR13, TMR14, TMR15

25 7

R [EME 7

So oAt 7

o 18 R crm_periph_reset();

2Nl

‘ tmr_reset(TMR1);

5.19.2 K ¥ tmr_counter_enable
NFRAIR T B % tmr_counter_enable

2023.10.26
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X 387. K% tmr_counter_enable

BiH iR

A€ tmr_counter_enable

PR 7Y void tmr_counter_enable(tmr_type *tmr_x, confirm_state new_state);

Thegfik Ja a2 TMR TH4s

HNZH tmr_x: FrikfER) TMR 4%, 2S00 DUkiig Hdhz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR6, TMR7, TMR8, TMR9, TMR10,
TMR11, TMR12, TMR13, TMR14, TMR15

HMANSH 2 new_state: ¥ EECE MRS, ATiEHEH (TRUE) 2idtiH] (FALSED

th =% 7

b4 EIf ) P

Sk ok AF x

Bl H B 4 7

Nl

‘ tmr_counter_enable(TMR1, TRUE);

5.19.3 ¥ tmr_output_default_para_init

FRAER T E# tmr_output_default_para_init

Z 388. H# tmr_output_default_para_init

mHE R

PRI 4 tmr_output_default_para_init

PR 3 void tmr_output_default_para_init(tmr_output_config_type *tmr_output_struct);
Difedtiik WEt tmr HHERINS

MINSH tmr_output_struct: 5454 tmr_output_config_type 514Gk Fa 5T

it 24 T

IR [FIME ¥

SR kAT &

R FH R 2 ¥

FERMIAR T tmr_output_struct £~k R HERME

% 389. tmr_output_struct FRIAE

BLR BRME
oc_mode TMR_OUTPUT_CONTROL_OFF
oc_idle_state FALSE
occ_idle_state FALSE

oc_polarity TMR_OUTPUT_ACTIVE_HIGH
occ_polarity TMR_OUTPUT_ACTIVE_HIGH
oc_output_state FALSE
occ_output_state FALSE

Bl

tmr_output_config_type tmr_output_struct;

tmr_output_default_para_init(&tmr_output_struct);

2023.10.26
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5.19.4 BR¥ tmr_input_default_para_init

N RAIER T PRE tmr_input_default_para_init

% 390. ¥ tmr_input_default_para_init

BiH iR

A EA tmr_input_default_para_init

PR T void tmr_input_default_para_init(tmr_input_config_type *tmr_input_struct);
Thegdwik HIEA TMR fa N BRAS 2

WANSH tmr_input_struct: F51A1 454K tmr_input_config_type FI#WIMA1LIE4E

th =% 7

pAEIf ) 7

Sk ok AF 7

Bl H B 4 7

NEMIAT tmr_input_struct 54N A BRI G

£ 391. tmr_input_struct BRAE

o)

RIME

input_channel_select

TMR_SELECT_CHANNEL_1

input_polarity_select

TMR_INPUT_RISING_EDGE

input_mapped_select

TMR_CC_CHANNEL_MAPPED_DIRECT

input_filter_value

0x0

Bl

tmr_input_config_type tmr_input_struct;

tmr_input_default_para_init(&mr_input_struct);

5.19.5 BEK# tmr_brkdt_default_para_init

NERHIA T R tmr_brkdt_default_para_init

2023.10.26

% 392. E# tmr_brkdt_default_para_init

TiH ity

R tmr_brkdt_default_para_init

R ER T void tmr_brkdt_default_para_init(tmr_brkdt_config_type *tmr_brkdt_struct);
Dyfedtik ¥tk TMR brkdt kil 25

WS tmr_brkdt_struct: 15 HZ5H44 tmr_brkdt_config_type HI#WIAA LIRS

it 25 7

R [EME 7

So oAt 7

e FH el £ 7

TEERMIR T tmr_brkdt_struct £4N 8 A 1 ERIME

% 393. tmr_brkdt_struct BRiAEH

B BRiNME
deadtime 0x0
brk_polarity TMR_BRK_INPUT_ACTIVE_LOW
wp_level TMR_WP_OFF
#2811 hRAs 2.0.5
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HLR BRINME

auto_output_enable FALSE

fcsoen_state FALSE

fcsodis_state FALSE

brk_enable FALSE
2Nl

tmr_brkdt_config_type tmr_brkdt_struct;
tmr_brkdt_default_para_init(&tmr_brkdt_struct);

5.19.6 K% tmr_base_init
TR T B tmr_base_init

% 394. K tmr_base_init

T H iR

Refe tmr_base_init

BRI AR Y void tmr_base_init(tmr_type* tmr_x, uint32_t tmr_pr, uint32_t tmr_div);
DhRedtiik Yia TMR B, 4340

LN 2|

tmr_x: &K TMR 4MBE, %S H0m] UG Kz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR6, TMR7, TMR8, TMR9, TMR10,
TMR11, TMR12, TMR13, TMR14, TMR15

MANSH 2 tmr_pr: ENZEAIME, 16 A€ #5 rTH 0x0000~0xFFFF, 32 fi75E I 2% Al HY
0x0000_0000~0xFFFF_FFFF

MINSHL3 tmr_div: &M 4 4fH, 0x0000~0xFFFF

LR 7

I B 7

Sk AF 7

U FH R 7

il

\ tmr_base_init(TMR1, OxFFFF, OxFFFF);

5.19.7 K ¥ tmr_clock_source_div_set
AR T K% tmr_clock_source_div_set

2023.10.26

* 395. K% tmr_clock_source_div_set

W H iR

ZERAEA tmr_clock_source_div_set

R Y void tmr_clock_source_div_set(tmr_type *tmr_x, tmr_clock_division_type
tmr_clock_div);

Difeftiik B E TMR BHi5 o 45 2 5

MASHA

tmr_x: &K TMR 4h8E, %S DUE R A oz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR8, TMR9, TMR10, TMR11, TMR12,
TMR13, TMR14, TMR15

MNSH 2 tmr_clock_div: &I 3 E 2047 R 50
HH S I

% 2821

WA 2.0.5



<[

5

AT32F403[E 4 FEBSP&Pack M FHIE S

5.19.8

5.19.9

2023.10.26

i H EiEp)
R EHME x
Sk kAT 7
Wi F pa 2 x

tmr_clock_div

BCE TMR I Bl 73 45 52 K

TMR_CLOCK_DIVA1: 5 i 2 oh i 4341 250N 1
TMR_CLOCK_DIV2: 5 B ohii 4345 2 50 h 2
TMR_CLOCK_DIV4: 5 3 434 2 30N 4

Bl

‘ tmr_clock_source_div_set(TMR1, TMR_CLOCK_DIV4);

¥ tmr_cnt_dir_set
IR T BREL tmr_cnt_dir_set

% 396. K tmr_cnt_dir_set

TiH iR
A EA tmr_cnt_dir_set
BRI A5 Y void tmr_cnt_dir_set(tmr_type *tmr_x, tmr_count_mode_type tmr_cnt_dir);

BILi 1 Ry

BEE TMR s 1807 1)

LN 2|

tmr_x: &K TMR 4MBE, %S H0m] UG Kz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR8, TMR9, TMR10, TMR11, TMR12,

TMR13, TMR14, TMR15

MINSHL 2

tmr_cnt_dir: &R 8HE05

it 25

x

iR [ElME

S ft

e FH eR 2

off [off | od

tmr_cnt_dir

BB EM ST 80T 1)
TMR_COUNT_UP:
TMR_COUNT_DOWN:

TMR_COUNT_TWO_WAY 1:
TMR_COUNT_TWO_WAY _2:
TMR_COUNT_TWO_WAY _3:

2N

SE I ae T s i) Btk
SE I A THEER 1R R T

SE B B 3 e ok X ) 6 55 - Hip 1
SE B A B 3 v o e ) S B A 2
SE I 2808 e 3 55 B R 3

‘tm[anmnﬁeKTMR1,TMR_COUNT_UPx

B % tmr_repetition_counter_set

R T BB tmr_repetition_counter_set

# 397. B ¥ tmr_repetition_counter_set

BH

[P

tmr_repetition_counter_set

% 283 W
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W H i)
PR void tmr_repetition_counter_set(tmr_type *tmr_x, uint8_t tmr_rpr_value);
Tifeftig WEELZ AW AHE (pr) FIE
NS tmr_x: Frik#Ei TMR 4%, %S 500T DUEHR E Kbz —:
TMR1, TMRS8, TMR15
MAZH 2 tmr_rpr_value: EI &5 S FIME, 7 E 0x00~0xFF
i 24 ¥
12 [EME ¥
etk kAT ¥
B R FH o 4 7
~pl

‘ tmr_repetition_counter_set(TMR1, 0x10);

5.19.10 BR¥{ tmr_counter_value_set
NERHIA T %L tmr_counter_value_set

% 398. E# tmr_counter_value_set

T H iR
R tmr_counter_value_set
PR # 5 A void tmr_counter_value_set(tmr_type *tmr_x, uint32_t tmr_cnt_value);
Tyhe ik WE TMR 8 E
MWANZHA tmr_x: FTiEEER) TMR 4%, 28007 DLkl Hhz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR6, TMR7, TMR8, TMR9, TMR10,
TMR11, TMR12, TMR13, TMR14, TMR15
WASH 2 tmr_cnt_value: EI & iTE#ME, 16 f7El 287 I 0x0000~0xFFFF, 32 fi &}
#% 7B 0x0000_0000~0xFFFF_FFFF
a2 8 x
A IR 7
Sk ok AF x
W e 2 x
~Hl
‘ tmr_counter_value_set(TMR1, OxFFFF);

5.19.11 % tmr_counter_value_get

R T BAE tmr_counter_value_get

% 399. E# tmr_counter_value_get

[P

tmr_counter_value_get

uint32_t tmr_counter_value_get(tmr_type *tmr_x);

FRILTMR TH 58 E

tmr_x: iR TMR Sk, 280 DOk | bz —
TMR1, TMR2, TMR3, TMR4, TMR5, TMR6, TMR7, TMRS8, TMR9, TMR10,
TMR11, TMR12, TMR13, TMR14, TMR15

2023.10.26

% 284 A 2.0.5




[

AT32F403[E 4 FEBSP&Pack M FHIE S

BH

®

it 24

iR el

R

Sk kAT

e F pa 2

off | ofl | & | oH| 2

Bl

uint32_t counter_value;

counter_value = tmr_counter_value_get(TMR1);

5.19.12 % tmr_div_value_set
FERFR T EE tmr_div_value_set

& 400. F# tmr_div_value_set

H

(P

tmr_div_value_set

i
PR 4

void tmr_div_value_set(tmr_type *tmr_x, uint32_t tmr_div_value);

BvILE 1 (iR

WHE TMR 43 4RdE

LN 2|

tmr_x: &K TMR 4MBE, %S H0m] UG Kz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR6, TMR7, TMR8, TMR9, TMR10,
TMR11, TMR12, TMR13, TMR14, TMR15

MAZH 2 tmr_div_value: M #/IAE, 16 f5ii # AT HL 0X0000~OxFFFF, 32 fir it
577X 0X0000_0000~OXFFFF_FFFF

e =

R =

JeP I =

W B A =

Nl

| tmr_div_value_set(TMR1, OXFFFF);

5.19.13 ¥ tmr_div_value get
TRAE T KE tmr_div_value_get

X 401. FK# tmr_div_value_get

W H iR

ZERAE tmr_div_value_get

R Y uint32_t tmr_div_value_get(tmr_type *tmr_x);

Thaestik I TMR 434 e {8

MmN tmr_x: FriEEER TMR 4%, ZS80TDUERE Hd 2z —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR6, TMR7, TMR8, TMR9, TMR10,
TMR11, TMR12, TMR13, TMR14, TMR15

i =4 7

& [EE SE N &8 3 SAsAE

So okt 7

B R FH ok 4 7

2023.10.26
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Bl

uint32_t div_value;

div_value = tmr_div_value_get(TMR1);

5.19.14 BR# tmr_output_channel_config

R T B tmr_output_channel_config

% 402. F# tmr_output_channel_config

HiH E1:57)
A€ tmr_output_channel_config
PR void tmr_output_channel_config(tmr_type *tmr_x, tmr_channel_select_type

tmr_channel, tmr_output_config_type *tmr_output_struct);

Bl (ipu FCE TMR i i
N tmr_x: FTiEEER) TMR 4%, S 800T DUk E g Hhz —:

TMR1, TMR2, TMR3, TMR4, TMR5, TMR8, TMR9, TMR10, TMR11, TMR12,
TMR13, TMR14, TMR15

HNSH 2 tmr_channel: &I 2@ 1E

WMANSH3 tmr_output_struct: RE 451K tmr_output_config_type HIf&4H

it S5 ¥

SAGLE

e 3t

A FH vk K
tmr_channel
WE TMR #IE
TMR_SELECT_CHANNEL_1: e i 45181E 1
TMR_SELECT_CHANNEL_2: #%FEht#sidiE 2
TMR_SELECT_CHANNEL_3: #&Feeht#5idiE 3
TMR_SELECT_CHANNEL 4: #&Feeht45i8iE 4
tmr_output_config_type structure
tmr_output_config_type 7t at32f403_tmr.h #

of | ol | et

typedef struct
{
tmr_output_control_mode_type oc_mode;
confirm_state oc_idle_state;
confirm_state occ_idle_state;
tmr_output_polarity_type oc_polarity;
tmr_output_polarity_type occ_polarity;
confirm_state oc_output_state;
confirm_state occ_output_state;
} tmr_output_config_type;
oc_mode
P B e OB TE AR, RIXHEE R IG5 5 (CxORAW) #EATHACE
TMR_OUTPUT_CONTROL_OFF: Wi EEH H (CxOUT) 5 CxORAW HyiZEH:
TMR_OUTPUT_CONTROL_HIGH: B E CxORAW NE
TMR_OUTPUT_CONTROL_LOW: B E CxORAW M1k

2023.10.26 % 286 JRZs 2.0.5




U= AT32FA03[E £ FEBSP&Pack B H 18

TMR_OUTPUT_CONTROL_SWITCH: )4 CXORAW f] i3
TMR_OUTPUT_CONTROL_FORCE_LOW: & 5 CXORAW NIk
TMR_OUTPUT_CONTROL_FORCE_HIGH: il 5 CxORAW A,

TMR_OUTPUT_CONTROL_PWM_MODE_A: PWM iz A
TMR_OUTPUT_CONTROL_PWM_MODE_B: PWM #i5 B
oc_idle_state

T 5 i H JE T 25 PRIRAS

FALSE: i HiidiE SRR R 0

TRUE:  fHidiE S IRES N 1

occ_idle_state

T B E M H I8 P RIR S

FALSE: H M TE 25 RSN 0

TRUE: B4R i 2= RSN 1

oc_polarity

TiC. 5 i JE T A

TMR_OUTPUT _ACTIVE_HIGH: %l ik &
TMR_OUTPUT _ACTIVE_LOW:  # il iE A%
occ_polarity

T B H My e E AR

TMR_OUTPUT _ACTIVE_HIGH:  H kMg s i A vk =
TMR_OUTPUT _ACTIVE_LOW:  H b i i A PR
oc_output_state

i B it I TE RS

FALSE: i e 5

TRUE: fithi@iE I A

occ_output_state

Jic B HR M H s E RS

FALSE:  F kb i i i 5% ]

TRUE:  H b @iE e

il

tmr_output_config_type tmr_output_struct;

tmr_output_struct.oc_mode = TMR_OUTPUT_CONTROL_OFF;
tmr_output_struct.oc_output_state = TRUE;

tmr_output_struct.oc_polarity = TMR_OUTPUT_ACTIVE_HIGH,;
tmr_output_struct.oc_idle_state = TRUE;

tmr_output_struct.occ_output_state = TRUE;

tmr_output_struct.occ_polarity = TMR_OUTPUT_ACTIVE_HIGH,;
tmr_output_struct.occ_idle_state = TRUE;

tmr_output_channel_config(TMR1, TMR_SELECT_CHANNEL_1, &mr_output_struct);

5.19.15 ¥ tmr_output_channel_mode_select

R T BB tmr_output_channel_mode_select

2023.10.26 28T W JRZs 2.0.5
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5.19.16

2023.10.26

X 403. K% tmr_output_channel_mode_select

BiH iR
A€ tmr_output_channel_mode_select
PR T void tmr_output_channel_mode_select(tmr_type *tmr_x, tmr_channel_select_type
tmr_channel, tmr_output_control_mode_type oc_mode);
Thegfig e FE TMR i il TE A5 5
MNZH tmr_x: FrikfER) TMR 4%, 2S00 ki g Hdhz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR8, TMR9, TMR10, TMR11, TMR12,
TMR13, TMR14, TMR15
WMANSH 2 tmr_channel: & #%i81E
WMASH 3 oc_mode: Hi iR
ot 28 x
I[N 7
Sk ok AF x
Bl H B 4 7
tmr_channel
B E TMR J#IE

TMR_SELECT_CHANNEL_1: &4+ i) 45 1@iE 1
TMR_SELECT_CHANNEL_2: &+ e n 4@ 2
TMR_SELECT_CHANNEL_3: &+ e h 45i@iE 3
TMR_SELECT_CHANNEL_4: &+ ¢ h 451@i1E 4

oc_mode

W B B TE R S, ROXHEE R IG5 5 (CxORAW) #EATHC E
TMR_OUTPUT_CONTROL_OFF: Wrt@EiEH . (CxOUT) 5 CxORAW HyiZEH:
TMR_OUTPUT_CONTROL_HIGH: B E CxORAW N5
TMR_OUTPUT_CONTROL_LOW: BB CxORAW M1k
TMR_OUTPUT_CONTROL_SWITCH: P)#: CXORAW H H~F
TMR_OUTPUT_CONTROL_FORCE_LOW: [&i] 52 CXORAW “MIk
TMR_OUTPUT_CONTROL_FORCE_HIGH: [&i] 52 CXORAW A&

TMR_OUTPUT_CONTROL_PWM_MODE_A:  PWM £zt A
TMR_OUTPUT_CONTROL_PWM_MODE_B:  PWM #3 B

Bl

\ tmr_output_channel_mode_select(TMR1, TMR_SELECT_CHANNEL_1, TMR_OUTPUT_CONTROL_SWITCH);

¥ tmr_period_value_set

IR T B %L tmr_period_value_set

£ 404. E¥ tmr_period_value_set

W H iR

ZERAE tmr_period_value_set

R Y void tmr_period_value_set(tmr_type *tmr_x, uint32_t tmr_pr_value);
Digeflid #E TMR FE

MANSHA

tmr_x: iR TMR Sk, 280 DOk | bz —
TMR1, TMR2, TMR3, TMR4, TMR5, TMR6, TMR7, TMRS8, TMR9, TMR10,
TMR11, TMR12, TMR13, TMR14, TMR15
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i H HeR
MINSH 2 tmr_pr_value: 7E 0 28 WIfE, 16 (L5 I 45 A1 BX OX0000~O0XFFFF, 32 hiie i 2]
5% 0x0000_0000~OXFFFF_FFFF

i th 24 *

AELIES %

etk kAt %

e P B I

2Nl

l tmr_period_value_set(TMR1, OxFFFF);

5.19.17 ¥ tmr_period_value_get
MR T R %L tmr_period_value_get

% 405. E¥ tmr_period_value_get

TiH iR

ef e tmr_period_value_get

BRI 2R Y uint32_t tmr_period_value_get(tmr_type *tmr_x);

Thread FRAL TMR JE A {E

LN tmr_x: FrikfER TMR 4%, 22800 DUk g Kz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR6, TMR7, TMR8, TMR9, TMR10,
TMR11, TMR12, TMR13, TMR14, TMR15

25 W

A EIRN SE N 4% A I

Sk ok AF x

B H R 2 7

Nl
uint32_t pr_value;
pr_value = tmr_period_value_get(TMR1);

5.19.18 % tmr_channel_value_set
AR T K% tmr_channel_value_set

% 406. K# tmr_channel_value_set

W H iR

ZERAE tmr_channel_value_set

R Y void tmr_channel_value_set(tmr_type *tmr_x, tmr_channel_select_type
tmr_channel, uint32_t tmr_channel_value);

Difeftiik #E TMR B

MASHA

tmr_x: PRk TMR S5, 22800 LR E bz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR8, TMR9, TMR10, TMR11, TMR12,
TMR13, TMR14, TMR15

WMASH 2 tmr_channel: &} 2%l iE
MNSH 3 tmr_channel_value: i #EEE, 16 e i #% 7 H 0x0000~0xFFFF, 32 fii 5

i 5% 7T X 0x0000_0000~0xFFFF_FFFF

2023.10.26
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5.19.19

5.19.20

2023.10.26

BH

it 24

iR el

Sk kAT

e F pa 2

off | off | ofl | o

tmr_channel
WHE TMR @iE

TMR_SELECT_CHANNEL_1: &+ e mf
TMR_SELECT_CHANNEL_2: &+ e}
TMR_SELECT_CHANNEL_3: &+ e
TMR_SELECT_CHANNEL_4: &+ e hf

Bl

N
N
N

(mF (T (mF

A iHIE 1
AvifiE 2
AvifiE 3
AvifiE 4

N

(m

‘ tmr_channel_value_set(TMR1, TMR_SELECT_CHANNEL_1, OXFFFF);

PR %L tmr_channel_value_get

NERFEAR T R tmr_channel_value_get

% 407. K tmr_channel_value_get

T H ik
efe tmr_channel_value_get
BRI 25 Y uint32_t tmr_channel_value_get(tmr_type *tmr_x, tmr_channel_select_type

tmr_channel);

BILi 1 (B

FREL TMR ilE A

LN 2|

tmr_x: Pk TMR 455, 22800 BLUEHUE Hpz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR8, TMR9, TMR10, TMR11, TMR12,
TMR13, TMR14, TMR15

MINSHL 2

tmr_channel: 5} #%iHiE

it 25

S IR 5% 1 B

&

R EHME

IS S

e FH eR 2

off [ off | et

tmr_channel
wE TMR #IE

TMR_SELECT_CHANNEL_1: 3&$¥%5E i geifid 1
TMR_SELECT_CHANNEL 2. ik# €} 25iEiE 2
TMR_SELECT _CHANNEL_3: #E# et 2eiEiE 3
TMR_SELECT _CHANNEL_4: k¥ 23ifiE 4

2N

uint32_t ch_value;

ch_value = tmr_channel_value_get(TMR1, TMR_SELECT_CHANNEL_1);

B ¥ tmr_period_buffer_enable

R AR T BREL tmr_period_buffer_enable
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5.19.21

2023.10.26

R 408. K% tmr_period_buffer_enable

BiH iR

A€ tmr_period_buffer_enable

PR T void tmr_period_buffer_enable(tmr_type *tmr_x, confirm_state new_state);

Thegfik Ja iz TMR J&#AZE X

HNZH tmr_x: FrikfER) TMR 4%, 2S00 DUkiig Hdhz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR6, TMR7, TMR8, TMR9, TMR10,
TMR11, TMR12, TMR13, TMR14, TMR15

MWANZH 2 new_state: H§ 2L E 1A MG DOIRES, Tk$RE M (TRUED 2zt

(FALSE)

th =% 7

pA I[N 7

Sk ok AF x

Bl H B 4 7

Nl

‘ tmr_period_buffer_enable(TMR1, TRUE);

¥ tmr_output_channel_buffer_enable

N AR T K% tmr_output_channel_buffer_enable

Z 409. ¥ tmr_output_channel_buffer_enable

| R

ERAE tmr_output_channel_buffer_enable

PR3 A void tmr_output_channel_buffer_enable(tmr_type *tmr_x,
tmr_channel_select_type tmr_channel, confirm_state new_state);

Difedtiik J& FIEZE ] TMR 4 il 22 o (X

MINSE

tmr_x: Pk TMR 455, 22800 BUEHUE Hpz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR8, TMR9, TMR10, TMR11, TMR12,
TMR13, TMR14, TMR15

WMASH 2 tmr_channel: Zi2siBiE
MWNSHL3 new_state: H4ZHLE (0% HBEZ I DORE, WIkFEH (TRUE) BiZtH
(FALSE)
i 24 7
IR [al{E 7
SR kAT 7
R FH eR 4 7
tmr_channel
wE TMR #IE

TMR_SELECT_CHANNEL_1: 3E$¥%5E i geifig 1
TMR_SELECT_CHANNEL 2. ik# €} 25iEiE 2
TMR_SELECT CHANNEL_3: #E# et 2eisiE 3
TMR_SELECT _CHANNEL 4: ##Eht 25l 4

Bl

‘ tmr_output_channel_buffer_enable(TMR1, TMR_SELECT_CHANNEL_1, TRUE);
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5.19.22

5.19.23

2023.10.26

¥ tmr_output_channel_immediately_set

TR T BRE tmr_output_channel_immediately_set

& 410. F# tmr_output_channel_immediately_set

B H iR

A EA tmr_output_channel_immediately_set

PR T void tmr_output_channel_immediately_set(tmr_type *tmr_x,
tmr_channel_select_type tmr_channel, confirm_state new_state);

Thegfik WE TMR i @ 38 2 B AT g

MWASHA

tmr_x: iR TMR Sk, 280 DO e bz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR8, TMR9, TMR10, TMR11, TMR12,
TMR13, TMR14, TMR15

WANSH 2 tmr_channel: 5 #5818
WASH3 new_state: 14 ZEHLE 1% HisE LRI AR, WIEEER (TRUE) Bi2EH
(FALSE)
it 24 o
IR [F{H o
S okt o
R FH R 2 7
tmr_channel
WHE TMR EiE

TMR_SELECT_CHANNEL_1: &4+ i) 45 1@i1E 1
TMR_SELECT_CHANNEL_2: &+ e h #@iE 2
TMR_SELECT_CHANNEL_3: &+ e h45i@iE 3
TMR_SELECT_CHANNEL_4: &+ e h451@iE 4

Bl

‘ tmr_output_channel_immediately_set(TMR1, TMR_SELECT_CHANNEL_1, TRUE);

¥ tmr_output_channel_switch_set

AR T B % tmr_output_channel_switch_set

X 411. EH tmr_output_channel_switch_set

i H R

ZERAEA tmr_output_channel_switch_set

PR 3 A void tmr_output_channel_switch_set(tmr_type *tmr_x, tmr_channel_select_type
tmr_channel, confirm_state new_state);

ThRedtik W E TMR i i o6

MANSHA

tmr_x: iR TMR S, 2807 DOk | bz —
TMR1, TMR2, TMR3, TMR4, TMR5, TMR8, TMR9, TMR10, TMR11, TMR12,
TMR13, TMR14, TMR15

WMASH 2 tmr_channel: 5233818

MANSH 3 new_state: H4ZHELE 1% HBEH IORZS, WEFEBEH (TRUBE) BiZtH
(FALSE)

25 7
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W H i)

IR A ¥

etk kAT ¥

B H R 4 ¥
tmr_channel
WHE TMR @iE
TMR_SELECT_CHANNEL_1: #4518 1E 1
TMR_SELECT_CHANNEL_2: #%FEht45idiE 2
TMR_SELECT_CHANNEL_3: #&Feeht#5idiE 3
TMR_SELECT_CHANNEL _4: #&Feeht#5i8iE 4

Bl

‘ tmr_output_channel_switch_set(TMR1, TMR_SELECT_CHANNEL_1, TRUE);

5.19.24 ¥ tmr_one_cycle_mode_enable
NEHIA T K% tmr_one_cycle_mode_enable

Z 412. ¥ tmr_one_cycle_mode_enable

TiH iR

A EA tmr_one_cycle_mode_enable

BRI 2R Y void tmr_one_cycle_mode_enable(tmr_type *tmr_x, confirm_state new_state);
Thread Je FHERAEFH TMR ] A =

HNSH tmr_x: Bk TMR 4h%, %S 500T DUEHLE Kbz —:

TMR1, TMR2, TMR3, TMR4, TMR5, TMR6, TMR7, TMRS8, TMR9, TMR10,
TMR11, TMR12, TMR13, TMR14, TMR15

MANSH 2 new_state: HfZICE F) P EIIBIZCRES, TSR (TRUE) BUZEH]
(FALSE>

it 25 x

iR [ElME x

IS S x

e FH e 2 x

2N

| tmr_one_cycle_mode_enable(TMR1, TRUE);

5.19.25 ¥ tmr_32_bit_function_enable
FEAFER T K% tmr_32_bit_function_enable

£ 413. B tmr_32_bit_function_enable

W H iR
R tmr_32_bit_function_enable
R T void tmr_32_bit_function_enable(tmr_type *tmr_x, confirm_state new_state);
Thee g JE FHERZEFT TMR 32 f2ZhBE (plus #Ex0)
WANZHA tmr_x: Frik#E TMR 4%, 1S58 DU E Kbz —:
TMR2, TMR5
MASH 2 new_state: HFEACE ) 32 (AEAIRA, ATEFEM (TRUE) BiZEH (FALSE)

2023.10.26 #2931 JRZs 2.0.5
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5.19.26

5.19.27

2023.10.26

BH

it 24

iR el

Sk kAT

e F pa 2

off | off | ofl | o

Bl

‘ tmr_32_bit_function_enable(TMR2, TRUE);

K # tmr_overflow_request_source_set

N FRAER T K% tmr_overflow_request_source_set

= 414. BH tmr_overflow_request_source_set

TiH iR

efe tmr_overflow_request_source_set

BRI AR Y void tmr_overflow_request_source_set(tmr_type *tmr_x, confirm_state
new_state);

Thread P TMR i AR

LN 2|

tmr_x: &K TMR 4MBE, %S H0m] UG Kz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR6, TMR7, TMR8, TMR9, TMR10,
TMR11, TMR12, TMR13, TMR14, TMR15

MINSH 2

new_state: {4 ZEFCE i R

it 25

x

R EHME

IS S

e FH eR 2

off [ ofl | et

new_state

R HEC L AR SR

FALSE: SRV T-iFEaess . %8 OVFSWTR 178 /g B 2o i) 9% 22 A= () 3 HY A

TRUE:
il

RBERUR T T+ Hds i

‘ tmr_overflow_request_source_set(TMR1, TRUE);

K% tmr_overflow_event_disable

T EHIR T K%L tmr_overflow_event_disable

£ 415. ¥ tmr_overflow_event_disable

W H iR

ZERAEA tmr_overflow_event_disable

R Y void tmr_overflow_event_disable(tmr_type *tmr_x, confirm_state new_state);
Digeflid JE B TMR ¥ g A

MASHA

tmr_x: &K TMR 4h8E, %S BUERA oz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR6, TMR7, TMR8, TMR9, TMR10,
TMR11, TMR12, TMR13, TMR14, TMR15

MANZH 2

new_state: 4 EELE I FH 4 ARES
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W H i)
it 25
12 [EME
Je ik A
B H R 4
new_state
W B C B A AR
FALSE: sovFiin g4, it th S m] DA S 20 3 A4
- s
- ¥ OVFSWTR i & 1
- R E I A A AR R H
TRUE: %&b k4
Bl

off | off | ofl | o

‘ tmr_overflow_event_disable(TMR1, TRUE);

5.19.28 K% tmr_input_channel_init
NEFER T R E tmr_input_channel_init

% 416. EH tmr_input_channel_init

T H iR

efe tmr_input_channel_init

R AR T void tmr_input_channel_init(tmr_type *tmr_x, tmr_input_config_type *input_struct,
tmr_channel_input_divider_type divider_factor);

DhRek WIgat TMR % N B 1E

HNSH tmr_x: Bk TMR 4M%, %S5 DUER E Kbz —:

TMR1, TMR2, TMR3, TMR4, TMR5, TMR8, TMR9, TMR10, TMR11, TMR12,
TMR13, TMR14, TMR15

WMASHL 2 input_struct: J&[A45 K4k tmr_input_config_type HI4E4%!
WASH3 divider_factor: i \iBiE A%

it 25 7

& [BE 7

SRk 7

e F e 7

tmr_input_config_type structure
tmr_input_config_type 7t at32f403_tmr.h

typedef struct

{
tmr_channel_select type input_channel_select;
tmr_input_polarity_type input_polarity_select;
tmr_input_direction_mapped_type input_mapped_select;
uint8_t input_filter_value;

} tmr_input_config_type;

input_channel_select

#HE TMR Hi N JdE1E
TMR_SELECT_CHANNEL_1: &P e #518iE 1
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TMR_SELECT _CHANNEL 2. &# 2 25iliE 2

TMR_SELECT CHANNEL_3: ik 2siEiE 3

TMR_SELECT CHANNEL_4: 3k} 2siEiE 4

input_polarity_select

PR N B TE B

TMR_INPUT_RISING_EDGE: i N A ROa s B
TMR_INPUT_FALLING_EDGE: % Nilif (1 Rl #h T BEHs
TMR_INPUT_BOTH_EDGE: i NGB TE IR ROR I N BRI R R BV
input_mapped_select

PR N TE L

TMR_CC_CHANNEL_MAPPED_DIRECT: &+ TMR ¥ \i&iE 1, 2, 3 fil 4 Xf 5 C1IRAW,
C2IRAW, C3IRAW il C4IRAW Hi
TMR_CC_CHANNEL_MAPPED_INDIRECT: &% TMR i Ni#iE 1, 2, 3 Fl 4 Xf M5
C2IRAW, C1IRAW, C4IRAW #1 C3IRAW #Hi%
TMR_CC_CHANNEL_MAPPED_STI: % TMR fi N EBLS7E STI I
input_filter_value

Hic B 4 N B TE JEAE, 1T 0X00~O0x0F

divider_factor

By NI TE 73 0 F

TMR_CHANNEL_INPUT _DIV_1: # BB 40 R E0N 1
TMR_CHANNEL_INPUT _DIV_2: # BB RECHN 2
TMR_CHANNEL_INPUT_DIV_4: #iNiEESHRECN 4
TMR_CHANNEL_INPUT _DIV_8: #i @&/ RE N 8

il

tmr_input_config_type tmr_input_config_struct;
tmr_input_config_struct.input_channel_select = TMR_SELECT_CHANNEL_2;
tmr_input_config_struct.input_mapped_select = TMR_CC_CHANNEL_MAPPED_DIRECT;
tmr_input_config_struct.input_polarity_select = TMR_INPUT_RISING_EDGE;
tmr_input_config_struct.input_filter_value = 0x00;

tmr_input_channel_init(TMR1, &tmr_input_config_struct, TMR_CHANNEL_INPUT_DIV_1);

5.19.29 ¥ tmr_channel_enable
NEHIR T K% tmr_channel_enable

£ 417. B¥ tmr_channel_enable

W H iR

R tmr_channel_enable

R T void tmr_channel_enable(tmr_type *tmr_x, tmr_channel_select_type tmr_channel,
confirm_state new_state);

Digeftik Ja B A TMR @18

MNSHA tmr_x: Frik#EH TMR 4%, %S %800T DU E Kbz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR8, TMR9, TMR10, TMR11, TMR12,
TMR13, TMR14, TMR15

MNSH 2 tmr_channel: 5K #3i8iE

MAZH 3 new_state: K ENCEFEIEIRE, MHEHEH (TRUE) =45 (FALSED
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i H Ei: P
Hth 2%

R EME

So oAt

Wi F R 2
tmr_channel
WE TMR @IE
TMR_SELECT_CHANNEL _1: TP I A IEIE 1
TMR_SELECT_CHANNEL_1C: B E I # HAMETE 1
TMR_SELECT_CHANNEL_2: R E I AR TE 2
TMR_SELECT_CHANNEL_2C: IR E I 7 B AMETE 2
TMR_SELECT_CHANNEL_3: EFE T I ARIETE 3
TMR_SELECT_CHANNEL_3C: IR eI %8 B AMETE 3
TMR_SELECT_CHANNEL_4: EFE T I ARIETE 4

il

‘ tmr_channel_enable(TMR1, TMR_SELECT_CHANNEL_1, TRUE);

off | off | ofl | o

5.19.30 K% tmr_input_channel_filter_set
NI T B # tmr_input_channel_filter_set

& 4M8. B tmr_input_channel_filter_set

TiH ity
R tmr_input_channel_filter_set
R B T void tmr_input_channel_filter_set(tmr_type *tmr_x, tmr_channel_select_type
tmr_channel, uint16_t filter_value);
Dhred % E TMR $i @ TE I 8 4%
HNSH tmr_x: Bk TMR 4M%, %S 500T DUERE Kz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR8, TMR9, TMR10, TMR11, TMR12,
TMR13, TMR14, TMR15
WMASH 2 tmr_channel: ZIgsiBiE
MAZH3 filter_value: M E i A\IHIEJEBAL, 7THL 0x00~0xOF
25 7
R [EME 7
So oAt 7
W F R 2 7
tmr_channel
wHE TMR i#iE

TMR_SELECT_CHANNEL_1: 3&$%5E i geifig 1
TMR_SELECT_CHANNEL 2. ik# €} 25iEi 2
TMR_SELECT CHANNEL_3: #E# et 2siEiE 3
TMR_SELECT _CHANNEL_4: k¥ 23ifiE 4
N

‘ tmr_input_channel_filter_set(TMR1, TMR_SELECT_CHANNEL_1, Ox0F);
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5.19.31

5.19.32

2023.10.26

¥ tmr_pwm_input_config

TR T R tmr_pwm_input_config

x 419. FH tmr_pwm_input_config

B H iR

A EA tmr_pwm_input_config

PR T void tmr_pwm_input_config(tmr_type *tmr_x, tmr_input_config_type *input_struct,
tmr_channel_input_divider_type divider_factor);

DyReF A Bt B TMR pwm A

MWASHA

tmr_x: i TMR Shik, 22807 DOERECE Kz —:

TMR1, TMR2, TMR3, TMR4, TMR5, TMR8, TMR9, TMR10, TMR11, TMR12,

TMR13, TMR14, TMR15

BINSHL 2

input_struct: f&E 451K tmr_input_config_type HUR4!

MANZH3

divider_factor: i \I8iE 75 2 4L

frth 25

T

R EHME

k2K

Wik F e 4

of | off | ot

input_struct

Fem &5k tmr_input_config_type I¥R%l, =75 tmr_input_config_type 57 BUE i

divider_factor
Ay NI TE 73 0 SR A

TMR_CHANNEL_INPUT_DIV_1: %A
TMR_CHANNEL_INPUT_DIV_2: #A
TMR_CHANNEL_INPUT_DIV_4: A
TMR_CHANNEL_INPUT_DIV_8: #iA

Bl

tmr_input_config_type tmr_ic_init_structure;

tmr_ic_init_structure.input_filter_value = 0O;

tmr_ic_init_structure.input_channel_select = TMR_SELECT CHANNEL _2;
tmr_ic_init_structure.input_mapped_select = TMR_CC_CHANNEL_MAPPED_DIRECT;
tmr_ic_init_structure.input_polarity_select = TMR_INPUT_RISING_EDGE;
tmr_pwm_input_config(TMR1, &tmr_ic_init_structure, TMR_CHANNEL_INPUT_DIV_1);

¥ tmr_channell_input_select

AR T K% tmr_channel1_input_select

% 420. K tmr_channel1_input_select

i H R

ZERAEA tmr_channell_input_select

R T void tmr_channel1_input_select(tmr_type *tmr_x,
tmr_channel1_input_connected_type ch1_connect);

e ik P TMROETE 1 A

MNZH tmr_x: Fri&#ER) TMR 4, S8 DL E iz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR8, TMR15
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W H Ei::3%)

NS 2 ch1_connect: JBi& 1 Nk
LR 7

IR [E{E 7

S Ak 7

W F R 7

ch1_connect

e LT L EIE 1 AR

TMR_CHANEL1_CONNECTED_C1IRAW: ¥ CH1 & %] C1IRAW HiA
TMR_CHANEL1_2_3_CONNECTED_C1IRAW_XOR: ¥ CH1. CH2 il CH3 & i 7 nli4h SR i 3

C1IRAW i\
2N

‘ tmr_channel1_input_select(TMR1, TMR_CHANEL1_2_3_CONNECTED_C1IRAW_XOR);

5.19.33 K% tmr_input_channel_divider_set

FFEAE T K% tmr_input_channel_divider_set

& 421. B tmr_input_channel_divider_set

T H ik
efe tmr_input_channel_divider_set
BRI A5 Y void tmr_input_channel_divider_set(tmr_type *tmr_x, tmr_channel_select_type

tmr_channel, tmr_channel_input_divider_type divider_factor);

BILi 1 (B

BE TMR iy N JEIE 74 4

LN 2|

tmr_x: Frik#EH TMR 455, 22800 BUEHUE Hpz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR8, TMR9, TMR10, TMR11, TMR12,
TMR13, TMR14, TMR15

MINSHL 2

tmr_channel: 5} 258 iE

MAZH3

divider_factor: i \JBIE 5N AL

it 25

¥

R EHME

IS S

e F e 2

off | off | et

tmr_channel

WHE TMR #iE
TMR_SELECT_CHANNEL
TMR_SELECT_CHANNEL
TMR_SELECT_CHANNEL
TMR_SELECT_CHANNEL
divider_factor

B N IBTE 73 A R HL

TMR_CHANNEL_INPUT_DIV_1: %A
TMR_CHANNEL_INPUT_DIV_2: #Aid
TMR_CHANNEL_INPUT_DIV_4: i Aid
TMR_CHANNEL_INPUT_DIV_8: #iAid

Bl

2023.10.26

1 RS N AR EIE 1
_2: JEFEE N AHEIE 2
_3: EFEE N AEIE 3
_4: EFEE N AEIE 4

H A HON 1
B AREN 2
B ARECN 4
AT 8
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| tmr_input_channel_divider_set(TMR1, TMR_SELECT_CHANNEL_1, TMR_CHANNEL_INPUT_DIV_2);

5.19.34 ¥ tmr_primary_mode_select

NFRHIR T B E tmr_primary_mode_select

F 422. F¥ tmr_primary_mode_select

B | E1:57)

PR EA tmr_primary_mode_select

PR void tmr_primary_mode_select(tmr_type *tmr_x, tmr_primary_select_type
primary_mode);

ThRedtiid % TMR R

MAZHA

tmr_x: &R TMR Sk, 280 DOk e Kz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR6, TMR7, TMR8, TMR15

MASH 2

primary_mode: K ZEHCE 1 A

it 25

T

R EHME

Sk kAT

Wi F e

of | ofl | ot

primary_mode

R ZERCE M A, B e I e 5 5k %

TMR_PRIMARY_SEL_RESET:
TMR_PRIMARY_SEL_ENABLE:
TMR_PRIMARY_SEL_OVERFLOW:
TMR_PRIMARY_SEL_COMPARE:
TMR_PRIMARY_SEL_C10RAW:
TMR_PRIMARY_SEL_C20RAW:
TMR_PRIMARY_SEL_C30RAW:
TMR_PRIMARY_SEL_C40RAW:

Bl

TR 5 S R R R AL
Ay A S PR AR

A SRy A S R Y
Ay A 5 BB
A 5 5 L C1ORAW 55
A 5 5 L C20RAW 55
A 5 5 L C3ORAW 155
A 5 5 L CAORAW 155

‘ tmr_primary_mode_select(TMR1, TMR_PRIMARY_SEL_RESET);

5.19.35

¥ tmr_sub_mode_select

AR T K% tmr_sub_mode_select

X 423. B tmr_sub_mode_select

T H ik

ZERAEA tmr_sub_mode_select

PR % A void tmr_sub_mode_select(tmr_type *tmr_x, tmr_sub_mode_select_type
sub_mode);

Dhretd HE TMR JGE I 2R

MANSHA

tmr_x: iR TMR S, 280 DOk | bz —
TMR1, TMR2, TMR3, TMR4, TMR5, TMR8, TMR9, TMR12, TMR15

WASH 2 sub_mode: K EERCE 1 VGE I SRR
CleE S x
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i H EiEp)
R EHME x
Sk kAT 7
Wi F pa 2 x

primary_mode

P EC B UOGE N AR X

TMR_SUB_MODE_DIABLE: e PG I B,
TMR_SUB_ENCODER_MODE_A: YRGB B4 A
TMR_SUB_ENCODER_MODE_B: PR AL A8 B
TMR_SUB_ENCODER_MODE_C: e LU C e
TMR_SUB_RESET_MODE: = =R R i
TMR_SUB_HANG_MODE: PP RO
TMR_SUB_TRIGGER_MODE: P fih A
TMR_SUB_EXTERNAL_CLOCK_MODE_A: &4 szt A
il

‘ tmr_sub_mode_select(TMR1, TMR_SUB_HANG_MODE);

5.19.36 ¥ tmr_channel_dma_select
NI T L tmr_channel_dma_select

® 424. B tmr_channel_dma_select

TiH ity

ERAE tmr_channel_dma_select

Eap g it void tmr_channel_dma_select(tmr_type *tmr_x, tmr_dma_request_source_type
cc_dma_select);

DhRek 1% TMR JEIE ) DMA 153K IF

HNSH tmr_x: Bk TMR 4M%, %S5 DUER E Kbz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR8, TMR9, TMR12, TMR15

MINSHL 2 cc_dma_select: B EIEFA TMR IHIE R DMA iR iF

it 25 W

AR I

So oAt 7

W F R 7

cc_dma_select
%+ TMR JEIE (1) DMA 5 3K

TMR_DMA_REQUEST BY_CHANNEL: LRAEBEIEREE (CXIF =1) 724 DMA &R
TMR_DMA_REQUEST_BY_OVERFLOW: & 4% FA4f (OVFIF = 1) I DMA iE:K
N

‘ tmr_channel_dma_select(TMR1, TMR_DMA_REQUEST_BY_OVERFLOW);

5.19.37 E¥ tmr_hall_select
TRAER T EE tmr_hall_select
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5.19.38

5.19.39

2023.10.26

F 425. K tmr_hall_select

BiH iR
A€ tmr_hall_select
PR T void tmr_hall_select(tmr_type *tmr_x, confirm_state new_state);
Thegfik #%#E TMR hall 23
HNZH tmr_x: FrikfER) TMR 4%, 2S00 DUkiig Hdhz —:
TMR1, TMR8, TMR15
BINZH 2 new_state: HFZLIEFE) TMR hall #EACIRA
th =% 7
Il ) P
Se kg AF 7
Bl H R 4 7
new_state

1EFE TMR hall #i0IRES,  F T30 @ 2 A7 il Bide £
FALSE: it % & HALL A7 l#T 64

TRUE:
Pl

3@ ¥ E HALL £7.88 TRGIN [#)_ b FHR Rz 4

| tmr_hall_select(TMR1, TRUE);

¥ tmr_channel_buffer_enable

AR T K% tmr_channel_buffer_enable

F® 426. E# tmr_channel_buffer_enable

| R
ERAE tmr_channel_buffer_enable
R Y void tmr_channel_buffer_enable(tmr_type *tmr_x, confirm_state new_state);
Difedtiik A B2 TMR @ I8 2% X
HNSH tmr_x: BTk TMR 4h%, %S5 DUERE Kz —:
TMR1, TMRS8, TMR15
MANZSH 2 new_state: K EACE K TMR IEIEZ M DCRE, AIEHAA (TRUE) =45
(FALSE)
i 24 7
IR [EME 7
SR kAT 7
R FH eR 4 7
N

‘ tmr_channel_buffer_enable(TMR1, TRUE);

B tmr_trigger_input_select

N RAEIAR T BREL tmr_trigger_input_select

F 427. X ¥ tmr_trigger_input_select

i}

tmr_trigger_input_select

% 3021 k7 2.0.5
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W H i)

PR void tmr_trigger_input_select(tmr_type *tmr_x, sub_tmr_input_sel_type
trigger_select);

Difeftig HEHE TMR JCE B 2 A N

NS tmr_x: FriEEER TMR #M%, ZS80TUEIR e Kbz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR8, TMR9, TMR12, TMR15

MASH 2 trigger_select: 14 EALE K TMR K€ B Sl H A

i 24 7

& [EME 7

Jeth kAT ¥

R FH o 4 7

trigger_select

HeFE TMR VGE I Sl A A A

TMR_SUB_INPUT_SEL_IS0: NI O
TMR_SUB_INPUT_SEL _IS1: LRI 1
TMR_SUB_INPUT_SEL_IS2: LN IR 2
TMR_SUB_INPUT_SEL_IS3: NI 3

TMR_SUB_INPUT_SEL_C1INC: i#%# C1IRAW i NG 2%
TMR_SUB_INPUT_SEL_C1DF1: &FJE iR i N\ iEiE 1
TMR_SUB_INPUT_SEL_C2DF2: &gk \ifiE 2
TMR_SUB_INPUT_SEL_EXTIN: &4 % NiEiE EXT

N

‘ tmr_trigger_input_select(TMR1, TMR_SUB_INPUT_SEL_IS0);

5.19.40 ¥ tmr_sub_sync_mode_set
NEAFER T EE tmr_sub_sync_mode_set

% 428. ¥ tmr_sub_sync_mode_set

BH

ik

oK H 4

=

tmr_sub_sync_mode_set

void tmr_sub_sync_mode_set(tmr_type *tmr_x, confirm_state new_state);

ek

B E TMR JCE I &% [F A5 0

MASHA

tmr_x: PRk TMR S5, 22800 LR E bz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR8, TMR9, TMR12, TMR15

WA 2 new_state: HERFLE N TMR JCE N 8 FSE0RA, mliEHa A (TRUE) =2k
f (FALSE)
25 7
& B 7
VR 7
B FH R 2 7
N

‘ tmr_sub_sync_mode_set(TMR1, TRUE);

2023.10.26
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5.19.41

¥ tmr_dma_request_enable

R T K% tmr_dma_request_enable

F 429. FH tmr_dma_request_enable

B H iR

A EA tmr_dma_request_enable

PR T void tmr_dma_request_enable(tmr_type *tmr_x, tmr_dma_request_type
dma_request, confirm_state new_state);

Thaedtik JE 85 H TMR DMA 3K

MWASHA

tmr_x: iR TMR Sk, 280 DO e bz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR6, TMR7, TMRS8, TMR9, TMR10,
TMR11, TMR12, TMR13, TMR14, TMR15

MASH 2

dma_request: 1§ ZC & {1 DMA 53R

MAZH3

new_state: HFEACE K DMA IR, ATEFF R (TRUE) =45 (FALSED

frth 25

T

R EHME

k2K

Wik F e 4

of | off | ot

dma_request

TMR_OVERFLOW_DMA_REQUEST:
TMR_C1_DMA_REQUEST:
TMR_C2_DMA_REQUEST:
TMR_C3_DMA_REQUEST:
TMR_C4_DMA_REQUEST:
TMR_HALL_DMA_REQUEST:
TMR_TRIGGER_DMA_REQUEST:

W E DMA iF:K

Bl
‘ tmr_dma_request_enable(TMR1, TMR_OVERFLOW_DMA_REQUEST, TRUE);

5.19.42

2023.10.26

i FHH) DMA 155K
iHIE 1 /) DMA #i55K
iHIE 2 [ DMA 53K
iHIE 3 [ DMA 55K
iHIE 4 () DMA #i55K
HALL 111 DMA 15K
fil 5 FAFH) DMA 155K

¥ tmr_interrupt_enable

TEAER T K H tmr_interrupt_enable

% 430. E# tmr_interrupt_enable

i H R

ZERAEA tmr_interrupt_enable

R Y void tmr_interrupt_enable(tmr_type *tmr_x, uint32_t tmr_interrupt, confirm_state
new_state);

ThRedtik o FEZEE R TMR i

MANSH

tmr_x: iR TMR S, 280 DO E bz —
TMR1, TMR2, TMR3, TMR4, TMR5, TMR6, TMR7, TMRS8, TMR9, TMR10,
TMR11, TMR12, TMR13, TMR14, TMR15

WMNSH 2 tmr_interrupt: AL E K TMR i
WASH 3 new_state: F A E K TMR FFWRIRA, Wik B (TRUE) 28R (FALSE)

& 304 W

WA 2.0.5



[

AT32F403[E 4 FEBSP&Pack M FHIE S

WH 0
e ¥

AL ¥

etk S %

e F B 4 %
tmr_interrupt

PE TMR ik

TMR_OVF_INT: Tt FA P
TMR_C1_INT: HIE 1 R
TMR_C2_INT: HIE 2 AR
TMR_C3_INT: HIE 3 AR
TMR_C4_INT: HIE 4 FAE T
TMR_HALL_INT: HALL =4 7
TMR_TRIGGER_INT: fili % Fifd- iy
TMR_BRK_INT: R ZE A
A~

‘ tmr_interrupt_enable(TMR1, TMR_OVF_INT, TRUE);

5.19.43 % tmr_interrupt_flag_get

NERFEAR T R tmr_interrupt_flag_get

# 431. B tmr_interrupt_flag_get

TiH
R tmr_interrupt_flag_get
PR 25 A flag_status tmr_interrupt_flag_get (tmr_type *tmr_x, uint32_t tmr_flag);
ThRedthiR SREL P Wbr S AR

LN 2|

tmr_x: &K TMR SMBE, %S H0m] UEE Kz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR6, TMR7, TMR8, TMR9, TMR10,
TMR11, TMR12, TMR13, TMR14, TMR15

MINSH 2 tmr_flag: 75 ZEIREUPOIRAS AR £ 1k 4%
ZSHEMRER I tmr_flag

i 24 7

IR [EE flag_status: FrEALFPRES
ZIREHE R Az~ SET,

Stk AT o

B H R 4 o

tmr_flag

M TR FFF ERPREE be &, Hal ik 28 5~

TMR_OVF_FLAG:
TMR_C1_FLAG:
TMR_C2_FLAG:
TMR_C3_FLAG:
TMR_C4_FLAG:
TMR_HALL_FLAG:

TMR_TRIGGER_FLAG:

2023.10.26

T R

HIE 1 HErbRC
HIE 2 HkrbR
WIE 3 bR
HIE 4 bR
HALL Hirbric
fih 5 H T AR i

% 3051
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TMR_BRK_FLAG:
~Fi

M A rhIBrARic

| if(tmr_interrupt_flag_get (TMR1, TMR_OVF_FLAG) != RESET)

5.19.44 XF¥ tmr_flag_get
FERFIAR T PAEL tmr_flag_get

5.19.45

2023.10.26

£ 432. ¥ tmr_flag_get

WA ik
A€ tmr_flag_get
PR flag_status tmr_flag_get(tmr_type *tmr_x, uint32_t tmr_flag);
ThRestiid IREUbR EADIRAS

MAZHA

tmr_x: &R TMR 5%, 280 DOk e Koz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR6, TMR7, TMRS8, TMR9, TMR10,

TMR11, TMR12, TMR13, TMR14, TMR15

WANSH 2 tmr_flag: 7 ZIRECIRAS FIvr HiEF:
ZSHOEAIHA WL tmr_flag

it 24 7

IR [{E flag_status: A&7 PR
ZREMERCNH P2 —: SET, RESET

et kAT 7

R FH R 2 &

tmr_flag

M EARBUIRES AR &, KT 252 5~

TMR_OVF_FLAG:
TMR_C1_FLAG:
TMR_C2_FLAG:
TMR_C3_FLAG:
TMR_C4_FLAG:
TMR_HALL_FLAG:

I AR

HIE 1 bR
iHIE 2 bR
iHIE 3 FHbRid
iHIE 4 FbRid
HALL  rbrid

TMR_TRIGGER_FLAG:
TMR_BRK_FLAG:

TMR_C1_RECAPTURE_FLAG:
TMR_C2_RECAPTURE_FLAG:
TMR_C3_RECAPTURE_FLAG:
TMR_C4_RECAPTURE_FLAG:

Bl

fih e AR D
A ZE PRI
HIE 1 AR
HIE 2 AR bR
HIE 3 AR bR L
iHIE 4 FHfERbRC

\ if(tmr_flag_get(TMR1, TMR_OVF_FLAG) = RESET)

NRME T RE tmr_flag_clear

¥ tmr_flag_clear

% 433. E¥ tmr_flag_clear

T H

Hik

ZERAEA tmr_flag_clear
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5.19.46

HiA iR

PR void tmr_flag_clear(tmr_type *tmr_x, uint32_t tmr_flag);

Tifeftig TEBRBR EAL

NS tmr_x: Frik#Ei TMR 4%, %S 500T DUEHR E Kbz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR6, TMR7, TMR8, TMR9, TMR10,
TMR11, TMR12, TMR13, TMR14, TMR15

MANZH 2 tmr_flag: FHERRIVARE1LE
SRS BOEA IR W47 RIA L2 7] fHIR -

i 24 ¥

12 [EME ¥

etk AT o

B R o

~pl

‘ tmr_flag_clear(TMR1, TMR_OVF_FLAG);

PR % tmr_event_sw_trigger

NERFAR T R tmr_event_sw_trigger

% 434. KH tmr_event_sw_trigger

T H iR

A€ tmr_event_sw_trigger

Eap gt void tmr_event_sw_trigger(tmr_type *tmr_x, tmr_event_trigger_type tmr_event);
Thagsiik WAk TMR F44:

MASHA

tmr_x: Jrig#ER TMR Shi, iZZ8007 DORE A Kz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR6, TMR7, TMR8, TMR9, TMR10,
TMR11, TMR12, TMR13, TMR14, TMR15

AN 2

tmr_event: K ZE LA 1 TMR 4

fnth 25

¥

R EHME

IS S

Wik F pa 2

of | off | ot

tmr_event

BEE BRI K TMR 4

TMR_OVERFLOW_SWTRIG:

TMR_C1_SWTRIG:
TMR_C2_SWTRIG:
TMR_C3_SWTRIG:
TMR_C4_SWTRIG:
TMR_HALL_SWTRIG:
TMR_TRIGGER_SWTRIG:
TMR_BRK_SWTRIG:

~Fl

B floR A
Al R IETE 1 FHF
Al R IETE 2 FH4F
AR IETE 3 FH4F
Al R IETE 4 FH4F
B % HALL S
A ik Rk A A
AR R R R A F

‘ tmr_event_sw_trigger(TMR1, TMR_OVERFLOW_SWTRIG);

2023.10.26
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5.19.47 K ¥ tmr_output_enable
TR T BRE tmr_output_enable

% 435. E# tmr_output_enable

B H iR

A EA tmr_output_enable

PR T void tmr_output_enable(tmr_type *tmr_x, confirm_state new_state);
Thegdid Ja a2 TMR % H A g

MWASHA

tmr_x: iR TMR Shik, 22807 DORECE Kz —:
TMR1, TMR8, TMR15

WASH 2

new_state: HFEACE M TMR ftRaEs, wHEFRM (TRUE) 5EEA] (FALSE)D

frth 25

T

R EHME

k2K

W F R 2

off | off | et

Bl

‘ tmr_output_enable(TMR1, TRUE);

5.19.48 ¥ tmr_internal_clock_set

N #EHA T %L tmr_internal_clock_set

Z® 436. F# tmr_internal_clock_set

| R
ERAE tmr_internal_clock_set
PR3 A void tmr_internal_clock_set(tmr_type *tmr_x);
Difedtiik PE TMR PR 4
HNSHL tmr_x: FTiEEER TMR #M%, ES80TDUEIE Kbz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR8, TMR9, TMR12, TMR15
it 24 7
IR [FIE &
SR kAT ¥
R FH eR 4 7
N

‘ tmr_internal_clock_set(TMR1);

5.19.49 BEK# tmr_output_channel_polarity_set
R AR T R tmr_output_channel_polarity_set

# 437. R ¥ tmr_output_channel_polarity_set

T H ik
PR €2 tmr_output_channel_polarity_set
AR Y void tmr_output_channel_polarity_set(tmr_type *tmr_x, tmr_channel_select_type

tmr_channel, tmr_polarity_active_type oc_polarity);
TyRe ik HE TMR fi @ E R
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BH

[P

MWASHA

tmr_x: iR TMR Sk, 280 DO e bz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR8, TMR9, TMR10, TMR11, TMR12,
TMR13, TMR14, TMR15

MINSH 2

tmr_channel: &R} 2%i8E

MIANSH3

oc_polarity: ¥ ZEc B K% I8 1 AR M

it 25

x

iR el

Sk kAT

e F pa 2

of | off | et

tmr_channel
W HE TMR #ig

TMR_SELECT_CHANNEL_
TMR_SELECT_CHANNEL_

1: e g I s iE 1
1C:  IEFEEMS a5 FLAMNEIE 1

TMR_SELECT_CHANNEL_2: PR B I 2RI 2
TMR_SELECT CHANNEL 2C: & E 28 B4l 2
TMR_SELECT_CHANNEL_3: TR e I 45 IMTE 3
TMR_SELECT_CHANNEL_3C:  i&f el 35 B AMNEIE 3
TMR_SELECT_CHANNEL _4: PR E I 2R IEIE 4

oc_polarity
WE TMR @ IE K

TMR_POLARITY_ACTIVE_HIGH: %! iEiE 1 &
TMR_POLARITY_ACTIVE_LOW: # il iE M A%

N

\ tmr_output_channel_polarity_set(TMR1, TMR_SELECT_CHANNEL_1, TMR_POLARITY_ACTIVE_HIGH);

5.19.50 BR% tmr_external_clock_config

NERHIA T L tmr_external_clock_config

# 438. R¥ tmr_external_clock_config

TiH ity

R tmr_external_clock_config

PR % A void tmr_external_clock_config(tmr_type *tmr_x, tmr_external_signal_divider_type
es_divide, tmr_external_signal_polarity_type es_polarity, uint16_t es_filter);

Dhredd B & TMR ZhEsE b

MASHA

tmr_x: PRk TMR S5, 22800 LR EE bz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR8, TMR15

MANSH 2

es_divide: AMTME 5 50 R %L

MANZH3

es_polarity: #MEB{E SN

MAZH 4

es_filter: AMHE S IEI{E, FIHL 0x00~0xOF

i 25

¥

iR [EME

SR KA

e H ek $

off | off | et

es_divide

2023.10.26
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BE TMR SMRAE 5 0 AR 5L

TMR_ES_FREQUENCY_DIV_1:
TMR_ES_FREQUENCY_DIV_2:
TMR_ES_FREQUENCY_DIV_4:
TMR_ES_FREQUENCY_DIV_8:

es_polarity

WE TMR FMBAE Sk
TMR_ES_POLARITY_NON_INVERTED:
TMR_ES_POLARITY_INVERTED:

N

AR 5 7 AR EON 1
R 5 AR RN 2
HERAE 5 AR 4
HNERAE 5 AR RN 8

HNERAE = B D v T B T
HNERAE T B AR T BN B

| tmr_external_clock_config(TMR1, TMR_ES_FREQUENCY_DIV_1, TMR_ES_POLARITY_INVERTED, OxOF);

5.19.51

¥ tmr_external_clock_mode1_config

NEFER T %L tmr_external_clock_mode1_config

* 439. EK# tmr_external_clock_mode1_config

i7p)

tmr_external_clock_model_config

void tmr_external_clock_mode1_config(tmr_type *tmr_x,
tmr_external_signal_divider_type es_divide, tmr_external_signal_polarity_type
es_polarity, uint16_t es_filter);

Lhae g

FL B TMR AP SIS B 1 R 225 Mt o (0 AR R I B AD

MASHA

tmr_x: Jrig#EH TMR S, iZZ28007 DORE A Kz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR8, TMR15

AN 2

es_divide: A TR KL

MAZH3

es_polarity: #MiB{E 5N

MAZH 4

es_filter: A5 S IE{E, FIHX 0x00~0xOF

it 25

x

iR [ElME

S

Wik F pa 2

of | ofl | et

es_divide

B E TMRAMRE S0 WA, Z% es_divide & BUE T
es_polarity
WE TMR ARG S, 2% es_polarity #76 BUE TS H

Bl

0x0F);

tmr_external_clock_mode1_config(TMR1, TMR_ES_FREQUENCY_DIV_1, TMR_ES_POLARITY_INVERTED,

5.19.52

¥ tmr_external_clock_mode2_config

R T R E tmr_external_clock_mode2_config

F 440. X% tmr_external_clock_mode2_config

i}

tmr_external_clock_mode2_config

2023.10.26
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i H Ei: P
PR void tmr_external_clock_mode2_config(tmr_type *tmr_x,
tmr_external_signal_divider_type es_divide, tmr_external_signal_polarity_type
es_polarity, uint16_t es_filter);
Thegfig FCE TMR M iR 2 Cf 222 T Hh B A BB I e = B
MNZH tmr_x: FrikfER) TMR 4%, 2S00 DUkiig Hdz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR8, TMR15
NS 2 es_divide: AMB{E S AL
MANZH 3 es_polarity: AMEB1E S A%
MASH 4 es_filter: AN S iEdAE, PIHL 0x00~0xOF
2% I
pA I[N 7
Sk ok AF 7
Bl H R 4 7
es_divide
WE TMR MG 50 R, 2% es_divide B EIETEH
es_polarity
WHE TMR AMNEBIE S, &% es polarity 73 & BUHETE H
Nl
tmr_external_clock_mode2_config(TMR1, TMR_ES_FREQUENCY_DIV_1, TMR_ES_POLARITY_INVERTED,
0xOF);

5.19.53 % tmr_encoder_mode_config
NEHIA T B tmr_encoder_mode_config

* 441. EH tmr_encoder_mode_config

| R
PRI 4 tmr_encoder_mode_config
PR3 void tmr_encoder_mode_config(tmr_type *tmr_x, tmr_encoder_mode_type
encoder_mode, tmr_input_polarity_type ic1_polarity, tmr_input_polarity_type
ic2_polarity);
Digeftik il & TMR ZRiD a5 Bt
WMASHA tmr_x: Frik#Ei TMR 4%, %S %800T DU E Kbz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR8, TMR15
WASH 2 encoder_mode: 4 EACE 1w a2
MWMASH3 ic1_polarity: i N\IEiE 1 1
MIANZH 4 Ic2_polarity: %y NiBiE 2 ik
i 24 7
IR [EME 7
SR kAT 7
R FH eR 4 7
encoder_mode
WHE TMR gafidZ5X

TMR_ENCODER_MODE_A: 44tz A
TMR_ENCODER_MODE_B: 42t B

2023.10.26 3R JRZs 2.0.5
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TMR_ENCODER_MODE_C: #ifg###= C

ic1_polarity

WHE TMR f N\ JEIE 1

TMR_INPUT_RISING_EDGE: i NI A ROa s B
TMR_INPUT_FALLING_EDGE: % Nilif (1 Rud s~ T By
TMR_INPUT_BOTH_EDGE: i N IETE I RO IR BV
ic2_polarity

WHE TMR f \JEIE 2 et

TMR_INPUT_RISING_EDGE: i N A ROa s B
TMR_INPUT_FALLING_EDGE: % Nilif (1 Rud s~ T By
TMR_INPUT_BOTH_EDGE: i N IETE IR ROR I N BRI R R BV
i

tmr_encoder_mode_config(TMR1, TMR_ENCODER_MODE_A, TMR_INPUT_RISING_EDGE,
TMR_INPUT_RISING_EDGE);

5.19.54 K% tmr_force_output_set

2023.10.26

NERHIA T R tmr_force_output_set

% 442, K¥ tmr_force_output_set

mHE Eiiipo
R tmr_force_output_set
R Y void tmr_force_output_set(tmr_type *tmr_x, tmr_channel_select_type
tmr_channel, tmr_force_output_type force_output);
Digefliid P E TMR il 1
WMAZHA tmr_x: PRk TMR b, %S 800T DU E Kbz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR8, TMR9, TMR10, TMR11, TMR12,
TMR13, TMR14, TMR15
BINSH 2 tmr_channel: 5} 238 &
WINSHL3 force_output: 5l H H T
it 24 o
R [EME ¥
SR kAT 7
R FH e 4 7
tmr_channel
W HE TMR i#iE

TMR_SELECT_CHANNEL_1: J&#¢5E it #5i8iE 1
TMR_SELECT_CHANNEL 2: &#Ent #5ifiE 2
TMR_SELECT_CHANNEL 3: &#Ent #3iiiE 3
TMR_SELECT_CHANNEL 4: &#en #3i8iE 4
force_output

Hiiy 4 SO ) e o AT
TMR_FORCE_OUTPUT _HIGH:  5&ilil]l CXORAW A5
TMR_FORCE_OUTPUT _LOW:  5&ilil] CXORAW Ak
~Fl

\ tmr_force_output_set(TMR1, TMR_SELECT_CHANNEL_1, TMR_FORCE_OUTPUT_HIGH);

312 R
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5.19.55

BRi % tmr_dma_control_config

NERAIR T BREL tmr_dma_control_config

X 443. F# tmr_dma_control_config

B H iR

PR EA tmr_dma_control_config

PR 2 A void tmr_dma_control_config(tmr_type *tmr_x, tmr_dma_transfer_length_type
dma_length, tmr_dma_address_type dma_base_address);

Thaestik i & TMR DMA #ziil

MNZH tmr_x: FriLEER) TMR 4%, S 8007 DUEE e Hhz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR8, TMR15

WSS 2 dma_length: DMA 1&55 %

WMASH3 dma_base_address: DMA &5k

ot 28 x

I ) 7

Sk ok AF x

W e 2 x

dma_length

B E DMA {5754, Jh 18 Ml 24

TMR_DMA_TRANSFER_1BYTE:
TMR_DMA_TRANSFER_2BYTES:
TMR_DMA_TRANSFER_3BYTES:

TMR_DMA_TRANSFER_17BYTES:
TMR_DMA_TRANSFER_18BYTES:
dma_base_address

1A
24y
3T

17 Dy
18 My

B DMA feffmts b, M TMR fEH] 55/ 4% 1 T anmts, alies8an

TMR_CTRL1_ADDRESS
TMR_CTRL2_ADDRESS
TMR_STCTRL_ADDRESS
TMR_IDEN_ADDRESS
TMR_ISTS_ADDRESS
TMR_SWEVT_ADDRESS
TMR_CM1_ADDRESS
TMR_CM2_ADDRESS
TMR_CCTRL_ADDRESS
TMR_CVAL_ADDRESS
TMR_DIV_ADDRESS
TMR_PR_ADDRESS
TMR_RPR_ADDRESS
TMR_C1DT_ADDRESS
TMR_C2DT_ADDRESS
TMR_C3DT_ADDRESS
TMR_C4DT_ADDRESS

2023.10.26
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TMR_BRK_ADDRESS

TMR_DMACTRL_ADDRESS

N

| tmr_dma_control_config(TMR1, TMR_DMA_TRANSFER_8BYTES, TMR_CTRL1_ADDRESS);

5.19.56 K% tmr_brkdt_config
NERAA T R EL tmr_brkdt_config

R 444. ¥ tmr_brkdt_config

B | E1:57)

ZiRA €A tmr_brkdt_config

PR void tmr_brkdt_config(tmr_type *tmr_x, tmr_brkdt_config_type *brkdt_struct);
ek Bt B TMR R A58 R BE X i (]

MAZHA

tmr_x: PrEFEK TMR 48, %S H0m] LS E oz —:
TMR1, TMR8, TMR15

WSS 2 brkdt_struct: 15[ 45#)4& tmr_brkdt_config_type {154t
25 7
IR [EME 7
Se RSk 7
e FH R 2 7

tmr_brkdt_config_type structure
tmr_brkdt_config_type £ at32f403_tmr.h

typedef struct

{
uint8_t

tmr_brk_polarity_type
tmr_wp_level_type

confirm_state
confirm_state
confirm_state
confirm_state

} tmr_brkdt_config_type;

deadtime

deadtime;
brk_polarity;
wp_level;
auto_output_enable;
fcsoen_state;
fcsodis_state;
brk_enable;

B ESLIX S E], AJHL 0x00~0xFF

brk_polarity

PN 2 A AR

TMR_BRK_INPUT_ACTIVE_LOW:  AIZEH AN A% T
TMR_BRK_INPUT_ACTIVE_HIGH:  AIZE# AL i P

wp_level
BB G RIER

TMR_WP_OFF: &[5 {#{

TMR_WP_LEVEL_3: 3 5, AR bit f7 525 {4

- TMRx_BRK: DTC. BRKEN. BRKV #I AOEN

- TMRx_CTRL2: CxIOS #l CxCIOS

TMR_WP_LEVEL_2: 2 ZS5{R¥, Bk 3 HS5HRIP NS, LT bit A7 1525 (R4

2023.10.26
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5.20

2023.10.26

- TMRx_CCTRL: CxP #1 CxCP

- TMRx_BRK: FCSODIS i1l FCSOEN

TMR_WP_LEVEL_1: 1 H5 Ry, B2 ZERPEINEESL, BUT bit A2 5 (RY:

- TMRx_CMx: CxOCTRL #1 CxOBEN

auto_output_enable

Hahim g, wEHFEHMH (TRUE) 82tH (FALSE)

fcsoen_state

S TE IS R GDIRAS TR E A LM IR TE, 7R I 28 TR B i ae T s
(OEN=1) H}[pmiERas

FALSE: <M1 CxOUT/CxCOUT %t

TRUE: JFJi CxOUT/CxCOUT fithi, i ez -F

fcsodis_state

S OGN AR GIRAS . FH T B A EURM PR, 7 I A A HH A R S A
(OEN=0) B} fyidE k7S

FALSE: %I CxOUT/CxCOUT %t

TRUE: )3 CxOUT/CxCOUT #ith, %t Jyas i s >F

brk_enable
FEMLRE, %R (TRUE) 2i25H (FALSE)
~

tmr_brkdt_config_type tmr_brkdt_config_struct;
tmr_brkdt_config_struct.brk_enable = TRUE;
tmr_brkdt_config_struct.auto_output_enable = TRUE;
tmr_brkdt_config_struct.deadtime = 0;
tmr_brkdt_config_struct.fcsodis_state = TRUE;
tmr_brkdt_config_struct.fcsoen_state = TRUE;
tmr_brkdt_config_struct.brk_polarity = TMR_BRK_INPUT_ACTIVE_HIGH,;
tmr_brkdt_config_struct.wp_level = TMR_WP_OFF;
tmr_brkdt_config(TMR1, &tmr_brkdt_config_struct);

BEH R RPUWCREE (USART)

USART & {74451 usart_type, & XT3 “at32f403_usart.h ™1 | :
[
* @brief type define usart register all
*/
typedef struct
{

} usart_type;

THRAH T USART Zifise i,

# 445. USART HEBRNMNE
AR ik

sts RETEAE

% 3M5W A 2.0.5
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2023.10.26

T R
dt HdfE a7 2%
baudr WA
ctrl1 i B A7 A 1
ctri2 e A7 4% 2
ctrl3 e A4 3
gdiv AR B TR RO T340 330 2 745

NREGH T USART FEREUE Y

# 446. USART ERFals

R4

iR

usart_reset

FH48 E B USART A& i 2917 2 A

usart_init Bk BB ALANE (A AT B
usart_parity_selection_config K46 7 kAT 58

usart_enable AT RE R B
usart_transmitter_enable S RIE SRR E
usart_receiver_enable SR R E

usart_clock_config

[F 20 HRE RIS Bl Atk A ST I

usart_clock_enable

[ 25 Dl RE AR L £ RE 1 L

usart_interrupt_enable W AR I
usart_dma_transmitter_enable DMA KiEffRE &
usart_dma_receiver_enable DMA #:ff e s &
usart_wakeup_id_set MefE 1D B
usart_wakeup_mode_set N A 20
usart_receiver_mute_enable RS AR H B R A R
usart_break_bit_num_set Wr R i B R B
usart_lin_mode_enable lin BAfFRE R B
usart_data_transmit B R 1%
usart_data_receive Ltz
usart_break_send AL B

usart_smartcard_guard_time_set

B RE R R I [H) 1 B

usart_irda_smartcard_division_set

ZLANAIE fE R AR S B

usart_smartcard_mode_enable

e R R E

usart_smartcard_nack_set

BRI NACK fRE R B

usart_single_line_halfduplex_select

A TR A R B E

usart_irda_mode_enable

AME AR B E

usart_irda_low_power_enable

LM AR R B B

usart_hardware_flow_control_set

MR 2 Ao R B L

usart_flag_get

KA e 1) flag IRAS & 75 B i

usart_interrupt_flag_get

A G2 I P b7 flag IRASZ 75 B

usart_flag_clear

THEREE N flag IREHRE

% 316 |
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5.20.1 BR¥ usart_reset

TERIIA T K%L usart_reset

+ 447. EH usart_reset

A iR
A EA usart_reset
PR A void usart_reset(usart_type* usart_x);
Difeftig Bide K USART 4SS 2 78 AL
WMASHA usart_x: fREMH D4, W: USART1. USART2. USARTS...
HMANSH 2 p
it 24 o
IR [FH o
SR okt o
5 18 FH R £ crm_periph_reset
Bl
* reset usart1 */
usart_reset(USART1);

5.20.2 BEK¥ usart_init

NRAFEA T KA usart_init

F 448. F¥ usart_init

A i3}
ERAE usart_init
PR3 A void usart_init(usart_type* usart_x, uint32_t baud_rate, usart_data_bit_num_type
data_bit, usart_stop_bit_num_type stop_bit);
Digeflid PR BE A AT B ST R E
MANSHA usart_x: fHEMIH O4M%, W: USART1. USART2. USART3...
MNSHL 2 baud_rate: H F{ A I IR RS %
MAZSH3 data_bit: Hf [ HE 0 B B2
MANSH 4 stop_bit: & Oz 1E47 5
i 24 7
IR [al{E 7
Stk kAT AP EARIH I S 7 AT BE (R % 00 N REAT RE
B H R 4 o
data_bit

A5 1 TR A oz 58 2

USART_DATA 8BITS: ##if % & A 8-bit
USART_DATA 9BITS: ##if % & A 9-bit

stop_bit

HR I8 TR FH R 4 1A 0 P
USART_STOP_1_BIT:
USART_STOP_0_5 BIT:
USART_STOP_2 BIT:

1B 58N 1 bit
1R 58 28 0.5 A bit
15 1B A7 58 N 2 /) bit

EAMTRH
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USART_STOP_1 5 BIT:
Nl

/* configure uart param */
usart_init((USART1, 115200, USART_DATA_8BITS, USART_STOP_1_BIT);

AT32F403[E 4 FEBSP&Pack M FHIE S

AL TEE N 1.5 /> bit

5.20.3 BKi¥ usart_parity_selection_config

NFRAIR T MR % usart_parity_selection_config

F 449. K usart_parity_selection_config

i H Had
ZiRA €A usart_parity_selection_config
R E R Y void usart_parity_selection_config(usart_type* usart_x,
usart_parity_selection_type parity);
ThRestiik KT AT W E
MANZH usart_x: fHEMH L4, W: USART1. USART2. USART3...
MWANZH 2 parity: £ 3 TR HI 10 Eed 456 77 20
ot 28 x
IR [FH o
So koAt I
W e 2 I
parity

F BRI Edm e 56 75 3C

USART_PARITY NONE:  Ef:il
USART_PARITY_EVEN: &g
USART_PARITY_ODD: il

Bl

/* config usart even parity */
usart_parity_selection_config(USART1, USART_PARITY_EVEN);

5.20.4 XK¥ usart_enable

R T pA% usart_enable

% 450. E# usart_enable

T H ik
ZERAEA usart_enable
PR B T void usart_enable(usart_type* usart_x, confirm_state new_state);
Dhredd HMBAEREBCE
HWNSH usart_x: FREMHE 4ME, W: USART1. USART2. USARTS...
MINZH 2 new_state: ¥ ERHCIRE, it (TRUE) %iE (FALSE)
it 25 7
IR [AME 7
So oAt 5
Wi F R 2 x
Nl

% 318 |
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/* enable usart1 */
usart_enable(USART1, TRUE);

5.20.5 BR¥ usart_transmitter_enable

NERAIR T K%L usart_transmitter_enable

& 451. EK# usart_transmitter_enable

i H Had
A EA usart_transmitter_enable
PR void usart_transmitter_enable(usart_type* usart_x, confirm_state new_state);
ThRedtiid MR IEAS R B
MANZH usart_x: fHEMH L4, W: USART1. USART2. USART3...
MANZH 2 new_state: EMHRA, g (TRUE) kfig (FALSE)
a2 8 x
IR [F{H o
So oAt I
W F e 2 I
il
/* enable usart1 transmitter */
usart_transmitter_enable(USART1, TRUE);

5.20.6 E¥ usart_receiver_enable

AR T 2% usart_receiver_enable

® 452. E# usart_receiver_enable

TiH Eii:py
ERAE usart_receiver_enable
PR 2 B void usart_receiver_enable(usart_type* usart_x, confirm_state new_state);
Dhred HMBIRIE R B E
MANSHA usart_x: fHEMIH O4M%, W: USART1. USART2. USART3...
MINZH 2 new_state: WEIVHVIRA, i (TRUE) kfE (FALSE)
it 25 7
IR [AME 7
So oAt 7
B H R 4 7
2Nl
/* enable usart1 receiver */
usart_ receiver _enable(USART1, TRUE);

5.20.7 K% usart_clock_config

MR T % usart_clock_config

2023.10.26
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5.20.8

2023.10.26

X 453. K ¥ usart_clock_config

BiH #R
A€ usart_clock_config
PR 2 A void usart_clock_config(usart_type* usart_x, usart_clock_polarity_type clk_pol,
usart_clock_phase_type clk_pha, usart_lbcp_type clk_Ib);
Thegfig [F) 5 D RE A IS B AR A . ARG kAT B
MANSEA usart_x: fHEMIH M4, W: USART1. USART2. USART3...
MANZH 2 clk_pol: [R5 iy g s F i i il vk
MINZH 3 clk_pha: [F25 Dy Jir i Ay et A oz
N clk_lb: [FDfERE — B HHE KB E — A bit HiE (Reifn) Fm B 5
th =% 7
I[N 7
Sk ok AF x
Wi e 2 x
clk_pol
I35 Dy Re s e A 1

USART_CLOCK_POLARITY_LOW: K8kt Ff% >
USART_CLOCK_POLARITY_HIGH: K8k 4

clk_pha
[F) 25 Th e i B AR AL

USART_CLOCK_PHASE_1EDGE: 4l fir Ay 55—k
USART_CLOCK_PHASE_2EDGE: [RH-4lHifz 95 — /NI

clk_Ib

)20 Dh e s Ji — A bit I B st

USART_CLOCK_LAST_BIT_NONE:

TCIS Bl H

USART_CLOCK_LAST_BIT_OUTPUT: £ k¥t

Bl

/* config synchronous mode */
usart_clock_config(USART1, USART_CLOCK_POLARITY_HIGH, USART_CLOCK_PHASE_2EDGE,
USART_CLOCK_LAST_BIT_OUTPUT);

B ¥ usart_clock_enable
AR T 2% usart_clock_enable

% 454. E¥ usart_clock_enable

T H R
ZERAEA usart_clock_enable
R T void usart_clock_enable(usart_type* usart_x, confirm_state new_state);
ThRedtik [ 45 Ty REIT S A R 152
MANSHA usart x: fEEMEH D4, W: USART1. USART2. USARTS...
MINZH 2 new_state: ¥ ERHCIRE, it (TRUE) %iE (FALSE)
Hth =% W
IR A p
Se kg AF i
Wi F R 2 I
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Bl

/* enable clock */

usart_clock_enable(USART1, TRUE);

5.20.9 BR¥ usart_interrupt_enable
NERAIR T MR %L usart_interrupt_enable

5.20.10

2023.10.26

X 455. EK# usart_interrupt_enable

mH iR
A€ usart_interrupt_enable
PR Y void usart_interrupt_enable(usart_type* usart_x, uint32_t usart_int, confirm_state
new_state);
Iheefid HT R E
LN | usart_x: fEEME O4ME, Wi USART1. USART2. USARTS...
WANSH 2 usart_int: 15 1 WA
MANSH3 new_state: WEMIHTIRZ, figE (TRUE) k#e (FALSE)
it S5 7
IR [FME "
e 30 P
A FH ek K P
usart_int
€ M T
USART_IDLE_INT: S22 PR v
USART_RDBF_INT:  #:c%dE buff 5 4 b
USART _TDC_INT: R R e B P B
USART _TDBE_INT: RILHHRE buff 25k
USART PERR_INT:  A:I&HE %
USART_BF_INT: W7 iz 0 o e
USART_ERR_INT: R

USART_CTSCF_INT:
Bl

CTS (Clear To Send &% k%) Afb b

/* enable usart1 transmit complete interrupt */
usart_interrupt_enable (USART1, USART_TDC_INT, TRUE);

BR¥ usart_dma_transmitter_enable

R T BB % usart_dma_transmitter_enable

% 456. E¥ usart_dma_transmitter_enable

TiH ik
R usart_dma_transmitter_enable
PR % A void usart_dma_transmitter_enable(usart_type* usart_x, confirm_state
new_state);
TyRe ik DMA Rix e it &

WASHA

usart_x: FEEMH SN, 1. USART1. USART2. USARTS...

#3217
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5.20.11

5.20.12

2023.10.26

BiH Ei: o)
BINZH 2 new_state: EIIFUIRA, ik (TRUE) kft (FALSE)
R [EME I
So oAt I
Wi F e 2 I
2Nl
/* enable dma transmitter */
usart_dma_transmitter_enable (USART1, TRUE);

PR #¥ usart_dma_receiver_enable

T AR T K% usart_dma_receiver_enable

% 457. E¥ usart_dma_receiver_enable

H #iR
A€ usart_dma_receiver_enable
PR # 5 A void usart_dma_receiver_enable(usart_type* usart_x, confirm_state new_state);
Thread DMA Fii (e B B
MANSHA usart_x: fHEMIH D4, W: USART1. USART2. USART3...
MNZH 2 new_state: WEIVHVIRA, i (TRUE) kfE (FALSE)
ot 28 x
A IR 7
Sk ok AF x
B H R 2 7
Nl
/* enable dma receiver */
usart_dma_receiver_enable (USART1, TRUE);

B ¥ usart_wakeup_id_set

T EAE T K% usart_wakeup_id_set

R 458. K ¥ usart_wakeup_id_set

A iR
ZERAEA usart_wakeup_id_set
R Y void usart_wakeup_id_set(usart_type* usart_x, uint8_t usart_id);
Difeftiik Mg 1D BB
HINSH1 usart_x: #REMH H4ME, W: USART1. USART2. USARTS...
MINZH 2 usart_id: it 2 B E MLl 1D
i 24 7
IR [EME 7
SR kAT 7
B R FH ok 4 p
~Hl

/* config wakeup id */
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l usart_wakeup_id_set (USART1, 0x88);

5.20.13

% ¥ usart_wakeup_mode_set

NFRAIAR T B % usart_wakeup_mode_set

R 459. EK ¥ usart_wakeup_mode_set

A ik
PR EA usart_wakeup_mode_set
PR Y void usart_wakeup_mode_set(usart_type* usart_x, usart_wakeup_mode_type
wakeup_mode);
ThRedtiid M AR AR
MANZH usart_x: fHEMH L4, W: USART1. USART2. USART3...
MNSHL 2 wakeup_mode: ¥ E M iR
it 24 7
IR [F{H 7
et kAT 7
R FH R 2 7

wakeup_mode

MERERIRAS D e B A U B

USART_WAKEUP_BY_IDLE_FRAME:
USART_WAKEUP_BY_MATCHING._ID:

Bl

PSR % P e
L BIVCET 1D kA7 0 et

/* config usart1 wakeup mode */
usart_wakeup_mode_set (USART1, USART_WAKEUP_BY_MATCHING_ID);

5.20.14 XK ¥ usart_receiver_mute_enable

N EHIR T BR % usart_receiver_mute_enable

% 460. ¥ usart_receiver_mute_enable

TiH Eii:py
ERAE usart_receiver_mute_enable
PR % A void usart_receiver_mute_enable(usart_type* usart_x, confirm_state new_state);
Dhredd PR i B U e B
HNSH usart_x: FREME 4ME, W: USART1. USART2. USARTS...
MINSH 2 new_state: ¥ ERHCIRE, it (TRUE) %iE (FALSE)
it 25 7
IR [AME 7%
So oAt 7
W F R 2 7
2Nl
/* config receiver mute */
usart_receiver_mute_enable (USART1, TRUE);

2023.10.26
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5.20.15 K% usart_break bit_ num_set
NERHIAR T B %L usart_break_bit_num_set

% 461. E# usart_break_bit_num_set

BiH #R
A EA usart_break_bit_num_set
PR A void usart_break_bit_num_set(usart_type* usart_x, usart_break_bit_num_type
break_bit);
Thegfik W 5 B
LN | usart_x: fEEMH O4ME, W USART1. USART2. USARTS...
WMANSH 2 break_bit: i FF i< 5 A0
ot 28 x
pA I[N 7
Sk ok AF x
Bl H B 4 7
break_bit
W It S8 1R

USART_BREAK_10BITS: WiFFliK: %5 10 4 bit
USART_BREAK_T11BITS: Wi Rk 5 11 4 bit

Bl

/* config break frame length 10bits */
usart_break_bit_num_set (USART1, USART_BREAK_10BITS);

5.20.16 ¥ usart_lin_mode_enable

N EHIR T BB % usart_lin_mode_enable

® 462. E# usart_lin_mode_enable

A i3}
ERAE usart_lin_mode_enable
R Y void usart_lin_mode_enable(usart_type* usart_x, confirm_state new_state);
Difedtiik lin BT REUCE.
WMASHA usart x: fEEMEH D4, W: USART1. USART2. USARTS...
MINSH 2 new_state: ¥ ERHCIRE, it (TRUE) %iE (FALSE)
i 24 7
IR [EME 7
SR kAT 7
R FH e 4 7
Bl
/* enable usart1 lin mode */
usart_lin_mode_enable (USART1, TRUE);

5.20.17 ¥ usart_data_transmit

TR T K # usart_data_transmit

2023.10.26
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5.20.18

5.20.19

2023.10.26

R 463. K% usart_data_transmit

BiH #R
A€ usart_data_transmit
PR T void usart_data_transmit(usart_type* usart_x, uint16_t data);
MANSEA usart_x: fHEMIH O4M%, W: USART1. USART2. USART3...
NS 2 data: % AIEEE
th =% 7
A EIf ) P
Se ik AF 7
iR H B 2 7
Nl
[* transmit data */
uint16_t data = 0x88;
usart_data_transmit (USART1, data);

¥ usart_data_receive

THEAER T K # usart_data_receive

% 464. F¥ usart_data_receive

A i3}
ERAE usart_data_receive
PR 3 uint16_t usart_data_receive(usart_type* usart_x);
Digefliid EACITE L
MANSHA usart_x: fHEMIH O4M%, W: USART1. USART2. USART3...
MINSH 2 &
it 24 ¥
iR [ElME uint16_t: 3% [l 21 ) Hodhs
SR kAT ¥
R FH R 2 ¥
N
[* receive data */
uint16_t data = 0;
data = usart_data_receive (USART1);

B ¥ usart_break_send

MR T K% usart_break_send

% 465. B¥ usart_break_send

W H i3
R usart_break_send
AR Y void usart_break_send(usart_type* usart_x);
ThRestik R IT v E
MANSEA usart_x: fHEMH C4M%, W: USART1. USART2. USART3...

% 325 |

WA 2.0.5




<[

R AT32F403[E {4 FEB SP&Pack 5 F 48 &

BH [P

WASH 2

it 25

iR el

Sk kAT

of [ ofl | off | ort | off

Wi F pa 4

Bl

/* send break frame */
usart_break_send (USART1);

5.20.20 ¥ usart_smartcard_guard_time_set

AR T ¥ usart_smartcard_guard_time_set

& 466. F# usart_smartcard_guard_time_set

H #iR

A€ usart_smartcard_guard_time_set

PR # 5 A void usart_smartcard_guard_time_set(usart_type* usart_x, uint8_t
guard_time_val);

Dhread BB R AR ORI ) 1

MANSHA usart_x: eI A4, W: USART1. USART2. USART3...

MINSH 2 guard_time_val: 75 B RIS (A], JEFE]: 0x00~0xFF

a2 8 x

A IR 7

Sk ok AF x

B H R 2 7

Nl
/* usart guard time set to 2 bit */
usart_smartcard_guard_time_set(USART1, 0x2);

5.20.21 ¥ usart_irda_smartcard_division_set

IR T Bk % usart_irda_smartcard_division_set

£ 467. ¥ usart_irda_smartcard_division_set

A iR
ZERAEA usart_irda_smartcard_division_set
PR 3 A void usart_irda_smartcard_division_set(usart_type* usart_x, uint8_t div_val);
Difiedtiik LLHMIA BE R AU o AR B
HINSH1 usart_x: #REMH H4ME, W: USART1. USART2. USARTS...
WmASH 2 div_val: 438l
i 24 7
IR [EME 7
So okt p
B R FH ok 4 p
~Hl
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/* usart clock set to (apbclk / (2 * 20)) */
usart_irda_smartcard_division_set(USART1, 20);

5.20.22 % usart_smartcard_mode_enable

R AR T PR% usart_smartcard_mode_enable

& 468. E ¥ usart_smartcard_mode_enable

i H Had
A EA usart_smartcard_mode_enable
PR Y void usart_smartcard_mode_enable(usart_type* usart_x, confirm_state
new_state);
Tyhe ik B R R I E
MANSH usart_x: fHEMH L4, W USART1. USART2. USART3...
MANZ¥ 2 new_state: EMHRA, g (TRUE) kfig (FALSE)
ot 28 x
IR A o
So koAt I
W e 2 I
il
/* enable the smartcard mode */
usart_smartcard_mode_enable(USART1, TRUE);

5.20.23 ¥ usart_smartcard_nack_set

NI T K% usart_smartcard_nack_set

* 469. E# usart_smartcard_nack_set

TiH Eii:py
ERAE usart_smartcard_nack_set
Eap g it void usart_smartcard_nack_set(usart_type* usart_x, confirm_state new_state);
DhRek BRI NACK R E
MANSHA usart_x: fHEMIH O4M%, W: USART1. USART2. USART3...
MINSH 2 new_state: ¥ ERHCIRE, it (TRUE) %iE (FALSE)
it 25 7
IR [AME 7
So oAt 7
W F R 2 7
2Nl
/* enable the nack transmission */
usart_smartcard_nack_set(USART1, TRUE);

5.20.24 ¥ usart_single_line_halfduplex_select

NI T B # usart_single_line_halfduplex_select

2023.10.26
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R 470. K% usart_single_line_halfduplex_select

BiH #R
A€ usart_single_line_halfduplex_select
PR T void usart_single_line_halfduplex_select(usart_type* usart_x, confirm_state
new_state);
Thegfig R TR R B
MANSEA usart_x: fHEMIH M4, W: USART1. USART2. USART3...
BINZH 2 new_state: EIIFUIRA, ik (TRUE) kit (FALSE)
th =% 7
Il ) P
Se kg AF 7
Bl H R 4 7
Nl
/* enable halfduplex */
usart_single_line_halfduplex_select(USART1, TRUE);

5.20.25

¥ usart_irda_mode_enable

N AR T K% usart_irda_mode_enable

 471. ¥ usart_irda_mode_enable

A i3}
ERAE usart_irda_mode_enable
R Y void usart_irda_mode_enable(usart_type* usart_x, confirm_state new_state);
Difedtiik HME TR E
MANSHA usart_x: fHEMIH O4M%, W: USART1. USART2. USART3...
MINZH 2 new_state: WEIVHVIRA, i (TRUE) kfE (FALSE)
it 24 ¥
IR [FIE &
SR kAT ¥
R FH R 2 ¥
N
/* enable irda mode */
usart_irda_mode_enable(USART1, TRUE);

5.20.26

PR ¥ usart_irda_low_power_enable

R T BB % usart_irda_low_power_enable

% 472. B ¥ usart_irda_low_power_enable

TiH ik
R usart_irda_low_power_enable
PR E void usart_irda_low_power_enable(usart_type* usart_x, confirm_state
new_state);
TyRe ik LLAMEARARTIFEAE RE R E

MAZHA

usart_x: TREME 4L, : USART1. USART2. USARTS...

2023.10.26
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BiH Ei: o)
BINZH 2 new_state: EIIFUIRA, ik (TRUE) kft (FALSE)
R [EME I
So oAt I
Wi F e 2 I
2Nl
/* enable irda lowpower mode */
usart_irda_low_power_enable (USART1, TRUE);

5.20.27

NEAIA T B # usart_hardware_flow_control_set

% 473. ¥ usart_hardware_flow_control_set

PR %L usart_hardware_flow_control_set

W H #iR
ef e usart_hardware_flow_control_set
BRI 2R Y void usart_hardware_flow_control_set(usart_type*
usart_x,usart_hardware_flow_control_type flow_state);

DhRedtik AN R A A

MANSHA usart_x: eI A4, W: USART1. USART2. USART3...

MINSH 2 flow_state: IERTEKE

a2 8 x

IR [E{H o

Sk ok AF x

B R 7
flow_state
USART_HARDWARE_FLOW_NONE: TohE e
USART_HARDWARE_FLOW_RTS: AR A ANAE Y rts
USART_HARDWARE_FLOW _CTS: AR AN cts

USART_HARDWARE_FLOW_RTS_CTS:

2N

TEEAE rts 5 ots H:[FEH

/* hardware flow set none */

usart_hardware_flow_control_set (USART1, USART_HARDWARE_FLOW_NONE);

5.20.28

¥ usart_flag_get

R T pREL usart_flag_get

£ 474. K usart_flag_get

A iR
ZERAEA usart_flag_get
R T flag_status usart_flag_get(usart_type* usart_x, uint32_t flag);
Difedtiik Kt 21 flag ME LG EE
MANSEA usart_x: fHEMH C4M%, W USART1. USART2. USART3...
WMASH 2 flag: WALEN flag dxdk

2023.10.26
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BiH T4
25 ¥
IR [EE flag_status: RELIRZSHRE, Eie (SET), REEL (RESET)
et ¥
il R T
flag
USART_CTSCF_FLAG: CTS (Clear To Send ik k%) bt
USART_BFF_FLAG: i 2 U
USART_TDBE_FLAG: K% buff Ak
USART_TDC_FLAG: R TE LR
USART_RDBF_FLAG: BRUSCEE buff s &
USART _IDLEF_FLAG: 2 PR A 2
USART_ROERR_FLAG: Pl bR &
USART _NERR_FLAG: I P FE R AR
USART_FERR_FLAG: M PR A 2
USART_PERR_FLAG: E T L KT R Y AR

Bl

/* wait data transmit complete flag */
while(usart_flag_get (USART1, USART_TDC_FLAG) == RESET);

PR %L usart_interrupt_flag_get

NERIIA T ¥ usart_interrupt_flag_get

# 475. R¥ usart_interrupt_flag_get

TiH Eii:py
R4 usart_interrupt_flag_get
R AR T flag_status usart_interrupt_flag_get(usart_type* usart_x, uint32_t flag);
Dhred A e 1 flag IR T E
MANSHA usart_x: fHEH HSM%, W: USART1. USART2...
MASH 2 flag: TR EM flag #5 &
25 W
IR [EE flag_status: RELIRZSHRE, Big (SET), KREE (RESET)
So oAt 7
W F R 7
flag

USART_CTSCF_FLAG:
USART BFF_FLAG:
USART_TDBE_FLAG:
USART_TDC_FLAG:
USART_RDBF_FLAG:
USART _IDLEF_FLAG:

USART_ROERR_FLAG:

USART _NERR_FLAG:
USART_FERR_FLAG:
USART_PERR_FLAG:

CTS (Clear To Send i&Fr R 1%) ZibbrdE
TPAN VeI p

K% buff 2R E

RIK TE bR &

FWCEHE buff by &

AR

B AR &

MR P B R bR

M 1A &

A E L XV
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5.20.30

5.21

2023.10.26

Bl

/* check received data flag */

{
}

if(usart_interrupt_flag_get(USART1, USART_RDBF_FLAG) != RESET)

¥ usart_flag_clear

NERAE T R usart_flag_clear

R 476. EK# usart_flag_clear

A ik
R usart_flag_clear
R E R Y void usart_flag_clear(usart_type* usart_x, uint32_t flag);
ThRestiik BTG 2 1 flag REARE
MANZH usart_x: fHEMH L4, W: USART1. USART2. USART3...
MANSH 2 flag: J8EHFRK flag Fr&
it 24 7
IR [FH 7
Se kAT 7
B R FH R 2 7
flag

USART_CTSCF_FLAG:
USART_BFF_FLAG:
USART_TDC_FLAG:
USART_RDBF_FLAG:
Bl

CTS (Clear To Send kK& i%) Zibbr&
W i B2 0 b 7

RIE TE AR

BEUSCEE buff kR &

/* clear data transmit complete flag */
usart_flag_clear (USART1, USART_TDC_FLAG );

E1 7% (WDT)

WDT %77 4845 1 wdt_type, & LT SCHF“at32f403_wdt.h”lii

/**

* @brief type define wdt register all

¥/
typedef struct
{
} wdt_type;

NREH T WDT 78580
R 4T7. WDT FHBEX PR
He Eii:pa

cmd A AT 8

F 3| k7 2.0.5
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T Ei::3%)
div Ty A7
rid FRIAT A
sts REFHAER

NREH T WDT JFE RE0Us %
% 478. WDT ERE L%

g & i3
wdt_enable I T fdge
wdt_counter_reload HER I
wdt_reload_value_set T EEHE
wdt_divider_set e E A
wdt_register_write_enable i WDT_DIV. WDT_RLD #1485 ff4
wdt_flag_get SRR &

5.21.1 BK¥ wdt_enable

NERIIA T %L wdt_enable
+ 479. K wdt_enable

W H Ei::3%)

R wdt_enable

ek gkt void wdt_enable(void);

ThRedtik &R

HANZH 7

it 25 7

I x

Sk ok AF 7

B F e x

Bl

‘ wdt_enable();

5.21.2 ¥ ¥ wdt_counter_reload
AR T e % wdt_counter_reload

3+ 480. K% wdt_counter_reload

A iR
R4 wdt_counter_reload
PR 3 A void wdt_counter_reload(void);
ThRedtik HH A
HINSH 7
25 7
IR [EME 7
So okt 7

2023.10.26 # 3321 JRZs 2.0.5
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BH

[P

W F R 2 7

Bl

‘ wdt_counter_reload();

5.21.3 ¥ wdt_reload_value_set

NI T K% wdt_reload_value_set

% 481. ¥ wdt_reload_value_set

A ik
DA EA wdt_reload_value_set
PR E R Y void wdt_reload_value_set(uint16_t reload_value);
ThRestiik WE B
LN 2| reload_value: FE#HH, Y| 0x000~0xFFF
i 24 ¥
IR [FME 7
Seth kAT 7
B R FH R 2 7
il

‘ wdt_reload_value_set(OxFFF);

5.21.4 K# wdt_divider_set
NERIIA T % wdt_divider_set

% 482. E¥ wdt_divider_set

TiH Eii:py

R wdt_divider_set

R AR T void wdt_divider_set(wdt_division_type division);
DhRek BCE M E

MNZH division: &1 141434

ZpE . division T H 2122 KUt VEIE TG

25 7

R [EME 7

So oAt 7

e FH el £ 7

division

A5 HE
WDT_CLK_DIV_4: 4 739
WDT_CLK_DIV_8: 8 74t

WDT_CLK_DIV_16: 16 434
WDT_CLK_DIV_32: 32 4340
WDT_CLK _DIV_64: 64 734
WDT_CLK_DIV_128: 128 /34
WDT_CLK_DIV_256: 256 44

2023.10.26 % 333 |
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Bl

| wdt_divider_set(WDT_CLK_DIV_4);

5.21.5 BR¥ wdt_register_write_enable

NERAIR T K% wdt_register_write_enable

% 483. E¥ wdt_register_write_enable

A ik
A EA wdt_register_write_enable
PR Y void wdt_register_write_enable( confirm_state new_state);
e ik fi#4{ WDT_DIV. WDT_RLD %77 &5 (54"

MAZHA

new_state: 7728 fFEi(HRE
ESHOT LRI A2 —: TRUE. FALSE

frth 25

T

R EHME

etk 2FA

ek F e 2

of | off | ot

Bl

‘ wdt_register_write_enable(TRUE);

5.21.6 BR¥ wdt_flag_get

NERFE TR % wdt_flag_get

F 484. B wdt_flag_get

A i3}
ERAE wdt_flag_get
PR 3 flag_status wdt_flag_get(uint16_t wdt_flag);
ThRedthiR SRIUR EAIRAS

LN 2|

flag: & EARBUIRZE HbR Lk %
S HOEAR A WL flag

i 24 ¥

IR Al {E flag_status: #5EL ARG
ZREME R yHrhz —: SET. RESET

So okt 7

R FH eR 4 7

flag

M TR FF TR ERPRE b &, Hal eS8 5t

WDT_DIVF_UPDATE_FLAG:
WDT_RLDF_UPDATE_FLAG:

2N

3 AU 5B e b 5
A S B e bR

‘ wdt_flag_get(WDT_DIVF_UPDATE_FLAG);

522 HHOFITH (WWDT)

WWDT 27232451 wwdt_type, 5& 3T 314 “at32f403_wwdt.h i -

2023.10.26
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2023.10.26

/**

* @brief type define wwdt register all

*/
typedef struct
{

} wwdt_type;

TREH T WWDT /7m0,

%% 485. WWDT HERNNE

S R
ctrl il e A7 2%
cfg fic & 75 A7 4%
sts KRGS

NRGH T WWDT FEREU b

% 486. WWDT FER¥a %

i Eii:3o)
wwdt_reset CARES RS =K DA
wwdt_divider_set P Erar ey
wwdt_flag_clear TEBRE T AR R W AR R
wwdt_enable EARESmE ik d
wwdt_interrupt_enable R BT R
wwdt_flag_get bR E3RHEL
wwdt_counter_set HERE
wwdt_window_counter_set wWIERE

5.22.1 FK# wwdt_reset
NERAAR T RE wwdt_reset
* 487. ¥ wwdt_reset
W H i3
R wwdt_reset
AR Y void wwdt_reset(void);
ThRedtik WOEEAL, HE OGRS EA R EE
AN 7
i =4 7
R [EME 7
Stk kAT 7
U8 FH BR 2 void crm_periph_reset(crm_periph_reset_type value, confirm_state new_state);
N

‘ wwdt_reset();
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5.22.2 ¥ wwdt_divider_set
NERFIAR T A% wwdt_divider_set

% 488. H¥ wwdt_divider_set

A iR
A EA wwdt_divider_set
PR T void wwdt_divider_set(wwdt_division_type division);
Difeftig Vigitasvact

MWASHA

division: & 1% [ 14173 $i{H
S E AT division 715 B 2 12240 o v HUE TG

it 24

x

R EHME

ek ZF AT

W F R 2

off | off | ot

division

[CARESERE e T
WWDT_PCLK1_DIV_4096:
WWDT_PCLK1_DIV_8192:

4096 734
8192 4345

WWDT_PCLK1_DIV_16384: 16384 434
WWDT_PCLK1_DIV_32768: 32768 414

N

‘ wwdt_divider_set(WWDT_PCLK1_DIV_4096);

5.22.3 X¥ wwdt_enable

FERFA T A% wwdt_enable

* 489. E ¥ wwdt_enable

A i3}
ERAE wwdt_enable
PR 3 void wwdt_enable(uint8_t wwdt_cnt);
Difedtiik WA e
HNZH wwdt_cnt: & HETIRTHEER9IME, i 0x40~0x7F
i 24 7
IR [EME 7
SR kAT 7
R FH eR 4 7
N

‘ wwdt_enable(0x7F);

5.22.4 ¥ wwdt_interrupt_enable

T EAER T K% wwdt_interrupt_enable

2023.10.26
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3+ 490. K% wwdt_interrupt_enable

A iR
A€ wwdt_interrupt_enable
PR T void wwdt_interrupt_enable(void);
Difeftig BT T W AR
NS 7
it 25 7
IR [EME 7
S okt 7
B R FH o 4 7
~pl

‘ wwdt_interrupt_enable();

5.22.5 ¥ wwdt_counter_set

R T K% wwdt_counter_set

#* 491. B wwdt_counter_set

A i3}
A E wwdt_counter_set
PR void wwdt_counter_set(uint8_t wwdt_cnt);
ThRestiid THEEE
MNZH wwdt_cnt: & AT HTH4E, 5 0x40~0x7F
i 24 7
IR [FIME ¥
SR kAT ¥
R FH eR 2 ¥
A~

‘ wwdt_counter_set(0x7F);

5.22.6 X ¥ wwdt_window_counter_set

NRHIA T A% wwdt_window_counter_set

+ 492. B ¥ wwdt_window_counter_set

W H i3

R wwdt_window_counter_set

PR B T void wwdt_window_counter_set(uint8_t window_cnt);
ThRedtik W OEE

N wwdt_cnt: &A% HME, EH 0x40~0x7F

i 24 7

12 [EE o

Stk kAT o

B H R 4 7

Bl

‘ wwdt_window_counter_set(0x6F);

2023.10.26 T T I Wk 2.05



<[

5

AT32F403[E 4 FEBSP&Pack M FHIE S

5.22.7 E¥ wwdt_flag_get
FERAIA T A% wwdt_flag_get

% 493. E¥ wwdt_flag_get

WH i)
PR EA wwdt_flag_get
AR Y flag_status wwdt_flag_get(void);
Difeflig BRI BT P bR SRS
LN | 7
it 25 7
YL EN flag_status: A&7 PR
ZREMERCNH P2 —: SET. RESET
SR okt x
Bl H B 4 x
Nl

‘ wwdt_flag_get();

5.22.8 ¥ wwdt_interrupt_flag_get

R T PR wwdt_interrupt_flag_get

F 494. ¥ wwdt_ interrupt_flag_get

TiH Eii:py
R4 wwdt_interrupt_flag_get
A5 Y flag_status wwdt_ interrupt_flag_get(void);
DhRe ik BRI BT B P bR RS, IR s S o A e iz
MANSHA x
28 x
YL EN flag_status: FREALFPRES

ZIRIEME A Oy 2 —: SET. RESET

etk 2F At x
e FH el % x
i

‘ wwdt_ interrupt_flag_get();

5.22.9 RK¥ wwdt_flag_clear
R T A% wwdt_flag_clear

2023.10.26

R 495. B wwdt_flag_clear

A iR
ZERAEA wwdt_flag_clear
R Y void wwdt_flag_clear(void);
ThRedtik PR E TR P AR &

MAZHA

s
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BH [P

T
iR el
Sk kAT
e F pa 2
Bl

off | off | ofl | o

‘ wwdt_flag_clear();

5.23 SMEFMEIERIZE (XMC)

XMC bank J iz il &7 47 4% FH e i 77 25 47 4 45 74 xme_bank1_ctrl_tmg_reg_type, & T304
“at32f403_xmc.h i -
[
* @brief type define xmc bank1 ctrl and tmg register
*/
typedef struct
{

} xmc_bank1_ctrl_tmg_reg_type;

XMC bank1 B 529 47 25 45 1) xmc_bank1_tmgwr_reg_type, & X T {4 “at32f403_xmc.h i -
[
* @brief type define xmc bank1 tmgwr register
*/
typedef struct
{

} xmc_bank1_tmgwr_reg_type;

XMC bank1 i 7 #5451 xmc_bank1_type, & XT3 “at32f403_xmc.h”ii -
[ex
* @brief xmc bank1 registers
*/
typedef struct
{

} xmc_bank1_type;

XMC bank2 27 #:45#) xmc_bank2_type, & XT3 “at32f403_xmc.h”in K-
/**

* @brief xmc bank2 registers

*/

2023.10.26 # 3391 JRZs 2.0.5
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typedef struct
{

} xmc_bank2_type;
XMC bank3 217 #:45#) xmc_bank3_type, & X T3 “at32f403_xmc.h”in K-
[
* @brief xmc bank3 registers
*/
typedef struct
{

} xmc_bank3_type;

XMC bank4 Z1E2445 1) xme_bank4_type, & XT3 “at32f403 xme.h”ii T :
[
* @brief xmc bank4 registers
*/
typedef struct
{

} xmc_bank4_type;

TREHT XMC G758,
F 496. XMC FFExT MR

T i
xmc_bk1ctrl1 SRAM/NOR A7 Jy i 5 25 f7- 2% 1
xmc_bk1tmg1 SRAM/NOR A7 Jy 1 Fr 23 47 4% 1
xmc_bk1ctrl2 SRAM/NOR [N A7 | i 45l 5 4745 2
xmc_bk1tmg2 SRAM/NOR [N ik I 7 37 47 4 2
xmc_bk1ctrl3 SRAM/NOR A7 v 145 25 77 2% 3
xmc_bk1tmg3 SRAM/NOR A7 J7 I 7 4 47 4 3
xmc_bk1ctrl4 SRAM/NOR A7 v it 42 1l 27 17 2% 4
xmc_bk1tmg4 SRAM/NOR [HAF J1 i Fr 25 474 4
xmc_bk2ctrl Nand NAZEH] 2717 2% 2
xmc_bk2is RIS BE AT FIFO JRZS 274795 2
xmc_bk2tmgrg R [R) Fra AE 2 2
xmc_bk2tmgsp RER 23 (] B Y 25 A7 4 2
xmc_bk2ecc ECC 457 174% 2
xmc_bk3ctrl Nand [N {735 6] 27 47 5% 3
xmc_bk3is FHIkT S ERT FIFO RS2 174 3
xmc_bk3tmgrg LS B P 2 A7 3

N - % 340 - W5k 2.05
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2023.10.26

T R
xmc_bk3tmgsp Bk 2 I 5 A7 4 3
xmc_bk3ecc ECC &3 %7 174% 3
xmc_bkactrl PC R 2 4745
xmc_bk4is T E AT FIFO MRS5S 4
xmc_bk4tmgem I8 FH S [ Y A AR A 4
xmc_bk4tmgat JE S [ B Y B A7 A 4
xmc_bk4tmgio 1O =¥ [l /7 25 4745 4
xmc_bk1tmgwr1 SRAM/NOR N7 5 I 7 ai 4748 1
xmc_bk1tmgwr2 SRAM/NOR [N 475 I J7 &5 4735 2
xmc_bk1tmgwr3 SRAM/NOR [N 5 I 7 47 4725 3
xmc_bk1tmgwrd SRAM/NOR [NTE S I 7 ar fE 4% 4
xmc_ext1 SRAM/NOR #4MN 254745 1
Xmc_ext2 SRAM/NOR #i4MN R 25 14785 2
xmc_ext3 SRAM/NOR %5 fE 77 4745 3
xmc_ext4 SRAM/NOR oM 77 474 4

TRAEH T XMC R B

% 497. XMC FERERE R

3 &

(P

Xmc_nor_sram_reset

H A8 5E nor/sram | 4%

Xmc_nor_sram_init

WAL G 52 nor/sram 151 4%

xmc_nor_sram_timing_config

Fit B 45 52 nor/sram 1 285 5

xmc_norsram_default_para_init

# xmc_nor_sram_init_struct F1 KIS EHIEE1L

xmc_norsram_timing_default_para_init

# xmc_rw_timing_struct 1l xmc_w_timing_struct o1 (S Ev)iE1k

xmc_nor_sram_enable

{§ifE4E = nor/sram 5| 2%

xmc_ext_timing_config

fic. B 15 5 nor/sram ¥ @15 4%

xmc_nand_reset H A7 nand 4 2%
xmc_nand_init WUk nand i 28
xmc_nand_timing_config Be# nand ¥ 280 7

xmc_nand_default_para_init

# xmc_nand_init_struct IS EVIEAL

xmc_nand_timing_default_para_init

¥ xmc_common_spacetiming_struct fil

xmc_attribute_spacetiming_struct 1 i ZEw1 4G4k

xmc_nand_enable

{§iG% nand #2541 4%

xmc_nand_ecc_enable

{fifE nand ¥ 2% ECC Thig

xmc_ecc_get

FRHLECC &

xmc_interrupt_enable

fliE XMC % i) & I

xmc_flag_status_get

BRI XMC % il b5 &

xmc_interrupt_flag_status_get

AR XMC 42 11l 8% Wb 5

xmc_flag_clear

THER XMC 2 il 25 I

xmc_pccard_reset # pccard FE 2% 5 A7
xmc_pccard_init YIEEAL pecard 5 i 2%
xmc_pccard_timing_config fi B pccard $5iH 230 5

xmc_pccard_default_para_init

# xmc_pccard_init_struct F1 IS HHI MGk

3R
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xmc_pccard_timing_default_para_init

% xmc_common_spacetiming_struct. xmc_attribute_spacetiming_struct
Al xmc_iospace_timing_struct F IS 59454k

xmc_pccard_enable

B¢ pccard F54H1 4%

5.23.1 ¥ xmc_nor_sram_reset

MR T % xme_nor_sram_reset

& 498.5K# xmc_nor_sram_reset

A
PRI 4 Xmc_nor_sram_reset
PR void xmc_nor_sram_reset(xmc_nor_sram_subbank_type xmc_subbank);
ThRedtiid A6 E nor/sram 5 58
WMASHA xmc_subbank: 8 5E &M~ subbank
it 24 7
IR [F{H 7
et kAT 7
R FH R 2 7

xmc_subbank

16 58 T B AL subbank

XMC_BANK1_NOR_SRAM1: xmc [ subbank1
XMC_BANK1_NOR_SRAM2: xmc ] subbank?2
XMC_BANK1_NOR_SRAM3: xmc [ subbank3
XMC_BANK1_NOR_SRAM4: xmc [f] subbank4

ZNil

/* reset nor/sram subbank1 */
xmc_nor_sram_reset(XMC_BANK1_NOR_SRAM1);

5.23.2 ¥ xmc_nor_sram_init

NRAIA T BB E xme_nor_sram_init

R 499. 8 xmc_nor_sram_init

T H
R34 Xmc_nor_sram_init
R ER T void xmc_nor_sram_init(xmc_norsram_init_type* xmc_norsram_init_struct);
ThRedtik Itk T E nor/sram 4%
WMASHA xmc_norsram_init_struct: 514 xmc_norsram_init_type 45 ¥4k
it 25 7
IR [AME 7
Je Rk AF W
W F R 2 7

xmc_norsram_init_type struct
xmc_norsram_init_type 7t at32f403_xmc.h #

typedef struct
{

2023.10.26
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xmc_nor_sram_subbank_type
xmc_data_addr_mux_type
Xxmc_memory_type
xmc_data_width_type
xmc_burst_access_mode_type
xmc_asyn_wait_type
xmc_wait_signal_polarity_type
xmc_wrap_mode_type
xmc_wait_timing_type

subbank;
data_addr_multiplex;
device;

bus_type;
burst mode enable;
asynwait_enabile;
wait_signal_lv;
wrapped_mode_enable;
wait_signal_config;

xmc_write_operation_type
xmc_wait_signal_type
xmc_extended_mode_type
xmc_write_burst_type

} xmc_norsram_init_type;

write_enable;
wait_signal_enable;
write_timing_enable;
write_burst_syn;

subbank

T8 7€ 75 £ E AP subbank
XMC_BANK1_NOR_SRAM1:
XMC_BANK1_NOR_SRAM2:
XMC_BANK1_NOR_SRAM3:
XMC_BANK1_NOR_SRAM4:
data_addr_multiplex

xme HihEZAR 16 72 15 A s & 5 ]

xmc [ subbank1
xmc [ subbank?2
xmc [ subbank3
xmc [ subbank4

XMC_DATA_ADDR_MUX_DISABLE: A% /H
XMC_DATA _ADDR_MUX_ENABLE: £ /H
Device

Fit 2 1) 25 DR S ] b A1 AT e
XMC_DEVICE_SRAM: AR %5 9 sram
XMC_DEVICE_PSRAM: HMERAFA##E 9 psram
XMC_DEVICE_NOR: AN ERATfif 4 9 nor
bus_type

xme FHE a2 55 58 X

XMC _BUSTYPE_8 BITS:  xmc #ufi 52k 8bit
XMC _BUSTYPE_16_BITS: xmc % 52k 16bit

burst_mode_enable
KRR E
XMC_BURST MODE_DISABLE: #ifEge &k

XMC_BURST MODE_ENABLE: f#ifig 58 & #ix,
asynwait_enable

S AL A S R s R A
XMC_ASYN_WAIT_DISABLE: AMiRE
XMC_ASYN_WAIT_ENABLE: fige

wait_signal_lv
SERHE TR, ERPET, A 3CE NWAIT 55 )%

XMC_WAIT _SIGNAL_LEVEL_LOW: RHEFE AL
XMC_WAIT SIGNAL_LEVEL HIGH: &H FHRL
2E3.10.26 - - # 343 1 - - JRZs 2.0.5
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wrapped_mode_enable

SCHRFARRFE R A, XMC T R AE UN 2 15 SCREREAEXS 55 (1) AHB L A IR 2 DA

XMC_WRAPPED_MODE_DISABLE:
XMC_WRAPPED_MODE_ENABLE:
wait_signal_config

AR PP E, ERP R A
XMC_WAIT_SIGNAL_SYN_BEFORE:
XMC_WAIT_SIGNAL_SYN_DURING :
write_enable

GiEREA:

XMC_WRITE_OPERATION_DISABLE:
XMC_WRITE_OPERATION_ENABLE:

wait_signal_enable

ERZ e IR S R i dia
XMC_WAIT_SIGNAL_DISABLE:
XMC_WAIT_SIGNAL_ENABLE:
write_timing_enable

AN SOV EAR AR 5 AL A
FEVF B AR T A R A

NWAIT 15 5 £ S AR IR A I — I Hde i 30 24
NWAIT {5 5 £ ARSI A 2

2Rk
filifie

5 NWAIT {55
ffifE

NWAIT {25

BEG I EAN RO, B g S B AR A R RO Fr b AT #4,  R) SRAM/NOR [N 475 I/ a7

1728 (XMC_BKXTMGWR) # T
XMC_WRITE_TIMING_DISABLE:
XMC_WRITE_TIMING_ENABLE:
write_burst_syn

XAt 4 5 AR AL

XMC_WRITE_BURST_SYN_DISABLE:
XMC_WRITE_BURST_SYN_ENABLE:

i

5 A
B R

AN A
CEYBAE R e

Xmc_norsram_init_struct.subbank

Xxmc_norsram_init_struct.device

xmc_norsram_init_struct.bus_type

Xmc_norsram_init_struct.asynwait_enable

xmc_norsram_init_struct.wait_signal_Iv

xmc_norsram_init_struct.write_enable

xmc_norsram_init_struct.write_burst_syn

xmc_norsram_init_struct.data_addr_multiplex

xmc_norsram_init_struct.burst_mode_enable

xmc_norsram_init_struct.wrapped_mode_enable
Xxmc_norsram_init_struct.wait_signal_config

xmc_norsram_init_struct.wait_signal_enable

Xmc_norsram_init_struct.write_timing_enable

xmc_norsram_init_type xmc_norsram_init_struct;

= XMC_BANK1_NOR_SRAM1;
= XMC_DATA_ADDR_MUX_ENABLE;
= XMC_DEVICE_PSRAM;
= XMC_BUSTYPE_16_BITS;
= XMC_BURST_MODE_DISABLE;
= XMC_ASYN_WAIT_DISABLE;
= XMC_WAIT_SIGNAL_LEVEL_LOW;
= XMC_WRAPPED_MODE_DISABLE;
= XMC_WAIT_SIGNAL_SYN_BEFORE;
= XMC_WRITE_OPERATION_ENABLE;
= XMC_WAIT_SIGNAL_DISABLE;
= XMC_WRITE_BURST_SYN_DISABLE;
= XMC_WRITE_TIMING_DISABLE;

xmc_nor_sram_init(&xmc_norsram_init_struct);

5.23.3 ¥ xmc_nor_sram_timing_config

FERAIA

S T BR% xme_nor_sram_reset

2023.10.26
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3+ 500.5 % xmc_nor_sram_timing_config

BiH Eii:pay
A€ Xmc_nor_sram_timing_config
PR T void xmc_nor_sram_timing_config(xmc_norsram_timing_init_type* xmc_rw_timing_struct,
xmc_norsram_timing_init_type* xmc_w_timing_struct);

Difeftig fic & 45 %€ nor/sram % 2% 7

LPNE = xmc_rw_timing_struct: 5[ xmc_norsram_timing_init_type Z5#{k, fEAERE RIS F
W, B I RS e e S A B

WANSH 2 xmc_w_timing_struct: %[5 xmc_norsram_timing_init_type Z5#fAk, fEfd At HghE N
N, S AT A A AT

th =% 7

pA I[N o

Sk ok AF 7

Bl H B 4 7

xmc_norsram_timing_init_type struct
xmc_norsram_timing_init_type 7& at32f403_xmc.h

typedef struct

{
xmc_nor_sram_subbank_type subbank;
xmc_extended_mode_type write_timing_enable;
uint32_t addr_setup_time;
uint32_t addr_hold_time;
uint32_t data_setup_time;
uint32_t bus_latency_time;
uint32_t clk_psc;
uint32_t data_latency_time;
xmc_access_mode_type mode;

} xmc_norsram_timing_init_type;

subbank

B E 75 ZE A1) subbank
XMC_BANK1 _NOR_SRAM1: xmc f{] subbank1
XMC_BANK1 _NOR_SRAM2: xmc ff] subbank2
XMC_BANK1 _NOR_SRAM3: xmc [{] subbank3
XMC_BANK1 _NOR_SRAM4: xmc [{] subbank4
write_timing_enable
BE A EERIAL, S 5 B SREEAF R 727445, B SRAM/NOR NAF 5 I 537
1728 (XMC_BKXTMGWR) # i
XMC_WRITE_TIMING_DISABLE: 5 FA[A
XMC_WRITE_TIMING_ENABLE: 5 A
addr_setup_time
b2 <7 B ]
0000: #iskdAN 0 4~ HCLK J& i
0001: Zi4kMdEAN 1 4~ HCLK J& 1]

2023.10.26 # 3451 JRZs 2.0.5
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1M111: BisMEAN 15 4~ HCLK FH 1
addr_hold_time

Mt PRSI 1)

0000: #ish4di A 0 4~ HCLK J&
0001: #shdA 1 4~ HCLK J& 3
1M111: BisMEAN 15 4> HCLK FE Y
data_setup_time

H A L ]

0000: #ish4di A 0 4~ HCLK J&
0001: #shdA 1 4~ HCLK & 3
1M111: Bi4MEAN 15 4~ HCLK J
bus_latency_time
SGIEIRITR], 9 1 By BSOS 2k AR b o, FE R IR R B, — IR 2 5 XMC 1E%
RSk B AIER

0000: #i4hdEAN 1 4~ HCLK Ji #i
0001: #i4hdE AN 2 4~ HCLK Ji #i

1111: isMEAN 16 4> HCLK J& 1

clk_psc
e R, AFERIE AR, € X XMC_CLK I # (4%
0000: f&H

0001: XMC_CLK iy HCLK FlHA/ 2 £
0010: XMC_CLK Ji iy HCLK Fl#A/ 3 f%
1111: XMC_CLK J& ¥y HCLK Ji it 16 £
data_latency_time

HHRIEIR, AR RIS 2K

0000: #i4MEN 04~ XMC_CLK J& #i

0001: #i4MEAN 14> XMC_CLK J& #

1M11: FAMEN 15 4~ XMC_CLK J& 1

Mode

S U AR RN, HAE RWTD A7 ff RE i A 2L
00: XA

01: (B

10: X C

11: 1D

Bl

xmc_norsram_timing_init_type rw_timing_struct, w_timing_struct;

rw_timing_struct.subbank = XMC_BANK1_NOR_SRAMf1;
rw_timing_struct.mode = XMC_ACCESS_MODE_A;
rw_timing_struct.write_timing_enable =XMC_WRITE_TIMING_DISABLE;
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rw_timing_struct.addr_hold_time
rw_timing_struct.addr_setup_time
rw_timing_struct.data_setup_time
rw_timing_struct.data_latency_time
rw_timing_struct.bus_latency_time

rw_timing_struct.clk_psc

w_timing_struct.subbank
w_timing_struct.mode
w_timing_struct.write_timing_enable
w_timing_struct.addr_hold_time
w_timing_struct.addr_setup_time
w_timing_struct.data_setup_time
w_timing_struct.data_latency_time
w_timing_struct.bus_latency_time

w_timing_struct.clk_psc

= 0x08;
= 0x09;
= OxO0F;
= 0x0;
= 0x0;
= 0x0;

= XMC_BANK1_NOR_SRAMT;
= XMC_ACCESS_MODE_A;
= XMC_WRITE_TIMING_DISABLE;
= 0x08;
= 0x09;
= OxO0F;
= 0x0;
= 0x0;
= 0x0;

xmc_nor_sram_timing_config(&rw_timing_struct, &w_timing_struct);

5.23.4 Ei¥ xmc_norsram_default_para_init

2023.10.26

TNEAIA T B # xme_norsram_default_para_init

% 501.5 ¥ xmc_norsram_default_para_init

| i3}
R xmc_norsram_default_para_init
R void xmc_norsram_default_para_init(xmc_norsram_init_type* xmc_nor_sram_init_struct);
ThRERA # xmc_nor_sram_init_struct TS EHTEE1L
BWINSE Xxmc_nor_sram_init_struct: #&[n] xmc_norsram_init_type &5k
i 24 y
IR [E{H s
SR okt y
R FH e 4 o

SEK94A& xme_nor_sram_init_struct % 52 BRIME 40 S R

% 502.xmc_nor_sram_init_struct BRIAfE

R NN
subbank XMC_BANK1_NOR_SRAM1
data_addr_multiplex XMC_DATA_ADDR_MUX_ENABLE
device XMC_DEVICE_SRAM
bus_type XMC_BUSTYPE_8 BITS
burst_ mode_enable XMC_BURST_MODE_DISABLE
asynwait_enable XMC_ASYN_WAIT_DISABLE
wait_signal_lv XMC_WAIT_SIGNAL_LEVEL_LOW
wrapped_mode_enable XMC_WRAPPED_MODE_DISABLE
wait_signal_config XMC_WAIT_SIGNAL_SYN_BEFORE
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B

BRIME

write_enable

XMC_WRITE_OPERATION_ENABLE

wait_signal_enable

XMC_WAIT_SIGNAL_ENABLE

write_timing_enable

XMC_WRITE_TIMING_DISABLE

write_burst_syn

XMC_WRITE_BURST_SYN_DISABLE

Bl

Xmc_norsram_init_type xmc_norsram_init_struct;
/* fill each xmc_nor_sram_init_struct member with its default value */

xmc_norsram_default_para_init(&xmc_norsram_init_struct);

5.23.5 ¥ xmc_norsram_timing_default_para_init

NEAIA T % xme_norsram_timing_default_para_init

% 503.% % xmc_norsram_timing_default_para_init

i H R
MR Xmc_norsram_timing_default_para_init
BRI iR Y void xmc_norsram_timing_default_para_init(xmc_norsram_timing_init_type* xmc_rw_timing_struct,

xmc_norsram_timing_init_type* xmc_w_timing_struct);

DhRefiR ¥ xme_rw_timing_struct 1 xmc_w_timing_struct ISV tHL

WIANZH1 |xmc_rw_timing_struct: F&[H xmc_norsram_timing_init_type £5 44k

xmc_w_timing_struct: f&[f xmc_norsram_timing_init_type 45 #J{%

it 25 ¥

iR [ElME x
IS S x
Yot | B

45K xme_rw_timing_struct 1 xmc_w_timing_struct % 52 BRME 1R 2 k.

R 504.xmc_rw_timing_struct Al xmc_w_timing_struct FAiAE

AR BRIME
subbank XMC_BANK1_NOR_SRAM1
write_timing_enable XMC_WRITE_TIMING_DISABLE
addr_setup_time OxF
addr_hold_time OxF
data_setup_time OxFF
bus_latency_time OxF
clk_psc OxF
data_latency_time OxF

mode

XMC_ACCESS_MODE_A

i

xmc_norsram_timing_init_type rw_timing_struct, w_timing_struct;
/* fill each xmc_rw_timing_struct and xmc_w_timing_struct member with its default value */

xmc_norsram_timing_default_para_init (&xmc_rw_timing_struct, &xmc_w_timing_struct);

2023.10.26
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5.23.6 ¥ xmc_nor_sram_enable

5.23.7

2023.10.26

R T K% xme_nor_sram_enable

% 505.% % xmc_nor_sram_enable

BiH #R
A EA Xmc_nor_sram_enable
PR T void xmc_nor_sram_enable(xmc_nor_sram_subbank_type xmc_subbank, confirm_state

new_state);

Difeftig ffifEFa & nor/sram | 4%
MWASHA xmc_subbank: 1&EFTJE xmc K4 subbank
MANZH 2 new_state: fififEElI< &
ot 28 x
pA I[N 7
Sk ok AF x
Bl H B 4 7

xmc_subbank

i € T Z AT HE Y subbank

XMC_BANK1_NOR_SRAM1: xmc ] subbank1
XMC_BANK1_NOR_SRAM2: xmc ] subbank2
XMC_BANK1_NOR_SRAM3: xmc ] subbank3
XMC_BANK1_NOR_SRAM4: xmc ] subbank4

new_state

FALSE: <Pl a4
fo RE 7 1) 2%

TRUE:
il

/* enable xmc bank1_sram bank */
xmc_nor_sram_enable(XMC_BANK1_NOR_SRAM1, TRUE);

B xmc_ext_timing_config

NRAIA T BB E xme_ext_timing_config

& 506.5% xmc_ext_timing_config

A iR
R4 xmc_ext_timing_config
R T void xmc_ext_timing_config(xmc_nor_sram_subbank_type xmc_sub_bank, uint16_t
w2w_timing, uint16_t r2r_timing);
Thegfig BCE 15 7€ nor/sram § &% &%
MINZH xmc_subbank: 457 fiTJ& xmc 1118~ subbank
WMASHL 2 w2w_timing: 45 E1E VK & )
MINZH 3 r2r_timing: 4L ERE UK &I (]
i 24 7
IR A p
So okt p
B H R 4 x
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xmc_subbank

i € 7 £ 2 AL subbank

XMC_BANK1_NOR_SRAM1: xmc ] subbank1
XMC_BANK1_NOR_SRAM2: xmc [1] subbank2
XMC_BANK1_NOR_SRAM3: xmc ] subbank3
XMC_BANK1_NOR_SRAM4: xmc [ subbank4
w2w_timing

AL EEARIREI 8], F T8 VB 5 AR AL 2k S (8]
00000000: EZ:EHEAEHSMEAN 1> HCLK JE
00000001: EZEHAEHSMEAN 2 > HCLK JE #

00001000: ELEHEAERSMEA 9 A~ HCLK J& 3 (BRIAMED
M1 ELLSEAELGIME N 256 4~ HCLK J& 3
r2r timing

ARV ER ), T S 3 SR A R) a2k 52 e (1]
00000000: HEAL S HAEAMEN 1> HCLK JE
00000001: EL:E#EAEHSMEN 2 4~ HCLK &1

00001000: EZEFLERAEESMEA 9 A HCLK A H] (ERMED

M1 BB EAEHSMEN 256 1~ HCLK fi3H

i

/* bus turnaround phase for consecutive read duration and consecutive write duration */
xmc_ext_timing_config(XMC_BANK1_NOR_SRAM1, 0x08, 0x08);

5.23.8 E# xmc_nand_reset
NEHIA T % xme_nand_reset

%+ 507.% % xmc_nand_reset

A iR
R xmc_nand_reset
PR 3 A void xmc_nand_reset(xmc_class_bank_type xmc_bank);
Difeftiik 47 nand 5 2%
MANSH xmc_bank: #55E nand #i%§, AT LUE XMC_BANK2_NAND
i =4 o
12 [EE o
Stk kAT o
R FH eR 4 7
w5
/* reset nand flash */
xmc_nand_reset(XMC_BANK2_NAND);
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5.23.9 E# xmc_nand_init
FERFIAR T PAE xme_nand_init

% 508. ¥ xmc_nand_init

BiH
PR EA xmc_nand_init
PR T void xmc_nand_init(xmc_nand_init_type* xmc_nand_init_struct);
Thegfik HIIEATE E nand 5135
WMASHA xmc_nand_init_struct: $&[7 xmc_nand_init_type 45 F14
th =% 7
pA I[N 7
Sk ok AF 7
Bl H R 4 7

xmc_nand_init_type struct
xmc_nand_init_type 7t at32f403_xmc.h

typedef struct

{
xmc_class_bank_type
xmc_nand_wait_type
xmc_data_width_type
Xxmc_ecc_enable_type
Xmc_ecc_pagesize_type
uint32_t
uint32_t

} xmc_nand_init_type;

Nand_bank

nand_bank;
wait_enable;
bus_type;
ecc_enable;
ecc_pagesize;
delay_time_cycle;
delay_time_ar;

1 € T E LR nand_bank
XMC_BANK2_NAND: #Jififk bank2 ) nand il %%
XMC_BANK3_NAND: ¥tk bank3 ] nand il #%

wait_enable

SAFTIREERENL, [ AE NAND [NTEIEfk 2R HL 2515 T g

XMC_WAIT_OPERATION_DISABLE: Af#ifg
XMC_WAIT_OPERATION_ENABLE: f{#ift

bus_type

HMERAEAH A EE BE R, LA NAND A7 £t B 2 1 5 2

XMC_BUSTYPE_8 BITS:
XMC_BUSTYPE_16_BITS:
ecc_enable

xmc B 22867 55 5 X
XMC_BUSTYPE_8 BITS:
XMC_BUSTYPE_16_BITS:
ecc_pagesize

2023.10.26

s BN 8bit
il 5 204 16bit

xmce FdE 2k H 8bit
xmc Fdi S 2~ 16bit
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ECC T K/

000: 256 74

001: 512 =5

010: 1024 775

011: 2048 7

100: 4096 77

101: 8192 &

delay_time_cycle

CLE £ RE M#EiR, M CLE FR&USZE RE T FEUS AT A]
0000: 14~ HCLK J&3tH

1111: 16 > HCLK J& 1

delay_time_ar

ALE % RE FYZERS ], M ALE FFEHE RE T BT A0 E ]
0000: 14~ HCLK J&3

1111: 16 > HCLK J& 1

il

xmc_nand_init_type nand_init_struct;

nand_init_struct.nand_bank = XMC_BANK2_NAND;
nand_init_struct.wait_enable = XMC_WAIT_OPERATION_DISABLE;
nand_init_struct.bus_type = XMC_BUSTYPE_8 BITS;
nand_init_struct.ecc_enable = XMC_ECC_OPERATION_DISABLE;
nand_init_struct.ecc_pagesize = XMC_ECC_PAGESIZE_2048 BYTES;
nand_init_struct.delay_time_cycle = 0x10;
nand_init_struct.delay_time_ar = 0x10;

/* xmc nand flash configuration */

xmc_nand_init(&nand_init_struct);

5.23.10 % xmc_nand_timing_config

MR T % xme_nand_timing_config

# 509.% % xmc_nand_timing_config

% 352

A iR
R xmc_nand_timing_config
PR 2 A void xmc_nand_timing_config(xmc_nand_timinginit_type* xmc_common_spacetiming_struct,
xmc_nand_timinginit_type* xmc_attribute_spacetiming_struct);

Difeftiik fic B 48 € nand 5 24 7

MINSE Xxmc_common_spacetiming_struct: #&[r xmc_nand_timinginit_type [F 45, o5 M ZS [a] i
&8

MNSH 2 xmc_ attribute _spacetiming_struct: &I xmc_nand_timinginit_type 45Kk, FoRERk S [a)
&8

i 24 o

& [EE o

So okt .

WA 2.0.5
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BH

[P

W F R 2

¥

xmc_nand_timinginit_type struct

xmc_nand_timinginit_type 7t at32f403_xmc.h

typedef struct
{

xmc_class_bank_type

uint32_t
uint32_t
uint32_t
uint32_t

} xmc_nand_timinginit_type;

class_bank

i 52 7 ELE & 1Y) nand flash bank

XMC_BANK2_ NAND

XMC_BANK3_ NAND

mem_setup_time

FEH S ARSI A, o SCEEAE W A2 (R0 R AT U7 IRl I, il 2 ) 4 S (]
00000000: L E#E/EHSMEA 0 4~ HCLK J& 3

class_bank;
mem_setup_time;
mem_waite_time;
mem_hold_time;
mem_hiz_time;

00000001 ZELLEHIRIFHIMEA 14> HCLK J4 1

M1 IELESERAERSMEA 255 4> HCLK Ji 4

mem_waite_time
FE W LA 18] OS5 A5 I 8], 8 SCAEAE B L2 ()0 BEAT U5 iRl B, XMC_NWE. XMC_NOE Sy ir [a]
00000000: ZEZLS E/EETIMEA 0 4> HCLK Ji ]
00000001: EZLS EAEEIMEA 14> HCLK Ji ]

M1 ELESRAERSMEA 255 > HCLK Ji 4

mem_hold_time

FEH N RV ORFFINF IR, 58 SCAEAE 5 LA TR BEAT U5 R I, A A 2 PR Fr (0 e 1)

00000000: fxF
00000001: ZELLGHAEHIMEN 14> HCLK J 3

M1 ELESERAERSMEA 255 > HCLK i 3

mem_hiz_time

FEH 22 R B S 2 0 v PELI 8], 5 SCEE W LA TR DT AT 6 NAND IR (195 38 A T 08l i 2R ) s L

I [h)

00000000 EZLS EAEETIMEA 0 A HCLK Ji ]
00000001: EZLS EAEEIMEA 14> HCLK Ji ]

M1 ELESRAERSMEA 255 4> HCLK i 4

il

xmc_regular_spacetimingstruct.class_bank = XMC_BANK2_NAND;
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xmc_regular_spacetimingstruct. mem_setup_time = 254;

xmc_regular_spacetimingstruct. mem_hiz_time = 254;
xmc_regular_spacetimingstruct.mem_hold_time = 254;
xmc_regular_spacetimingstruct.mem_waite_time = 254;

xmc_nand_timing_config(&xmc_regular_spacetimingstruct, &xmc_regular_spacetimingstruct);

5.23.11 % xmc_nand_default_para_init
NERAIR T % xme_nand_default_para_init

& 510.8 % xmc_nand_default_para_init

B | ik
efe xmc_nand_default_para_init
R E R Y void xmc_nand_default_para_init(xmc_nand_init_type* xmc_nand_init_struct);
hfe ik # xmc_nand_init_struct F1{ S B IEEL
MANZEA xmc_nand_init_struct: #&[7) xmc_nand_init_type Z5#{k
it 24 i
IR [F{H o
S okt o
R FH R 2 ¥

ZERJAAK xme_nand_init_struct Ji% 3 BRIME 40N R s

% 511.xmc_nand_init_struct BAE

AR L NN A

nand_bank XMC_BANK2_NAND
wait_enable XMC_WAIT_OPERATION_DISABLE
bus_type XMC_BUSTYPE_8 BITS
ecc_enable XMC_ECC_OPERATION_DISABLE
ecc_pagesize XMC_ECC_PAGESIZE_256_BYTES
delay_time_cycle 0x0
delay_time_ar 0x0

i
/* fill each nand_init_struct member with its default value */
xmc_nand_default_para_init(&nand_init_struct);

5.23.12 ¥ xmc_nand_timing_default_para_init
R T B xme_nand_timing_default_para_init

£ 512.%8 % xmc_nand_timing_default_para_init
W H iR

R4 xmc_nand_timing_default_para_init

= | =
o | B
D
e

void xmc_nand_timing_default_para_init(xmc_nand_timinginit_type*
Xmc_common_spacetiming_struct,

xmc_nand_timinginit_type* xmc_attribute_spacetiming_struct);

DigesiiR # xmc_common_spacetiming_struct fil xmc_attribute_spacetiming_struct FF {1 & $ )86k
MASHA xmc_common_spacetiming_struct: #&[7] xmc_nand_timinginit_type &5 #1&
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W H iR
xmc_attribute_spacetiming_struct: i1 xmc_nand_timinginit_type &5k
i 24 &
& [EME &
Jeth kAT &
B H R 4 &

ZER)K xme_rw_timing_struct xmc_common_spacetiming_struct £l xmc_w_timing_struct
xmc_attribute_spacetiming_struct i i BRIME 0 R & s

% 513.xmc_common_spacetiming_struct Al xmc_attribute_spacetiming_struct ERAE

B BRIME
class_bank XMC_BANK2_NAND
mem_hold_time 0xFC
mem_waite_time OxFC
mem_setup_time OxFC
mem_hiz_time OxFC

il

xmc_nand_timinginit_type xmc_regular_spacetimingstruct;

/* fill each xmc_regular_spacetimingstruct member with its default value */

xmc_nand_timing_default_para_init(&xmc_regular_spacetimingstruct, &mc_regular_spacetimingstruct);

5.23.13 % xmc_nand_enable
T AR T K% xme_nand_enable

% 514.%8# xmc_nand_enable

A Ei:13%)
ERAE xmc_nand_enable
R Y void xmc_nand_enable(xmc_class_bank_type xmc_bank, confirm_state new_state);
Digefliid fiifi nand flash % 2%
WMANSHA xmc_bank: 85 ATJE xme [ bank
HWINSHL 2 new_state: i FEEICIATR 4%
i =4 7
IR [EME 7
SR kAT 7
R FH e 4 7
xmc_bank

15 72 7 ZAHRERY bank

XMC_BANK2_ NAND

XMC_BANK3 NAND

new_state

FALSE: OCP¥Hil 4

TRUE:  fEREf=H]ds

il

/* xmc nand bank enable*/
xmc_nand_enable(XMC_BANK2_NAND, TRUE);
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5.23.15

5.23.14 ¥ xmc_nand_ecc_enable

NFRAIR T K% xme_nand_ecc_enable

% 515.% % xmc_nand_ecc_enable

BiH #R

PR EA xmc_nand_ecc_enable
PR T void xmc_nand_ecc_enable(xmc_class_bank_type xmc_bank, confirm_state new_state);
Thegfik fiTf% nand flash #zHi1 4% (1) ECC D¢
WANSH xmc_bank: 8 AT JE xme [ bank
MANZH 2 new_state: fififgak o %M ECC T
ot 28 x
pA I[N 7
Sk ok AF x
Bl H B 4 7

xmc_bank

8 & 7 EAHRE ecc 1) bank

XMC_BANK2_ NAND
XMC_BANK3 NAND
new_state

FALSE: >XpI4%Hl# ECC Tfk
TRUE: f#iggf=Hl#s ECC Ift

|

/* calculate ecc value while transmiting */
xmc_nand_ecc_enable(XMC_BANK2_NAND, TRUE);

BR¥ xmc_ecc_get

NRIR T BE xme_ecc_get

% 516.8 % xmc_ecc_get

| Ei:1p%)
ZERAEA xmc_ecc_get
R Y uint32_t xmc_ecc_get(xmc_class_bank_type xmc_bank);
Thaestik R nand flash #% i #:1 ECC 14
MINZH xmc_bank: 183 fTJ& xme A bank
i 24 7
IR [FME ECC 1
SR kAT 7
R FH e 4 7
xmc_bank

16 & F B AH Rt ecc I bank

XMC_BANK2_NAND
XMC_BANK3_NAND
=4

2023.10.26
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5.23.16

5.23.17

/* get ecc value */
xmc_ecc_get(XMC_BANK2_NAND, TRUE);

BR# xmc_interrupt_enable
NERHIAR T B E xme_interrupt_enable

X 517.8 % xmc_interrupt_enable

iH Eitipy

R4 xmc_interrupt_enable

X | =
| e
m
e

void xmc_interrupt_enable(xmc_class_bank_type xmc_bank,

confirm_state new_state);

xmc_interrupt_sources_type xmc_int,

Bl (ipu fBE xmic 47 il 4% (KU AH B A T

LN xmc_bank: 1&5E T8 xmc 4 bank

HNSH 2 xmc_int: HRrikRE

WMASH3 new_state: f#REESEI I

frth 25

iR [ElE

Sk kAT

off | off | ot | ot

Wik F e 4

xmc_bank

& %€ bank

XMC_BANK2_ NAND

XMC_BANK3_ NAND

xmc_int

XMC_INT_RISING_EDGE: XMC _EFFy i o iy
XMC_INT_LEVEL: XMC 75y PG I
XMC_INT_FALLING_EDGE: XMC I P&+
new_state

FALSE: X il

TRUE:  ffigE-hlk

w5

/* xmc rising edge detection interrupt enable */
xmc_interrupt_enable(XMC_BANK2_NAND, XMC_INT_RISING_EDGE, TRUE);

¥ xmc_flag_status_get
NERFEAR T % xme_flag_status_get

# 518.% % xmc_flag_status_get

THE ik

RH 4 xmc_flag_status_get

X | =
|
m
e

flag_status xmc_flag_status_get(xmc_class_bank_type xmc_bank,

xmc_interrupt_flag_type xmc_flag);

&
i
BE
=

R XMC AH Kbz E AL

% 35T
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HiA i)
BMINSH xmc_bank: xmc X3 bank
MASH 2 xmc_flag: 7 EREIARENL
i 24 7
SAEL flag_status: #rEA TS BT
etk skAT 7
B F R 4 7
xmc_bank
i & bank
xmc_flag

xmc_flag HIF i f ZARBUIRS bR &, RS ST

XMC_RISINGEDGE_FLAG:

XMC_LEVEL_FLAG:

XMC_FALLINGEDGE_FLAG:

XMC_FEMPT_FLAG:

ETHIRES
RIS
FIFO R4

if(xmc_flag_status_get (XMC_BANK2_NAND, XMC_RISINGEDGE_FLAG) != RESET)

flag_status
RESET: AHMNAREAAE L
SET: FH R AL E
il

{

}

5.23.18

Bi% xmc_interrupt_flag_status_get

NEAIA T % xme_interrupt_flag_status_get

% 519. B xmc_interrupt_flag_status_get

TiH Eii:py
R xmc_interrupt_flag_status_get
Eap gt flag_status xmc_interrupt_flag_status_get(xmc_class_bank_type xmc_bank,
xmc_interrupt_flag_type xmc_flag)
Thredd FRIXMC AH 2% H Wibs 4z
MINZE xmc_bank: xmc XJ M bank
MANZH 2 xmc_flag: 7&FEIRII bR EN
25 7
IR [ flag_status: bR &2 B
So oAt 7
W F R 2 7
xmc_bank
f&5€ bank
xmc_flag

xmc_flag H T /7 ZIRBUR SIS, TS HP 5T -

XMC_RISINGEDGE_FLAG:

XMC_LEVEL_FLAG:

2023.10.26

EIHERE
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XMC_FALLINGEDGE_FLAG:

flag_status

RESET: AHRbrEN A B
SET: A RLbR G B AL

N

FRERIRS

if(xmc_interrupt_flag_status_get (XMC_BANK2_NAND, XMC_RISINGEDGE_FLAG) != RESET)

5.23.19

NERIIA T % xme_flag_clear

¥ xmc_flag_clear

% 520. % xmc_flag_clear

A iR
R xmc_flag_clear
PR void xmc_flag_clear(xmc_class_bank_type xmc_bank, xmc_interrupt_flag_type
xmc_flag);
ThRestiik TEBRAH AR B AL
WS xmc_bank: xmc Xf & bank
MANSH 2 xmc_flag: FHEIFFRAIAREN
it 24 7
IR [E{H 7
SR kAT ¥
R FH eR 2 ¥
xmc_bank
¥8 72 bank
xmc_flag

xmc_flag HI % F 75 ZERBUIRS bR &, HaE S 5T

XMC_RISINGEDGE_FLAG:
XMC_LEVEL_FLAG:

XMC_FALLINGEDGE_FLAG:

XMC_FEMPT_FLAG:

Bl

EIHIRES
e HLPIR S
FREIRS
FIFO Z{R4&

if(xmc_flag_status_get (XMC_BANK2_NAND, XMC_RISINGEDGE_FLAG) != RESET)

xmc_flag_clear(XMC_BANK2_NAND, XMC_RISINGEDGE_FLAG):

5.23.20

TR AR T K% xme_pccard_reset

2023.10.26

B ¥ xmc_pccard_reset
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% 521.8 % xmc_pccard_reset

A iR
A€ xmc_pccard_reset
PR T void xmc_pccard_reset(void);
DyREF A A7 pecard {5 4%
WA 7
it 25 7
IR A 7
S okt 7
B R FH o 4 7
~pl
/* reset pccard */
xmc_pccard_reset();

5.23.21 E ¥ xmc_pccard_init

TR T K% xme_pccard_init

# 522.58# xmc_pccard_init

A i3}
A€ xmc_pccard_init
PR void xmc_pccard_init(xmc_pccard_init_type* xmc_pccard_init_struct);
Thegiid VIEh1L 48 E pecard i 2%
MASHA xmc_pceard_init_struct: $§17 xmc_pccard_init_type (11451
it 24 7
IR [FIE 7
SR kAT 7
R FH R 2 7

xmc_pccard_init_type struct
xmc_pccard_init_type £ at32f403_xmc.h

typedef struct
{

xmc_nand_pccard_wait_type enable_wait;

uint32_t
uint32_t

} xmc_pccard_init_type;

enable_wait

delay_time_cr;
delay_time_ar;

SEFEINREMERENT, fEHE PC RAFME AR (A5 I RE
XMC_WAIT_OPERATION_DISABLE: A ffifg
XMC_WAIT_OPERATION_ENABLE:  ffifg

delay_time_cr

CLE # RE J%EiR, M CLE NFEHT % RE T U B[R]

0000: 1 /> HCLK J&1#

2023.10.26
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5.23.22

2023.10.26

1111: 16 > HCLK J& 1
delay_time_ar

ALE % RE [IEiRIN ], M ALE TIEVR % RE KI5 (1 [A]

0000: 1 HCLK J& 1

1111: 16 > HCLK Ji

B

xmc_pccard_init_type xmc_pccard_init_struct;

xmc_pccard_init_struct. enable_wait = XMC_WAIT_OPERATION_DISABLE;
xmc_pccard_init_struct. delay_time_cr = OxF;

xmc_pccard_init_struct. delay_time_ar = OxF;

/* xmc pccard configuration */

xmc_pccard_init (&mc_pccard_init_struct);

¥ xmc_pccard_timing_config

NERHIA T % xme_pccard_timing_config

% 523.# xmc_nand_pccard_config

i H

iR

xmc_pccard_timing_config

= | =
o | e
D
e

void xmc_pccard_timing_config(xmc_nand_pccard_timinginit_type*
Xmc_common_spacetiming_struct,
xmc_nand_pccard_timinginit_type*
xmc_attribute_spacetiming_struct,
xmc_nand_pccard_timinginit_type*

xmc_iospace_timing_struct);

Lhae g

fic B 48 %€ pccard 5 i 231

MASHA

Xxmc_common_spacetiming_struct: #&[7 xmc_nand _pccard_timinginit_type 454
i, RN IS4

MINSH 2 xmc_ attribute _spacetiming_struct: #&[7 xmc_nand _pccard_timinginit_type f45%4
T, ORI TEIN 7 2

MWMASH3 xmc_iospace_timing_struct: #E[i xmc_nand_pccard_timinginit_type (45 #{k, R
RERR 2 (] Y 4

i =4 o

IR [al{E 7

SR kAT 7

R FH e 4 7

xmc_nand_pccard_timinginit_type struct
xmc_nand_pccard_timinginit_type 7 at32f403_xmc.h

typedef struct
{

xmc_class_bank_type
uint32_t

class_bank;
mem_setup_time;

% 3611 A 2.0.5




<[

P AT32F403[E 1 FEBSP&Pack M fl 5 15

2023.10.26

uint32_t mem_waite_time;
uint32_t mem_hold_time;
uint32_t mem_hiz_time;

} xmc_nand_pccard_timinginit_type;

class_bank

8 72 75 L & 1) nand flash bank

XMC_BANK4_PCCARD

mem_setup_time

FE RS A (R R SLIN B], 58 SCEEAE 5 A 1A HEAT U fe) I, btk 2 1) 2 S ek (]
00000000: EZ:E#EAEHSMEN 0 4~ HCLK &

00000001: ELE#EAEHSIMEN 1 4> HCLK &1

M1 IELESEAESSME N 255 4> HCLK i 1]

mem_waite_time

FE S A (R S5 IS 8], 5 SCEEAE 5 A A6 EAT Vg i) i), XMC_NWE. XMC_NOE Jy G i [A]
00000000: EZ:E#EAEHSMEAN 0 4> HCLK J& 1

00000001: ELE#EAEHSIMEN 1 4> HCLK &1

M1 IELESEAESSME N 255 4> HCLK i 1]

mem_hold_time

FE S (A (R ORIFIN 8], 58 SCEEAE & A TR0 EAT Vs Ie) ), B0 el 2 DR AR PR N (1]
00000000: fr&

00000001: ELEEAEHSIMEN 1 4> HCLK &1

M1 ELESHAEDSME N 255 4> HCLK i 1]

mem_hiz_time

FE S (A B e 2 1) v BELINE 8], 5 SCAE 5 2 ) T AR 4R AT X pecard 15 # A e s s 2 i) v FHL
It} ]

00000000: EZ:E#EAEHSMEN 0 4> HCLK J& 1

00000001: ELEEAEHSIMEN 1 4> HCLK &1

M1 BB EAEFSMEN 255 4~ HCLK i3

Bl

xmc_nand_pccard_timinginit_type xmc_common_spacetiming_struct, xmc_attribute_spacetiming_struct,

xmc_iospace_timing_struct;
xmc_common_spacetiming_struct.class_bank = XMC_BANK4_PCCARD;
xmc_common_spacetiming_struct. mem_setup_time = 254;
Xxmc_common_spacetiming_struct.mem_hiz_time = 254;
xmc_common_spacetiming_struct. mem_hold_time = 254;

xmc_common_spacetiming_struct. mem_waite_time = 254;

xmc_attribute_spacetiming_struct.class_bank = XMC_BANK4_PCCARD;
xmc_attribute_spacetiming_struct.mem_setup_time = 254;

xmc_attribute_spacetiming_struct.mem_hiz_time = 254;
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xmc_attribute_spacetiming_struct.mem_hold_time = 254;

xmc_attribute_spacetiming_struct. mem_waite_time = 254;

xmc_iospace_timing_struct.class_bank = XMC_BANK4_PCCARD;
xmc_iospace_timing_struct. mem_setup_time = 254;
xmc_iospace_timing_struct. mem_hiz_time = 254;
xmc_iospace_timing_struct. mem_hold_time = 254;

xmc_iospace_timing_struct. mem_waite_time = 254;

xmc_iospace_timing_struct);

xmc_pccard_timing_config (&mc_common_spacetiming_struct, & xmc_attribute_spacetiming_struct,&

5.23.23 ¥ xmc_pccard_default_para_init

TR T K% xme_pccard_default_para_init

% 524.5 % xmc_pccard_default_para_init

| i3}
efe xmc_pccard_default_para_init
PR A A void xmc_pccard_default_para_init(xmc_pccard_init_type* xmc_pccard_init_struct);
hfe ik # xmc_pccard_init_struct F1SEHI AL
PNe = | xmc_pccard_init_struct: &7 xmc_pccard_init_type &5 #{&
i 24 7
IR [E{H 7
SR okt 7T
R FH R 2 y

ZERIAA xme_nand_init_struct Ji% 53 BRIME LR R s

% 525.xmc_pccard_init_struct BRiAE

BB BRIME
enable_wait XMC_WAIT_OPERATION_DISABLE
delay_time_ar 0x0
delay_time_cr 0x0

i

/* fill each xmc_pccard_init_struct member with its default value */

xmc_pccard_default_para_init (&xmc_pccard_init_struct);

5.23.24 ¥ xmc_pccard_timing_default_para_init
R T % xme_pccard_timing_default_para_init

# 526. % xmc_pccard_timing_default_para_init

BH ik

R xmc_pccard_timing_default_para_init

X | =
|
m
e

void xmc_pccard_timing_default_para_init(xmc_nand_pccard_timinginit_type*

xmc_common_spacetiming_struct,

xmc_nand_pccard_timinginit_type*

2023.10.26 % 3631
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W H iR
xmc_attribute_spacetiming_struct,
xmc_nand_pccard_timinginit_type*
Xmc_iospace_timing_struct);

Digesik # xmc_common_spacetiming_struct Al xmc_attribute_spacetiming_struct 1l

xmc_iospace_timing_struct 1 1S H]EA1L

MASH xmc_common_spacetiming_struct: &[] xmc_nand_pccard_timinginit_type &5 {k
MASH 2 xmc_attribute_spacetiming_struct: #§[f xmc_nand_pccard_timinginit_type £ #)4%
WA 3 xmc_iospace_timing_struct: #§[H xmc_nand_pccard_timinginit_type £ #)4%

i 24 T

R [EME T

SR okt i

B o 4 7

ZERIPR xme_common_spacetiming_struct. xmc_attribute_spacetiming_struct f1
xmc_iospace_timing_struct i 7

NN RO
% 527.xmc_common_spacetiming_struct Al xmc_attribute_spacetiming_struct ERiAE
B NN
class_bank XMC_BANK4_PCCARD
mem_hold_time OxFC
mem_waite_time OxFC
mem_setup_time OxFC
mem_hiz_time O0xFC

|

xmc_pccard_timinginit_type xmc_regular_spacetimingstruct;

/* fill each xmc_regular_spacetimingstruct member with its default value */
xmc_pccard_timing_default_para_init (&xmc_regular_spacetimingstruct, &xmc_regular_spacetimingstruct, &

xmc_regular_spacetimingstruct);

5.23.25 X ¥ xmc_pccard_enable
TR T A% xme_pccard_enable

R 528.% % xmc_pccard_enable

A iR
ZERAE xmc_pccard_enable
R Y void xmc_pccard_enable(confirm_state new_state);
ThRedtik fiifig pccard f5 48
WMASHA new_state: {#EEEIC I 2%
i 24 7
IR [EME 7
SR kAT 7
B R FH ok 4 7
new_state

FALSE: Z<HI%H &8
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TRUE: flifEI=H]%:
il

/* xmc pccard bank enable*/
xmc_pccard_enable(TRUE);
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6.1

6.1.1

2023.10.26

EREMR
RS

W T 2L CAT I A2 R demo HdEAT RS Ui TiE B AL 5 %5 0€ L device #MFRID B, 12
AT PR A A ST RS R SO RN A, AP 51 T MCU B 570 5E SR R R
PR ARAG X PR T AR B B SO iR R AT S (LU AR LA at32f403avgt? 1F 7R il
s HARRIN SRS IESINES IEED, BEUNEEEAML: 1. K device, 2. BT EE
X

KEIL 71 2-4%:

&4 device, #AELIRAIERUIT:
@© s EEAFE“Options for Target”.
@ i Device i .

@ IEPETHREY)HM Device BT,

& 29. Keil & device

File Edit View Project Flash Debug Peripherals Tools 5VCS  Window Help

EELIEEE-Y | | B Te| FE A UE| B s 2 Q- o &-|[F) &
L @ M %g template |Z| ﬁ ’ ‘_? @
-
Project 2B k4 Options for Target “template’ | P |
=714 Project: template 2
543 template [Tevice | Target | Output | Listing| User | C/CH | Asn | Linker | Debug | Utilities
0 user
B3 bsp |Soﬂ'f\'are Packs J
EF firmware Vendor: AderyTek Software Pack
B cmsis Device: -AT32F403AVGTT Pack: |AmeryTek AT32F403A_407_DFP.209
L0 readme Toolset: ARM URL:  www. keil. com/ddZ
Search: |

1 -AT32F402ARGT7 j AT32F4is a new 32-bit high performance, low power consumption -
universal microcontroller family powered by the ARM Cortex-M4 RISC —

&3 -AT32RI03AVCTT core which targeted at various MCL application areas.

21 _AT3I2F403AVETT @ AT32F4 family intearates features to simplify system design and

m

provide customers wide mnge of comprehensive and superior cost
£3 [-AT32F403AVGTT effective MCU portfolios with proven technology and great

e AT32F405 innovation

% aT32RI07 AT32FAD3A - ARM Cortex-M4 Core
“§ AT32F41x Series Frequency upto 240 MHz

X Fash access zero wait state

% AT22FA2x Series Single-cycle multiplier and hardware divider
#% ATI2F43x Series NVIC support 16 intemal, 68 extemal intemupts, each has 16 priorty

. levels

4 b -

[1:4 | Canecel Defaults | Help

BEUR 5 %58 S, BRI P IRAE R

@© A diEARFE“Options for Target”.

@ Al CIC++ETF

@ ¥ Define F=H4 J5iA 7Y 5 % IMIFR, HRIEE 1 ARSNTFEYHRA S 1% € Lo
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& 30. Keil BuRE X

File Edit “iew Project Flash Debug Peripherals Tools SVCS Window Help

NEdd| s @]9 o

o | B R BB

1E 1| @ o Jarla-e s e |E) A

-0 readme

EE e[ enpie EISEER )
k] Options for Target “template’ XS
k3 Opt g p L J
=% Project: template ——
5545 template Devica | Target | Output | Listing| User  [/TFF |em | Linker | Dabug | Utilities
a user .
: bsp Prep Symbols 3
E firmware Define: IﬂT}ZFmVGW.PSE_STDPERIPH_DRIVER.AT_START_FM»‘\_V1
0 emsis Undefine: I

— Language / Code Generation

™ Execute-only Code [~ Stict ANSIC Wamings: INI Wamings 'I

Optimization: ILEVeI 000 vl [~ Enum Container always int [T Thumb Made
I~ Optimize for Time ™ Plain Char is Signed ™ Mo Auto Includes
I~ Split Load and Store Multiple ™ Read-Only Position Independertt [~ €58 Mode
¥ One ELF Section per Function ™ Read-Wiite Posttion Independent I GNU extensions
|”g:tae I..\..\. M Mibrarieshdriversting:. A5\ Mibraries'\cmsis\cmd'core_support . b5 ibrariesvemsis'om4 J
5
Misc I
Controls
Compiler  |-c —cpu Cortex-M4 fp sp g 00 -apes=interwork —split_sections - ../../../__Abraries/drivers./inc -1 s
control |../../../. Aibraries/cmsis/emd./core_support - /.7 ../ Abraries/cmsis/cmd./device_support - __/inc -|
string =
()4 Cancel Defaults Help

6.1.2

2023.10.26

IAR R S)#

&4 device, #AESRAE /R TF:

1%+ General Options.
e Target.
RO IEAE.

@® e

PR E V1) Device 5,

MU Ar B sy TRE4%, JFEEFE Options.. .
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& 31. IAR I device

@ template - 1AR Embedded Workbench IDE - Arm 8.22.2 ActiveSemi > [=[@] % ]
Altera »
Edit View Project CMSIS-DAP Tools Window Help
AmbigMicro >
AnalogDevices »
ARM »
Debug ArteryTek , AT32F403
Files O B . Axell > AT32FA03A > ArteryTek -AT32F403ACCT7
Cal
ltemplate - Debu: ereaow @ Broadcom » AT32FA07 » ArteryTek -AT32F403ACCUT
bsp c )
s . Eeye Cirrus » AT32FA13 » ArteryTek -AT32F403ACETT
M firmware . Runtime Checking Cypress » AT32F415 » ArteryTek -AT32F403ACEUT
® W readme C/C++ Compiler Library Gptioms 2 [ MISmcCo004 [ wIse Epson » AT32FA21 » ArteryTek -AT32FA03ACGT7
m B user . Assembler Target | Gutput | Library Configwation | Library
o vt Comverter Faraday » AT32F425 » ArteryTek -AT32F403ACGU7
= utpul 13 t b
s Custom Buld Fesssser varien Fujitsu y AT32FA35 y ArteryTek -AT32F403ARCT7
; :
Buid Actions © Core Lotett =] @ g > AT32F437 » ArteryTek -AT32F403ARET?
Linker @ Deviee JorteryTek ~AT3ZF40GAVGTT =8
Debugger HDSC > AT32FA0c V1 > ArteryTek -AT32F403ARGTT
Smulator © OMSTS-Fack ] Hilscher » AT32L021 » ArteryTek -AT32F403AVCTT
CADL
cmsIS AP Endian mode  Flosting point settings Haltek | ATIZWE4LS »|  ArteryTek -AT32FA03AVET?
g [ arionTek -ATS2R0AVGTT ]
DB Server @ L. . (ot e Infineon ArteryTek -AT32F403AVGT7
Liet/TTAGHEt Big Lapis 3
IHink1-Trace BE32 D Linear 5
I Stellaris @ BES
:;"“_"k [ JAdvanced SIND (FEQN) P 4
nﬂ';:: [710SF Extemsion [ ]TrustZone Mediatek 4
Third-Party Driver Microchip ,
TIMSPFET Micronas »
Es Microsemi ,
w [ o R

NetSilicon »

NaordicSemi »

Nuvoton 3

NXP »

‘ONSemiconductor »

Redpine S

Renesas »

Samsung 3

sC »

SiliconLaboratories 3

Socle 3

Sonix 3

ST »

i Texasnstruments ’
Debug Log Toshiba 3
Log Unimap 3
SatMay 07. 2022 11:00:35: IAR Embedded YWorkbench .22 2 (CiProgram Files (xBERAR Systems\Embedded YWorkbench § Vorago »

| armproc.dll) Xilinx »

Ratban 17 2022 110038 | nadine the CAMEIS-TIAP driver

BT % E S, AP R W R

© BArf S S TREY, JREE Options....

@ #:#% C/C++ Compiler.

® i Preprocessor &1 .

@ ¥ Defined symbols 1 i 5 (1978 5 i SUMBR, HRAR 1 PUA 5\ B DI 5 1922 XL
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& 32. IAR iR E X

@ template - AR Embedded Workbench IDE - Arm 8.222 [=[E] = ]

File Edit View Project CMSIS-DAP Tools Window Help

ERaa N - A= K5 D C

Debug -

Files w & .

=) ltemplate - Debug [v ] | Category Facto Seflings

B bsp ) General Options Multi-ile Compilation

 cmsis . Static Analysis [ Discard Unused Publics

W firmware - Runtime Cheding '2)

i readme | msmac:i9s8 | Encodings | Extrs Options |

W user . Assembler Langusge 1 | Langusgs 2 [Code [ Optimizations | Dutput [List |

i Output Qutput Converter [ e or | | Diagnostics |  MISEA-C:2004

Custom Build

Build Actions [zenere s(mda@)nclud direc

SFROT_DIES
Simulator grm: nlg:

FROT 1]
cant SPRITDIRS. . hine
CMSLS DAP SPROT_DIES".
DB Server R
Lexmacet reinclude
I-Link/3-Trace
1 Stellaris

CDefined syubols: (one per
Nu-Link A

PE micro

17

5 CTRIVER
STAINK AT_START_F403A_V1
Third-Party Driver
TIMSP-FET
TIXDS

6.2 Keil i H A Jlink TTHER D] IC b8

TE—SRERRIG O, TR BEAFIN Keil i TA20H 45 2 TN R J5 KRB F T Digm Bl id, ff
F ICP AT LAIE R #R 2] IC, {2 Jlink $ANE] IC.

G s BN R

HiREEHY—

B 33. sriREERE—

EA J-Link v7.20b Device Selection ? X

The selected device "-AT32F403AVETT" is unknown to this wversion of the J-Link software.
FPlease make sure that at least the core J-Link shall connect to, is selected
Proper device selection is required to use the J-Link internal flash loaders

for flash dosnlead or unlimited flash breakpeoints.

For some devices which require s special handling, selection of the correct device is important.
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A 34. HRELBE=

JLink - Cortex-M Error >

ffﬂ_-'\- Mo Cortex-M Device found in JTAG chain.

| :
‘S Please check the JTAG cable and the connected devices.

BE

R Y=

B 35. HHREEHE=

pWision et

l'-: Error: Flash Download failed - Target DLL has been cancelled

WEE

fil I
Step 1: 7£ LIE2 A3 JLinkLog, JLinkSettings /> 304k e

& 36. JLinkLog # JLinkSettings

» AT32F403A 407 Firmware Library » project » at start f403a » examples » adc » combine |

Fas

BAR &M HER =) F
listings 2022/2/2219:28 43k
objects 2022/2/2219:28 443k
~ combine_ mode ordinary simultuvoptx 2022/2/22 19:28  UVOPTX 3Z{4 12 KB
combine mode ordinary simult 2022/2/2219:28  HEision5 Project 17 KB
- JlinkLog 2022/2/22 19:28  SAIMRY 7 KB
.« JLinkSettings 2022/2/22 1927 EEEE 1KB

Step 2: i miiifEEiA#E->Debug, EF “Unspecified Cortex—M4”
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& 37. Unspecified Cortex—M4

=
Manufacturer

Selected Device: Cortex—MM4

ﬂ SEGGER J-Link VW7.20b - Target device settings

Little Endian | Core #0 ~

*

Device Core MumCores Flash Size ~
vIF'.'.-.e:' VIF:'_-.e: 1

Unzpeoi fied AEMT AEMT

Unzpecified ARMG ARMG

Unzpeeci fled AFM11 AFM11

Unspecified Cortex—AS Cortex—AS

Unspecified Cortex—hAT Cortex—AT

Tnzpecified Cortex—hS Cortex—AZ

Unspeci fied Cortex—h2 Cortex—A2

Unzpeei fied Cortex—hAlZ Cortex—AlZ

Unzpeoi fied Cortex—ilB Cortex—AlE

Unzpecified Cortex—AlT Cortex—Al7

Unzpeeci fled Cortex—AB3 Cortex—AR3

Unspecified Cortex—AGT Cortex—ART

Unspecified Cortex—hTZ Cortex—ATZ

Tnzpecified Cortex—M0 Cortex—M0

Unspeci fied Cortex—M0+ Cortex—M0

Unzpeei fied Cortex—M1 Cortex—M1

Unzpecified Cor tex-M3 Cortex-M3

[RY (PR PR P U (U U U U QU U . [P U I (U P S U [ U I Y Y U U U Y

Unzpeeci fled Cortex-M7

Unspecified Cortex—M23 Cortex—M23

lnzpecified Cortex—M33 Cortex-M33

Tnzpecified CortexME5 CortexWE5

Unspeci fied Cortex—R4 Cortex—Fd

Unzpeei fied Cortex—EE Cortex—FG

Unzpecified Cortex—R3 Cortex—R3

Unzpeeci fled Cor tex—REZ Cortex—REZ

Unspecified FIC32M MIFS

Unspecified FIC3EZME MIFS Microhptiv

lnzpecified FIC3ZWE MIFS MI4E "
0K Cancel

6.3 HHIFEERIRERE

BSP it A5 S0 #52 #EEL I R AR 8MHz FRI /M s b IR EAT A
FESEBRR AN SR 7 AE 8 MHz fAMBRRITE, F5VEE B0 BSP i Biic & LAARIERS B 1K)
NR GV

Nitk, MRS S5 1) & T AT32_New_Clock_Configuration T E. (A F-HE4s /78 W TOOL H %3k
5O, HFARHM P HEK BSP KRG RIS . i FEIHERTR, SMNTBEEESEL 2R
AR WENEE RSSO E, BB s G s A BRI BRI AT, B e 1B e A I I ()
EHEI.

FH P RS Ad Fi% T B AR s AR S (at32f4xx_clock.c/ at32f4xx_clock.h/ at32f4xx_conf.h)
¥ BSP demo HHWXT RSO, 7E main R E#ET system_clock_config p&ZiAFHRIAT .

b at32f4xx_conf.h HA7 A0 i E fn iR 2% 8 L HEXT _VALUE, Rttt &, L AT32F403A
245, at32f403a_407_conf.h # HEXT VALUE %5 XNk

#define HEXT_VALUE ((uint32_t)8000000) /*!< value of the high speed exernal crystal in hz */
AT32_New_Clock_Configuration T B i -
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& 38. AT32_New_Clock_Configuration FTH

S 1
1 1
1 1
1 hext bypass ] sclk select
Resuit
: J 1 plircs CRM_PLLCFG: 0x00411201 apbidiv
i 1 P~ o
ouT - -
[y o I T = - 1o il ms pilns piL e anbalw aclk (M)
H 288.000MHz sck
H hext(4-25 MHz) : o[ [ 2 e -] +— @ L - m 'm)
b ———— A {0 (-15) (31-500) 3 apb2d )
(b= e o] 2 -
h"“f lic ahbelk (MHz)
hick /6 Py hw:KJtu usb
usbdiv L (<=288)
b 13 ® to usb
- (<=144)
select pin clockouttdiv2 clockout1divi . [ :’!"K apb2elk (MHz)
X .
o b—a (<=144)
clkoutt
'. sclk
O [—hext
select pin clockout2div2 clockout2divt O —l
[= [none - ['n " C usb
T = O |—hick
C adeclk
lic
O [—lext
clkout2
N . . N Y2 T S e
KT AT32_New_Clock_Configuration T H [ F P f AT32 I Eic Bim A AR S5V E 44,

HZHETSH AN, TERITHI AN 207 IORERS 705 IR HR .
*® 529. WHECEN R

Eiche) MLFIfE RS
AT32F403A/407 i} £ ic & ANO0082
AT32F435/437 1} # i & ANO0084
AT32F421 i #h AL B ANO0116
AT32F415H} i B ANO117
AT32F 413 £h L & ANO118
AT32F 4250} £h L & ANO0121
— e— - e— — .- — — —— v -
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H# fg 4 RE
2022.02.11 2.0.0 R W) A
2022.05.09 2.0.1 B Y S ) e w T
2022.06.15 2.0.2 B8 Ak & e B R
2022.11.15 2.0.3 BIE “ANR4iE 7 BT I12CH & 5 R
2023.07.18 2.0.4 i1 CRCHR M Ih ik 75 17 2% K R 3K
2023.10.26 2.0.5 %P ¥ interrupt_flag_get R ¥ 3l ik
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HEGRA - FAFAE

ST EAT FSTREASCIRMERE 777 AR 55 (KRN, R JO AN AR 5 1 5 5 P A S AR 0 7 B R 35 A G KT A 54T

Tt 2 HI R AR AR, AR LR 7 SRR R B AT AR W% BB R B B AT o SR AR 5338 S AT AT
B EURS, ARAATERS A F A =05 7 iRk 55, SRR R R TR, S R S DME T 7 2UAE A T
L5 = 7 7 i B 35 BCH P T R P AL PRALE

FRARFEAERS RO B A arh A BT, I, R RS 7 ) RS G A AT W R BRI PRAIE, BAREAR T S 1k
T8 AR RE A (S AR AT A R X PRI X B L), SRR ACAEATE R RO LA S R LR B FRAIE

AR P IR AR B T TR T R I& R0 e (A) W2 VEE RN ZORIBI, fln: AdSchf. R RR BN~ it 2 e f %
KIARG: (B) MR (C) RN ARG (D) sld, H/EE)HMTERSEANSGE. S LW =S ERR M. mEREHE A
KT RTR R, RIERIGR FUHERS o5 T ST A, UK AR ST R RO B SR H, LRIV A 7 S SR R I8 i 2
PR EAEFE R R

ZERH BUHERE 777 0 AN R T AR SCRS rh 4R A A 7 R BB R LB 4 S R S BURERF 3 106 ASOTIR MRS /07 U 55437 T HOAE AT ERAIE
KR I HARL LA Ui B s RS s R 53 4E
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