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24
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5.19.11 K4l usart_dma_receiver_enable ..ot 343
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15, BRZL adc_calibration_STart............ccooveiieiiieice e 70
2 16. BAE adc_calibration _Status_ get ........cc.vieiiiiiccee et 70
F17. A% adc_voltage_monitor_€NADIE.............c.cccueiviiiiiiiciecececee e 71
% 18. A% adc_voltage_monitor_threshold value Set...........ccccceeveieiieeeiieceeieee e 71
# 19. %L adc_voltage_monitor_single_channel_Select.............ccccccvevieeeeeieeeeceeeeeeeee e 72
2 20. BRAE adc_ordinary ChANNEl_SEel..........c.ooveiuiiieiieeieceee ettt 72
# 21, E¥ adc_preempt_channel 1ength SEt...........cccoovciievcuiieeeceeeeeeeee e 73
R 22, KA adc_preempt_ChanNEI_SEL........cccoiiiiiiiiece e 74
23, F¥ adc_ordinary CONVErSioN tHJQEr SEt........cccceeveuceeieieeeeeieeeeeee e 74
R 24. K% adc_preempt_CONVErSION_tHGQUET_SEL.......coiiiiiieiiiieiie et 75
F 25, F¥ adc_preempt_OffSEt VAIUE SEL........ccccvcveuieeieecieietceeee e 76
7% 26. A% adc_ordinary _Part_ COUNE_SEL ........cceccuiiieiiicieeieeie ettt ettt ettt eae e 77
# 27. E¥ adc_ordinary_part mode_enable .............ccooveueeeiiuiieieceeeee e 77
7 28. % adc_preempt_part_mode_eNable............cceiiiiuiiiiiiciceee e 78
% 29. %L adc_preempt_auto_mode _eNAbIE ...........c.cccveiviiiiiiiicce s 78
7% 30. PRl adc_tempersensor_VINtV_eNabIe..........c.coiiiciieieiecie ettt 78
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K%L adc_ordinary_software_trigger_enable ..............cccooveiiiieiiiiececeee e 79
% adc_ordinary_software_trigger_Status_get...........cccovveeiiieeeiiecececeee e 79
PR %L adc_preempt_software_trigger_enable ...........c.ocoeiieiiiieee e 80
PR%L adc_preempt_software_trigger_status_get .........cccocviviiiiiiiicice e 80
PR %L adc_ordinary_conversion_data_get..........ccccceiieiiiiciiccee e 81
PR%L adc_preempt_conversion_data_get............c.cceciiiiiiiiiecceeeeeee e 81
Gz Yo o F=Te T« L= SURT OO SEROUROSROPRPRU 82
BRI adc_interrupt_flag GOt .......oveeeeeeeeeeeeceeeeee e 82
BRI @dC flag_ClEAI.......ceiceeeee ettt et te et ereeaeas 83
CAN ZFAFRE R oottt 84
(07 N Ao /S SS 85
BRI CAN_TESEL...viieeiieeee ettt ettt ettt ne e ne et et ne et e re e 85
PR %L can_baudrate_default_para init ............c.ccoeeoiiieiiieececeee e 86
PRI CAN_DAUArAte_SEt.......ociiieeiieiieie e 86
PREL can_default_para_iNit............cccoeiiiiiiiiieccceeeee et 87
BRI CAN_DASE NI ...ttt e 88
PREL can_filter_default_para_iNit............c.coceoiiiiuiiieeceeeeeee e 89
A oz= T T 11 C=Y o a1 SRS 90
PRZL can_debug_transmission_Prohibit................cceeeeuieiiiieciceeeceeeee e 91
BRI can_ttc_mMOde_ENABIE.........cooiiiiieeee e 92
PRI CaN_MESSAGE_TTANSIML......cuecviieiceiceeceieee ettt ettt ettt eae e se e seeseeneeseeseeneas 92
BRI can_tranSmMit_StAtUS gL ......c.eiiiiueeiecieeie ettt ettt ettt aeeaeeneeas 94
BRI ZIL CAN_traNSMIt_CANCE ......oiiiiiieeeeeie ettt re e sneeaeeaeenea 95
BRI CAN_IMESSAGE_TECEIVE ....vinieiieeeiete ettt ettt et esesae e eneneeneneeneas 95
BRZI can_receive_fifO_TrEIEASE .........cccoiiiiiiice e 97
PREL can_receive_message_pending_ gL .......c.cvciiiiiiiiiiiee et 97
BRI ZI caN_OPErating_MOOE_SBL........cciiuiiiiiiiiieeie ettt sttt seeseeseeneeneeneeneas 98
BRI CAN_d0ZE_MOUE_ENLET .....vivieiiiieietcieiee ettt 99
BRI CAN_OZE_MOUE_EXIt.....iuieiieieeiiieie ettt er e sneeaeeaeenea 99
PRI can_error_type_reCOIT_geL.........ccuciiuiiuicieeiecieete ettt 100
BREL can_receive_error_COUNLET BT ........ccivciuiiieiieeuieeieeeeere ettt ettt ere e 100
PRI can_transmit_error_COUNEET _gBL..........ccvcieuiiiiueeieeieereeteete ettt 101
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BRI can_interrupt_ENADIE ...........c.eiviiiiiiicecie e 101
o= oY =Y T 1<) OO 103
BREL can_interrupt_flAag _gBt .....cueiueiie e e 103
BRI CAN_FlAg_ CIEAT ... .ottt en 104
CRM ZFAZZRITIIZR 1ottt ettt ettt b sttt e st e s ebe s eneesenes 106
CRM JE BRI oottt ettt ettt a e ae e aeereebeeaeeaeeaeeaeens 106
ol (Y =1 PP 107
BRI CIM_IEXE DYPASS ...ttt ettt 107
BRI CIM_NEXE DYPASS ...ttt ettt 108
BRI CIM_flag_GEt. . cueieiieeieiee ettt 108
BRI crm_interrupt_flag Gt .....c..i e 109
BRI crm_hext_Stable_Walit ............ccoiueiiiieiieice e 110
BRI EL crm_hick _clock _trimming_ Sel........ccioiiiiiiiecieecce e 110
PRIEL crm_hick_clock_calibration_SEt ...........cccoeieiiieiinereereee s 111
BRI crm_periph_ClOCK_EN@DIE ........c..cveiieiiiiicieeeee e M
BRI CIM_PEIPN_TESEE ...t ettt ae e 112
PR % crm_periph_sleep_mode_cCloCK_€Nable .............ccooveirieieiiieieieee e 112
PRI crm_cloCK_SOUICE_ENADIE ........ouiiiiiiieicieee e 113
BRI CIM_flag_ClEAT .....c.veviceeieii ettt sttt s e ene s e ene e 113
BRI erm_ertC_ClOCK_SEIECL. ... ..iiuiiieieieeeee e 114
PR Crm_ertC_CIOCK _ENADIE ..........cueiveiiiiiieiicieee et 115
BRI CrM_anb_diV_SEL.....eciiieiiciiicee e 115
BRI Crm_apbl_diV_SEL.....ciiiiciiceece e 116
BRI CrM_aPD2 diV SEL..cueiieiiececcceeceeee ettt n 116
BRZI erm_adc_ClOCK_diV_SEt......coiiiiiiieee e 117
BRI Crm_USD_CIOCK _dIV_SEt.....cucviviviiiiieicieiecec et 17
PR %1 crm_clock_failure_detection_enable..............coceiiiiiiiiiiiiie e 118
PREL crm_battery _powered domain_reSet ............ccccveeiieiiiieicicicece e 118
ety a g I o) [ eTo 101 e T 119
BRI CrM_PIL_CONFIG2 ...ttt 120
BRI CrM_SYSCIK _SWILCH.......iiiiiic ettt 120
BRI crm_sysclk_SWitCh_Status_get........ccociiiiiiiciceecs e 121
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BRIEL Crm_ClOCKS _freq g8t ...ccuiiiiiiciecee e e 121
BRI CrM_CIOCK_OUL_SBE ...ttt 122
e 101 (= AU o) A= A =1 o) =Y 123
PREL crm_auto_step_mode_eNnable ............c.cecviiiiiiiiiiiiceceee s 123
BREL crm_hick _SCIK_freqUENCY_SEIECL ..........ccueivieciiiiiecieeeeeeeee e 124
BRI CrM_CIKOUL_AIV_SEL ...ttt eneaas 124
BREL crm_otgfs_ep3 remap _enable ...........c.coviiiiieiiicieee e 125
BRI CIM_USDAIV_FESEE ... ..ottt n et aeeneaas 125
BREL crm_pll_parameter_CalCulate.............cc.coueeieiuieiecieece e 126
CRC BFAZ BRI ILTR 1ottt 126
CRC FEBRIEIEL N oot 127
BRI CrC_data_FBSEL........cueiveceiciiceeetecteee ettt enas 127
BREL crc_one_word_CalCUIALE ..........c.coeeeuiiuiiieiie e 127
BRI Crc_DIOCK _CalCUIBLE ........cveieieicciece e 128
BRI CrC_data_get.....c.ecuiieiceiceeceeceeee et 128
BRI Crc_commoONn_data SEt...........ociiuiiiiiiceeceeece et 129
B2 Cre_commON_data_get.......c.ciieieiiieiciceee e 129
BRI Cre_init_data_SEt .....cooiieeeieiee e 130
PREL crc_reverse_input_data_Sel...........ccceciciiiiiiiiiecececeeee e 130
BREL cre_reverse output_data Set............ccooiiuiiiiiiicciceeeee e 131
BRI CIC_pOlY_ValUE_SEL........cuiiieieiiiieiieieee ettt snens 131
BRI CrC_POIY VAIUE _GBL......oviieieee ettt 132
BRI CrC_POIY_SIZE SEL...uiiiiiiiiieieciece ettt 132
BRI CrC_POIY SIZE EL....ovieieeeeeieeeeeee ettt 133
CMP ZFAFRERTIEZR ottt 133
CMP ZEBRZIUEL YL oottt ettt et ae s b ae b e aeereeaeereereeaeeaeeaeas 134
BRI CIMP_TESBE ...ttt ettt et et nas 134
BB CIMIP_INIE oottt ettt ettt ettt an et e enenas 134
BREL cmp_default_para_init.............coeiieiiiiiiecece s 136
CMP_INIE EYPE BRI ettt en ettt sn e e naen 136
R e oo T = 1T o) [T 137
BRI H cmp_input_Shift_ @NADIE ..........cocveeieeeeeeeeceeeeeee e 137
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128, FREL cmp_write_proteCt_enable...........ccooviiuiiiiiiiicecec e 138
2% 129. PR cmp_double_mMode _ENabIE...........c.cccueeiieiiiecee e 138
2 130. DEBUG ZFAFZRITINIZR 1ovvvvrieiieeseeseteissies e 139
R 131, DEBUG JE BRI T M ettt ettt ettt ettt ae e 139
F 132, BB debug_deviCe i get......ooiieeeeeeeeeeeeceeeeeee et 139
R 133. K%L debug periph_mMOde St .........ccviviiuiiiiiiccecc e 139
T NBA.DMA ZFAZ BT IIZZ oo 141
R A35.DMA FEBRI T YT oottt ettt ettt ae e aeente e areenae s 142
F 136. 5050 dma_default_para iNit .........ccccceveveveeeecceeeece e 142
2 137.dMa NIt SUCE BRI .ot 142
B KT I |41 UL 3| SO 143
ZR B9 BRI ZI AM@_TESEE ...ttt aeene e ereeneas 145
R 140. B2 dma_data NUMDET_SEL.........ccoiiiiiiie e ene s 145
141 R %0 dma_data NUMDEr _geL.........c.ceiuiicieiicecieeeee ettt 145
R 142, BB 20 dma_interrupt_enable ............cccoeiviiiiiiiiiecece e 146
2 143. 2850 dma_channel_enable..............ccocooveueiuieeiieeeee e 146
R 144 BB E dma_flexible_CONFIG ........coeiiiiiiic e 147
R 145 FPEBUFFE RIRIE ID 5 oo 147
F 146 BB ET AMA_Flag G cu.vieieieeeeeeeeece ettt 148
147 BB AMA_FIAaG CIBAN........oeeeeeeeeeeeeeeeee ettt 150
R 148, ERTC ZFATAIXTBEZR oottt ettt ettt ettt e te et e e aeeteeneenaeenee s 152
149, ERTC FERREUR Moo 153
F2 150, BB ertC_NUM 10 DO ..eoueeieiiceceeeeee ettt ee 154
151, R ertc_DCA 0 NUM c..oiiiiiiceecce ettt 155
F 152, BB ertc_write_protect enable..............coovoucuivieeeieiecceee e 155
R 153. K% ertc_write_protect_diSable ............c.cceeiiiuiiiiiiiiceieceee e 155
F 154, BRBL ertc WAt UPAALE .........covovivieiieececeeecee ettt ae et en 156
R 155, PR ertc_ Walit_flag ......cc.ooeiieiieieceieece s 156
F 156. EREL ertC_init_ MOAE ENLET .......oveeieeeeeeeeeeeceeeeee et n e eaen 157
22157, BREL ertC_iNit_ MO Xt .......ccveveieeeeeieete ettt ettt et e e s eeenes 157
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BRI €rtC_dIVIAEI St ..ot 158
PR €rtC_NOUI_MOAE_SEL.....cuiiiciieiicieii ettt 158
BRI ©rtC_date_SEL... o ieiieiiieieteee et 159
BRI ©rC_tIME_SEL...uiviviiiiicicectcecce ettt 159
BRIEL €rtC_CaleNdar_get.........cc.ecuiieieieceece et 160
BRI ertC_SUD_SECONA_GEL.....cuiiiiuiiiieeecieeeee ettt 161
BRI ertc_alarm_mask_SEt.........occciiiiieiieccee s 161
PR ertc_alarm_week_date_SEIECt...........ccoveiriirieiieieee e 162
Ty (o= 1= T =] OO 163
PR ertc_alarm_SUD_SECONA_SEL........c.ceviiirieiiiieie et 163
BRI ertc_alarm_eNable ...........coioiiieeeee s 164
BRI €rtC_AlarmM_get ..ottt 165
BREL ertc_alarm_sub_SECONA_GeL.......ceciuiiiiieceece s 166
BREL ertc_ WaKeup _CIOCK _SEl........c.uccuiieieiecieeee et 167
PRIZT ertc_WaKeup_COUNEI SEL...........cceciiiiiiiciiceceeececee et 167
BREL ertc_wakeup _COUNTEr Get........c.ooueiiiieieeeeeecee et 168
PRZL ertc_ waKeup_€NabIe .............coouiiuiiiieececeeeeeeee s 168
BRI %L ertc_smooth_calibration _Config ..........c.ceveieiueiiieiiece e 168
PR ertc_coarse_calibration_SEt............ccccciieiiirieiiieiee e 169
PR ertc_coarse_calibration_enable .............ccooiiiiiiieinieeee s 170
PRZT ertc_cal_OUPUL_SEIECE .........ecveeeicieceeceeceee s 170
BREL ertc_cal_output_€NabIe............c.coueeiiiieieeeceee s 171
BRI €rte_tiMe_adjUSE ..o s 171
BRI erte_daylight SEt.........c.ciiiieieiieeeee ettt 171
BRI ertc_daylight Dpr_get........ccoiiiiiiieece s 172
PR E ertc_refer_clock_detect_enable............cooviiiiiiiieiecee e 172
BRI ertc_direct_read_enable ... 173
BRI @M OULPUL SBL.....viuieieceiicececee ettt a et anenenas 173
PR EL ertc_timestamp_valid_edge _Set...........ccooviiiiiiiiieceecee e 174
BRI ertc_timestamp_@NaDIE...........c.c.ceeveueieeeeeeeeeee ettt 175
BREL ertc_timestamp_get..........oouiiuiiiicice s 175
PREL ertc_timestamp_sub_SECONA_get........ccccecviiiiiiciiciecececece s 176
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PREL ertc_tamper_pull_UP_€NADIE ........c.oocvieeeiecieeeee ettt 176
PREL ertc_tamper_PreCharge SEt..........cccciciiiiiieieieece e 177
PRI ertC_tamper_filler SOt .......oi ettt 177
PREL ertc_tamper_detect freq Set........covciiiiiiicececeece s 178
BREL ertc_tamper_valid_€dge _Set..........cciiiiiuiiiiiecece s 179
PREL ertc_tamper_timestamp_enable .............ccooviiiiiiiicee s 179
R = g (Ol =11 4] 0= S A= | o (= 180
BRI ertc_interrupt_@NAbIE ...........coovouieiieeceeeeeeeeeeee et 180
T (ol (a1 (= AU o1 Qe =] SO S 181
BRI €tC_flag_ GOt .cue ittt 181
BREL ertc_interrupt_flag get......c.ooue e 182
BRI €tC_flag_ClEAT.....c.ucuiieeieeieeeee ettt e 183
BREL ertc_Dpr_data WIILE .........couiieeceeceeeceeee et 183
BREL ertc_Dpr_data read..........ccooueiiieieeeeeee et 184
EXINT B A7 AR ot 185
EXINT JE BRIEIUE Y oottt sa e sae s a e ea e ebeeneeaeeneene s 185
BRI @XINE_TESBE.....eivieiieti ettt ettt sttt ne e 185
BREL exint_default_para_iNit............cccooieiioiecece e 186
S Q=3 a1 S 11 OO 186
= W= Te e == | SRR 187
BRI @XINE_FIAg_ QBT ...viiieiiiee e s 188
BREL exint_interrupt flag get......oov oo 188
K%L exint_software_interrupt_event_generate .............cccceeveeiiieciiicce e 189
BRIEL exint_interrupt_enable..............cooviiiiiiiiiiceecececeee s 189
BREL exXint_event_enable ...........c.oceoiuiiuiiiiiiiecece e 189
FLASH ZFAFAIRTIIZR 1ottt r et eae e aesae b e eneeneene e 190
FLASH JZE BRI B M oottt ettt et ae et e aeeaeeaeere s 191
BRI FIASN_FIAQ GOt ...eviveeiieececeeeeceeee ettt 192
BRI Flash_flag_ClEar .........cc.oiuiieiceieeeeee ettt 192
PREL flash_operation_Status get..........cccvciiiiiiiiicecece s 193
PRI flash_operation Walit_fOr...........c.cociiiieiie et 193
BRI F12SN_UNIOCK ...ttt ettt ae e aeeneereeaeeneenis 194
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BRI FIASN_IOCK ..ttt 194
BRI flash_SECIOT_BraSE......cceciiiiiiciiieii ettt 194
PRI flash_internal_all_Erase .........coceoeiieiiiiiee e 195
PRZL flash_user_system_data_Erase..........ccccceeeeueeeeiiieciceceeeee e 195
BRI flash_WOrd_Program .........c.cceecuiiuieiuiiieeeeee ettt nnas 196
PRIZL flash_halfword_Program...............ccceeeeeieeeeeeeeee e 196
BRI flash_DYte Program .........ccoceccuiiuiceieiieee ettt 197
PRZL flash_user_system_data_program.............cceceeeeeeeieeeeeeeceee e 198
A AT =Y o] L= SO ORRRRS 198
PRIZL flash_epp_StatuS_get.........ccvcuiiuiiiiiceecececece s 199
BREL flash_fap_ @NaADIE ..........covieiceeeeeeeeee et 199
PR flash_fap_status_get.......ccooiiiiieicecec e 200
BRI %L flash_fap_high_level_enable .............ccooiiiiiuiiieceece e 200
BRI %L flash_fap_high_level status_get..........coovoveiiiiiiiceceeeeee e 201
BRI Flash_SSD_SEL ...iviiiiiicice e 201
BREL flash_SSDh_Status gt .......ccvoiueiiiiieeceee e 202
PR flash_interrupt_enable...........c.ooouiiiciiiiicce e 202
BRI flash_SID_€NabIE...........coueiieiieiec s 203
BREL flash_sSliD_diSADIE .........c.ooiiiiiiiciee s 203
BREL flash_SliD_State et ......c.ooouiieieiieeeee e 203
BREL flash_slib_start. Sector_get ..o 204
BRI %L flash_slib_datastart Sector get..........ccoveiiieiiiieee e 204
PR EL flash_slib_end_SEeCtOr _get ........ccocoviiiiiiiieie s 205
BRI flash_Crc_Calibrate ...........cceiiiiiiiieicieeecee e 205
BK % flash_boot_memory_extension_mode_enable.............cccceeiiiiiiiiiiiiienececeeee 206
PR%L flash_extension_memory_slib_enable.............ccccvevieeiiiiecicecce 206
K%L flash_extension_memory_slib_state _get..........cccoeeviiiiiiiicciccceceecee 206
PR%L flash_em_slib_datastart sector _get...........cccecveieiieiiciceccece 207
GPIO ZFATFARHTIRIZR oottt 208
[OMUX ZFAZZRRTIVEZR 1.ttt ettt a et st eaesb e b e aeeaeeaeebeebeeaeene s 208
GPIO Fll IOMUX FEBRIZUEL T .o eveeeeeteete ettt se s e seeseeneeneas 208
BRI DI _TESBL.....icuiieicticeece e ae e ens 209
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7 286.

BRI gpio_IOMUX_reSEet......ceeiviiieciicieciececeee e
BRI GPIO_ NIt ..t
PR %L gpio_default_para_init...........ccccceeeeeieeiieiiece e,
gpio_init_Struct BRIAME ..o
PR % gpio_input_data_bit read ...........ccccoeeieiiiieece

PR 2 gpio_input_data_read ..........coceeeeieinineeeeee e

@E@@E@E@E&E&

1931

E&E&E&E&

EJE&

PR %L i2c_fast_mode_duty Set........ccceveviiiieiiiieecee,
PREL i2c_clock_stretch_enable..............ccceeveeeiiciiiececiciene,
PRET I2C_ack _enable .......c.cooveeeveiiieieeceee e

PR#i2c_master_receive_ack_Set ........ccceevevevieevieenenennn,

K141 gpio_output_data_bit_read .............ccceeeeeeiiiiiiceee,
150 gpio_output_data_read............ccccceveveeeeeieeneeeeeeee
KEL gPIO_DItS St ...iviiiiieiciicececeee e
R gPIO_DItS_TESEL...cuiiviiceiieieeec e
KEL gPIO_DItS WIIE ..o
FIEL GPIO_POMt Wt .....eviviiiciececceececc e
K gPIo_PIN_WP_CONFIG ...ovvieieieceieeieeeeee e
K141 gpio_event_output_config........ccceevevieiiiiiiicieieeee,
%141 gpio_event_output_enable..............ccoceeeeiiiiieceiiene,
K4 gpio_pin_remap_config........cccvvvreerreienineeneeeseeens
A% gpio_exint_line_config..........cccvvveerivieererieeiseee e
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PRI I2C_Start_geNEIate ......ccociiieiiciiceec et 231
R GV ol (o] e [0 1=1 =) (<D 232
PRI i2C_TDit_addreSS_SENM ......oiveuiieiieiieeeieie et ns 232
SR Qe o F- 12 JE1=) 2T [OOSR 233
BRI I2C_data_TECRIVE ......ceeeeeieeieeiee ettt 233
BRI I2C_FIag_GBL .. .iuiieiieiieieiee ettt ne e 233
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PRI I2C_MEMOIY_ WIILE ...ttt r e eae s 246
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Vol = (1o I 4 T=1a Lo L= O RRRR 251
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BRI SPi_Crc_polynomial_SEt...........cceiuieiuiiiecieeie e 267
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BRI tMI_SUD_MOAE_SEIECE. ..o s 321
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BRI M _interNal_ClOCK St .......oiveiiieeieiiieeieie e 329
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L SMEIRBNEE . AR DS SR SEEE I B R IR DL 2L B S FeKeil_v5. Keil_v4. 1AR_v6#l
IAR_V7. 1AR_V8% Z Fif K FA i IPack S A4
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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, .

2024.03.01 & 39| fRAs 2.0.7




A1RA=RY AT32F4 15 14 FiE B SP&Pack i Fl 3 7

& 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,

)
@

2024.03.01

fiRJ% Keild_AT32MCU_AddOn.zip.
ik Keild_AT32MCU_AddOn.exe, fiH: R 51 CHARRGA S % Sehrf i A«
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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:

2024.03.01
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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,

2024.03.01 # 431 fRAs 2.0.7
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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 ]

2024.03.01 #4471 fRAs 2.0.7
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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:

2024.03.01 # 4511 fRAs 2.0.7
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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
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F 16. Keil H U RER

2024.03.01

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

R4 2.0.7
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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 -

2024.03.01 #4911 fRAs 2.0.7
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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

2024.03.01

% 50 W
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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

R4 2.0.7




SRR AT32F415E 4 £ B SP&Pack B F 4§

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

2024.03.01 # 527 fRAs 2.0.7
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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

2024.03.01
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4.2

4.2.1

2024.03.01

& 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
e s sam T T k207




[
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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;

2024.03.01 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;

2024.03.01 % 56 ;T fRAs 2.0.7
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4.2.3.4 AR
© A

2024.03.01

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 795 1) BSP/Pack M HIE S
- ReleaseNotes AT32F403A_407_Firmware_Library.pdf:  #Efic 5%

libraries:
- drivers: AMEIRZN
src R REANMMEIRZ IS at32fxxx_ip.c

inc 3R BEANMMERIRIE RSN SL SO 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.

2024.03.01
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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

2024.03.01 & 59 i fRAs 2.0.7
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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

2024.03.01 & 60 R fRAs 2.0.7




U= AT32FA15[E fE FEBSP&Pack B H 18

5 AT32F415 4} FE BR BiER
51 HMERBFEEHESE (ADC)

ADC #if7#:451) adc_type, & T30 “at32f415_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 S4r ADC KT A 2 7 25 OREF A
adc_enable A/D ¥ gstife
adc_base_default_para_init Jy adc_base_struct #& EHIIAER G
adc_base_config # adc_base_struct 115 S HHILE BN ADC (W47 4735
adc_dma_mode_enable W3 T A M 1) DMA AR5l e

2024.03.01 % 611 fRAs 2.0.7
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¥4 iR
adc_interrupt_enable Wik H) ADC FHAFH I R
adc_calibration_init Vila RS
adc_calibration_init_status_get W HARHER S IR
adc_calibration_start FrUaRE 1
adc_calibration_status_get FREHEIRZS IR

adc_voltage_monitor_enable

I/ I P R S5 B BRI ) F s S e

adc_voltage_monitor_threshold_value_set

HL P M (R R e

adc_voltage_monitor_single_channel_select

RN I T PR M 00 T T AR M 0 T

adc_ordinary_channel_set

FIEEE B, OARIEELRE. F T 595 SRR )

adc_preempt_channel_length_set

o 7 A FEBEE

adc_preempt_channel_set

oA ROE, WIREIEIERE. FTE SIS SRR ]

adc_ordinary_conversion_trigger_set

TR 3 A A R ) f R A e B A A %

adc_preempt_conversion_trigger_set

Fo o7 T A A9 0 b B A A B R TR

adc_preempt_offset_value_set

3 o T A R S BB E

adc_ordinary_part_count_set

G I 2T A U i A e 8 1 B S S Fe B

adc_ordinary_part_mode_enable I B U R
adc_preempt_part_mode_enable o o b A EIR A e
adc_preempt_auto_mode_enable AL T O A R 2 RS A o 2 B Bl e

adc_tempersensor_vintrv_enable

PR il FEE A TSR K VIiNTR {1 RE

adc_ordinary_software_trigger_enable TRt g 30 36 T A e
adc_ordinary_software_trigger_status_get SR A fish A (14 3L 368 308 T L 4IRS
adc_preempt_software_trigger_enable Rl R A I8 A

adc_preempt_software_trigger_status_get

SRR F it A 13 o B E SRS

adc_ordinary_conversion_data_get

BRI 2 IS 2T 25380 T8 e Pt

adc_preempt_conversion_data_get SREH (5 8 18 4 4
adc_flag_get FREUbR EALRAS
adc_flag_clear TERR S B AL bR EAL

5.1.1 K¥ adc_reset

NERAAE T K%L adc_reset

#£ 7. B¥ adc_reset

A iR
ZERAEA adc_reset
PR 3 A void adc_reset(adc_type *adc_x)
Difeftiik S Az ADC T S A7 2 IR RF R AL
MASH adc_x: Prik#H) ADC Fhist
ZZHOT LI E Kb 2 —: ADCH.
i 24 7
IR [EME 7
So okt 7
R FH e crm_periph_reset()
~Hl

2024.03.01
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/* deinitialize adc1 */
adc_reset(ADC1);

5.1.2 M#¥ adc_enable
T EAA T K%L adc_enable

% 8. ¥ adc_enable

i H ik
A EA adc_enable
PR Y void adc_enable(adc_type *adc_x, confirm_state new_state)
ThRedtiid WE AID FH g RRIRA e BT B

MAZHA

adc_x: Prik#[) ADC Fhix
ZZH LRI E Hh 2 —: ADCH.

MASH 2 new_state: A/D FHas B
ZS T LUEEE Fih 2 —: TRUE, FALSE.
i 2% ¥
iR [l T
St At ¥
e pR % ¥
Bl

/* enable adc1 */

adc_enable(ADC1, TRUE);

& ADC S FIEREIREIT, P/l adc_enable 154014 5>-FH 2Ll i iy v F He

5.1.3 K ¥ adc_base_default_para_init
T AR T K% adc_base_default_para_init

# 9. ¥ adc_base_default_para_init

TiH Eii:py
ERAE adc_ base_default_para_init
R B T void adc_base_default_para_init(adc_base_config_type *adc_base_struct)
ThRedtik Jy adc_base_struct $& EHIIAER G
PN 2 adc_base_struct: f5[H45#){k adc_base_config_type K354
it 25 7
IR [AME 7
Je Rk AF W
W F R x
adc_base_struct i 7 IHI4a BB 40 R
sequence_mode: FALSE
repeat_mode: FALSE
data_align: ADC_RIGHT_ALIGNMENT
ordinary_channel_length: 1
2Nl

‘ /* initialize a adc_base_config_type structure */
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5.1.4

b i)
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adc_base_config_type adc_base_struct;

adc_base_default_para_init(&adc_base_struct);

¥ adc_base_config
NERAE T %L adc_base_config

% 10. E# adc_base_config

A ik
A EA adc_base_config
PR Y void adc_base_config(adc_type *adc_x, adc_base_config_type
*adc_base_struct);
ThRestiid # adc_base_struct "5 E KIS AR RIS ADC (274745

N adc_x: Frik# ADC 4hit

GZH LRI E Hh 2 —: ADCH.

WNZH 2 adc_base_struct: T5[A] adc_base_config_type 2% (1) 45 Ky {484t
L e G
YL EN ¥
Je oAt "
15 18 FH R B "

adc_base_config_type structure
adc_base_config_type & X/t at32f415_adc.h H
typedef struct
{
confirm_state
confirm_state
adc_data_align_type data_align;
uint8_t ordinary_channel_length;
} adc_base_config_type; U1~ & X} Ak 51 Hh AN S H1 i B
sequence_mode
W HE ADC TAERFF oIS
FALSE: HHfuifed¥it) si—iliE
TRUE: %80 i) 2/l
repeat_mode
wHE ADC TAER R E A
FALSE: SQEN=0 I, &Ffidk i MliE, SQEN=1 I, &Rl — 4w
TRUE:

sequence_mode;
repeat_mode;

iE. EZF| ADCEN #iiE=.

data_align

BB ADC AR E a0 5575 30
ADC_RIGHT_ALIGNMENT: 45%J5%
ADC_LEFT_ALIGNMENT: A XJ5%

ordinary_channel_length
B ADC TAEH S E 5 5K i
~Fl

SQEN =0 Itf, — Uik e R B ¥R IEE, SQEN=1 I, — ke’ R H—

‘ adc_base_config_type adc_base_struct;
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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);

5.1.5 MKi# adc_dma_mode_enable

AR T K% adc_dma_mode_enable

% 11. % adc_dma_mode_enable

A ik
R adc_dma_mode_enable
R E R Y void adc_dma_mode_enable(adc_type *adc_x, confirm_state new_state)
ThRestiik LI I TG I Y DMA fE 5 RE

MAZHA

adc_x: Prik#[) ADC Fhix
GZH LRI E Hh 2 —: ADCH.

WABH 2 new_state: DMA 41 23 it B 0 s R s
PSS HT LU E otz —: TRUE, FALSE.

Hih B %

S Il %

S %

L P B £

Bl

/* enable dma transfer adc ordinary conversion data */
adc_dma_mode_enable(ADC1, TRUE);

5.1.6 K ¥ adc_interrupt_enable
T AR T K% ade_interrupt_enable

2024.03.01

#* 12. B# adc_interrupt_enable

TiH Eii:py
ZERAEA adc_interrupt_enable
PR B T void adc_interrupt_enable(adc_type *adc_x, uint32_t adc_int, confirm_state
new_state)
Thredd WEFE D) ADC HHFHh Wi A

MANSHA

adc_x: Fri&#%i) ADC 4hik
ZSHT LR E Kz —: ADCH.

BMINSHL 2 adc_int: ADC FHfFH ik
%S HA] LLIEEL ADC S HE (4T 2 S I
WMASH3 new_state: ADC FfFH Wi I HIvRES
EZSHOT LR E Hh 2 —: TRUE, FALSE.
25 7
R [EME 7
ViR I 7
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BH [P

W F R 2 7

adc_int

adc_int H Tk R ERCERSHFEA TP, KAl 8E 5T
ADC_CCE_INT: @i brfiipe

ADC_VMOR_INT:  H & M I8 H 3 Bl o e 1 i
ADC_PCCE_INT: ¥ 718 2H % 4 45 ol o i e

~hl

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

5.1.7 E¥ adc_calibration_init
NEIA T K% adc_calibration_init
% 13. B# adc_calibration_init
T H Eii:pa
PRI A4 adc_calibration_init
PRI # void adc_calibration_init(adc_type *adc_x)
ThRestiid WIEE AL U
MIANZH adc_x: FTiEFM ADC Mt
S LLEIR i Sz —: ADCH.
25 W
R [EME ¥
So oAt I
W e I
~Hl
[* initialize A/D calibration */
adc_calibration_init(ADC1);
5.1.8 ¥ adc_calibration_init_status_get
NEIA T ¥ adc_calibration_init_status_get
# 14. ¥ adc_calibration_init_status_get
T H ik
R adc_calibration_init_status_get
R ER T flag_status adc_calibration_init_status_get(adc_type *adc_x)
ThRedtik IR HEIR S BREX
MASH adc_x: Fik# ) ADC #his
S HOT L E b2 —: ADCH.
25 7
12 [EE flag_status: HIIALIZHERIRZS
ZIREE A E B2 —: SET, RESET.
So oAt 5
Wi F R 2 I
2024.03.01 T meem I WA 2.0.7
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Bl

[* wait initialize A/D calibration success */
while(adc_calibration_init_status_get(ADC1));

5.1.9 M#¥ adc_calibration_start
NERAIR T K% ade_calibration_start

* 15. H# adc_calibration_start

WA ik
A€ adc_calibration_start
PR void adc_calibration_start(adc_type *adc_x)
ThRestiid PiRErediia
MASH adc_x: Fri&#£ ADC 4hix
BZSHT LRI E Kz —: ADCH.
it 24 o
IR [FH o
SR okt o
R FH R 2 7
Bl
[* start calibration process */
adc_calibration_start(ADC1);

5.1.10 ¥ adc_calibration_status_get

N EHIR T Bk % ade_calibration_status_get

& 16. ¥ adc_calibration_status_get

A i3}
ERAE adc_calibration_status_get
PR3 flag_status adc_calibration_status_get(adc_type *adc_x)
ThRedthiR AR IR
MINSH adc_x: PP ADC 4hi%
ZZHOT LI E Kb 2 —: ADCH.
i 24 7
IR [ flag_status: FEHEFPIRZS
ZIRAME R N AR bz —: SET, RESET.
SR kAT 7
R FH e 4 7
Bl
/* wait calibration success */
while(adc_calibration_status_get(ADC1));

5.1.11 ¥ adc_voltage_monitor_enable

AR T k% adc_voltage_monitor_enable

2024.03.01
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* 17. B# adc_voltage_monitor_enable

] #R

A€ adc_voltage_monitor_enable

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

Thegfig 34 o I P R B U 7 A B AT T D P B £

LN 2| adc_x: FTiEFM ADC M
SZHOT LU A Hh 2 —: ADCH.

BN 2 adc_voltage_monitoring: & 3H/H 5 3HIE 21 & B AN EIE
ZZHT LLi%EL adc_voltage_monitoring_type P f{IAT & — A2 {H.

th =% 7

pA I[N 7

Sk ok AF x

Bl H B 4 7

adc_voltage_monitoring

adc_voltage_monitoring FH T~ & Hi s W 94 FH ¥ 6] gt a8 /46 o a4 i — P ER 2 AN idiE, Honlig 2

BEFWR

ADC_VMONITOR_SINGLE_ORDINARY:
ADC_VMONITOR_SINGLE_PREEMPT:

FEL S B £ P B e e T
HL S B P 1 B4 L TE

ADC_VMONITOR_SINGLE_ORDINARY_PREEMPT:  HiJ& W4 F T B AN 58 nld 5 i85

ADC_VMONITOR_ALL_ORDINARY:
ADC_VMONITOR_ALL_PREEMPT:
ADC_VMONITOR_ALL_ORDINARY_PREEMPT:
ADC_VMONITOR_NONE:

N

FEL S U P P e T

HL B T P 46 A

HL S S P P S AT 4 i T
WL AN AT s i

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

5.1.12 ¥ adc_voltage_monitor_threshold_value_set

N T # % adc_voltage_monitor_threshold_value_set

% 18. E# adc_voltage_monitor_threshold_value_set

A iR
ZERAEA adc_voltage_monitor_threshold_value_set
R Y void adc_voltage_monitor_threshold_value_set(adc_type *adc_x, uint16_t
adc_high_threshold, uint16_t adc_low_threshold)
Difeftiik H H M e I T i e

MASHA

adc_x: FTiE#M ADC #hix
ZSHA Ll g Hh 2 —: ADCA1.

MINSH 2 adc_high_threshold: ¥ & I Wil ) =i A8
ZSHORT LA B Ay 0X000~0XFFF P [T 2 4 .
WASH 3 adc_low_threshold: 572 FoL s W 00 R {3 4
ZZHAT LA 1 E 9 0X000~0XFFF 4 AF = A KT ade_high_threshold FJ%{A.
25 7
IR [EME 7
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BH EiE:p4y
PSS ¥
ek i ek % x
Bl

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

5.1.13 Ei# adc_voltage_monitor_single_channel_select

5.1.14

2024.03.01

N T ® % adc_voltage_monitor_single_channel_select

# 19. B# adc_voltage_monitor_single_channel_select

A i3}
DA EA adc_voltage_monitor_single_channel_select
R E R Y void adc_voltage_monitor_single_channel_select(adc_type *adc_x,
adc_channel_select type adc_channel)
DhRedtiik BN IE O I T B T A e T 4%

LN 2|

adc_x: Fri&#EM ADC 4hix
ESH LA Kz —: ADCH1.

MASH 2 adc_channel: W5 I8 8 %5
ZSHE AR W ade_channel.

i 24 7

IR [FIE &

SR kAT ¥

B R o

adc_channel

adc_channel Tk RMEE, HaESHP 5w
ADC_CHANNEL 0:  ADC j#i 0
ADC_CHANNEL 1:  ADC j@i¥ 1

ADC_CHANNEL_16:  ADC j#i4 16
ADC_CHANNEL_17:  ADC @i 17

2N

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

¥ adc_

ordinary_channel_set

N T K% ade_ordinary_channel_set

% 20. ¥ adc_ordinary_channel_set

1

H ik

adc_ordinary_channel_set

X | =
|
m
e

adc_channel, uint8_t adc_sequence, adc_sampletime_select_type

adc_sampletime)

void adc_ordinary_channel_set(adc_type *adc_x, adc_channel_select_type

# 69T
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HiA i)

Thae ik @B R, WHRNEEERE. AT 595 SRR ]

HNZSH adc_x: Frik#if) ADC #hik
SS AT DO A Kz —: ADCH.

MASH 2 adc_channel: I &8 iE &R
ZSHEYIHR W, adc_channel.

M NBH 3 adc_sequence: JHIEHLT 5 E
ST LI BE N 1~16 N IFAT B 4UE.

NS K 4 adc_sampletime: #IE KA (8] B &
ZSHEIIR I ade_sampletime.

i 25 7

ACIEEE 7

S okt x

W F R x

adc_sampletime
adc_sampletime HT- 1 & IBE RFERS H], HA[ S5 5~

ADC_SAMPLETIME_1_5:
ADC_SAMPLETIME_7_5:
ADC_SAMPLETIME_13_5:
ADC_SAMPLETIME_28_5:
ADC_SAMPLETIME_41_5:
ADC_SAMPLETIME_55_5:
ADC_SAMPLETIME_71_5:
ADC_SAMPLETIME_239 _5:

N

SKRERF ] )9 1.5 4~ ADCCLK JE ]
SKRER Ay 7.5 4~ ADCCLK JE 3]
SKRERA] )9 13.5 4~ ADCCLK JE #
SKRERFA] )y 28.5 4~ ADCCLK JE #
SKRER Ay 41.5 A~ ADCCLK JE
KFERS IR 55.5 4~ ADCCLK f# 1]
SKRER A Y 71.5 4~ ADCCLK &
KRR ]y 239.5 4~ ADCCLK Ji 1

[* 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);

5.1.15 K # adc_preempt_channel_length_set

2024.03.01

NEAIA T E ¥ adc_preempt_channel_length_set

# 21. ¥ adc_preempt_channel_length_set

A iR

R adc_preempt_channel_length_set

PR 2 A void adc_preempt_channel_length_set(adc_type *adc_x, uint8_t
adc_channel_lenght)

Difeftiik o T S R R

WMASHA adc_x: FTi#E ADC 4hix
ST LLER A 2 —: ADCH.

HWANSH 2 adc_channel_lenght: #f & #3571 K ¥ E
ST LB E Ty Ox1~0x4 Y IE = E .

i 24 7

& [EE 7

So okt p

B T0W
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BH

[P

W F R 2

x

Bl

[* set preempt channel lenghth */

adc_preempt_channel_length_set(ADC1, 3);

5.1.16 BEKi¥ adc_preempt_channel_set

N AR T K% adc_preempt_channel_set

3 22. F# adc_preempt_channel_set

i H

ity

adc_preempt_channel_set

R | R
&
S
e

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)

Bl (ipu

BB BE, CAEIREILERE. FHTHIG 5 SRR (]

LN 2|

adc_x: Fri#EM ADC 4hix
S LLEI i Sz —: ADCH.

MINSH 2 adc_channel: {3 B i iE k%
ZSHEAIA L adc_channel.

WASH3 adc_sequence: BIEFEHLFHE
ST LI B 1~4 PIIAT .

MANZH 4 adc_sampletime: i iE LN [R5 5E
SR N adc_sampletime.

LR 7

R [EME 7

SR ok 7

e A L o 4 7

il

[* 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);

5.1.17 ¥ adc_ordinary_conversion_trigger_set

MR R T %L ade_ordinary_conversion_trigger_set

# 23. ¥ adc_ordinary_conversion_trigger_set

T H R

R4 adc_ordinary_conversion_trigger_set

PR 3 A void adc_ordinary_conversion_trigger_set(adc_type *adc_x,
adc_ordinary_trig_select_type adc_ordinary_trig, confirm_state new_state)

Thegdwiik X0 30 T2 P e ) A A A R A Sl e Ak

WANZHA adc_x: Jrik#Ei) ADC 4hik
S LLER i Sz —: ADCA.

2024.03.01 T RS T WA 2.0.7
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HiA i)
WASH 2 adc_ordinary_trig: i il 18 21 fil R FHE I %
%ZHn] Uik HL adc_ordinary_trig_select_type P AT & — /N MRS
WASH3 new_state: fil & FRBEIRGS
S HOT LR A 2 —: TRUE, FALSE.
LR 7
IR [E{E 7
S Ak 7
A IR 7

adc_ordinary_trig

adc_ordinary_trig A T il s A e ok S AF, KSR vy

ADC12_ORDINARY_TRIG_TMR1CH1: TMR1 [f) CH1 H4F
ADC12_ORDINARY_TRIG_TMR1CH2: TMR1 [f) CH2 4
ADC12_ORDINARY_TRIG_TMR1CH3: TMR1 ) CH3 H4f
ADC12_ORDINARY_TRIG_TMR2CH2: TMR2 ) CH2 H4f
ADC12_ORDINARY_TRIG_TMR3TRGOUT: TMRS3 ) TRGOUT 1
ADC12_ORDINARY_TRIG_TMR4CH4: TMRA4 () CH4 H4f
ADC12_ORDINARY_TRIG_EXINT11_TMR8TRGOUT: EXINT £ 11/TMR8 ) TRGOUT i
ADC12_ORDINARY_TRIG_SOFTWARE: AR
ADC12_ORDINARY_TRIG_TMR1TRGOUT: TMR1 [f) TRGOUT 1

il

[* set ordinary external trigger event */
adc_ordinary_conversion_trigger_set(ADC1, ADC12_ORDINARY_TRIG_TMR1CH1, TRUE);

5.1.18 E# adc_preempt_conversion_trigger_set

2024.03.01

NEAIA T E % adc_preempt_conversion_trigger_set

% 24. ¥ adc_preempt_conversion_trigger_set

TiH Eii:py
R adc_preempt_conversion_trigger_set
Eap gt void adc_preempt_conversion_trigger_set(adc_type *adc_x,
adc_preempt_trig_select_type adc_preempt_trig, confirm_state new_state)
Thredd F o5 3 T 2L A A0 1) A R A A R R Sl R Ak %

MANSHA

adc_x: Fri&#%i) ADC 4hik
ZSHT DO E Kz —: ADCH.

MNSH 2 adc_ preempt _trig: Ff 5 10 41 fioh & A 9%
%S LAk E adc_preempt_trig_select_type P42 — M 24A.
MWMASH3 new_state: fill AU TSRS
S H LLEIE M2 —: TRUE, FALSE.
25 7
R [EME 7
ViR I 7
M F R 7

adc_preempt _trig

adc_preempt _trig F Tk £846 il iE AW el R S AE, HES B 5 R

F 1271 R 2.0.7
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ADC12_PREEMPT_TRIG_TMR1TRGOUT: TMR1 ) TRGOUT Ziff
ADC12_PREEMPT_TRIG_TMR1CH4: TMR1 ) CH4 F1f
ADC12_PREEMPT_TRIG_TMR2TRGOUT: TMR2 ) TRGOUT 14
ADC12_PREEMPT_TRIG_TMR2CH1: TMR2 ) CH1 F4f
ADC12_PREEMPT_TRIG_TMR3CH4-: TMR3 ) CH4 F1f
ADC12_PREEMPT_TRIG_TMR4TRGOUT: TMR4 ) TRGOUT 14
ADC12_PREEMPT_TRIG_EXINT15 TMR1CH4: EXINT £k 15/TMR1 ) CH4 Zif}
ADC12_PREEMPT_TRIG_SOFTWARE: Aok R
ADC12_PREEMPT_TRIG_TMR1CH1: TMR1 ) CH1 F4f

N

I* set preempt external trigger event */
adc_preempt_conversion_trigger_set(ADC1, ADC12_PREEMPT_TRIG_SOFTWARE, TRUE);

5.1.19 Ei¥ adc_preempt_offset_value_set
NEAIA T ¥ adc_preempt_offset_value_set

* 25. ¥ adc_preempt_offset_value_set

A i3}

ef e adc_preempt_offset_value_set

R Y void adc_preempt_offset_value_set(adc_type *adc_x,
adc_preempt_channel_type adc_preempt_channel, uint16_t adc_offset_value)

Difedtiik For o X 3 A e S U

WMAZHA adc_x: Fri#E ADC 4hix
LS UL E b2 —: ADCH.

WMASH 2 adc_preempt_channel: 3%&FFH B2 (s &= 18 E
ZSHEANEIR W ade_preempt_channel.

WA 3 adc_offset_value: ¥ & iHiE misRH
%S AT I % 2 - 0x000~0xFFF 7 (AT 72 25 1.

i 24 7

IR [FIE &

SR kAT ¥

R FH e 4 7

adc_preempt_channel
adc_preempt_channel il T #5 i E e AL ERHE, HESH8P 5T

ADC_PREEMPT_CHANNEL_1: o i 1
ADC_PREEMPT_CHANNEL_2: ¥ i 2
ADC_PREEMPT_CHANNEL_3: ¥ i 3
ADC_PREEMPT_CHANNEL_4: I i 4
Bl

/* 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);
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5.1.20 ¥ adc_ordinary_part_count_set

TR T A% ade_ordinary_part_count_set

3+ 26. ¥ adc_ordinary_part_count_set

BiH
A EA adc_ordinary_part_count_set
PR T void adc_ordinary_part_count set(adc type *adc_x, uint8_t adc_channel_count)
Thegdid 73 BB AR fih A e 4 ) e
LN | adc_x: Fri&#£[ ADC #hix
ZZHOT LR H Hrhz —: ADCH.
EINSH 2 adc_channel_count: 43 &I M 8@ E 74 5 N s e
ESHT AP N 0x1~0x8 P AT R A
a2 8 x
pAEIf ) 7
Sk ok AF x
Bl H B 4 7
il
/* set partitioned mode channel count */
adc_ordinary_part_count_set(ADC1, 2);

TER: BHIEECT, NG HEEEA N 7T EATEGE, 76 80 7R 152 & 29 1

5.1.21 BK¥ adc_ordinary_part_mode_enable

AR T k% adc_ordinary_part_mode_enable

#® 27. B# adc_ordinary_part_mode_enable

A
ERAE adc_ordinary_part_mode_enable
R void adc_ordinary_part_mode_enable(adc_type *adc_x, confirm_state new_state)
Difedtiik HeiEIE I B AR
HNSH adc_x: Jirik#%i) ADC #hik

G LUEE H K2 —: ADC1.

MINZH 2 new_state: i@ iEIE 43 B A TBOIRAS
ZSHOT LA H Hh 2 —: TRUE, FALSE.

24 G

IR A G

SR kAT T

B ek £ G
N

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

5.1.22 ¥ adc_preempt_part_mode_enable

TR T K% adc_preempt_part_mode_enable

2024.03.01 & 74
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X 28. A# adc_preempt_part_mode_enable

BiH #R
A€ adc_preempt_part_mode_enable
PR AR void adc_preempt_part_mode_enable(adc_type *adc_x, confirm_state new_state)
Thegfik f o I A BB R
HNZH adc_x: JIrik#H) ADC #hix
ZHOT LR A iz —: ADCH.
MANZH 2 new_state: il iE 4 FIR M FBORE
ZZHOT LR E Hrh 2 —: TRUE, FALSE.
th =% 7
b4 EIf ) P
Sk ok AF x
Bl H B 4 7
Nl
/* enable the partitioned mode on preempt channel */
adc_preempt_part_mode_enable(ADC1, TRUE);

5.1.23 Ki¥ adc_preempt_auto_mode_enable

AR T K% adc_preempt_auto_mode_enable

% 29. ¥ adc_preempt_auto_mode_enable

A i3}
ERAE adc_preempt_auto_mode_enable
PR3 A void adc_preempt_auto_mode_enable(adc_type *adc_x,
confirm_state,new_state)
Difedtiik U 308 10 T A 5 R A o 4 B R e e

MINSE

adc_x: Fri&#H) ADC 4k
S DL E Sz —: ADCH.

MINSH 2 new_state: #5241 F B TRBCIRAS
ESHT LRI A K2 —: TRUE, FALSE.

il 25 7

R A 7

Je kAt 7

B FH R 2 7

N

[* enable automatic preempt group conversion */

adc_preempt_auto_mode_enable(ADC1, TRUE);

5.1.24 ¥ adc_tempersensor_vintrv_enable

2024.03.01

FEIA T ¥ adc_tempersensor_vintrv_enable

% 30. ¥t adc_tempersensor_vintrv_enable

T H

Hik

adc_tempersensor_vintrv_enable

B/ I5W
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W H Ei: o)
PR void adc_tempersensor_vintrv_enable(confirm_state new_state)
Digesik P R B AR SR 2 VinTry 8T RE
MASH new_state: PSR AL AR Vinry IO TRVCIRZS
ZHOT LR A i 2 —: TRUE, FALSE.
15 [EME ¥
So oAt I
Wi F e 2 I
Nl
[* enable the temperature sensor and vintrv channel */
adc_tempersensor_vintrv_enable(TRUE);

5.1.25 pi#¥ adc_ordinary_software_trigger_enable

N#AIA T ¥ adc_ordinary_software_trigger_enable

% 31. ¥ adc_ordinary_software_trigger_enable

H #iR
efe adc_ordinary_software_trigger_enable
BRI AR Y void adc_ordinary_software_trigger_enable(adc_type *adc_x, confirm_state
new_state)
Dhred A i i A 3 X T 4
MWANZHA adc_x: Jrik#E ADC 4hk
S HA UL E 2 —: ADC1.
MANZH 2 new_state: #{fi i L 8 10 3 4% 4 (P TSRS
ZZHOTLLER E bz —: TRUE, FALSE.
a2 8 x
A IR 7
Sk ok AF x
W F R 2 7
~Hl
[* enable ordinary software start conversion */
adc_ordinary_software_trigger_enable(ADC1, TRUE);

5.1.26 PBK¥ adc_ordinary_software_trigger_status_get

T AR T K% ade_ordinary_software_trigger_status_get

X 32. ¥ adc_ordinary_software_trigger_status_get

A iR
R34 adc_ordinary_software_trigger_status_get
PR 3 A flag_status adc_ordinary_software_trigger_status_get(adc_type *adc_x)
Digeflid SRIBUER A fih 2 P03 X0 308 T 2 RS
HMNSH adc_x: Jrik# ADC 4k
SHOT LLEHE Hh 2 —: ADCH.

2024.03.01
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BiH Ei: o)
Hth 2% 7
IR [EE flag_status: M3 E - bR B e RS
ZIREME AP B2 —: SET, RESET.
So oAt x
Wi F R 2 x
2Nl
[* wait ordinary software start conversion */
while(adc_ordinary_software_trigger_status_get(ADC1));

5.1.27 BKi¥ adc_preempt_software_trigger_enable

TR T K% adc_preempt_software_trigger_enable

% 33. ¥ adc_preempt_software_trigger_enable

H #iR
MR adc_preempt_software_trigger_enable
BRI 25 Y void adc_preempt_software_trigger_enable(adc_type *adc_x, confirm_state
new_state)
Thread B Al R 4G o X TE 4

LN 2|

adc_x: Fri&#EM ADC 4hix
S LLEIR i Sz —: ADCH.

MASH 2 new_state: Al o I8 TE L TBOIRAS
ZSHOTLLIEECE Hh 2 —: TRUE, FALSE.
LR 7
R [BE 7
SR okt 7
e A L o 4 7
il

/* enable preempt software start conversion */

adc_preempt_software_trigger_enable(ADC1, TRUE);

5.1.28 ¥ adc_preempt_software_trigger_status_get

T AR T K% adc_preempt_software_trigger_status_get

X 34. R# adc_preempt_software_trigger_status_get

A iR
ZERAEA adc_preempt_software_trigger_status_get
PR 3 A flag_status adc_preempt_software_trigger_status_get(adc_type *adc_x)
Difeftiik SRECER A Ak 2 P46 o5 B T S RS
MmN adc_x: Fri&#El) ADC 4k

SR g E H 2 —: ADCH.

i 24 7
IR [EE flag_status: #f &5l 8 A b R L e PR S

ZIR BME A Z B2 —: SET, RESET.

2024.03.01
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BH EiE:p4y
PSS ¥
ek i ek % x
Bl

[* wait preempt software start conversion */

while(adc_preempt_software_trigger_status_get(ADC1));

5.1.29 BKi¥{ adc_ordinary_conversion_data_get

N iA T B % adc_ordinary_conversion_data_get

% 35. ¥t adc_ordinary_conversion_data_get

A i3}
A€ adc_ordinary_conversion_data_get
R E R Y uint16_t adc_ordinary_conversion_data_get(adc_type *adc_x)
DhRedtiik FRELAE = AR o 3 T e e s
MIANZH adc_x: FTiEFM ADC Mt
ZESHOT LB A Kbz —: ADC1.
i 24 7
IR [EME 16 o7 (14 3 0 A O A 0
Seth kAT 7
B R FH R 2 7
~Hl
uint16_t adc1_ordinary_index = 0;
adc1_ordinary_index = adc_ordinary_conversion_data_get(ADC1);

IEE: HH ADC BB B EER, 4 i I R4

5.1.30 K% adc_preempt_conversion_data_get

NEAIA T B ¥ adc_preempt_conversion_data_get

% 36. K% adc_preempt_conversion_data_get

TiH Eii:py
R4 adc_preempt_conversion_data_get
PR % A uint16_t adc_preempt_conversion_data_get(adc_type *adc_x,
adc_preempt_channel_type adc_preempt_channel)
Dhretd BRI 30 T8 4

MASHA

adc_x: FTiE#M ADC #hix
ZSHA Ll g Hh 2 —: ADCA1.

WANSH 2 adc_preempt_channel: #f /5iliiE ik
%S HEAHER I adec_preempt_channel.
25 7
R [EME 16 D7 1 o I 5 3 Al
ViR I 7
M F R 7
Nl

2024.03.01
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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);
adc1_preempt_valuetab[2] = adc_preempt_conversion_data_get(ADC1, ADC_PREEMPT_CHANNEL_3);

5.1.31 ¥ adc_flag_get
FRAIA T PR ade_flag_get

5.1.32

2024.03.01

3 37. B# adc_flag_get

A ik
ZiRA €A adc_flag_get
R E R Y flag_status adc_flag_get(adc_type *adc_x, uint8_t adc_flag)
ThRestiid IREUbR EADIRAS
LN | adc_x: Fri&#£ ADC 4#hix
ST LUER E H 2 —: ADC1.
BINSHL 2 adc_flag: HFEFRACKRA FIFR Lk
ZSHEIRA W ade_flag
it 24 7
YL ED flag_status: A&7 PR
ZIREME A B FIR b2 —: SET, RESET.
et kAT 7
R FH R 2 &
adc_flag

adc_flag M &£ F ZRBUIRS bs &, Hig 24P 5T

ADC_VMOR_FLAG:
ADC_CCE_FLAG:
ADC_PCCE_FLAG:
ADC_PCCS_FLAG:
ADC_OCCS_FLAG:
Bl

CENER AR/ CERRRRINEEE 79m
M e 4l AR

I o JEAE L 4l AR b
I 5 IBE T iR S
T E B E F T IR

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

% ¥ adc_interrupt_flag_get

MR T %k ade_interrupt_flag_get

3+ 38. ¥ adc_interrupt_flag_get

T H ik
ZERAEA adc_interrupt_flag_get
R ER T flag_status adc_interrupt_flag_get(adc_type *adc_x, uint8_t adc_flag)
Dhredd SR Wi bR B ADIRZS
LN | adc_x: Fri&#£[ ADC 4hik
S Ll e Jih 2 —: ADCH.
HNSH 2 adc_flag: 7&FZIRACRA MFrEEF

B T9W
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HiA i)
EZSHE AR W ade_flag
& [EME flag_status: FrEAFPRES
IR EME A NP B Hrh 2 —: SET, RESET.
etk AT ¥
B H R 4 ¥
adc_flag

adc_flag H ik F ZERBCIRS 1Ibs &, HrIE 28 5T

ADC_VMOR_FLAG:
ADC_CCE_FLAG:
ADC_PCCE_FLAG:

Bl

FEL s S0 e A
A A S AR G
I o EE AL 4l A b

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

5.1.33 ¥ adc_flag_clear
NERIA T K%L adc_flag_clear

* 39. ¥ adc_flag_clear

il

B

(P

€2

adc_flag_clear

]
PR AR

void adc_flag_clear(adc_type *adc_x, uint32_t adc_flag)

BILi 1 (B

THER B AL bR EAL

LN 2|

adc_x: Fri&#H) ADC 4k
S LR E Sz —: ADCH.

MINZH 2 adc_flag: fFiFEFRAUFR LR
ZSHOEMR W ade_flag
Hth 2% 7
I x
Sk ok AF 7
W F eR 8 7
Bl

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

52  HISREMEL (CAN)

CAN ZifEa 2514 can_type, & X T3 “at32f415_can.h il

/**

* @brief type define can register all

*/

typedef struct

{

2024.03.01
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} can_type;

TR T CAN ZRA728 A

% 40. CAN SRR

T R
mctrl CAN 5| 547 2%
msts CAN ERETFHFA
tsts CAN KI%IRAS 27 17 2%
rf0 CAN 0% FIFO 0 #1774
fr1 CAN UL FIFO 1 2% 17-4%
inten CAN H Wi fii 58 27 77 4%
ests CAN H iR T 748
btmg CAN fi i J7 37 fE 7%
tmi0 RILMBFE O AR RSP & 4745
tmc0 RIEMBFE O BB P AU (M B 27 A7 7%
tmdtio RIALMBAR O K715 B9 o A7 2%
tmdtho RIKHBHE O v = B A A7 A
tmi1 RIKHBFE 1 AR RS AE 2%
tmc1 JRIKHBFE 1 B A LRI 5] 327 A7 2
tmdti1 AL MBAR 1 AR5 B o A 2%
tmdth1 JIEMBAE 1 v 7B A AR
tmi2 RIALMBFE 2 ARR A & A7 35
tmc2 HRIEMBAE 2 HHE K o A (R 8 2F A7 2
tmdti2 RALMBAE 2 AR5 B3 o A7 2%
tmdth2 RIALMBAE 2 v B A A A
rfi0 W FIFOO HIFEAR IR 25 17 3%
rfco FEUS FIFOO S 6 250488 1 J3 R (1) B8k 2 A7 25
rfdtio FUS FIFOO IS 1% 7715 Hdfs a7 47 2%
rfdthO FzUS FIFOO IS4 e 7715 B 2 47 2%
rfi1 i FIFO1 BRAR bR IRAT H A7 4%
rfc FUSC FIFO S 250405 - B R [ 8k 2 A7 245
rfdtl1 FEW FIFOT M AR 19 808 B A7 4%
rfdth1 FEWC FIFOT B4 & 7= 19 88 ar A7 4%
fotrl CAN I JiE 2525 ] 77 A2 2%
fmcfg CAN i JE# I L B 75 77 4%
fscfg CAN it JiE 2% T2 i B 5 17 2%
frf CAN i JE# FIFO Kt & 77 a8
facfg CAN I i 25 s 125 1) 27 A7 2
fbOf1 CAN I JEZF4H O Fid JEAL a7 4745 1
fb0f2 CAN i JEZ$2H 0 13 s b o f7 4% 2
fb1f1 CAN ST JEZ4H 1 193 JEAL 75 7725 1
fb1f2 CAN T 8820 1 fricd A7 27 77 9% 2
fb13f1 CAN i JE %41 13 frat s fr 25 17 2% 1

® 81 M
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5.21

2024.03.01

o

[P

fb13f2

CAN iy 8% 20 13 HiT JENL F A7 2% 2

TR T CAN FEREUR

% 41. CAN ER R

ke

[P

can_reset

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

can_baudrate_default_para_init

2 CAN BF R IR A5 A PR IR

can_baudrate_set

B CAN =

can_default_para_init

45 CAN WL 45 i A ME

can_base_init

4 can_base_struct 135 2 IS HHI1HL 2] CAN MR 78

can_filter_default_para_init

2y CAN RLyEas WAt a5 b PRI

can_filter_init

#4 can_filter_init_struct 1552 KIS AT E] CAN (AR A A7 4%

can_debug_transmission_prohibit

R U AR LB AN SR IO RS

can_ttc_mode_enable 1] i e 452 A
can_message_transmit RIE— MR
can_transmit_status_get IRECRIERAS
can_transmit_cancel HUH i
can_message_receive W — iS¢
can_receive_fifo_release B FIFO
can_receive_message_pending_get | 3RHX FIFO shAF2 B R SC L H
can_operating_mode_set CAN T{E#ik &
can_doze_mode_enter B IRAR 5
can_doze_mode_exit 3B H R AR 5
can_error_type_record_get B CAN 4R
can_receive_error_counter_get AL CAN Ut 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

L SE 7 CAN HR &

can_interrupt _flag_get

BB 2 1 CAN Hilidr

can_flag_clear

THFRIEER) CAN b

¥ can_reset
FERFIAR T PAEL can_reset

R 42. B¥ can_reset

A iR
ZERAEA can_reset
PR 3 A void can_reset(can_type* can_x);
Difeftiik # can FFAFAHE B AL ERIAE
NS can_x: FTik#E CAN 4hi&

S LLILH: CAN1

25 7
IR A 7
So okt 7

% 82|

R4 2.0.7



[

AT32F415[E 4 FEBSP&Pack M FHIE S

BH

[P

W F R 2

crm_periph_reset();

Bl

‘ can_reset(CAN1);

¥ can_baudrate_default_para_init

N IA T ¥ can_baudrate_default_para_init

# 43. B can_baudrate_default_para_init

A ik
PRI A4 can_baudrate_default_para_init
R Y void can_baudrate_default_para_init(can_baudrate_type* can_baudrate_struct);
ThRedtiid 45 CAN BURF R I S5 K PR IR A
LN 2| can_baudrate_struct: #§[A] can_baudrate type X f{IHE4El
i 24 7
IR [EME 7
Gt Yo F B4 L can_baudrate_type A3 &
B R FH R 2 7
Bl

can_baudrate_type can_baudrate_struct;

can_baudrate_default_para_init(&can_baudrate_struct);

5.2.3 ¥ can_baudrate_set

NERIA T L can_baudrate_set

% 44. FH can_baudrate_set

TiH Eiipy
R can_baudrate_set
R B T error_status can_baudrate_set(can_type* can_x, can_baudrate_type* can_baudrate_struct);
Thredd W E CAN JAER

MANSHA

can_x: JTi&#EH) CAN bk
S LLIEH: CAN1

NS 2 can_baudrate_struct: &7 can_baudrate_type M ffiFe4l
25 7

IR [E A status_index: e E LT KD

Stk kAT e L —~ can_baudrate_type 2R (745 &

W e 7

can_baudrate_type 7t at32f415_can.h #15¢ X:

typedef struct

{
uint16_t

baudrate_div;

¥ 83} R 2.0.7
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can_rsaw_type rsaw_size;
can_bts1_type bts1_size;
can_bts2_type bts2_size;

} can_baudrate_type;

baudrate_div

CAN s 473 551 52 £

HUEVEH: 0x001~0x400

rsaw_size

B EID [FPBRER Ve RE, RIS bit 7] DURE /47 K (1) ) [A] 1 FR
CAN_RSAW_1TQ: = [FDEEEL D LR A 1 M) AL
CAN_RSAW_2TQ: = [FDBkER D LR A 2 /M) AL
CAN_RSAW_3TQ: H [P Bk % LR A 3 M) AL
CAN_RSAW_4TQ: =[P BkER D EIR A 4 /N a] B4
bts1_size

segment1 BHf K

bts1_size ik

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

CAN_BTS1_16TQ: A7 Bt 1 B 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] HAr
il

/* 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);

5.2.4 K¥ can_default_para_init
N EHIR T % can_default_para_init
% 45. ¥ can_default_para_init
BiH iR
R can_default_para_init
R Y void can_default_para_init(can_base_type* can_base_struct);
TIRedd 75 CAN WAL EE /IR I
BN can_base_struct: {817 can_base_type 5% ¥4t
S5 7
IR [EME 7
o2kt FHE5E L — can_base_type 25M A &
1 FH o 5 o
2024.03.01 - - % 847 - A 2.0.7
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B

can_base_type can_base_struct;

can_default_para_init (&can_base_struct);

5.2.5 Mi# can_base_init
NRFIAR T PAEL can_base_init

2024.03.01

% 46. E¥ can_base_init

i H Had
ZiRA €A can_base_init
PR error_status can_base_init(can_type* can_x, can_base_type* can_base_struct);
ek # can_base_struct "5 E KIS HHIIALE] CAN HIAHR A A7 4%

MAZHA

can_x: FTIEFEN CAN 4hi%
ZSHTLUEE: CANT

WANSH 2 can_base_struct: &8[9 can_base_type KA HIFe4EF
it 24 o

IR [FH o

Sok kAt F RS L can_base_type M (AT &

B R FH R 2 7

can_base_type 7f at32f415_can.h F15& 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

O 12K PAT I ] fich e A A 2

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

HAE
IR
R
ZNEEIAVIE L 5o

FALSE: ¢ I A3 5 1 2

TRUE:
TR o
aebo_enable

H 338 2R 2 fiE

TR IS TREAE AR GRS/ IER I, AU R EOF A7 it /£ CAN_RFCx A1 CAN_TMCx

% 851 R4 2.0.7
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5.2.6

2024.03.01

FALSE: CHIHZNR H S
TRUE: JT5 B3R H B2,
aed_enable

H 2B H BEAR A A e

FALSE: 5GP HZliR H BER A 2
TRUE: JT)d H3hiR i el .
prsf_enable

AL RIS 45 11 AR A e

FALSE: KX ZRMUN HB)HAL:

TRUE: KI&RMISAE EEH AL,
mdrsel_selection

PO H I AR O R TR % 5
CAN_DISCARDING_FIRST_RECEIVED:
CAN_DISCARDING_LAST_RECEIVED:
mmssr_selection
ZARSCR LN N 1% 4%
CAN_SENDING_BY_ID: FRRST /NP B Je b K% 5
CAN_SENDING_BY_REQUEST: #JGifisR M ki%.
~pl

/* can base init */

can_base_struct.mode_selection = CAN_MODE_COMMUNICATE;
can_base_struct.ttc_enable = FALSE;

el v UL E2ITOE 8
=R LIS

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);

¥ can_filter_default_para_init
NEAIA T E# can_filter_default_para_init

£ 47. ¥ can_filter_default_para_init

T H R
R can_filter_default_para_init
PR 2 A void can_filter_default_para_init(can_filter_init_type* can_filter_init_struct);
Thegfig %5 CAN I JESS WIAR AL S5 K AR IR AT
WASHA can_filter_init_struct: #§[f can_filter_init_type 5% (K484t
25 7
12 [EE o
Sk kAT B L —A can_filter_init_type 287 ()75 &
W e 2 7
~Fl

‘ can_filter_init_type can_filter_init_struct;
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l can_filter_default_para_init(&can_filter_init_struct); ‘

5.2.7 BR¥ can_filter_init
NERFIA T PREL can_filter_init

£ 48. BH can_filter_init

A ik
PR EA can_filter_init
PR void can_filter_init(can_type* can_x, can_filter_init_type* can_filter_init_struct);
ThRedtiik # can_base_struct 115 E S HWILA L E] CAN HIAHR A 4725

LN can_x: JTiE#[) CAN Fhix

GZH LUEE: CAN1

WANSH 2 can_filter_init_struct: &[4 can_filter_init_type ZEA 1 Fa %t
it 24 o

IR [F{H o

SohskAt F R LA can_filter_init_type KA AF &

R FH R 2 7

can_filter_init_type 7F at32f415_can.h /1 5g X:
typedef struct
{

confirm_state

can_filter_mode_type

can_filter_fifo_type

uint8_t

can_filter_bit_width_type

uint16_t

uint16_t

uint16_t

uint16_t
} can_filter_init_type;
filter_activate_enable
TFR R AL E fe 4
FALSE: >cHlidyEssdi
TRUE: flifeidagasdl
filter_mode

I PEAS LRI FIFO e 4%

ilter_activate_enabile;
filter_mode;
filter_fifo;
filter_number;
filter_bit;
filter_id_high;
filter_id_low;
filter_mask_high;
filter_mask_low;

CAN_FILTER_MODE_ID_MASK: #&ffst

CAN_FILTER_MODE_ID_LIST:

filter_fifo

A IEARH ORHE FIFO ifd
CAN_FILTER_FIFOO:
CAN_FILTER_FIFO1:
filter_number

RS H

B FRAH

Kt FIFOO
Kk FIFO1
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HUEER: 0~13

filter_bit

TR A T R e

CAN_FILTER_16BIT: it j&# 5 & 16bit

CAN_FILTER_32BIT: itj&% 5 & 32bit

filter_id_high

filter_id_high F T ¥ € i JE2SARIRAT 1 7 16 £ (32bit Az %8, FRili/F) R s e it iEgsbr i 2
(16bit Az %8, FIFRMRAD Bl e IEA MR RAT 1 (16bit 2%, SRR

HUEYEEl: 0x0000~0xFFFF

filter_id_low

filter_id_low AT & e id JEAR AR IRTTF 11K 16 AL (32bit 7%,
(16bit 758, B/ 5 R,

HUE V5. 0x0000~0xFFFF

filter_mask_high

filter_mask_high F T ¥ & i I8 3% FR b iR AT 1 1 16 7 (32bit Az %8, FEmchial) ik i ik 2% 5 i
FRIASF 2 (16bit 7%, BRMoRE ) Bk e i SRR IT 2 5 16 An (32bit fr %, FIFRBD sikE
T JERRARIRAT 4 (16bit 7%, FIFRBRD.

BUEYER]: 0x0000~0xFFFF

filter_mask_low

filter_mask_low F T i JE 2% B ohn IR AF 1 1% 16 £57 (32bit 1258,
2 (16bit 7%, Bl B E I IEARAR RS 2 1K 16 7 (32bit A58, FIFRBEAD s wid
W 3 (16bit £z %8, FIFREAD.

EUEYEH: 0x0000~0xFFFF

il

/* can filter init */

BEmF A Bt e I JEAR AR IR AT 1

B ) Bk e i AR AR IR
SyEAR R

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);

¥ can_debug_transmission_prohibit
R T R % can_debug_transmission_prohibit

# 49. 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);
Thegdmiik BV 2R RS EISOR RS
LN | can_x: P& CAN #hix
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W H i3

ST LUIEEL: CAN1

MASH 2 new_state: {fEEELCIA
S HA UL E 2 — « FALSE, TRUE

i 25 7

R [EME 7

SRSkt 7

e F R 7

il

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

5.2.9 ¥ can_ttc_mode_enable

NEAFER T EE can_ttc_mode_enable

% 50. ¥ can_ttc_mode_enable

i H Eiiuy
efe can_ttc_mode_enable
BRI 2R Y void can_ttc_mode_enable(can_type* can_x, confirm_state new_state);
Thread ISP T i A A
MINZE can_x: FTiEFEf) CAN #hi%
ZZHOTLLIEH: CAN1
NS 2 new_state: {fHEEL <A
ZZHOT LIS Kbz — « FALSE, TRUE
a2 8 x
A IR 7
Sk ok AF x
B H R 2 7
Nl

/* can time trigger operation communication mode enable*/

can_ttc_mode_enable (CAN1, TRUE);

JERE: ¥ can_base_init #7/f7 ttc_enable —Ii(EFE i, (X IF /T IEIECLIRE (7500 RIZTR KT, BAK I
[E1EGIE 77 1% CAN_RFCx i1 CAN_TMCx # 77 #817). it 47 can_ttc_mode_enable iG55, 27F
JERTTEECL)GE  HITI I TR ET)FE (A RIE IR IS s FFIT A A B3 T T 8 7 R Do

5.2.10 ¥ can_message_transmit
NEAFE T pAE can_message_transmit

* 51. A# can_message_transmit

BiH Eiipy
k1€ can_message_transmit
PR 25 A uint8_t can_message_transmit(can_type* can_x, can_tx_message_type*
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W H Ei::3%)
tx_message_struct);
Tifeftig RAE— iR 3
MANZEA can_x: FTIEFM CAN M
S LLEH: CAN1
MASH 2 tx_message_struct: #FKIEMIRIL, 5% can_tx_message_type
IR [E A transmit_mailbox: & IEIX iR SCik A B 5
S h & A 7£ tx_message_struct N7 KL IR
B R p
can_tx_message_type 7t at32f415_can.h H15E 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 IR (11bit 580
BUEYEHEl: 0x000~0x7FF
extended_id

P IEARART (29bit %0
BUEYEHl: 0x000~0x1FFFFFFF
id_type

FRIAFF Y

CAN_ID_STANDARD: Fr#EARIRSF
CAN_ID_EXTENDED: # @hriif

frame_type

Ui~z

CAN_TFT_DATA: it
CAN_TFT _REMOTE: izf£in
dic

B E (A7 byte)
BEjaHE: 0~8
data[8]

H {1 75 Fl Ox00~0xFF
A~

/* can transmit data */
static void can_transmit_data(void)

{

uint8_t transmit_mailbox;

can_tx_message_type tx_message_struct;
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tx_message_struct.standard_id = 0x400;

tx_message_struct.extended_id = 0;

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] = Ox55;

tx_message_struct.data[5] = Ox66;

tx_message_struct.data[6] = 0x77;

tx_message_struct.data[7] = 0x88;

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);

}

5.2.11 E#¥ can_transmit_status_get
NERFEAR T R L can_transmit_status_get

* 52. ¥ can_transmit_status_get

| R

R can_transmit_status_get

PR 3 J A can_transmit_status_type can_transmit_status_get(can_type* can_x,
can_tx_mailbox_num_type transmit_mailbox);

Digefliid KR IZARAS

WMAZHA can_x: i+ CAN 4hix
ZZHAT LI CAN1

HINSHL 2 transmit_mailbox: & I%IX Wik SCiE H A 5

i 24 T

R BMEH state_index: KiXIR#Z:

SR kAT P JRIE — ARSI IR IR L MEAE =

R FH e 4 p

N

/* 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 = O;
tx_message_struct.id_type = CAN_ID_STANDARD;
tx_message_struct.frame_type = CAN_TFT_DATA,;
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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] = 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);

CAN_TX_STATUS_SUCCESSFUL);
}

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

5.2.12 E#¥( can_transmit_cancel
NERIIA T K%L can_transmit_cancel

% 53. ¥ can_transmit_cancel

T H iR
A€ can_transmit_cancel
PR A A void can_transmit_cancel(can_type* can_x, can_tx_mailbox_num_type transmit_mailbox);
Thegsmiik iTRIEY 3¢S
MWANZHA can_x: JTik#Ef CAN 4h&
ZZHT LLIEEL: CAN1
HWINSHL 2 transmit_mailbox: & I%IX Wi SCiE H i HRAE 5
a2 8 x
A EIRN 7
So oAt S R IE—WUHR SO SRIBUR A HRAE 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);

5.2.13 ¥ can_message_receive
NEMA T A% can_message_receive

% 54. F# can_message_receive

T H i)
k1€ can_message_receive
PR S B void can_message_receive(can_type* can_x, can_rx_fifo_num_type fifo_number,
can_rx_message_type* rx_message_struct);
TyRe ik PRl — M 5L
2024.03.01 T % 927 - T Wik 2.0.7
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W H Ei::3%)
MWASHA can_x: TR CAN 4k
ZZHAT UG CAN1
MASH 2 fifo_number: 1%/ F1#:1& FIFO
ZBHTLGEE E 2 — : CAN_RX_FIFO0, CAN_RX_FIFO1
LT 2 rx_message_struct: IS, 5% can_rx_message_type
12 [EME ¥
etk kAT B FIFO 4E7 (FIFO R CEE AN 0)
5 18 FH R B void can_receive_fifo_release(can_type* can_x, can_rx_fifo_num_type fifo_number);
can_rx_message_type 7t at32f415_can.h H5& 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

PRAERRIRAE (11bit 280
HUEEH: 0x000~0x7FF
extended_id

P RARASF (29bit A R0
HU{EJaH: 0x000~0x1FFFFFFF
id_type

PRIRAFRAY

CAN_ID_STANDARD: #Fré#EARIRSF
CAN_ID_EXTENDED: J JEiniRsF

frame_type

i

CAN_TFT_DATA: B A o
CAN_TFT_REMOTE:  izf2mi
dic

Bl (AT byte)
BUEYEH: 0~8

data[8]

R ROE AR

HUEYER: 0x00~0xFF

filter_index

HPESRULEL S (FRas Bl R pE 2R i = 51 P 5D
HUEJaF: 0x00~0xFF

~Fl

/* can receive message */
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can_rx_message_type rx_message_struct;

can_message_receive(CAN1, CAN_RX_FIFOO, &rx_message_struct);

5.2.14 ¥ can_receive_fifo_release
N RAiR T PREL can_receive_fifo_release

& 55. H# can_receive_fifo_release

B | iR
A EA can_receive_fifo_release
PR Y void can_receive_fifo_release(can_type* can_x, can_rx_fifo_num_type fifo_number);
ThRedtiid FEIEEIL FIFO
WMANSHA can_x: FTIEF CAN 4
ZSHOT LUIERL: CAN1
BINSHL 2 fifo_number: fff 142 FIFO
ZSHT LR H H 2 — ¢ CAN_RX_FIFO0, CAN_RX_FIFO1
it 24 7
IR [F{H 7
Je kA EEHL FIFO iRk e
B R FH R 2 7
il

/* can receive message */
void can_message_receive(can_type* can_x, can_rx_fifo_num_type fifo_number, can_rx_message_type*
rx_message_struct)

{
/* get the id type */
rx_message_struct->id_type = (can_identifier_type)can_x->fifo_mailbox[fifo_number].rfi_bit.rfidi;

/* 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);

5.2.15 BK#¥ can_receive_message pending_get

T AR T K% can_receive_message_pending_get

3 56. ¥ can_receive_message_pending_get
W H g

ZERAEA can_receive_message_pending_get
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W H i3

PR A A uint8_t can_receive_message_pending_get(can_type* can_x, can_rx_fifo_num_type
fifo_number);

Difeftig FRI FIFO Rz iR R SC 2 H

MANZEA can_x: FTIEFM CAN M
S LLEH: CAN1

MASH 2 fifo_number: 1%/ F1#:1& FIFO
ZSHT LR E 2 — : CAN_RX_FIFO0, CAN_RX_FIFO1

i 24 ¥

IR [E A message_pending: FIFO FFAFS2ER (KR 3 H

etk AT ¥

B R p

N

/* return the number of pending messages of */
can_receive_message_pending_get (CAN1, CAN_RX_FIFOO0);

5.2.16 BK¥ can_operating_mode_set

NERHIA T %L can_operating_mode_set

% 57. E# can_operating_mode_set

TiH Eiipy
R can_operating_mode_set
Eap g it error_status can_operating_mode_set(can_type* can_x, can_operating_mode_type
can_operating_mode);
Thegsmiik CAN LiE#AIE

MASHA

can_x: FTi&#mH) CAN bk
ST DUIER: CAN1

MANSH 2 can_operating_mode: CAN 1R ik#
25 7

& [Al{H status: W& &GN

Sk ok AF 7

W e 2 7

can_operating_mode

CAN_OPERATINGMODE_FREEZE:
CAN_OPERATINGMODE_DOZE:
CAN_OPERATINGMODE_COMMUNICATE:

Bl

HREEREA-- T CAN #2891 4a 1k
MR A 30--CAN I i 1k, 545 FL g
AR - T IR RS

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

PHEAT CAN i 38014k 4>/

% 95| R4 2.0.7
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PR IEFlAE

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

o WURARSCH

5.2.17 Ki#¥ can_doze _mode_enter
NFRAIR T M%) can_doze_mode_enter

& 58. H# can_doze_mode_enter

B | iR
R can_doze_mode_enter
PR can_enter_doze_status_type can_doze_mode_enter(can_type* can_x);
ThRestiik N HEARAE X

MAZHA

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

28 7
IR B can_enter_doze_status: #k NIENRAE L T T
SR okt 7
e FH R 7

can_enter_doze_status

E N B HRAR 52 15 i

CAN_ENTER_DOZE_FAILED:

HEABEIRAE R

CAN_ENTER_DOZE_SUCCESSFUL: A BEAR 2k 2
Bl

5.2.18

2024.03.01

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

can_enter_doze_status = can_doze_mode_enter(CAN1);

¥ can_doze_mode_exit

T AR T K% can_doze _mode_exit

3+ 59. ¥ can_doze_mode_exit

i H iR
ZERAEA can_doze_mode_exit
PR 2 A can_quit_doze_status_type can_doze_mode_exit(can_type* can_x);
ThRedtik 18 H B AR AR =

MANSHA

can_x: JTi&#EH) CAN bk
ZZ A LLIEH: CAN1

i 24 7
AL can_quit_doze_status: B HBEHRAE R A RLTh
So okt 7
B R FH ok 4 7

% 96
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can_quit_doze_status

1R HH AR ASE T 75
CAN_QUIT_DOZE_FAILED:
CAN_QUIT_DOZE_SUCCESSFUL.:
~Hl

IR R AR A SR
IR R IR AR S T

/* can exit the low power mode */

can_quit_doze_status_type can_quit_doze_status;

can_quit_doze_status = can_doze_mode_exit (CAN1);

5.2.19 ¥ can_error_type_record_get

NERFER T %L can_error_type_record_get

% 60. ¥ can_error_type _record_get

H iR

efe can_error_type_record_get
PRI can_error_record_type can_error_type_record_get(can_type* can_x);
Tyhe ik FEHL CAN sk

BMINSH

can_x: FTi&#M) CAN bk
ZS AT DUIERL: CAN1

28 7
IR [E] can_error_record: iR
SR okt 7
e FH R 2 7

can_error_record
B REY

CAN_ERRORRECORD_NOERR: hesliie s
CAN_ERRORRECORD_STUFFERR: mﬁﬁ’fm
CAN_ERRORRECORD_FORMERR: e KR
CAN_ERRORRECORD_ACKERR: 7 i
CAN_ERRORRECORD_BITRECESSIVEERR: [t fir 4t izt
CAN_ERRORRECORD_BITDOMINANTERR: &1 fir iz
CAN_ERRORRECORD_CRCERR: CRC s
CAN_ERRORRECORD_SOFTWARESETERR: {15 8§t

Bl

/* get the error type record (etr) */

can_error_record_type can_error_record,;

can_error_record = can_error_type_record_get (CAN1);

5.2.20 BKi¥ can_receive_error_counter_get

TR AR T BA%EL can_receive_error_counter_get

3 61. ¥ can_receive_error_counter_get

iR

R4 can_receive_error_counter_get

2024.03.01 EITH
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W H i3
PR uint8_t can_receive_error_counter_get(can_type* can_x);
Tifeftig TLHL CAN HCs it
MANZEA can_x: FTIEFM CAN M
S LLEH: CAN1
i 24 7
IR [EE receive_error_counter: IR
A5 0x00~0xFF
etk AT ¥
B H R 4 ¥

N

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

receive_error_counter = can_receive_error_counter_get (CAN1);

5.2.21 BK¥ can_transmit_error_counter_get
NERFER T %L can_transmit_error_counter_get

% 62. ¥ can_transmit_error_counter_get

i H Eiiuy

BeEAE2 can_transmit_error_counter_get

Eap gt uint8_t can_transmit_error_counter_get(can_type* can_x);

DhRek B2 CAN AR H iR T4

N can_x: JTik#E CAN 4h&
ZZHT LLIEEL: CAN1

a2 8 x

IR [BME transmit_error_counter: &R
ZHa . 0x00~0xFF

Sk ok AF x

Bl H R 2 7

2Nl

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

transmit_error_counter = can_transmit_error_counter_get (CAN1);

5.2.22 X¥ can_interrupt_enable
T AR T K% can_interrupt_enable

3 63. FR# can_interrupt_enable

B H i3
PR EA can_interrupt_enable
PR AR R void can_interrupt_enable(can_type* can_x, uint32_t can_int, confirm_state new_state);
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W H Ei::3%)
Thae ik ffifig i & 1) CAN HIB
MANZEA can_x: FTIEFM CAN M
ZSHOT LLILI: CAN1
MASH 2 can_int: CAN i %
MASH 3 new_state: {fEEELCIA]
S HA UL E 2 — « FALSE, TRUE
i 25 7
R [EME 7
SRSkt 7
U FH R 2 7
can_int
CAN Hhlrife$%

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 3CH i b i g
Bzl FIFO 1 3 i e

F2US FIFO 1 it b Al
BRI RE

FER B ik e

e 2 5% P v ok
BRI LR P Tl g

HH AR R A o T

A HH AR A ) o £ i
RN IR AR 2 ) i W £

/* can interrupt config */

nvic_irg_enable(CAN1_SE_IRQn, 0x00, 0x00);/*CAN1 iR IR Z&AR 1k 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 WTRITR, TREATRRAE R AH IS Wb U AL AR LI/
can_interrupt_enable(CAN1, CAN_EOIEN_INT, TRUE);

5.2.23 ¥ can_flag_get
NERAE T R can_flag_get

2024.03.01
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5.2.24
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% 64. E¥ 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 LLLH: 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

3 65. A# 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 LU E Hh 2 —: CANT

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)

5.2.25 E# can_flag_clear

2024.03.01

NRAE T A% can_flag_clear

# 66. 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 UL 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);

53 W& MEMNEE (CRM)

CRM 1744514 crm_type, & X T304 “at32f415_crm.h i I
[
* @brief type define crm register all
*/
typedef struct
{

} crm_type;
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TREH T CRM 74785 S % :

& 67. CRM FF8 X NiFR

FhH iR
ctrl R b s ) B A7
cfg I B B A A
clkint I b A A
apb2rst APB2 4Mi S i %5 17 82
apb1rst APB1 S 5L 2 A7 4%
ahben AHB FF XIS B {5 e A7 A 2%
apb2en APB2 A& I {5 R 77 A7 9%
apbien APB1 A& Bl BE 27 47 5%
bpdc P At F s ) 2 A7 2%
ctrists IR T A
ahbrst AHB SN (27 47 4
pll PLL FL B F 178
misc1 BN AFER 1
otg_extctrl OTG FgMz w4795
misc2 BN ARG 2

TRGH T CRM JE R

% 68. CRM EEER ¥ %

LN e Ei::3oN
crm_reset F i ST AL BRI A A7 2R A RS AL
crm_lext_bypass RIS 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

crm_hick_clock_calibration_set

U A S e T I B R A

crm_periph_clock_enable AN B R T
crm_periph_reset SRR E
crm_periph_sleep_mode_clock_enable | 4N 7EREIR A T IS4l AL 1 B
crm_clock_source_enable B R AT RE 1 B
crm_flag_clear THERIEE bR AL
crm_ertc_clock_select ertc I EPYEIEHE
crm_ertc_clock_enable ertc B B RE B B

crm_ahb_div_set

SCLK | AHB I 4 it 43 4 vt B

crm_apb1_div_set

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

crm_apb2_div_set

AHB I 44 5] APB2 I 4t (1) 43 #i v B

crm_adc_clock_div_set

ADC 0o 4% &

crm_usb_clock_div_set

PLL I 5 3] USB B ) 73 45

crm_clock_failure_detection_enable

I S 2R N T e Aok o 4 L

crm_battery_powered_domain_reset

R SR Y SR A 5

crm_pll_config

BEE PLL B8P 5 K 550 2 50

& 103 1
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crm_pll_config2

BEE PLL IS b il 52 807 X 2

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_auto_step_mode_enable

B 1 RE R E

crm_hick_sclk_frequency_select

2 N A N B R O R G B, B RGN A 8M Bl
48M

crm_usb_clock_source_select

PR PLL BT El i (48M) E 2N USB IR

crm_clkout_div_set

clkout %y ti i B 73 5315

crm_otgfs_ep3_remap_enable

OTGFS i i, 3 HMLGT AL e B

crm_usbdiv_reset

USB 73 #itas {5t B

crm_pll_parameter_calculate

pll FL & % 5 il 5

2024.03.01

5.3.1 B¥ crm_reset
NERAE T REL crm_reset
% 69. RE crm_reset
A iR
R crm_reset
R Y void crm_reset(void);
ThRedtik Vg I b ST A PRSI B A7 AR AN RS B AL
MANSHA 7
HMNSH 2 7
it 25 7
IR [EME 7
SR kAT 7
e FH R 2 7
1. ZBREAUS)Z 74 CRM_CTRL 17 HICKTRIM[5:0]f7 .
2. EREASEE %7 %% CRM_BPDC M%i{7#% CRM_CTRLSTS.
N
/* reset crm */
crm_reset();
5.3.2 ¥ crm_lext_bypass

NERAIAR T BRE crm_lext_bypass

£ 70. F# crm_lext_bypass

T H ik
ZERAEA crm_lext_bypass
AR Y void crm_lext_bypass(confirm_state new_state);
TyRe ik IR S £ 55 1 e B

WASHA

new_state: lext 55 ITHDIRAS . (ERES5 % (TRUED, XH5%#% (FALSE)

& 104 R
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BiH Ei: o)
MANZH 2 7
R [EME I
Jeth kAT MR AR I B 72 R A RE A 00 T 2EAT 1€
Wi F e 2 x
2Nl
/* enable lext bypass mode */
crm_lext_bypass(TRUE);

5.3.3 K% crm_hext_bypass
TR T %L crm_hext_bypass

= 71. B crm_hext_bypass

2024.03.01

H #iR
R4 crm_hext_bypass
PR T void crm_hext_bypass(confirm_state new_state);
Thread e A A B 55 R 1
MANSHA new_state: hext S7ERHIBIRA . fERESSH (TRUE), XHI55i% (FALSE)
MAZH 2 W
ot 28 x
A IR 7
Sk ok AF AR eI B AR AR RE AR O R BEAT ROE
B H R 2 7
Nl
/* enable hext bypass mode */
crm_hext_bypass(TRUE);

5.3.4 E¥ crm_flag_get

FERFIAR T BRE crm_flag_get

R 72. A crm_flag_get

A Ei:23%)

R34 crm_flag_get
PR 2 A flag_status crm_flag_get(uint32_t flag);
ThRedtik AR E I flag PR AR E 5T
LN L flag: 1572 17 Z A flag bri&
MANZH 2 7
i 24 7
IR [F] flag_status: flag trE R GERL. Bt (SET), K& (RESED)
SR kAT 7
B R FH ok 4 7

flag

TRE F EE AT flag Fr b

& 1051 R4 2.0.7
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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:
CRM_WWDT_RESET_FLAG:
CRM_LOWPOWER_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:
CRM_CLOCK_FAILURE_INT_FLAG:

N

PR I B AR A

A e T e AR b R
PLL B fa e br &
AR IR o B AR b i

PA R I B AR A i
NRST & & A
FHARHEEE AR
BB bRERRE

I ME bR &

WA ISR &
KRIFEE bR &

RT3 P SR B AR HR AR &
IR AR Bh AR TR AR &
PR P A B R R T bR A
FE R A R B RS Hh bR A
PLL B ffg e i Wrbs &
B4 R R W A

/* wait till pll is ready */

{
}

while(crm_flag_get(CRM_PLL_STABLE_FLAG) != SET)

5.3.5 ¥ crm_interrupt_flag_get
NERFEAR T R %L erm_interrupt_flag_get
F 73. EBE crm_interrupt_flag_get
A Ei:13%)
R crm_interrupt_flag_get
PR3 flag_status crm_interrupt_flag_get(uint32_t flag);
ThRedtk B TR E K flag bR AL E 55
LN L flag: fi e (175 B HCAIY flag Rk
ZSHE AR I flag
MANZH 2 7
25 7
IR [EE flag_status: flag fr &2 G E L. &L (SET), KEi# (RESET)
Sk AT 7
B FH R 2 7
flag
FE T S AT flag bR
CRM_LICK_READY_INT_FLAG: I TH A I b AR E Hh BT bR
CRM_LEXT_READY_INT _FLAG: fICIE A B AR E Hh bR &
CRM_HICK_READY _INT_FLAG: e A I R AR T AR RS
CRM_HEXT _READY_INT_FLAG: Fer i A I R AR AR S
2024.03.01 - - % 106 | - R4 2.0.7
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CRM_PLL_READY_INT_FLAG: PLL Bz dhribis &
CRM_CLOCK_FAILURE_INT_FLAG: fh2k 2t ikrbr &

N

{
}

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

5.3.6 % crm_hext_stable_ wait

NERAIR T BKE crm_hext_stable_wait

& 74. B crm_hext_stable_wait

A i3}
efe crm_hext_stable_wait
PR E R Y error_status crm_hext_stable_wait(void);
ThRestiid & = S K GE oY e
WMAZHA o
WASH 2 o
it 24 o
IR [A{E error_status: iR [i2IR a2 IRAs. &I (SUCCESS), kI (ERROR)
et kAT 7
R FH R 2 &
Bl
/* wait till hext is ready */
while(crm_hext_stable_wait() == ERROR)
{
}

5.3.7 BE# crm_hick_clock_trimming_set

MR T % crm_hick_clock_trimming_set

R 75. A crm_hick_clock_trimming_set

W H i3
R34 crm_hick_clock_trimming_set
R ER T void crm_hick_clock_trimming_set(uint8_t trim_value);
ThRedtik A5 R R A v I R v A
HNSH trim_value: RHEXME(E. BRIMEY 0x20, & JEH A 0~0x3F
HNSH 2 7
i 24 7
IR [al{E 7
Stk kAT o
B H R 4 x
Bl

/* set trimming value */

2024.03.01
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l crm_hick_clock_trimming_set(0x1F); ‘

5.3.8 % crm_hick_clock_calibration_set

N T A% crm_hick_clock_calibration_set

% 76. E# crm_hick_clock_calibration_set

i H

ity

H4

crm_hick_clock_calibration_set

R | =
e

void crm_hick_clock_calibration_set(uint8_t cali_value);

Thae i

R AT e N B A

MAZHA

cali_value: KeEfMEME. BRNEDN ] IHE(E, B EVEEY 0~0xFF

MASH 2

T

frth 25

R EHME

Sk kAT

Wik F e 4

off | off | ot | ot

Bl

/* set trimming value */

crm_hick_clock_trimming_set(0x80);

5.3.9 ¥ crm_periph_clock_enable

AR T K% crm_periph_clock_enable

F 77. E# crm_periph_clock_enable

TiH Eii:py
ERAE crm_periph_clock_enable
R ER T void crm_periph_clock_enable(crm_periph_clock_type value, confirm_state
new_state);
Dhred HIMBEIN P RE B E
MNZH value: FR7E I Fr EAMEIN Eh2EY
MANZSH 2 new_state: RN EARDE . JFH (TRUE), XM (FALSE)
it 25 7
IR [AME 7
So oAt 7
W F R x
value

FREMIAN%, crm_periph_clock_type £ at32f415_crm.h . IESHEEM M LN N: CRM_4hk

4 PERIPH_CLOCK.

CRM_DMA1_PERIPH_CLOCK:  #M% dma1 [fI4MsEm b X
CRM_DMA2_PERIPH_CLOCK:  #M% dma2 ffI4MsEm b i X

CRM_PWC_PERIPH_CLOCK: 41 pwc [f4h gt fise

Bl

/* enable gpioa periph clock */

2024.03.01 & 108 |
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l crm_periph_clock_enable(CRM_GPIOA_PERIPH_CLOCK, TRUE);

5.3.10 ¥ crm_periph_reset
TR T BRE crm_periph_reset

& 78. E# crm_periph_reset

i H ity
PR EA crm_periph_reset
PR Y void crm_periph_reset(crm_periph_reset_type value, confirm_state new_state);
Thagstiit HMBEE AR E
MWANZHA value: fREMF LA ArEMY
MINSHL 2 new_state: FHAHHXEIRS. JFE (TRUE), %M (FALSE)
ot 28 x
pA I[N 7
So oAt I
W e 2 x
value

e E (4%, crm_periph_reset_type 7f at32f415_crm.h 1. WS HEEA M &Ny CRM_4h%
#_PERIPH_RESET.

CRM_DMA1_PERIPH_RESET:

CRM_DMA2_PERIPH_RESET:

CRM_PWC_PERIPH_RESET:

Bl

4h8E dmat s B AL E X
4hBt dma2 s B AL E X

S8 pwe AN E AL E X

/* reset gpioa periph */
crm_periph_reset(CRM_GPIOA_PERIPH_RESET, TRUE);

5.3.11 E¥ crm_periph_sleep_mode_clock_enable

AR T B % crm_periph_sleep_mode_clock_enable

£ 79. ¥ crm_periph_sleep_mode_clock_enable

T H ik
ZERAE crm_periph_sleep_mode_clock_enable
R ER T void crm_periph_sleep_mode_clock_enable(crm_periph_clock_sleepmd_type
value, confirm_state new_state);
Dhredd HIMBCAE BERR A2 I e B B
HNSH value: #85E I F AN IERRAR T I 2870
MANZH2 new_state: R Eh I EARD. JFH (TRUE), XM (FALSE)
it 25 7%
IR [AME 7
So oAt 7
Wi F R 2 x
value

fasEMIAMSE, crm_periph_clock_sleepmd_type & at32f415_crm.h 1. LSRR K 44 FE A -

2024.03.01

% 109 |/

R4 2.0.7




U= AT32FA15[E fE FEBSP&Pack B H 18

CRM_4I%4 PERIPH_CLOCK_SLEEP_MODE.
CRM_SRAM_PERIPH_RESET: 4} sram 7EREARAE R (A £he X
CRM_FLASH_PERIPH_RESET: #M¥ flash 7ERERRAEA N 10 L
N

/* disable flash clock when entry sleep mode */

crm_periph_sleep_mode_clock_enable (CRM_FLASH_PERIPH_CLOCK_SLEEP_MODE, FALSE);

5.3.12 % crm_clock_source_enable
R AR T PR% crm_clock_source_enable

& 80. H# crm_clock_source_enable

T H Eii:pa
A€ crm_clock_source_enable
R E R Y void crm_clock_source_enable(crm_clock_source_type source, confirm_state
new_state);
ThRestiid I A Rl v
WMAZHA source: H8JE IS i
MINSHL 2 new_state: FHAHHXERS. JFE (TRUE), %M (FALSE)
ot 28 x
IR [F{H o
So oAt I
W e 2 I
source
Fi 5 R B

CRM_CLOCK_SOURCE_HICK: i i i
CRM_CLOCK_SOURCE_HEXT: i #h it
CRM_CLOCK_SOURCE_PLL:  PLL 4
CRM_CLOCK_SOURCE_LEXT: {4 a4
CRM_CLOCK_SOURCE_LICK: i j & 4
Bl

/* enable hext */
crm_clock_source_enable (CRM_CLOCK_SOURCE_HEXT, FALSE);

5.3.13 E# crm_flag_clear

TERAE T K% crm_flag_clear
* 81. ¥ crm_flag_clear

T H ik
R34 crm_flag_clear
PR % A void crm_flag_clear(uint32_t flag);
Dhredd THERAR E AR S AL
LN | flag: 1872 MG flag A&
MWANZH 2 i
Hth =% W

2024.03.01 110 |/
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W H i)

A EIf ) P

So oAt I

Wi e 2 I
flag
8 5E 7 ZHHER I flag Ari&
CRM_NRST_RESET_FLAG: NRST BB E A b
CRM_POR_RESET_FLAG: ERARHEEE AR
CRM_SW_RESET_FLAG: AT E AR E
CRM_WDT_RESET_FLAG: B IME bR &
CRM_WWDT_RESET_FLAG: WA TREARE
CRM_LOWPOWER _RESET_FLAG: RIIFEENIbrE
CRM_ALL_RESET_FLAG: A BALFR &
CRM_LICK_READY_INT_FLAG: I TE N I B AR E Hh BT bR
CRM_LEXT_READY_INT_FLAG: I A I b A2 E Hh b &
CRM_HICK_READY_INT_FLAG: e N I R RS E AR RS
CRM_HEXT_READY_INT_FLAG: Fr i AR P RS E AR S

CRM_PLL_READY_INT_FLAG: PLL s b i
CRM_CLOCK_FAILURE_INT_FLAG: i} 5k 30 i i
il

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

5.3.14 X ¥ crm_ertc_clock_select
AR T K% crm_ertc_clock_select

#* 82. ¥ crm_ertc_clock_select

TiH Eii:py
ERAE crm_ertc_clock_select
R ER T void crm_ertc_clock_select(crm_ertc_clock_type value);
ThRedthiR ertc I AP JRGE S
HNSH value: FTUWEN ertc B EhFAEY
MANZH 2 7
it 25 7
IR [AME 7
So oAt 7
W F R 2 x
value

B R 2B 1 ertc B 2R
CRM_ERTC _CLOCK_NOCLK:  Jol4hJsikfF ertc 4

CRM_ERTC_CLOCK_LEXT: AR I Bk erte B
CRM_ERTC_CLOCK_LICK: PN A B B e 5 erte B
CRM_ERTC_CLOCK_HEXT_DIV: 4} s 20 128 434 5 % AE ertc B £h
il

/* config lext as ertc clock */

2024.03.01 A K fRAs 2.0.7
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| orm_ertc_clock_select (CRM_ERTC_CLOCK_LEXT); |

5.3.15 Ei#¥ crm_ertc_clock _enable
IR AR T BR% crm_ertc_clock_enable

3 83. H# crm_ertc_clock_enable
i H Had
4 crm_ertc_clock_enable
Thagstiit ertc I A E B E.
WS new_state: i ertc B8P EARZE. P8 (TRUBE), KM (FALSE)
MANZH 2 x
ot 28
pA I[N
et kAT
W e 2
il
/* enable ertc clock */
crm_ertc_clock_enable (TRUE);

R | =
e

void crm_ertc_clock_enable(confirm_state new_state);

off | off | ot | ot

5.3.16 X ¥ crm_ahb_div_set
N EHIR T BR% crm_ahb_div_set

% 84. ¥ crm_ahb_div_set

B H 3%
ERAE crm_ahb_div_set
R ER T void crm_ahb_div_set(crm_ahb_div_type value);
e SCLK 2| AHB I #h i) 4> $11 B
BMINSE value: 7% & K- 4ifE
NS 2 ¥
RIS ¥
i B x
e s x
B R x
value
CRM_AHB_DIV_1: SCLK W% 1 0 45i/E A AHB
CRM_AHB_DIV_2: SCLK W% 2 40 45i/E A AHB i
CRM_AHB_DIV_4: SCLK W% 4 40 55i/E A AHB i
CRM_AHB_DIV_8: SCLK 4 8 730 5i/E 4 AHB I

CRM_AHB_DIV_16: SCLK 8 16 43 41ifE N AHB i 4
CRM_AHB_DIV_64-: SCLK % 64 4345114 AHB 4
CRM_AHB_DIV_128:  SCLK 4l 128 43 4ifF y AHB I
CRM_AHB_DIV_256:  SCLK 4l 256 43 4ifF y AHB I
CRM_AHB_DIV_512:  SCLK il 512 3 4ifF y AHB I

2024.03.01 M2 ] fRAs 2.0.7
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Bl

/* config ahbclk */

crm_ahb_div_set(CRM_AHB_DIV_1);

5.3.17 % crm_apb1_div_set

TR T A% crm_apb1_div_set

% 85. ¥ crm_apb1_div_set

WA ik
A€ crm_apbl_div_set
PR void crm_apb1_div_set(crm_apb1_div_type value);
ek AHB 43 APB1 I £ S B
LN | value: W EK7-HiE
MANSH 2 7
it 24 7
IR A 7
Seth kAT 7
B R FH R 2 7
value

CRM_APB1_DIV_1:
CRM_APB1_DIV_2:
CRM_APB1_DIV_4:
CRM_APB1_DIV_8:
CRM_APB1_DIV_16:
Bl

AHB BF4f 1 73551E >y APB1 B4
AHB 4 2 3551E Sy APB1 B4
AHB 4 4 53551E Sy APB1 B4
AHB I8 8 4345y APB1 IR 4
AHB 8l 16 43 3ifE Ny APBA 8

/* config apbiclk */

crm_apb1_div_set(CRM_APB1_DIV_2);

5.3.18 X ¥ crm_apb2_div_set

TEHIR T % crm_apb2_div_set

% 86. ¥ crm_apb2_div_set

W H i3
ZERAEA crm_apb2_div_set
R ER T void crm_apb2_div_set(crm_apb2_div_type value);
e ik AHB 81 E] APB2 i (43 4 4 B
HNSH value: FRUEKIHHIE
HNSH 2 7
i 24 7
IR [al{E 7
Stk kAT o
B H R 4 x
value

CRM_APB2_DIV_1:

AHB I8 1 43554Ey APB2 I 4h

ENM3W
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CRM_APB2_DIV_2:
CRM_APB2_DIV_4:
CRM_APB2_DIV_8:
CRM_APB2_DIV_16:
il

AHB i 8 2 43 45ifE )y APB2 I
AHB K5l 4 53854y APB2 I 4
AHB K5 8 4345y APB2 I 4
AHB B8 16 434l APB2 B

/* config apb2clk */

crm_apb2_div_set(CRM_APB2_DIV_2);

5.3.19 E# crm_adc_clock_div_set
NFRAIR T K% crm_adc_clock_div_set

% 87. ¥ crm_adc_clock_div_set

i H

i7p%)

€2

crm_adc_clock_div_set

=l | &

I

e

void crm_adc_clock_div_set(crm_adc_div_type div_value);

J5
REH

&

&

ADC g4 4% &

MAZHA

div_value: 5 i B )7 HifH

MASH 2

T

frth 25

R EHME

Sk kAT

Wik F pa 2

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:
~Hl

APB It} Bt 2 73 HifF: )9 ADC i
APB It} Bt 4 7339 ADC i
APB It} £t 6 73 Hi{F: 9 ADC it
APB It} £t 8 73 Hiff: 9 ADC i
APB I 12 73 43if:Jy ADC It B
APB It 16 73 Jif: Jy ADC It B

/* config adc div 4 */

crm_adc_clock_div_set (CRM_ADC_DIV_4);

5.3.20 ¥ crm_usb_clock_div_set
AR T K% crm_usb_clock_div_set

2024.03.01

% 88. ¥ crm_usb_clock_div_set

T H ik
ZERAEA crm_usb_clock_div_set
R ER T void crm_usb_clock_div_set(crm_usb_div_type div_value);
e ik PLL 851 USB I 1 40 B B
MNZH div_value: %8 15 SifE
MWANZH 2 W
Hth =% W

E1M4W
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5.3.21

HiA iR
IR A ¥
etk kAT ¥
B H R 4 ¥
div_value

CRM_USB_DIV_1_5:
CRM_USB_DIV_1:
CRM_USB _DIV_2_5:
CRM_USB_DIV_2:
CRM_USB_DIV_3 5:
CRM_USB_DIV_3:
CRM_USB_DIV_4:
il

PLL B4 1.5 £ 20 55i/E 2 USB 4
PLL B4f 1 550 8/E 2y USB B g
PLL B4 2.5 £ 20 5iifE  USB B4
PLL B4 2 f550 $5/E 2 USB B g
PLL B4 3.5 £ 7 5iifE y USB I
PLL B4 3 550 4ifE 2y USB B &
PLL i 4 £5 585 USB i 4

/* config usb div 2 */

crm_usb_clock_div_set (CRM_USB_DIV_2);

¥ crm_clock_failure_detection_enable

N AR T K% crm_clock_failure_detection_enable

% 89. ¥ crm_clock_failure_detection_enable

W H #iR
PRI 4 crm_clock_failure_detection_enable
R ER T void crm_clock_failure_detection_enable(confirm_state new_state);
Dhred I it % 20k ) Ty e A R 1 L
MANSHA new_state: I ENRE. JFH (TRUED, XM (FALSE)
MANZH 2 I
25 W
R [EME I
Sk ok AF x
Bl H R 2 7
Nl
/* enable clock failure detection */
crm_clock_failure_detection_enable(TRUE);

5.3.22 FK# crm_battery_powered_domain_reset

R T BB % crm_battery _powered_domain_reset

# 90. PRA¥ crm_battery_powered_domain_reset

T H R
R crm_battery_powered_domain_reset
R T void crm_battery _powered_domain_reset(confirm_state new_state);
Thegdwiik FL Y 3t L S A 1
MANSEA new_state: FiIENRE. Efi (TRUE), AEAf (FALSE)
MAZH 2 5

2024.03.01
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BH [P

Hth 2%
R EME

So oAt
Wi F R 2
A T BN F it FRUE R AL, R IR AR R SE TRUE BE x b Ak sl AT 5467, S8 B AL f5 7
FALSE ¥ 5E % M HLIB A FE s S A

2Nl

/* reset battery powered domain */

off | off | ofl | o

crm_battery powered_domain_reset (TRUE);

5.3.23 ¥ crm_pll_config
R T %L crm_pll_config

% 91. E# crm_pll_config

H #iR
R4 crm_pll_config
PR T void crm_pll_config(crm_pll_clock_source_type clock_source, crm_pll_mult_type
mult_value);
Thread BCE PLL I S A A AR 3
MINZE clock_source: PLL {45 &b
MINSH 2 mult_value: {245 &%
it 25 W
A IR 7
SR ok TERC B AERE PLL BT DR pll 55500 i 27 5 BARE
W F R 2 7

clock_source

CRM_PLL_SOURCE_HICK:
CRM_PLL_SOURCE_HEXT:
CRM_PLL_SOURCE_HEXT DIV:
mult_value

CRM_PLL_MULT_2: PLL ¥4 NI 8 2 f5 34T £ 40
CRM_PLL_MULT_3: PLL ¥4 NI 8 3 54T £ 4

PR N ER B E A PLL B8R
PRSI B R A PLL B8R
196 AT e S A 2 A 1 D PLL BB R

CRM_PLL_MULT_63: PLL % N\ 8h (1) 63 f5347 540
CRM_PLL_MULT_64: PLL #Z%i N\EBh (1) 64 f53H47 540
N

/* config pll clock resource */

crm_pll_config(CRM_PLL_SOURCE_HEXT DIV, CRM_PLL_MULT_30);

5.3.24 K% crm_pll_config2
NRAIR T K% crm_pll_config2

2024.03.01
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5.3.25

2024.03.01

* 92. HH crm_pll_config2

BiH #R
A€ crm_pll_config2
PR T void crm_pll_config2(crm_pll_clock_source_type clock_source, uint16_t pll_ns,
uint16_t pll_ms, crm_pll_fr_type pll_fr);
Thegfig BB PLL i S &5 4 b 90 2 8
NS clock_source: PLL 547
BINZH 2 pli_ns: fMi#%L, Vi 31~500
MANZH3 pll_ms: RiZ-#is%, M 1~15
BINZH 4 pll_fr: JG /AR
th =% 7
I[N 7
SR okt TERCE A BE PLL AT TR pll 5400 #h I8 O 8 HAsse
Wi e 2 x
A PLLCLK = PLL $i ANKF4F / PLL_MS * PLL_NS / PLL_FR.
T PR 2 A

2MHz <= PLL f \i4P / PLL_MS <= 16MHz

500MHz <= PLL % AR & / PLL_MS * PLL_NS <= 1000MHz

clock_source

CRM_PLL_SOURCE_HICK: BB NS R ISR A Sy PLL S
CRM_PLL_SOURCE_HEXT: B A R I B A Sy PLL IS
CRM_PLL_SOURCE_HEXT_DIV: #5450 s i 80 70405 15 PLL B8
pll_fr

CRM_PLL FR_1: PLL W% 1 43555 4

CRM_PLL FR 2: PLL W% 2 43455 %

CRM_PLL _FR 4: PLL W% 4 43555 %

CRM_PLL _FR 8: PLL W% 8 4345 J5 4

CRM_PLL_FR _16: PLL H%h 16 745 %

CRM_PLL_FR 32: PLL HJ%h 32 745 %

~Hl

/* config pll clock resource */
crm_pll_config2(CRM_PLL_SOURCE_HEXT_DIV, 96, 1, CRM_PLL_FR_8);

¥ crm_sysclk_switch
TR T B E crm_sysclk_switch

* 93. EH crm_sysclk_switch

A iR
R34 crm_sysclk_switch
PR 3 A void crm_sysclk_switch(crm_sclk_type value);
ThRedtik FAAE 2R G e ) I b 5 1) 46t
LN | value: ¥ FHAE RGET b (1 B st
HNSH 2 7
25 7
IR [Al{E 7

B NMTH
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5.3.26

5.3.27

2024.03.01

HiA iR
S okt ¥
B H R 4 ¥
value

e P A I e I B Dy R G
MEFEAIE e I B R Dy R G
e PLL I B {EDN 2 Geit p

CRM_SCLK_HICK:
CRM_SCLK_HEXT:
CRM_SCLK_PLL:
2Nl

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

K ¥ crm_sysclk_switch_status_get
NEIA T K% crm_sysclk_switch_status_get

Z* 94. R# crm_sysclk_switch_status_get

A i3}
A E crm_sysclk_switch_status_get
PR E R Y crm_sclk_type crm_sysclk_switch_status_get(void);
DhRedtiik IR [ i A 28 46 A et g e
MWNZHA 7
MMNSH 2 7
it 24 ¥
LI crm_sclk_type: R[aHAE RGBS B IR
SR kAT ¥
B R o
~Hl
/* wait till pll is used as system clock source */
while(crm_sysclk_switch_status_get() != CRM_SCLK_PLL)
{
}

E ¥ crm_clocks_freq_get
NEERAMIA T kL crm_clocks_freq_get

# 95. PR¥ crm_clocks_freq_get

T H ik
R crm_clocks_freq_get
R ER T void crm_clocks_freq_get(crm_clocks_freq_type *clocks_struct);
Thegfig PR[5S [ P B b AR 3
WMANSHA clocks_struct: fi 4581k crm_clocks_freq_type IE4t, & T &ANB i 4%
MAZH 2 7
2% I
IR [EE crm_sclk_type: RI[EIHAE R G B BB YR
So oAt 5

® 118 |/ R4 2.0.7
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BH

[P

W F R 2

x

crm_clocks_freq_type
crm_clocks_freq_type fE at32f415_crm.h #

typedef struct
{
uint32_t
uint32_t
uint32_t
uint32_t
uint32_t

sclk_freq;
ahb_freq;
apb2_freq;
apb1_freq;
adc_freq;

} crm_clocks_freq_type;

sclk_freq

PR IR A R GER PR, AL Hz

ahb_freq

ZHGUIR A AHB B i, Bfy Hz

apb2_freq

ZHL TR [E] APB2 BRI EP A, HLAT Hz

apb1_freq

ZHL TR [E] APB SR EP AT, HLAT Hz

adc_freq

Z AR ] ADC AR, HAL Hz

Bl

/* get frequency */
crm_clocks_freq_type clocks_struct;

crm_clocks_freq_get(&clocks_struct);

5.3.28 E¥ crm_clock_out_set
T EHIR T BB crm_clock_out_set

% 96. ¥ crm_clock_out_set

2024.03.01

A i3}

ZERAEA crm_clock_out_set
R Y void crm_clock_out_set(crm_clkout_select_type clkout);
Difiedtiik TEPETE clkout & A 4 H 1 s
MASHA clkout: clkout % H1_E% H! B
HNSH 2 7
i 24 7
IR [al{E 7
SR kAT 7
R FH eR 4 7

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

2 1M9K
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5.3.29 ¥ crm_interrupt_enable

NERAIR T BREL crm_interrupt_enable

% 97. E# crm_interrupt_enable

BiH #R

A EA crm_interrupt_enable

PR T void crm_interrupt_enable(uint32_t crm_int, confirm_state new_state);

Thegdid $5 7 R W o RE R L

WMASHA crm_int: $8EM crm H kT

BINZH 2 new_state: TIIHIMBERS. i (TRUE), %KM (FALSE)

ot 28 x

I ) 7

Sk ok AF 7

Bl H B 4 7
crm_int
CRM_LICK_STABLE_INT: R P B B e A2 e R
CRM_LEXT_STABLE_INT: R AN I b A2 e
CRM_HICK_STABLE_INT: 1 I PN R RS HR
CRM_HEXT_STABLE_INT: FE IR AR B AR H
CRM_PLL_STABLE_INT: PLL B ghfs e o
CRM_CLOCK_FAILURE_INT: NP SAVGR

Bl

/* enable pll stable interrupt */

crm_interrupt_enable (CRM_PLL_STABLE_INT);

5.3.30 X ¥ crm_auto_step_mode_enable

R T BR% crm_auto_step_mode_enable

% 98. ¥ crm_auto_step_mode_enable

A i3}
ERAE crm_auto_step_mode_enable
R T void crm_auto_step_mode_enable(confirm_state new_state);
Difeftiik H s A i B
MANSHA new_state: BB E IR, JFH (TRUE), X (FALSE)
HNSH 2 7
i 24 7
IR [al{E 7
SR kAT 7
R FH e 4 7
2Nl
/* enable auto step mode */
crm_auto_step_mode_enable(TRUE);

120 |
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5.3.31 E# crm_hick_sclk_frequency_select

TR T BA% crm_hick_sclk_frequency_select

3+ 99. B crm_hick_sclk_frequency_select

BiH #R
A EA crm_hick_sclk_frequency_select
PR A void crm_hick_sclk_frequency_select(crm_hick_sclk_frequency_type value);
Thegdid P9 B B B N RGP ET, B RGRT BRI 8M Bl 48M
LN | value: 8M FLE 48M N =y g i) 4
MWANZH 2 7
ot 28 x
I ) 7
Sk ok AF x
Bl H B 4 7
value
CRM_HICK_SCLK_8MHZ: N i B BMHz 17E o R Ge it
CRM_HICK_SCLK_48MHZ: N #BEn# i 4 48MHz 1 R4t #h

Bl

/* config sysclk with hick 48mhz */
crm_hick_sclk_frequency_select (CRM_HICK_SCLK_48MHZ);

5.3.32 X ¥ crm_clkout_div_set
IR T BR%L crm_clkout_div_set

% 100. E# crm_clkout_div_set

B H i
ERAE crm_clkout_div_set
R void crm_clkout_div_set(crm_clkout_div_type clkout_div);
ThREHR clkout 4y H i 4 47
MINZE clkout_div: clkout % H! S (1143 S5ifE
HNSH 2 ¥
ORI 2 x
i [ x
et x
B R x
value
CRM_CLKOUT DIV_1: CLKOUT ¥ it 384 Hi 1 P SR 42 1 43450
CRM_CLKOUT DIV_2: CLKOUT ¥ ik 3¢ % Hi 1 P SR 42 2 4345
CRM_CLKOUT DIV _4: CLKOUT #4124y tH 1) A IS B % 4 73 Stk
CRM_CLKOUT DIV_8: CLKOUT 41t #4au tH 1) N IS B % 8 3 Stk

CRM_CLKOUT _DIV_16: CLKOUT #4126 ¢4 tH 1) N IR B 16 73 St o
CRM_CLKOUT _DIV_64: CLKOUT H#412k 4 tH 1) A I B4 64 43 St o
CRM_CLKOUT_DIV_128:  CLKOUT ¥ i 5t ) 3 35 &h % 128 434
CRM_CLKOUT_DIV_256:  CLKOUT ik #5i tH ) 3 35 &h % 256 43 4k

2024.03.01 #1211 fRAs 2.0.7
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CRM_CLKOUT_DIV_512:

B

CLKOUT et ¥ H H ) A BTN B2 512 7355t

/* config clkout division */
crm_clkout_div_set(CRM_CLKOUT_DIV_1);

5.3.33 E# crm_otgfs_ep3_remap_enable

TR T BRE crm_otgfs_ep3_remap_enable

* 101. E# crm_otgfs_ep3_remap_enable

i H Had
ZiRA €A crm_otgfs_ep3_remap_enable
R E R Y void crm_otgfs_ep3_remap_enable(confirm_state new_state);
ek OTGFS iy s 3 T B {3 AE 1 B
BINSH new_state: FWERE. e (TRUE), kfg (FALSE)
WASH 2 o
a2 8 x
IR [F{H o
So kAt I
W e 2 I
il
/* enable ep3 remap */
crm_otgfs_ep3_remap_enable (TRUE);

5.3.34 X ¥ crm_usbdiv_reset
TERAHE T K% crm_usbdiv_reset

Z 102. E# crm_usbdiv_reset

TH

D)

i€

crm_usbdiv_reset

= =

#

2

void crm_usbdiv_reset(void);

BILi 1 (B

USB iy B i E

MANSHA

MANZH2

28

IR [BI{E

Stk okt

e F e 2

off [ off | off | o | ot | oA

2N

/* reset usbdiv */
crm_usbdiv_reset (void);

5.3.35 E# crm_pll_parameter_calculate

AR T K% crm_pll_parameter_calculate

2024.03.01
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5.4

% 103. E#¥ crm_pll_parameter_calculate

BiH #R

A€ crm_pll_parameter_calculate

PR T error_status crm_pll_parameter_calculate(crm_pll_clock_source_type pll_rcs,
uint32_t target_sclk_freq, uint16_t *ret_ms, uint16_t *ret_ns, uint16_t *ret_fr);

Thegfig pll B B ZH H 35

LN 2| pll_rcs: pll §i N\H 4R

WINSH 2 target_sclk_freq: HFRfEAI P45, . 200MHz, MSH1E N
target_sclk_freq=200000000

LTS | ret_ms: R\ pll_ms S

WS 2 ret_ns: iR[ pll_ns %

=403 ret_fr: [ pll_fr 23

IR [E{E error_status: TFEURES . THEAS R —HEET HARH 8 R pll 2% (SUCCESS), 15
B AR S H AR B pll 2% (ERRORD

Sk ok AF x

Wi e 2 x

il

/* pll parameter calculate automatic */

uint16_t pll_ms =0, pll_ns =0, pll_fr=0;

crm_pll_parameter_calculate (CRM_PLL_SOURCE_HEXT, 200000000, &pll_ms, &pll_ns, &pll_fr);

CRC i 5t (CRC)

CRC #fr#s4iH4 cre_type, &€ X T 3Cf“at32f415_crc.h”ii T :

/**

* @brief type define crc register all

¥/
typedef struct
{

} crc_type;

TREH T CRC #1748 S

# 104. CRC FHEBIT /T

HrEa g
dt Bl A 7
cdt P R 2 A e
ctrl otk e
idt WAk 254798
poly M B TR 21 5
THREH T CRC FEREU T

2024.03.01
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5.4.1

% 105. CRC FER Y

ke

[P

crc_data_reset

Bl w AR B AL

crc_one_word_calculate

N—A> 32-bit £i 5 L — T F 45 Rt T CRC MR IR B F 45

crc_block_calculate

KGN — D HHEHRIZIK AT CRC THEIF IR Al 15 45

crc_data_get R [F 2477 CRC 11545
crc_common_data_set B I A A7 A
crc_common_date_get IR |51 3 FH 2 A7

crc_init_data_set

B E CRC ¥IUh L a7 4318

crc_reverse_input_data_set

BE CRC H NHis bit S Hdia 5

crc_reverse_output_data_set | B E CRC % i #4528
crc_poly_value_set WEZUXSHE

crc_poly_value_get

RECHRT 2 S Ml

crc_poly_size_set

BHE 2 WA R

crc_poly_size_get

BRI AT 2 A R0

¥ crc_data_reset
TR T KH crc_data_reset

# 106. B crc_data_reset

H #iR
ERAE crc_data_reset
R E R 7Y void crc_data_reset(void);
DhRek HAR A AFa AL, SO WIAG A5 A7 4% BT B 80 25 A7 as VE A WIan M, BN AL

{4 OXFFFFFFFF

LN 2|

x

MINSHL 2

it 25

iR [ElME

S

e FH eR 2

off [off o | ot | o

2N

/* reset crc data register */

crc_data_reset();

5.4.2 ¥ crc_one _word_calculate

2024.03.01

TR AR T BR% cre_one_word_calculate

# 107. B¥ crc_one_word_calculate

A iR
R crc_one_word_calculate
R Y uint32_t crc_one_word_calculate(uint32_t data);
Difeflid AN 32-bit #ils 5 bt B R EAT CRC tH R IR T EL4S

MAZHA

data: A THE 32-bit £

124 R R4 2.0.7
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HiA i)
HINSH 2 x
& [EME uint32_t: JR[H CRC i H 45 R
S Ak 7
W F R 7
il

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

result = crc_one_word_calculate (data);

5.4.3 ¥ crc_block_calculate
NERAIA T R cre_block_calculate

5.4.4 PR¥ crc_data_get

2024.03.01

* 108. E % crc_block_calculate

W H #iR
A€ crc_block_calculate
PR T uint32_t crc_block_calculate(uint32_t *pbuffer, uint32_t length);
Dhread WIRGN— DR PZ XEAT CRC IR [l T 5 45
WMASHEA pbuffer: FREHR AT CRC T AEE B
MANSH 2 length: FFit5EEE IR, KAEZLL 32-bit T4
a2 8 x
R EHME uint32_t: &[5 CRC 545 &
Sk ok AF x
B H R 2 7
Nl
[* calculate and return result */
uint32_t pbuffer[2] = {0x12345678, 0x87654321};
uint32_t result = 0;
result = crc_block_calculate (pbuffer, 2);

TRAA T K%L cre_data_get

% 109. ¥ crc_data_get

BH

[P

H4

=

crc_data_get

=

=

uint32_t crc_data_get(void);

ek

2457 CRC iH545

MASHA

MANZH 2

finth 24

iR
x
x
x

REHME

uint32_t: & [Fl CRC 1H5.45

SR KA

¥

# 125 |/
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BH

[P

W F R 2

Bl

/* get result */

uint32_t result = 0;

result = crc_data_get ();

5.4.5 B¥ crc_common_data_set

NEIA T K # crc_common_data_set

% 110. B crc_common_data_set

A Eiii3%}
A€ crc_common_data_set
PR E R Y void crc_common_data_set(uint8_t cdt_value);
e g WE I A A
WASH cdt_value: 8-bit iBHEE, AT 1E A7k Bl
MMNSH 2 7
i 24 7
IR [EME 7
Seth kAT 7
B R FH R 2 7
~Hl
[* set common data */
crc_common_data_set (0x88);

5.4.6 BR% crc_common_data_get

NERIA T %L crc_common_data_get

# 111. B# crc_common_data_get

TH

(D)

PRE4

crc_common_data_get

£
B A

uint8_t crc_common_data_get(void);

Bl (B

(5 368 FH 2 A7 % (L

MASHA

MANZH 2

i 25

R
x
x
x

iR el

uint8_t: IR [A] 2 §i R B A w7 g E

Stk okt

¥

e F e 2

¥

Bl

/* get common data */

uint8_t cdt_value = 0;

cdt_value = crc_common_data_get ();

2024.03.01
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5.4.7 ¥ crc_init_data_set
NERFIAR T PAEL cre_init_data_set

& 112. E# crc_init_data_set

WH i)
4 crc_init_data_set
RefitiR W E CRC ¥IIa L& 74 fE
LN | value: CRC #I4Ab a7 418
BINZH 2
it 24
IR [FH
SR kA
B R
CRC Wi F e W e i Ja, FHXIEAT cre_data_reset sRE0H A I 2K CRC #I4G 1k 75 77 4% FOE
Fil 3 1) CRC ¥ 7 4745 -
Bl
/* set initial data */
uint32_t init_value = 0x11223344;

crc_init_data_set (init_value);

e

void crc_init_data_set(uint32_t value);

& B R

off [off | oft| o | off

5.4.8 X ¥ crc_reverse_input_data_set

AR T K% cre_reverse_input_data_set

% 113. B crc_reverse_input_data_set

A i3}
ERAE crc_reverse_input_data_set
PR 3 void crc_reverse_input_data_set(crc_reverse_input_type value);
Digefliid #E CRC #ii NEUHE bit /4% im0
HNSH value: i ANEUE bit A% 28R
SRR W, value
HNSH 2 7
i 24 7
IR [EME 7
SR kAT 7
R FH eR 4 7
value

e e SN B bit [ % B 2R
CRC_REVERSE_INPUT_NO _AFFECTE: Ul Ai#4T bit ;4%

CRC_REVERSE_INPUT_BY_BYTE: 32-bit #4747 HEAT bit [ i
CRC_REVERSE_INPUT_BY_HALFWORD: 32-bit $fs #7317 bit S
CRC_REVERSE_INPUT_BY_WORD: 32-bit HdE % 7T bit K%
N

/* set input data reversing type */

2024.03.01 12T/ fRAs 2.0.7
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l crc_reverse_input_data_set(CRC_REVERSE_INPUT_BY_WORD);

5.4.9 ¥ crc_reverse output_data_set

AR T PREL cre_reverse_output_data_set

% 114. B crc_reverse_output_data_set

i H

H4

crc_reverse_output_data_set

R | =
e

void crc_reverse_output_data_set(crc_reverse_output_type value);

Thae i

BLE CRC i i Hiodis e e

MAZHA

value: iR bit A
S EEAIR L value

MASH 2

T

frth 25

R EHME

Sk kAT

Wik F e 4

off | off | off | ot

value

T8 7 i H B bit S R R

CRC_REVERSE_OUTPUT_NO_AFFECTE: #iH ¥4l AHET bit 4
CRC_REVERSE_OUTPUT_DATA:

Bl

32-bit iy A iz AT bit [

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

5.4.10 ¥ crc_poly value_set

2024.03.01

TRAHR T E# cre_poly value_set

& 115. E# crc_poly_value_set

WA

ERAE crc_poly_value_set

PR ER T void crc_poly value set(uint32_t value);
ThRedtik #E CRC ZIASHH
HNSH value: ZI=\H
HNSH 2 7
i 24 7
IR [al{E 7

Stk kAT o
B H R 4 o

Bl
/* set poly value */
crc_poly value_set(0x12345671);

% 128 |
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5.4.11 EK# crc_poly value get

TR T BREL cre_poly_value_get

% 116. B crc_poly_value_get

BiH #R

A EA crc_poly value_get

PR T uint32_t crc_poly_value_get(void);
Thegdid SRICUET CRC 2 WiUH

PN 7

MWANZH 2 7

ot 28 x

ALY uint32_t: 24772 Wi fE

Sk ok AF 7

Bl H B 4 7

il

/* get poly value */

uint32_t poly = 0;

poly = crc_poly_value_get();

5.4.12 ¥ crc_poly size_set

2024.03.01

AR T E# cre_poly_size set

Z 117. B crc_poly_size_set

A i3}
ERAE crc_poly_size_set
R Y void crc_poly_size_set(crc_poly_size_type size);
Digeflid WE CRC £ H 3%
MANSHA size: Z AT
MNSHL 2 7
it 24 7
IR [FIME 7
SR kAT 7
R FH eR 4 7
size

i 2 T 00 FE R
CRC_POLY_SIZE_32B:
CRC_POLY_SIZE_16B:
CRC_POLY_SIZE_8B:
CRC_POLY_SIZE_7B:
A~

%2 I 30 A5E S 32-bit
% WA A8 FE 16-bit
Z WA 2 TEE 8-bit
Z WA R TEE 7-bit

/* set poly size 32-bit */

crc_poly _size_set(CRC_POLY_SIZE_32B);
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5.4.13 K crc_poly size get
TR T BREL crc_poly_size_get

5.5

% 118. B crc_poly_size_get

BiH #R
A EA crc_poly_size_get
PR T crc_poly_size_type crc_poly_size_get(void);
Thegdid &I CRC £ T A R L
PN 7
MWANZH 2 7
ot 28 x
R[EE crc_poly_size type: £ IWizAg &% 5w I
Sk ok AF 7
Bl H B 4 7

crc_poly_size_type
ZWH BT R A
CRC_POLY_SIZE_32B:
CRC_POLY_SIZE_16B:
CRC_POLY_SIZE_8B:
CRC_POLY_SIZE_7B:
Bl

Z WA R0 32-bit
% WA 208 16-bit
% A A0 8-bit
% WA 20 7-bit

/* get poly size */

crc_poly_size_type size;

size = crc_poly_size_get();

tbiig: (CMP)

CMP ZF 7284544 cmp_type, & T3 “at32f415_cmp.h iR :

/**
* @brief type define cmp register all
¥/
typedef struct
{
} cmp_type;
TRAEH T CMP 27783 5% :
& 119. CMP F 38X R
TS #iR
ctrists1 b AR 42 il IR S 27 A7 3 1
ctrists2 Eb A B AR S 55 7 4% 2
TRAEH T CMP JE RS

2024.03.01
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% 120. CMP FEEH AR

g & iR
cmp_reset CMP i CRM E A i fE a4 =Z Ar
cmp_init WIEEAL CMP 4h%
cmp_default_para_init Witk CMP B S31
cmp_enable Jo P EUAE H LU
cmp_input_shift_enable 2R R CMP B A V)3
cmp_output_value_get SR b i gt
cmp_write_protect_enable J& F CMP S{#3 1
cmp_double_mode_enable J& B R B L iR 28 A =X

5.5.1 B#¥ cmp_reset
R T RE cmp_reset

% 121. E¥ cmp_reset

mHE R
A€ cmp_reset
PRI void cmp_reset(void);
e ik CMP Hi CRM & {75 77 & 5 Ar
WmANZH 7
it 24 7
IR [E{H 7
SR kAT &
B8 R £ crm_periph_reset();
A~

‘ cmp_reset();

5.5.2 BR¥ cmp_init
FERFIAR T BAE cmp_init

R 122. BF cmp_init

T H ik
R34 cmp_init
PR B T void cmp_init(cmp_sel_type cmp_sel, cmp_init_type* cmp_init_struct);
Dhredd ¥Igait CMP 415
MNZH cmp_sel: &K ZEYILAN I LRSS
BMINSHL 2 cmp_init_struct: 1R H M)A cmp_init_type KIFE%T
it 25 7
IR [AME 7
So oAt 7
W F R x
cmp_sel

WP AU AL L AR
CMP1_SELECTION: E# e 1
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CMP2_SELECTION: &£ bies 2
cmp_init_type structure
cmp_init_type 7£ at32f415_cmp.h

typedef struct

{
cmp_non_inverting_type cmp_non_inverting;
cmp_inverting_type cmp_inverting;
cmp_speed_type cmp_speed;
cmp_output_type cmp_output;
cmp_polarity_type cmp_polarity;
cmp_hysteresis_type cmp_hysteresis;

}cmp_init_type;

cmp_non_inverting

T B LU [R) A 4 A\ i

CMP_NON_INVERTING_PA5 PA7: Lbigss 1 FIAHS Nim 3£ PAS, RGeS 2 ik £ PA7
CMP_NON_INVERTING_PA1_PA3: Lbiss 1 FIAHS Nim i PA1, ELEces 2 ik 5 PA3
CMP_NON_INVERTING_PAQ_PA2: Lbi#s 1 FIAHM N i £ PAO, FLces 2 ik £ PA2
cmp_inverting

W B LU SO A A\ i

CMP_INVERTING_1_4VREFINT: uE#E 1/2 O A H i+ 1/4 VREFINT
CMP_INVERTING_1_2VREFINT: LuE#E 1/2 SO A H i+ 1/2 VREFINT
CMP_INVERTING_3_4VREFINT: Lu##E 1/2 SO A H 1%+ 3/4 VREFINT

CMP_INVERTING_VREFINT: LS 172 AR A\ 163 VREFINT
CMP_INVERTING_PA4: LS 172 AH I N\ 155 PA4
CMP_INVERTING_PA5: LS 172 oAH M N\ i 113 PAS
CMP_INVERTING_PAO_PA2: Phicds 1 omRa AN IERE PAO, LhAHs 2 i+ PA2
cmp_speed

W B LR A

CMP_SPEED_FAST: i/ KIhFER
CMP_SPEED SLOW: {k#/f(kIh4E

cmp_output

B LG s i B

CMP_OUTPUT_NONE: Eb A5 i AN B
CMP_OUTPUT_TMR1BRK: Eb 3 #  HH  21) TMR1BRK
CMP_OUTPUT_TMR1CH1: Eb 2 2 4 HH g 1) TMR1CHA
CMP_OUTPUT_TMR1CXORAW_OFF: Eb 5 2% 4 HH i 2] TMR1CXORAW_OFF
CMP_OUTPUT_TMR2CH4: EU 4 4 B 1) TMR2CH4
CMP_OUTPUT_TMR2CXORAW_OFF: Eb 5 2% 4 HH i 1) TMR2CXORAW_OFF
CMP_OUTPUT_TMR3CH1: Eb 2 4 HH 3 1) TMR3CHA
CMP_OUTPUT_TMR3CXORAW_OFF: Bl 5 2y H i B 21 TMR3CXORAW_OFF
cmp_polarity

T B LG s i A v

CMP_POL_NON_INVERTING:  Eb#cadst bl A oA
CMP_POL_INVERTING: Eb A s B 1 S HH

cmp_hysteresis

W B LR AR IR A
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5.5.3

5.5.4

2024.03.01

CMP_HYSTERESIS_NONE: ToIB i
CMP_HYSTERESIS_LOW: I AR i
CMP_HYSTERESIS_MEDIUM: IR Vi
CMP_HYSTERESIS_HIGH: e P IR
N

cmp_init_type cmp_init_struct;

cmp_init_struct.cmp_non_inverting = CMP_NON_INVERTING_PA1_PA3;
cmp_init_struct.cmp_inverting = CMP_INVERTING_1_4VREFINT;
cmp_init_struct.cmp_output = CMP_OUTPUT_TMR1CHZ1,;
cmp_init_struct.cmp_polarity = CMP_POL_NON_INVERTING;
cmp_init_struct.cmp_speed = CMP_SPEED_FAST;
cmp_init_struct.cmp_hysteresis = CMP_HYSTERESIS_NONE;
cmp_init(CMP1_SELECTION, &cmp_init_struct);

¥ cmp_default_para_init
NRIIA T % cmp_default_para_init

% 123. E# cmp_default_para_init

mHE R

ef e cmp_default_para_init

R Y void cmp_default_para_init(cmp_init_type *cmp_init_struct);
Difedtiik WELL CMP BN S 3

WMANSH cmp_init_type: #8544 cmp_init_type 484t

it 24 7

IR [E{H 7

SRkt 7

R FH R 2 7

TEAIE T cmp_init_type &N EA FIER B

% 124. cmp_init_type BRiAME

HLR BRIME
cmp_non_inverting CMP_NON_INVERTING_PA1_PA3
cmp_inverting CMP_INVERTING_1_4VREFINT
cmp_speed CMP_SPEED_FAST
cmp_output CMP_OUTPUT_NONE
cmp_polarity CMP_POL_NON_INVERTING
cmp_hysteresis CMP_HYSTERESIS_NONE

2Nl
cmp_init_type cmp_init_struct;
cmp_default_para_init(&cmp_init_struct);

B3 cmp_enable
NERAE T pBE cmp_enable

#1331

R4 2.0.7




[

AT32F415[E 4 FEBSP&Pack M FHIE S

5.5.5

5.5.6

2024.03.01

* 125. ¥ cmp_enable

BiH iR
A€ cmp_enable
PR T void cmp_enable(cmp_sel_type cmp_sel, confirm_state new_state);
Thegfik Jo FBAE F B
MANZEA cmp_sel: EFEVITILHILLEES, 5% cmp_sel & BUEVEH]
HMANSH 2 new_state: 4 EECEMELEASRE, ATiE#EH (TRUE) 2idtiA] (FALSED
th =% 7
A EIf ) P
Se ik AF x
iR H B 2 7
Nl

| cmp_enable(CMPL_SELECTION, TRUE);

¥ cmp_input_shift_enable

TR T K% cmp_input_shift_enable

F 126. ¥ cmp_input_shift_enable

mHE R
A EA cmp_input_shift_enable
R E R Y void cmp_input_shift_enable(confirm_state new_state);
Difedtiik J& F 25 ] CMP S A\ 1) 3%
MINZH new_state: J§ZCH A CMP M AVIHOIRZS, Wi AH (TRUE) i22H
(FALSE)
it 24 7
IR [FIME ¥
SR kAT &
R FH R 2 ¥
A~

‘ cmp_input_shift_enable(TRUE);

¥ cmp_output_value_get
NERFEAR T K%L cmp_output_value_get

# 127. R cmp_output_value_get

T H ik
R cmp_output_value_get
PR % A uint32_t cmp_output_value_get(cmp_sel_type cmp_sel);
Dhredd IREL LB 28 4 B
PN cmp_sel: EFER BRI E ) LLELE, 275 cmp_sel B HUE U
25 7
R [EME SRI AR L A i i 4
So oAt 5
Wi F R 2 x
- ® 134w T Ak 2,07
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Bl

uint32_t cmp_value;

cmp_value = cmp_output_value_get(CMP1_SELECTION);

5.5.7 BR#¥ cmp_write_protect_enable
AR T BR% cmp_write_protect_enable

* 128. E# cmp_write_protect_enable

B | E1:57)
A€ cmp_write_protect_enable
PR void cmp_write_protect_enable(cmp_sel_type cmp_sel);
ThRestiid & CMP S {&# Thag
WMANSHL cmp_sel: EFHEEAE R IRENLEZE, 2% cmp_sel BEBUATE
it 24 o
IR A o
SR okt o
B R F R 2 7
Bl

‘ cmp_write_protect_enable(CMP1_SELECTION);

5.5.8 K¥ cmp_double_mode _enable
AR T K% cmp_double_mode_enable

 129. ¥ cmp_double_mode_enable

| R
ERAE cmp_double_mode_enable
R Y void cmp_double_mode_enable(confirm_state new_state);
ThRedthiR J& FA 5% F W CMP #5554
PN 2 new_state: EHELE X CMP #URES, WHERFH (TRUE) 44H
(FALSE)
i 24 7
IR [EME 7
SR kAT 7
R FH e 4 7
N

‘ cmp_double_mode_enable(TRUE);

5.6 A (DEBUG)

DEBUG Zif7#:45#1) debug_type, & T 3CfF“at32f415_debug.h il :
e
* @brief type define debug register all
*/
typedef struct
{
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R H T DEBUG ZFA74s.

} debug_type;

4

N
o Udi e

[

% 130. DEBUG FfE85T N #E

TR Ei )
idcode %% ID
ctrl i) 25 A7 2

TERLH T DEBUG JE R LM

% 131. DEBUG ER¥iu

H¥4

(P

debug_device_id_get

BHLE 4% idcode

debug_periph_mode_set

XF LA ) debug ik B

5.6.1

¥ debug_device_id_get

NEIA T % debug_device_id_get

# 132. ¥# debug_device_id_get

A i3}
ERAE debug_device_id_get
PR3 uint32_t debug_device_id_get(void);
Difedtiik BHUE % idcode
LN | 7
MINSH 2 7
it 24 7
IR [FIME IR [F] 32-bit idcode
SR kAT &
R FH eR 2 ¥
N

/* get idcode */
uint32_t idcode = 0;

idcode = debug_device_id_get();

5.6.2 % debug_periph_mode_set

N T K% debug_periph_mode_set

% 133. B ¥ debug_periph_mode_set

mH i3
PRI H4 debug_periph_mode_set
PR void debug_periph_mode_set(uint32_t periph_debug_mode, confirm_state
new_state);
2024.03.01 % 136 | WA 2.0.7
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HiA iR
Thae ik 78 Sh B 01T debug FExU ik B
MANZEA periph_debug_mode: & & #MxEAR
MASH 2 new_state: WEIIRE, JFE (TRUED, XM (FALSE)
i 25 7
R [EME 7
ST 7
e F R 7

periph_debug_mode
i 8 XF R Al AT DEBUG &

DEBUG_SLEEP: SLEEP #i: '~ DEBUG &
DEBUG_DEEPSLEEP: DEEPSLEEP #i:\  DEBUG % &
DEBUG_STANDBY: STANDBY #: ~ DEBUG X &
DEBUG_WDT_PAUSE: F 12140 DEBUG &
DEBUG_WWDT_PAUSE: W HE 2510 DEBUG i E
DEBUG_TMR1_PAUSE: TMR1 251141 DEBUG X E
DEBUG_TMR2_PAUSE: TMR2 251141 DEBUG X &
DEBUG_TMR3_PAUSE: TMR3 & 731144 1f) DEBUG %
DEBUG_TMR4_PAUSE: TMR4 2731144 1¥) DEBUG % &
DEBUG_TMR5_PAUSE: TMR5 & 731144 1f) DEBUG % &
DEBUG_TMR9_PAUSE: TMRO /& 731144 1¥) DEBUG % &
DEBUG_TMR10_PAUSE: TMR10 & #5114 /¥) DEBUG % &
DEBUG_TMR11_PAUSE: TMR11 2 %5114 /¥ DEBUG % &
DEBUG_I2C1_SMBUS_TIMEOUT: 12C1 SMBUS TIMEOUT /& 75 i1%k/#) DEBUG % &
DEBUG_I2C2_SMBUS_TIMEOUT: I2C2 SMBUS TIMEOUT /& 75 i1%k/#) DEBUG % &
DEBUG_CAN1_PAUSE: CAN1 £ A7 22 4k 22 T{E 1) DEBUG W E
il

/* enable tmr1 debug mode */
debug_periph_mode_set(DEBUG_TMR1_PAUSE, TRUE);

5.7 DMA #ZE#I2% (DMA)

DMA Zif7#s4i# dma_type, & T34 “at32f415_dma.h il T :
[
* @brief type define dma register
*/
typedef struct
{

} dma_type;

DMA i#iE % /72545 ¥ dma_channel_type, & X T 14 “at32f415_dma.h i -
/**

* @brief type define dma channel register all

*/
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typedef struct
{

} dma_channel_type;

TR4H T DMA F 178 MR

# 134.DMA FAEENRE

FIH R
dma_sts DMA RA A3
dma_clr DMA RASTE R 7 4738
dma_c1ctrl DMA #iE 1 Fc B &7 a8
dma_c1dtent DMA Jl18 1 FR s w5 A9
dma_c1paddr DMA J@#iE 1 A kb 27 47 35
dma_c1maddr DMA JBIE 1 £t 2 Huhik 2 47 5%
dma_c2ctrl DMA &1 2 it & #F 7 o%
dma_c2dtent DMA I8 2 Hifs (& f e o 9%
dma_c2paddr DMA @i 2 4 kb 27 47 35
dma_c2maddr DMA JBiE 2 f7fifi #i Huhik 27 47 5%
dma_c3ctrl DMA il 3 Pic B & 17 a8
dma_c3dtent DMA Jli18 3 Fil i w798
dma_c3paddr DMA @i 3 #2777 3%
dma_c3maddr DMA il 3 {7 it 25 77 4%
dma_c4ctrl DMA @i 4 L& 27 /748
dma_c4dtent DMA @i 4 $UR L E T 7o
dma_c4paddr DMA @i 4 4 bk 27 47 35
dma_c4maddr DMA BiE 4 f7-4f 85 Huhk 25 478
dma_c5ctrl DMA jiiH 5 it B 2 7 7%
dma_c5dtent DMA J818 5 ¥ & ar 9%
dma_c5paddr DMA @i 5 4 ikl 257 47 2%
dma_c5maddr DMA JBiE 5 f7-4if as Hu bk 25 47 8%
dma_c6ctrl DMA J#iH 6 Pt B 217 4%
dma_c6dtent DMA J818 6 Hif &5 o A4 4%
dma_c6paddr DMA @i 6 #Mx ik 25 7735
dma_c6maddr DMA J#iH 6 {7 il 25 77 4%
dma_c7ctrl DMA i 7 Ft & % 7 4%
dma_c7dtent DMA J8I8 7 Hifs &5 o A4 48
dma_c7paddr DMA @i 7 4k 25 47 35
dma_c7maddr DMA @i 7 f7-4if 25 Mk 25 47 85
dma_src_sel0 JBIE SRR 72 0
dma_src_sell JHIE SRR A AT 2R 1

TRAH T DMA FE RS R

2024.03.01
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5.71

2024.03.01

# 135.DMA Ex# el

ke

[P

dma_default_para_init

# dma_init_struct HF S AR

dma_init

HIgaAE R E 1) DMA JiE

dma_reset

S A48 E 1) DMA 88

dma_data_number_set

VL AR W IE B A e A

dma_data_number_get SRHE W1 1 B L 2 A A A e
dma_interrupt_enable {4 BeFi e 3T () AH B
dma_channel_enable (e =pER Gib e

dma_flexible_config SRR AT PR

dma_flag_get IR AGETE A bR AT
dma_flag_clear 5 BRI A bR EAL

¥ dma_default_para_init

N EHFR T K% dma_default_para_init

Z 136.58# dma_default_para_init

A iR
PRI 44 dma_default_para_init
PR void dma_default_para_init(dma_init_type* dma_init_struct);
DhREHG R # dma_init_struct H IS EHTLAIL
HNZH dma_init_struct: {517 dma_init_type J78 45 H 44
i 24 7
R [EME 7
SR kAT 7
R FH eR 2 7

gE Rk dma_init_struct i 5t BRE 41 N R Fs:

% 137.dma_init_struct ZRIAE

BB 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

ZNl

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

dma_default_para_init(&dma_init_struct);
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5.7.2 E¥ dma_init
TRAAE T PREL dma_init

* 138.F % dma_init

BiH #R
A EA dma_init
PR A void dma_init(dma_channel_type* dmax_channely, dma_init_type*
dma_init_struct)
Thegfik HIHA T 5E (1) DMA JiiE
WMASHA dmax_channely: DMAx_CHANNELy #5 5 DMA &5, x=1 8% 2, y=1...7
WMASH 2 dma_init_struct: f&[7 dma_init_type 274 £t {4
ot 28 x
pA I[N 7
Sk ok AF x
Bl H B 4 7

dma_init_type structure
dma_init_type 7f at32f415_dma.h

typedef struct

{
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
W E DMA J83E &b bk
memory_base_addr
W E DMA 83 £ fiff 25 bk
direction
B DMA SlIE &4 7 ) 281

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: 77 [ J94h 5 17 it 22
DMA_DIR_MEMORY _TO PERIPHERAL: 75 [l 977 ik 285 41

DMA_DIR_MEMORY_TO_MEMORY:

buffer_size
B DMA B &
peripheral_inc_enable

W E DMA JHIE At 75 H 3 Y

FALSE: 4hicibihih AN i

T3 TR A B

2024.03.01
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TRUE:  #hischbdilis i
memory_inc_enable

W DMA J#3E i 2 ik 2 15 B 2hid 1
FALSE: f#fifi #i bk AN i 1

TRUE:  f7fifi & ki
peripheral_data_width

W E DMA J8E &M 3 v FE

DMA_PERIPHERAL_DATA WIDTH_BYTE: AN Vi FE T
DMA_PERIPHERAL_DATA_WIDTH_HALFWORD: AN BRI 5 jj#:%
DMA_PERIPHERAL_DATA_WIDTH_WORD: AR e P T

memory_data_width

BEE DMA I8 17t a2 v

DMA_MEMORY_DATA_ WIDTH_BYTE: TR T8 B2 7
DMA_MEMORY_DATA WIDTH_HALFWORD:  7#f# #8504 v BF jj:l:%
DMA_MEMORY_DATA_WIDTH_WORD: TR AR T8 B2 N7

loop_mode_enable

wE DMA J83iE 2 5 G AR
FALSE: DMA ilfii# Jys it
TRUE: DMA i MR

priority

% E DMA JEIER S )

DMA_PRIORITY_LOW: DMA GBS FoN K
DMA_PRIORITY_MEDIUM: DMA j&@iE R e h
DMA_PRIORITY_HIGH: DMA @B S N &

DMA_PRIORITY_VERY_HIGH: DMA BB sE2 NaEH

2N

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);

5.7.3 ¥ dma_reset
TRIA T K% dma_reset
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* 139.8% dma_reset

BiH #R
A€ dma_reset
PR 2 A void dma_reset(dma_channel_type* dmax_channely);
Thegfik S 45 5E (¥ DMA JiiE
MASHA dmax_channely: DMAx_CHANNELy f&& DMA @85, x=1 8¢ 2, y=1...7
th =% 7
Il ) P
Se kR AF 7
iR H B2 7
Nl
* reset dma2 channel1 */
dma_reset(DMA2_CHANNEL1);

5.7.4 MK¥ dma_data_number_set

N EHFR T K% dma_data_number_set

 140.58# dma_data_number_set

T H Eii:pa
A€ dma_data_number_set
R E R Y void dma_data_number_set(dma_channel_type* dmax_channely, uint16_t
data_number);
Difedtiik T iR R T T PR HH A e A A A E
MASHA dmax_channely: DMAx_CHANNELy & DMA @iE*5, x=1 8¢ 2, y=1...7
MINSHL 2 data_number: #H¥EfLiE, Kk 65535
25 W
IR [FIME ¥
So oAt I
W e I
~Hl
/* set dma2 channel1 data count is 0x100*/
dma_data_number_set(DMA2_CHANNEL1, 0x100);

5.7.5 MH# dma_data_number_get

NERFEA T k% dma_data_number_get

2024.03.01

# 141.% % dma_data_number_get

T H ik
R dma_data_number_get
R ER T uint16_t dma_data_number_get(dma_channel_type* dmax_channely);
Dhretd SRIUFR E I TE B A% T A7 A
MANSHA dmax_channely: DMAx_CHANNELy #§ 7 DMA @i 5, x=1 8¢ 2, y=1...7
2% I
IR BRI 72 A H a2
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BH EiE:p4y
PSS ¥
ek i ek % x
Bl

uint16_t data_counter;

/* get dma2 channel1 data count*/

data_counter = dma_data_number_set(DMA2_CHANNEL1);

5.7.6 % dma_interrupt_enable

N AR T K% dma_interrupt_enable

5.7.7

# 142.5# dma_interrupt_enable

A iR
PRI A4 dma_ interrupt_enable
R E R Y void dma_interrupt_enable(dma_channel_type* dmax_channely, uint32_t
dma_int, confirm_state new_state);
DhRedtiik fHTRE4E T I TE IR AH B
LN 2 dmax_channely: DMAx_CHANNELy f&& DMA @B 5, x=1 8¢ 2, y=1...7
WASH 2 dma_int: TR
MIANSHL 3 new_state: ffiREEK <A T
i 24 7
R [EME ¥
SR okt 7
B H R 2 7
dma_int
1 F DMA J8 3 H s
DMA _FDT_INT: &% 52 O
DMA_HDT _INT: &4 52 o
DMA DTERR_INT: FEH R R P T
new_state

4% DMA T8 T8 W72 s g 2 K A

FALSE: U9
TRUE: {#gEr

2N

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

B3 dma_channel_enable

NERIA T K% dma_interrupt_enable

% 143.%# dma_channel_enable

BH

[P

=

€

dma_channel_enable

2024.03.01
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5.7.8

HiA iR
PR void dma_channel_enable(dma_channel_type* dmax_channely, confirm_state
new_state);
Difeftig fiTfE e T B IE
MASHA dmax_channely: DMAx_CHANNELy f&& DMA @I85, x=1 8¢ 2, y=1...7
MASH 2 new_state: {FRED<IIEIE
i 24 ¥
12 [EME ¥
etk kAT ¥
B R FH o 4 7
new_state

1% FF DMA J83E 2 e Id 52 2% 1]
FALSE: <Hi#iE

TRUE:
Pl

fif e iEiE

/* enable dma channel */
dma_channel_enable(DMA2_CHANNEL1, TRUE);

2024.03.01

¥ dma_ flexible_config
NEIA T K% dma_flexible_enable
£ 144.%% dma_flexible_config

TiH ity

R dma_ flexible_config

Eap gt void dma_flexible_config(dma_type* dma_x, uint8_t flex_channelx,

dma_flexible_request_type flexible_request);

Thagsiik P B b 175 SR s

WA dma_x: 15 DMAX, x=1 5% 2

WASH 2 flex_channelx: FLEX_CHANNELx f&EiliE 5, x=1...7

WMAZH3 flexible_request

 SRPEBLHE RORIE ID 5

25 7

R [EME 7

Je ok AF W

Wik F pa 2 7
flexible_request
S LS SR RIS 1D 5 N R TR

& 145 3B KRR ID S

ERFKIEID | ERRE FRKIFIDS | ERRE

5

0x01 DMA_FLEXIBLE_ADC1 Ox0A DMA_FLEXIBLE_SPI1_TX
0x09 DMA_FLEXIBLE_SPI1_RX 0x0C DMA_FLEXIBLE_SPI2_TX
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ERRIEID | ERKHE ERRIFIDS | HRKE
=X
0x0B DMA_FLEXIBLE_SPI2_RX Ox1A DMA_FLEXIBLE_UART1_TX
0x19 DMA_FLEXIBLE_UART1_RX 0x1C DMA_FLEXIBLE_UART2_TX
0x1B DMA_FLEXIBLE_UART2_RX Ox1E DMA_FLEXIBLE_UART3_TX
0x1D DMA_FLEXIBLE_UART3_RX 0x20 DMA_FLEXIBLE_UART4_TX
Ox1F DMA_FLEXIBLE_UART4_RX 0x22 DMA_FLEXIBLE_UARTS5_TX
ox21 DMA_FLEXIBLE_UART5_RX Ox2A DMA_FLEXIBLE_I2C1_TX
0x29 DMA_FLEXIBLE_I2C1_RX 0x2C DMA_FLEXIBLE_I2C2_TX
0x2B DMA_FLEXIBLE_I2C2_RX 0x36 DMA_FLEXIBLE_TMR1_HALL
0x31 DMA_FLEXIBLE_SDIO1 0x38 DMA_FLEXIBLE_TMR1_CH1
0x35 DMA_FLEXIBLE_TMR1_TRIG Ox3A DMA_FLEXIBLE_TMR1_CH3
0x37 DMA_FLEXIBLE_TMR1_OVERFLOW | 0x3D DMA_FLEXIBLE_TMR2_TRIG
0x39 DMA_FLEXIBLE_TMR1_CH2 0x40 DMA_FLEXIBLE_TMR2_CH1
0x3B DMA_FLEXIBLE_TMR1_CH4 0x42 DMA_FLEXIBLE_TMR2_CH3
Ox3F DMA_FLEXIBLE_TMR2_OVERFLOW | 0x45 DMA_FLEXIBLE_TMR3_TRIG
ox41 DMA_FLEXIBLE_TMR2_CH2 0x48 DMA_FLEXIBLE_TMR3_CH1
0x43 DMA_FLEXIBLE_TMR2_CH4 OX4A DMA_FLEXIBLE_TMR3_CH3
0x47 DMA_FLEXIBLE_TMR3_OVERFLOW | 0x4D DMA_FLEXIBLE_TMR4_TRIG
0x49 DMA_FLEXIBLE_TMR3_CH2 0x50 DMA_FLEXIBLE_TMR4 CH1
0x4B DMA_FLEXIBLE_TMR3_CH4 0x52 DMA_FLEXIBLE_TMR4 _CH3
Ox4F DMA_FLEXIBLE_TMR4_OVERFLOW | 0x55 DMA_FLEXIBLE_TMR5_TRIG
0x51 DMA_FLEXIBLE_TMR4_CH2 0x58 DMA_FLEXIBLE_TMR5_CH1
0x53 DMA_FLEXIBLE_TMR4_CH4 Ox5A DMA_FLEXIBLE_TMR5_CH3
0x57 DMA_FLEXIBLE_TMR5_OVERFLOW | 0x59 DMA_FLEXIBLE_TMR5_CH2
0x5B DMA_FLEXIBLE_TMR5_CH4

Nl
/* tmr2 flexible function enable */
dma_flexible_config(DMA2, FLEX_CHANNEL1, DMA_FLEXIBLE_TMR2_OVERFLOW);

5.7.9 MK#¥ dma_flag_get
FERFIAR T A% dma_flag_get

X 146.8 % dma_flag_get

2024.03.01

THE Ei:13%)
PR dma_flag_get
BRI A5 Y flag_status dma_flag_get(uint32_t dmax_flag);
Difedtiik SRR T8 AH bR E A7
HMINSHE dmax_flag: 75 BE3REIbR ELL
Wz 7
IR [BE flag_status: ArEfr2 S E A
Stk AT 7
Bl FH ek 7

% 145 |
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2024.03.01

dmax_flag

dmax_flag M T 75 EARBORES KRS, HAaTu S 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:
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:

DMA1 J#iE 1 &Rt
DMA1 J83iE 1 & 5¢ Bobr
DMA1 J#IE 1 4540 58 b &
DMA1 J83iE 1 i imbr
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 J8iE 3 f&i 5 ibr &
DMA1 383 3 AL 58 libr &
DMA1 j#iE 3 fEfisk iitbr &
DMA1 J#iE 4 &Rt

DMA1 i#iE 4 &858 libr b
DMA1 383 4 F 558 iibr &
DMA1 il 4 izt
DMA1 j#iE 5 & RtrE

DMA1 J#i# 5 f& 45 sibr &
DMA1 383i# 5 AL 52 libr &
DMA1 J#i# 5 fE sk i br &
DMA1 j8iE 6 4 RtrE

DMA1 #iE 6 &4 78 libr &
DMA1 J#IE 6 4% 4 56 Bibs &
DMA1 i 6 {5t A&
DMA1 J8iE 7 &Rt

DMA1 #iE 7 45058 libr &
DMA1 J#IE 7 4540 56 b &
DMA1 il 7 f& 5k A &
DMA2 j#iE 1 &Rt
DMA2 j#iE 1 45058 libr
DMA2 J#iE 1 4540 56 b &
DMA2 JE1H 1 A& iR &
DMA2 j#iE 2 4 Rtr&
DMAZ2 j#iE 2 458 libr ik
DMA2 J#iE 2 454 56 b &
DMA2 JiiiH 2 L7 &
DMA2 j#iE 3 4 JRtr&

DMAZ2 j#iE 3 458 libs ik
DMA2 J#iE 3 A% 4 56 b &
DMA2 j#iE 3 it izted
DMA2 i#iiE 4 4= JRbrd

DMA2 JE1H 4 40 58 s &
DMA2 J#iE 4 454 56 b &
DMAZ2 j#iE 4 ffiizstnd

# 146 T
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DMA2_GL5_FLAG:
DMA2_FDT5_FLAG:
DMA2_HDT5_FLAG:

DMA2_DTERR5_FLAG:

DMA2_GL6_FLAG:
DMA2_FDT6_FLAG:
DMA2_HDT6_FLAG:

DMA2_DTERR6_FLAG:

DMA2_GL7_FLAG:
DMA2_FDT7_FLAG:
DMA2_HDT7_FLAG:

DMA2_DTERR7_FLAG:

flag_status

RESET: #HRMNibrEN AR Bl
SET: A RIbR G E AL

N

DMA2 j#iE 5 4= fabriE
DMAZ2 iii# 5 & 5¢ sibr i
DMAZ2 J#iE 5 454 58 b &
DMA2 iii# 5 f&imis i br
DMA2 ji#i 6 4 RtrE
DMAZ2 i#i# 6 &4 5¢ iibr i
DMA2 #iE 6 154 58 b &
DMA2 iii# 6 f&imis imbr
DMA2 j#i 7 &Rt
DMA2 iii# 7 f&i 5¢ sibr i
DMA2 J#iE 7 4540 58 b &
DMAZ2 il 7 fEfttistn

{

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)

5.7.10 BKi% dma_flag_clear

NERIIA T % dma_flag_clear

F 147.% 3% dma_flag_clear

A Ei:13%)
A& dma_flag_clear
BRI A5 Y void dma_flag_clear(uint32_t dmax_flag);
Difedtiik T BRIE TE AH AR AL
HWINSEA dmax_flag: 5 ZiERRIIbRENL
Wz 7
i A8 7
Jeth kAt 7
B pR A .
dmax_flag

dmax_flag M F %375 EIRBCIRES KRS, KAl 5.

DMA1_GL1_FLAG:
DMA1_FDT1_FLAG:
DMA1_HDT1_FLAG:

DMA1_DTERR1_FLAG:

DMA1_GL2_FLAG:

DMA1 i#iE 1 4 mbr&
DMA1 I8 1 &40 58 Bibr &
DMA1 3HIE 1 4% 58 b &
DMA1 I3 1 A& iRbr &
DMA1 il 2 4 fmbr&

2024.03.01 # 14T/ fRAs 2.0.7
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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:

DMA2_GL6_FLAG:
DMA2_FDT6_FLAG:
DMA2_HDT6_FLAG:

DMA1 iliiE 2 &% 56 i &
DMA1 J#IE 2 4540 58 b &
DMA1 J8i# 2 il imbr
DMA1 j#iE 3 &Rt

DMA1 J8i# 3 f&i 5¢ iibr i
DMA1 J#iE 3 4540 58 b &
DMA1 i8i# 3 i imbr
DMA1 J#iE 4 & RtrE

DMA1 J83i#E 4 & 5¢ sibr i
DMA1 J#IE 4 4540 58 b &
DMA1 J8i# 4 i iwbr
DMA1 j#iE 5 &Rt

DMA1 J8i# 5 f& 45 ibr &
DMA1 383i# 5 4L 52 libr &
DMA1 J#i# 5 fE sk iibr &
DMA1 j#iE 6 & JRtrE

DMA1 J8i# 6 145 ibr &
DMA1 J83i# 6 4L 58 libr &
DMA1 J#i# 6 {4kl iibr &
DMA1 J8iE 7 &Rt

DMA1 i#iE 7 &4 58 libs b
DMA1 383 7 K558 iibr &
DMA1 il 7 f& 5k i An &
DMA2 j#iE 1 &Rt
DMA2 j#iE 1 45058 libr &
DMA2 J83E 1 A& 5 ibs &
DMA2 JEIE 1 fE5nEs s &
DMA2 j#iE 2 &Rt

DMA2 JEIE 2 f&4505¢ b &
DMA2 JHIE 2 A& 5058 b &
DMA2 JEIE 2 fE5nEE imbs &
DMA2 j#iE 3 &Rt
DMAZ2 j#iE 3 458 libr i
DMA2 J#iE 3 A% 4 56 b &
DMA2 j#iE 3 it izted
DMAZ2 i 4 4= JRkbri&

DMAZ2 j#iE 4 456 libs i
DMA2 J#iE 4 4540 56 b &
DMA2 JEi1H 4 L5 iR &
DMA2 j#iE 5 4 Rtr&

DMAZ2 @i 5 i 76 libs i
DMAZ2 J#iE 5 A% 4 56 b &
DMAZ2 j#iE 5 it iztn
DMAZ2 il 6 4= Jabrd

DMA2 JEi1H 6 144 58 s &
DMA2 J81E 6 4% i 50 iihs &

# 148
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5.8

DMA2_DTERR6_FLAG: DMA2 J&iH 6 izt &
DMA2_GL7_FLAG: DMAZ2 i 7 4= fabriE
DMA2_FDT7_FLAG: DMA2 il 7 #4058 ibr
DMA2_HDT7_FLAG: DMA2 J#iE 7 4540 58 b &
DMA2_DTERR7_FLAG: DMA2 il 7 i imtn
i

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);

SERf IS (ERTC)

ERTC Zif7#5 4514 ertc_type, & T 3Xf“at32f415_ertc.h "l T :
[
* @brief type define ertc register all
*/
typedef struct
{

} ertc_type;

TRAH T ERTC FA7a i i
& 148. ERTC F 780 MR

T ¥R

time ERTC K} [0] 27 17 4%

date ERTC HIHZ 23

ctrl ERTC il & /798

sts ERTC WA LFIIRAS Zr A7 2%

div ERTC Tl S 2s ar 4745

wat ERTC M g i) 28 27 17 2%

ccal ERTC A HEF 17 a8

ala ERTC [l #h A Zr 1728

alb ERTC [iilF B & {74

wp ERTC Sy & f7 4%

sbs ERTC Wb & 17 %%

tadi ERTC B[R] 25 4745

tstm ERTC I [E]#RI 8] 25 77 2%

tsdt ERTC I [ H 2 47 4%
2024.03.01 - - % 149 - Wk 2.0.7
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2024.03.01

T i3
tssbs ERTC i[RI AP a7 47 2%
scal ERTC M % R e f7 4%
tamp ERTC N RHLE 274745
alasbs ERTC f%h A TRb 7517 5%
albsbs ERTC [#4 B WWRD %5 f74%
bprx ERTC Ha it s 304 F5 77 2%

NREGH T ERTC RS

% 149. ERTC EREEYE

i i3
ertc_num_to_bcd 745 BCD 1
ertc_bcd_to_num BCD fia % # A%
ertc_write_protect_enable S iak it
ertc_write_protect_disable BRI
ertc_wait_update S BT AT A FEE TE K
ertc_wait_flag R TR
ertc_init_mode_enter BV
ertc_init_mode_exit 1B G
ertc_reset KA ERTC i % 728
ertc_divider_set G s WA
ertc_hour_mode_set IR E
ertc_date_set wEHIH
ertc_time_set W A
ertc_calendar_get RECH 7
ertc_sub_second_get RIS | D
ertc_alarm_mask_set T B T B
ertc_alarm_week_date_select i Ak Ok CEBIA D
ertc_alarm_set WE B
ertc_alarm_sub_second_set T E W
ertc_alarm_enable i fE R
ertc_alarm_get ENIEE TN
ertc_alarm_sub_second_get AT e RS
ertc_wakeup_clock_set T PRGN S B 2 ] R
ertc_wakeup_counter_set A= A e
ertc_wakeup_counter_get BN AT e
ertc_wakeup_enable e P 7 ) 2 A A
ertc_smooth_calibration_config B R
ertc_coarse_calibration_set T BRI B A%
ertc_coarse_calibration_enable HHLE B AR AL e
ertc_cal_output_select R R 4%
ertc_cal_output_enable RS H A e
ertc_time_adjust VAL ]

T % 150 1 - WAk 2.0.7
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ertc_daylight_set

BEE A

ertc_daylight_bpr_get

ARBUR A I At A 25 A7 45 (BPR) {H

ertc_refer_clock_detect_enable

S5 I BRI e

ertc_direct_read_enable B AU A e
ertc_output_set T EF
ertc_timestamp_valid_edge_set T I B S A Ry
ertc_timestamp_enable R () kA R
ertc_timestamp_get EINIGHNEIES
ertc_timestamp_sub_second_get SR B

ertc_tamper_pull_up_enable

AR 5] B v B {3

ertc_tamper_precharge_set

BEE NG 51 BT 7E H A 1]

ertc_tamper _filter_set

B ENRIESIT 7]

ertc_tamper_detect_freq_set

BLEN R KA

ertc_tamper_valid_edge_set

BEE NI R iy

ertc_tamper_timestamp_enable

RAENGHESERS, A (A 8 Re e

ertc_tamper_enable NR G5
ertc_interrupt_enable Hh T e
ertc_interrupt_get SR W RS
ertc_flag_get PREURERTS
ertc_flag_clear THBRR &

ertc_bpr_data_write

BEHE S N\ bt AR ST A (BPR)

ertc_bpr_data_read

M R A fr s (BPR) BSEHUER

5.8.1 ¥ ertc_num_to_bcd
NERIA T L ertc_num_to_bed
* 150. B¥ ertc_num_to_bcd
W H iR
R ertc_num_to_bcd
R B T uint8_t ertc_num_to_bcd(uint8_t num);
Difetid ¥ 74y BCD 15
WMASHA num: R AT
MBS "
R BMEH Xt v BCD 15
RS Yo y
o 18 R "
~Fl
| ertc_num_to_bcd(12);
5.8.2 K ¥ ertc_bcd to num
R T K% ertc_bed_to_num
2024.03.01 - - #1151 | - - fRZ 2.0.7
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* 151. E# ertc_bcd_to_num

B H iR
A€ ertc_bcd_to_num
PR T uint8_t ertc_bcd_to_num(uint8_t bed);
gtk BCD fith i e )y 7
NS bed: ££4i) BCD i
it 25 7
IR [EME BCD fiZ%f B [ 4
S okt 7
B R FH o 4 7
~pl

| ertc_bod_to_num(0x12);

5.8.3 ¥ ertc_write_protect_enable

N AR T K% ertc_write_protect_enable

# 152. B# ertc_write_protect_enable

mHE R
A E ertc_write_protect_enable
PR void ertc_write_protect_enable(void);
ThRestiid S i i
WMAZHA 7
i 24 7
IR [FIME ¥
SR kAT ¥
R FH eR 2 ¥
A~

‘ ertc_write_protect_enable();

5.8.4 K ¥ ertc_write_protect_disable

R T BB %L ertc_write_protect_disable

# 153. B¥ ertc_write_protect_disable

W H i 3o
R ertc_write_protect_disable
PR B T void ertc_write_protect_disable(void);
ThRedtik BRIOCH
HNSH 7
i 24 7
12 [EE o
Stk kAT o
B H R 4 7
Bl

‘ ertc_write_protect_disable();

2024.03.01
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5.8.5 ¥ ertc_wait_update
NERAIA T PR ertc_wait_update

x 154. E# ertc_wait_update

B H iR
PR EA ertc_wait_update
PR T error_status ertc_wait_update(void);
Difeftig R a Ay AT Ok
LN | 7
it 25 7
YL EN SUCCESS: #7445 B HT 58 ik
ERROR: #r&515 I

SR okt 7
B FH o 4 7

~pl

‘ ertc_wait_update();

5.8.6 ¥ ertc_wait_flag

NERFR T R EL ertc_wait_flag

& 155. E# ertc_wait_flag

| R

ERAE ertc_wait_flag

R error_status ertc_wait_flag(uint32_t flag, flag_status status);
Digefliid LR E

MASHA

flag: EERIRE
SR T

flag & 2% SR VFIUE T H

LN 2|

status: EER IR EIRE,
B, HIrEREEL

AhrEIRE Y status HISFIT, Ee —EHZEAX

ZSHAT DU A bz —: SET. RESET

i 25 7

IR [EME SUCCESS: #frdRas kAL
ERROR: #5& 551548

Je kAt 7

B FH R 2 7

flag

R E

ERTC_ALAWF_FLAG:
ERTC_ALBWF_FLAG:
ERTC_WATWF_FLAG:
ERTC_TADJF_FLAG:
ERTC_CALUPDF_FLAG:

~Fl

R R S N RE AR
B B A AF A SOV S bRk

WP E I 4 2 A7 SC VR H ek
I T 8 B s i

TS HE AR BE B e b i

2024.03.01
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| ertc_wait_flag(ERTC_ALAWF_FLAG, RESET);

5.8.7 ¥ ertc_init_mode_enter
N R T BREL ertc_init_mode_enter

5.8.8

5.8.9

2024.03.01

% 156. ¥ ertc_init_mode_enter

B | E1:57)
PR EA ertc_init_mode_enter
PR Y error_status ertc_init_mode_enter(void);
ThRedtiik HEARTIEAIE
LN | 7
it 24 7
IR [EME SUCCESS: it AN#Ias
ERROR: 4R BE NI
SR ok 7
B R FH R 2 7
il

‘ ertc_init_mode_enter();

¥ ertc_init_mode_exit
NERFER T KL ertc_init_mode_exit

£ 157. B# ertc_init_mode_exit

| R
ERAE ertc_init_mode_exit
PR 3 void ertc_init_mode_exit(void);
ThRedthiR B IR AR
HNSH 7
i 24 7
IR [FIME 7
SR kAT 7
R FH e 4 7
N

‘ ertc_init_mode_exit();

K ertc_reset
NERAA TR ertc_reset

% 158. H# ertc_reset

W H #HR
PR €2 ertc_reset
BRI R R Y error_status ertc_reset(void);
TyRe ik K47 ERTC fifT %17 4%
MANZH I
N - % 154 7 - Wik 2.0.7
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W H Ei::3%)
24 x
12 [EME SUCCESS: MIhE N
ERROR: £k
S AF 7
W F R 7
il

‘ ertc_reset();

5.8.10 BEKi¥ ertc_divider_set
TNERIIA T R ertc_divider_set

* 159. E# ertc_divider_set

bl
;| K

TiH iR
R ertc_divider_set
RIEL error_status ertc_divider_set(uint16_t div_a, uint16_t div_b);

=
an
3oy
Bt
[

ISR, /3 HME(div_a + 1) * (div_b + 1) = ERTC_CLK #iZ
il anfii F 32768Hz &dR, /- AE BEE K diva = 127, div_b =255

LN 2|

div_a: 2#igs A, JilH 0~0x7F

MMNSH 2 div_b: 4r45ige B, JEFl 0~Ox7FFF
il 24 P
IR [l SUCCESS: # &)
ERROR: # & Kk
S AF 7
U FH R 7
il

‘ ertc_divider_set(127, 255);

5.8.11

H ¥ ertc_hour_mode_set

AR T K% ertc_hour_mode_set

* 160. K% ertc_hour_mode_set

i H R

ZERAEA ertc_hour_mode_set

R T error_status ertc_hour_mode_set(ertc_hour_mode_set_type mode);
Thegfig NI B

MASHA

mode: /N E
ZRETT: mode & L %S AL IETEE

25 7

IR [EME SUCCESS: # &l
ERROR: & KK

So okt 7

U FH R 2 7

mode

2024.03.01
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ERTC_HOUR_MODE_24: 24 /Nipi% 3t
ERTC_HOUR_MODE_12: 12 /Nif#s =

N

l ertc_hour_mode_set(ERTC_HOUR_MODE_24);

5.8.12 E# ertc_date_set
FRFIAR T PAEL ertc_date_set

* 161. E# ertc_date_set

B | E1:57)
ZiRA €A ertc_date_set
R E R Y error_status ertc_date_set(uint8_t year, uint8_t month, uint8_t date, uint8_t week);
ek wWEHM: £ A, H. £
BINSH year: 4F, Jil 0~99
MANSH 2 month: H, JEH 1~12
MANZH3 date: H, Jifl 1~31
LN 2 week: EH, Jufl 1~7
i 24 7
iR el SUCCESS: # & mh
ERROR: & KK

Se kAT 7
R FH eR 2 7

A~

‘ ertc_date_set(22, 5, 26, 4);

5.8.13 BK# ertc_time_set
NRIIA T %L ertc_time_set

2024.03.01

% 162. E¥ ertc_time_set

TiH ity

R ertc_time_set

PR B T error_status ertc_time_set(uint8_t hour, uint8_t min, uint8_t sec,
ertc_am_pm_type ampm);

Thredd WHEMNE: B 4. By BRI A2 /8T ABRO

MANSHA hour: I, JilH 0~23

MANZH 2 min: 7}, JuH 0~59

WMANZH3 sec: b, JuHl 0~59

WASH 4 ampm: 12 /NI E2F R REE (12 /N AR, 24 /Nt R TG 600
ST ampm & 2125 80 v IUE B

25 7

AN SUCCESS: # &b
ERROR: #{# KK

So oAt 5

Wi F R 2 x

% 156 | R 2.0.7
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ampm

12 /R B RAA3E (12 /N R 24 /NI R BT 9%0)
ERTC_24H: 24 /Nif#%s (24 /el N S50

ERTC_AM: 12 /hipigst, H -

ERTC_PM: 12 /hifigst, R4

B

| ertc_time_set(12, 1, 20, ERTC_24H);

5.8.14 ¥ ertc_calendar_get
AR T K%L ertc_calendar_get

% 163. H# ertc_calendar_get

mHE Eiiipo
EiRA €A ertc_calendar_get
PR E R Y void ertc_calendar_get(ertc_time_type* time);
ThRestiid FEHT, B&E. A By 28, & 4. B, L4 F
WS time: 15[ ertc_time_type % [ 45 ¥y 4
it 24 o
IR [F{H o
SR okt o
B R FH R 2 7
ertc_time_type* time
ertc_time_type 7 at32f415_ertc.h
typedef struct
{
uint8_t year;
uint8_t month;
uint8_t day;
uint8_t hour;
uint8_t min;
uint8_t Sec;
uint8_t week;
ertc_am_pm_type ampm;
} ertc_time_type;
year
M, i 0~99
month
H, el 1~12
day
H, JulH 1~31
week
B, i 1~7
hour
i, Yi 0~23
min
E4m - - % 157 |/ - . WA 2.0.7
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éj\’ ?ﬁ o~59

sec

#, ViR 0~59

ampm

12 /R AR (12 /NI SR, 24 AN R BTG %0, ZA R AT RERIE I
ERTC_AM: 12 /hipigst, H -
ERTC_PM: 12 /hifigsR, R4

B

l ertc_calendar_get(&time);

5.8.15 E ¥ ertc_sub_second_get
NRHIA T R ertc_sub_second_get

* 164. EK ¥ ertc_sub_second_get

mHE R
R ertc_sub_second_get
PR uint32_t ertc_sub_second_get(void);
ThRestiid SRECHATIARS (54028 B AT H{ED
LN | 7
it 24 7
IR [EME R A
SR okt 7
B R FH R 2 T
A~

‘ ertc_sub_second_get();

5.8.16 E¥[ ertc_alarm_mask_set
T EHIR T BB ertc_alarm_mask_set

#* 165. E# ertc_alarm_mask_set

m

E(i1p

g

ertc_alarm_mask_set

e c =
Dl
e

void ertc_alarm_mask_set(ertc_alarm_type alarm_x, uint32_t mask);

\m}
&
and
[aay

ik

BCE I Bl BR

alarm_x: [i#pik$e
SR FEN: alarm_x &7 2 1% 550V BUE G F

MANSHA

mask: T8 # ik E
SR EY: mask & TE 2 %S5 R UE G

it 28

¥

IR [BI{E

SR KA

e F pa 2

of ot | o

alarm_x

] B

2024.03.01
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ERTC_ALA: [iifh A
ERTC_ALB: [il4t B

mask

i) o 18

ERTC_ALARM_MASK_NONE: ANBEW, BT FBCARUCEC, WA AT B AR e
ERTC_ALARM_MASK_SEC: FEMFD B, ANUCECRDEY, e FIAb e o
ERTC_ALARM_MASK_MIN: BRI B, AUCECA>Bh,  [WEP AT B ook
ERTC_ALARM_MASK_HOUR: N P N NN R RN e S
ERTC_ALARM_MASK_DATE_WEEK: 5t H#, AUCHHA, [Eh A H T
ERTC_ALARM_MASK_ALL: BT, FRAUCHS, 1 FPr= Ak — R i

il

\ ertc_alarm_mask_set(ERTC_ALA, ERTC_ALARM_MASK_NONE);

5.8.17 BKi¥ ertc_alarm_week_date_select
NERIA T K H ertc_alarm_week_date_select

* 166. F¥ ertc_alarm_week_date_select

mHE Eiiipo
A€ ertc_alarm_week_date_select
R Y void ertc_alarm_week_date_select(ertc_alarm_type alarm_x,
ertc_week_date_select_type wk);
Digefliid i) b T s ik 426 2 S/ A0
N alarm_x: [H#hik$
ZR BT alarm_x & 5 2 12 2B VB T E
HMNSH 2 whk: [ B R B A a4
SR BT wk B E 2 1% 2800V IUE TG
i 24 7
IR [E{H 7
SR kAT &
R FH R 2 ¥
alarm_x
] o 6

ERTC_ALA: [iifh A

ERTC_ALB: [ii% B

wk

i e 2 300/ ) A e %

ERTC_SLECT DATE: i##¢H =
ERTC_SLECT WEEK: &8 Hi=t
N

‘ ertc_alarm_week_date_select(ERTC_ALA, ERTC_SLECT_DATE);

5.8.18 ¥ ertc_alarm_set
TERIIA T PR ertc_alarm_set

2024.03.01 # 159 | fRAs 2.0.7
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5.8.19

2024.03.01

& 167. B ertc_alarm_set

BiH iR

A€ ertc_alarm_set

PR T void ertc_alarm_set(ertc_alarm_type alarm_x, uint8_t week_date, uint8_t hour,
uint8_t min, uint8_t sec, ertc_am_pm_type ampm);

Thegfig ppacAikay

LN 2| alarm_x: [#hik#F
S E: alarm_x B E 2 2SR RMETEH

WASH 2 week_date: Ha 2, R4E ertc_alarm_week_date_select() ki 3k &
Hi: JaH 1~31
B G 1~7

MANSH3 hour: i, Jif 0~23

WASH 4 min: 43, Ju[H 0~59

MANZH5 sec: b, Yl 0~59

MANZH6 ampm: 12 /NI A R E (12 /8 AR, 24 TR ER 0D
Z &Y ampm E 212 8 v EUE O

a2 8 x

AR I

So kAt I

W e 2 x

alarm_x

i B 26 4%

ERTC_ALA: [il%f A
ERTC_ALB: [fil%t B
ampm

12 N HIE EA R AAEE (12 /N RERG 24 /NEHI R LR 520)
ERTC_24H: 24 /it (24 /Nt it 250

ERTC_AM: 12 pifis=, . E

ERTC_PM: 12 pifs=, F4

Bl

‘ ertc_alarm_set(ERTC_ALA, 15, 8, 0, 0, ERTC_24H);

¥ ertc_alarm_sub_second_set

R AR T K% ertc_alarm_sub_second_set

% 168. ¥ ertc_alarm_sub_second_set

T H ik

R ertc_alarm_sub_second_set

PR E void ertc_alarm_sub_second_set(ertc_alarm_type alarm_x, uint32_t value,
ertc_alarm_sbs_mask_type mask);

Dhretd W I B

WMNSH alarm_x: [i#pik#
Z & alarm_x 7 b 5E 2 % 2 MO VEIUE TG

BINZH 2 value: JEFME, [ 0~Ox7FFF

MANSH 3 mask: [if£f 5 i E

% 160 | R 2.0.7
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5.8.20

2024.03.01

BH

=
il
4t

: mask [ 3 2 ZZH R VFIUETEH]

it 25

iR el

Sk kAT

ool ol ot | W) B

Wi F pa 4

alarm_x

[ ife 1%

ERTC_ALA: [il%t A

ERTC_ALB: [il%t B

mask

AP 7 il 1 B
ERTC_ALARM_SBS MASK ALL:
ERTC_ALARM_SBS_MASK 14 1:
ERTC_ALARM_SBS_MASK 14 2:
ERTC_ALARM_SBS_MASK 14 3:
ERTC_ALARM_SBS_MASK 14 4.
ERTC_ALARM_SBS_MASK 14 5:
ERTC_ALARM_SBS_MASK 14 6:
ERTC_ALARM_SBS _MASK 14 7:
ERTC_ALARM_SBS_MASK 14 8:
ERTC_ALARM_SBS MASK 14 9:

ERTC_ALARM_SBS_MASK_14_10:
ERTC_ALARM_SBS_MASK_14_11:
ERTC_ALARM_SBS_MASK_14_12:
ERTC_ALARM_SBS_MASK_14_13:

ERTC_ALARM_SBS_MASK_14:

ERTC_ALARM_SBS_MASK_NONE:

ANVCHECIEFY, [ 5 AP TG 5
HILH SBS £7[0]
HULH SBS £7[1:0]
HILH SBS £7[2:0]
HILH SBS £7[3:0]
HULH SBS £i7[4:0]
HILH SBS £7[5:0]
HILH SBS £7[6:0]
HULH SBS 47[7:0]
HULHR SBS £7[8:0]
H LA SBS £7[9:0]
HILAE SBS £7[10:0]
HLE SBS £7[11:0]
HITHE SBS £7[12:0]
HITHE SBS £7[13:0]
UCHE SBS 117[14:0]

Bl

‘ ertc_alarm_sub_second_set(ERTC_ALA, 200, ERTC_ALARM_SBS_MASK_NONE);

¥ ertc_alarm_enable

MR T K ertc_alarm_enable

# 169. B ¥ ertc_alarm_enable

T H ik
R ertc_alarm_enable
PR % A error_status ertc_alarm_enable(ertc_alarm_type alarm_x, confirm_state

new_state);

Bk (B

] i o

MANSHA

alarm_x: [igfiEFE
ZET: alarm_x BFE 2 Z SR IUE E

WMANSH 2 new_state: [H&HE LIRS
LS LLUERH P2 —: TRUE. FALSE
WS ¥

#1611 R 2.0.7
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5.8.21

2024.03.01

W H Ei::3%)

ST SUCCESS: # &)
ERROR: # & %Ik

S Ak 7

W F R 7

alarm_x

i) iz

ERTC_ALA: [#%h A
ERTC_ALB: [#%l B
Bl

‘ ertc_alarm_enable(ERTC_ALA, TRUE);

PR ¥ ertc_alarm_get
TNRIIA T %L ertc_alarm_get

ZF 170. B# ertc_alarm_get

TiH iR

A€ ertc_alarm_get

PR T void ertc_alarm_get(ertc_alarm_type alarm_x, ertc_alarm_value_type* alarm);
Dhred SR

WMASHA alarm_x: [f#hiEH

ZREY: alarm_x B E L %S B FIUE T

MINSHL 2 alarm: 18/ ertc_alarm_value_type 2874 45 ¥ 1A
25 W

R [EME I

Sk ok AF x

B H R 2 7
alarm_x

I o 26

ERTC_ALA: %t A

ERTC_ALB: [fl%# B
ertc_alarm_value_type* alarm
ertc_alarm_value_type 7f at32f415_ertc.h

typedef struct

{
uint8_t day;
uint8_t hour;
uint8_t min;
uint8_t Sec;
ertc_am_pm_type ampm;
uint32_t mask;
uint8_t week_date_sel;
uint8_t week;

} ertc_alarm_value_type;

day

# 162 |
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5.8.22

2024.03.01

Hi, o 1~31
hour

I, YuHl 0~23
min

7, JuH 0~59
sec

¥, JEH 0~59
ampm

12 /R AR (12 /NI SR, 24 AN R BT %0, ZA R AT RERIME I
ERTC_AM: 12 /hipigst, H -
ERTC_PM: 12 /hifigR, R4

mask

I b B AL, 2 R AT R I

ERTC_ALARM_MASK_NONE:
ERTC_ALARM_MASK_SEC:
ERTC_ALARM_MASK_MIN:
ERTC_ALARM_MASK_HOUR:
ERTC_ALARM_MASK_DATE_WEEK:
ERTC_ALARM_MASK_ALL:

week_date_sel

AR, PR BEERILES, BRI S BOH <
BEMRDBh, ANULECHD B, Bl AR Bl I %
BBl ANULEC b, B AN et o 5%
BEM/NEE, ASUGHEC /NS, ] Bl AN e 2R
B 2391, ANULEC H 3, e A H e 5%
BEMLIA , #AULES, 1 AD A—k f

B R A IS R, iR T RERI(E R
ERTC_SLECT DATE: H =t
ERTC_SLECT WEEK: & #i#iz

week
£, JuR 1~7
il

| ertc_alarm_get(ERTC_ALA, &alarm);

B % ertc_alarm_sub_second_get

NERHIA T L ertc_alarm_sub_second_get

F 171. B ertc_alarm_sub_second_get

W H iR

R ertc_alarm_sub_second_get

PR 3 A uint32_t ertc_alarm_sub_second_get(ertc_alarm_type alarm_x);
Difeftiik FRAT B e AP E

MASHA

alarm_x: [ifhik#
SR FE: alarm_x B 2 1% S5 v UE T R

25 7

R [EME fif e AP
So oAt 7

W e 2 7
alarm_x

i e 26 5

ERTC_ALA: [l A

% 163 | R 2.0.7
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ERTC_ALB: [il4f B
~Fi

l ertc_alarm_sub_second_get(ERTC_ALA);

5.8.23 HR¥ ertc_wakeup_clock_set

NERAIR T K%L ertc_wakeup_clock_set

R 172. EK# ertc_wakeup_clock_set

B | E1:57)

A€ ertc_wakeup_clock_set

PR void ertc_wakeup_clock_set(ertc_wakeup_clock_type clock);
ThRestiid J6 4R NP T I 2 A U

LN | clock: M 5 i 35 B A

ZR & clock & ¥ 2 %S R vFIE TG

it 24 7

IR [FH 7

SR okt 7

R FH R 2 7
clock

G P ST 2 IS e

ERTC_WAT_CLK_ERTCCLK_DIV16: ERTC_CLK/ 16
ERTC_WAT_CLK_ERTCCLK_DIV8: ERTC_CLK/8

ERTC_WAT_CLK_ERTCCLK_DIV4: ERTC_CLK/4

ERTC_WAT_CLK_ERTCCLK_DIV2: ERTC_CLK/2

ERTC_WAT CLK_CK_B_16BITS: CK_B (1Hz HJfil4h), WMttt = ERTC_WAT
ERTC_WAT CLK_CK_B_17BITS: CK_B (1Hz HJiii4h), Meliil%{l = ERTC_WAT + 65535
Bl

‘ ertc_wakeup_clock_set(ERTC_WAT_CLK_CK_B_16BITS);

5.8.24 XK¥[ ertc_wakeup_counter_set

AR T K% ertc_wakeup_counter_set

R 173. K ¥ ertc_wakeup_counter_set

W H iR
ZERAE ertc_wakeup_counter_set
R Y void ertc_wakeup_counter_set(uint32_t counter);
ThRedtik W E ML HE
MANSHA counter: PREEITHEHE, il 0~OxFFFF
i 24 7
IR [EME 7
SR kAT 7
B R FH ok 4 7
N

‘ ertc_wakeup_counter_set(0x7FFF);

2024.03.01 % 164 fRAs 2.0.7
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5.8.25 ¥ ertc_wakeup_counter_get
IR T MR EL ertc_wakeup_counter_get

& 174. EK# ertc_wakeup_counter_get

B H iR
k€2 ertc_wakeup_counter_get
PR T uint16_t ertc_wakeup_counter_get(void);
Difeftig BN A
LN | 7
it 25 7
IR [F{H M TR
SR okt o
B R o
~pl

‘ ertc_wakeup_counter_get();

5.8.26 K% ertc_wakeup_enable

THEAER T K # ertc_wakeup_enable

#® 175. B ertc_wakeup_enable

| R

PRI 4 ertc_wakeup_enable

R Y error_status ertc_wakeup_enable(confirm_state new_state);

Difedtiik e il 5 N %A A

WS new_state: MR E I35 BRIRTS
LSRR E b2 —: TRUE. FALSE

it 24 7

iR [ElME SUCCESS: # &)
ERROR: & KK

SR kAT ¥

R FH e 4 7

N

‘ ertc_wakeup_enable(TRUE);

5.8.27 ¥ ertc_smooth_calibration_config
NRAIA T BAEL ertc_smooth_calibration_config

# 176. R ¥ ertc_smooth_calibration_config

BH G
PR 42 ertc_smooth_calibration_config
BRI R R Y error_status ertc_smooth_calibration_config(ertc_smooth_cal_period_type period,

ertc_smooth_cal_clk_add_type clk_add, uint32_t clk_dec);
TyRe ik BB IR R

2024.03.01 % 1651 fRAs 2.0.7
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5.8.28

2024.03.01

W H Ei::3%)
WMASHA period: v A A
S F: period 7 B £ 1% 54 Ao VFEUE VS
MANSH 2 clk_add: #4jn ERTC CLK
ZpET: clk_add & 2 %S Hn VEBUE TG
MANSH3 clk_dec: %/ ERTC CLK /M4, JuFE 0~511
IR [EE SUCCESS: # & &l
ERROR: 1% & K
S AF 7
Wi F R 7
period
TREHE JE

ERTC_SMOOTH_CAL_PERIOD_32: 32 Fhi#t A
ERTC_SMOOTH_CAL_PERIOD_16: 16 Fsi:#E A
ERTC_SMOOTH_CAL_PERIOD_8: 8 Fh# ik i

clk_add

¥ ERTC CLK

ERTC_SMOOTH_CAL_CLK_ADD 0: J#{E
ERTC_SMOOTH_CAL_CLK_ADD_512: #1512 4 ERTC_CLK
il

\ ertc_smooth_calibration_config{ERTC_SMOOTH_CAL_PERIOD_32, ERTC_SMOOTH_CAL_CLK_ADD_0, 511);

¥ ertc_coarse_calibration_set
NERHIA T R ertc_coarse_calibration_set

& 177. ¥ ertc_coarse_calibration_set

TiH ity
R ertc_coarse_calibration_set
R B T error_status ertc_coarse_calibration_set(ertc_cal_direction_type dir, uint32_t
value);
Dhredd PacniliS e dia
HINSH1 dir: &1
ST dir &R E 2 S HVFIRETE
MANZH 2 value: HHE(H, Vi 0~31
25 7
AN SUCCESS: # &b
ERROR: # & &K
So oAt 7
W F R 2 7
dir
RAETT 7]

ERTC_CAL_DIR_POSITIVE: FA:
ERTC_CAL_DIR_NEGATIVE: fifsik
~Fl

% 166 |
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l ertc_coarse_calibration_set(ERTC_CAL_DIR_POSITIVE, 10); ‘

5.8.29 KK¥ ertc_coarse_calibration_enable
TR T PREL ertc_coarse_calibration_enable

% 178. H# ertc_coarse_calibration_enable

B | E1:57)
PR EA ertc_coarse_calibration_enable
PR error_status ertc_coarse_calibration_enable(confirm_state new_state);
Dife i FELWE B R e A AR
WMASHA new_state: FBEE R HE(ERERA
SR LRI E K2 —: TRUE. FALSE
it 24 o
iR [A{E SUCCESS: # & I
ERROR: # & kI
SR okt o
B R F R 2 7
Bl

‘ ertc_coarse_calibration_enable(TRUE);

5.8.30 E¥ ertc_cal_output_select
T RAER T K # ertc_cal_output_select

& 179. E# ertc_cal_output_select

| R
ERAE ertc_cal_output_select
R Y void ertc_cal_output_select(ertc_cal_output_select_type output);
ThRedthiR R R I %
MINZE output: S HIE
Z R T output & [# T 2 %S AR VFIUE G H
i 24 7
IR [EME 7
SR kAT 7
R FH e 4 7
output
AR i IR
ERTC _CAL OUTPUT 512HZ: i 512Hz
ERTC _CAL OUTPUT _1HZ: W 1Hz
N

| ertc_cal_output_select(ERTC_CAL_OUTPUT_1HZ),

5.8.31 EK# ertc_cal_output_enable

AR T K% ertc_cal_output_enable

2024.03.01 # 16T fRAs 2.0.7
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* 180. K%} ertc_cal_output_enable

BiH iR
A€ ertc_cal_output_enable
PR T void ertc_cal_output_enable(confirm_state new_state);
Thegfik A H A RE
LN 2| new_state: EHEHHFREIRES
ZHOT LR A Hh 2 —: TRUE. FALSE
Hth 2% 7
A EIf ) P
Se kg AF 7
iR H B 2 7
Nl

‘ ertc_cal_output_enable(TRUE);

5.8.32

B ¥ ertc_time_adjust

TRAFER T K H ertc_time_adjust

% 181. E# ertc_time_adjust

mHE R
A€ ertc_time_adjust
R E R Y error_status ertc_time_adjust(ertc_time_adjust_type add1s, uint32_t decsbs);
Digefliid WHERT )
LN | add1s: P E
S &Y add1s AR EZ ZSHARTFRETEHE
MANZSH 2 decsbs: J# /b HITAME VEH 0~0x7FFF
it 24 7
iR [ElME SUCCESS: # &)
ERROR: # & KK
SR kAT ¥
R FH R 2 &
add1s
PR B
ERTC TIME_ADD NONE: Jo#:fE

ERTC_TIME_ADD_1S:
i

N1 #»

\ ertc_time_adjust(ERTC_TIME_ADD_1S, 254);

5.8.33

¥ ertc_daylight_set

NERIIA T R ertc_daylight_set

# 182. ¥ ertc_daylight_set

T H Eiiipa
PR €2 ertc_daylight_set
AR Y void ertc_daylight_set(ertc_dst_operation_type operation, ertc_dst_save_type

2024.03.01
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5.8.34

5.8.35

2024.03.01

W H i35
save);
ThReftR W B A
NS K 1 operation: 4 i B £ {F
Z[AFE 1. operation £ [#] 5 £ %S4 VT BUE L H
MANSH 2 save: H AW RAFHERIE
Z P ET: save b 22 S H U VFIUE TE
i 24 7
I [E A 7
SRSkt 7
R FH o 4 7
operation
B W BB

ERTC_DST_ADD_1H:
ERTC_DST_DEC_1H:
save

AR REERAE
ERTC_DST_SAVE_0:
ERTC_DST_SAVE_1:
il

Hhn A /N
o AN

W HE CTRL Zf£41) BPR A fE N 0
WHE CTRL Zf£431) BPR A {H N 1

\ ertc_daylight_set(ERTC_DST_ADD_1H, ERTC_DST_SAVE_1);

¥ ertc_daylight_bpr_get
NERIA T R ertc_daylight_bpr_get

# 183. E¥L ertc_daylight_bpr_get

TiH ity
R4 ertc_daylight_bpr_get
R ER T uint8_t ertc_daylight_bpr_get(void);
Thegsmiik RIE A i B it R Z A7 s (CTRL F 47481 BPR A7) KA
MWANZHA x
25 7
R [EME H 4B Bt IR EIE A7 798 (CTRL 2723818 BPR £i2) f1E
So oAt 7
W F R 7
Nl

‘ ertc_daylight_bpr_get();

¥ ertc_refer_clock_detect_enable

T EHIR T k% ertc_refer_clock_detect_enable

% 184. ¥ ertc_refer_clock_detect_enable

BH

[P

A

ertc_refer_clock_detect_enable

% 169 |
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W H i)
PR E R Y error_status ertc_refer_clock_detect_enable(confirm_state new_state);
Tifeftig Z2E I ker DA A
NS new_state: Z% 4l AEIRZS
S HOTLLER A b2 —: TRUE. FALSE
i 24 ¥
3% B SUCCESS: # & mMIh
ERROR: & KK
etk AT ¥
B H R 4 ¥
~pl

‘ ertc_refer_clock_detect_enable(TRUE);

5.8.36 BKi¥\ ertc_direct_read_enable

NERIA T R ertc_direct_read_enable

* 185. K ¥ ertc_direct_read_enable

TiH iR

R ertc_direct_read_enable

PR T void ertc_direct_read_enable(confirm_state new_state);
Dhread B IO A fl RE

MASHA

new_state: EIEIEIUBFREIRE
ZSHAT LR H 2 —: TRUE. FALSE

28 ¥

R EHME x

IS S ¥

e FH eR 2 x
N

‘ ertc_direct_read_enable(TRUE);

5.8.37 Ei¥ ertc_output_set
R AR T BREL ertc_output_set

% 186. H# ertc_output_set

i H R

ZERAEA ertc_output_set

R T void ertc_output_set(ertc_output_source_type source, ertc_output_polarity_type
polarity, ertc_output_type type);

Thegfig WE S, PC13 51 B F

MASHA

source: fiH LR
S EYi: source B 7 F £ 1%SH A EUE U

WMANSH 2 polarity: %t E:
SR FAT: polarity 2 [ ¥ 2 %S 0V BUE T
WASH 3 type: fijHiZRA

2024.03.01
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i H i35
ZEET: type A b TE 2 1% SH o vFIUE VI

R [EME I

So oAt I

Wi F e 2 I
source
i 4 P

ERTC_OUTPUT_DISABLE: b R pA
ERTC_OUTPUT_ALARM_A: R A SR
ERTC_OUTPUT_ALARM_B: R B F4F
ERTC_OUTPUT_WAKEUP: Yy o <A
polarity
i AN

ERTC_OUTPUT POLARITY HIGH:  M&AHET 25, i r
ERTC_OUTPUT POLARITY _LOW:  M&AHHMT 25, HiHkEF

type

i 1 2R

ERTC_OUTPUT_TYPE_OPEN_DRAIN: AR/ k!
ERTC_OUTPUT_TYPE_PUSH_PULL: A S tH
il

ertc_output_set(ERTC_OUTPUT_ALARM_A, ERTC_OUTPUT_POLARITY_HIGH,
ERTC_OUTPUT_TYPE_PUSH_PULL):

5.8.38 BK% ertc_timestamp_valid_edge_set
NEAIA T B ertc_timestamp_valid_edge_set

# 187. R¥ ertc_timestamp_valid_edge_set

TiH ity
R ertc_timestamp_valid_edge_set
R AR T void ertc_timestamp_valid_edge_set(ertc_timestamp_valid_edge_type edge);
ThRedd Pasniiks viosllEepyeubit;
HNSH edge: N[BT INA ROdHy
S EST: edge B E L ZSHAVFIUE TR
it 25 7
R [EME 7
So oAt 7
W F R 2 7
edge
IS T RS 0 A A
ERTC_TIMESTAMP_EDGE_RISING: Il
ERTC_TIMESTAMP_EDGE_FALLING: T B kR
2Nl

‘ ertc_timestamp_valid_edge_set(ERTC_TIMESTAMP_EDGE_RISING);

2024.03.01 A1 R fRAs 2.0.7
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5.8.39 E ¥ ertc_timestamp_enable

NERAIR T R EL ertc_timestamp_enable

5.8.40

2024.03.01

% 188. H# ertc_timestamp_enable

B H iR

A EA ertc_timestamp_enable

PR T void ertc_timestamp_enable(confirm_state new_state);
Thegdid I [h) kA

MWASHA

new_state: I [HJEkflifEIRZS
ZSHT LUER H 2 —: TRUE. FALSE

it 24

x

R EHME

ek ZF AT

W F R 2

off | off | ot

N

‘ ertc_timestamp_enable(TRUE);

BR % ertc_timestamp_get

NRFER T R ertc_timestamp_get

#* 189. E ¥ ertc_timestamp_get

| R

PRI 4 ertc_timestamp_get

PR3 void ertc_timestamp_get(ertc_time_type* time);
Difedtiik FRE A 1] 8%

BWINSHE time: 15[ ertc_time_type 2% [ 45 kg4

it 24 7

IR [FIME 7

SR kAT 7

R FH R 2 ¥

ertc_time_type* time

ertc_time_type 7t at32f415_ertc.h

typedef struct

{
uint8_t
uint8_t
uint8_t
uint8_t
uint8_t
uint8_t
uint8_t
ertc_am_pm_type

} ertc_time_type;

year

M, i 0~99

year;
month;
day;
hour;
min;
Sec;
week;
ampm;

FEAT2 |
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5.8.41

5.8.42

2024.03.01

month

H, el 1~12
day

H, yulE 1~31
week
2], JalE 1~7
hour

i, YaHl 0~23
min

7, JuH 0~59
sec

0, JalH 0~59
ampm

12 /NP 2R R 2F (12 /I R RL, 24 ANEHRI TR B0, %M R AT RERIME I~
ERTC_AM: 12 /hipigst, -
ERTC_PM: 12 /pitiga, R4

N

‘ ertc_timestamp_get(&time);

¥ ertc_timestamp_sub_second_get

TR T Y ertc_timestamp_sub_second_get

# 190. R¥ ertc_timestamp_sub_second_get

| R
R4 ertc_timestamp_sub_second_get
PR 3 uint32_t ertc_timestamp_sub_second_get(void);

DiReHiA

SR 5] A

HWASH x

Wit 5% x

R Fef [ R
SER AT x
UL x

Bl

‘ ertc_timestamp_sub_second_get();

¥ ertc_tamper_pull_up_enable

AR T K% ertc_tamper_pull_up_enable

£ 191. E# ertc_tamper_pull_up_enable

i H R

ZERAEA ertc_tamper_pull_up_enable

R Y void ertc_tamper_pull_up_enable(confirm_state new_state);
TyRe ik AR 5] by B A A

WASHA

new_state: AfZ 5| Ehz HiBHAE REARAS
ZSHAT LR H 2 —: TRUE. FALSE

FE T3 W

R4 2.0.7



U= AT32FA15[E fE FEBSP&Pack B H 18

i H EiEp)
it 24

1 [l
Sk kAT
e F pa 2
Bl

off | off | ofl | o

‘ ertc_tamper_pull_up_enable(TRUE);

5.8.43 BK¥ ertc_tamper_precharge_set
NERAIAR T MR EL ertc_tamper_precharge_set

% 192. ¥ ertc_tamper_precharge_set

T H iR
MR ertc_tamper_precharge_set
BRI AR Y void ertc_tamper_precharge_set(ertc_tamper_precharge_type precharge);
Dhread WE N ST R, 15 4% ertc_tamper_pull_up_enable {58 T A2 I
PR BE G, A I BCE TS R )
MIANZE precharge: A& 5| JHITi7e F ke [a]
Z i FT5: precharge 71 8 £ 1224 fo v HUE Vi
2% I
IR (7] I
Sk ok AF x
W F R 2 7
precharge

NAZ 5| TR LIS ]

ERTC_TAMPER_PR_1_ERTCCLK: iz i8] 1 4~ ERTC_CLK.
ERTC_TAMPER_PR_2 ERTCCLK: iz i8] 2 4~ ERTC_CLK.
ERTC_TAMPER_PR_4 ERTCCLK: iz i8] 4 4~ ERTC_CLK.
ERTC_TAMPER_PR_8 ERTCCLK: ji7e Hilif[a]ly 8 4~ ERTC_CLK.
il

‘ ertc_tamper_precharge_set(ERTC_TAMPER_PR_2_ERTCCLK);

5.8.44 ¥ ertc_tamper_filter_set
NERIA T R ertc_tamper_filter_set

% 193. E¥ ertc_tamper_filter_set

W H iR
R ertc_tamper _filter_set
PR 3 A void ertc_tamper _filter_set(ertc_tamper_filter_type filter);
Digefliid WE N AR IR [A]
HINSH1 filtter: AR I ]
ZR BT filter & 2 %S AVFIUEE
i 24 7
& [EME x

2024.03.01 174 R fRAs 2.0.7
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W H i)
S okt ¥
B H R 4 ¥
filter

NAZIE I [A]

ERTC_TAMPER_FILTER_DISABLE: JLiEi
ERTC_TAMPER_FILTER 2: #%: 2 VCRFAR, HE NMEHMARE
ERTC_TAMPER_FILTER 4: #%: 4 JCRHAR, HE NEHARE
ERTC_TAMPER_FILTER 8: #%: 8 VCRHAR, HE NMEHMRE
Bl

‘ ertc_tamper_filter_set(ERTC_TAMPER_FILTER_2);

5.8.45 PK¥ ertc_tamper_detect_freq_set
AR T K% ertc_tamper_detect_freq_set

* 194. B ertc_tamper_detect_freq_set

mHE R
DA EA ertc_tamper_detect_freq_set
PR void ertc_tamper_detect_freq_set(ertc_tamper_detect_freq_type freq);
DhRedtik WE N RS
MWNZHA freq: AfRAIISH
ZREN: freq & 2 %SV BUE T
it 24 7
R [EME &
SR kAT ¥
R FH R 2 &
freq
N AR A i A =

ERTC_TAMPER_FREQ_DIV_32768: ERTC_CLK /32768
ERTC_TAMPER_FREQ_DIV_16384: ERTC_CLK /16384
ERTC_TAMPER_FREQ_DIV_8192:  ERTC_CLK /8192
ERTC_TAMPER_FREQ_DIV_4096: ERTC_CLK /4096
ERTC_TAMPER_FREQ_DIV_2048: ERTC_CLK /2048
ERTC_TAMPER_FREQ_DIV_1024:  ERTC_CLK /1024

ERTC_TAMPER_FREQ_DIV_512: ERTC_CLK /512
ERTC_TAMPER_FREQ_DIV_256: ERTC_CLK /256
A~

‘ ertc_tamper_detect_freq_set(ERTC_TAMPER_FREQ_DIV_512);

5.8.46 PK¥ ertc_tamper_valid_edge_set

R T R H ertc_tamper_valid_edge_set

2024.03.01 #1751 fRAs 2.0.7
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% 195. % ertc_tamper_valid_edge_set

B H i)
A€ ertc_tamper_valid_edge_set
PR T void ertc_tamper_valid_edge_set(ertc_tamper_select_type tamper_x,
ertc_tamper_valid_edge_type trigger);
Thegfig BB NI IA AL
LPNE = tamper_x: AZiEFf
S E: tamper_x B 8 21258 o v HUE E
WIANSH 2 trigger: NRAGNA b
S ES . trigger A b T 2 %S4 o vFIUE VE
th =% 7
pA I[N 7
Sk ok AF x
Bl H B 4 7
tamper_x
MR FE
ERTC_TAMPER _1: Af{Z#&ill 1
trigger
YN 2 RIES R e URE
ERTC_TAMPER_EDGE_RISING: by s
ERTC_TAMPER _EDGE_FALLING: NG
ERTC_TAMPER _EDGE_LOW: kP
ERTC_TAMPER_EDGE_HIGH: e BT
Nl

‘ ertc_tamper_valid_edge_set(ERTC_TAMPER_1, ERTC_TAMPER_EDGE_RISING);

5.8.47 E¥ ertc_tamper_timestamp_enable

IR T B ertc_tamper_timestamp_enable

% 196. ¥ ertc_tamper_timestamp_enable

| R

ZERAEA ertc_tamper_timestamp_enable

R Y void ertc_tamper_timestamp_enable(confirm_state new_state);
Digeftiik RANZEAEN, 7N (8] 8k Th e £ Bk

MASHA

new_state: KAENEIHR, FEAREEIIREFREIRS
ZSHA LU e P2 —: TRUE. FALSE

it 28 x
iR [EME x
SR KA x
ek e £ x
Bl

‘ ertc_tamper_timestamp_enable(TRUE);

® 176 |
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5.8.48 Ki¥( ertc_tamper_enable
R T BREL ertc_tamper_enable

5.8.49

2024.03.01

* 197. E# ertc_tamper_enable

B H iR

A EA ertc_tamper_enable

PR T void ertc_tamper_enable(ertc_tamper_select_type tamper_x, confirm_state
new_state);

Thegfik ARG DN E

MWASHA

tamper_x: AfZiE#*
SR FEN: tamper_x £ [/ £ Z S AV EUE 16

MASH 2

new_state: AfZATIIfEERIRA
ESHOT LRI 2 —: TRUE. FALSE

it 25

T

R EHME

k2K

W F R 2

off | off | ot

tamper_x

NRIEF

ERTC_TAMPER_1: Al 1

Bl

‘ ertc_tamper_enable(ERTC_TAMPER_1, TRUE);

¥ ertc_interrupt_enable

AR T K ertc_interrupt_enable

* 198. E ¥ ertc_interrupt_enable

| R

ERAE ertc_interrupt_enable

R Y void ertc_interrupt_enable(uint32_t source, confirm_state new_state);
Digefliid Hh A g

source: R RS Wi
SR EY: source B 7T £ 1% 54 o BUE L

MANSHA

new_state: HHIflREIRES
ESHET LR oz —: TRUE. FALSE

it 5% F
B F
SRR F
W 5 F
source

R e 1)+ Wi

ERTC_TP_INT: A f&Halr b
ERTC_ALA_INT: [f% A il
ERTC_ALB_INT: [f%# B il

®ATTR R4 2.0.7
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ERTC_WAT_INT:
ERTC_TS_INT:
il

R 351
i LR

l ertc_interrupt_enable(ERTC_TP_INT, TRUE);

5.8.50 BEK¥ ertc_interrupt_get
NERFIAR T PAEL ertc_interrupt_get

5.8.51

2024.03.01

% 199. E# ertc_interrupt_get

B | E1:57)

ZiRA €A ertc_interrupt_get

R E R Y flag_status ertc_interrupt_get(uint32_t source);
ThRestiid IRECF W AR A

MAZHA

source: RFFRICIRAS 1 B
S EYi: source % H £ 1% 53 oA BUE L H

it 24 7
YL ED flag_status: FREIRZ
ZEAFFZ—: SET. RESET
SR okt 7
B R FH R 2 7
source
Hh T
ERTC_TP_INT: NAZASE W F By
ERTC_ALA_INT: [i%h A Hiiky
ERTC_ALB_INT: [i%h B H1lft
ERTC_WAT_INT: i s iy 45 H
ERTC_TS_INT: I 7 38k
A~

‘ ertc_interrupt_get(ERTC_TP_INT);

K% ertc_flag_get
TRME T RE ertc_flag_get

+ 200. K% ertc_flag_get

W H iR
ZERAEA ertc_flag_get
PR 2 A flag_status ertc_flag_get(uint32_t flag);
ThRe ik SREUR EATRAS
HNSH flag: T ZIRBURASHIbR S ik
ZSEVEIRGA I flag
i 24 T
IR [E{E flag_status: ArENLL IR
ZIREE N2 —: SET. RESET
So okt 7

# 178 |
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5.8.52

2024.03.01

i H i35
iR H B 2 7
flag

B f ZRCIRS Obe i, HLESHE ST

ERTC_ALAWF_FLAG:
ERTC_ALBWF_FLAG:
ERTC_WATWF_FLAG:
ERTC_TADJF_FLAG:
ERTC_INITF_FLAG:
ERTC_UPDF_FLAG:
ERTC_IMF_FLAG:
ERTC_ALAF_FLAG:
ERTC_ALBF_FLAG:
ERTC_WATF_FLAG:
ERTC_TSF_FLAG:
ERTC_TSOF_FLAG:
ERTC_TP1F_FLAG:
ERTC_CALUPDF_FLAG:

il

e A RFEIRE
Wt B RVFEHRE
MR P 5 I 48 2 A7 s ST VR S b ks
I T e B A

H LG AR &
EYESE R
HEAAIIEACHR 5 6
i B A bR

i 8P B AR

G 2 5 T 7 5

I TR) kA

IF T B S o
MNRAGI 1 bk

S HE AL BE 3B 2 b i

| ertc_flag_get(ERTC_TP1F_FLAG);

K ¥ ertc_interrupt_flag_get

NEHMIA T KL ertc_interrupt_flag_get

# 201. R¥ ertc_interrupt_flag_get

TiH ity

R ertc_interrupt_flag_get

R B T flag_status ertc_interrupt_flag_get(uint32_t flag);
Dhred SRR EALRAS, FFH s S o A e iz

MASHA

flag: 772 RMURAS bR ik
SRR I flag

i =4 o
IR [EE flag_status: FrEALFPRES
ZiREE Ay b2 —: SET. RESET
Stk kAT o
B H R 4 o
flag

M TR FFF RIS be &, Hal ik 28 5l

ERTC_ALAF_FLAG:
ERTC_ALBF_FLAG:
ERTC_WATF_FLAG:
ERTC_TSF_FLAG:
ERTC_TP1F_FLAG:
il

B A bR
i B bR &
G i T N b 25
I [ B &
NIRRT 1 Fr i

‘ ertc_interrupt_flag_get(ERTC_TP1F_FLAG);

#1791/
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5.8.53 ¥ ertc_flag_clear
NERAE T KL ertc_flag_clear

x 202. K# ertc_flag_clear

B H Ei::3a)

PR EA ertc_flag_clear

PR 2 A void ertc_flag_clear(uint32_t flag);
Difeftig TEBRR EAL

LN | flag: FREBRIIRELRE

ZSEEIRGA N flag

it 24 7

IR [EME 7

SR okt 7

B FH o 4 7
flag

T I3 ESFRRES AR S, KT 82 5T

ERTC_ALAWF_FLAG:
ERTC_ALBWF_FLAG:
ERTC_WATWF_FLAG:
ERTC_TADJF_FLAG:
ERTC_INITF_FLAG:
ERTC_UPDF_FLAG:
ERTC_IMF_FLAG:
ERTC_ALAF_FLAG:
ERTC_ALBF_FLAG:
ERTC_WATF_FLAG:
ERTC_TSF_FLAG:
ERTC_TSOF_FLAG:
ERTC_TP1F_FLAG:
ERTC_TP2F_FLAG:
ERTC_CALUPDF_FLAG:
A~

ek A VS bRE
Weh B fLVF S bR
N 8 5 N 28 27 A7 2 VT S5 &
R 7] i B A

H IidTaa s &

H i 5 #hs &
AR bR &
A A bR
4 B brd

I R 2 T s
R[] bR &

B ) R ViR H b R
NBRATI 1 7
NEAGI 2 #77

15 WA B 3 56 b i

‘ ertc_flag_clear(ERTC_TP1F_FLAG);

5.8.54 X¥( ertc_bpr_data_write
T EHIR T Bk %L ertc_bpr_data_write

2024.03.01

R 203. K% ertc_bpr_data_write

W H iR

ZERAEA ertc_bpr_data_write

R Y void ertc_bpr_data_write(ertc_dt_type dt, uint32_t data);
Difeflid HEIE S A b 8R4 (BPR)

MAZHA

dt: HdlEHFas
SPES: dt B E 2 ZSHRVEIE T

% 180 |
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W H Ei::3%)
NSH data: 32 f ¥
LR 7

IR [E{E 7

S Ak 7

W F R 7

dt

B 25 A7 A

5.8.55

ERTC DT1: ¥Rz 1ids 1
ERTC _DT2: #dizifrss 2

ERTC_DT19: ¥a#ifias 19
ERTC_DT20: i 17#% 20
Bl

‘ ertc_bpr_data_write(ERTC_DT1, 0x12345678);

B3 ertc_bpr_data_read

NERIA T R ertc_bpr_data_read

% 204. K¥ ertc_bpr_data_read

T H iR

R ertc_bpr_data_read

R B T uint32_t ertc_bpr_data_read(ertc_dt_type dt);
Dhred MG S 2 A 2% (BPR) Sz

LN 2|

dt: FE T

S EAT: dt B E 2 2SR VEIE T

5.9

2024.03.01

it 25 x

R EHME HL L fA P R A R AR
IS S x

e FH eR 2 x

dt

Bl w7 4%

ERTC_DT1: 717 1
ERTC_DT2: A7 475% 2

ERTC_DT19: %% 174% 19
ERTC_DT20: ##E7547 %% 20
A~

‘ ertc_bpr_data_read(ERTC_DT1);

AR W A2 (EXINTD

EXINT 2 {74451 exint_type, & XT3 “at32f415_exint.h "Il T :

/**

* @brief type define exint register all

#1811
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5.91

2024.03.01

*/
typedef struct
{

} exint_type;

THREH T EXINT Zif7aL 5.

% 205. EXINT AR A%

R iR
inten Hh A e AT A7 2%
evten FAAFRE AT AR
polcfg1 ML 2 A7 2 1
polcfg2 MM B 2 A7 5 2
swirg WAl R AT AT A
intsts HR RS B A
TRAH T EXINT &4 0.
% 206. EXINT ERH S %
[EiE & ik

exint_reset

K EXINT iy S s IR 2 B 2 A fE

exint_default_para_init

75 EXINT #Iaa 045 iR TR Y1 {E

exint_init

EXINT #1461k

exint_flag_clear

THRRIEE EXINT MR &AL

exint_flag_get

FEELE E EXINT H¥R &AL

exint_interrupt_flag_get

BEGEE EXINT 19 Wiks 47

exint_software_interrupt_event_generate AR W A
exint_interrupt_enable i RELE E I EXINT rf i
exint_event_enable fH BEIE T 1) EXINT 4

¥ exint_reset
FERFIAR T AL exint_reset

R 207. K# exint_reset

A iR
ZERAEA exint_reset
PR 3 A void exint_reset(void);
ThRedtik ¥ EXINT firf a7 47 s 2 B B AE
LN L 7
25 7
IR [EI AR 7
So okt 7
B R FH ok 4 crm_periph_reset();

% 182 |
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5.9.2

5.9.3

2024.03.01

Bl

l exint_reset ();

¥ exint_default_para_init

N FRAIER T PREL exint_default_para_init

X 208. F ¥ exint_default_para_init

A ik
A EA exint_default_para_init
PR void exint_default_para_init(exint_init_type *exint_struct);
ThRedtiid ¢ EXINT #4616 85 M A R A{E
WS exint_struct: F8IA) exint_init_type XM 1R4E!
it 24 7
IR [EME 7
Se iR kA FH L L —A> exint_init_type A F
B R FH R 2 7
il

exint_init_type exint_init_struct;

exint_default_para_init(&exint_init_struct);

¥ exint_init

NERFE T KA exint_init

 209. EH exint_init

A i3}
PRI 4 exint_init
PR 3 void exint_init(exint_init_type *exint_struct);
DhRe ik EXINT %41t
LN 2| exint_init_type: 1§IA exint_init_struct Z584 ({454t
i 24 7
IR [EME 7
Vit Yas F R LA exint_init_type KA E
R FH e 4 7

exint_init_type 7t at32f415_exint.h 1 3E X:

typedef struct
{

exint_line_mode_type
uint32_t

exint_polarity config_type

confirm_state
} exint_init_type;

line_mode

line_mode;
line_select;
line_polarity;
line_enable;
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594

2024.03.01

P H AP A B R 2

EXINT_LINE_INTERRUPUT: izt

EXINT_LINE_EVENT: HAE
line_select

line &+

EXINT_LINE_NONE:  AIEFAEAT line
EXINT_LINE_O: % #% line0
EXINT_LINE_1: %% line
EXINT _LINE_21: 1% line21
EXINT _LINE_22: 1% line22
line_polarity

fitk R s i%E

EXINT_TRIGGER_RISING_EDGE:
EXINT_TRIGGER_FALLING_EDGE:
EXINT_TRIGGER_BOTH_EDGE:
line_enable

HRR/IC L SE lines

FALSE: SXHII%LE line;

TRUE: ffifgiksE line.

il

ETtis
R
BT B ik

exint_init_type exint_init_struct;
exint_default_para_init(&exint_init_struct);
exint_init_struct.line_enable = TRUE;

exint_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;

¥ exint_flag_clear
R T B exint_flag_clear

#* 210. X ¥ exint_flag_clear

A R
R exint_flag_clear
R Y void exint_flag_clear(uint32_t exint_line);
Digeftik ERRIEE EXINT (b s 47
MWASH exint_line: line 4%
WMEIEH: SR/ line_select {H
25 7
& B 7
Se oAt 7
U FH R 2 7
Nl
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l exint_flag_clear(EXINT_LINE_O);

5.9.5 M¥ exint_flag_get
NERAE T R exint_flag_get

& 211. FH exint_flag_get

A ik

PR EA exint_flag_get

PR flag_status exint_flag_get(uint32_t exint_line);

Dife i FRELE SE EXINT [ rp ibs B AL

WA exint_line: line &4
ZSHEARR W, line_select

it 24 o

YL ED flag_status: A&7 RS
ZIREMEF 2 —: SET, RESET.

SR okt o

B R F R 2 7

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

5.9.6 ¥ exint_interrupt_flag_get

NERHFR T B # exint_interrupt_flag_get

£ 212. E# exint_interrupt_flag_get

A i3}
ERAE exint_interrupt_flag_get
PR3 flag_status exint_interrupt_flag_get(uint32_t exint_line)
DhRe ik SR EXINT frh Wik &z
LPNE = exint_line: line i%#%
ZSHEANR IR W line_select
i 24 7
IR Al {E flag_status: #5EL ARG
ZIREE Y2 —: SET, RESET.
SR kAT 7
R FH e 4 7
N

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

2024.03.01

% 185

R4 2.0.7



[

AT32F415[E 4 FEBSP&Pack M FHIE S

5.9.7 ¥ exint_software_interrupt_event_generate

TR T BREL exint_software_interrupt_event_generate

* 213. E# exint_software_interrupt_event_generate

BiH #R
A EA exint_software_interrupt_event_generate
PR A void exint_software_interrupt_event_generate(uint32_t exint_line);
Thegdid LR T R e
PNE 2 exint_line: line 3%
WUETEH . ZHE[ICH) line_select
th =% 7
pA I[N 7
Sk ok AF 7
Bl H R 4 7
Nl

‘ exint_software_interrupt_event_generate (EXINT_LINE_O);

5.9.8 BK¥ exint_interrupt_enable
AR T K% exint_interrupt_enable
£ 214. B# exint_interrupt_enable
A Ei:13%)
PRI 4 exint_interrupt_enable
R void exint_interrupt_enable(uint32_t exint_line, confirm_state new_state);
DiRefiik A A 2 ) EXINT Hhlkr
WASHA exint_line: line #%#%
WUETEH . S HICH line_select
WMASH 2 new_state: {HEEECIA
EZSHOTLLIEECE Hh 2 — - FALSE, TRUE
i 24 7
IR [EME 7
SR kAT 7
R FH e 4 7
N
‘ exint_interrupt_enable (EXINT_LINE_O);
5.9.9 MK# exint_event_enable

2024.03.01

NIRRT K%L exint_event_enable

£ 215. ¥ exint_event_enable

T H

Hik

=

44 exint_event_enable
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HiA iR

PR void exint_event_enable(uint32_t exint_line, confirm_state new_state);

Tifeftig R 2 1 EXINT S

BMANSH exint_line: line &%
WEYEHE . S FICH line_select

MASH 2 new_state: {fEEECIA]
ZHOTLLER A Hh 2 — - FALSE, TRUE

i 24 7

& [EME 7

Jeth kAT ¥

R FH o 4 7

~pl

| exint_event_enable (EXINT_LINE_0);

510 [NFriE#l2: (FLASH)

FLASH & {7 #4544 flash_type, & T 3 f4“at32f415_flash.h" i I
/**
* @brief type define flash register all

2024.03.01

*/
typedef struct
{

} flash_type;

FHRAH T FLASH 2475085

* 216. FLASH FHFHXT MR

R
flash_psr NAEPE AR IR B 27 A7 38 2
flash_unlock INAF R A A7 A%
flash_usd_unlock R P 2 S8 B0 i B 25 A 4
flash_sts AR FF 728
flash_ctrl DRI 42 1) 25 A7 2
flash_addr I A bk 2 A7 2
flash_usd P R %A
flash_epps EERRmPE R OIRES T A7 8
slib_sts0 A7 224 FE XIS A A7 45 0
slib_sts1 PRI 22 2 e XOIRAS A A7 4% 1
slib_pwd_clr DRV A 22 4 R IX S R 175 o 2 A7 4
slib_misc_sts DRIAT 22 4 e X B MRS B A7 48
flash_crc_addr A7 CRC ke ik 25 A7 4%
flash_crc_ctrl A7 CRC Feiaya il 25 /7 4%
flash_crc_chkr W47 CRC Rila & 2 748
slib_set_pwd IRAF- 22 4 P (X 35 B 008 P A2
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2024.03.01

Biias

iR

slib_set_range

PAIAF- 22 4 PR X M Bk B0 E 2 A7 2%

em_slib_set

LAFY AP IX I 2 4 e X R # A7

btm_mode_set

JA SRR P AT XA 2 8 A 7 s

slib_unlock

IN A7 2 4 o IX A o A7 4

NRGH T FLASH FE R

% 217. FLASH EERERAE

i iR
flash_flag_get IREbR RS
flash_flag_clear ERR OB bR E
flash_operation_status_get EAEIRAS I CAFINEER 1D
flash_operation_wait_for SRR (BRI D
flash_unlock INTEMRBE CAEBINAES 1 F 2)
flash_lock INFEBUE (NEBINAES 1 F1 2)
flash_sector_erase J DX R B
flash_internal_all_erase PN B R A4
flash_user_system_data_erase P R0 5048 X 8k
flash_word_program INAF 4% Tt
flash_halfword_program A4 T Y
flash_byte_program A% 7T Y
flash_user_system_data_program H P 250504 X gnfe
flash_epp_set BRRgmFE R W E
flash_epp_status_get BEBRIm AR IR IR A SR
flash_fap_enable ViR B
flash_fap_status_get Ui ] RAFAR A IR
flash_fap_high_level_enable e B = vy il LR
flash_fap_high_level_status_get TR T A ORAPARES BRI
flash_ssb_set RGBT TRE
flash_ssb_status_get REGHLE TR
flash_interrupt_enable IR A7 Hh BB e
flash_slib_enable TAFEXffRE
flash_slib_disable TAFEX KA
flash_slib_state_get A ORAS FREL
flash_slib_start_sector_get T4 g X T 46 s X R
flash_slib_datastart_sector_get T4 o DX HHE X T4 e X 3R EX
flash_slib_end_sector_get U A JEE X 45 AR X R
flash_crc_calibrate IN17: CRC &
flash_boot_memory_extension_mode_enable | At & J& ZhFEFFACHS X ik /E N 42 A7 fif X Ik
flash_extension_memory_slib_enable fEREEAFY JRAF M X d 22 4 X T e
flash_extension_memory_slib_state_get IREEAFY JRAE M X 2 2 FE X T RERAS
flash_em_slib_datastart_sector_get SR EAFY TR AE i X 22 4 B X B0 XL 4 o X 50
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5.10.1 E# flash_flag_get
NERAE T R flash_flag_get

R 218. E¥ flash_flag_get

BiH ik

R4 flash_flag_get
PR A flag_status flash_flag_get(uint32_t flash_flag);
W)L iibuy PRI E AR S
PN~ flash_flag: 7 ZEHRHUR A fks &k
CORIE S T
YL EN flag_status: A&7 RS

ZIREME A 9y —: SET, RESET.
SR A P
A P o P
flash_flag
A IRE RS bR &
FLASH_OBF_FLAG INAEHRAE T bR &
FLASH_ODF_FLAG INAEERAE 58 bR &
FLASH_PRGMERR_FLAG N A7 G FE HE 1R AR
FLASH_EPPERR_FLAG NS RriRbn
FLASH_USDERR_FLAG F P 2905080 X B iAn &
il

flag_status status;
status = flash_flag_get (FLASH_ODF_FLAG);

5.10.2 K%} flash_flag_clear
NRAIR T R HL flash_flag_clear

* 219. ®¥# flash_flag_clear

A Ei:13%)
PRI 4 flash_flag_clear
R Y void flash_flag_clear(uint32_t flash_flag);
ThRefiik b SR VA
HINSH flash_flag: FrdRR bR &L LR
i 25 7
R A 7
Sk AT 7
B FH R 2 7
flash_flag
ATERR BRSSP &
FLASH_ODF_FLAG IN AP 5E bR &
FLASH_PRGMERR_FLAG N AE R b &
FLASH _EPPERR_FLAG NS A &
Nl
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l flash_flag_clear(FLASH_ODF_FLAG);

5.10.3 K%\ flash_operation_status_get

R T BRI flash_operation_status_get

3+ 220. EK ¥ flash_operation_status_get

A ik

PR EA flash_operation_status_get

PR Y flash_status_type flash_operation_status_get(void);

ThRedtiik PIHRAERS

WmAZH o

it 24 o

YL EN BAERE, ESEOEHHIAR N, flash_status_type

SR ok o

B R FH R 2 7
flash_status_type
FLASH_OPERATE_BUSY INAFHRAE AT
FLASH_PROGRAM_ERROR IR A7 S P 1R
FLASH_EPP_ERROR N S R iR
FLASH_OPERATE_DONE INAF A E 58 K

FLASH_OPERATE_TIMEOUT  [Nf74{EiaH

Bl

flash_status_type status = FLASH_OPERATE_DONE;
/* check for the flash status */

status = flash_operation_status_get();

5.10.4 K%} flash_operation_wait_for

N RAHIER T A% flash_operation_wait_for

2024.03.01

* 221. F# flash_operation_wait_for

A Ei:13%)
ZERAEA flash_operation_wait_for
R T flash_status_type flash_operation_wait_for(uint32_t time_out);
ThRedtik EfF N TR AR
PN 2 time_out: ZEfFIEIT IR H i (A]
ESHUE flash.h SLCH e ST #550 FIREEIN I T6), - R4S IR I flash_time_out
i 24 7
IR [FE BARIRTS, ZSHOEAIHER I flash_status_type
SR kAT 7
R FH eR 4 7
flash_time_out
ERASE_TIMEOUT BRI
PROGRAMMING_TIMEOUT ey g
OPERATION_TIMEOUT — AR
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Bl

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

5.10.5 BR¥ flash_unlock

FERAIA T PR flash_unlock

* 222, F# flash_unlock

i H

Eitipy

flash_unlock

void flash_unlock(void);

FPRADE PN A A A7 922 il 5 47

T

R EHME

etk 2FA

ek F e 2

of [ ofl | off | ot

Bl

‘ flash_unlock();

5.10.6 BR¥Y flash_lock
NERAFE T %L flash_lock

+® 223. F# flash_lock

iH

E(i7p%)

i€

flash_lock

#

R | =
e

void flash_lock(void);

&

AEfIR

BIRE A P8 IR 74 ) A7 2%

MAZH

x

it 25

iR [ElME

SR KA

Wik F pa 2

off | off | ofl | et

2N

‘ flash_lock();

5.10.7 ¥ flash_sector_erase
NIRRT K% flash_sector_erase

F 224. R ¥ flash_sector_erase

TiH ik
PR €2 flash_sector_erase
PR S B flash_status_type flash_sector_erase(uint32_t sector_address);
TyRe ik PRIRAR e Huhk A B DX R DN A 500

2024.03.01
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BiH Ei: o)
WANSH sector_address: 7 ZAERR I X FTAEHE, 8 FHFNE X G ik
2% I
IR [EE EAEIRTS, ZSHOEYIREIR I flash_status_type
So oAt x
Wi F e 2 x
2Nl

flash_status_type status = FLASH_OPERATE_DONE;

flash_unlock();

status = flash_sector_erase(0x08001000);

5.10.8 Bfi¥\ flash_internal_all_erase

NERFER T % flash_internal_all_erase

% 225. ¥ flash_internal_all_erase

H #iR
A€ flash_internal_all_erase
PR T flash_status_type flash_internal_all_erase(void);
Dhread PEIR A B I A7 B
LN I
it 2% W
YL EN BERAS, 1ZSEEYIHEIA W flash_status_type
Sk ok AF x
Bl H R 2 7
Nl

flash_status_type status = FLASH_OPERATE_DONE;

flash_unlock();

status = flash_internal_all_erase();

5.10.9 ¥ flash_user_system_data_erase

A Y
TR :

#io

2024.03.01

TR T AL flash_user_system_data_erase

R 226. K # flash_user_system_data_erase

A iR
ZERAE flash_user_system_data_erase
R Y flash_status_type flash_user_system_data_erase(void);
Digeftik BB F P R R S50 X 4
MmN o
i =4 o
IR [EE BERAS, 1ZSEEYIREIA W flash_status_type
SR kAT 7
B R FH ok 4 p

ZIRE S RIF AT HTIN AL FTER D (FAP) H RS,

IREEIRI )7 RGBSR T FAP Z M HR 4
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Bl

flash_status_type status = FLASH_OPERATE_DONE;
flash_unlock();
status = flash_user_system_data_erase();

5.10.10

¥ flash_word_program

TR T pREL flash_word_program

R 227. EK# flash_word_program

5.10.11

2024.03.01

A ik
ZiRA €A flash_word_program
R E R Y flash_status_type flash_word_program(uint32_t address, uint32_t data);
ek IR AE— A EE B8 E sk
LN | address: ZifEMithtl, 75X
MANSH 2 data: #WIEHIEHE
it 24 7
YL EN BABRE, EZSEOEHHIAR N, flash_status_type
Je kA Z bk 0 N AEERE L A OXFF A Su Vi gmfe
B 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);

¥ flash_halfword_program

NRAIR T BB HL flash_halfword_program

* 228. ¥ flash_halfword_program

T H ik
R34 flash_halfword_program
PR E flash_status_type flash_halfword_program(uint32_t address, uint16_t data);
Dhredd G A — 2 T A B 248 R A Mk
WMNSH address: ZifEfHihl, 7 THF
BINZH 2 data: ZfEMIEHE
Hth =% W
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i

H

[P

R EHME

BAERE, 1ZSHOIEIREIR I flash_status_type

Sk kAT

IZHLHE A N A HE 20 4 fE OXFF 4 e VRS s

Wi F pa 2

x

Bl

{

{

flash_status_type status = FLASH_OPERATE_DONE;
uint32_ti;

flash_unlock();

status = flash_sector_erase(0x08001000);

if(status = FLASH_OPERATE_DONE)

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

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

5.10.12

¥ flash_byte program

FEAER T K # flash_byte_program

* 229. E¥# flash_byte_program

i

B

(D)

flash_byte program

ke
BRI KR

flash_status_type flash_byte_program(uint32_t address, uint8_t data);

BILi 1 (B

G A — 77 RO B 245 R B bk

LN 2|

address: 4w fE Kk

MINSHL 2

data: ZWFERIEE

it 25

x

iR [ElME

EAEIRTS, ZSHOFEAIREIR I flash_status_type

IS S

ZHIE R IR L AR OXFF 4 U VF SR AR

e F e 2

¥

2N

{

{

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

flash_status_type status = FLASH_OPERATE_DONE;
uint32_t i;

flash_unlock();

status = flash_sector_erase(0x08001000);

if(status = FLASH_OPERATE_DONE)

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

2024.03.01
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5.10.13

¥ flash_user_system_data_program

TR T pRHL flash_user_system_data_program

* 230. EK ¥ flash_user_system_data_program

BiH #R
PR EA flash_user_system_data_program
PR T flash_status_type flash_user_system_data_program (uint32_t address, uint8_t
data);
Thegfig G R — > O B4R E B P R SRR X
LN address: Zif2 ¥tk
MANZH 2 data: 2 &40
a2 8 x
YL ED BAERE, EZSHOEHHIAR N flash_status_type
Sk ok AF Z AR H P R G S SRS H O W T 2 OXFF 4 fo VR e
Bl H B 4 7
il

{

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);

5.10.14 X ¥ flash_epp_set
TRAER T K% flash_epp_set

2024.03.01

* 231. E# flash_epp_set

A i3}
ZERAEA flash_epp_set
R Y flash_status_type flash_epp_set(uint32_t *sector_bits);
Digeftik e B ¥R bR AR O 4P
LN 2 *sector_bits: HERRMFE ORI B X Hibik Ve [ K fa 5t & —AL0RY 4KB YE I B IX,
B — AR RIR BRI, AL 1 RRIF S0 R X AR
i 24 7
IR [FE EARIRTS, ZSHOEAIHEIR I flash_status_type
SR kAT 7
R FH eR 4 7
N

flash_status_type status = FLASH_OPERATE_DONE;

uint32_t epp_val;

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

epp_val = 0x00000001;

[* program epp */

status = flash_epp_set(&epp_val);

5.10.15
TR T R EL flash_epp_status_get

* 232. K# flash_epp_status_get

¥ flash_epp_status_get

T H Eii:pa
EiRA €A flash_epp_status_get
PR E R Y void flash_epp_status_get(uint32_t *sector_bits);
Tyhe ik SRHERR g LRI IRES
LN x
a2 8 *sector_bits: #IERGmFEORY I X ML VS 4R 5T, ARy 4KB YEE X,
BJE— MR RIRIIF X, ALE 1 R B R X RS
I[N 7
Sk ok AF x
W e I
~Hl

uint32_t epp_val;

/* get epp status */

flash_epp_status_get(&epp_val);

5.10.16 XK ¥ flash_fap_enable
THAR T K% flash_fap_enable

® 233. E# flash_fap_enable

T H R

ZERAEA flash_fap_enable

R Y flash_status_type flash_fap_enable(confirm_state new_state);

ThRedtik e 2 V7 [ PR 4

BMINSHL new_state: Mt & Uyl {RyIRAE

S BT LLEECE Hh 2 —: TRUE, FALSE.

i 24 T

IR [FE BARIRTS, ZSHOEAIHEIR I flash_status_type

Je ok AF W

W e 2 7
TER: IZEREGEER T R G XA WR VI BT FFE R R GEH, i i
FEo

Nl

2024.03.01
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flash_status_type status = FLASH_OPERATE_DONE;
flash_unlock();
status = flash_fap_enable(TRUE);

5.10.17

PR % flash_fap_status_get

TR T PR HL flash_fap_status_get

* 234. K# flash_fap_status_get

WA ik
A€ flash_fap_status_get
PR Y flag_status flash_fap_status_get(void);
ThRestiid SRELT ) R RAS
LN o
it 24 o
YL EN flag_status: A&7 PR
ZIREMEF 2 —: SET, RESET.
SR okt o
R FH R 2 7
Bl
flag_status status;
status = flash_fap_status_get();

5.10.18

¥ flash_fap_high_level _enable

TR T B flash_fap_high_level_enable

% 235. BB¥ flash_fap_high_level_enable

A i3}
PRI 4 flash_fap_high_level_enable
R Y flash_status_type flash_fap_high_level_enable(confirm_state new_state);
ThRedthiR P & i 2 Uy e fRAP
MASH new_state: Fc & Ui & IR
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
Bl

flash_status_type status = FLASH_OPERATE_DONE;

flash_unlock();

status = flash_fap_high_level_enable(TRUE);

5.10.19

¥ flash_fap_high_level_status_get

TR T K% flash_fap_high_level_status_get

2024.03.01
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5.10.20

2024.03.01

X 236. X #} flash_fap_high_level_status_get

BiH #R
A€ flash_fap_high_level_status_get
PR T flag_status flash_fap_high_level_status_get(void);
Thegfik BRI 7 ] RFARES
LN I
th =% 7
Y EIEEN flag_status: FRENLFPRES
ZIRIMER 2 —: SET, RESET.
Se kg AF 7
iR H B 2 7
Nl
flag_status status;
status = flash_fap_high_level_status_get();

¥ flash_ssb_set

R T R HL flash_ssb_set

#® 237. B# flash_ssb_set

A iR
A€ flash_ssb_set
PR3 flash_status_type flash_ssb_set(uint8_t usd_ssb);
Digeflid FCE RARCE T
WmANZH usd_ssb: RAEETFTHE, SHSHAGHEIBHERNE, LAGHELTEHE.
# A4 5E X ssb_data_define
it 24 7
IR [F{E BAEIRTS, ZSHOFEAIREIR I flash_status_type
SR kAT 7
R FH R 2 ¥
ssb_data_define
type 1:

USD_WDT_ATO_DISABLE
USD_WDT_ATO_ENABLE
type 2:
USD_DEPSLP_NO_RST
USD_DEPSLP_RST

type 3:
USD_STDBY_NO_RST
USD_STDBY_RST

B

&IV B R Bk AE
A A G s fE

TR E MRS A= A2 AL
HENUR BERENR N 7 A2 B AT

BEAFFHUE U AN AR B AL
BEAFF USSR 7 A Ao

flash_unlock();

{

flash_status_type status = FLASH_OPERATE_DONE;

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

% 198 | R 2.0.7




[

AT32F415[E 4 FEBSP&Pack M FHIE S

status = flash_ssb_set(USD_WDT_ATO_DISABLE | USD_DEPSLP_NO_RST | USD_STDBY_RST);

5.10.21 ¥ flash_ssb_status_get

TR T pRHL flash_ssb_status_get

X 238. E# flash_ssb_status_get

A ik
A EA flash_ssb_status_get
PR uint8_t flash_ssb_status_get(void);
ThRedtiid REAR G E 7 IRE
WmANZH o
it 24 o
IR A RAMEFTE, ZEXR bit & X[ £% ssb_data_define
SR ok o
B R FH R 2 7
Bl
uint8_t ssb_val;
ssb_val = flash_ssb_status_get();

5.10.22 ¥ flash_interrupt_enable

N R AR T BRHL flash_interrupt_enable

F 239. ¥ flash_interrupt_enable

A i3}
ERAE flash_interrupt_enable
PR 3 void flash_interrupt_enable(uint32_t flash_int, confirm_state new_state);
ThRedthiR TiC B PR A7 H T

LN 2|

flash_int: [NAZPIERY, FTDURAESRMA S, HEMEAFA T I
flash_interrupt_type

MINSH 2 new_state: FtE FHHOIRGS
ST LR H H 2 —: TRUE, FALSE.
LHE St T
iR [E{H x
SethAE x
e P B 5 ¥
flash_interrupt_type
FLASH_ERR_INT PRI A7 8 15 B
FLASH_ODF_INT IR ER AR 52 1 e

2N

‘ flash_interrupt_enable(FLASH_ERR_INT | FLASH_ODF_INT, TRUE);

5.10.23 ¥ flash_slib_enable

TR T K H flash_slib_enable

2024.03.01
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5.10.25

2024.03.01

R 240. K%} flash_slib_enable

BiH #R
A€ flash_slib_enable
PR T flash_status_type flash_slib_enable(uint32_t pwd, uint16_t start_sector, uint16_t
data_start_sector, uint16_t end_sector);
Thegfig fliRb 2 X TIRE, JFACE Kbk
MNZH pwd: 4R RS, A X R SO, N TR SRR, RN
fiin N IE T 15 R
WMASH 2 start_sector: %4 X U5 5 X 565
WMASH 3 data_start_sector: 24 [X 4 X FF 46 5 X 5 hL
BWANSH 4 end_sector: %4 X 45 K i [X 515
ot 28 x
YL EN BERAS, 1ZSEEUIHIA W flash_status_type
Sk ok AF 7
W e 2 x
il
flash_status_type status = FLASH_OPERATE_DONE;
status = flash_slib_enable(0x12345678, 0x04 , 0x05, 0x06);

5.10.24 ¥ flash_slib_disable

AR T K flash_slib_disable

% 241. E¥ flash_slib_disable

TiH Eii:py
PRI 4 flash_slib_disable
R T error_status flash_slib_disable(uint32_t pwd);
Dhred REELRFEIX IR
MNZH pwd: Z4PEXER, TN IEMKIERD, 5N ALIE A R IR
25 W
IR [FIE HiRIRAS
Z(HHHH 2 —: ERROE, SUCCESS.
Je ik AF W
W e 2 7
TERE: I R EL L) 7 ST FEIN 7 AR 2 1 F -

2Nl

error_status status;

status = flash_slib_disable(0x12345678);

Bk % flash_slib_state_get

NEHIR T % flash_slib_state_get

F 242. ¥ flash_slib_state_get

T H

Hik

flash_slib_state_get
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W H Ei: o)
PR flag_status flash_slib_state_get(void);
Thegfik BRI 24 FE X D RERES
LN I
2% I
12 [EME flag_status: FrEAFPRES
ZIRE{E Y2 —: SET, RESET.
So oAt I
Wi F e 2 I
Nl
flag_status status;
status = flash_slib_state_get();

5.10.26 K ¥ flash_slib_start_sector_get

NERFER T % flash_slib_start_sector_get

* 243. K# flash_slib_start_sector_get

H #iR
R flash_slib_start_sector_get
PR T uint16_t flash_slib_start_sector_get(void);
Dhread SR 2 4 P DX 40 B X
LN x
a2 8 x
A EIRN A DGR AR i [X 5 i
Sk ok AF x
W F eR 2 7
Nl
uint16_t num;
num = flash_slib_start_sector_get();

5.10.27 ¥ flash_slib_datastart_sector_get

TR T A% flash_slib_datastart_sector_get

R 244. X ¥ flash_slib_datastart_sector_get

A iR
ZERAEA flash_slib_datastart_sector_get
R T uint16_t flash_slib_datastart_sector_get(void);
Digeftik SRUR 22 4 P X Kl X R 4R i [X 5 7Y
MmN o
i 24 7
IR [EME B A I DX A X R 4 i X 51
So okt p
B R FH ok 4 p
~Hl
ZE4W T #H 201 | - . WA 2.0.7




[

AT32F415[E 4 FEBSP&Pack M FHIE S

uint16_t num;

num = flash_slib_datastart_sector_get();

5.10.28

PR %Y flash_slib_end_sector_get

TR T AL flash_slib_end_sector_get

R 245. K ¥ flash_slib_end_sector_get

A ik
A EA flash_slib_end_sector_get
PR Y uint16_t flash_slib_end_sector_get(void);
ThRedtiid SR A e X S5 F X5 1
MASH o
it 24 o
IR A LA PEIX S5 R X 5
SR ok o
B R FH R 2 7
Bl
uint16_t num;
num = flash_slib_end_sector_get();
5.10.29 XK ¥ flash_crc_calibrate

N R AR T K%L flash_crc_calibrate

R 246. K flash_crc_calibrate

A i3}
ERAE flash_crc_calibrate
R Y uint32_t flash_crc_calibrate(uint32_t start_addr, uint32_t sector_cnt);
ThRedthiR P EBIN £ 7 Y6 R X ) CRC &
WMASHA start_addr: CRC & dfithbik
MINSHL 2 sector_cnt: CRC 5 X M4
it 24 7
IR [EME 51 CRC H
SR kAT 7
B H R 4 o

TERE: TR XA GERE C 77 % /5 X K ETE B, U e —IX

2N

uint32_t crc_val;
crc_val = flash_crc_calibrate(0x08000000, 10);

5.10.30

¥ flash_boot_memory_extension_mode_enable

NEAHIA T K # flash_boot_memory_extension_mode_enable

2024.03.01
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R 247. K # flash_boot_memory_extension_mode_enable

BiH #R
A€ flash_boot_memory_extension_mode_enable
PR T void flash_boot_memory_extension_mode_enable(void);
Thegfik He B S AR PP AR DAy AR A7k X I
MLEE RAE AL AR
LN I
Hth 2% 7
A EIf ) P
Se kg AF 7
iR H B 2 7
VL ZRIFERN BEHIE —k, —HAES, WY, AR SR Y X
Nl
flash_boot_memory_extension_mode_enable();
nvic_system_reset();

5.10.31 ¥ flash_extension_memory_slib_enable
NRAIAR T BB flash_extension_memory_slib_enable

% 248. X# flash_extension_memory_slib_enable

A i3}

H4 flash_extension_memory_slib_enable

R Y flash_status_type flash_extension_memory_slib_enable(uint32_t pwd, uint16_t
data_start_sector);

Difedtiik SR LAY RAE X e 2 FEIX DRE,  JFTC B H AR X G e X

WMAZHA pwd: FAFY RARME X IR 2 R X MR, 22 A PR X B % SO, I SR
AHOGTRG,  AAERAR I 75 N IE A 1) 2 R

MINSHL 2 data_start_sector: 7Y BAFif X 38 2 42 FE X B8 X I 46 e X 5 0

it 24 ¥

IR [FE EAEIRTS, ZSHOFEAIREIR I flash_status_type

SR kAT ¥

R FH e 4 7

TR LRI ARG IX AT R GEA — 1 X B B %2/ X D)
N

flash_status_type status = FLASH_OPERATE_DONE;

status = flash_extension_memory_slib_enable(0x123456, 0x01);

5.10.32 K% flash_extension_memory_slib_state get
R AR T R HL flash_extension_memory_slib_state_get

# 249. R ¥ flash_extension_memory_slib_state_get

T H Hik
PR €2 flash_extension_memory_slib_state_get
BRI R R Y flag_status flash_extension_memory_slib_state_get(void);
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W H Ei: o)
ThRestik R EAAY RAE M X = 2 FE X DI RERAS
LN I
12 [EME flag_status: FrELHPRES
ZIRE{E Y2 —: SET, RESET.
Jo oAt I
Wi e 2 I
2Nl
flag_status status;
status = flash_extension_memory_slib_state_get();

5.10.33 ¥ flash_em_slib_datastart_sector_get

NERFER T % flash_em_slib_datastart_sector_get

% 250. ¥ flash_em_slib_datastart_sector_get

H #iR

efe flash_em_slib_datastart_sector_get
BRI AR Y uint16_t flash_em_slib_datastart_sector_get(void);
Thread BRI A A7 X 22 4 P X 040 X AEC 46 o X 5 R
LN I
a2 8 x
A IR FAFY A7 ik X 22 4 P DX Bt DR 46 B [X 5 )
Sk ok AF x
W F R 2 7
Nl

uint16_t num;

num = flash_em_slib_datastart_sector_get ();

511 BRAMEADRAEEHE (GPIO/IOMUX)

GPIO Il IOMUX 27 {72845 gpio_type Al iomux_type, & T 1 “at32f415_gpio.h i1 :

/**

* @brief type define gpio register all

*/
typedef struct
{

} gpio_type;

/**

* @brief type define iomux register all

*/
typedef struct

2024.03.01
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2024.03.01

} iomux_type;

TREGEH T GPIO FF 78t

% 251. GPIO & RN RE

T ik

cfglr GPIO R E K% 7 2%

cfghr GPIO it & = 2 4730

idt GPIO i NEE 77 A7 4%

odt GPIO # th #4797

scr GPIO B /iER 14

clr GPIO &R 7 174

wpr GPIO BRI %74+

NERLGH T IOMUX G748

A
U

% 252. IOMUX F7E38 0] Rige

T iR

evtout A ) A AT A
remap 1O 5 FH W 3 25 77 2%
exintc1 SFHAES e i B A A7 4% 1
exintc2 S FHAES e B A4 2
exintc3 AR v T B A A7 A 3
exintc4 S FHANES e B 74 4
remap2 1O & HE U F 74 2
remap3 1O 5 H BB A7 4745 3
remap4 1O & F B 27 A7 55 4
remap5 1O & B 27 474 5
remap6 1O & B 27 4755 6
remap? 1O & B A A7 3 7
remap8 1O & F B Wi 27 47 %5 8

FRLH T GPIO 1 IOMUX FE R 25U Y :

% 253. GPIO 1 IOMUX ER B8 %

HH 4 R
gpio_reset GPIO i CRM S T 788 R AL
gpio_iomux_reset IOMUX H CRM & i % /7% &A1
gpio_init Witk GPIO #hik
gpio_default_para_init WG4k GPIO Bk 58

gpio_input_data_bit_read

B 2 1 GPIO iy A 1 5]

gpio_input_data_read

U E 1) GPIO % A\ 3 1

gpio_output_data_bit_read

BEHUHR E 1) GPIO it ity 17111 51

# 2057
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gpio_output_data_read EEELE 7 (1 GPIO %t 1
gpio_bits_set B LI GPIO 5l
gpio_bits_reset A7 GPIO 5|
gpio_bits_write 5 GPIO 5| Ji{E
gpio_port_write 5 GPIO ## A1
gpio_pin_wp_config fit & GPIO 5| {5 £y
gpio_event_output_config fit & GPIO {4 Thae
gpio_event_output_enable JB P24 GPIO 44 ohE
gpio_pin_remap_config fic & 51 | IOMUX Zh &g
gpio_exint_line_config il B GPIO #h&f A b2k

5.11.1 BK¥ gpio_reset
TERAA T KL gpio_reset

% 254. K gpio_reset

TiH iR
R4 gpio_reset
PR # 5 A void gpio_reset(gpio_type *gpio_x);
DhRefihik GPIO ti CRM Sz 2747 s = AL
LN gpio_x: FTEFEN] GPIO 4hs, S Hn] DLk H bz —:
GPIOA, GPIOB, GPIOC, GPIOD, GPIOF
a2 8 x
A IR 7
Sk ok AF x
5 18 FH R crm_periph_reset();
Nl

‘ gpio_reset(GPIOA);

5.11.2 ¥ gpio_iomux_reset
R T BAEL gpio_iomux_reset

R 255. K gpio_iomux_reset

W H iR
ZERAEA gpio_iomux_reset
PR 2 A void gpio_iomux_reset ();
Thaestik IOMUX £ CRM & i % 47 = AL
LN L 7
25 7
IR [EI AR 7
SR kAT 7
R FH eR 4 crm_periph_reset();
N

‘ gpio_iomux_reset();
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5.11.3 Ei# gpio_init
T RAA T K%L gpio_init

# 256. E¥ gpio_init

B H iR

A EA gpio_init

PR T void gpio_init(gpio_type *gpio_x, gpio_init_type *gpio_init_struct);

Thegdid WIEa1L GPIO #1%

PN gpio_x: PR GPIO 4bik, ZZHAT UG E Kz —:
GPIOA, GPIOB, GPIOC, GPIOD, GPIOF

WANSH 2 gpio_init_struct: fi& M £5M1%k gpio_init_type HIfa %t

ot 28 x

pA I[N 7

Sk ok AF x

Bl H B 4 7

gpio_init_type structure
gpio_init_type 7F at32f415_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

R EACE M GPIO 51
GPIO_PINS_O: GPIO 5| 0
GPIO_PINS_1: GPIO 5| i 1
GPIO_PINS_2: GPIO 5|1 2
GPIO_PINS_3: GPIO 5|1 3
GPIO_PINS_4: GPIO 5| 4
GPIO_PINS_5: GPIO 5|1 5
GPIO_PINS_6: GPIO 5|1 6
GPIO_PINS_7: GPIO 5|1 7
GPIO_PINS_S8: GPIO 5|1 8
GPIO_PINS_9: GPIO 5|1 9
GPIO_PINS_10:  GPIO 5| 10
GPIO_PINS_11:  GPIO 5] 11
GPIO_PINS_12:  GPIO 5|l 12
GPIO_PINS_13:  GPIO 5| 13
GPIO_PINS_14: GPIO 5| 14
GPIO_PINS_15:  GPIO 5| 15

gpio_out_type
W E GPIO fj 2k
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GPIO_OUTPUT _PUSH_PULL:  GPIO ##f i =X
GPIO_OUTPUT_OPEN_DRAIN: GPIO JF % iz

gpio_pull

& GPIO L itk

GPIO_PULL_NONE:  GPIO . L FHi
GPIO_PULL_UP: GPIO LA
GPIO_PULL_DOWN: GPIO FHifE=
gpio_mode

W GPIO fizt

GPIO_MODE_INPUT: fic & GPIO K A izt
GPIO_MODE_OUTPUT: fic & GPIO ¥ it
GPIO_MODE_MUX: fic & GPIO & it

GPIO_MODE_ANALOG: A& GPIO AU
gpio_drive_strength

W E GPIO IKEIfE

GPIO_DRIVE_STRENGTH_STRONGER: #k HLFHESM N fE
GPIO_DRIVE_STRENGTH_MODERATE: & ' i H#ESh /M N BE /1
i

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 K% gpio_default_para_init
NERIIA T %L gpio_default_para_init

F 257. E¥ gpio_default_para_init

| R

R gpio_default_para_init

R T void gpio_default_para_init(gpio_init_type *gpio_init_struct);
Digeftik WiHtk GPIO ZRiAS 3L

MWASH gpio_init_struct: 54514 gpio_init_type HIFa%F

i =4 7

R [EME 7

Stk AT 7

R FH e 4 7

NEAIR T gpio_init_struct &SRR IMER G

F 258. gpio_init_struct BRAE

53} BE
gpio_pins GPIO_PINS_ALL
gpio_mode GPIO_MODE_INPUT
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HLR NN

gpio_out_type GPIO_OUTPUT_PUSH_PULL

gpio_pull GPIO_PULL_NONE

gpio_drive_strength GPIO_DRIVE_STRENGTH_STRONGER
2Nl

gpio_init_type gpio_init_struct;

gpio_default_para_init(&gpio_init_struct);

5.11.5 BK¥{ gpio_input_data_bit_read
N AR T K% gpio_input_data_bit_read

% 259. EH gpio_input_data_bit_read

TiH iR
A€ gpio_input_data_bit_read
BRI AR Y flag_status gpio_input_data_bit_read(gpio_type *gpio_x, uint16_t pins);
Thread BRI E B9 GPIO H A sk D i 5|
MWNZHA gpio_x: FTiE#ER GPIO 4k, ZSEmT UL E Kz —:
GPIOA, GPIOB, GPIOC, GPIOD, GPIOF
MINSH 2 pins: G ERCE K GPIO 511, &% gpio_pins T & BUE L
2% W
IR (7] BLHLY) GPIO i A\ 51 PR ZS
Sk ok AF x
B H R 2 7
Nl

‘ gpio_input_data_bit_read(GPIOA, GPIO_PINS_0);

5.11.6 BKi%{ gpio_input_data_read
NEAFR T K% gpio_input_data_read

% 260. K% gpio_input_data_read

| R
R gpio_input_data_read
PR 2 A uint16_t gpio_input_data_read(gpio_type *gpio_x);
Digeftik BEELR 21 GPIO iy A\ i
MmN gpio_x: FTi&#EN) GPIO 4k, %S Hr LLER A Hpz —:
GPIOA, GPIOB, GPIOC, GPIOD, GPIOF
i =4 o
12 [EE BEEL GPIO fay A\ iy FRAS
Stk kAT 7
R FH eR 4 7
~Hl

‘ gpio_input_data_read(GPIOA);
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5.11.7 &%k gpio_output_data_bit_read

NFRAIAR T MR % gpio_output_data_bit_read

5.11.8

5.11.9

2024.03.01

%+ 261. E# gpio_output_data_bit_read

B H iR

A EA gpio_output_data_bit_read

PR T uint16_t gpio_output_data_bit_read(gpio_type *gpio_x);
Difettid BRHUHE & 1 GPIO i i wify 11 ¥ 5] A

MWASHA

gpio_x: FTEFEN GPIO 4h&, %S H A DL E bz —:
GPIOA, GPIOB, GPIOC, GPIOD, GPIOF

MANZH 2 pins: K EALEK) GPIO 51, 2% gpio_pins A& HUHE L
2 x
R EHME B GPIO it 51 BMR S
k2K x
W e K x
Bl

| gpio_output_data_bit_read(GPIOA, GPIO_PINS_0);

& ¥ gpio_output_data_read

N AR T K # gpio_output_data_read

F 262. E# gpio_output_data_read

m

E(i1p

iy

gpio_output_data_read

uint16_t gpio_output_data_read(gpio_type *gpio_x);

ey
2 |
B | K

BERUHR 2 1 GPIO i Hi ity

MINSH gpio_x: Fri&#H GPIO 4%, ZSHTLAER e Kbz —:
GPIOA, GPIOB, GPIOC, GPIOD, GPIOF
LR 7
iR [ElME BEHLY) GPIO %t i LIRS
Je kAt 7
R FH eR 4 7
N

‘ gpio_output_data_read(GPIOA);

K ¥ gpio_bits_set
NERAE T R gpio_bits_set

% 263. EH gpio_bits_set

W H Eii:3o)
PR €2 gpio_bits_set
AR Y void gpio_bits_set(gpio_type *gpio_x, uint16_t pins);

et

E 7 GPIO 3|

WASHA

gpio_x: Pk GPIO 4hk, ZZHF LLkH A Kbz —:
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BiH R
GPIOA, GPIOB, GPIOC, GPIOD, GPIOF
WMASH 2 pins: KEICER) GPIO 51, £7% gpio_pins B I G H]
iR [l {5 x
SeiRkAE x
CGIEE R x
il

l gpio_bits_set(GPIOA, GPIO_PINS_0);

5.11.10

B3 gpio_bits_reset
NERAE T R gpio_bits_reset

% 264. E¥ gpio_bits_reset

T H iR

R4 gpio_bits_reset

PR T void gpio_bits_reset(gpio_type *gpio_x, uint16_t pins);
DhRefihik 41 GPIO 5l

LN 2|

gpio_x: Fr&#FER GPIO 4%, %S H LUt e HAp 2z —:
GPIOA, GPIOB, GPIOC, GPIOD, GPIOF

MASH 2

pins: MERLE M GPIO 5|1, &% gpio_pins FH HUE L

fnth 25

¥

R EHME

IS S

e F e 2

off [ ofl | et

N

| gpio_bits_reset(GPIOA, GPIO_PINS_0);

5.11.1

¥ gpio_bits_write
FERHIAR T R EL gpio_bits_write

R 265. K I gpio_bits_write

i H R

ZERAEA gpio_bits_write

R Y void gpio_bits_write(gpio_type *gpio_x, uint16_t pins, confirm_state bit_state);
Thaestik 5 GPIO 5| i

MASHA

gpio_x: FTEFEM GPIO 4, %S M UG A Az —:
GPIOA, GPIOB, GPIOC, GPIOD, GPIOF

MANZH 2

pins: HZEMEN GPIO 51, =% gpio_pins & BUE

MAZH3

bit_state: 4 ZE AR GPIO 51 |E, TiEH 1 (TRUE) 5.0 (FALSE)

it 28

¥

REHME

SR KA

e H ek H

off | off | oft
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Bl

| gpio_bits_write(GPIOA, GPIO_PINS_0, TRUE);

5.11.12 PR# gpio_port_write
TR HIAR T BRI gpio_port_write

% 266. F¥ gpio_port_write

i H

it}

H4

gpio_port_write

R | =

fe

void gpio_port_write(gpio_type *gpio_x, uint16_t port_value);

J5
e

s
=

5 GPIO i 14

BINSH

gpio_x: FTEFEH GPIO 41k, %S M LLER A Hdz —:
GPIOA, GPIOB, GPIOC, GPIOD, GPIOF

BINSHL 2

port_value: F4Z5 N A, #THL 0x0000~0xFFFF

it 25

T

R EHME

Sk kAT

Wi F e

of | ofl | ot

Bl

[ gpio_port_write(GPIOA, OxFFFF);

5.11.13 % gpio_pin_wp_config
T ERAER T K% gpio_pin_wp_config

R 267. E# gpio_pin_wp_config

BH

ik

X

gpio_pin_wp_config

void gpio_pin_wp_config(gpio_type *gpio_x, uint16_t pins);

BILi 1 (B

fic & GPIO 5| 5 {74

LN 2|

gpio_x: FTEFEH GPIO 4%, ZSHm LIk E Hhr —:
GPIOA, GPIOB, GPIOC, GPIOD, GPIOF

MANZH2

pins: HZEREN GPIO 51}, =% gpio_pins & BUE

it 28

¥

IR [BI{E

Stk okt

e F e 2

off [off | od

2N

‘ gpio_pin_wp_config(GPIOA, GPIO_PINS_0);

5.11.14 % gpio_event_output_config

AR T K% gpio_event output_config

2024.03.01
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5.11.15

2024.03.01

% 268. ¥ gpio_event_output_config

BiH iR
A€ gpio_event_output_config
PR T void gpio_event_output_config(gpio_port_source_type gpio_port_source,
gpio_pins_source_type gpio_pin_source);
Thegdwik BLE GPIO F4 i e
LN 2| gpio_port_source: FEHLE 1 GPIO % I
WASH 2 gpio_pin_source: it & 1) GPIO 5 i
th =% 7
Il ) P
Se kg AF x
Bl H R 4 7
gpio_port_source
W HE GPIO i [

GPIO_PORT_SOURCE_GPIOA: i%# GPIO #i[1 A
GPIO_PORT_SOURCE_GPIOB: i%# GPIO #i[1 B
GPIO_PORT_SOURCE_GPIOC: 4% GPIO 1 C
GPIO_PORT_SOURCE_GPIOD: %% GPIO %1 D
GPIO_PORT_SOURCE_GPIOF: i%# GPIO #[1F

gpio_pin_source

WE GPIO 5|
GPIO_PINS_SOURCEQO:
GPIO_PINS_SOURCE1:
GPIO_PINS_SOURCE2:
GPIO_PINS_SOURCES:
GPIO_PINS_SOURCEA4:
GPIO_PINS_SOURCES:
GPIO_PINS_SOURCES®:
GPIO_PINS_SOURCE?7:
GPIO_PINS_SOURCES:
GPIO_PINS_SOURCES9:

GPIO_PINS_SOURCE10:
GPIO_PINS_SOURCE11:
GPIO_PINS_SOURCE12:
GPIO_PINS_SOURCE13:
GPIO_PINS_SOURCE14:
GPIO_PINS_SOURCE15:

2N

GPIO 3|} 0
GPIO 5 1
GPIO 5 2
GPIO 3| 3
GPIO 5 4
GPIO 3|1 5
GPIO 5|} 6
GPIO 5l 7
GPIO 3|1 8
GPIO 3|} 9
GPIO 5|51 10
GPIO 5 11
GPIO 51 12
GPIO 51 13
GPIO 5 14
GPIO 51 15

‘ gpio_event_output_config(GPIO_PORT_SOURCE_GPIOA, GPIO_PINS_SOURCEDOQ);

¥ gpio_event_output_enable

IR T K%L gpio_event_output_enable

® 213 | R4 2.0.7
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R 269. K# gpio_event_output_enable

BiH iR
A€ gpio_event_output_enable
PR T void gpio_event_output_enable(confirm_state new_state);
Thegfik J& AR F GPIO H¢-4 i Thig
LITPNE 2 new_state: 4EALE 1 GPIO F-HHRE, WERBH (TRUE) 25H
(FALSE>
Hth 2% 7
A EIf ) P
Se kg AF 7
iR H B 2 7
Nl

‘ gpio_event_output_enable(TRUE);

5.11.16 K% gpio_pin_remap_config

NRAIAR T BREL gpio_pin_remap_config

& 270. X# gpio_pin_remap_config

mHE Eiiipo
A€ gpio_pin_remap_config
R E R Y void gpio_pin_remap_config(uint32_t gpio_remap, confirm_state new_state);
Digefliid Fic & 51 lIOMUX Thfg
WMANSHA gpio_remap: 4L E 1) IOMUX 4% T
MANSH 2 new_state: HfEACE K IOMUX JREiREs, mIk#mM (TRUE) Bi4EH]
(FALSE)
it 24 T
R [EME 7
SR kAT 7
R FH R 2 ¥
gpio_remap

FEFERE ) IOMUX S14%, 1T 2805 %, KEMA 5%, HNITES LTI A6

SPIM_MUX_01: spi1_cs/i2s1_ws(pa15), spi1_sck/i2s1_ck(pb3), spi1_miso(pb4),
spi1_mosi/i2s1_sd(pb5), i2s1_mck(pb6)
12C1_MUX: i2c1_scl(pb8), i2c1_sda(pb9), i2c1_smba(pb5)

TMR3_CH1_CMP_GMUX_10: CMP [fJf i iliitf %5 5] TMR3 J#id 1
TMR3_CH1_CMP_GMUX_11: CMP Ffiith “2” I 10 {5 533 TMR3 ilig 1

Bl

‘ gpio_pin_remap_config(SPI1_MUX_01, TRUE);

5.11.17 ¥ gpio_exint_line_config

AR T k% gpio_exint_line_config

2024.03.01
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R 271. K ¥ gpio_exint_line_config

B H iR

A€ gpio_exint_line_config

PR T void gpio_exint_line_config(gpio_port_source_type gpio_port_source,
gpio_pins_source_type gpio_pin_source);

ek L& GPIO 41 ik

LN 2| gpio_port_source: FEHLE 1 GPIO % I

MANZH 2 gpio_pin_source: KA B GPIO 3|

th =% 7

Il ) P

Se kg AF 7

Bl H R 4 7

gpio_port_source

K E GPIO i1, &% gpio_port_source 7 HUHE Ju

gpio_pin_source

W E GPIO 5|1, &% gpio_pin_source T BUH U H

N

‘ gpio_exint_line_config(GPIO_PORT_SOURCE_GPIOA, GPIO_PINS_SOURCEO);

512 12C 0O 2C)

12C ZFfr4R4iM i2c_type, & ST 3CHF“at32f415_i2c.h il T -

/**

* @brief type define i2c register all

*/
typedef struct
{

}i2c_type;

TNRAEH T 12C FIEEE

R 272.12C FHBIFNER

Hrs Ei::3o
ctrl1 12C 42| ZF 1735 1
ctri2 12C 4= il & 1735 2
oaddr1 12C ZASHLHLIE 27 4758 1
oaddr2 12C ML 7728 2
dt 12C Ho# 25 77 9%
sts1 12C RETFFA 1
sts2 12C REFTIEA 2
clketrl 12C I Azl ap A7 4%
tmrise 12C b FHif (8] 25 77 4%

TEELGH T 12C FEREUS:

2024.03.01
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2024.03.01

£ 273.12C EERH R

g & i3
i2c_reset 12C A& AL
i2c_software_reset 12C 4Mg AL
i2c_init B 12C MLk fT
i2c_own_address1_set WE AP 1
i2c_own_address2_set WE AL 2
i2c_own_address2_enable AHLHAE 2 {3 fE
i2c_smbus_enable Smbus A AEEE
i2c_enable 12C A& fdife
i2c_fast_mode_duty_set T B PO 2
i2c_clock_stretch_enable B B 2 Je A i
i2c_ack_enable ACK mi R &

i2c_master_receive_ack_set

B E L OB 4% 11

i2c_pec_position_set

£ smbus X Jf HAE EHERWRAT, HT#E PEC IIfLE

i2c_general_call_enable I ik A
i2c_arp_mode_enable SMBus ARP Hihit{#i &
i2c_smbus_mode_set SMBus # &1k %
i2c_smbus_alert_set SMBus #2155 &
i2c_pec_transmit_enable PEC f&#fl g
i2c_pec_calculate_enable PEC 15 {fikE
i2c_pec_value_get KA 4T PEC 14
i2c_dma_end_transfer_set DMA {545 e 7R
i2c_dma_enable DMA &5 s
i2c_interrupt_enable 12C H Wi fdiae
i2c_start_generate PR A
i2c_stop_generate PR A
i2c_7bit_address_send Rk T A AL
i2c_data_send RIEHE
i2c_data_receive B
i2c_flag_get R &
i2c_flag_clear HERARE
* 274.12C M EER U

HH 4 i3
i2c_config 12C B HIEE L
i2c_lowlevel_init 12C JEEWIHE L
i2c_wait_end 12C SR EIR i 4 TR
i2c_wait_flag 12C Zfhr
i2c_master_transmit 12C MR GelBi=
i2c_master_receive 12C M GelBi=O
i2c_slave_transmit 12C MWLRIEEHE CReifiii=l)
i2c_slave_receive 12C MWLEEWCEGE CReifi =)
i2c_master_transmit_int 12C EHUEEEI R0
i2c_master_receive_int 12C MBI Ch =0

# 216 |
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RH 4

iR

i2c_slave_transmit_int

12C MAHLA LKt ORIt

i2c_slave_receive_int

12C MHLEH R Chsi=D

i2c_master_transmit_dma

12C EHRIEFSE (DMA D

i2c_master_receive_dma

12C F MR (DMA Bix)

i2c_slave_transmit_dma

12C MALRIZEZHE (DMA =)

i2c_slave_receive_dma

12C MALEEHE (DMA £

i2c_memory_write

12C B%##E 3] EEPROM (i)

i2c_memory_write_int

12C E#i#2 %] EEPROM (i)

i2c_memory_write_dma

12C E%i#2 %] EEPROM (DMA #5)

i2c_memory_read

I2C ). EEPROM i## (i)

i2c_memory_read_int

12C )\ EEPROM #44dl (b0

i2c_memory_read_dma

12C )\ EEPROM #4445 (DMA #:0)

i2c_evt_irq_handler 12C 4t W iR
i2c_err_irq_handler 12C %87 H W ek 3
i2c_dma_tx_irq_handler 12C DMA & 3% H 7 6 %5
i2c_dma_rx_irq_handler 12C DMA 245 = 1 b %

5.12.1 ¥ i2c_reset
NRFR T R i2c_reset
 275. B i2c_reset
T H Ei::p%
ERAE i2c_reset
PR3 void i2¢c_reset(i2c_type *i2¢c_x)
Dhred Bt CRM (RHEPFIEALE D SAL12C Sk, 4 12C B FF £ as BRI E
HNSH i2c_x: Friki%Ry 12C 4hik
SZHOT LI A bz —: 12C1, 12C2
it 25 W
AR I
So oAt I
15 18 FH R B void crm_periph_reset(crm_periph_reset_type value, confirm_state new_state);
2Nl
| i2c_reset(12C1);
5.12.2 KK¥ i2c_software_reset

NEHIR T B $ i2c_software_reset

# 276. B¥ i2c_software_reset

T H ik
R i2c_software_reset
AR Y void i2c_software_reset(i2c_type *i2c_x, confirm_state new_state);
Theefiig JEIT 12C AN B EE AL, AT 12C A, SERRFCRAN i2¢_reset(i2¢_type

*i2c_x)—F¢

2024.03.01
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5.12.3

5.12.4

W H Ei: o)

LN | i2c_x: Frik#ER) 12C 4k
ZSHOTLLER A Hrpe —: 12C1, 12C2

WSS 2 new_state: R ALRES
S HOT LR A Hh 2 —: TRUE. FALSE

R EME I

So oAt I

Wi e 2 I

2Nl
i2c_software_reset(12C1, TRUE);
i2c_software_reset(12C1, FALSE);

BR# i2c_init
NERAER T R i2¢_init
R 277. R i2c_init

H #iR
efe i2c_init
BRI 2R Y void i2c_init(i2c_type *i2c_x, i2c_fsmode_duty_cycle_type duty, uint32_t speed);
Thread WH 12C BZHZ, DL ARERE AR S A b
HNSH i2c_x: ik 12C 4K
SZHOT LR A bz —: 12C1, 12C2
MWANZH 2 duty: PRI SCL =4k L=t
S ET: duty BB E 2122 vFIUE TS
WA 3 speed: SR, AL Hz
a2 8 x
A IR 7
Sk ok AF x
W F R 2 7
duty

PRFAE R (RZRIH E>2400kHz) K SCL M2k 525kt
I2C_FSMODE_DUTY_2_1: izl F SCL Mk a8t hy 2: 1
I2C_FSMODE_DUTY_16_9: #hidiki=t F SCL Mk 575tk 16: 9
i

\ i2c_init(12C1, 12C_FSMODE_DUTY_2_1, 100000);

BR¥ i2c_own_address1_set
T RAIR T A% i2c_own_address1_set

R 278. X ¥ i2c_own_address1_set

BH [P

4 i2c_own_address1_set

==
&
5
e

void i2c_own_address1_set(i2c_type *i2c_x, i2c_address_mode_type mode,

2024.03.01
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HiA iR

uint16_t address);

Tifeftig W EANHE 1

NS mode: AL 1 HuhEAE
Z R E . mode 1 [ 3 £ 12 S fu v A T

MANSH 2 address: AWl 1

12 [EME ¥

etk kAT ¥

B R I

mode

ARHLHHE 1 HuhEARE

I2C_ADDRESS_MODE_7BIT: 7 ik R
I2C_ADDRESS_MODE_10BIT: 10 for i hitAsk

i

\ i2c_own_address1_set(12C1, 2C_ADDRESS_MODE_7BIT, 0xA0);

5.12.5 BKi¥ i2c_own_address2_set
NERFER T EH i2c_own_address2_set

*® 279. E# i2c_own_address2_set

H #iR

R i2c_own_address2_set

R B T void i2c_own_address2_set(i2c_type *i2c_x, uint8_t address);

Thegsmiik WEANMAE 2, HAEANIMNE 2 (E5e)5, b4 2. & EEE R %k
RSCHR 7 bk, ASSCRE 10 ik

MWANZHA i2c_x: FriLFER 12C S
ZZHTLLER A Rz —: 12C1, 12C2

HMANSH 2 address: ALl 2

a2 8 x

A EIRN 7

Sk ok AF x

Wik F pa 2 7%

Nl

‘ i2c_own_address2_set(12C1, 0xB0);

5.12.6 X ¥ i2c_own_address2_enable

R T A% i2c_own_address2_enable

* 280. K% i2c_own_address2_enable

HH R
ZERAEA i2c_own_address2_enable
R Y void i2c_own_address2_enable(i2¢c_type *i2c_x, confirm_state new_state);
g AL 2 fERE, SEEAHLILAE 2 fERE T 2 JEANUNE 2 AR, A
i2c_own_address2_set it &1 [T

2024.03.01 #2191 fRAs 2.0.7
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HiA iR
LN | i2c_x: Frik#ER) 12C 4k
ZZHAT LA E iz —: 12C1, 12C2
MNSH 2 new_state: Huhlk 2 fFEEIRZS
S HOT LR A Hh 2 —: TRUE. FALSE
i 24 ¥
12 [EME ¥
etk kAT ¥
B H R 4 ¥
il

| i2c_own_address2_enable(12C1, TRUE);

5.12.7 ®K#¥( i2c_smbus_enable
TERIA T K% i2c_smbus_enable

% 281. E# i2c_smbus_enable

H #iR
R i2c_smbus_enable
PR T void i2c_smbus_enable(i2c_type *i2c_x, confirm_state new_state);
Thread SMBus #RE, EHEAEBINE 12C £

LN 2|

i2c_x: Pk 12C A%

ST LOER H P2 —: 12C1, 12C2

BWANSH 2 new_state: SMBus U AEIRAS
ZSH s E 2 —: TRUE. FALSE
it 25 7
R [BE 7
SR okt 7
e A L o 4 7
il

| i2c_smbus_enable(12C1, TRUE);

5.12.8 X¥ i2c_enable
NERAIR T BR%i2¢c_enable

2024.03.01

%+ 282. ¥ i2c_enable

A iR

R34 i2c_enable

R Y void i2c_enable(i2c_type *i2c_x, confirm_state new_state);

Digeftik 12C 4M&AfRE

HINSH1 i2c_x: FTiL#Ef 12C Ahix
ZZHOTLLER A 2z —: 12C1, 12C2

WMANSH 2 new_state: 12C #MEfEAEIR
BZHOT LI E b2 —: TRUE. FALSE

25 7
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5 B ik
R fi x
SE AT %
LLLEE: %
il

| i2c_enable(12C1, TRUE);

5.12.9 BKi¥ i2c_fast_mode_duty set

NEIA T K # i2c_fast mode_duty_set

* 283. FK# i2c_fast_mode_duty_set

H #iR
A€ i2c_fast_mode_duty_set
BRI AR Y void i2c_fast_mode_duty_set(i2c_type *i2c_x, i2c_fsmode_duty cycle_type duty);
Dhread BB PN 1 SCL IR AT 5 f 96 B2 LU, 1% R B RE AT 46 16 BR 2 void

i2c_init(i2c_type *i2c_x, i2c_fsmode_duty cycle_type duty, uint32_t speed) H [{j £
% duty Djge—#¥

LN 2|

i2c_x: Pk 12C A%
ZSHAT LRI E P —: 12C1, 12C2

MASH 2 duty: PR SCL B4k 5=t
S EAT: duty B E 2 S H R VEIIE TG
i 24 7
R EME 7
SR okt 7
Wi F BR 8 7
duty

PERLA, a3 EE>400kHZz) T SCL A2k 525t

N

|I2C_FSMODE_DUTY_2_1:
I2C_FSMODE_DUTY_16_9: i~ SCL &4k 52t 16: 9

PO AU SCL B4k At 2: 1

‘ i2c_fast_mode_duty_set(12C1, 1I2C_FSMODE_DUTY_2_1);

5.12.10

¥ i2c_clock_stretch_enable

R AR T BRHi2¢c_clock_stretch_enable

% 284. E¥ i2c_clock_stretch_enable

BH

[P

| e
R

i2c_clock_stretch_enable

void i2c_clock_stretch_enable(i2c_type *i2c_x, confirm_state new_state);

oo C
&
bl
e

P e AR SR B, IR BT T ML, X ENLERL, AERZHNASSTY, ZVOT
JERFBHSERE,  RIDYIXRE AT LAE S ML AT BE H Ak B B K18 T BB R AN S 2o sl
PIENEREAE, A T E MU B Th BRI T 522 EALESCRF e e, 41
2L EHUZHT 10 BT, A — R ASCREZ AN

MAZHA

i2c_x: Pk 12C A%

2024.03.01
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HiA iR

YT LLIER APz —: 12C1, 12C2

MNSH 2 new_state: %L AL AT HRRTES
ZHOT LR A Hh 2 —: TRUE. FALSE

i 25 7

R [EME 7

SRSkt 7

e F R 7

il

l i2c_clock_stretch_enable(12C1, TRUE);

5.12.11

¥ i2c_ack_enable
NERIIA T R i2c_ack_enable

* 285. F# i2c_ack_enable

H #iR
R i2c_ack_enable
PR T void i2c_ack_enable(i2c_type *i2c_x, confirm_state new_state);
Thred e ACK Fll NACK [ 87, 1% b8 20 H] T EALAI AL il — A7 15 /) ACK 5.

NACK, %T 12C @l bl - #) ACK Wi R rl LL %7 12C Hh ek # /& AT32 255 it

LN 2|

i2c_x: Pk 12C A%

ST LOER H P2 —: 12C1, 12C2

MNSH 2 new_state: ACK MiRCRZS
ZSHOT LB E Kbz —: TRUE. FALSE
i 24 7
IR [E{H o
SR okt 7
B R o
il

| i2c_ack_enable(12C1, TRUE);

5.12.12

¥ i2c_master_receive_ack_set

FERHIA T A% i2c_master_receive_ack_set

% 286. K% i2c_master_receive_ack_set

T H R
ZERAEA i2c_master_receive_ack_set
PR 2 A void i2c_master_receive_ack_set(i2c_type *i2c_x, i2c_master_ack_type pos)
Thegfig TR A B ], AE EHRBECS, HT R E % void

i2c_ack_enable(i2c_type *i2c_x, confirm_state new_state) )4 347 B . Z ek
ER EHR Y T TSR N B A9, BB IEAf Y[R 2 NACK

MAZHA

i2c_x: Pk 12C A%

2024.03.01

ZSHEA LU g P2 —: 12C1, 12C2
WASH 2 pos: ACKEN = 2khr &
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iH ik
SR EH: pos HHE L ZSHAVFEUE R
IR [EE o
g 0 P
A FH vk K P
pos

ACKEN 2 fr &

I2C_MASTER_ACK_CURRENT: ACKEN fi7 0B /8 I T 24 pi 4 4

I2C_MASTER_ACK_NEXT:

Bl

ACKEN L RCRAE 58 — At dan 717

‘ i2c_master_receive_ack_set(12C1, TRUE);

5.12.13

¥ i2c_pec_position_set

NERFER T EH i2c_pec_position_set

& 287. E# i2c_pec_position_set

i H

(P

i2c_pec_position_set

void i2c_pec_position_set(i2c_type *i2c_x, i2c_pec_position_type pos);

g | B | K
EF | W
GF | k2

£ SMBus 12 HAE BN AT, T #E PEC MALE, Ze ik HE 2
FERN T AE ENEOB T Bl AN AT, Re g IER 31 PEC I [F1 2 NACK

LN 2|

i2c_x: Pk 12C A%
ZSHT LRI E Hp 2 —: 12C1, 12C2

MINSHL 2 pos: PEC fiiH&
ZE . pos T E 2 ZSHAVFIUETER
it 25 7
R [BE 7
SR okt 7
e A L o 4 7
pos

ACKEN %6 B
[2C_PEC_POSITION_CURRENT:
I2C_PEC_POSITION_NEXT:

Bl
‘ i2c_pec_position_set(12C1, 12C_PEC_POSITION_CURRENT);

41515 2 PEC
T PEC

5.12.14 ¥ i2c_general_call_enable
R T BA%i2c_general_call_enable

2024.03.01

% 288. ¥l i2c_general_call_enable

BH

[P

i2c_general_call_enable

#2231
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HiA iR
PR E R Y void i2¢c_general_call_enable(i2c_type *i2¢c_x, confirm_state new_state);
Tifeftig TR bAoA RE, AR TS S R fR Ik 0x00
MANSEA i2c_x: PR 12C 4hixk
SZHOT LR A bz —: 12C1, 12C2
MANSH 2 new_state: | bR
BZHOT LR A b2 —: TRUE. FALSE
i 24 ¥
& [EME ¥
Jeth kAT ¥
B R p
~pl
‘ i2c_general_call_enable(12C1, TRUE);

5.12.15 ¥ i2c_arp_mode_enable
NEFR T H i2c_arp_mode_enable

& 289. E# i2c_arp_mode_enable

b
- |

mA Ei::3%)
R i2c_arp_mode_enable
PR void i2c_arp_mode_enable(i2c_type *i2c_x, confirm_state new_state);

&g
e
2
=

SMBus ARP ik f#6E, f#RE T 5

W& SMBus FHL: R FEAHLHEE 0001000x
Wit & SMBus 4% MM % # BRAHIEE 0001100x
% ARP Pl i 1% 2% SMBUS 3

MASHA

i2c_x: PN 12C Mk
ZSHA LUl g bz —: 12C1, 12C2

WSS 2 new_state: ARP Hiihfdi fEIRAS
ZSHA s E 2 —: TRUE. FALSE
25 7
& [BE 7
VR 7
R FH eR 4 7
N

‘ i2c_arp_mode_enable(12C1, TRUE);

5.12.16 X ¥ i2c_smbus_mode_set
N RAIE T A% i2c_smbus_mode_set

% 290. ¥ i2c_smbus_mode_set

HH R
PR EA i2c_smbus_mode_set
R Y void i2c_smbus_mode_set(i2c_type *i2c_x, i2c_smbus_mode_set_type mode);
TyRe ik SMBus # &AL, FLAESE SMBus FH1EI# SMBus %%

2024.03.01
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HiA iR
LN | i2c_x: Frik#ER) 12C 4k
ZZHAT LA E iz —: 12C1, 12C2
MASH 2 mode: SMBus &k
Z R E 1. mode 1 [ 3 £ 12 S fu v A T
i 24 ¥
12 [EME ¥
etk kAT ¥
B H R 4 ¥
mode
SMBus # %15
I2C_SMBUS_MODE_DEVICE: SMBus %%
[2C_SMBUS_MODE_HOST: SMBus E#L

Bl
‘ i2c_smbus_mode_set(12C1, 12C_SMBUS_MODE_HOST);

5.12.17 ¥ i2c_smbus_alert_set
TR T K% i2c_smbus_alert_set

* 291. E# i2c_smbus_alert_set

H #iR
R i2c_smbus_alert_set
PR 2 B void i2c_smbus_alert_set(i2c_type *i2c_x, i2c_smbus_alert_set_type level);
Dhred SMBus $2HE 5| JFE-T- 1B, AT LLRESEEE 5] B0 B sy F P B

LN 2| i2c_x: Pk 12C 4%

ST LOEE H P2 —: 12C1, 12C2

HINSHL 2 level: SMBus H&HE 5| I H T
ZR TN level [ H £ ZSH AV BUETE H
25 7
R [BE 7
SRkt 7
e F R 7
level

SMBus 212 5] 5 H >

I2C_SMBUS_ALERT _LOW: SMBus #2825 % H 4% H~F
2C_SMBUS_ALERT HIGH: SMBus $2/ 5| % H! & s
A~

\ i2c_smbus_alert_set(12C1, 12C_SMBUS_ALERT_LOW);

5.12.18
T RAIER T PREi2¢_pec_transmit_enable

¥ i2c_pec_transmit_enable

& 225 |
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R 292. K# i2c_pec_transmit_enable

BiH #R
A€ i2c_pec_transmit_enable
PR T void i2c_pec_transmit_enable(i2¢c_type *i2c_x, confirm_state new_state);
Thegfik PEC f&HififE, JOXMEUC PEC, HIHMIMEREUS, PEC K& por B sz
MANSEA i2c_x: PR 12C 4k
SZHOTLLER A bz —: 12C1, 12C2
WMASH 2 new_state: PEC L4 i iRAS
ZZHAT UL E 2 —: TRUE. FALSE
th =% 7
b4 EIf ) P
Sk ok AF x
Bl H B 4 7
Nl

‘ i2c_pec_transmit_enable(12C1, TRUE);

5.12.19

¥ i2c_pec_calculate_enable

NI T K% i2c_pec_calculate_enable

#* 293. F¥# i2c_pec_calculate_enable

A i3}
ERAE i2c_pec_calculate_enable
R Y void i2c_pec_calculate_enable(i2¢c_type *i2c_x, confirm_state new_state);
Digefliid f#ife PEC 4
HNSH i2c_x: ik 12C 4K
SZHOT LR A bz —: 12C1, 12C2
WMANSH 2 new_state: PEC 5l k&
S HA UL Hih 2 —: TRUE. FALSE
it 24 &
IR [FIME ¥
SR kAT &
R FH pR 4 7
N

‘ i2c_pec_calculate_enable(12C1, TRUE);

5.12.20

H ¥ i2c_pec_value_get

FERFR T EH i2c_pec_value_get

F 294. ®¥ i2c_pec_value_get

W H i3
R i2c_pec_value_get
AR Y uint8_t i2c_pec_value_get(i2c_type *i2c_x);
ThRestik FREL4 7T PEC 15
MANSEA i2c_x: FTELFEHT 12C Fhix

2024.03.01
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HiA i)
EZSHE LR 2 —: 12C1, 12C2
i 24 uint8_t: 7f PEC &
IR [E{E 7
S Ak 7
W F R 7
il

l Pec_value = i2c_pec_value_get(12C1);

512.21 i #i2c_dma_end_transfer_set

FEFER T EH i2c_dma_end_transfer_set

* 295. E# i2c_dma_end_transfer_set

H #iR

EiRA €A i2c_dma_end_transfer_set

PR T void i2c_dma_end_transfer_set(i2c_type *i2c_x, confirm_state new_state);

Thread DMA f&mai iR, 4R itk e fdm — B 50

MANSEA i2c_x: PRI 12C 4hik
SZHOT LR A bz —: 12C1, 12C2

MASHL 2 new_state: &5 EiH/E —EHIE
ZHOT LR A bz —: TRUE. FALSE

a2 8 x

A IR 7

Sk ok AF x

W F R 2 7

Nl

| i2c_dma_end_transfer_set(12C1, TRUE);

5.12.22 X ¥ i2c_dma_enable
AR T K# i2c_dma_enable

3+ 296. K ¥ i2c_dma_enable

A iR

ZERAEA i2c_dma_enable
R Y void i2c_dma_enable(i2c_type *i2c_x, confirm_state new_state);
Difeftiik DMA f&£%i{fi e
HINSH1 i2c_x: PTEkFER 12C 4hik

S HOTLLER A 2z —: 12C1, 12C2
WNSH 2 new_state: DMA fF IR

S H LLEIE M2 —: TRUE. FALSE
i 24 7
IR A p
So okt p
B R FH ok 4 p

2024.03.01
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Bl

| i2c_dma_enable(12C1, TRUE);

5.12.23 ¥ i2c_interrupt_enable

N RAIER T PRELi2¢_interrupt_enable

*® 297. E# i2c_interrupt_enable

A ik
A EA i2c_interrupt_enable
PR Y void i2¢_interrupt_enable(i2¢c_type *i2c_x, uint16_t source, confirm_state
new_state)
Bl (ipu 12C i i A
LN | i2c_x: Frik#ER 12C 4k
ESHOTLUER E Kz —: 12C1, 12C2
MASH 2 source: KK
ZR TN source A [H T 2 1SR AV EUE L
WASH 3 new_state: FWIHALIRAS
ZSHOTLUER E H 2 —: TRUE. FALSE
it 24 7
IR [EME 7
Seth kAT 7
R FH R 2 7
source
Hh T

I2C_DATA_INT:  Zida b

I2C_EV_INT: Ao b
I2C_ERR_INT:  45i% il

Bl

‘ i2c_interrupt_enable(12C1, 12C_DATA_INT, TRUE);

5.12.24 ¥ i2c_start_generate

2024.03.01

MR T K $ i2c_start_generate

# 298. K¥ i2c_start_generate

W H i3

R4 i2c_start_generate

PR % A void i2¢_start_generate(i2c_type *i2c_x);

ThRedtik AR AR (ENVEAD

MANSHA i2c_x: P FERT 12C fhik
ZZHOT LI E bz —: 12C1, 12C2

i 24 7

IR A p

Jath kAT 7

B H R 4 7
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Bl

l i2c_start_generate(12C1);

5.12.25 ¥ i2c_stop_generate
TR T A% i2c_stop_generate

*® 299. EK# i2c_stop_generate

A ik

A EA i2c_stop_generate

PR void i2¢c_stop_generate(i2c_type *i2c_x);

ThRedtiid FEAEAE RS At

LN | i2c_x: FrTik#ER 12C 4k
ESHOTLUER E H Az —: 12C1, 12C2

it 24 7

IR [EME 7

SR okt 7

B R F R 2 7

il

‘ i2c_stop_generate(I12C1);

5.12.26 X ¥ i2c_7bit_address_send

2024.03.01

R T K% i2c_Tbit_address_send
% 300. ¥¥ i2c_7bit_address_send

A i3}
ERAE i2c_7bit_address_send
R Y void i2¢c_7bit_address_send(i2c_type *i2c_x, uint8_t address, i2¢_direction_type
direction);
ThRedthiR Bk T AL MM EE (=P
HNSH i2c_x: ik 12C MK
ZHOT LR A bz —: 12C1, 12C2
HNSH 2 address: MALHLIE
WASH 3 direction: R L% J7 [
Z R % 5. direction 2 [f ¥ £ %S4 o VF BUE T
i 24 7
IR [EME 7
Stk kAT 7
B H R 4 o
direction
AE Y Ty
[2C_DIRECTION_TRANSMIT: FHLKIE
I2C_DIRECTION_RECEIVE: F ML
N

\ i2c_7bit_address_send(I2C1, 0xBO, 12C_DIRECTION_TRANSMIT);
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5.12.27 ¥ i2c_data_send
NERHIA T A% i2c_data_send

% 301. E# i2c_data_send

A iR
PR EA i2c_data_send
PR T void i2c_data_send(i2c_type *i2c_x, uint8_t data);
Difettik RIEHHE
LN | i2c_x: Frik#ER 12C 4k
ZZHAT UG E iz —: 12C1, 12C2
MANSH 2 data: fEHI%URE
it 24 7
IR [F{H 7
SR ok o
B R 7
il

| i2c_data_send(12C1, 0x55);

5.12.28 ¥ i2c_data_receive
R T K% i2c_data_receive

* 302. ¥# i2c_data_receive

A i3}
ERAE i2c_data_receive
PR3 uint8_t i2c_data_receive(i2c_type *i2c_x);
Digeflid Bl s

MINSE

i2c_x: Pk 12C 4%
SHAT LRI E P —: 12C1, 12C2

it 25 uint8_t: UK
iR [ElME x
SR KA x
ek e £ x
Bl

| data_value =i2c_data_receive(12C1);

5.12.29 % i2c_flag_get
TRIIA T %L i2c_flag_get

3 303. E# i2c_flag_get

W H i3
PR €2 i2c_flag_get
AR Y flag_status i2c_flag_get(i2c_type *i2c_x, uint32_t flag);
ThRestik RENF EADRAS

2024.03.01
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5.12.30

2024.03.01

HiA i)
LN | i2c_x: Frik#ER) 12C 4k
ZZHAT LA E iz —: 12C1, 12C2
MANSH 2 flag: HEIRECRE bR £ iL4%
LS HE R I flag
i 24 ¥
12 [EME flag_status: FrEAFPRES
ZIREE Y2 —: SET. RESET
etk AT ¥
B H R 4 ¥
flag

TR EAROIRES 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:
|2C_BUSERR_FLAG:
|2C_ARLOST FLAG:
|2C_ACKFAIL_FLAG:
|2C_OUF_FLAG:
|2C_PECERR_FLAG:
I2C_TMOUT_FLAG:
|2C_ALERTF_FLAG:
|2C_TRMODE_FLAG:
I2C_BUSYF_FLAG:
12C_DIRF_FLAG:
I2C_GCADDRF_FLAG:
|2C_DEVADDRF_FLAG:
I2C_HOSTADDRF_FLAG:
|2C_ADDR2_FLAG:
i

IR 2 A 58 bR A
0~7 frthEVE AR &

Hodle Ak e b i

T 9~8 firtuhl kLA HR &
15 28 A e bR A
P G a i b
FIL G B s ik
AR bR
e 2 K bnibs

IS R Wb

i bR

PEC #ZHUH kAR &
SMBus bR

SMBus & lib5 &
(L

AR

Pk 7 T b &

R R R
SMBus ¥ # itk Uhr &
SMBus F bk bR &
el Bk 2 F7&

| i2c_flag_get(12C1, 12C_STARTF_FLAG);

¥ i2c_interrupt_flag_get
FEAIR T K% i2¢_interrupt_flag_get

X 304. K# i2c_interrupt_flag_get

HH R
ZERAE i2c_interrupt_flag_get
R Y flag_status i2c_interrupt_flag_get(i2c_type *i2c_x, uint32_t flag);
Thegdmiik SRR EALRAS, TS 2 o A e s

MAZHA

i2c_x: Pk 12C A%
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HiA i)

ZZHAT UG E iz —: 12C1, 12C2

MANSH 2 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 e ZRUIRS Obe i, HLESHE ST

I2C_STARTF_FLAG:
|2C_ADDR7F_FLAG:
|2C_TDC_FLAG:
|2C_ADDRHF_FLAG:
I2C_STOPF_FLAG:
|2C_RDBF_FLAG:
|2C_TDBE_FLAG:
|2C_BUSERR_FLAG:
|2C_ARLOST FLAG:
|2C_ACKFAIL_FLAG:
|2C_OUF_FLAG:
|2C_PECERR_FLAG:
I2C_TMOUT_FLAG:
|2C_ALERTF_FLAG:
Bl

IR 2 A 58 bR S
0~7 frthEVC AR &
Hodle A e b &
T 9~8 firdtuhl kLA HR &
15 28 A e bR A
P G a i b
FIL G A B b ik
AR bR
e 2 K bn ik

IO R M

i bR

PEC #HUH kAR &
SMBus bR
SMBus & lib5 &

‘ i2c_interrupt_flag_get(I12C1, 12C_STARTF_FLAG);

5.12.31 % i2c_flag_clear
NERIIA T R i2c_flag_clear

% 305. K¥ i2c_flag_clear

W H i3
R i2c_flag_clear
R ER T void i2¢c_flag_clear(i2c_type *i2c_x, uint32_t flag);
ThRedtik THEBRAREAL
LN i2c_x: P FERT 12C fhik
ZHOT LU E bz —: 12C1, 12C2
MANZH 2 flag: FrEBRIIIRELSE
LSRR I flag
i =4 o
12 [EE o
Jath kAT 7
B H R 4 x
flag

2024.03.01
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T I3 ESERIRESHIAR S, KT 5T

I2C_BUSERR_FLAG:
12C_ARLOST_FLAG:
12C_ACKFAIL_FLAG:
12C_OUF_FLAG:
|2C_PECERR_FLAG:
12C_TMOUT_FLAG:
|2C_ALERTF_FLAG:
|2C_ADDRT7F_FLAG:
12C_STOPF_FLAG:

il
\ i2c_flag_clear(12C1, 12C_ACKFAIL_FLAG);

5.12.32

2024.03.01

MREE R E

i KA E

IR 2R U 7

i AR &

PEC sl iibn
SMBus i i Fr &
SMBus 2R &

0~7 fr bk VCFe b &
15 1 25t P2 AR SE bR

¥ i2c_config

NERFER T i i2¢c_config

% 306. E% i2c_config

A i3}

R4 i2c_config

PRI void i2¢c_config(i2c_handle_type* hi2c);

Lhae g 12C #ngntbes ke, HIF#14a1L 12C, pREN I i2c_lowlevel_init()psi %L, SEHL
12C #M&. GPIO. DMA. Hli%s#4a1k

WS hi2c: 1511 i2c_handle_type 257 () 45 #y 14
ZSEAENREIA WL i2c_handle_type

it 24 7

R [BE 7

SR ok 7

LA void i2¢_lowlevel_init(i2c_handle_type* hi2c);

i2c_handle_type* hi2c

i2c_handle_type 7 i2c_application.h i

typedef struct

{
i2c_type
uint8_t
__lOuint16_t
__ 1O uint32_t
__ 10 uint32_t
__ 10 uint32_t

__10i2c_status_type

dma_channel_type

dma_channel_type

dma_init_type
}i2c_handle_type;

*j2cx;

*pbuff;

pcount;

mode;

timeout;

status;
error_code;
*dma_tx_channel,
*dma_rx_channel;
dma_init_struct;
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i2cx

Jri#811 12C 4hi, %S0T LLIRIH Hrhz —: 12C1, 12C2
pbuff

B FNCEE BB

pcount

BT H 5

mode

12C B, WEBFPIRESHULEH, HALH RO

timeout

JE VR T S ()

status

FERPIRAS, WHEPIRESHUER, H P EFHERL

error_code

% i2c_status_type ZRAYEE RIS, Ml kKA R G, AR EICFKE R
12C_OK: & iz, e

I2C_ERR_STEP_1: iz RN
I2C_ERR_STEP_2: IR 2 4R
I2C_ERR_STEP_3: IR 3 AR
I2C_ERR_STEP_4: IR 4 R
I2C_ERR_STEP_5: IR 5 AR
I2C_ERR_STEP_6: IR 6 AR
I2C_ERR_STEP_7: WUR T AR
I2C_ERR_STEP_8: LR 8 HiiR
I2C_ERR_STEP_9: LR 9 HiR
I2C_ERR_STEP_10: IR 10 HHR
I2C_ERR_STEP_11: IR 11 AR
I2C_ERR_STEP_12: IR 12 FEiR
I2C_ERR_START: START 4 1F R I&4S
I2C_ERR_ADDR10: 10 fr itk (bit9~8) KikiiR
I2C_ERR_ADDR: Mk % iR
I2C_ERR_STOP: STOP 2t Kikk =
I2C_ERR_ACKFAIL: N R
I2C_ERR_TIMEOUT: B IS 1R

I2C_ERR_INTERRUPT: HEOGREMERE, N TR
dma_tx_channel

12C k1% DMA if g

dma_rx_channel

12C #2% DMA il

dma_init_struct

DMA #Jia A2 i i

N

i2c_handle_type hi2c;
hi2c.i2cx = 12C1;
i2c_config(&hi2c);
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5.12.33

¥ i2c_lowlevel_init

FRFIA T PAELi2¢_lowlevel_init

% 307. E# i2c_lowlevel_init

A iR
A EA i2c_lowlevel_init
PR T void i2¢c_lowlevel_init(i2c_handle_type* hi2c);
Difeftig 12C JEJZWIUAL IR B B, #E k3 i2c_config WA, FTFSeBlwIghit 12C 4h

. GPIO. DMA. wresgIantt, i Z M7 76 s SN # s 12C Alastid iE

MWASHA

hi2c: F8[ i2c_handle_type 574 K] 45 ¥ 14
ZSHVEANTER W i2c_handle_type

it 25

T

R EHME

SepaR At

W F R 2

off | off | ot

N

{
if(hi2c->i2cx == 12C1)
{
SEHL12C1 (IR
}

{
SEHL12C2 [H) Rk

else if(hi2c->i2cx == 12C2)

void i2c_lowlevel_init(i2c_handle_type* hi2c)

5.12.34 FE¥ i2c_wait_end
TRAHR T EH i2c_wait_end

2024.03.01

* 308. X ¥ i2c_wait_end

A iR
ZERAEA i2c_wait_end
R Y i2c_status_type i2c_wait_end(i2c_handle_type* hi2c, uint32_t timeout);
Digeftik ERRERE N, ZEBH T DMA LU ih AL damtsi s, By X pr AL i G ek 2

AERHZE R, PrRART DAE I A e HOR S5 A A 4l

MASHA

hi2c: 15[ i2c_handle_type 2570 (1) &5 #y 14
ZBEVETIE W i2c_handle_type

MANZH2 timeout: ZE{3 I I [A]
i 24 7
IR A i2c_status_type: fHiRfUHY
SRR 5.12.32 BRI TE 2 %S A VFEUE G
So okt p
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5.12.35

2024.03.01

BH

[P

W F R 2

x

Bl

{

I SERFEREE A

{

error_handler(i2c_status);

error_handler(i2c_status);

if (i2c_master_transmit_dma(&hi2c, 0xBO, tx_buf, 8, OXFFFFFFFF) != 12C_OK)

if(i2c_wait_end(&hi2c, OXFFFFFFFF) I= 12C_OK)

¥ i2c_wait_flag

R T #R L i2c_wait_flag

% 309. B¥ i2c_wait_flag

A i3}
A€ i2c_wait_flag
R E R Y i2c_status_type i2¢c_wait_flag(i2c_handle_type* hi2c, uint32_t flag, uint32_t
event_check, uint32_t timeout)
Digeflid S EREE B
RAZER BUSYF IR SR I E RN, HANREHREMHFEEER
WMASH hi2c: 457 i2c_handle_type 2% (25 1)1k
ZEEN: 0 BHEZESHATIETER
WMASHL 2 hi2c: 457 i2c_handle_type 2% (25 11k
ZSHEATE R W i2c_handle_type
MIANSHL 3 event_check: ZEfpbr B FEINANZFRERE
Z R ET: event_check 7[5 5 £ 1% S5 A V1 UE Y6
MNSHL 4 timeout: 543588 i B [A]
i 24 7
IR [AME i2c_status_type: 20D
ZR TN 5.12.32 BT 2 %S B AVFEUETEH
Stk kAT 7
B H R 4 o
flag
T ER AR E

I2C_STARTF_FLAG:
I2C_ADDRT7F_FLAG:
I2C_TDC_FLAG:
|2C_ADDRHF_FLAG:
I2C_STOPF_FLAG:
I2C_RDBF_FLAG:
I2C_TDBE_FLAG:

AR A7 A SE bR
0~7 AribshikULHChR &

B A i 58 bR 2

ML 9~8 izl kLR kR &
S R SR A A S R
PR 22 i a i A
KIEGM ARG
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5.12.36

I2C_BUSERR_FLAG:
[2C_ARLOST_FLAG:
12C_ACKFAIL_FLAG:
12C_OUF_FLAG:
[2C_PECERR_FLAG:
[2C_TMOUT_FLAG:
12C_ALERTF_FLAG:
I2C_TRMODE_FLAG:
12C_BUSYF_FLAG:
I2C_DIRF_FLAG:
I2C_GCADDRF_FLAG:
I2C_DEVADDRF_FLAG:
I2C_HOSTADDRF_FLAG:
I2C_ADDR2_FLAG:
event_check

MR R
ik & R br &
INESPRICIRS

i AR

PEC s kbr &
SMBus i fr &

SMBus #EREfR &

fE AR

MERIThR &

47 1A bR 75

IR b RO &
SMBus # £ Huhik- Uk &
SMBus E N HEREHR &
B B AE 2 bR

SR bR B I R A I Z R R A
I2C_EVENT_CHECK_NONE: Ak B FA
I2C_EVENT_CHECK_ACKFAIL: #:# ACKFAIL it
I2C_EVENT_CHECK_STOP: K STOP it

N

\ i2c_wait_flag(&hi2c, 12C_BUSYF_FLAG, 12C_EVENT_CHECK_NONE, OxFFFFFFFF);

¥ i2c_master_transmit

NERIIA T K% i2c_master_transmit

% 310. B¥ i2c_master_transmit

A
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);
Digeflid FEHUREESE RlTr=0, ZRECLHETT N, PTG, 12C AR 7ER

MASHA

hi2c: 15[ i2c_handle_type 2570 (1) 45 ¥y 14
ZBEVETE W i2c_handle_type

LN ) address: MLl
WMANSH3 pdata: 1§ Ak HE 1B 4 ik
N size: HUHE KIEANHL
MANZH5 timeout: ZE{3 I I [A]
i 24 7
IR [AME i2c_status_type: 20D
S FY 5.12.32 15 2 1% S H A VP EUE TG
Je kAt 7
B FH R 2 7
N

‘ i2c_master_transmit(&hi2c, 0xBO, tx_buf, 8, OXFFFFFFFF);
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5.12.37

BR¥ i2c_master_receive

NERFIA T PAEi2c_master_receive

% 311. B i2c_master_receive

BiH #R
A EA 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);
Thegfik TR RO, ZRBURIHIE N, BUTTERUS, 12C WA 58

MWASHA

hi2c: F8[ i2c_handle_type 574 K] 45 ¥ 14
ZSHVEANTER W i2c_handle_type

MANSH 2 address: MLHbGE
MANSH3 pdata: FEUSCEE I H A
LN size: HRIEIAHL
MANZ¥5 timeout: “Ef I I [A]
28 7
IR [EE i2c_status_type: HiR{UIY
ZRE T 5.12.32 BIE 2 2B AT IUETEHE
Se skt 7
e FH R 7
il

‘ i2c_master_receive(&hi2c, 0xBO, rx_buf, 8, OxXFFFFFFFF);

5.12.38

E¥ i2c_slave transmit

NERIIA T K i2c_slave_transmit

% 312. E# i2c_slave_transmit

MANSH 2 pdata: 5 &% K it H 4 bk
MINSH 3 size: Hd RKiEME
N timeout: 5543 BT B 1)
EhRE 7
AL i2c_status_type: 45iR0IG
S E 5.12.32 & B 2 % SR vFIUE Y6
S g AE 7
e F R 7
N

2024.03.01

TiH Eii:py
R i2c_slave_transmit
PR AR i2c_status_type i2c_slave_transmit(i2c_handle_type* hi2c, uint8_t* pdata,
uint16_t size, uint32_t timeout);
Dhredd ML EE R el 7720, ZRBURHZETT A, PATERUE, 12C AR 78R

MANSHA

hi2c: 450 i2c_handle_type 2% ()25 11k
ZSHEATER W i2c_handle_type

‘ i2c_slave_transmit(&hi2c, tx_buf, 8, OXFFFFFFFF);
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5.12.39

¥ i2c_slave _receive

NERFIAR T PREi2¢_slave_receive

% 313. E# i2c_slave_receive

BiH #R
PR EA i2c_slave_receive
PR T i2c_status_type i2c_slave_receive(i2c_handle_type* hi2c, uint8_t* pdata, uint16_t
size, uint32_t timeout);
Thegfig MALECEEE Gl 20, ZRBRIHIE T, BUTTERUG, 12C WA 56

MWASHA

hi2c: F81 i2c_handle_type Z57Y ¢ 45 ¥ 14
ZSEEANEIR W i2c_handle_type

MANSH 2 pdata: FEUSCEE I H A
NS 3 size: HRIRIA L
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_receive(&hi2c, rx_buf, 8, OXFFFFFFFF);

5.12.40

BR¥ i2c_master_transmit_int

TR T BAEi2c_master_transmit_int

* 314. E# i2c_master_transmit_int

TiH Eii:py

ERAE i2c_master_transmit_int

R B T i2c_status_type i2c_master_transmit_int(i2c_handle_type* hi2c, uint16_t address,
uint8_t* pdata, uint16_t size, uint32_t timeout);

Dhretd FHUREEAE R0 ZRBCR AR ZE 73, Z R EIRAT SERUS 12C @ IUE R
gho, AT LU i ek 4L i2c_wait_end ()55 TR S L

WMASHA hi2c: 1R i2c_handle_type 257 () 4k ik
ZSHEANTER W i2c_handle_type

HNSH 2 address: MALHbIE

WMAZH3 pdata: 135 Ak Hdf BB AL

MANZH 4 size: Hudli kit ML

MAZH5 timeout: “E£F I I [A]

25 7

IR [EE i2c_status_type: fHiRfURY
S FT 5.12.32 A b E 2 S FIUE TE

So oAt 5

Wi F R 2 x
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Bl

l i2c_master_transmit_int(&hi2c, 0xBO, tx_buf, 8, OXFFFFFFFF);

5.12.41

¥ i2c_master_receive_int

R T K% i2c_master_receive _int

% 315. E# i2c_master_receive_int

i H

Eitipy

i2c_master_receive_int

X | =
| e
m
e

i2c_status_type i2c_master_receive_int(i2c_handle_type* hi2c, uint16_t address,
uint8_t* pdata, uint16_t size, uint32_t timeout);

=
=
=
5

FHBEARE CREiTR0, ZREURIEE TR, ZREHUT SRS 12C B
REEH, WL I B % i2c_wait_end ()45 T 5E K

MAZHA

hi2c: F81 i2c_handle_type 2574 (¢ 45 ¥ {4
ZSEEANEIR W i2c_handle_type

MANSH 2 address: MLHbLE
MANSH3 pdata: FEUSCHE K A
N size: HHRIEIA L
MANSH 5 timeout: %5 F5 RSB 7]
LR 7
IR [EE i2c_status_type: HiRfUIY
Z R E Y 5.12.32 BIE 2 %S M AVFIUETE
Je skt 7
e FH R 2 7
A~

‘ i2c_master_receive_int(&hi2c,

0xBO, rx_buf, 8, OXFFFFFFFF);

5.12.42

K%Y i2c_slave_transmit_int

NERIIA T R i2c_slave_transmit_int

% 316. E¥ i2c_slave_transmit_int

THE

ik

i2c_slave_transmit_int

23]

i2c_status_type i2c_slave_transmit_int(i2c_handle_type* hi2c, uint8_t* pdata,

uint16_t size, uint32_t timeout);

s

G

MHUEZEIE Chlrs ), ZRBURIRMERA, ZREHUTERJE 12C JBifid
REEH, AL R i2c_wait_end ()2 433 158 B

MANSHA

hi2c: 450 i2c_handle_type 2% ()45 1)1k
ZSHEATER W i2c_handle_type

WMANSH 2 pdata: 1§ AR HE 1B 4 bk
WMASH3 size: U KIENEL

MAZH 4 timeout: SEAF I I [A]
25 7

IR [EE i2c_status_type: fEiRfLHY

2024.03.01
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BH EiE:p4y
S 511 5.12.32 B L %S K v BUE T
Sk kAT 7
Wi F pa 2 x
Bl

5.12.43

NEMIA T E L i2c_slave_receive_int

MANSH 2 pdata: EUWSCHIE B A ik
MANSH 3 size: HREILAE
MINSH 4 timeout: %5 #5 RS B 7]
it 25 7
YL EN i2c_status_type: FEiRfLHY
ZR &N 5.12.32 B E 2 ZSHAFBUETEH
SR okt 7
e A I o 4 7
il

‘ i2c_slave_transmit_int(&hi2c, tx_buf, 8, OXFFFFFFFF);

E ¥ i2c_slave_receive_int

% 317. ¥ i2c_slave_receive _int

H #iR
A€ i2c_slave_receive_int
PR T i2c_status_type i2c_slave_receive_int(i2c_handle_type* hi2c, uint8_t* pdata,
uint16_t size, uint32_t timeout);
Thread ML (0, ZRBUR AR ZET X, T S 12C @ iliE

REEw, WL I AL i2c_wait_end ()& R T SE K

LN 2|

hi2c: #514 i2c_handle_type 257 [ 45 ¥4 {k&
ZSEEAER W i2c_handle_type

\ i2c_slave_receive_int(&hi2c, rx_buf, 8, 0XFFFFFFFF);

5.12.44 X ¥ i2c_master_transmit_dma
TR T BREi2c_master_transmit_dma

2024.03.01

% 318. Hi# i2c_master_transmit_dma

BH

[P

i2c_master_transmit_dma

|
X

==
&
5
e

i2c_status_type i2c_master_transmit_dma(i2c_handle_type* hi2c, uint16_t

address, uint8_t* pdata, uint16_t size, uint32_t timeout);

&g
g
2
5

EHRIERIE (DMA FRD, ZRBUEIEZE TR, ZREBET UG 12C #ilE
KREETR, AL 26 8 i2c_wait_end ()54 LSS A

MASHA

hi2c: 15[ i2c_handle_type 2570 (1) &5 #y 14
HSHFENHEIR W i2c_handle_type

MINSH 2 address: M HLHbHE
WASH 3 pdata: £ A% s i E stk

241 R R4 2.0.7
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HiA iR
LN size: il RKIE L
MANSH 5 timeout: %5 ET B 7]
i 25 7
IR [EE i2c_status_type: HiRfUIY
ZRE Y 5.12.32 B E 2 2 H A IEEHE
SRSkt 7
e F R 7
il

l i2c_master_transmit_dma(&hi2c, 0xBO, tx_buf, 8, OXFFFFFFFF);

5.12.45

PR % i2c_master_receive_dma

R T Rk i2c_master_receive_dma

* 319. E# i2c_master_receive_dma

W H Ei::3%)
R i2c_master_receive_dma
PR T i2c_status_type i2c_master_receive_dma(i2c_handle_type* hi2c, uint16_t

address, uint8_t* pdata, uint16_t size, uint32_t timeout);

=
o
[aNay
Bt
[

FEHUEYHEE (DMA 7520, ZmECE AR ZETT 30 Z BT 2 e 12C i@ iie

REEw, WL I AL i2c_wait_end ()& R T SE K

LN 2|

hi2c: 457 i2c_handle_type 2% (25 1)1k
ZSHEATE R W i2c_handle_type

MASH 2 address: MALHbLE
MINSH3 pdata: FEUSCEE ) H A ki
N size: HARIZEIA L
MANZ¥5 timeout: <543 HE I A [A]
25 7
YL EN i2c_status_type: fEiRfLHY
ZR &N 5.12.32 B E 2 ZSHABUETEH
Je kAt 7
R FH eR 4 7
N

‘ i2c_master_receive_dma(&hi2c, 0xBO, rx_buf, 8, OXFFFFFFFF);

5.12.46

BR¥ i2c_slave_transmit_dma

TR T BAEi2¢_slave_transmit_dma

* 320. K% i2c_slave_transmit_dma

i

H

ik

i2c_slave_transmit_dma

X | R
wr | o
m
e

i2c_status_type i2c_slave_transmit_dma(i2c_handle_type* hi2c, uint8_t* pdata,

uint16_t size, uint32_t timeout);

&
5
=
[

MHURIEHEE (DMA 7720, s HURE AR ZET7 30, R8T 58 e 12C IE it

2024.03.01
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HiA iR

REETR, AT LA I B3 i2¢c_wait_end ()& 43 58 B

WMANSH hi2c: 151 i2c_handle_type 5% ({45 11k
EZSHFEANHE IR W i2c_handle_type

NS 2 pdata: i A&EFHE 0 HH Mkl

MANZH 3 size: HHE RIEANEL

LN timeout: %5 RS B 7]

i 25 7

IR [EE i2c_status_type: HiRfUIY
R E T 5.12.32 B E 2 2 M AFIEEHE

S okt 7

U P R 4 7

i

‘ i2c_slave_transmit_dma(&hi2c, tx_buf, 8, OXFFFFFFFF);

5.12.47

¥ i2c_slave receive_dma

NERFEA T R %L i2¢_slave_receive_dma

% 321. ¥ i2c_slave_receive_dma

i H

i7p%)

i2c_slave_receive_dma

R | =
&
S
e

i2c_status_type i2c_slave_receive_dma(i2c_handle_type* hi2c, uint8_t* pdata,
uint16_t size, uint32_t timeout);

&g
e
2
=

MALFZNE SR (DMA T30, iZeRBoe AR 2E T3, SR IT 7 e 12C it

KL, A LLE T % i2c_wait_end ()54 T 5E A

MASHA

hi2c: 151 i2c_handle_type 257 () 45 #y 14
LS HVENREIA I i2c_handle_type

NS 2 pdata: FEUSCHE ) H A
MINSHL3 size: HRIZEIA L
MANZH 4 timeout: “EfF I I [A]
i 24 7
IR [AME i2c_status_type: #HiR{UIG
ZR &N 5.12.32 BT 2 %S B AVFEUETEH
SR kAT 7
R FH eR 4 7
N

‘ i2c_slave_receive_dma(&hi2c,

rx_buf, 8, OXFFFFFFFF);

5.12.48

K% i2c_memory_write

MR T B % i2c_memory_write

X 322. EK# i2c_memory_write

BH

[P

i2c_memory_write

2024.03.01
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W H Ei: o)

PR E R Y 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);

Difeftig il EEPROM B##s ((6#77 20, SR MET X, $UT7am)E, 12C ik s
F

HINSH hi2c: 151 i2c_handle_type 57Ky 45 ¥ A
EZSHFEANHE IR W i2c_handle_type

MASH 2 mem_address_width: EEPROM 7£fif i 55 J&

Z %15 mem_address_width 75 [ 5 £21% 2 5 {0 Y EUE TG

MAZSH3 address: EEPROM #lthit

WANSE 4 mem_address: EEPROM ¥ 774i& ik

MANZH 5 pdata: 7 K& HE B %2 sk

MANZH 6 size: HdEKIENEL

WMANZHT timeout: EfF I I [A]

a2 8 x

IR Bl i2c_status_type: ALY
Z R 5.12.32 B E 2 2SR AFBUETEH

Sk ok AF 7

B R o

mem_address_width
EEPROM 17 fifi ik i &%
I2C_MEM_ADDR_WIDIH_8: 8 fr b hl v

12C_MEM_ADDR_WIDIH_16: 16 A7tk %

Bl

‘ i2c_memory_write(&hi2c, 0xA0, 0x05, tx_buf, 8, OXFFFFFFFF);

5.12.49 % i2c_memory_write_int
NERIAR T BREi2c_memory_write_int

# 323. BH i2c_memory_write_int

T H 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);

Thredd 1] EEPROM 5¥#fs (rhibir =), iz e IERLZE T, AT e s 12C
IS AL, 7T LU FH B4 i2c_wait_end ()5 £ I8 TE AL

WMANSHA hi2c: 15[ i2c_handle_type 257 (1) 45 #y 14
ZBEVETIE W i2c_handle_type

WA 2 mem_address_width: EEPROM 1% i il % J&
SR 55 mem_address_width 75 [ 5 £ %S Hu i BUE T

MAZSH 3 address: EEPROM Huhit

WMANSH 4 mem_address: EEPROM #{#E £7fif ik

MANSHS pdata: 1§ ACEH OB A bt

2024.03.01
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HiA iR
MANSH 6 size: il RKIE L
MANSHT timeout: %5 ET B 7]
i 25 7
IR [EE i2c_status_type: HiRfUIY

S FY 5.12.32 b 2 % S8 VFIUE 6

SRSkt 7
e FH R 7

mem_address_width
EEPROM 17fif ik 95 £
I2C_MEM_ADDR_WIDIH_8:
I2C_MEM_ADDR_WIDIH_16:

Bl

8 {5 i
16 il 58 5

\ i2c_memory_write_int(&hi2c, 0xAO, 0x05, tx_buf, 8, OXFFFFFFFF);

5.12.50 ¥ i2c_memory_write_dma
NERIIA T B i2c_memory_write_dma

% 324. ¥ i2c_memory_write_dma

i H

i7p%)

i2c_memory_write_dma

= | =
o | 8x
D
e

i2c_status_type i2c_memory_write_dma(i2¢c_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);

Dt

=

7] EEPROM 545 (DMA J5 30, iZeHue e 3, R BddT 58 mUa 12C

JBWIEAREE R, AT LE T E A AL i2c_wait_end ()55 4518 W 5E K

MASHA

hi2c: 151 i2c_handle_type 257 () 45 #y 14
ZSEAENREIA WL i2c_handle_type

WMASH 2 mem_address_width: EEPROM 7&fi# it % FF
Z A& mem_address_width 25 i 58 £ 1% 25 0 Y BB 6
MAZSH3 address: EEPROM #ihit
WANSE 4 mem_address: EEPROM ¥ 774 ik
MANSH 5 pdata: 1§ A&k 1 H 4 b
MANSH 6 size: HilE KIE ML
MASHT timeout: ZE£3 I I [A]
25 7
IR [F{H i2c_status_type: fHiRfURY
S E 5.12.32 & B 2 % SR vFIUE Y6
SRkt 7
U F R 7

mem_address_width
EEPROM f#fif ik 8 2
I2C_MEM_ADDR_WIDIH_8:
I2C_MEM_ADDR_WIDIH_16:

Bl

2024.03.01
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l i2c_memory_write_dma(&hi2c, 0xA0, 0x05, tx_buf, 8, OXFFFFFFFF);

5.12.51 Bi#i2c_memory_read
NRAE T K%L i2c_memory_read

#* 325. FK# i2c_memory_read

BiH #R

PRI 4 i2c_memory_read

PR 2 A 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);

Dhred M EEPROM B (#7730, ZREURMHZETT X, $UT7)E, 12C Bk
&

PN 2| hi2c: #514 i2c_handle_type 257 [ 45 ¥4 {k
ZSHEAMHER W i2c_handle_type

MANSH 2 mem_address_width: EEPROM 77fi# it ik 55 %
Z# %5 mem_address_width 7% [ 5 % %S5 0 4 BUE T

MAZSH3 address: EEPROM Huhit

MANZH 4 mem_address: EEPROM ¥ 774i# ik

MANZH5 pdata: FEEUHE B 4Ll

MANZH 6 size: HHEILECNEL

WMANZHT timeout: EfF I I [A]

a2 8 x

YL EN i2c_status_type: fEiRfLHY
Z R E 5.12.32 B HE 2 2 M AFBUEIEH

Sk ok AF x

W e 2 I

mem_address_width
EEPROM A7 fiff s ik 5 5
I2C_MEM_ADDR_WIDIH_8:
I2C_MEM_ADDR_WIDIH_16:
Nl

8 for Mk s B
16 fr il e

‘ i2c_memory_read(&hi2c, 0xA0, 0x05, rx_buf, 8, OXFFFFFFFF);

5.12.52

NERMIR T BR%i2c_memory_read_int
% 326. ®¥ i2c_memory_read_int

¥ i2c_memory_read_int

TiH ik

R i2c_memory_read_int

R ER 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);

Thagdmiik M EEPROM B4E (hiidy =0, e BUEARHIE T 30, 2R BT 5E MU 12C
BB AL, 7 LAIE IS I 3L i2c_wait_end ()55 7 H 58 AR
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HiA iR

WMASHA hi2c: 151 i2c_handle_type 5% ()45 11k
ZSHVEATER W i2c_handle_type

MNSH 2 mem_address_width: EEPROM £ ¥ it 5 i
Z %15 mem_address_width 75} 5 £21% 2 5 {0 Y EUE TG

MASH3 address: EEPROM Hlthit

MANSH 4 mem_address: EEPROM ¥ £74i# ik

MANZHS5 pdata: {52HUEHE A2 skt

MASH 6 size: HHHELHN 4L

WMANSHT timeout: %5 RS B 7]

it 25 7

YL ED i2c_status_type: fEiRfLHY
ZREET: 0 BHEZZSHAVFBUETEH

S 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:
~pl

8 for Mk i B
16 Dzl 58 22

\ i2c_memory_read_int(&hi2c, 0xA0, 0x05, rx_buf, 8, OXFFFFFFFF);

5.12.53 % i2c_memory _read_dma

NFRHIAR T BR%i2c_memory_read_dma

% 327. ®¥ i2c_memory_read_dma

TiH Eii:py

R i2c_memory_read_dma

R AR 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);

Dhredd M EEPROM B4 (DMA 7730, ZeR UM ZE DT 30, ZR BT 58 Us 12C
IBIEREE R, AT LGl R L i2c wait_end ()25 #5E W 5E K

WMASHA hi2c: 1R i2c_handle_type 257 () 4k ik
ZSHEANTER W i2c_handle_type

WMANSH 2 mem_address_width: EEPROM 724 i 5 &
Z & 1i: mem_address_width £ [ 5 £ 1% 240V UE TG

WMASH3 address: EEPROM it

WA 4 mem_address: EEPROM 4 17 i il

MAZH 5 pdata: EHUHE B 4Lk

MANZH6 size: HdfE i EU L

WMASET timeout: SEfF I I [A]

2% I

IR [B{E i2c_status_type: fHiRfUHY
Z [ &1 5.12.32 A 212 S8 o v VE T

2024.03.01
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HiA iR
S okt p
B H R 4 ¥
mem_address_width
EEPROM 17fif ik 95 £

12C_MEM_ADDR_WIDIH_8: 8 fir bl 5
12C_MEM_ADDR_WIDIH_16: 16 A7tk 58 &
Bl

‘ i2c_memory_read_dma(&hi2c, 0xA0, 0x05, rx_buf, 8, OXFFFFFFFF);

5.12.54 ¥ i2c_evt_irq_handler
TR T KH i2¢_evt_irg_handler
#* 328. F# i2c_evt_irq_handler

A i3}
PRI A4 i2c_evt_irg_handler
R Y void i2¢c_evt_irq_handler(i2c_handle_type* hi2c);
DhRedtiik HRWR A, FT AR 12C SRR
LPNE 2| hi2c: #514 i2c_handle_type 257 [ 45 #4 {k&
ZSHEAHER W i2c_handle_type
i 24 7
IR [FIME ¥
SR kAT ¥
B R FH R 2 ¥
il
void [12C1_EVT_IRQHandler(void)
{
i2c_evt_irq_handler(&hi2c);
}

5.12.55 ¥ i2c_err_irq_handler
FEAER T RS i2¢_err_irg_handler
% 329. E¥ i2c_err_irq_handler

W H i3
R i2c_err_irq_handler
R ER T void i2¢c_err_irg_handler(i2c_handle_type* hi2c);
e ik HHRAPIBTREL AT AREE 12C SR
MANSHA hi2c: {1 i2c_handle_type Z74 45 4 1k

LSRR W i2¢_handle_type

i =4 o
& [EE 7
Jath kAT 7
B H R 4 x
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Bl

{

i2c_err_irg_handler(&hi2c);

void [2C1_ERR_IRQHandler(void)

5.12.56

5.12.57

2024.03.01

¥ i2c_dma_tx_irq_handler

NERAIAR T K% i2c_dma_tx_irq_handler

% 330. ¥ i2c_dma_tx_irg_handler

A ik
R i2c_dma_tx_irgq_handler
R E R Y void i2c_dma_tx_irq_handler(i2c_handle_type* hi2c);
Bl (ipu DMA ik rhifesi e, FIAbEE DMA 3% H i
NS I hi2c: F81 i2c_handle_type 2574 (¢ 45 ¥ {4
ZSEEANEIR W i2c_handle_type
it 24 o
IR [F{H o
SR okt o
B R FH R 2 7
Bl

void DMA1_Channel6_IRQHandler(void)
{

i2c_dma_rx_irq_handler(&hi2c);
}

¥ i2c_dma_rx_irq_handler

TRAIER T A% i2c_dma_rx_irq_handler

R 331. B# i2c_dma_rx_irq_handler

A i3}
R4 i2c_dma_rx_irg_handler
PR 3 A void i2c_dma_rx_irq_handler(i2c_handle_type* hi2c);
e ik DMA U hi g 4, T 4b 2 DMA £z i
WMASHA hi2c: 1R i2c_handle_type 257 () 4k ik
ZSHEATER W i2c_handle_type
i 24 7
IR [al{E 7
SR kAT 7
R FH eR 4 7
Bl

void DMA1_Channel7_IRQHandler(void)
{

i2c_dma_tx_irg_handler(&hi2c);

& 249 |

R4 2.0.7




[

AT32F415[E 4 FEBSP&Pack M FHIE S

)

513 HERARERFEEHZE (NVIC)

NVIC ZFfF#8 451 NVIC_Type, & XT3 “core_cm4.h”ii -

/**
* @brief Structure type to access the Nested Vectored Interrupt Controller (NVIC).
¥/

typedef struct

{

} NVIC_Type;

THREET NVIC A0,
% 332. NVIC FREXRE

S R

iser ) P s e
icer T A B T R A A
ispr Fh TR R B B A AR
icpr TR RIS BR A AR A
iabr T TS o B A

ip TR S 2 A A

stir BRA i W 2 A 2
FRAH T NVIC FEREUL:

% 333. NVIC FERHE Y
¥4 i3}

nvic_system_reset

RGN R AL 4

nvic_irq_enable

NVIC =W {5 S A e 2 e &

nvic_irq_disable

NVIC b2k g

nvic_priority_group_config

NVIC it 2k 7 i B

nvic_vector_table_set

NVIC i) f R S i bt 7 fhi 2 bk ¥ €

nvic_lowpower_mode_config

NVIC D FERE U S C B

5.13.1 ¥ nvic_system_reset
R T BAE nvic_system_reset

% 334. E# nvic_system_reset

W H iR
ZERAEA nvic_system_reset
R T void nvic_system_reset(void)
Difeflid RGBT EAran S
WmANZH 7
i 24 7
R [EME 7
ZE4W T #H 250 . WA 2.0.7
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W H i)

S okt 7

B R NVIC_SystemReset()
il

[* system reset */

nvic_system_reset();

5.13.2 ¥ nvic_irq_enable
TR T EH nvic_irg_enable

% 335. @ nvic_irq_enable

mHE R

PRI nvic_irg_enable

R E R Y void nvic_irq_enable(IRQn_Type irgn, uint32_t preempt_priority, uint32_t
sub_priority)

DhRedtiik NVIC Wi e St e 44 e B

LN 2|

irqn: AT A R SR
ESHVEAIRER W, irgn.

MINSH 2 preempt_priority: & 5525 E
ZSHNBE AT # T NVIC_PRIORITY_GROUP_x 5& X Kt &t 4%
MANZH 3 sub_priority: N5 24 15 5E
LSRN B AT # T NVIC_PRIORITY_GROUP_x 5& X[ KRt 56 2%
il 25 7
IR [ 7
S AF 7
5 18 FH R NVIC_SetPriority()
NVIC_EnablelRQ()
irgn
irqn ATk #E R E R h &, HrlESHP 5T
WWDT_IRQn: T 1 I 2
PVM_IRQn: HEF] EXINT [ YR B R A (PVYMD Al

USBFS_MAPL_IRQn:
DMA2_Channel6_7_IRQn:

2N

USBFS = BLFHRAR 2% H it
DMA?2 ifEi¥ 6 f1 DMA2 @i 7 4= 5 it

[* enable nvic irq */
nvic_irq_enable(ADC1_IRQn, 0, 0);

5.13.3 E¥ nvic_irg_disable
FEAFR T EH nvic_irg_disable

2024.03.01

% 336. E¥ nvic_irq_disable

BH

[P

nvic_irg_disable

# 251 | R 2.0.7




[

AT32F415[E 4 FEBSP&Pack M FHIE S

i H Ei: P
Pk Ot void nvic_irq_disable(IRQn_Type irgn)
Thaestik NVIC H i 5 Be
MIANZH irgn: T EIE R
ESHVELIREAR W, irgn.
2% x
IR I
So oAt x
B H R 4 NVIC_DisablelRQ()
P
[* disable nvic irq */
nvic_irg_disable(ADC1_IRQn);

5.13.4 BK¥ nvic_priority_group_config
NEAIA T B # nvic_priority_group_config

& 337. B nvic_priority_group_config

TiH iR
MR nvic_priority_group_config
BRI 25 Y void nvic_priority_group_config(nvic_priority_group_type priority_group)
DhRefiik NVIC it 564 7 A C &
LIPNE =4} priority_group: FRIIE e g o4k B
%S 300 Lk EL nvic_priority_group_type P AT B —MZ4E.
a2 8 x
A IR 7
Sk ok AF x
B R NVIC_SetPriorityGrouping()

priority_group

priority_group HI Tk #EH Wit e 2, Holi D5 F

NVIC_PRIORITY_GROUP_0:
NVIC_PRIORITY_GROUP_1:
NVIC_PRIORITY_GROUP_2:
NVIC_PRIORITY_GROUP_3:
NVIC_PRIORITY_GROUP 4.
~Fl

Mg 0 (0 Azl T48 LIS,
PAERA 1 (AL THE SIS,
MAEA 2 (2 i T4 HIUEL,
PAEA 3 (3 A T4 LIS,
MM 4 (4 T4 5L,

4 KT AR S 20
KROAEE I R INAY WD)
PROAE I R INEY WD)
LR R IVA i)
(VROAZE I R INAY WISt

[* config nvic priority group */

nvic_priority_group_config(NVIC_PRIORITY_GROUP_4);

5.13.5 E ¥ nvic_vector_table_set
FERAIAR T %L nvic_vector_table set

% 338. E# nvic_vector_table_set

BH [P

ZERAEA nvic_vector_table_set

2024.03.01

% 252 |

R4 2.0.7




U= AT32FA15[E fE FEBSP&Pack B H 18

BH i
PR E R Y void nvic_vector_table_set(uint32_t base, uint32_t offset)
Digesik NVIC i ) B8 e bk % s bt 5 5
WANSHA base: Ik i Fe L ik

LS HAT B E R LA T RAM B2 FLASH.
WS 2 offset: b [ 2 fhi % 1k

BB T SR ) R A GG ek, AU E A 0x200 (5 EK
fth % Ve
iR A Ve
Serh ok E Ve
R R 5 x
base
base H Tk Wi ER M b, Ho &SP 5~
NVIC_VECTTAB_RAM: rp W [ B R FE LA T RAM
NVIC_VECTTAB_FLASH: Hh b ) B R AR LA T FLASH

N

[* config vector table offset */
nvic_vector_table_set(NVIC_VECTTAB_FLASH, 0x4000);

5.13.6 BK¥ nvic_lowpower_mode_config
NI T B # nvic_lowpower_mode_config

# 339. ®¥ nvic_lowpower_mode_config

TiH ity

R nvic_lowpower_mode_config

Eap gt void nvic_lowpower_mode_config(nvic_lowpower_mode_type Ip_mode,
confirm_state new_state)

Thagsiik NVIC K ThFERE 2UAH G B

MWANZHA Ip_mode: &F 7 S0 E FIL DI FEAR 20
%S H0] UL EL nvic_lowpower_mode_type P4 — AN 2.

BWINSHL 2 new_state: HEIALHE DXIH I TR
ST LLER A 2 —: TRUE, FALSE.

25 7

R [EME 7

So oAt 7

Wik F pa 2 x

Ip_mode

Ip_mode JT] T8/ L HC E R DR, HrlR 8% 5k
NVIC_LP_SEVONPEND: e R B EE FE (LIRS WFE A/ AD
NVIC LP_SLEEPDEEP: TR P REERRASE Az i 6 () P RZ IR B0 ) R DR A
NVIC_LP_SLEEPONEXIT: R MEALIL e PR HN, 57 RIgE A BEARAR X

N

[* enable sleep-on-exit feature */

nvic_lowpower_mode_config(NVIC_LP_SLEEPONEXIT, TRUE);

2024.03.01
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514 HJFEEH (PWC)

PWC # {7 #4514 pwe_type, & (T3 “at32f415_pwe.h il T

/**

* @brief type define pwc register all

*/
typedef struct
{

} pwc_type;

TREGH T PWC FA78 A

% 340. PWC F1E8 5 M

FR ik
ctrl FLYR T | A7 A7 A%
ctrlsts EYR I SRS T A48
TREH T PWC FEREa .
* 341. PWC ERH RN
E¥ £}

pwc_reset

54 PWC B ar 47 a4 s AL E

pwc_battery _powered_domain_access

HL AR P XIS 5 A

pwc_pvm_level_select

FEL . M 00 5% 1 B 00 L s S e 4

pwc_power_voltage_monitor_enable

FEL . M 0 5% 1 L B0 A

pwc_wakeup_pin_enable

ML A A i

pwc_flag_clear TERR B AL bR ELL

pwc_flag_get FREUbR EALIRAS
pwc_sleep_mode_enter N BEEHRAR 5
pwc_deep_sleep_mode_enter TR FE AR A 2
pwc_voltage_regulate_set R FEMERR AT B R T d RS I 4%
pwc_standby_mode_enter AU

5.14.1 EK¥ pwc_reset
NERAA T REL pwe_reset

+ 342. R pwe_reset

W H Eii:3o)

R4 pwc_reset

R ER T void pwc_reset(void)

ThRedtik S PWC - T # A2 af IR Rr 2 A
LN L 7

25 7

R [EME 7

ViR I 7

2024.03.01
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BH iR
B 1R ek 3 crm_periph_reset()
A~

[* deinitialize pwc */

pwc_reset();

5.14.2 BKi¥ pwc_battery powered_domain_access
N AR T K% pwe_battery _powered_domain_access

3 343. E# pwc_battery_powered_domain_access

B | E1:57)
A EA pwc_battery powered_domain_access
R Y void pwc_battery powered_domain_access(confirm_state new_state)
ThRedtiid A Ul Ak A I BN A g
MINZH new_state: it H X IR A FBEIR S
SZSHOTLLIEIE Hh 2 —: TRUE, FALSE.
i 24 7
IR [FME 7
Se kAT 7
B R F R 2 7
Bl
/* enable the battery-powered domain write operations */
pwc_battery _powered_domain_access(TRUE);

TEE: NI R I P X ) G IERE s BERRIF b e X, HE4T RTC .

5.14.3 E# pwc_pvm_level_select

NERFER T pwe_pvm_level_select

% 344. B pwc_pvm_level_select

TiH ity
R pwc_pvm_level_select
R ER T void pwc_pvm_level_select(pwc_pvm_voltage_type pvm_voltage)
Dhredd P, s M 0 45 1 1000 P iy B e 3
BMINSHL pvm_voltage: Ml i K I FE R
% ZH] LIk EL pwe_pvm_voltage type PH AT — MRS
25 7
R [EME 7
So oAt 7
W F R 7

pvm_voltage

pvm_voltage ¥k B HL T I 4% (10 I e s i i, T 2809 S0~

PWC_PVM_VOLTAGE_2V3: Ml th I Il 54y 2.3V
PWC_PVM_VOLTAGE_2V4: Ml tb I Il FfiHy 2.4V
PWC_PVM_VOLTAGE_2V5: Ml th I Il S 4ty 2.5V

2024.03.01 % 255 fRAs 2.0.7
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PWC_PVM_VOLTAGE_2V6: Wil
PWC_PVM_VOLTAGE_2V7: il
PWC_PVM_VOLTAGE_2V8: Wil
PWC_PVM_VOLTAGE_2V9: il
il

A:

HL s I A 2.6V
LR I A 2.7V
HL R Il A 2.8V
HL s I A 2.9V

:[:l
.:.:.:

I* set the threshold voltage to 2.9v */
pwc_pvm_level_select(PWC_PVM_VOLTAGE_2V9),

5.14.4 ¥ pwc_power_voltage _monitor_enable
NFRAIAR T K% pwe_power_voltage_monitor_enable

3 345. K pwc_power_voltage_monitor_enable

T H iR
EiRA €A pwc_power_voltage_monitor_enable
PR E R Y void pwc_power_voltage_monitor_enable(confirm_state new_state)
ThRestiid R, A 00 o8 P DU fSE e
LTI 2 new_state: H & M TR
ZZHT kB g Hrh 2 —: TRUE, FALSE.
ot 28 x
I[N 7
Sk ok AF 7
W e I
~Hl
/* enable power voltage monitor */
pwc_power_voltage_monitor_enable(TRUE);

5.14.5 E¥ pwc_wakeup_pin_enable

T HRAHE T K% pwe_wakeup_pin_enable

* 346. X% pwc_wakeup_pin_enable

| R
ZERAEA pwc_wakeup_pin_enable
R T void pwc_wakeup_pin_enable(uint32_t pin_num, confirm_state new_state)
ThRedtik R LM B A8 A A
MNSH pin_num: i ZXAC B R ALIR AR
SO DL BT BB & R DL BE ) e ) T
HNSH 2 new_state: £ HL Ak BRI TRBCIRAS
S BT LLEECE Hh 2 —: TRUE, FALSE.
i 24 7
IR [EME 7
SR kAT 7
B H R 4 7
pin_num

pin_num A T3 ZECE AL N, AT 24P 5
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PWC_WAKEUP_PIN_1: fHLMELE R 1 (X5 GPIO iy PAO)
~Fi

/* enable wakeup pin - pa0 */
pwc_wakeup_pin_enable(PWC_WAKEUP_PIN_1, TRUE);

5.14.6 E¥ pwc_flag_clear
NERAIA T pREL pwe_flag_clear

% 347. E¥ pwc_flag_clear

B | E1:57)

ZiRA €A pwc_flag_clear

PR void pwc_flag_clear(uint32_t pwc_flag)

ThRestiid TR OB AR AL

WMASH pwe_flag: Fii R bR Bt %

SRR ANRIA W 45 R R 262 7] fH IR -

it 24 7

IR [F{H 7

S okt 7

R FH R 2 7
pwc_flag
pwc_flag T i/ EaE R bR L, HAESHE 7T
PWC_WAKEUP_FLAG: e IR S T
PWC_STANDBY_FLAG: AU AR
PWC_PVM_OUTPUT_FLAG: R L AT A AR & (RSO SCRER G D
A~

[* wakeup event flag clear */
pwc_flag_clear(PWC_WAKEUP_FLAG);

5.14.7 E# pwc_flag_get
R T RE pwe_flag_get

X 348. XK ¥ pwc_flag_get

W H iR
ZERAEA pwc_flag_get
PR 3 A flag_status pwc_flag_get(uint32_t pwc_flag)
ThRe ik SRIUR ELTRAS
HWNSHL pwc_flag: 7 ZIRHCIRAS bR LR
S HE AR WA RIALCE T IR -
i 24 7
IR Al {E flag_status: #5EL ARG
ZIRPME R B AR b2 —: SET, RESET.
So okt 7
B R FH ok 4 7
il
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I* check if wakeup event flag is set */
if(pwc_flag_get(PWC_WAKEUP_FLAG) != RESET)

5.14.8 ¥ pwc_sleep_mode_enter
TR T BRE pwe_sleep_mode_enter

X 349. EK# pwc_sleep_mode_enter

B | E1:57)
A EA pwc_sleep_mode_enter
PR void pwc_sleep_mode_enter(pwc_sleep_enter_type pwc_sleep_enter)
ThRedtiid N HEARAR X
WA pwc_sleep_enter: MEIRMHEN )5 ik 4%
%S H] LI EL pwe_sleep_enter_type P IRAT & — AN ML2S M.
it 24 7
IR A 7
SR okt o
B R F R 2 7

pwc_sleep_enter

pwc_sleep_enter H T EIRE A 72, HA kS48 5l T

PWC_SLEEP_ENTER_WFI: it W #7438\ AR A58
PWC_SLEEP_ENTER_WFE: L WFE fir 43k N BRI i
Bl

/* enter sleep mode */
pwc_sleep_mode_enter(PWC_SLEEP_ENTER_WFI);

5.14.9 X ¥ pwc_deep_sleep_mode_enter
T RAIE T A% pwe_deep_sleep_mode_enter

% 350. ¥ pwc_deep_sleep_mode_enter

T H Ei: 5

ERAE pwc_deep_sleep_mode_enter

PR 2 A void pwc_deep_sleep_mode_enter(pwc_deep_sleep_enter_type
pwc_deep_sleep_enter)

ThRedtik TR AR AR 5

MINZH pwc_deep_sleep_enter: IR MEARME CHE N 77 ik
% HAT L% E pwe_deep_sleep_enter_type N KT 2 — AN M2EA.

i 24 7

IR [al{E 7

Je ik AF W

W e 2 7

pwc_deep_sleep_enter

pwc_deep_sleep_enter F Tk R EIEIRE A TR, HAgksHZ 5~
PWC_DEEP_SLEEP_ENTER_WFI: B W i 2338 N IR B B R AR X
PWC_DEEP_SLEEP_ENTER WFE: it WFE & #E N IR HEAR AR X
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Bl

[* enter deep sleep mode */
pwc_deep_sleep_mode_enter(PWC_DEEP_SLEEP_ENTER_WFI);

5.14.10 % pwc_voltage regulate_set
NERAIAR T K% pwe_voltage_regulate_set

% 351. E# pwc_voltage_regulate_set

B | E1:57)
A€ pwc_voltage_regulate_set
PR Y void pwc_voltage regulate_set(pwc_regulator_type pwc_regulator)
ThRestiid TR P BRARAT = L Y19 2R IRAS 1B 9%
WANSH pwc_regulator: FEE AT SHIRATIE R
%S H] LAEEL pwe_regulator_type P IRAT R —AM24ME.
it 24 7
IR [FH 7
SR okt o
R FH R 2 7

pwc_regulator

pwc_regulator A TiE SRR AT HPRES, HlEs50P5umr

PWC_REGULATOR_ON: VA FEE B AR, P R 845 48 1E 5 T
PWC_REGULATOR_LOW_POWER:  JAJSHEIGAELR T 1 R85 224 TR ThRERI 2
Bl

[* congdfig the voltage regulator mode */
pwc_voltage_regulate_set(PWC_REGULATOR_LOW_POWER);

5.14.11 % pwc_standby mode_enter
T RAIER T A% pwe_standby _mode_enter

F 352. ¥ pwc_standby_mode_enter
H R

b
ZERAEA pwc_standby_mode_enter
54|

o 4 Y void pwc_standby_mode_enter(void)

Bk (B BEAFEHLEE

IR [al{E

Je Rk AF

R FH e 4

2Nl

/* enter standby mode */

off | off [ off | ot | o

pwc_standby _mode_enter();
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5.15

2024.03.01

EATAMED (SPD [F#HEO U2S)

SPI #F{fax 4544 spi_type, % (T 301 “at32f415_spi.h ™I

/**

* @brief type define spi register all

*/
typedef struct
{

} spi_type;

TRGH T SPI A /A4

#+ 353. SPI HFHEHER

TR iR
ctrl1 SPI il 77 17 45 1
ctrl2 SPI il % 17 4% 2
sts SPLRESFH 4
dt SPI HiE A f7 4
cpoly SPI CRC Z T\ 7 774+
rcrc SPI RxCRC 7 {7 e%
tcre SPI TXCRC #7 47 %%
i2sctrl SPI_12S fid & &7 4%
i2sclkp SPI_I2S 53 Sl ar 47 4

TNRAEH T SPIERELAE:
% 354. SPI FERHUE
¥4 Ei:13%)

Spi_i2s_reset

& SPIIPS A A7 as (e Ik L 2N E A1 AH

spi_default_para_init

% SPI YIH AL S5 AR IR AT EL

spi_init

SPI #1461k

spi_crc_next_transmit

TR CRC fr 4

spi_crc_polynomial_set

SPI CRC £ iz ik &

spi_crc_polynomial_get

$REX SPI CRC £ Wi =,

spi_crc_enable

SPI CRC fifi

spi_crc_value_get

FREL SPI ##Us/ &% CRC 45 %

spi_hardware_cs_output_enable il CS % i fg
spi_software_cs_internal_level_set BB YAE CS M Ek T
spi_frame_bit_num_set W B LA E

spi_half_duplex_direction_set

T E HLL A ) 2 X LA A A% 4 77 17

spi_enable

SPI fiifig

i2s_default_para_init

4 128 Whn b A A AR A

i2s_init

12S ¥liaik

i2s_enable

1S fiifig

spi_i2s_interrupt_enable

eI E 1 SPII2S Al

% 260 |
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5.15.1

5.15.2

2024.03.01

spi_i2s_dma_transmitter_enable

SPI/I2S DMA K i%ffifie

spi_i2s_dma_receiver_enable

SPI/12S DMA #: U1 fE

spi_i2s_data_transmit

SPI/2S ik — 4

spi_i2s_data_receive

SPI/I2S #HUk—2ZE 5

spi_i2s_flag_get

FEHLE 2 1 SPI/IRS Frid

spi_i2s_flag_clear

BRIk E 1 SPINZS Hri&

¥ spi_i2s_reset

NRME T R spi_i2s_reset

#+ 355. % spi_i2s_reset

A i3}
A€ spi_i2s_reset
PR # void spi_i2s_reset(spi_type *spi_x);
DhRedtiik H SPI/12S T S dERE B B ALE
MWNZHA spi_x: Jik#EM SPI 4hik
S DL E Sz —: SPI1, SPI2.
i 24 7
IR [EME 7
Seth kAT 7
B R A crm_periph_reset();
il

| spi_i2s_reset (SPI1)

B3 spi_default_para_init

NERIIA T K% spi_default_para_init

% 356. ¥ spi_default_para_init

TiH Eii:py
R spi_default_para_init
R ER T void spi_default_para_init(spi_init_type* spi_init_struct);
Dhredd 4 SPI WJUE A S5 H AR HIE
BWIANSE spi_init_struct: 1&[H spi_init_type 257 T4t
25 7
R [EME 7
So oAt L E L — spi_init_type A HIAE &
W F R 2 x
2Nl

spi_init_type spi_init_struct;

spi_default_para_init (&spi_init_struct);

#2611
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5.15.3 ¥ spi_init
AR T KL spi_init

R 357. B3 spi_init

i H ity
A EA Spi_init
PR T void spi_init(spi_type* spi_x, spi_init_type* spi_init_struct);
Thegdid SPI W44k

MWASHA

spi_x: JTk#EM) SPI 4his
S HA LLERE 2 —: SPI1, SPI2.

WMASH 2 spi_init_struct: 517 spi_init_type J5RI 354l
28 7

IR [EME 7

Se iR kA FELEE L spi_init_type JH AF

B o 4 7

spi_init_type fE at32f415_spi.h 15 X :

typedef struct

{
spi_transmission_mode_type
spi_master_slave_mode_type
spi_mclk_freq_div_type
spi_first_bit_type
spi_frame_bit_num_type
spi_clock_polarity_type
spi_clock_phase_type
spi_cs_mode_type

} spi_init_type;

spi_transmission_mode

SPI i

transmission_mode;
master_slave_mode;
mclk_freq_division;
first_bit_transmission;
frame_bit_num;
clock_polarity;
clock_phase;
cs_mode_selection;

SPI_TRANSMIT_FULL_DUPLEX: T B ) X T AR
SPI_TRANSMIT_SIMPLEX_RX: WL Ha) R i
SPI_TRANSMIT_HALF_DUPLEX_RX: 2% ja) Rt
SPI_TRANSMIT_HALF_DUPLEX_TX: H2gxlja) H &
master_slave_mode
F AR
SPI_MODE_SLAVE: MWL
SPI_MODE_MASTER: F:HLfz
mclk_freq_division
v E L suked
SPI_MCLK_DIV_2: 2 534l
SPI_MCLK_DIV_4: 4 54
SPI_MCLK_DIV_8: 8 /14l
SPI_MCLK DIV_16: 16 434
SPI_MCLK _DIV_32: 32 434
ZE4W - - % 262 1 -
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5.15.4

2024.03.01

SPI_MCLK_DIV_64: 64 /34
SPI_MCLK_DIV_128: 128 74
SPI_MCLK_DIV_256: 256 734
SPI_MCLK_DIV_512: 512 434
SPI_MCLK_DIV_1024: 1024 54
first_bit_transmission

SPI S k& AL MK AL

SPI_FIRST BIT_MSB: ‘Jtkikmfi
SPI_FIRST BIT LSB: JEkik{&Ar
frame_bit_num

T B WA A E

SPI_FRAME_8BIT: — Wit 7 8bit 4
SPI_FRAME_16BIT:  —if{ 16bit %4
clock_polarity

B iR Pk

SPI_CLOCK_POLARITY_LOW:  ZS[HHF, et BT
SPI_CLOCK_POLARITY_HIGH:  #SHIF, Wi H m e F
clock_phase

(REZ A

SPI_CLOCK_PHASE_1EDGE: SPI 45— /My i 4T 5l R ke
SPI_CLOCK_PHASE_2EDGE: SPI % — M4y dt7 $idE okt
cs_mode_selection

(REZ LA

SPI_CS_HARDWARE_MODE: f#f} CS =t
SPI_CS_SOFTWARE_MODE: %4 CS fiz

il

spi_init_type spi_init_struct;
spi_default_para_init(&spi_init_struct);
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_S§;
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);

B3 spi_crc_next_transmit
NEHIR T BREL spi_crc_next_transmit

% 358. B¥ spi_crc_next_transmit
W H R

44 spi_crc_next_transmit

R =
&
5
e

void spi_crc_next_transmit(spi_type* spi_x);
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HiA i)
Thiefihik TR L CRC 4
MANZEA spi_x: FTiE$EH SPI 4hi%
ZESHT LB Kbz —: SPI1, SPI2.
IR [E{E 7
S Ak 7
W F R 7
il

‘ spi_crc_next_transmit (SPI1);

5.15.5 BR¥ spi_crc_polynomial_set
NEAFER T B E spi_crc_polynomial_set

& 359. E# spi_crc_polynomial_set

H #iR
MR spi_crc_polynomial_set
BRI AR Y void spi_crc_polynomial_set(spi_type* spi_x, uint16_t crc_poly);
ThRefiid SPICRC Z ik &

LN 2|

spi_x: FTiEFEH) SPI 4k
ZSHT LR E K2 —: SPI1, SPI2.

MWANZH 2 crc_poly: CRC £ izt
HUEYER: 0x0000~0xFFFF
Wz ¥
p AT LN x
etk 2F At ¥
Wi F pR 8 ¥
Nl

[*set spi crc polynomial value */

spi_crc_polynomial_set (SPI1, 0x07);

5.15.6 BK¥( spi_crc_polynomial_get

2024.03.01

T AR T K% spi_crc_polynomial_get

% 360. X ¥ spi_crc_polynomial_get

A iR
ZERAE spi_crc_polynomial_get
PR 2 A uint16_t spi_crc_polynomial_get(spi_type* spi_x);
Thaestik 3EL SPI CRC £ 1k

MAZHA

spi_x: FTiEFH) SPI bk
ST LOERH H P2 —: SPI1, SPI2.

finth 24

¥
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HiA R
ST CRC £ Tk
HU{fStEE . 0x0000~0xFFFF
S Ak 7
W F R 7
il

uintl6_t crc_poly;

/*get spi crc polynomial value */

crc_poly = spi_crc_polynomial_get (SPI1);

5.15.7 BK¥ spi_crc_enable
NFRAIAR T PR EL spi_crc_enable

% 361. EK# spi_crc_enable

H #iR
DA EA spi_crc_enable
BRI AR Y void spi_crc_enable(spi_type* spi_x, confirm_state new_state);
DhRefihik SPI CRC fiifi¢

LN 2|

spi_x: FTiEFEH) SPI 4k

S UL E Sz —: SPI1, SPI2.
WASH 2 new_state: {fifEELSH
ZSHFT L E Kz — « FALSE, TRUE
it 24 7
R [EME 7
SRkt 7
e A L o 4 7
il

/* spi crc enable */

spi_crc_enable (SPI1, TRUE);

5.15.8 ¥ spi_crc_value_get

2024.03.01

MR T K% spi_crc_value_get

# 362. K¥ spi_crc_value_get

A iR
R spi_crc_value_get
R T uint16_t spi_crc_value_get(spi_type* spi_x, spi_crc_direction_type crc_direction);
Difeftiik SR SPI #2Y0/k 3% CRC 45 5
MNSHA spi_x: FTit#EM SPI 7k

ST LLER A Kz —: SPI1, SPI2.

WINSHL 2 crc_direction: ¥/ i% CRC & #
i 24 x
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5.15.9

BH EiE:p4y
R EHME x
Sk kAT 7
Wi F pa 2 x

crc_direction

LWk i% CRC L+
SPI_CRC_RX: #&##:I CRC
SPI_CRC_TX: % ki%k CRC
~hl

/* 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);

¥ spi_hardware_cs_output_enable
N AR T K% spi_hardware_cs_output_enable

# 363. B spi_hardware_cs_output_enable

H #iR

A E spi_hardware_cs_output_enable

R T void spi_hardware_cs_output_enable(spi_type* spi_x, confirm_state new_state);

Dhred fifif CS %t i fg

HNSH spi_x: P SPI 7k
ST LLER A Hh 2 —: SPI1, SPI2.

WMASH 2 new_state: {EEECIA
EZSHOTLLIEECE Hh 2 — « FALSE, TRUE

25 W

R [EME I

Sk ok AF SPI AR FHUER, LI E A A AL

Bl H R 2 7

2N

/* enable the hardware cs output */

spi_hardware_cs_output_enable (SPI1, TRUE);

5.15.10 ¥ spi_software_cs_internal_level_set

2024.03.01

R AR T K%L spi_software_cs_internal_level_set

% 364. K¥ spi_software_cs_internal_level_set

HH R
PRI H4 spi_software_cs_internal_level_set
PR 25 A void spi_software_cs_internal_level_set(spi_type* spi_x,
spi_software_cs_level_type level);

% 266 I

R4 2.0.7




[

AT32F415[E 4 FEBSP&Pack M FHIE S

HiA i)
Thiefihik WE KM CS LT
MANZEA spi_x: FTiE$EH SPI 4hi%
ZESHT LB Kbz —: SPI1, SPI2.
MINSH 2 level: BEAF CS AHEHLT
IR [E{E 7
Skt 1. UIERM CS B M ARG
2. EHUERT, level EHAFN“SPI_SWCS_INTERNAL _LEVEL_HIGHT”,
W F R 8 7
level

WE B CS WHES T
SPI_SWCS_INTERNAL_LEVEL_LOW:

BEEYAM CS AERH T KT

SPI_SWCS_INTERNAL_LEVEL HIGHT: & & & CS NEH-F A HF

N

/* set the internal level high */
spi_software_cs_internal_level_set (SPI1, SPI_SWCS_INTERNAL_LEVEL_HIGHT);

5.15.11 ¥ spi_frame_bit_num_set
NEFER T K H spi_frame_bit_num_set

% 365. R¥ spi_frame_bit_num_set

TiH Eii:py
R 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);
Dhred BE SPI Mihi /N
MWANZHA spi_x: JTik#EH SPI MK
S HA LLER Az —: SPI1, SPI2.
MWANZH 2 bit_num: B E Wb A%
a2 8 x
R [EME 7
So oAt 7
W F R 2 x
bit_num
A UEIAC N
SPI_FRAME_B8BIT: — il 7 8bit 4

SPI_FRAME_16BIT:

Bl

—MiELE 16bit il

/* set the data frame bit num as 8 */
spi_frame_bit_num_set (SPI1, SPI_FRAME_8BIT);

2024.03.01
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5.15.12 ¥ spi_half_duplex_direction_set

AR T BR%L spi_half_duplex_direction_set

& 366. E# spi_half_duplex_direction_set

A iR
A EA spi_half_duplex_direction_set
PR T void spi_half_duplex_direction_set(spi_type* spi_x,
spi_half_duplex_direction_type direction);
Difeftig T B AR ) 2 T AR A g 1)

MWASHA

spi_x: JTk#EM) SPI 4his
S HA LLERE 2 —: SPI1, SPI2.

WANSH 2 direction: 1&%i77 If]
it 24 o
IR [F{H o
SR kA AXFE B X i) 2 R LA TR A AL
B R o
direction
ki3 17

SPI_HALF_DUPLEX_DIRECTION_RX: #%ik
SPI_HALF_DUPLEX_DIRECTION_TX: %%

Bl

/* set the data transmission direction as transmit */
spi_half_duplex_direction_set (SPI1, SPI_HALF_DUPLEX_DIRECTION_TX);

5.15.13 X ¥ spi_enable

NRAIR T BREL spi_enable

#® 367. E# spi_enable

A i3}
ERAE spi_enable
R T void spi_enable(spi_type* spi_x, confirm_state new_state);
Thaestik SPI ffifE

MANSHA

spi_x: JTiEFER SPI Ak
SHAT LRI E P —: SPI1, SPI2.

WMANSH 2 new_state: {#ifit o]
ZSHFT LR E Kbz — « FALSE, TRUE
i 24 7
IR [EI AR 7
SR kAT 7
R FH eR 4 7
N

[* enable spi */

2024.03.01
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l spi_enable (SPI1, TRUE);

5.15.14 PR# i2s_default_para_init
N RAIER T PRELi2s_default_para_init

% 368. H# i2s_default_para_init

5.15.15

2024.03.01

A ik
PR EA i2s_default_para_init
PR void i2s_default_para_init(i2s_init_type* i2s_init_struct);
ThRedtiik 45 128 WIE A H AR IR A (A
WS i2s_init_struct: &[4 spi_i2s_flag 57 (R454t
it 24 o
IR [F{H o
k2K At B A i2s_init_type KA &
B R FH R 2 7
Bl
i2s_init_type i2s_init_struct;
i2s_default_para_init (&i2s_init_struct);

B i2s_init
TRME T R i2s_init

* 369. B i2s_init

| R
ke i2s_init
R Y void i2s_init(spi_type* spi_x, i2s_init_type* i2s_init_struct);
ThRedthiR 12S Ftatk
HNSH spi_x: PN SPI 7k

S LLEIRE Sz —: SPI1, SPI2.

WMASHL 2 i2s_init_struct: 811 spi_i2s_flag 257 (I $84%l
i 24 T
IR [EME T
SR kAT FEeE L —A i2s_init_type 2R [T &
B H R 4 o

i2s_init_type 7 at32f415_spi.h 15E 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

audio_protocol;
audio_sampling_freq;
data_channel_format;
clock_polarity;

operation_mode;

mclk_output_enabile;
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}i2s_init_type;
operation_mode
12S L4
I2S_MODE_SLAVE_TX: 128 ML A IEAR
I2S_MODE_SLAVE_RX: 12S MALEEISOAR 3

2024.03.01

I2S_MODE_MASTER_TX: 128 EHLRZERRA
I2S_MODE_MASTER_RX:  12S FHl%ci =
audio_protocol

12S & AR bR itE

I2S_AUDIO_PROTOCOL_PHILLIPS: TR i
I2S_AUDIO_PROTOCOL_MSB: T AR X FR)
I2S_AUDIO_PROTOCOL_LSB: R FprdE CAXFFE)

I2S_AUDIO_PROTOCOL_PCM_SHORT:  PCM il b bnite
I2S_AUDIO_PROTOCOL_PCM_LONG: PCM K [7] 20 e
audio_sampling_freq

128 FARAE A% FE

I2S_AUDIO_FREQUENCY_DEFAULT: {RIFEAMEH CRIERZHE SCLK A2 fifi4zft)
12S_AUDIO_FREQUENCY_8K: 128 FFEH 8K
I2S_AUDIO_FREQUENCY_11_025K: 12S K% 11.025K
12S_AUDIO_FREQUENCY_16K: 12S KL 16K
I2S_AUDIO_FREQUENCY_22_05K:  12S Kf¥% 22.05K
12S_AUDIO_FREQUENCY_32K: 128 FFEH 32K
I2S_AUDIO_FREQUENCY_44_1K:  12S Rff% 44.1K
12S_AUDIO_FREQUENCY_48K: 12S LR 48K
12S_AUDIO_FREQUENCY_96K: 128 FHEH 96K
12S_AUDIO_FREQUENCY_192K: 12S AL 192K
data_channel_format

128 Hotfi/ 7= 38 fr Kok 5C

I2S_DATA_16BIT_CHANNEL_16BIT: %472 16bit, A% 16bit
I2S_DATA_16BIT_CHANNEL_32BIT: %472 16bit, IiEA7% 32bit
I2S_DATA_24BIT_CHANNEL_32BIT: %472k 24bit, 7 IEA72% 32bit
I2S_DATA_32BIT_CHANNEL_32BIT: ##E{7%L 32bit, 7 IEA7% 32bit
clock_polarity

1S Bl P

I2S_CLOCK_POLARITY_LOW:  #SpRiF, e (s
I2S_CLOCK_POLARITY_HIGH:  ZS i, BBl vy P
mclk_output_enable

mclk i eh Al e

EUEJaE: 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;
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5.15.16

5.15.17

2024.03.01

i2s_init_struct.clock_polarity = 12S_CLOCK_POLARITY_LOW;
i2s_init_struct.operation_mode = 12S_MODE_MASTER_TX;
i2s_init(SPI12, &i2s_init_struct);

K ¥ i2s_enable

TR T R i2s_enable

% 370. X# i2s_enable

WA ik
A€ i2s_enable
PR Y void i2s_enable(spi_type* spi_x, confirm_state new_state);
ThRestiid 12S fiige
BWINSH spi_x: FIEEEN SPI A%
SR LRI E K2 —: SPI1, SPI2.
WMASH 2 new_state: {#FEEEI
SR LRI E 2 — : FALSE, TRUE
it 24 o
IR [FH o
Se kAT 7
B R FH R 2 7
Bl
/* enable i2s*/
i2s_enable (SPI1, TRUE);

B ¥ spi_i2s_interrupt_enable

AR T K%L spi_i2s_interrupt_enable

& 371. ¥ spi_i2s_interrupt_enable

TiH Eii:py
ERAE spi_i2s_interrupt_enable
PR ER T void spi_i2s_interrupt_enable(spi_type* spi_x, uint32_t spi_i2s_int, confirm_state
new_state);
ThRedd fifiRei% € ¥ SPI/I2S it

MANSHA

spi_x: JTiEFER SPI Ak

EZSHE LR E Kbz —: SPI1, SPI2.
BMINSHL 2 spi_i2s_int: SPI F1lkrik$
WASH 3 new_state: {fifEnk>%H]
EZSHTLLEEUE Hh 2 — « FALSE, TRUE
i 24 7
& B 7
ViR I 7
e F R 7
- - % 271 R - T k207
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spi_i2s_int

SPI/I2S kit

SPI_I2S_ERROR_INT: SPI/I2S #5ixWr (f7 CRC fIG4E1%, LR, Timiiix, Bl
R o

SPI_12S RDBF_INT:

SPI_12S TDBE_INT:

Nl
/* 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);

AT32F415[E 4 FEBSP&Pack M FHIE S

FRMSCHCHR S i T T
LB G a2 P T

5.15.18
TR T K% spi_i2s_dma_transmitter_enable

PR % spi_i2s_dma_transmitter_enable

* 372. K# spi_i2s_dma_transmitter_enable

A i3}
R spi_i2s_dma_transmitter_enable
R E R Y void spi_i2s_dma_transmitter_enable(spi_type* spi_x, confirm_state new_state);
e ik SPI/12S DMA & %A it
PNe = | spi_x: FTiEFEM SPI 4hik
ZSHAT UL E Hh 2 —: SPIM, SPI2.
NS 2 new_state: {HHEEL <A
ZSHAT UL E Kbz — . FALSE, TRUE
i 24 7
IR [E{H o
SR kAT ¥
R FH R 2 &
Bl

5.15.19

ZSHT LR P2 —: SPI1, SPI2.
MINSH 2 new_state: {HREEL I

2024.03.01

/* enable spi transmitter dma */
spi_i2s_dma_transmitter_enable (SPI1, TRUE);

¥ spi_i2s_dma_receiver_enable

IR T B % spi_i2s_dma_receiver_enable

R 373. K ¥ spi_i2s_dma_receiver_enable

T H ik
ZERAEA spi_i2s_dma_receiver_enable
R ER T void spi_i2s_dma_receiver_enable(spi_type* spi_x, confirm_state new_state);
e ik SPI/12S DMA # i it

WASHA

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

/* enable spi dma transmitter */
spi_i2s_dma_transmitter_enable (SPI1, TRUE);

5.15.20 ¥ spi_i2s_data_transmit

NERFER T R H spi_i2s_data_transmit

* 374. K¥ spi_i2s_data_transmit

i H

(P

spi_i2s_data_transmit

PR 4

R

void spi_i2s_data_transmit(spi_type* spi_x, uint16_t tx_data);

Bk 1 (R

SPI/I2S ik —EX s

LN 2|

spi_x: FTIEFEN SPI A%
ZSHTUERE P2 —: SPI1, SPI2.

MASH 2 tx_data: iR I% M HHRE
IETE R (WUALANECH 8bit B ):  0x00~0xFF
BB TER (WiAZANEl 16Dbit B ):  0x0000~0xFFFF
24 7
I B 7
S AF 7
U FH R 7
il

/* spi data transmit */
uintl6_t tx_data = 0x6666;
spi_i2s_data_transmit (SPI1, tx_data);

5.15.21 X ¥ spi_i2s_data_receive

NRAIAR T R HL spi_i2s_data_receive

% 375. ¥ spi_i2s_data_receive

BH

[P

i€

spi_i2s_data_receive

#
"

bl
e

uint16_t spi_i2s_data_receive(spi_type* spi_x);

&= =
=F
=

N
He

SPI/I2S #HUk—2E 5

MAZHA

spi_x: FTiEFH) SPI bk
ST LOERH H P2 —: SPI1, SPI2.

2024.03.01
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HiA i)
24 rx_data: SR s
SR (Widr A% 8bit i ): 0x00~0xFF
SR (WALANECN 16bit i): 0x0000~0xFFFF
IR [E{E 7
S AF 7
W F R 7
il

5.15.22

2024.03.01

[* spi data receive */
uintl6_t rx_data = 0;
rx_data = spi_i2s_data_receive (SPI1);

¥ spi_i2s_flag_get

NERMIA T R spi_i2s_flag_get

R 376. ¥ spi_i2s_flag_get

H #iR

R spi_i2s_flag_get

PR T flag_status spi_i2s_flag_get(spi_type* spi_x, uint32_t spi_i2s_flag);

Dhread BLHUIE E [ SPII?S Ar i

HNSH spi_x: P SPI 7k
ST LLER A Hh 2 —: SPI1, SPI2.

WMASH 2 spi_i2s_flag: T EFRBURSHIbR S FE
ZSHFE NS I spi_i2s_flag

25 W

YL EN flag_status: FREALFPRES
ZAREE A b2 —: SET, RESET.

Sk ok AF x

B H R 2 7

spi_i2s_flag

SPI/2S Tk 75 EARBUIR S AR &, Hulig 252 5 r

SPI_I2S_RDBF_FLAG:
SPI_I2S_TDBE_FLAG:
12S_ACS_FLAG:
12S_TUERR_FLAG:
SP|_CCERR_FLAG:
SPI_MMERR_FLAG:
SPI_I2S_ROERR_FLAG:
SPI_I2S_BF_FLAG:

Bl

SPI/12S Bl s 2 b d ks &

SPI?S JikHHE Lz ph 2% S hn

12S HEALEIERSIRE FRRALAG FIE)
12S Kk AR B R bR &

SPI CRC F5G i bn &

SPI ERAH RIRE

SPI/I12S Bzl a8 A R bR &

SPI/I?S @5 AR &

flag_status status;
status = spi_i2s_flag_get(SPI1, SPI_I2S_RDBF_FLAG);

[* get receive data buffer full flag */
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5.15.23

BR# spi_i2s_interrupt_flag_get

NERAIR T BREL spi_i2s_interrupt_flag_get

% 377. E# spi_i2s_interrupt_flag_get

BiH #R

PR EA spi_i2s_interrupt_flag_get

PR T flag_status spi_i2s_interrupt_flag_get(spi_type* spi_x, uint32_t spi_i2s_flag);

Thegfik B SE 1) SPI/I2S 5

LN | spi_x: FTiL#ER SPI AKX
ZZHOTLLIER A Hrp e —: SPI1, SPI2.

WSS 2 spi_i2s_flag: i ERBCRA bR Sk t%
ZS BRI spi_i2s_flag

ot 28 x

YL EN flag_status: A&7 PR
ZR EME R Oy bz —: SET, RESET.

Sk ok AF x

Bl H R 4 7

spi_i2s_flag

SPI/12S Hi ik £ fi ZARBUIRS 1Ibs &, HrIE S 50T

SPI_12S_RDBF_FLAG:
SPI_12S_TDBE_FLAG:
12S_TUERR_FLAG:
SPI_CCERR_FLAG:
SPI_MMERR_FLAG:

SPI_12S_ROERR_FLAG:

Bl

SPI/12S $SHHE G A5 ibs &
SPI?S KikHHE sz rh a8 T hn
128 JIEF KRB R R

SPI CRC K5 i1 br &

SPI FHEAH RRE

SPI/12S W28t F R bR &

flag_status status;

/* get receive data buffer full flag */

status = spi_i2s_interrupt_flag_get(SPI1, SPI_I12S_RDBF_FLAG);

5.15.24 ¥ spi_i2s_flag_clear
TRAER T K% spi_i2s_flag_clear

2024.03.01

R 378. EH spi_i2s_flag_clear

A iR
R34 spi_i2s_flag_clear
R Y void spi_i2s_flag_clear(spi_type* spi_x, uint32_t spi_i2s_flag)
Thaestik THBRIEE I SPIIRS Fri&

MANSHA

spi_x: JTiEFER SPI Ak
LS LUER H P2 —: SPI1, SPI2.

MANZH 2 spi_i2s_flag: FHEBRIIERHIEFE
USRI spi_i2s_flag
IS x
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7R SPI_I2S_TDBE_FLAG (SPUI2S RixH #8455 F7&). 12S_ACS_FLAG (I12S &4

HiA iR
IR A ¥
etk kAT ¥
B H R 4 ¥
spi_i2s_flag:

SPI/I2S T HEFERIIRE, LSBT
SPI/IZS FRWCHE S b 45T br &
128 FIRF KRB R R

SPI CRC K5 i1 &

SPI EREAH R R E

SPI/I12S W28t F iR bR &

SPI_I2S_RDBF_FLAG:
12S_TUERR_FLAG:
SPI_CCERR_FLAG:
SPI_MMERR_FLAG:
SPI_I2S_ROERR_FLAG:

&) FISPI_I2S_BF_FLAG (SPUI2S W= #5d) 4 it E 17 AEse, HLUFENEIEIRE, Tailt

IEER

o

Bl

/* clear receive data buffer full flag */
spi_i2s_flag_clear (SPI1, SPI_I2S_RDBF_FLAG);

516 R4HZE (SysTick)

SysTick 2F7#s45#) SysTick_Type, & X T 31} “core_cm4.h™ii k.

typedef struct
{

} SysTick_Type;

21

TRAH T SysTick AF 7 .
% 379. SysTick FFERX R
s ik
ctrl BEHPRES TR
load A 2475
val METT U AR
calib RHE A7 4%

NEREW T SysTick FERHLE .

% 380. SysTick FEERHA M

ke

[P

systick_clock_source_config

RGN PR B

SysTick_Config

RGBT B B B B X P T e

5.16.1 BK¥ systick_clock_source_config

2024.03.01

NFAHIA T B # systick_clock_source_config
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% 381. H# systick_clock_source_config

BiH #R
A€ systick_clock_source_config
PR 2 A void systick_clock_source_config(systick_clock_source_type source);
Thegfik RGN RN E
MASH source: JtE [ systick i &hi
MANZH 2 7
th =% 7
A EIf ) P
Se ik AF 7
iR H B 2 7
source

SYSTICK_CLOCK_SOURCE_AHBCLK_DIV8:

AHB 4 8 8 73 4iifE )y SysTick K4

SYSTICK_CLOCK_SOURCE_AHBCLK_NODIV: AHB &£k A3 4i1E v SysTick 4
il

/* config systick clock source */
systick_clock_source_config(SYSTICK_CLOCK_SOURCE_AHBCLK_NODIV);

5.16.2 ¥ SysTick_Config

NRH#E T R EL SysTick_Config

5.17

2024.03.01

% 382. B¥ SysTick_Config

T H Ei::p%

PRI 4 SysTick_Config
R Y uint32_t SysTick_Config(uint32_t ticks);
Thegsmiik ARG A HCE S E B E P W e
HNZH ticks: RGBT HP I E i E
MANZSH 2
it 25 W
IR [FIME WA RO EARES, ATl (00, KM (D
So oAt I
W e 2 7%

Nl
/* config systick reload value and enable interrupt */
SysTick_Config(1000);

SDIO #1 (SDIO)

SDIO #FfEa 4514 crm_type, & T 304 “at32f415_sdio.h il T

/**

* @brief type define sdio register all

*/
typedef struct
{

®2TTH
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} sdio_type;

TR T SDIO TFA7-48 Wi

% 383. SDIO HESx T

FIH iR
pwretrl HL YRR 2 A7 2
clketrl R b s ) B A7
arg SR ar A%
cmd [EA¥eR
rspcmd i A T V. 25 AE 2%
rsp1 M) & 2 A4 1
rsp2 Wi I 27 A7 4 2
rsp3 Wi 27 A7 4 3
rsp4 Wi 27 174 4
dttmr HHfs 2 I 38 A AR
dtlen AR K H AR
dtctrl AR AR A5 A7 2%
dtentr pC TRy R S R e
sts REFAE
intclr THBR BT A A A
inten HH TR A A A
bufentr BUF TH4 3 % £ 4
buf Hid BUF 774745
TERAH T SDIO JFEER B :
% 384. SDIO FE R HUE
il 81 Ei::3oN
sdio_reset ¥ SDIO A& Zr A7 2 A RS AL
sdio_power_set T B ) 2R 1 B RUIR S
sdio_power_status_get SR ) 28 1 B JROIRAS
sdio_clock_config W S HE E
sdio_bus_width_config R E
sdio_clock_bypass IR 55 AR A R U
sdio_power_saving_mode_enable A B R B
sdio_flow_control_enable A R E
sdio_clock_enable IR i R
sdio_dma_enable dma {FRERE
sdio_interrupt_enable HT R E
sdio_flag_get BEEUHI W T R S R TR E R
sdio_interrupt_flag_get BLELHIWTE E M WiAs S R B E K
sdio_flag_clear TR TEE FR AL
sdio_command_config A SR E
T % 278 7 - WAk 2.0.7
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sdio_command_state_machine_enable ARSI R E
sdio_command_response_get IR [ SR Py o 2 T 8L BT Xof 8L P
sdio_response_get IR [5]-R f o 2 T 8
sdio_data_config HmSHE
sdio_data_state_machine_enable PRSI R E
sdio_data_counter_get B A 4 () BE 2T 5

sdio_data_read

MBI fifo S2HL—A> word Z¥E

sdio_buffer_counter_get

R EH N BUF B0R 22\ BUF 3 H A 5 192 H

sdio_data_write

H—A~ word ¥ 3 &% fifo

sdio_read_wait_mode_set BER A I E
sdio_read_wait_start BERITIHRNE
sdio_read_wait_stop BLEEAHE IR E
sdio_io_function_enable 10 Dhfet At e i B
sdio_io_suspend_command_set 10 Dhfetsis N i ar S e i B

5.17.1 ¥ sdio_reset

T ERHIA T PR sdio_reset

% 385. ¥ sdio_reset

A i3}
A€ sdio_reset
PR3 void sdio_reset(sdio_type *sdio_x);
Digeflid # SDIO Ah i &5 A7 s A IR A HAL
BINZH sdio_x: #45E[f SDIO 4%, 1: SDIO1
WASH 2 7
it 24 o
IR [FIME ¥
SR kAT &
R FH R 2 ¥
Bl
/* reset sdio */
sdio_reset(SDIO1);

5.17.2 X¥ sdio_power_set
FEAFR T K% sdio_power_set

% 386. ¥ sdio_power_set

T H ik
R sdio_power_set
R ER T void sdio_power_set(sdio_type *sdio_x, sdio_power_state_type power_state);
Dhretd VB P A R
BNZH sdio_x: #&5E ) SDIO 4%, : SDIO1
WMASH 2 power_state: 8% IEIRAS
Hth =% W

2024.03.01
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HiA iR
IR A ¥
etk kAT ¥
B H R 4 ¥
power_state
P ] 2% P IR S

SDIO_POWER_ON: P o5 F U T
SDIO_POWER_OFF: =il &% sk
Bl

/* sdio power on */
sdio_power_set(SDIO1, SDIO_POWER_ON);

5.17.3 BK¥ sdio_power_status_get

NEMIA T K E sdio_power_status_get

% 387. Hi# sdio_power_status_get

H #iR
A EA sdio_power_status_get
BRI AR Y sdio_power_state_type sdio_power_status_get(sdio_type *sdio_x);
Dhred SRELAZ ] 25 (1) L JRIRES
MANSEA sdio_x: fHE[f SDIO 4, fi: SDIO1
MANZH 2 I
25 W
IR [F{E sdio_power_state _type: % #il#% LIRS
Sk ok AF x
Bl H R 2 7
Nl
/* check power status */
if(sdio_power_status_get(SDIO1) == SDIO_POWER_OFF)
{
return SD_REQ_NOT_APPLICABLE;
}

5.17.4 EK# sdio_clock_config
NERFEA T k%L sdio_clock_config

# 388. ¥ sdio_clock_config

T H R
R sdio_clock_config
R T void sdio_clock_config(sdio_type *sdio_x, uint16_t clk_div,
sdio_edge_phase_type clk_edg);
Thegdwiik I Bl S 4O
MANSEA sdio_x: fR&[f SDIO #Mi&, fi: SDIO1
MAZH 2 clk_div: I BB E, ikl 0~0x3FF

2024.03.01 & 280 |
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BH

[P

WASH 2

clk_edg: W4PiaipikE

it 25

x

iR el

Sk kAT

Wi F pa 4

of | ofl | et

clk_edg
i 2 N B I

SDIO_CLOCK_EDGE_RISING:

e _ETHAT

SDIO_CLOCK_EDGE_FALLING: K8 T FEaT

Bl

/* config sdio clock divide and edge phase */
sdio_clock_config(SDIO1, 0x2, SDIO_CLOCK_EDGE_FALLING);

5.17.5 ¥ sdio_bus_width_config
NEAFER T R % sdio_bus_width_config

% 389. H# sdio_bus_width_config

H #iR
efe sdio_bus_width_config
BRI A5 Y void sdio_bus_width_config(sdio_type *sdio_x, sdio_bus_width_type width);
DhRek ST IR E
MANSHA sdio_x: fHEff) SDIO 4}, 1: SDIO1
MANZSH 2 width: 455 BB 2 T
a2 8 x
A EIRN 7
Sk ok AF x
W F R 2 7
width
B 2R T B e

SDIO_BUS_WIDTH_D1: 1-bit %4 2k 5 i
SDIO_BUS_WIDTH_D4: 4-bit ¥ 512k 5 i
SDIO_BUS_WIDTH_D8: 8-bit i 4k 55 i

2N

/* config sdio bus width */
sdio_bus_width_config(SDIOx, SDIO_BUS_WIDTH_D1);

5.17.6 BK¥ sdio_clock_bypass
IR T %L sdio_clock_bypass

2024.03.01

* 390. K% sdio_clock_bypass

HiA i)
PR EA sdio_clock_bypass
R Y void sdio_clock_bypass(sdio_type *sdio_x, confirm_state new_state);

#2811
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W H Ei: o)
ThRestik I i 55 AR A B 1 B
MANSEA sdio_x: fHE[f SDIO #hi&, fi: SDIO1
MASH 2 new_state: FTHIEANRE. FHITH (TRUE), 55#%kH (FALSE)
12 [EME ¥
So oAt I
Wi F e 2 I
Nl
/* disable clock bypass */
sdio_clock_bypass(SDIO1, FALSE);

5.17.7 BKi¥ sdio_power_saving_mode_enable

NI T % sdio_power_saving_mode_enable

* 391. K% sdio_power_saving_mode_enable

H #iR
A€ sdio_power_saving_mode_enable
PR T void sdio_power_saving_mode_enable(sdio_type *sdio_x, confirm_state
new_state);
Dhread Pl a A U R R E
BINZH1 sdio_x: #55E[f SDIO 4%, 1: SDIO1
HINSHL 2 new_state: HMBEIRS. FF/E (TRUE), ki (FALSE)
a2 8 x
A IR 7
Sk ok AF x
W F eR 2 7
~Hl
/* disable power saving mode */
sdio_power_saving_mode_enable(SDIO1, FALSE);

5.17.8 ¥ sdio_flow_control_enable

2024.03.01

LR T Bk %] sdio_flow_control_enable

X 392. K% sdio_flow_control_enable

T H R
ZERAE sdio_flow_control_enable
R Y void sdio_flow_control_enable(sdio_type *sdio_x, confirm_state new_state);
Thegfig RS iy a
MANSHA sdio_x: fHE[f SDIO #M&, i: SDIO1
MANZH2 new_state: AV ENRE. JFH (TRUED, XM (FALSE)
Hth =% W
IR A p
Se kg AF i

% 2821
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BH

[P

W F R 2

Bl

/* disable flow control */
sdio_flow_control_enable(SDIO1, FALSE);

5.17.9 ¥ sdio_clock _enable

NEHIA T % sdio_clock_enable

% 393. E¥# sdio_clock_enable

A ik
A€ sdio_clock_enable
R Y void sdio_clock_enable(sdio_type *sdio_x, confirm_state new_state);
ThRedtiid I e 1 E
MANSHA sdio_x: fHE[f SDIO 4k, fi: SDIO1
MANSH 2 new_state: I ENRE. JFH (TRUED, XM (FALSE)
i 24 7
IR [EME 7
et kAT 7
R FH R 2 7
~pl
/* enable to output sdio_ck */
sdio_clock_enable(SDIO1, TRUE);

5.17.10

¥ sdio_dma_enable

NERIA T K%L sdio_dma_enable

% 394. B¥ sdio_dma_enable

TiH Eii:py
R sdio_dma_enable
R AR T void sdio_dma_enable(sdio_type *sdio_x, confirm_state new_state);
ThRedd dma el E
INZHA sdio_x: 1K€ [f) SDIO 4h&, 1: SDIO1
MINZH 2 new_state: B EARE. JFH (TRUE), KK (FALSE)
25 7
R [EME 7
So oAt 7
W F R 7
Nl
/* enable sdio dma */
sdio_dma_enable(SDIO1, TRUE);

2024.03.01
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¥ sdio_interrupt_enable
R AR T PREL sdio_interrupt_enable

* 395. EK# crm_flag_clear

WH #R
A EA sdio_interrupt_enable
PR T void sdio_interrupt_enable(sdio_type *sdio_x, uint32_t int_opt, confirm_state
new_state);

Thegfik T pe B E

BINZH sdio_x: &€ SDIO 4%, : SDIO1

HMANSH 2 int_opt: f&7E Mk

MINSHL3 new_state: HMBEIRS. FF/E (TRUE), ki (FALSE)

ot 28 x

IR A o

Sk ok AF x

W e 2 I
int_opt
eyl e it
SDIO_CMDFAIL_INT: 4 CRC Aol 4 ¥
SDIO_DTFAIL_INT: i CRC Ao 2k M+ iy
SDIO_CMDTIMEOUT _INT: & A i
SDIO_DTTIMEOUT _INT: H R I
SDIO_TXERRU _INT: K1k BUF R4 iz
SDIO_RXERRO _INT: Bt BUF b3 8815 A
SDIO_CMDRSPCMPL_INT:  $2 2] iy 2> 1 )37 = K7
SDIO_CMDCMPL_INT: i A R % 58 L
SDIO_DTCMP_INT: B AL 52 B
SDIO_SBITERR_INT: AR AL B % H
SDIO_DTBLKCMPL_INT:  #¥iHefi 45 b b
SDIO_DOCMD_INT: TEAE AR 4
SDIO_DOTX_INT: IEFEAE AR Hh
SDIO_DORX_INT: TEAEBUSCERE Hh
SDIO_TXBUFH_INT: K% BUF -2l
SDIO_RXBUFH_INT: 2l BUF =25 by
SDIO_TXBUFF_INT: K% BUF i K7
SDIO_RXBUFF_INT: e BUF 3 187
SDIO_TXBUFE_INT: K% BUF 2= Hik
SDIO_RXBUFE_INT: Il BUF == ik
SDIO_TXBUF_INT: K1k BUF w50k A 280 h iy

SDIO_RXBUF_INT:
SDIO_SDIOIF_INT:
i

el BUF A (18 A 2ch i
SD 1/O # A Hz s iy

/* disable interrupt */

sdio_interrupt_enable(SDIO1, (SDIO_DTFAIL_INT | SDIO_DTTIMEOUT_INT |\

SDIO_DTCMP_INT | SDIO_TXBUFH_INT | SDIO_RXBUFH_INT

I
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| SDIO_TXERRU_INT| SDIO_RXERRO_INT | SDIO_SBITERR_INT), FALSE); \

5.17.12 K% sdio_flag_get
NERAE T %L sdio_flag_get

3 396. K ¥ sdio_flag_get

A ik
PR EA sdio_flag_get
PR flag_status sdio_flag_get(sdio_type *sdio_x, uint32_t flag);
ThRedtiik BERCHIWTE EAn SR T EIE
BINZH sdio_x: #&5E[f SDIO 4%, 1: SDIO1
MANSH 2 flag: F8& M W%
it 24 7
SEEILE flag_status: R [mlFrEMFPRE, Bl (SET) KREHE (RESET)
et kAT 7
R FH R 2 7
flag

FasE flag bri&
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:
SDIO_RXBUFE_FLAG:
SDIO_TXBUF_FLAG:
SDIO_RXBUF_FLAG:
SDIO_SDIOIF_FLAG:

i

i CRC Al R WMhr &
i e CRC Al 2R Wk &
fir IR G

K I AR

3% BUF R iR br
F2Ui BUF b3 iRir &
PR iy i B s

A RIE TE AR &

ot A i e bR 2
IR AL R IR

Ml Bt e b &
IEAEAR 2 hn b
IEAEAR A b
IR AR

Kix BUF 245 &

Fzll BUF 4

Kix BUF jiitr &

FzUlt BUF Jiibr &

Ki% BUF h5 &

Fzllt BUF S h3 &

Hik BUF mR IS0 2obn &
el BUF A (8l A 2hs s
SD I/0 ks &

/* check dttimeout flag */

{

if(sdio_flag_get(SDIOx, SDIO_DTTIMEOUT_FLAG) != RESET)

2024.03.01
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5.17.13

)

BRi% sdio_interrupt_flag_get

TR T BR%L sdio_interrupt_flag_get

% 397. E# sdio_interrupt_flag_get

A ik
PR EA sdio_interrupt_flag_get
PR flag_status sdio_interrupt_flag_get(sdio_type *sdio_x, uint32_t flag);
ThRedtiik BEECHIWTHE T I Wibn S R B E
BINZH sdio_x: #&5E[f SDIO 4%, 1: SDIO1
MANSH 2 flag: F8& M W%
it 24 7
SEEILE flag_status: R [mlFrEMFPRE, Bl (SET) KREHE (RESET)
et kAT 7
R FH R 2 7
flag

852 1 flag A7 &
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:
SDIO_RXBUFE_FLAG:
SDIO_TXBUF_FLAG:
SDIO_RXBUF_FLAG:
SDIO_SDIOIF_FLAG:

i

i CRC Al R WMhr &
i e CRC Al 2R Wk &
fir IR G

K I AR

3% BUF R iR br
F2Ui BUF b3 iRir &
PR iy i B s

A RIE TE AR &

ot A i e bR 2
IR AL R IR

Ml Bt e b &
IEAEAR 2 hn b
IEAEAR A b
IR AR

Kix BUF 245 &

Fzll BUF 4

Kix BUF jiitr &

FzUlt BUF Jiibr &

Ki% BUF h5 &

Fzllt BUF S h3 &

Hik BUF mR IS0 2obn &
el BUF A (8l A 2hs s
SD I/0 ks &

/* check dttimeout interrupt flag */

{

if(sdio_interrupt_flag_get(SDIOx, SDIO_DTTIMEOUT_FLAG) = RESET)

2024.03.01
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5.17.14 PR# sdio_flag_clear
NERAE T k%L sdio_flag_clear

* 398. EK# sdio_flag_clear

A ik
PR EA sdio_flag_clear
PR Y void sdio_flag_clear(sdio_type *sdio_x, uint32_t flag);
ThRedtiik TR AE B R AL
BINZH sdio_x: #&5E[f SDIO 4%, 1: SDIO1
MANSH 2 flag: F8& M W%
it 24 7
IR A 7
et kAT 7
R FH R 2 7
flag

852 1 flag A7 &
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 Kl R Mihr &
Hrdhth CRC I A b 25
i A AR
HH I AR

K% BUF R izbn &
Pl BUF R4S iRbr &
P E iy A R
1A R TE bR

HHE A4 78 Bobr &

Ry IVA TR AR

HHlE At i 58 Bobs 76
SD 1/0 #EA bR &

/* clear flags */
#define SDIO_STATIC_FLAGS

((uint32_t)0X000005FF)

5.17.15

2024.03.01

sdio_flag_clear(SDIO1, SDIO_STATIC_FLAGS);

Bi% sdio_command_config
NERFER T %L sdio_command_config

& 399. ¥ sdio_command_config

*command_struct);

TiH ik
R4 sdio_command_config
AR Y void sdio_command_config(sdio_type *sdio_x, sdio_command_struct_type

Bk (P SR E

WASHA

sdio_x: F&E M SDIO #h%, #m: SDIO1
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5.17.16

2024.03.01

BH [P

WINSH 2 command_struct: F§E45H)1k sdio_command_struct_type [f5%t

it 25 x

iR el

Sk kAT

of | ofl | et

Wi F pa 4

command_struct

sdio_command_struct_type Z5 44 AT at32f415_sdio.h ST, WAEWT:

typedef struct
{
uint32_t argument;
uint8_t cmd_index;
sdio_reponse_type rsp_type;
sdio_wait_type wait_type;
} sdio_command_struct_type;
argument
SN KRG R E B — 807>, H& > REkkE
cmd_index
RIEWI T 29T
rsp_type
M NSRS, % dn Rk E, PRSI T
SDIO_RESPONSE_NO: T ¥

SDIO_RESPONSE_SHORT: i iJs
SDIO_RESPONSE_LONG: I

wait_type

FAPRUSH, MR RALRYUE, FIERISERAT
SDIO_WAIT_FOR_NO: TEEE
SDIO_WAIT_FOR_INT: LR i K
SDIO_WAIT_FOR_PEND:  “5f#fEHish R

~Hl

/* 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;

/* sdio command config */

sdio_command_config(SDIOx, &sdio_command_init_struct);

R T % sdio_command_state_machine_enable

% 400. X¥ sdio_command_state_machine_enable

K # sdio_command_state_machine_enable

e Hik

PR 4 sdio_command_state_machine_enable

% 288 W
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W H Ei: o)
PR void sdio_command_state_machine_enable(sdio_type *sdio_x, confirm_state
new_state);
Thegfik RS RE B E
MANSEA sdio_x: fH&[f SDIO #hi&, fi: SDIO1
MASH 2 new_state: FHIRENRE. JFH (TRUED, XM (FALSE)
12 [EME ¥
So oAt I
B R I
Nl
[* enable ccsm */
sdio_command_state_machine_enable(SDIO1, TRUE);

5.17.17

B % sdio_command_response_get

NERFER T % sdio_command_response_get

* 401. E# sdio_command_response_get

H #iR

R sdio_command_response_get
PR #J5 A uint8_t sdio_command_response_get(sdio_type *sdio_x);
Thegsmiik I [ AT 3] 4 i 4 D S T 0of 82 FR)
WMASHA sdio_x: 15[ SDIO #M%, f: SDIO1
MWANZH 2 x
a2 8 x
A EIRN uint8_t: & [l Wi 31 ) iy A N2 T X I ) i
Sk ok AF x
W e x

~Hl
/* get response of command index */
uint8 trsp_cmd = 0;
rsp_cmd = sdio_command_response_get(SDIO1);

5.17.18

% ¥ sdio_response_get

R4 T PR %L sdio_response_get

* 402. ¥ sdio_response_get

T H R
ZERAEA sdio_response_get
R T uint32_t sdio_response_get(sdio_type *sdio_x, sdio_rsp_index_type reg_index);
ThRedtik R [B] R 14 i 4 R 2
BINZH sdio_x: #&5E ) SDIO 4%, : SDIO1
HNSH 2 reg_index: WA ZF72%4m T, BT 1/2/3/4 WIS TFA7A, SREUN B 254725 10 5

(!

2024.03.01
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BH

[P

it 24

iR el

Sk kAT

e F pa 2

off | off | ofl | o

reg_div
M) S 2 77 7 4 5 S AR

SDIO_RSP1_INDEX:
SDIO_RSP2_INDEX:
SDIO_RSP3_INDEX:

5725 73 50 1
W 5725 73 2
o 745 17 3

SDIO_RSP4_INDEX: Wi 27 178545 4
Bl

/* get response register1 */
response = sdio_response_get(SDIO1, SDIO_RSP1_INDEX);

5.17.19 % sdio_data_config
NERFEAR T R sdio_data_config

% 403. E# sdio_data_config

H #iR
R sdio_data_config
R AR T void sdio_data_config(sdio_type *sdio_x, sdio_data_struct_type *data_struct);
DhRek IS HIE
MANSHA sdio_x: fHEff) SDIO 4}, 1: SDIO1
WASH 2 data_struct: 15 [H45H)1k sdio_data_struct_type HIF54%F
25 W
A EIRN 7
Sk ok AF x
Bl H R 2 7

data_struct
sdio_data_struct_type Z5 414 XAF at32f415_sdio.h i, WA T:

typedef struct

{
uint32_t timeout;
uint32_t data_length;
sdio_block_size type block_size;

sdio_transfer_mode_type

transfer_mode;

sdio_transfer_direction_type transfer_direction;

} sdio_data_struct_type;
timeout

BEAT Bt A S AR N M, s R B D T i v

data_length
B R E AN A S R
block_size

e size K/, Han M
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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
B AL s R A
SDIO_DATA BLOCK_TRANSFER:

SDIO_DATA_STREAM_TRANSFER:

transfer_direction

Hodle fedan /7 1 2R A

SDIO_DATA_TRANSFER_TO_CARD:
SDIO_DATA_TRANSFER_TO_CONTROLLER:

N

POR/NA 1-bit
PR/ 2-bit
PR/ 4-bit
PR/ 8-bit
PR /N 16-bit
PR N 32-bit
PR /N 64-bit
PR /INK 128-bit
PR/ K 256-bit
PR /IR 512-bit
HeRK /R 1024-bit
Bk /NN 2048-bit
Bk /A 4096-bit
R /N A 8192-bit
kA 16384-bit

M A AR A A
Hdle s A

Hs s 2 2 R
Kb bR 2 ) 2

sdio_data_init_struct.data_length = 8 ;

/* config sdio data */

sdio_data_struct_type sdio_data_init_struct;
sdio_data_init_struct.block_size = SDIO_DATA_BLOCK_SIZE_512B;

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;

sdio_data_config(SDIO1, &sdio_data_init_struct);

5.17.20

¥ sdio_data_state_machine_enable

AR T BB % sdio_data_state_machine_enable

# 404. R¥ sdio_data_state_machine_enable

T H R
PR 42 sdio_data_state_machine_enable
R T void sdio_data_state_machine_enable(sdio_type *sdio_x, confirm_state
new_state);
Thegdmiik HHREHE RER B
MANSEA sdio_x: fR&[f SDIO #Mi&, fi: SDIO1
MASH 2 new_state: FIIIEANRE. JFH (TRUED, XM (FALSE)
2% 7
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5 B ik
R fi x
SE AT %
LLLEE: %
il

/* enable dcsm */

sdio_data_state_machine_enable(SDIO1, TRUE);

5.17.21 ¥ sdio_data_counter_get

NEHIA T % sdio_data_counter_get

% 405. ¥ sdio_data_counter_get

W H #iR
A€ sdio_data_counter_get
Eap gt uint32_t sdio_data_counter_get(sdio_type *sdio_x);
Thread 302 [0 AR5 A A B T 4
MANSEA sdio_x: fHE[f SDIO 4k, fi: SDIO1
MAZH 2 I
it 2% W
IR (7] uint32_t: 3 [l 45 1 i O Bodfs <7 5 4
Sk ok AF 7
B H R 2 7
Nl
/* get data counter */
uint32_t count = 0;
count = sdio_data_counter_get (SDIO1);

5.17.22 K ¥ sdio_data_read
NERIA T K% sdio_data_read

% 406. R¥ sdio_data_read

BH

[P

i€

sdio_data_read

| =

e

uint32_t sdio_data_read(sdio_type *sdio_x);

Difiedtiik

MERIR fifo 1528 —~ word (3

MASHA

sdio_x: 1 SDIO #M%&, f: SDIO1

MANZH 2 o
MANZH3 ¥
i =4 o
R[FHE uint32_t: SHELAT—A> word FdiE
SR kAT 7
B R FH ok 4 p
~Hl

/* read data */

2024.03.01
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uint32_t data = 0;
data = sdio_data_read(SDIO1);

5.17.23 K% sdio_buffer_counter_get

R4 T pR%L sdio_buffer_counter_get

% 407. E# sdio_buffer_counter_get

i H

Eitipy

sdio_buffer_counter_get

uint32_t sdio_buffer_counter_get(sdio_type *sdio_x);

IR ALK 25 N BUF sk 22\ BUF 32 H 8 1O % H

MAZHA

sdio_x: fRE[f SDIO #M&, f1: SDIO1

MASH 2

T

frth 25

R EHME

Sk kAT

Wik F e 4

off | off | off | ot

Bl

/* get buffer count */

uint32_t count = 0;

count = sdio_buffer_counter_get(SDIO1);

5.17.24 X ¥ sdio_data_write
FRME T R sdio_data_write

% 408. E# sdio_data_write

TH

(D)

sdio_data_write

ke
BRI KR

void sdio_data_write(sdio_type *sdio_x, uint32_t data);

BILi 1 (B

H—/~ word #¥s 5| & i% fifo

LN 2|

sdio_x: F&E M) SDIO #h%, fm: SDIO1

MANZH2

¥

it 28

IR [BI{E

Stk okt

e F e 2

off [off | ot | oH

2N

[* write data */

uin32_t data = 0x11223344;
sdio_data_write(SDIO1, data);

5.17.25 K ¥ sdio_read_wait_mode_set

TR T K% sdio_read_wait_mode_set

2024.03.01
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* 409. X ¥ sdio_read_wait_mode_set

BiH #R
A€ sdio_read_wait_mode_set
PR 2 A void sdio_read_wait_mode_set(sdio_type *sdio_x, sdio_read_wait_mode_type
mode);
Thegfig BRI B
MANSEA sdio_x: fH7E[f) SDIO 4}, #1: SDIO1
NS 2 mode: BLAEFFI
th =% 7
Il ) P
Se kg AF x
Bl H R 4 7
mode

SDIO_READ_WAIT_CONTROLLED BY_D2: 4545 DATA Line2 il
SDIO_READ_WAIT_CONTROLLED BY_CK: 3255 i i i £k 42 il

N

/* config read wait mode */
sdio_read_wait_mode_set(SDIO1, SDIO_READ_WAIT_CONTROLLED_BY_D2);

5.17.26 K% sdio_read_wait_start
N EHIR T B % sdio_read_wait_start

Z 410. ¥ sdio_read_wait_start

A i3}
ERAE sdio_read_wait_start
R Y void sdio_read_wait_start(sdio_type *sdio_x, confirm_state new_state);
Difedtiik BT IR E
MANSHA sdio_x: fHE[f SDIO 4, fi: SDIO1
MANZSH 2 new_state: FTHIIENRE. JFH (TRUED, XM (FALSE)
i 24 &
IR [FIME ¥
SR kAT 7
R FH e 4 7
SRR B FH T R Ron T a1 s, SRR T otk
N
[* start read wait mode */
sdio_read_wait_start (SDIO1, TRUE);

5.17.27 K ¥ sdio_read_wait_stop
NERHIR T % sdio_read_wait_stop

£ 411. K sdio_read_wait_stop

T H

Hik

sdio_read_wait_stop

2024.03.01
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HiA iR

PR E R Y void sdio_read_wait_stop(sdio_type *sdio_x, confirm_state new_state);
Tifeftig BERHE LI E

MANSEA sdio_x: fH&[f SDIO 4k, fi: SDIO1

MASH 2 new_state: FHJIXERE. JTE (TRUE), KK (FALSE)

i 24 ¥

12 [EME ¥

Jeth kAT ¥

R FH o 4 7
W BRSO FH T IR R R ISRy, R RN RFEE T4 AF o

N

/* stop read wait mode */
sdio_read_wait_stop (SDIO1, TRUE);

5.17.28

¥ sdio_io_function_enable

NEAFER T R H sdio_io_function_enable

%+ 412. K ¥ sdio_io_function_enable

H #iR
R sdio_io_function_enable
PR #J5 A void sdio_io_function_enable(sdio_type *sdio_x, confirm_state new_state);
Thegsmiik 10 ThAER A AEfE i B
BINZH1 sdio_x: #45E[f SDIO 4%, 1: SDIO1
HINSHL 2 new_state: HMBEIRS. FF/F (TRUE), % (FALSE)
a2 8 x
A EIRN 7
Sk ok AF x
W e x
~Hl
/* enable sdio 10 mode */
sdio_io_function_enable (SDIO1, TRUE);

5.17.29

¥ sdio_io_suspend_command_set

T EHIR T Bk %] sdio_io_suspend_command_set

& M3. K¥ sdio_io_suspend_command_set

T H R
ZERAE sdio_io_suspend_command_set
R Y void sdio_io_suspend_command_set(sdio_type *sdio_x, confirm_state
new_state);
ThRedtik 10 Difet U N R fr (R e B
BINZH sdio_x: #&5E ) SDIO 4%, : SDIO1
HNSH 2 new_state: B EIRS. B (TRUED, K (FALSE)
Hth =% W

2024.03.01
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5.18

2024.03.01

5 B ik
R fi x
SE AT %
LLLEE: %
il

/* send suspend command */

sdio_io_suspend_command_set (SDIO1, TRUE);

ERf 2% (TMR)

TMR 27788451 tmr_type, & LT SCHF“at32f415_tmrh i R :

/**

* @brief type define tmr register all

*/
typedef struct
{

} tmr_type;

—F%%él/fl\HjT TMR %::ﬁ%%4%l\ljll_'ﬁ:

F 414. TMR FEB(NER

Tk Ei::3oN

ctrl1 TMR #2127 4745 1

ctri2 TMR 42 il 2 4745 2

stetrl TMR VR I 2345 01 25 17 4%

iden TMR DMA/ Wi 2517 2%

ists TMR HWRRAS A A7 48

swevt TMR A 25 17 35

cm1 TMR G TE A R 25 A7 2 1

cm2 TMR B IERE R A7 2% 2

cetrl TMR 8B 3% 5 27 %

cval TMR TH4UE

div TMR Tii5)5ids

pr TMR J& 1751785

rpr TMR HE & % 74

c1dt TMR JEIE 1 $05 77 8%

c2dt TMR G818 2 $E 251745

c3dt TMR 818 3 HE 25 1745

c4dt TMR 818 4 $E 251745

brk TMR R % %5 1745

dmactrl TMR DMA #5525 /7 5%

dmadt TMR DMA 45 %5 1733
TRAEH T TMR FEREUL
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2024.03.01

x 415. TMR ERHE R

g & iR
tmr_reset TMR £ CRM S 25 4748 A7
tmr_counter_enable B B2 H TMR TH508%
tmr_output_default_para_init YIUEAL TMR fir 2R S 5
tmr_input_default_para_init YIEAL TMR S NERASHL
tmr_brkdt_default_para_init WIUE4E TMR brkdt BRiAS3
tmr_base_init HILEtk TMR . 43450
tmr_clock_source_div_set W TMR PR 40 R 3
tmr_cnt_dir_set WHE TMR THE 407 15
tmr_repetition_counter_set WEBEGFWZARE (rpr) E
tmr_counter_value_set WE TMR 5 s
tmr_counter_value_get SR TMR -5
tmr_div_value_set BB TMR 40 i s
tmr_div_value_get I TMR 4045 2
tmr_output_channel_config ficE TMR i@ iE
tmr_output_channel_mode_select R TMR i I8 E AR 50
tmr_period_value_set B TMR JE H1E
tmr_period_value_get FHL TMR J& 18
tmr_channel_value_set 8 TMR B
tmr_channel_value_get S TMR

tmr_period_buffer_enable

Je AR A TMR & 2z X

tmr_output_channel_buffer_enable

JE P ERAE ] TMR i s i 22 i [X

tmr_output_channel_immediately_set

BEE TMR i I 37 R g

tmr_output_channel_switch_set

HWE TMR i iEiE I ¢

tmr_one_cycle_mode_enable

JE FHEZAF TMR 5] A

tmr_32_bit_function_enable

Ja FB2EH TMR 32 £ 3588 (plus #5200

tmr_overflow_request_source_set A TMR i H =5
tmr_overflow_event_disable B 24 TMR 38 4R 4R
tmr_input_channel_init WgHtk TMR ¥\ i iE

tmr_channel_enable

JB AEZE A TMR @18

tmr_input_channel_filter_set

BB TMR i NGB TE I JE 3

tmr_pwm_input_config

fic & TMR pwm % A\

tmr_channel1_input_select

%4 TMR J8IE 1 Fa\

tmr_input_channel_divider_set

B TMR i N\ JEIE 7 4 3

tmr_primary_mode_select %8 TMR FAE
tmr_sub_mode_select EHE TMR JGE I 338X
tmr_channel_dma_select R TMR JEIE ¥ DMA %R E

tmr_hall_select

#%4% TMR hall =

tmr_channel_buffer_enable

Ja AR TMR @8 22 v [X

tmr_trigger_input_select

R TMR VR E I 2% fid = N

tmr_sub_sync_mode_set

BEE TMR JOE I & [R5

tmr_dma_request_enable

Ja 2% TMR DMA &3k

tmr_interrupt_enable J& FHEZEF TMR A iy
29T W A 2.0.7
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5.18.1

5.18.2

2024.03.01

tmr_interrupt_flag_get

FREL TMR 1 libRic

tmr_flag_get FEE TMR #5i0
tmr_flag_clear EB TMR #710
tmr_event_sw._trigger Ak TMR S

tmr_output_enable

B FAEZE ] TMR % L Af g

tmr_internal_clock_set

BE TMR P I

tmr_output_channel_polarity_set

BLE TMR i s E

tmr_external_clock_config

B & TMR ZM 5

tmr_external_clock_mode1_config

fic & TMR AR Bhi 2 1

tmr_external_clock_mode?2_config

fic B TMR ZhEBaf ek 2

tmr_encoder_mode_config

FeE TMR Fifd i

tmr_force_output_set

B TMR 5364 1

tmr_dma_control_config

Bt & TMR DMA 2 3i)

tmr_brkdt_config

fic & TMR R ZE £ SFISE X I [a]

K tmr_reset

SRR TR tmr_reset

* 416. B tmr_reset

mHE R
A€ tmr_reset
PR3 void tmr_reset(tmr_type *tmr_x);
Lhae g TMR i CRM & i % £7-4% = AL
WmANZH tmr_x: Frik#Ei TMR b, %S 800T DL E Kbz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11
it 24 7
2 [El{E 7
SR kAT ¥
B R £ crm_periph_reset();
A~

‘ tmr_reset(TMR1);

B3 tmr_counter_enable

N R AR T K%L tmr_counter_enable

R 47. B tmr_counter_enable

T H ik

ZERAEA tmr_counter_enable

R ER T void tmr_counter_enable(tmr_type *tmr_x, confirm_state new_state);
Dhredd JA B TMR iF 238

MANSHA

tmr_x: &K TMR 4MBE, %S H0] LS E Kz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

MANZH 2 new_state: HFEACE KT EERRE, Wik HM (TRUE) 2ZEH] (FALSE)
S5 x

% 298 |

R4 2.0.7



U= AT32FA15[E fE FEBSP&Pack B H 18

5 H b
R fi x
SE AT %
LLLEE: %
il

‘ tmr_counter_enable(TMR1, TRUE);

5.18.3 BK¥ tmr_output_default_para_init
N AR T K% tmr_output_default_para_init

& 418. ¥ tmr_output_default_para_init

TiH iR

PRI 44 tmr_output_default_para_init

BRI AR Y void tmr_output_default_para_init(tmr_output_config_type *tmr_output_struct);
Dhread HIgaA tmr BRI SH

MINZH tmr_output_struct: 18[H45#)44 tmr_output_config_type A #IIA L TRET

it 2% W

R EME I

So kAt I

Bl H B 4 7

FRFA T tmr_output_struct F i R 1BRAE

£ 419. tmr_output_struct ZRIAE

R BRIME
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

Nl
tmr_output_config_type tmr_output_struct;
tmr_output_default_para_init(&tmr_output_struct);

5.18.4 BR¥ tmr_input_default_para_init
AR T K% tmr_input_default_para_init

£ 420. K tmr_input_default_para_init

T H G

R tmr_input_default_para_init

BRI H Y void tmr_input_default_para_init(tmr_input_config_type *tmr_input_struct);
e ik ¥IEatE TMR S A BRIA S5

HWNSH tmr_input_struct: & 45944 tmr_input_config_type HI15¥)MA1L 18 5T

2024.03.01 £ 299 fRAs 2.0.7
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i H EiEp)
T ¥
iR el x
Sk kAT x
e F pa 2 x

TEAE T tmr_input_struct AN 5 T ER A

% 421. tmr_input_struct BAE

R BRINME
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

Nl
tmr_input_config_type tmr_input_struct;
tmr_input_default_para_init(&tmr_input_struct);

5.18.5 ¥ tmr_brkdt_default_para_init
NEAIA T K8 tmr_brkdt_default_para_init

%+ 422. BH tmr_brkdt_default_para_init

| R

R tmr_brkdt_default_para_init

PR3 A void tmr_brkdt_default_para_init(tmr_brkdt_config_type *tmr_brkdt_struct);
Difedtiik HIEHE TMR brkdt 2Rl 23

MANZE tmr_brkdt_struct: 5[HZ5H#)44 tmr_brkdt_config_type R4 #I4A1LIE4

it 24 7

IR [E{H 7

SR okt 7

R FH R 2 7

NERIAR T tmr_brkdt_struct &N I BR A

7 423. tmr_brkdt_struct BRiME

A BRIME
deadtime 0x0
brk_polarity TMR_BRK_INPUT_ACTIVE_LOW
wp_level TMR_WP_OFF
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);
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5.18.6 Hi%( tmr_base_init
NERFIA T PREL tmr_base_init

* 424. F¥ tmr_base_init

m

i)

tmr_base_init

X

void tmr_base_init(tmr_type* tmr_x, uint32_t tmr_pr, uint32_t tmr_div);
YIa TMR B, 4340

tmr_x: FriLEER) TMR 4%, S 8007 DUEE e Hhz —:

TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

an>
[
E.
B

= el =
il
e

C‘i}
¥
s

e

WMASH 2 tmr_pr: EI A3 EHIE, 16 A e I 25 7 HL 0x0000~0xFFFF, 32 {7 i 45 7] 5X
0x0000_0000~0OxFFFF_FFFF

MANSH3 tmr_div: JER #55345fH, 0x0000~0xFFFF

24 7

A ELEEN 7

S AF 7

A F R 8 7

il

‘ tmr_base_init(TMR1, OxFFFF, OXFFFF);

5.18.7 E¥ tmr_clock _source_div_set

AR T K% tmr_clock_source_div_set

& 425. F# tmr_clock_source_div_set

| R

ERAE tmr_clock_source_div_set

R Y void tmr_clock_source_div_set(tmr_type *tmr_x, tmr_clock_division_type
tmr_clock_div);

ThRedthiR BE TMR PR 5501 R %0

HNSH tmr_x: FTiEEER TMR #M%, ES80TDUEI e Hdhz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

HWINSH 2 tmr_clock_div: 5 i} 24 43 45 2 3

i 24 7

IR [EME 7

SR kAT 7

B H R 4 o

tmr_clock_div

B TMR B BRE 55 22 50

TMR_CLOCK_DIV1: i 23 8hjE a4 2 B0N 1
TMR_CLOCK_DIV2: g 28R 5 R ECh 2
TMR_CLOCK _DIV4: g 23RS R 50N 4
il

‘ tmr_clock_source_div_set(TMR1, TMR_CLOCK_DIV4);

2024.03.01 # 3011 fRAs 2.0.7




[

AT32F415[E 4 FEBSP&Pack M FHIE S

5.18.8 ¥ tmr_cnt_dir_set
TR T BRE tmr_cnt_dir_set

 426. FH tmr_cnt_dir_set

B H iR

A EA tmr_cnt_dir_set

PR T void tmr_cnt_dir_set(tmr_type *tmr_x, tmr_count_mode_type tmr_cnt_dir);
Thaestik BE TMR i s - 805 17

MWASHA

tmr_x: iR TMR Sk, 280 DO e bz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

WASH 2

tmr_cnt_dir: EBES T )

frth 25

T

R EHME

k2K

W F R 2

off | off | et

tmr_cnt_dir

WE M THEOT )
TMR_COUNT_UP:
TMR_COUNT_DOWN:

SE I e T B i BT Ak
SE I AT B i R AR

TMR_COUNT_TWO_WAY_1: 5 STH 4 b o i o 5 ok, 1
TMR_COUNT_TWO_WAY_2: i 38114 b e X s 55 1Skt 2
TMR_COUNT_TWO_WAY_3: i 3311438 b e i 5 55 1Skt 3

Bl

‘ tmr_cnt_dir_set(TMR1, TMR_COUNT_UP);

5.18.9 ¥ tmr_repetition_counter_set

AR T R %L tmr_repetition_counter_set

R 427. B¥ tmr_repetition_counter_set

| R
ERAE tmr_repetition_counter_set
R T void tmr_repetition_counter_set(tmr_type *tmr_x, uint8_t tmr_rpr_value);
Difeftiik WEBEH A AE (pr) KE
HNSH tmr_x: FTiEEER TMR #h%, ZS80eT s g Hdhz —:
TMR1
MANZH 2 tmr_rpr_value: &R 238 5 H A, 7EL 0X00~0xFF
i 24 7
IR [EME 7
SR kAT 7
R FH eR 4 7
N

‘ tmr_repetition_counter_set(TMR1, 0x10);

2024.03.01
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5.18.10 BR¥{ tmr_counter_value_set
R4 T PRE tmr_counter_value_set

R 428. EK# tmr_counter_value_set

BiH iR

A EA tmr_counter_value_set

PR T void tmr_counter_value_set(tmr_type *tmr_x, uint32_t tmr_cnt_value);

Thaestik WHE TMR i E#E

PN tmr_x: FriLEER) TMR 4%, S 8007 DUEE e Hhz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

BINSHL 2 tmr_cnt_value: ERT#S1TEE/E, 16 £ € BT %5 7] HL 0X0000~0xFFFF, 32 £ & i}
#% A B 0x0000_0000~0xFFFF_FFFF

a2 8 x

pAEIf ) 7

Sk ok AF 7

Bl H B 4 7

il

‘ tmr_counter_value_set(TMR1, OxFFFF);

5.18.11 K% tmr_counter_value_get
NI T K%L tmr_counter_value_get

F 429. E# tmr_counter_value_get

| R
ERAE tmr_counter_value_get
R Y uint32_t tmr_counter_value_get(tmr_type *tmr_x);
Difedtiik FE TMR - ge 1l
LN 2 tmr_x: FTiEEER TMR #M%, ES80TUEIE Kbz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11
it 24 ¥
IR [FIME 58 I 3R THEARE
SR kAT 7
R FH e 4 7
N
uint32_t counter_value;
counter_value = tmr_counter_value_get(TMR1);

5.18.12 ¥ tmr_div_value_set
FEFER T EH tmr_div_value_set

# 430. B¥ tmr_div_value_set

BiH i}
PR €2 tmr_div_value_set
BRI R R Y void tmr_div_value_set(tmr_type *tmr_x, uint32_t tmr_div_value);
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5.18.13

W H Ei::3%)

Thiefihik % TMR 248848

HINSHA tmr_x: FriEdEr TMR 4h, iZS80T DOEI A bz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

MANSH 2 tmr_div_value: SER#5 A, 16 ALE I35 FTHL 0Xx0000~0xFFFF, 32 fif g K
#% 7T HL 0x0000_0000~0xFFFF_FFFF

IR [E{E 7

Sk AF 7

W F R 8 7

N

\ tmr_div_value_set(TMR1, OXFFFF);

PR %L tmr_div_value_get

NERMIA T R tmr_div_value_get

* 431. B tmr_div_value_get

T H iR
R tmr_div_value_get
PR A uint32_t tmr_div_value_get(tmr_type *tmr_x);
Dhread FRE TMR 403488
LN tmr_x: FTiEFER) TMR 4%, 28007 DUkl Hhz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11
Wz 7
A IR SE I A8 7 M A E
Sk ok AF x
W F R 2 7
Nl
uint32_t div_value;
div_value = tmr_div_value_get(TMR1);

5.18.14 ¥ tmr_output_channel_config

T AR T K% tmr_output_channel_config

2024.03.01

£ 432. E# tmr_output_channel_config

i H R

ZERAEA tmr_output_channel_config

PR 2 A void tmr_output_channel_config(tmr_type *tmr_x, tmr_channel_select_type
tmr_channel, tmr_output_config_type *tmr_output_struct);

Thegfig Bl TMR i i@ iE

MASHA

tmr_x: &K TMR 4h8E, %S BUERA oz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

WINSH 2 tmr_channel: & #%ifiE
WMASH3 tmr_output_struct: 5 R &5HI tmr_output_config_type g4t
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W H i35
it 25
12 [EME
Je ik A
B H R 4
tmr_channel
WHE TMR @iE
TMR_SELECT_CHANNEL_1: e 451
TMR_SELECT_CHANNEL_2: e 451
TMR_SELECT_CHANNEL_3: e 451
TMR_SELECT_CHANNEL_4: e 451
tmr_output_config_type structure
tmr_output_config_type 7t at32f415_tmr.h
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 ocC_output_state;

confirm_state occ_output_state;
} tmr_output_config_type;
oc_mode
W B B TE R S, ROXHEE R IG5 5 (CxORAW) #EATHACE
TMR_OUTPUT_CONTROL_OFF: WrtdEiEH . (CxOUT) 5 CxORAW HyiEEH:
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 “MI
TMR_OUTPUT_CONTROL_FORCE_HIGH: [&] 52 CXORAW A&
TMR_OUTPUT_CONTROL_PWM_MODE_A: PWM #i:{ A
TMR_OUTPUT_CONTROL_PWM_MODE_B: PWM 5 B
oc_idle_state
T 3 i HH A TE S PRRAS
FALSE: i i 5 (AR 9 0
TRUE: it I8 IE S RIRES Y 1
occ_idle_state
Pic B HL A 8 TE S RDIRES
FALSE: B bt iliE 5 AR )y 0
TRUE: B 4Pt i 3E 25 RRRES Y 1
oc_polarity
e B 4t e TE A
TMR_OUTPUT_ACTIVE_HIGH: % H @ iE et &
TMR_OUTPUT_ACTIVE_LOW: % H i iE A 4%
occ_polarity

off | off | ofl | o
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5.18.15

2024.03.01

Pic B HL A M I8 TE A
TMR_OUTPUT_ACTIVE_HIGH:
TMR_OUTPUT_ACTIVE_LOW:
oc_output_state

A B 4 I TE RS

FALSE: it 5% ]

TRUE: it i@iE T
occ_output_state

M JEIE AR A
Mg Y JEIE AR

fic B HoM B TE RS
FALSE: M i i 52 )
TRUE: HtMaHi@EEFF S

N

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);

K% tmr_output_channel_mode_select

N AR T K% tmr_output_channel_mode_select

% 433. B¥ tmr_output_channel_mode_select

T H Ei: 5

R tmr_output_channel_mode_select

PR3 void tmr_output_channel_mode_select(tmr_type *tmr_x, tmr_channel_select_type
tmr_channel, tmr_output_control_mode_type oc_mode);

Thegsmiik 1EFE TMR i il A5 2

MASHA

tmr_x: PRk TMR S5, 22800 LR E bz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

MANZH 2

tmr_channel: &R} 2%i8E

MANZH3

oc_mode: #irHi#E

i 25

¥

IR [BI{E

SR KA

Wi F pa 2

off | o | et

tmr_channel
WE TMR EiE

TMR_SELECT_CHANNEL_1: &4+ i) 45 1@iE 1
TMR_SELECT_CHANNEL_2: &+ Eh #3idiE 2
TMR_SELECT_CHANNEL_3: &+ eh45i@iE 3
TMR_SELECT_CHANNEL_4: &+ eh 45101 4

% 306 |

R4 2.0.7




[

oc_mode
fic B far HETE A, RIRHEE R4 1E S (CxORAW) TR E
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TMR_OUTPUT_CONTROL_HIGH: P B CxORAW A7
TMR_OUTPUT_CONTROL_LOW: W H CxORAW M1k
TMR_OUTPUT_CONTROL_SWITCH: P13 CxORAW ] i >
TMR_OUTPUT_CONTROL_FORCE_LOW: & 5 CXORAW NIk
TMR_OUTPUT_CONTROL_FORCE_HIGH: [til 52 CXORAW N
TMR_OUTPUT_CONTROL_PWM_MODE_A: PWM #= A
TMR_OUTPUT_CONTROL_PWM_MODE_B: PWM #i= B

B

\ tmr_output_channel_mode_select(TMR1, TMR_SELECT_CHANNEL_1, TMR_OUTPUT_CONTROL_SWITCH);

5.18.16
MR T %L tmr_period_value_set

¥ tmr_period_value_set

% 434. E¥ tmr_period_value_set

mHE R

A€ tmr_period_value_set

R Y void tmr_period_value_set(tmr_type *tmr_x, uint32_t tmr_pr_value);
ThRestiik #E TMR & W

MANSHA tmr_x: PR TMR 4%, ZS80TDUERE Kz —:

TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

WNSH 2 tmr_pr_value: ERFEREMIE, 16 RL5E Rt 5 AT 0X0000~0xFFFF, 32 fir i ]
1% 0x0000_0000~OXFFFF_FFFF

TR =

IR [BME I

SR AT =

W A %

Bl

‘ tmr_period_value_set(TMR1, OxFFFF);

5.18.17
T RAER T K% tmr_period_value_get

¥ tmr_period_value_get

£ 435. E# tmr_period_value_get

W H i 3o

ZERAEA tmr_period_value_get

R ER T uint32_t tmr_period_value_get(tmr_type *tmr_x);

ThRedtik FE TMR JE WE

HNSHL tmr_x: B TMR 4h%, %S 800T DUER E Kbz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

25 p

IR A JE I & E E

2024.03.01
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5.18.18

5.18.19

2024.03.01

BH EiEp)

PSS ¥

ek i ek % x
Bl

uint32_t pr_value;

pr_value = tmr_period_value_get(TMR1);

¥ tmr_channel_value_set

NEIA T K # tmr_channel_value_set

% 436. K tmr_channel_value_set

mHE R

DA EA tmr_channel_value_set

R E R Y void tmr_channel_value_set(tmr_type *tmr_x, tmr_channel_select_type
tmr_channel, uint32_t tmr_channel_value);

DhRedtiik P E TMR BIEE

LN 2|

tmr_x: &K TMR 4MBE, %S H0m] UG Kz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

MASH 2 tmr_channel: Z2%i8iE
WA 3 tmr_channel_value: FER#3IBIE(H, 16 {752 & Al B 0x0000~0xFFFF, 32 %
i %% AT HX 0x0000_0000~0xFFFF_FFFF
it 24 &
IR [FIME ¥
SR okt o
B R 7
tmr_channel
WHE TMR #iH

TMR_SELECT _CHANNEL_1: ##¢5&Eh} #$ifiE 1
TMR_SELECT _CHANNEL 2. ik&#:E i} 25iEiE 2
TMR_SELECT CHANNEL_3: #E# et 2siEiE 3
TMR_SELECT _CHANNEL_4: ¥} 23ifil 4

2N

‘ tmr_channel_value_set(TMR1, TMR_SELECT_CHANNEL_1, OXFFFF);

K%L tmr_channel_value_get

R T B E tmr_channel_value_get

F 437. E ¥ tmr_channel_value_get

W H iR

R tmr_channel_value_get

R T uint32_t tmr_channel_value_get(tmr_type *tmr_x, tmr_channel_select_type
tmr_channel);

Digeflid FREL TMR J#IE H

WA tmr_x: Frik#Ei TMR 4%, %S 500T DLUEHE Kbz —:
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W H i)
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11
MASH 2 tmr_channel: ZI}2%ifiE
i 24 JE I 4 I TE{E
12 [EME ¥
etk skAT ¥
B F R 4 ¥
tmr_channel
WHE TMR @18

TMR_SELECT_CHANNEL_1: &4 E i) 45 1@i1E 1
TMR_SELECT_CHANNEL_2: &+ En 4i@iE 2
TMR_SELECT_CHANNEL_3: &+ e h 45i@iE 3
TMR_SELECT_CHANNEL_4: &+ ¢ h 451@i1E 4
Bl

uint32_t ch_value;
ch_value = tmr_channel_value_get(TMR1, TMR_SELECT_CHANNEL_1);

5.18.20 % tmr_period_buffer_enable
NERHIR T BRE tmr_period_buffer_enable

* 438. E# tmr_period_buffer_enable

TiH ity
R tmr_period_buffer_enable
Eap g it void tmr_period_buffer_enable(tmr_type *tmr_x, confirm_state new_state);
DhRek Je 2R FH TMR & 2% i IX
HNSH tmr_x: Bk TMR 4h%, %S 500T DUERLE Kbz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11
MANZH 2 new_state: M EIACE 1A LA DCIRAS, WIEHR M (TRUE) BiZEH]
(FALSE)
a2 8 x
A IR 7
So oAt 7
e FH el £ 7
2Nl

‘ tmr_period_buffer_enable(TMR1, TRUE);

5.18.21 ¥ tmr_output_channel_buffer_enable
T EHIR T B tmr_output_channel_buffer_enable

£ 439. E# tmr_output_channel_buffer_enable

i H R

PR EA tmr_output_channel_buffer_enable

R Y void tmr_output_channel_buffer_enable(tmr_type *tmr_x,
tmr_channel_select_type tmr_channel, confirm_state new_state);
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W H i)
ThRestik Ja FHEZE I TMR % H 8 28 v X
NS tmr_x: Frik#E TMR 4%, 1S5 DUEH E Kbz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11
MANSH 2 tmr_channel: &I #3EIE
MANZH3 new_state: H4ZACE M HIBEZ M DORES, AliEHEH (TRUE) BiZEH
(FALSE)
i 24 ¥
& [EME ¥
Jeth kAT ¥
B R ¥
tmr_channel
WHE TMR #iE

TMR_SELECT _CHANNEL_1: #E# e} 28iHiE 1
TMR_SELECT CHANNEL_2: #Ef T #5ifiE 2
TMR_SELECT _CHANNEL_3: #E# e 28iEiE 3
TMR_SELECT _CHANNEL 4: #t# et 28iEiE 4
i

\ tmr_output_channel_buffer_enable(TMR1, TMR_SELECT_CHANNEL_1, TRUE);

5.18.22 ¥ tmr_output_channel_immediately set
NEAIA T B # tmr_output_channel_immediately_set

F 440. R¥ tmr_output_channel_immediately_set

TiH ity
R4 tmr_output_channel_immediately_set
Eap gt void tmr_output_channel_immediately_set(tmr_type *tmr_x,
tmr_channel_select_type tmr_channel, confirm_state new_state);
Thagsiik WE TMR i 8 38 7 B A g
MWANZHA tmr_x: FTiEFER) TMR 4%, 28007 DLkl g Hhz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11
BNSH 2 tmr_channel: &R} 2%i8E
MANZH3 new_state: H WL E 1% tHBE S B RRIRES, WA (TRUE) Ei4EH
(FALSE)
25 7
R [EME 7
Je ik AF W
Wi F pa 2 x
tmr_channel
WE TMR EiE

TMR_SELECT_CHANNEL_1: &4+ i) 45 1@iE 1
TMR_SELECT_CHANNEL_2: &+ En #3idiE 2
TMR_SELECT_CHANNEL_3: &+ eh45iHiE 3
TMR_SELECT_CHANNEL_4: &+ eh 45101 4
BNl
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5.18.23

l tmr_output_channel_immediately_set(TMR1, TMR_SELECT_CHANNEL_1, TRUE);

¥ tmr_output_channel_switch_set

R4 T PRE tmr_output_channel_switch_set

F 441. BH tmr_output_channel_switch_set

B | E1:57)

PR EA tmr_output_channel_switch_set

PR void tmr_output_channel_switch_set(tmr_type *tmr_x, tmr_channel_select_type
tmr_channel, confirm_state new_state);

ThRedtiid HE TMR fiy @ E T K

MAZHA

tmr_x: &R TMR Sk, 280 DOk e Kz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

WANSH 2 tmr_channel: 5 #5818
WASH3 new_state: 14 ZEHLE 1% HIBE A IORA, WEEEMH (TRUE) 5iZEH
(FALSE)
it 24 o
IR [FME 7
et kAT 7
R FH R 2 7
tmr_channel
WHE TMR #iE

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_switch_set(TMR1, TMR_SELECT_CHANNEL_1, TRUE);

5.18.24 ¥ tmr_one_cycle_mode_enable

2024.03.01

R T R E tmr_one_cycle_mode_enable

# 442. X ¥ tmr_one_cycle_mode_enable

T H ik

R tmr_one_cycle_mode_enable

R ER T void tmr_one_cycle_mode_enable(tmr_type *tmr_x, confirm_state new_state);
Dhredd Jo AR A TMR 228 40

MANSHA

tmr_x: iR TMR S, 280 DOk | bz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

WMAZHL 2 new_state: “#fZIACE #Y A IR CIRAS, FHERERA] (TRUE) SUEH]
(FALSE)

fnth 25 v

R A w

SetkokE 7T:
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5 H b
UL P
il

‘ tmr_one_cycle_mode_enable(TMR1, TRUE);

5.18.25 ¥ tmr_32_bit_function_enable

FEFER T K% tmr_32_bit_function_enable

& 443. E# tmr_32_bit_function_enable

it}

tmr_32_bit_function_enable

void tmr_32_bit_function_enable(tmr_type *tmr_x, confirm_state new_state);

JA FEZE M TMR 32 A2ThEE (plus £20D

tmr_x: Frig#i) TMR 43, %2500 DUE A Pz —:
TMR2, TMR5

MINSH 2

new_state: ERLE M 32 M ACRES, riEFEH (TRUE) Bi22H (FALSED

it 25

¥

iR [ElE

Sk kAT

Wik F e 4

of | ol | et

N

‘ tmr_32_bit_function_enable(TMR2, TRUE);

5.18.26 ¥ tmr_overflow_request_source_set

NI T B # tmr_overflow_request_source_set

% 444. B¥ tmr_overflow_request_source_set

TiH ity

R tmr_overflow_request_source_set

R ER T void tmr_overflow_request_source_set(tmr_type *tmr_x, confirm_state
new_state);

ThRedd 1 TMR i tH FHAHE

MASHA

tmr_x: PRk TMR SR, 22800 IR E bz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

LN W

new_state: KL & i H FAHIR

i 25

¥

iR el

Stk okt

e F e 2

of | ofl | et

new_state

e LT B AR L SRR

FALSE: SKIETiH&atii . 38 OVFSWTR {7 B 8 I 245 ) 48 7 A 1 i S5
TRUE: A BERIE T THEas i th

BNl

2024.03.01
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l tmr_overflow_request_source_set(TMR1, TRUE); ‘

5.18.27

T RAIE T RE tmr_overflow_event_disable

¥ tmr_overflow_event_disable

F 445. EH tmr_overflow_event_disable

HiH E1:57)
PR EA tmr_overflow_event_disable
PR void tmr_overflow_event_disable(tmr_type *tmr_x, confirm_state new_state);

Thae i

MAZHA

JE B ZE A TMR i B S 4E 7= 4
tmr_x: PR TMR 4%, S8 DUERE Kz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11
MANZH 2 new_state: KWL E i th HA 7 ARS
a2 8 x
pAEIf )
So oAt
W F e 2
new_state
W T B A A AR
FALSE: FovFiis i Fh4E, it S 0F T Do S oS A
- TR
- ¥ OVFSWTR fi & 1
- I VCE I A P A AR A A
TRUE: ZE1b 4k
~Hl
‘ tmr_overflow_event_disable(TMR1, TRUE);

of | ofl | ot

5.18.28
N AR T B % tmr_input_channel_init

¥ tmr_input_channel_init

% 446. EH tmr_input_channel_init

T H ik

R34 tmr_input_channel_init

PR % A void tmr_input_channel_init(tmr_type *tmr_x, tmr_input_config_type *input_struct,
tmr_channel_input_divider_type divider_factor);

ThRedtik YIE TMR i N\ @18

HNSH tmr_x: FTiEEER TMR #h%, ZS80eT s g Hdhz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11
BMINSHL 2 input_struct: FEZEHIK tmr_input_config_type fIFE 4T
MAZH3 divider_factor: #ij \iliE 73 S R 5L

i 24 7

& [EE
Jath kAT
B H R 4

of o | et

2024.03.01
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tmr_input_config_type structure
tmr_input_config_type 7t at32f415_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

%8 TMR i N\ @i

TMR_SELECT_CHANNEL_1: 3E$%5E i g3 1

TMR_SELECT _CHANNEL 2. ik#:E i} 25iEiE 2

TMR_SELECT _CHANNEL_3: #Ef et 28iEiE 3

TMR_SELECT _CHANNEL_4: k# @i 23ifiH 4

input_polarity_select

16 P N\ B TE A v

TMR_INPUT_RISING_EDGE: i N A ROa s B
TMR_INPUT_FALLING_EDGE:  #ii Nl (4 Rod s A R s
TMR_INPUT_BOTH_EDGE: i NGB TE 1A ROR I N IR B
input_mapped_select

16 P\ T8 TE B

TMR_CC_CHANNEL_MAPPED_DIRECT: & TMR ¥ A\#IE 1, 2, 3 14 X5 C1IRAW,
C2IRAW, C3IRAW Fl1 C4IRAW #Hi%
TMR_CC_CHANNEL_MAPPED_INDIRECT: &% TMR i Ni#iE 1, 2, 3 Fl4 X MHE
C2IRAW, C1IRAW, C4IRAW #i1 C3IRAW #Hi%
TMR_CC_CHANNEL_MAPPED_STI: % TMR fi N EMLSTE STI I
input_filter_value

A B i N IETE A, P HC 0X00~0XO0F

divider_factor

o N B 23 A F

TMR_CHANNEL_INPUT _DIV_1: #NEE 40 REON 1
TMR_CHANNEL_INPUT _DIV_2: % NiEE /5 280N 2
TMR_CHANNEL_INPUT_DIV_4: i NiEE /55 280N 4
TMR_CHANNEL_INPUT_DIV_8: % NiEiE /i 2 %N 8

2N

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);

5.18.29 ¥ tmr_channel_enable

NI T K E tmr_channel_enable

2024.03.01 # 3141 fRAs 2.0.7
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5.18.30

2024.03.01

% 447. &¥ tmr_channel_enable

BiH iR
A€ tmr_channel_enable
PR T void tmr_channel_enable(tmr_type *tmr_x, tmr_channel_select_type tmr_channel,
confirm_state new_state);
Thegfig J8 FHEAEA TMR JiiE
MNZH tmr_x: FrikfER) TMR 4%, 2S00 ki g Hdhz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11
WMNSH 2 tmr_channel: & #%i81E
WMASH 3 new_state: 4 ZACEMIBIERE, "MiEHFEHEHA (TRUE) #Z5H (FALSED
th =% 7
pA I[N 7
Sk ok AF 7
Bl H R 4 7
tmr_channel
WHE TMR @iE

TMR_SELECT _CHANNEL_1: 3% 28 1
TMR_SELECT CHANNEL_1C: 4% 5 48 F 4 1
TMR_SELECT _CHANNEL_2: ¥ 2iliE 2
TMR_SELECT CHANNEL_2C:  i#% 5 28 T hiis 2
TMR_SELECT _CHANNEL_3:  i&#%7e i 22iliE 3
TMR_SELECT_CHANNEL_3C: ¥ 38 5 il 3
TMR_SELECT _CHANNEL 4: k¥ 5e 0 2iliE 4

Bl

‘ tmr_channel_enable(TMR1, TMR_SELECT_CHANNEL_1, TRUE);

B ¥ tmr_input_channel_filter_set

AR T K% tmr_input_channel _filter_set

3 448. FI tmr_input_channel_filter_set

| R

ZERAEA tmr_input_channel_filter_set

R Y void tmr_input_channel_filter_set(tmr_type *tmr_x, tmr_channel_select_type
tmr_channel, uint16_t filter_value);

Difeftiik WE TMR i B E I P8 &5

MANSHA

tmr_x: iR TMR S, 280 DO | bz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

MANZH 2

tmr_channel: 5E 2$@EIE

MAZH3

filter_value: HECE ¥ NIBIEIENE, AIH 0x00~0X0F

it 28

¥

IR [BI{E

SR KA

e F pa 2

of ot | o

tmr_channel
WHE TMR JEiE
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TMR_SELECT _CHANNEL 1. #E$5E i 23iiE 1
TMR_SELECT CHANNEL_2: &5 2eidiE 2
TMR_SELECT CHANNEL_3: ik 2siEiE 3
TMR_SELECT CHANNEL_4: 3k} 2siEiE 4
N

l tmr_input_channel_filter_set(TMR1, TMR_SELECT_CHANNEL_1, 0x0OF);

5.18.31 ¥ tmr_pwm_input_config
TR T BRE tmr_pwm_input_config

% 449. E¥ tmr_pwm_input_config

mHE R

R4 tmr_pwm_input_config

PRI void tmr_pwm_input_config(tmr_type *tmr_x, tmr_input_config_type *input_struct,
tmr_channel_input_divider_type divider_factor);

ThRestiid Bt & TMR pwm i\

LN | tmr_x: FTiEER TMR #h%, ZS80T DUkl g Kz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

WSS 2 input_struct: F5 454K tmr_input_config_type K354

WA 3 divider_factor: #fii \JBiE /)45 R %

it 24 7

IR [FIME 7

SR kAT 7

R FH eR 2 7

input_struct

R I Z5 44 tmr_input_config_type [J45%t, 2% tmr_input_config_type %% BUE G H]
divider_factor

iy N B 73 0 FR H

TMR_CHANNEL_INPUT _DIV_1: % \JB i 445 %00 1
TMR_CHANNEL_INPUT_DIV_2: % \JB il 44 2500 2
TMR_CHANNEL_INPUT_DIV_4: % \ilB il 54 2500 4
TMR_CHANNEL_INPUT _DIV_8: % \iliti 54 %00 8

N
tmr_input_config_type tmr_ic_init_structure;

tmr_ic_init_structure.input_filter_value = 0;

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);

5.18.32 ¥ tmr_channel1_input_select

NEAIA T B # tmr_channel1_input_select

2024.03.01 # 316 I fRAs 2.0.7
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5.18.33

2024.03.01

% 450. K% tmr_channel1_input_select

BiH iR

A€ tmr_channell_input_select

PR T void tmr_channel1_input_select(tmr_type *tmr_x,
tmr_channel1_input_connected_type ch1_connect);

Thegfig % TMREIE 1 FA

MNZH tmr_x: FrikfER) TMR 4%, 2S00 ki g Hdhz —:
TMR1, TMR2, TMR3, TMR4, TMR5

HINSH 2 ch1_connect: JHi& 1 i Nk

th =% 7

b4 EIf ) P

Sk ok AF 7

Bl H B 4 7

ch1_connect

e T B I 1 N

TMR_CHANEL1_CONNECTED_C1IRAW: # CH1 & % 5] C1IRAW %A
TMR_CHANEL1_2 3 CONNECTED_C1IRAW_XOR: ¥ CH1. CH2 1 CH3 % il 57 ol 4k 5 3% 5]

C1IRAW %\
Pl

‘ tmr_channel1_input_select(TMR1, TMR_CHANEL1_2_3_CONNECTED_C1IRAW_XOR);

¥ tmr_input_channel_divider_set

AR T K% tmr_input_channel_divider_set

& 451. B3 tmr_input_channel_divider_set

| R

ERAE tmr_input_channel_divider_set

R Y void tmr_input_channel_divider_set(tmr_type *tmr_x, tmr_channel_select_type
tmr_channel, tmr_channel_input_divider_type divider_factor);

Difedtiik WHE TMR i N GRIE 54 ds

MASHA

tmr_x: FrE#EN TMR Shi, 2 80m DORIE oz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

MANZH 2

tmr_channel: 5EI 23@EIE

MAZH3

divider_factor: i NIBIE /54 R %L

28

¥

IR [BI{E

SR KA

Wik F pa 2

off | o | et

tmr_channel
wE TMR #IE

TMR_SELECT CHANNEL_1: 3F & i} 231 1
TMR_SELECT_CHANNEL_2: #5228 s 2
TMR_SELECT_CHANNEL_3: jf¢5E i 22iiis 3
TMR_SELECT_CHANNEL_4: e 22iiiE 4

divider_factor

®3MTH R4 2.0.7
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a1 NI TE 730 R L

TMR_CHANNEL_INPUT DIV_1: # @B 40 R EON 1
TMR_CHANNEL_INPUT _DIV_2: # @B/ REN 2
TMR_CHANNEL_INPUT_DIV_4: #iNiEESHRECN 4
TMR_CHANNEL_INPUT _DIV_8: # @&/ AR50 8
N

|tmnjnmn_dmnna_mvwegﬁeuTMR1,TMR_SELECT_CHANNEgJ,TMR_CHANNELJNPUT_Dwgzx

5.18.34 ¥ tmr_primary_mode_select
NFRAIAR T B E tmr_primary_mode_select

% 452. E¥ tmr_primary_mode_select

mHE R

efe tmr_primary_mode_select

PR E R Y void tmr_primary_mode_select(tmr_type *tmr_x, tmr_primary_select_type
primary_mode);

ThRestiid FE TMR ER

BMINSH

tmr_x: FrEFEK TMR 48, %S H0m] LS E oz —:
TMR1, TMR2, TMR3, TMR4, TMR5

BINSHL 2

primary_mode: K ZLHCE 1 F A

fnth 25

T

R EHME

SR KA

Wik F pa 2

of | ol | ot

primary_mode

R ZERCE M A, B e I e 5 5k %

TMR_PRIMARY_SEL_RESET:
TMR_PRIMARY_SEL_ENABLE:

TR A S R R R AL
Ay A S R AR

TMR_PRIMARY_SEL_OVERFLOW:  F Rt {5 2 s #05 th

TMR_PRIMARY_SEL_COMPARE:
TMR_PRIMARY_SEL_C10RAW:
TMR_PRIMARY_SEL_C20RAW:
TMR_PRIMARY_SEL_C30RAW:
TMR_PRIMARY_SEL_C40ORAW:

Bl

A Sy A 5 BB

R 5 5 L C1ORAW 55
A 5 5 L C20RAW 55
A e 5 5 L C3ORAW 55
A 5 5 L CAORAW 55

‘ tmr_primary_mode_select(TMR1, TMR_PRIMARY_SEL_RESET);

5.18.35 ¥ tmr_sub_mode_select
AR T K% tmr_sub_mode_select

X 453. B tmr_sub_mode_select

T H Eiiipa
PR EA tmr_sub_mode_select
AR Y void tmr_sub_mode_select(tmr_type *tmr_x, tmr_sub_mode_select_type
sub_mode);
2024.03.01 % 38| hRAs 2.0.7
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W H i)

Thae ik 1E#E TMR VRGE I 2815

HNZSH tmr_x: FriEEER TMR #M%, ZS80TDUEIR e Hdhz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9

MNSH 2 sub_mode: K ZLC E [ E I AR

i 25 7

R [EME 7

SRSkt 7

e F R 7

primary_mode

M NC B A IKE I gk

TMR_SUB_MODE_DIABLE: P UE I 35X
TMR_SUB_ENCODER_MODE_A: ML A A
TMR_SUB_ENCODER_MODE_B: L A5 B
TMR_SUB_ENCODER_MODE_C: M C
TMR_SUB_RESET_MODE: A
TMR_SUB_HANG_MODE: R
TMR_SUB_TRIGGER_MODE: brike Y
TMR_SUB_EXTERNAL_CLOCK_MODE_A: iE&#eAM ki A
i

‘ tmr_sub_mode_select(TMR1, TMR_SUB_HANG_MODE);

5.18.36 ¥ tmr_channel_dma_select
NERHIA T %L tmr_channel_dma_select

% 454. R¥ tmr_channel_dma_select

TiH ity
R tmr_channel_dma_select
Eap gt void tmr_channel_dma_select(tmr_type *tmr_x, tmr_dma_request_source_type

cc_dma_select);

BILi 1 (B

4 TMR JEIE ) DMA 5K

MASHA

tmr_x: PRk TMR S5, 22800 LR E bz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9

LN W

cc_dma_select: F§EIEFEN] TMR EIE ) DMA i KIE

fnth 25

¥

iR el

Stk okt

e F e 2

of | ofl | et

cc_dma_select

1P TMR @I ) DMA 115 3K i
TMR_DMA_REQUEST_BY_CHANNEL: 4 K/EiBiEHM (CxIF = 1) W7/ DMA ik
TMR_DMA_REQUEST_BY_OVERFLOW:  *3K/E#iHi# 4 (OVFIF = 1) I/ DMA ik

Bl

‘ tmr_channel_dma_select(TMR1, TMR_DMA_REQUEST_BY_OVERFLOW);

2024.03.01
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5.18.37 K% tmr_hall_select
FERFIAR T PAE tmr_hall_select

% 455. EH tmr_hall_select

BiH iR
A EA tmr_hall_select
PR T void tmr_hall_select(tmr_type *tmr_x, confirm_state new_state);
Thegdid #%#% TMR hall 23
PN tmr_x: FriLEER) TMR 4%, S 8007 DUEE e Hhz —:
TMRA1
BINZH 2 new_state: HFZLIEFE) TMR hall #ACIRA
ot 28 x
pA I[N 7
Sk ok AF x
Bl H B 4 7
new_state

#eFE TMR hall #220RZS, 3038 4% 1) AL B ik 3%
FALSE: il & HALL {2l A
TRUE: @il E HALL £288 TRGIN {_ETHE B2 L

Bl

| tmr_hall_select(TMR1, TRUE);

5.18.38 ¥ tmr_channel_buffer_enable

AR T K% tmr_channel_buffer_enable

& 456. 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 B TMR @ IE 2% X
HNSH tmr_x: FTiEEER TMR #M%, ES800TDUEIE Kbz —:
TMR1
MANZH2 new_state: HfEACE K TMR IEHEZ M DCOIRE, AIEHAHA (TRUE) =45
(FALSE)
i 24 7
IR [EME 7
SR kAT 7
R FH eR 4 7
N

‘ tmr_channel_buffer_enable(TMR1, TRUE);

5.18.39 BR¥ tmr_trigger_input_select

T EAER T K% tmr_trigger_input_select

2024.03.01
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% 457. ¥ tmr_trigger_input_select

B H iR

A€ tmr_trigger_input_select

PR T void tmr_trigger_input_select(tmr_type *tmr_x, sub_tmr_input_sel_type
trigger_select);

Thegfig 4% TMR JCGE N SR SN

MNZH tmr_x: FrikfER) TMR 4%, 2S00 ki g Hdhz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9

WASH 2 trigger_select: ¥ Zfit & ) TMR KR 83l & A

th =% 7

b4 EIf ) P

Sk ok AF x

Bl H B 4 7

trigger_select

HeFE TMR VGE I Sl A3 A

TMR_SUB_INPUT_SEL_IS0: NI O
TMR_SUB_INPUT_SEL IS1: LN 1
TMR_SUB_INPUT_SEL_IS2: NI 2
TMR_SUB_INPUT_SEL_IS3: NI 3
TMR_SUB_INPUT_SEL_C1INC: 1P C1RAW f% NS 2%
TMR_SUB_INPUT_SEL_C1DF1: I PRI N EE 1
TMR_SUB_INPUT_SEL_C2DF2: I PRUEIE AN IEIE 2
TMR_SUB_INPUT_SEL_EXTIN: PRI EIE EXT
il

‘ tmr_trigger_input_select(TMR1, TMR_SUB_INPUT_SEL_IS0);

5.18.40 ¥ tmr_sub_sync_mode_set

NEHIA T K%L tmr_sub_sync_mode_set

% 458. ¥ tmr_sub_sync_mode_set

E(i1p

tmr_sub_sync_mode_set

void tmr_sub_sync_mode_set(tmr_type *tmr_x, confirm_state new_state);

B E TMR JCE I &% [F A5 0

MASHA

tmr_x: PRk TMR S5, 22800 LR E bz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9

MANZH 2 new_state: HFEACE K TMR JOE I &% R BURES, "Wk R (TRUE) 54k
M (FALSE)
it 28 x
IR [BI{E x
SR KA x
L TSRV x
Bl

‘ tmr_sub_sync_mode_set(TMR1, TRUE);

2024.03.01
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5.18.41

5.18.42

2024.03.01

¥ tmr_dma_request_enable

R T K% tmr_dma_request_enable

* 459. E# 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, TMR9, TMR10, TMR11

BINSHL 2

dma_request: K&ZFLE 1) DMA Wk

MANZH3

new_state: HFEACE K DMA IR, ATEFF R (TRUE) =45 (FALSED

frth 25

T

R EHME

etk 2FA

ek F e 2

of | off | ot

dma_request
wE DMA &K

TMR_OVERFLOW_DMA_REQUEST:

T 1 FAF) DMA 155K

HIE 1 /) DMA ¥ 5K
iHiE 2 i) DMA 55K
iHIE 3 [ DMA 55K
iHIE 4 () DMA 5 5K
HALL {11 DMA 15K
fil 5 FAFH) DMA 155K

TMR_C1_DMA_REQUEST:
TMR_C2_DMA_REQUEST:
TMR_C3_DMA_REQUEST:
TMR_C4_DMA_REQUEST:
TMR_HALL_DMA_REQUEST:
TMR_TRIGGER_DMA_REQUEST:
Bl

‘ tmr_dma_request_enable(TMR1, TMR_OVERFLOW_DMA_REQUEST, TRUE);

¥ tmr_interrupt_enable
NFRAIR T BRE tmr_interrupt_enable

% 460. K% tmr_interrupt_enable

W H iR

ZERAE tmr_interrupt_enable

R Y void tmr_interrupt_enable(tmr_type *tmr_x, uint32_t tmr_interrupt, confirm_state
new_state);

ThRedtik A FHEZEE R TMR i

MANSHA

tmr_x: iR TMR S, 2807 DOk | bz —
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

MINSH 2 tmr_interrupt: K ERE K TMR J1i

WMANSH 3 new_state: HZEALEMN TMR HBCRE, liEdEEH (TRUE) 5i25H (FALSED
24 7

IR [EI{E 7
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WH 0

SR A AE ¥

e F B 4 x
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
TMR_HALL_INT: HALL 44 W7
TMR_TRIGGER_INT:  fili & Fifd-h iy
TMR_BRK_INT: R ZE A
A~

‘ tmr_interrupt_enable(TMR1, TMR_OVF_INT, TRUE);

5.18.43

NEHIA T KL tmr_interrupt_flag_get

BR ¥ tmr_interrupt_flag_get

% 461. ¥ tmr_interrupt_flag_get

A i3}
ERAE tmr_interrupt_flag_get
R Y flag_status tmr_interrupt_flag_get (tmr_type *tmr_x, uint32_t tmr_flag);
ThRedthiR SREL P Wbr S AR

MANSHA tmr_x: iR TMR S, 228007 DOk | bz —:

TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

MNSH 2 tmr_flag: 5 ZIREUHBUIRAS bR £ 4%
ZSHEMRER I tmr_flag

it 24 &

IR [FIME flag_status: FrELHPRES
ZIREE Y2 —: SET, RESET

So okt 7

B H R 4 o

tmr_flag

M T B SRR MR &, Kol 825k
TMR_OVF_FLAG: vt TR TR IE

TMR_C1_FLAG: TG 1 TR
TMR_C2_FLAG: EIE 2 TR
TMR_C3_FLAG: JHIE 3 F kbRl
TMR_C4_FLAG: IE 4 F TR

TMR_HALL_FLAG:
TMR_TRIGGER_FLAG:
TMR_BRK_FLAG:

~Fil

HALL = Wrbgic
fih % T W bR ic
25 R W bR

‘ if(tmr_interrupt_flag_get (TMR1, TMR_OVF_FLAG) != RESET)

2024.03.01
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5.18.44 F¥ tmr_flag_get
FERAIAR T PAEL tmr_flag_get

5.18.45

2024.03.01

£ 462. E¥ tmr_flag_get

BiH #R
PR EA tmr_flag_get
PR 2 A flag_status tmr_flag_get(tmr_type *tmr_x, uint32_t tmr_flag);
Thegfik SRR ELDRTS

MWASHA

tmr_x: iR TMR Sk, 280 DO e bz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

BMINSHL 2 tmr_flag: 75 ZESRHURA AR L IEE
ESHEARIAR W tmr_flag

it 24 7

YL EN flag_status: A&7 PR
ZREMERCNH P2 —: SET, RESET

SR ok 7

B FH o 4 7

tmr_flag

T IR EAROIRES AR &, KT 252 5~

TMR_OVF_FLAG:
TMR_C1_FLAG:
TMR_C2_FLAG:
TMR_C3_FLAG:
TMR_C4_FLAG:
TMR_HALL_FLAG:

TMR_TRIGGER_FLAG:

TMR_BRK_FLAG:

I T AR D
HIE 1 PRIl
iHIE 2 bRl
iHIE 3 FbRid
iHIE 4 FbRid
HALL  rdrid
fih e AR AL
M ZE R TARIC

TMR_C1_RECAPTURE_FLAG: #i& 1 Fi3Ric
TMR_C2 RECAPTURE_FLAG: & 2 Fifi3ktzic
TMR_C3_RECAPTURE_FLAG: i#i& 3 Fii3Ric
TMR_C4 RECAPTURE_FLAG: ifi& 4 P37

Bl

‘Wﬂm[jbg_geKTMR1,TMR_OVF_FLAG)h=RESET)

¥ tmr_flag_clear

NRME T RE tmr_flag_clear

* 463. ¥ tmr_flag_clear

A iR
ZERAEA tmr_flag_clear
R Y void tmr_flag_clear(tmr_type *tmr_x, uint32_t tmr_flag);
Difeflid TEBRFR AL

WASHA

tmr_x: iR TMR Sk, 280 DOk E bz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11
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5.18.46

5.18.47

2024.03.01

BH EiE:p4y
MANZH 2 tmr_flag: FHEMRIIREILEE
GBSO W, BRI R 262 7 T IR o
2% x
iR el x
Sk kAT 7
e F pa x
Bl

| tmr_flag_clear(TMR1, TMR_OVF_FLAG);

PR % tmr_event_sw_trigger

NERFAR T R tmr_event_sw_trigger

% 464. KH tmr_event_sw_trigger

T H iR

ef e tmr_event_sw_trigger

BRI 25 Y void tmr_event_sw_trigger(tmr_type *tmr_x, tmr_event_trigger_type tmr_event);
Thread WA R TMR Fi44

LN 2|

tmr_x: &K TMR 4MBE, %S H0m] UG Kz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

MINSH 2

tmr_event: KEEL BRI TMR F44

it 25

¥

R EHME

S At

e FH e 2

off [ off | et

tmr_event

BEE B 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:

A~

ik R i A
B R IETE 1 FHE
PR IETE 2 FH4E
YR IETE 3 H4E
B R IEIE 4 FH4E
BAtfim & HALL F44t
B b Rk R A
Bl R R A

‘ tmr_event_sw_trigger(TMR1, TMR_OVERFLOW_SWTRIG);

B3 tmr_output_enable

IR T BB tmr_output_enable

% 465. K tmr_output_enable

BH

[P

A

tmr_output_enable
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W H i)
PR E R Y void tmr_output_enable(tmr_type *tmr_x, confirm_state new_state);
Tifeftig Jo 2% A TMR % g
NS tmr_x: Frik#Ei TMR 4%, %S 500T DUEHR E Kbz —:
TMR1
MASH 2 new_state: HFEACE K TMR fttoRaEs, wWikFRM (TRUE) s (FALSE)
i 24 ¥
12 [EME ¥
etk kAT ¥
B R FH o 4 7
~pl

| tmr_output_enable(TMR1, TRUE);

5.18.48
NERHIA T R tmr_internal_clock_set

PR %L tmr_internal_clock_set

& 466. FI tmr_internal_clock_set

TiH iR
R tmr_internal_clock_set
PR # 5 A void tmr_internal_clock_set(tmr_type *tmr_x);
Tyhe ik WHE TMR P9 H
LN tmr_x: FTiEEER) TMR 4%, 28007 DLkl Hhz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9
a2 8 x
A IR 7
Sk ok AF x
W F eR 2 7
~Hl

‘ tmr_internal_clock_set(TMR1);

5.18.49

T AR T K% tmr_output_channel_polarity_set

¥ tmr_output_channel_polarity_set

R 467. EKI tmr_output_channel_polarity_set

i H R

ZERAEA tmr_output_channel_polarity_set

R T void tmr_output_channel_polarity_set(tmr_type *tmr_x, tmr_channel_select_type
tmr_channel, tmr_polarity_active_type oc_polarity);

Thegfig P TMR i @ T8 A

MANSHA tmr_x: iR TMR S, 2807 DOk | bz —

TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

MANSH 2 tmr_channel: &I 2@ 14
WMANZH 3 oc_polarity: # ELFC & F 4 H EIE A
EAThE R 7

2024.03.01
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5.18.50

2024.03.01

W H i)
IR A ¥
etk kAT ¥
B H R 4 ¥
tmr_channel
WHE TMR @iE

TMR_SELECT_CHANNEL

1 T I A8 E 1
TMR_SELECT_CHANNEL_
TMR_SELECT_CHANNEL_2:
TMR_SELECT_CHANNEL_2C:
TMR_SELECT_CHANNEL_3:
TMR_SELECT_CHANNEL_3C:

1C:  MEFEEM &% TLAMEIE 1
M E N 4iEIE 2
e g I 4% HLAMETE 2
e E N 45i8IE 3
iﬁf%%ﬁj“%%E%I\L” 3

TMR_SELECT_CHANNEL_4: IR E I 218

oc_polarity
W B TMR s b

TMR_POLARITY_ACTIVE_HIGH:
TMR_POLARITY_ACTIVE_LOW:

Bl

it A B
i 3 TE A A

‘ tmr_output_channel_polarity_set(TMR1, TMR_SELECT_CHANNEL_1, TMR_POLARITY_ACTIVE_HIGH);

PR % tmr_external_clock_config

MR T B %L tmr_external_clock_config

R 468. B# tmr_external_clock_config

B H ity
PRI 4 tmr_external_clock_config
PR 25 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);

BILi 1 (B

FC & TMR AhESI b

BMINSE

tmr_x: iR TMR S, 2807 DO E bz —:

TMR1, TMR2, TMR3, TMR4, TMR5

MANZH 2

es_divide: AMTES 04 R

MAZH3

es_polarity: #EB{E 5N

MAZH 4

es_filter: 4N S IES{E, FIHL 0X00~0XOF

i 25

¥

iR el

Stk okt

e F e 2

of | ofl | et

es_divide

BE TMR SNBSS 705 R 5L

TMR_ES_FREQUENCY_DIV_1: 5
TMR_ES_FREQUENCY_DIV_2: =
TMR_ES_FREQUENCY_DIV_4: #MifE5%
TMR_ES_FREQUENCY_DIV_8: 4MifES

es_polarity

AMERAE 5 0 B R EC 1
HNEAE S IR EC 2
RN 4
IR 8

¥ 327 | -
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WE TMR 4615 5tk

TMR_ES_POLARITY_NON_INVERTED: HMERAE T AP Ay e T B T
TMR_ES_POLARITY_INVERTED: HMERAE T AR G R BT B

N

| tmr_external_clock_config(TMR1, TMR_ES_FREQUENCY_DIV_1, TMR_ES_POLARITY_INVERTED, 0xOF);

5.18.51 BR#( tmr_external_clock_mode1_config
TR T BREL tmr_external_clock_mode1_config

R 469. EK# tmr_external_clock_mode1_config

T H Hid
R tmr_external_clock_model_config
PR 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);
ThRestiid BLE TMR ANl 1 O RS2 0 IR RIS =X AD
WMAZHA tmr_x: P& TMR M, S8 LG E Kbz —:
TMR1, TMR2, TMR3, TMR4, TMR5
WASH 2 es_divide: SMBIET 0 HR AL
WMANSH3 es_polarity: ZM545E T k%
MIANSH 4 es_filter: #MB{E 5 UEWE, TIHL 0x00~0x0F
it 25 W
R [EME ¥
So oAt I
W e I
es_divide
WH TMR MG S 0 R, 2% es_divide &7 BUE TG
es_polarity
WE TMR SN 5%, 2% es_polarity 25 % HUE TG
~Hl
tmr_external_clock_model_config(TMR1, TMR_ES_FREQUENCY_DIV_1, TMR_ES_POLARITY_INVERTED,
0x0F);

5.18.52 K% tmr_external_clock_mode2_config
R T R E tmr_external_clock_mode2_config

# 470. K% tmr_external_clock_mode2_config

T H ik

R tmr_external_clock_mode2_config

PR B T 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);

TyRe ik FEE TMR MBI Bt 2 C0F R 225 Mt b (MBI B =X BD

MNZH tmr_x: FriLEER) TMR 4hi, S 800T DUEE E Hh iz —:
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W H i)
TMR1, TMR2, TMR3, TMR4, TMR5
MASH 2 es_divide: A5 S A%
MANZH 3 es_polarity: AMEBAE S A%
MANZH 4 es_filter: AMEE T UEBE, WIHL 0x00~OxOF
12 [EME ¥
Jeth kAT ¥
B A p
es_divide
WHE TMR SN E 5 0 AR, 2% es_divide && BUE TG
es_polarity
WHE TMR AMNEBIE S, &% es polarity 73 & BUHETE H
~pl
tmr_external_clock_mode2_config(TMR1, TMR_ES_FREQUENCY_DIV_1, TMR_ES_POLARITY_INVERTED,
OXOF);

5.18.53 BKi# tmr_encoder_mode_config
NERFER T %L tmr_encoder_mode_config

% 471. E¥ tmr_encoder_mode_config

TiH ity
R tmr_encoder_mode_config
Eap g it 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);
Thegsmiik e B TMR & s =X
MWANZHA tmr_x: FTiEEER) TMR 4%, 28007 DLkl Hhz —:
TMR1, TMR2, TMR3, TMR4, TMR5
WMANSH 2 encoder_mode: 4EHLE 14mid 4
WA 3 ic1_polarity: i N\iEiE 1 %
MAZH 4 Ic2_polarity: % \JBiE 2 H
25 7
IR [AME 7
Je ik AF W
Wik F pa 2 x
encoder_mode
WE TMR Fifid 2315 =

TMR_ENCODER_MODE_A: Zmib#sizl A
TMR_ENCODER_MODE_B: #ii#3## B
TMR_ENCODER_MODE_C: #mf#s#=t C

ic1_polarity

WHE TMR f \JEIE 1 A

TMR_INPUT_RISING_EDGE: N JETE A BOLIE N ETHE
TMR_INPUT_FALLING_EDGE: i NifiiE iA RO N T R
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TMR_INPUT_BOTH_EDGE: i N 1A ROV AR R
ic2_polarity

WHE TMR f \JEIE 2 et

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
i

tmr_encoder_mode_config(TMR1, TMR_ENCODER_MODE_A, TMR_INPUT_RISING_EDGE,
TMR_INPUT_RISING_EDGE);

5.18.54 K% tmr_force_output_set
NERHIA T R tmr_force_output_set

% 472, K tmr_force_output_set

mHE Eiiipo
R tmr_force_output_set
PR E R Y void tmr_force_output_set(tmr_type *tmr_x, tmr_channel_select_type
tmr_channel, tmr_force_output_type force_output);
ThRestiid P E TMR il % 3
LN | tmr_x: FTiEER TMR #h%, ZS80T ki g Kz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11
HNSH 2 tmr_channel: & 2$i#iE
WINSHL3 force_output: 5l H H T
it 24 7
R [EME ¥
SR kAT ¥
R FH R 2 ¥
tmr_channel
W E TMR ilig

TMR_SELECT_CHANNEL_1: &+ it #%i8iE 1
TMR_SELECT_CHANNEL_2: & #43iiiE 2
TMR_SELECT_CHANNEL 3: &#Ent #3ifiE 3
TMR_SELECT_CHANNEL 4: &#ent #3iiiE 4
force_output

Hiiy 4 SO ) e o RSP
TMR_FORCE_OUTPUT_HIGH: 3#ilill CXORAW A5
TMR_FORCE_OUTPUT_LOW: 5&ifill CxORAW 1%
Nl

\ tmr_force_output_set(TMR1, TMR_SELECT_CHANNEL_1, TMR_FORCE_OUTPUT_HIGH);

5.18.55 ¥ tmr_dma_control_config

NEAIA T B % tmr_dma_control_config
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R 473. K% tmr_dma_control_config

B H iR

A€ tmr_dma_control_config

PR T 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: FrikfER) TMR 4%, 2S00 ki g Hdhz —:
TMR1, TMR2, TMR3, TMR4, TMR5

WMASH 2 dma_length: DMA 1&4=7 1%

WASH 3 dma_base_address: DMA &4 w5k

th =% 7

pA I[N 7

Sk ok AF x

Bl H R 4 7

dma_length

BLE DMA e 55, 3518 Ml 24

TMR_DMA_TRANSFER_1BYTE: 17
TMR_DMA_TRANSFER_2BYTES: 2 Ay
TMR_DMA_TRANSFER_3BYTES: 3 Ay

TMR_DMA_TRANSFER_17BYTES: 17 A
TMR_DMA_TRANSFER_18BYTES: 18 Ay

dma_base_address

B DMA feffmts b, M TMR 2195/ 4% 1 T anmts, alieZ8dn

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
TMR_BRK_ADDRESS

TMR_DMACTRL_ADDRESS

Bl

\ tmr_dma_control_config(TMR1, TMR_DMA_TRANSFER_8BYTES, TMR_CTRL1_ADDRESS);
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5.18.56 % tmr_brkdt_config
NERAA T R AL tmr_brkdt_config

F 474. FH tmr_brkdt_config

BiH iR

PR EA tmr_brkdt_config

PR T void tmr_brkdt_config(tmr_type *tmr_x, tmr_brkdt_config_type *brkdt_struct);

Thegfik FL B TMR A 4R AN B X I )

LN tmr_x: FriLEER) TMR %, S 8007 DUEE e Hh iz —:
TMRA1

WSS 2 brkdt_struct: 15[ 45#)4& tmr_brkdt_config_type {154t

a2 8 x

pAEIf ) 7

Sk ok AF 7

Bl H B 4 7

tmr_brkdt_config_type structure
tmr_brkdt_config_type £ at32f415_tmr.h

typedef struct

{
uint8_t deadtime;
tmr_brk_polarity_type brk_polarity;
tmr_wp_level_type wp_level;
confirm_state auto_output_enable;
confirm_state fcsoen_state;
confirm_state fcsodis_state;
confirm_state brk_enable;

} tmr_brkdt_config_type;

deadtime

WESLIXINE], ] 0x00~0xFF

brk_polarity

PR 5 A A

TMR_BRK_INPUT_ACTIVE_LOW: %4 A A%
TMR_BRK_INPUT_ACTIVE_HIGH: %41 AWy 8

wp_level

WEE R ENR

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 54y, B 3 HERIHINESL, BLUF bit ALt 525 (Y
- TMRx_CCTRL: CxP fI CxCP

- TMRx_BRK: FCSODIS 1 FCSOEN

TMR_WP_LEVEL_1: 1 S5, Bk 2 HS LRI HINES, BUF bit AL t52 5 (R4
- TMRx_CMx: CxOCTRL Fl CxOBEN
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auto_output_enable

HahfhEge, wEHFEHEMH (TRUE) 82tH (FALSE)

fcsoen_state

S TE IS R GDIRAS , FH T LB A LM T, fE e I 28 TR B i ae T s
(OEN=1) H}[pmiERas

FALSE: X[ CxOUT/CxCOUT #iih

TRUE: JFJi CxOUT/CxCOUT fithi, i iz -F

fcsodis_state

Sl OGN R GIRAS s FH T B AT EUR M H PR, 7 I A A A HH A R S i
(OEN=0) B} [pmiEtRas

FALSE: X[ CxOUT/CxCOUT #iih

TRUE: JFJ3 CxOUT/CxCOUT %, %t A= N HF

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 RPUCREE (USART)

USART & {74451 usart_type, & XT3 “at32f415_usart.h” Ui | :
[ex
* @brief type define usart register all
*/
typedef struct
{

} usart_type;

TEREE T USART Zifiae s ia,
# 475. USART RN NE

TR R
sts RE TR
dt Bl o A7
baudr BRI
ctrl1 il o A7 28 1
ctri2 il e 728 2
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T Ei::3%)

ctri3 il e 728 3
gdiv LRAP B[RRI TR 259025 17 25

TRAEH T USART & pREE

& 476. USART ER#E K
g & R

usart_reset BAEE N USART AME I ZE R B AL
usart_init B R A 1L S AT R
usart_parity_selection_config e 7 kAT e

usart_enable HMAEATRE B B
usart_transmitter_enable HMRERIE R B
usart_receiver_enable SRR E
usart_clock_config ESIhRe B Bt . AT ST B
usart_clock_enable ESThae S phii e 1 &
usart_interrupt_enable T R E
usart_dma_transmitter_enable DMA Kixffigei &
usart_dma_receiver_enable DMA U &
usart_wakeup_id_set MeBE ID WE
usart_wakeup_mode_set N A 20
usart_receiver_mute_enable PSR i BRAR A R
usart_break_bit_num_set o 8 A
usart_lin_mode_enable lin 0 RE B
usart_data_transmit Bl Rk

usart_data_receive LigizeAle

usart_break_send RAE WM E
usart_smartcard_guard_time_set e R R H] R B
usart_irda_smartcard_division_set | 2L g AR A B
usart_smartcard_mode_enable Bhe i E
usart_smartcard_nack_set B e R0 NACK RS E
usart_single_line_halfduplex_select | Hizkk W THIA AR E
usart_irda_mode_enable ZLAME A R E
usart_irda_low_power_enable ZLAME AR TR e e
usart_hardware_flow_control_set AMRERE AR A e B
usart_flag_get KA E M flag RS R E Bl
usart_interrupt_flag_get K48 E T flag RS2 R E R
usart_flag_clear TEBRTREN flag ISR E

BK# usart_reset

NERAE T AL usart_reset

F 477. B¥ usart_reset
WA ik

R4 usart_reset
BRI R R Y void usart_reset(usart_type* usart_x);

#3347
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W H Ei: o)
ThRestik FHEE M USART A I 27 4738 AL
MANSEA usart_x: fHEMIH O4M%, W: USART1. USART2. USART3...
MANZH 2 ¥
12 [EME ¥
So oAt I
5 18 FH R B crm_periph_reset
Nl
/* reset usart1 */
usart_reset(USART1);

¥ usart_init
NRHIA T KL usart_init

% 478. R¥ usart_init

H #iR
A€ usart_init
PR T 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);
Dhread W BB AT LA ST e
MNZH usart_x: fHEMH 4%, W: USART1. USART2. USART3...
HINSHL 2 baud_rate: & 1§ B (1738 TR %
WA 3 data_bit: & DIE0E 47 58 &
WASH 4 stop_bit: & {5 1147 %8 )&
a2 8 x
A EIRN 7
So oAt SRR I B A2 R AL RE A5 DL B BEAT BOE
W e x
data_bit

H5 1 TR A8 5L 98 52
USART_DATA 8BITS: #i#infu % N 8-bit
USART_DATA 9BITS: #i¥infu %N 9-bit
stop_bit

H5 1 TR 2 1AL 98 52
USART_STOP_1_BIT:
USART_STOP_0_5 BIT:
USART_STOP_2 BIT:
USART_STOP_1_5 BIT:
Nl

5 IEALEEE A 1 A bit
5 IEALYEE Y 0.5 A4 bit
5 IEALYEE N 2 A bit
5 IEALYEE R 1.5 A4 bit

/* configure uart param */
usart_init(USART1, 115200, USART_DATA_8BITS, USART_STOP_1_BIT);
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5.19.3 BK¥ usart_parity_selection_config

NERAIR T MR %L usart_parity_selection_config

3 479. K usart_parity_selection_config

BiH #R
A EA usart_parity_selection_config
PR T void usart_parity_selection_config(usart_type* usart_x,
usart_parity_selection_type parity);
Thegfik 18677 AT Ve g
LN | usart_x: fEEMH O4ME, W USART1. USART2. USARTS...
WANSH 2 parity: & FHBHR I 9 BE R E 77
ot 28 x
pA I[N 7
Sk ok AF x
Bl H B 4 7
parity

A 13 TR B Ba e 46 75 3K

USART_PARITY_NONE: P L
USART_PARITY_EVEN: LT
USART_PARITY_ODD: DR

il

/* config usart even parity */

usart_parity_selection_config(USART1, USART_PARITY_EVEN);

5.19.4 XK¥ usart_enable

FRHME T PR usart_enable
% 480. EH usart_enable

A i3}
ERAE usart_enable
R Y void usart_enable(usart_type* usart_x, confirm_state new_state);
Digeftiik APBATRE R B
WMASHA usart x: fEEMEH D4, W: USART1. USART2. USARTS...
MINSH 2 new_state: ¥ EHKHCIRE, gt (TRUE) %fiE (FALSE)
i 24 7
IR [EME 7
SR kAT 7
R FH eR 4 7
Bl
/* enable usart1 */
usart_enable(USART1, TRUE);

5.19.5 ¥ usart_transmitter_enable

NI T B # usart_transmitter_enable
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X 481. K ¥ usart_transmitter_enable

BiH #R
A€ usart_transmitter_enable
PR T void usart_transmitter_enable(usart_type* usart_x, confirm_state new_state);
Thegfik HMBURIAERE B E.
MANSEA usart_x: fHEMIH O4M%, W: USART1. USART2. USART3...
BINZH 2 new_state: EIIFUIRS, ik (TRUE) kit (FALSE)
th =% 7
A EIf ) P
Se ik AF 7
iR H B 2 7
Nl
/* enable usart1 transmitter */
usart_transmitter_enable(USART1, TRUE);

5.19.6 K% usart_receiver_enable
FHEAER T K # usart_receiver_enable

#* 482. B usart_receiver_enable

A i3}
A€ usart_receiver_enable
R void usart_receiver_enable(usart_type* usart_x, confirm_state new_state);
Difedtiik AR e W E
MANSHA usart_x: fHEMIH O4M%, W: USART1. USART2. USART3...
MINZH 2 new_state: WEIVHCIRA, i (TRUE) kfE (FALSE)
it 24 ¥
IR [FIE &
SR kAT ¥
R FH R 2 &
Bl
/* enable usart1 receiver */
usart_ receiver _enable(USART1, TRUE);

5.19.7 K% usart_clock_config
NIRRT %L usart_clock_config

# 483. XK ¥ usart_clock_config

TiH ik
R usart_clock_config
PR % A void usart_clock_config(usart_type* usart_x, usart_clock_polarity_type clk_pol,
usart_clock_phase_type clk_pha, usart_Ibcp_type clk_Ib);
TyRe ik [0 DR I B Al v . ARG kAT BB
MANSEA usart_x: fHEMH C4M%, W: USART1. USART2. USART3...
MAZH 2 clk_pol: [F]25 iy RE Fifs FT (0 A bl 2k
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BH

[P

MAZH3

clk_pha: [R5 D RE AT I I B fr

MANSH 4

clk_Ib: [0 Dhfig A3k — EXHR N a4 bit Hdls Crmfn) 82 55

it 5

x

iR el

Sk kAT

e F pa

of ol | et

clk_pol
)25 T Re I 2h Ak 14

USART_CLOCK_POLARITY_LOW: 4t A1 v F
USART_CLOCK_POLARITY_HIGH: 4t Ay o P

clk_pha
[F) 25 Th g i B AR AL

USART_CLOCK_PHASE_1EDGE: i #tHAL A —AN
USART_CLOCK_PHASE_2EDGE: i #HAL A AN

clk_lb

[R5 Dhe K B Ji — A bit I8 B
USART_CLOCK_LAST_BIT_NONE:  Joh#h¥imH
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);

5.19.8 BKi%{ usart_clock_enable
MR T R usart_clock_enable

% 484. E¥ usart_clock_enable

TiH Eii:py
R usart_clock_enable
Eap gt void usart_clock_enable(usart_type* usart_x, confirm_state new_state);
Thredd [ A2 Ty e I e 4 6 i B
HNSH usart_x: ¥EERIE OAME, W: USART1. USART2. USARTS...
MNZH 2 new_state: R EIFUIRA, i (TRUE) kBt (FALSE)
25 7
s EIRED 7
So oAt 7
W F R 7
2Nl
/* enable clock */
usart_clock_enable(USART1, TRUE);

5.19.9 ¥ usart_interrupt_enable
NERAIR T K% usart_interrupt_enable

2024.03.01
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WH #R
A€ usart_interrupt_enable
PR T void usart_interrupt_enable(usart_type* usart_x, uint32_t usart_int, confirm_state
new_state);
Thegfig e e B E
MANSEA usart_x: fHEMIH M4, W: USART1. USART2. USART3...
WASH 2 usart_int: 5 5E i 2R A
MINZH 3 new_state: ENIFUIRA, ik (TRUE) kit (FALSE)
th =% 7
IR A ¥
Sk ok AF 7
B R o
usart_int
i 7€ YA BT
USART_IDLE_INT: o 2 7 TR R
USART_RDBF_INT:  #WcdE buff 5 4
USART_TDC_INT: ALK 58 i T
USART _TDBE_INT: RIEHBE buff 2 Wy
USART_PERR_INT: T2 56 e R HH
USART_BF_INT: W7 iz 0 o e
USART_ERR_INT: el

X 485. K ¥ usart_interrupt_enable

USART_CTSCF_INT: CTS (Clear To Send i F&3%) 284kl

Bl

5.19.10

2024.03.01

/* enable usart1 transmit complete interrupt */
usart_interrupt_enable (USART1, USART_TDC_INT, TRUE);

¥ usart_dma_transmitter_enable
IR T B % usart_dma_transmitter_enable

% 486. ¥ usart_dma_transmitter_enable

A iR
ZERAEA usart_dma_transmitter_enable
R Y void usart_dma_transmitter_enable(usart_type* usart_x, confirm_state
new_state);
Difeftiik DMA Kikf e it &
WMASHA usart x: fEEMEH D4, W: USART1. USART2. USARTS...
BMINSHL 2 new_state: WEMHCRE, 5 (TRUE) JHE (FALSE)
i 24 7
IR [al{E 7
SR kAT 7
B R FH ok 4 p
Bl
/* enable dma transmitter */
usart_dma_transmitter_enable (USART1, TRUE);
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5.19.11

5.19.12

5.19.13

2024.03.01

PR # usart_dma_receiver_enable

AR T K% usart_dma_receiver_enable

% 487. E¥ usart_dma_receiver_enable

BiH #R
PR EA usart_dma_receiver_enable
PR T void usart_dma_receiver_enable(usart_type* usart_x, confirm_state new_state);
Thegfik DMA #ZHi (i fe Bt B
LN | usart_x: fEEMH O4ME, W USART1. USART2. USARTS...
BINZH 2 new_state: EIIFUIRA, ik (TRUE) kft (FALSE)
ot 28 x
pA I[N 7
Sk ok AF 7
Bl H B 4 7
il
/* enable dma receiver */
usart_dma_receiver_enable (USART1, TRUE);

¥ usart_wakeup_id_set

AR T K% usart_wakeup_id_set

* 488. E ¥ usart_wakeup_id_set

A i3}
ERAE usart_wakeup_id_set
R Y void usart_wakeup_id_set(usart_type* usart_x, uint8_t usart_id);
Difedtiik e 1D W
MANSHA usart_x: fHEMIH O4M%, W: USART1. USART2. USART3...
MINSHL 2 usart_id: 75 E ¥ B FKIWEE ID
it 24 &
IR [FIME ¥
SR kAT 7
R FH eR 4 7
Bl
/* config wakeup id */
usart_wakeup_id_set (USART1, 0x88);

% ¥ usart_wakeup_mode_set

R T BB % usart_wakeup_mode_set

* 489. H ¥ usart_wakeup_mode_set

T H

Hik

usart_wakeup_mode_set

= | R
&
b
fe

void usart_wakeup_mode_set(usart_type* usart_x, usart_wakeup_mode_type

R4 2.0.7
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HiA iR
wakeup_mode);

Tifeftig g A = 1
MANZH usart_x: FEEMHE SN, W: USART1. USART2. USARTS...
MASH 2 wakeup_mode: & B AR
i 24 ¥
12 [EME ¥
Jeth kAT ¥
B A ¥

wakeup_mode

MR BRIR S )T e e A X v

USART_WAKEUP_BY_IDLE_FRAME:
USART_WAKEUP_BY_MATCHING_ID:

N

PRS2 PR it g i
W EIVTET 1D 3E A7 nge gt

/* config usart1 wakeup mode */

usart_wakeup_mode_set (USART1, USART_WAKEUP_BY_MATCHING_ID);

5.19.14 ¥ usart_receiver_mute_enable

NI T B # usart_receiver_mute_enable

% 490. K% usart_receiver_mute_enable

TiH Eii:py
R usart_receiver_mute_enable
Eap g it void usart_receiver_mute_enable(usart_type* usart_x, confirm_state new_state);
Thegsmiik s B A RE i B
MNZH usart_x: fHEMH 4%, W USART1. USART2. USART3...
HWINSHL 2 new_state: WHEMFRE, {5 (TRUE) kHE (FALSE)
a2 8 x
A EIRN 7
Sk ok AF x
W e x
Nl
/* config receiver mute */
usart_receiver_mute_enable (USART1, TRUE);

5.19.15 XK ¥ usart_break_bit num_set
AR T Bk % usart_break_bit_num_set

£ 491. E# usart_break_bit_num_set

HH R
ZERAEA usart_break_bit_num_set
R Y void usart_break_bit_num_set(usart_type* usart_x, usart_break_bit_num_type
break_bit);
TyRe ik WK e

2024.03.01
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BH

[P

MWASHA

usart_x: FEERIH HAME, W: USART1. USART2. USARTS...

MNSH 2

break_bit: B i & 2

it 5

x

iR el

Sk kAT

e F pa

of ol | et

break_bit
W I T R 1

USART_BREAK_10BITS: KiFfiik & e N 10 4 bit
USART_BREAK_11BITS: Wi i KB st N 11 4 bit

Bl

/* config break frame length 10bits */
usart_break_bit_num_set (USART1, USART_BREAK_10BITS);

5.19.16 ¥ usart_lin_mode_enable
NEAR T B % usart_lin_mode_enable

* 492. EK# usart_lin_mode_enable

H #iR
efe usart_lin_mode_enable
R ER T void usart_lin_mode_enable(usart_type* usart_x, confirm_state new_state);
Dhred lin LG RER B
MANSEA usart_x: fHEMIH O4M%, W: USART1. USART2. USART3...
HINSHL 2 new_state: WEMFRE, {58 (TRUE) kHE (FALSE)
a2 8 x
A IR 7
Sk ok AF x
W F eR 2 7
Nl
/* enable usart1 lin mode */
usart_lin_mode_enable (USART1, TRUE);

5.19.17 X ¥ usart_data_transmit
AR T K% usart_data_transmit

R 493. K ¥ usart_data_transmit

A iR
ZERAE usart_data_transmit
R Y void usart_data_transmit(usart_type* usart_x, uint16_t data);
Difeftiik el Kk
MANSEA usart_x: fHEMH C4M%, W: USART1. USART2. USART3...
BINZH 2 data: 5 ERIEEHE
25 7
ZE4W T #3421 - T WA 2.0.7
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5 B ik
R fi x
SE AT %
LLLEE: %
il

[* transmit data */
uint16_t data = 0x88;

usart_data_transmit (USART1, data);

5.19.18

PR % usart_data_receive

THEAER T K # usart_data_receive

% 494. F¥ usart_data_receive

H #iR
A€ usart_data_receive
PR T uint16_t usart_data_receive(usart_type* usart_x);
Thread HE
MANSHA usart_x: fHEMIH O4M%, W: USART1. USART2. USART3...
MANZH 2 I
2% W
iR [ElE uint16_t: & [Al i3 ) Hodhs
Sk ok AF x
B H R 2 7
Nl
[* receive data */
uint16_t data = 0;
data = usart_data_receive (USART1);

5.19.19

B ¥ usart_break_send

MR T %L usart_break_send

% 495. E¥ usart_break_send

A iR
R usart_break_send
PR 2 A void usart_break_send(usart_type* usart_x);
Digeftik RAL Wi v B
BINSH1 usart_x: #REMH H4ME, W: USART1. USART2. USARTS...
MANZH 2 7
i =4 o
12 [EE o
SR kAT 7
B R FH ok 4 p
~Hl

/* send break frame */

2024.03.01
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| usart_break_send (USART); |

5.19.20 ¥ usart_smartcard_guard_time_set

R T PA% usart_smartcard_guard_time_set

R 496. F ¥ usart_smartcard_guard_time_set

i H Had
PR EA usart_smartcard_guard_time_set
PR Y void usart_smartcard_guard_time_set(usart_type* usart_x, uint8_t
guard_time_val);
ThRedtiid B R R AR ORI ) 1 B
MANZH usart_x: fHEMH L4, W: USART1. USART2. USART3...
BINSHL 2 guard_time_val: 75 22% B ORI (], JEHE: 0x00~0xFF
a2 8 x
IR [F{H o
So oAt I
W F e 2 I
il
/* usart guard time set to 2 bit */
usart_smartcard_guard_time_set(USART1, 0x2);

5.19.21 X ¥ usart_irda_smartcard_division_set

AR T Bk % usart_irda_smartcard_division_set

F 497. ¥ usart_irda_smartcard_division_set

W H #iR
ERAE usart_irda_smartcard_division_set
R AR T void usart_irda_smartcard_division_set(usart_type* usart_x, uint8_t div_val);
Dhred ZLAMAVE BE R A 20 S 1
MANSHA usart_x: fHEMIH O4M%, W: USART1. USART2. USART3...
MINSH 2 div_val: 234ifE
it 25 7
IR [AME 7
So oAt 7
B H R 4 7
2Nl
/* usart clock set to (apbclk / (2 * 20)) */
usart_irda_smartcard_division_set(USART1, 20);

5.19.22 ¥ usart_smartcard_mode_enable

NI T ¥ usart_smartcard_mode_enable

2024.03.01
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R 498. K ¥ usart_smartcard_mode_enable

BiH #R
A€ usart_smartcard_mode_enable
PR T void usart_smartcard_mode_enable(usart_type* usart_x, confirm_state
new_state);
Thegfig B R RE I E
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 x
Bl H R 4 7
Nl
/* enable the smartcard mode */
usart_smartcard_mode_enable(USART1, TRUE);

5.19.23 K% usart_smartcard_nack_set

NEIA T K% usart_smartcard_nack_set

#* 499. B usart_smartcard_nack_set

A i3}
ERAE usart_smartcard_nack_set
R Y void usart_smartcard_nack_set(usart_type* usart_x, confirm_state new_state);
Difedtiik H RN NACK (FRE i E
MANSHA usart_x: fHEMIH O4M%, W: USART1. USART2. USART3...
MINZH 2 new_state: EMIHRA, flife (TRUE) *kfig (FALSE)
it 24 ¥
IR [FIE &
SR kAT ¥
R FH R 2 ¥
N
/* enable the nack transmission */
usart_smartcard_nack_set(USART1, TRUE);

5.19.24 ¥ usart_single_line_halfduplex_select

R T BB % usart_single_line_halfduplex_select

# 500. K% usart_single_line_halfduplex_select

TiH ik
R usart_single_line_halfduplex_select
R ER T void usart_single_line_halfduplex_select(usart_type* usart_x, confirm_state
new_state);
TyRe ik B TR e B
MANSEA usart_x: fHEMH C4M%, W: USART1. USART2. USART3...

2024.03.01
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BiH Ei: o)
BINZH 2 new_state: EIIFUIRA, ik (TRUE) kft (FALSE)
R [EME I
So oAt x
Wi F e 2 x
2Nl
/* enable halfduplex */
usart_single_line_halfduplex_select(USART1, TRUE);

5.19.25 % usart_irda_mode_enable

NERHIA T % usart_irda_mode_enable

% 501. E#{ usart_irda_mode_enable

H #iR
A€ usart_irda_mode_enable
PR # 5 A void usart_irda_mode_enable(usart_type* usart_x, confirm_state new_state);
Thread MR TR B E
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 irda mode */
usart_irda_mode_enable(USART1, TRUE);

5.19.26 XK ¥ usart_irda_low_power_enable

N AR T B % usart_irda_low_power_enable

% 502. ¥ usart_irda_low_power_enable

T H R
ZERAEA usart_irda_low_power_enable
R Y void usart_irda_low_power_enable(usart_type* usart_x, confirm_state
new_state);
Thegfig MR AR DI FEERE B B
HINSH1 usart_x: #REMH H4ME, W: USART1. USART2. USARTS...
MINSH 2 new_state: % EMHRA, ik (TRUE) kA (FALSE)
i 24 7
IR [al{E 7
Se kg AF i
B R FH ok 4 p
Nl

2024.03.01
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/* enable irda lowpower mode */
usart_irda_low_power_enable (USART1, TRUE);

5.19.27

PR %L usart_hardware_flow_control_set

N F AR T PR % usart_hardware_flow_control_set

% 503. E# usart_hardware_flow_control_set

i H Had
A EA usart_hardware_flow_control_set
PR void usart_hardware_flow_control_set(usart_type*
usart_x,usart_hardware_flow_control_type flow_state);

ThRestiid AR A

MANSH usart_x: fHEMH L4, W USART1. USART2. USART3...

WSS 2 flow_state: iR NE

ot 28 x

IR A o

So koAt I

W e 2 I
flow_state
USART_HARDWARE_FLOW_NONE: TCAEA A
USART_HARDWARE_FLOW_RTS: AR A A rts
USART_HARDWARE_FLOW_CTS: A A E ] cts

USART_HARDWARE_FLOW_RTS_CTS:

Bl

TR rts 5 cts JLFEME A

/* hardware flow set none */
usart_hardware_flow_control_set (USART1, USART_HARDWARE_FLOW_NONE);

5.19.28

¥ usart_flag_get

NERME T A% usart_flag_get

% 504. ¥ usart_flag_get

T H ik
ZERAE usart_flag_get
R ER T flag_status usart_flag_get(usart_type* usart_x, uint32_t flag);
Thredd B e 1) flag KRR B BAL
LN usart_x: fREME 4ME, W: USART1. USART2. USARTS...
MASH 2 flag: TR EM flag ¥5 &
it 25 7
iR [EME flag_status: RFREHRE, B (SET), AE&E (RESET)
So oAt 7
W F R 2 x
flag

USART_CTSCF_FLAG:

USART_BFF_FLAG:

2024.03.01
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USART_TDBE_FLAG:
USART_TDC_FLAG:
USART_RDBF_FLAG:
USART_IDLEF_FLAG:
USART_ROERR_FLAG:
USART_NERR_FLAG:
USART_FERR_FLAG:
USART_PERR_FLAG:
il

Ki% buff bR &
RIE TE AR E
PR buff s
23 TR
PR AR

g 75 AR B

A bR
R IR bR

/* wait data transmit complete flag */

while(usart_flag_get (USART1, USART_TDC_FLAG) == RESET);

5.19.29 ¥ usart_interrupt_flag_get
NERAIA T R usart_interrupt_flag_get

% 505. E# usart_interrupt_flag_get

2024.03.01

A i3}
R usart_interrupt_flag_get
R E R Y flag_status usart_interrupt_flag_get(usart_type* usart_x, uint32_t flag);
ThRestiik AT flag K& LT Eid
MANZH usart_x: fiHEH S, W: USART1. USART2...
MASH 2 flag: FEEEER flag ¥r &
it 24 7
pEAEILEN flag_status: RFRZEHRE, B (SET), AE#&E (RESET)
SR kAT 7
R FH eR 2 ¥
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:
i

CTS (Clear To Send {&fki%) Afbbr&

W7 I i B AR 7

K i% buff Fhrd

R TE AR &
B buff b &
23 R &
Bk AR &

gk 75 AR
kR R

BRI R R S

{
}

/* check received data flag */
if(usart_interrupt_flag_get(USART1, USART_RDBF_FLAG) != RESET)
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5.19.30

5.20

¥ usart_flag_clear

NERAE T R usart_flag_clear

& 506. EK% usart_flag_clear

BiH #R
A EA usart_flag_clear
PR T void usart_flag_clear(usart_type* usart_x, uint32_t flag);
Thegdid THERARE W flag R&RRE
LN | usart_x: fEEMHO4ME, W USART1. USART2. USARTS...
MWANZH 2 flag: fi7EiHRRI flag Ari&
ot 28 x
I ) 7
Sk ok AF x
Bl H B 4 7
flag

USART_CTSCF_FLAG:
USART_BFF_FLAG:
USART_TDC_FLAG:
USART_RDBF_FLAG:
il

CTS (Clear To Send &R %) ABhrd
W i O

R 5E bR &

BRSCEHE buff i &

/* clear data transmit complete flag */
usart_flag_clear (USART1, USART_TDC_FLAG );

E1 7% (WDT)

WDT &7 a4 wdt_type, & T 30fF“at32f415_wdt.h 40 T

/**

* @brief type define wdt register all

*/
typedef struct
{

} wdt_type;

TRGH T WDT 748650

# 507. WDT FHF280 NE

T iR
cmd (i gags
div T 325 174
rid HIIR T A
sts WA A4
TREH T WDT FERELa .
202. - - % 349 - WA 2.0.7
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5.20.1

5.20.2

5.20.3

2024.03.01

% 508. WDT ER$ R

g & R

wdt_enable I T ge

wdt_counter_reload ER I

wdt_reload_value_set wEEHE

wdt_divider_set A

wdt_register_write_enable 8 WDT_DIV. WDT_RLD #1485 {14
wdt_flag_get FREUbT

¥ wdt_enable
NERIIA T %L wdt_enable

% 509. E# wdt_enable
mA Ei::3%)

efe wdt_enable

B AR Y void wdt_enable(void);

ThRestiid &G

NSH 7

25 7

IR [EME 7

SR okt 7

B F e 7
A~

‘ wdt_enable();

i ¥ wdt_counter_reload
N &R T k% wdt_counter_reload

% 510. E# wdt_counter_reload

A i3}
R4 wdt_counter_reload
PR 2 A void wdt_counter_reload(void);
Digeftiik HPTH A
HNSH 7
i 24 7
IR [EME 7
SR kAT 7
R FH eR 4 7
N

‘ wdt_counter_reload();

¥ wdt_reload_value_set

NI T K% wdt_reload_value_set
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5.20.4

5.20.5

2024.03.01

% 511. B# wdt_reload_value_set

A iR
A€ wdt_reload_value_set
PR T void wdt_reload_value_set(uint16_t reload_value);
Difeftig wE E R
LN 2| reload_value: HE#HH, Vil 0x000~0xFFF
it 25 7
IR [EME 7
S okt 7
B R FH o 4 7
~pl

‘ wdt_reload_value_set(OxFFF);

¥ wdt_divider_set

N R AR T K% wdt_divider_set

F 512. ¥ wdt_divider_set

A i3}
A€ wdt_divider_set
PR void wdt_divider_set(wdt_division_type division);
ThRestiid WE ST AU
PNe | division: & 144> Si{E
SR & division & 2% 2800 VFIUETE
it 24 7
IR [FIE 7
SR kAT 7
R FH R 2 &
division
& 15 AUE
WDT_CLK_DIV_4: 4 5340
WDT_CLK_DIV_8: 8 44t

WDT_CLK_DIV_16:
WDT_CLK_DIV_32:
WDT_CLK_DIV_64:
WDT_CLK_DIV_128:
WDT_CLK_DIV_256:

Bl

16 54
32 434
64 434
128 434
256 434

‘ wdt_divider_set(WDT_CLK_DIV_4);

¥ wdt_register_write_enable

TR T K% wdt_register_write_enable
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% 513. E# wdt_register_write_enable

BiH #R
A€ wdt_register_write_enable
PR T void wdt_register_write_enable( confirm_state new_state);
Thaedtik fi#4{ WDT_DIV. WDT_RLD 2777 # 5 {# 4"
LN 2| new_state: 2 {7 fABi{HRE
ZHOT LR A Hh 2 —: TRUE. FALSE
Hth 2% 7
A EIf ) P
Se kg AF 7
iR H B 2 7
Nl

| wdt_register_write_enable(TRUE);

5.20.6 ¥ wdt_flag_get

NERMIA T R wdt_flag_get

# 514. ¥ wdt_flag_get

A ik
PRI 44 wdt_flag_get
PR flag_status wdt_flag_get(uint16_t wdt_flag);
Difedtiik KR EARES

MASHA

flag: 77 ZIRMURAS bR ik
SRR I flag

it 24 ¥
IR [FIE flag_status: FrELHPRES
ZIREE Y2 —: SET. RESET
SR kAT ¥
R FH R 2 ¥
flag

M T IEBFRESRPCRE bR E, EES 8P 5| r
WDT DIVF_UPDATE_FLAG: 40t 5 3 5e ks
WDT_RLDF_UPDATE_FLAG:  E#{f 5 #5 ibr ik

Bl

\ wdt_flag_get(WDT_DIVF_UPDATE_FLAG);

521 HHOEFIH (WWDT)

WWDT 75745 4544 wwdt_type, & ST X f“at32f415_wwdt.h il T

/**

* @brief type define wwdt register all

*/
typedef struct
{

2024.03.01
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} wwdt_type;

TRAEH T WWDT /78 m.

5.21.1

5.21.2

2024.03.01

#* 515. WWDT F AN PR

AR #id
Sl A58
cfg fic & 27 A7 A
sts REFHAE

NREGH T WWDT FE R e

% 516. WWDT FER¥a %

i Eii:3o)
wwdt_reset CARES R =KD
wwdt_divider_set AR E
wwdt_flag_clear T BR B T AR R W R R
wwdt_enable EARES MKk dsTE
wwdt_interrupt_enable R B R
wwdt_flag_get Fr E3RHL
wwdt_counter_set HERE
wwdt_window_counter_set wWIERE
K% wwdt_reset
TNRIIA T R wwdt_reset
% 517. B¥ wwdt_reset
WA Ei::3%)

R wwdt_reset

RAE Y void wwdt_reset(void);

ThRe sk WG TVREAL, Ko G a7 38 = AR IR E

LN L 7

25 7

R [EME 7

Se oAt 7

W FH R void crm_periph_reset(crm_periph_reset_type value, confirm_state new_state);
N

‘ wwdt_reset();

¥ wwdt_divider_set

NRAIR T BB % wwdt_divider_set

% 353




<[

5

AT32F415[E 4 FEBSP&Pack M FHIE S

5.21.3

5.21.4

2024.03.01

% 518. ¥ wwdt_divider_set

A iR
A€ wwdt_divider_set
PR T void wwdt_divider_set(wwdt_division_type division);
Difeftig Vigitasvact
MANSEA division: & & [ 14143 $ifH

ZRET: division 7 3 2128 Vi IE U

it 25 7
IR [EME 7
S okt 7
B R FH o 4 7
division
W A5 5E
WWDT_PCLK1_DIV_4096: 4096 /345
WWDT_PCLK1_DIV_8192: 8192 /i

WWDT_PCLK1_DIV_16384: 16384 434
WWDT_PCLK1_DIV_32768: 32768 434

N

\ wwdt_divider_set(WWDT_PCLK1_DIV_4096);

¥ wwdt_enable

FEFE T A% wwdt_enable

* 519. E# wwdt_enable

A i3}
ERAE wwdt_enable
PR3 void wwdt_enable(uint8_t wwdt_cnt);
Difedtiik WA e
MNZH wwdt_cnt: & AT TG HIME, 5 0x40~0x7F
i 24 7
IR [FIE 7
SR kAT 7
R FH eR 4 7
N

‘ wwdt_enable(0x7F);

¥ wwdt_interrupt_enable

NERIIA T K% wwdt_interrupt_enable

% 520. EH¥ wwdt_interrupt_enable

W H i3
PR €2 wwdt_interrupt_enable
AR Y void wwdt_interrupt_enable(void);
ThRestik HEE I W AR
% 3541 WA 2.0.7
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BH

[P

MWASHA

it 25

iR el

Sk kAT

of [ ofl | off | ort | off

Wi F pa 4

Bl

l wwdt_interrupt_enable();

5.21.5 F#¥ wwdt_counter_set
NERIA T K% wwdt_counter_set

* 521. E# wwdt_counter_set

H #iR
efe wwdt_counter_set
BRI iR Y void wwdt_counter_set(uint8_t wwdt_cnt);
Thread B E
MANSEA wwdt_cnt: & HETfITHEE, i 0x40~0x7F
25 W
pAEIf ) 7
Sk ok AF 7
B H R 2 7
Nl

‘ wwdt_counter_set(0x7F);

5.21.6 K% wwdt_window_counter_set

T RAIER T PR % wwdt_window_counter_set

* 522. F# wwdt_window_counter_set

A i3}
ZERAEA wwdt_window_counter_set
PR 3 A void wwdt_window_counter_set(uint8_t window_cnt);
Difeftiik W PMERE
MNZH wwdt_cnt: & AT IHE DME, (EH 0x40~0x7F
i =4 7
R [EME 7
SR kAT 7
R FH eR 4 7
N

‘ wwdt_window_counter_set(0x6F);

5.21.7 E¥ wwdt_flag_get
TERMIA T K% wwdt_flag_get
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* 523. ¥ wwdt_flag_get

A iR
A€ wwdt_flag_get
PR T flag_status wwdt_flag_get(void);
Difeftig SRICE H v s bR RS
NS 7
it 25 7
Y EIEEN flag_status: FRENLFPRES
ZIREME Ry H 2 —: SET. RESET
S okt 7
B R FH o 4 7
~pl

‘ wwdt_flag_get();

5.21.8 E¥ wwdt_interrupt_flag_get

R T PR wwdt_interrupt_flag_get

% 524. ®¥ wwdt_ interrupt_flag_get

H #iR

R wwdt_interrupt_flag_get

PR T flag_status wwdt_ interrupt_flag_get(void);
DhRek BRI BT RS P bR RS, IR S o A e iz
MNZH I

a2 8 x

YL EN flag_status: FREALFPRES

ZIREE A bz —: SET. RESET

Sk ok AF x

Bl H R 2 7
Nl

‘ wwdt_ interrupt_flag_get();

5.21.9 ¥ wwdt_flag_clear
TERME T A% wwdt_flag_clear

R 525. B wwdt_flag_clear

A g
ZERAE wwdt_flag_clear
PR 2 A void wwdt_flag_clear(void);
ThRefiik T R T A R bR
HINSHA 7
EhRE 7
IR [EI{E 7
S AT 7
U FH R 2 7
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Bl

| wwdt_flag_clear();
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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

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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@ 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 .
* 526. WHECEN R

Eithss IAEkEE]
AT32F403A/407 N4 it & ANO0082
AT32F435/437 1 5t B ANO0084
AT32F 4211 i i B AN0116
AT32F 4150 i it B AN0117
AT32F41 31K B it B AN0118
AT32F 42511 B it B AN0121
— — - c— .- - — — —— -
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F 527. SCRERRAL &

H# fg 4 RE
2021.11.26 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 “HbE4EE 7 = I12CH iR H# 3%
2023.07.18 2.0.4 Wi CRCFMETh it T /7 28 K A %
2023.10.26 2.0.5 %P ¥ interrupt_flag_get R ¥l ik
2024.01.26 2.0.6 BB L AR S B E X
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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 BB B A arh A UL, TR, R OGRS 7 b R RN S A T B R BRI PRAIE, SR EANER T Sd g8 12
T8 AR RE A (S AR AT A R X PRI X B L), BRARACAEAT R R A R BB 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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