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22 69. BREL CrM_flag ClEAI.......c.eiiveeeeceeeceeeeeeee ettt et et e e e teeaeete e 95
F 70, BREL CrM_ertC_ClOCK_SEIBCE.........oeeieieieiecieiete et 96
71, BREL crm_ertC_ClOCK_ENADIE ......c.oiuiiiiieeiiceee e 97
T2, BRI CrM_ahb_diV_SEt...cuiiiieiciice et 97
RT3, BRAEL CrM_apD1_diV S ..ot 98
R T4 PR CrmM_apb2 diV_SEL.....ccccuiiiiiciiceecee e 98
75, BREL orm_adC_ClOCK_diV_SEL......ceiiiiiiiieiceieiee et 99
2 76. %L crm_clock_failure_detection_enable............cccoiieiiiiicincieee e 99
FT77. %L crm_battery_powered_domain_rESEt ..........ccceerieirieirieriei e 100
R T8, BREL CrM_ Pl CONTIG .ttt ettt et e e eaeenee e 100
T, BRI CrM_pPII_CONFIG2 ...ttt sttt nn 101
22 80. BREL CrmM_SYSCIK SWILCH......ueiiiieiiciicecee ettt e eae e 102
2 81. ERZL crm_sySclk_SWItCh_Status_get.........ccoeiiiiiieiiiieicecee e 102
2R 82. BRAEL Crm_ClOCKS _freq Gt ....cueiieieeeeeeeee et 103
22 83, BRZL CrM_CIOCK _OUL_SBL ..eoviiieiciiieiccieete ettt ns 103
2R 84. BREL crm_interrupt_NabIe ..........ccoiiiiee e 104
7% 85. A% crm_auto_step_mode _enable ..............cceoviiiiiiiiiiiciece e 104
2 86. % crm_hick_SCIK_freqUENCY SEIECE .........c.c.civeeeiieeeeceeeeeee e 105
22 87. BREL Crm_CIKOUL IV _SBL......eiiiiieiiieiciccecee ettt 105
7 88. % crm_pll_parameter CalCUIate..............c.c.oueeveueuieeeiceieeeeeeeeeeeeee e 106
F% 89, CMP ZFATAENTIEZR ¢.vovveetseeee ettt 107
2290, CMP JEBRIZIUE I oottt ettt ettt e re e eaeas 107
297, BRI CMP_TESEL ...ttt ettt ettt et 107
Bk Qe 1] T4 | OO 108
% 93. L cmp_default_para_iNit..........cccoceeveeveeieeeeceeeeeee ettt 110
2294, CMP_INIL tYPE BRI «oveeeeeeeeeeeeeeeeeeee ettt enen e 110
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295, BB CMP_BNADIE ........ceeceeeeeeceeeeeeee ettt ettt ettt ettt teaes 110
F 96. EREL cmp_input_Shift_ @NADIE .........ccieeieeeecececeeeeeeeee et 111
22 97. BREL cmp_oUtPUL ValUE _GET......eiiieiceececeee e 111
R 98. PREL cmp_write_proteCt_enable.............cceeveiviiiiiiiiiecicece e 111
22 99. BREL cmpP_filter _CONFIG ...ccviiuiieeceiecee et 112
100, EREL cmp_blanking CONIG .....c.ceivevieeieeeeeeeeceeeeeseee et en st n s eneeen 112
22 101, BRZL cmp_SCal_Drg CONFIG ....ooveieiciiecieeece ettt 113
2 102. DEBUG ZFAZZRITIIIZR 1ovvvivrtiieeseeseissiets e 113
2R 103. DEBUG JEE BRI N oottt sttt sttt sae b saesneeneeneeneeneene s 113
104, R debug_device id GeL.....ccoiiiiiiie e 114
2 105. BR%L debug periph_mMOdE S ........covieiiuiiieciecceec e 114
FE 106.DMA ZFAZ BT IR oo 115
R A07.DMA FEBREUE I 1ottt sttt st re b s a et e ae e aeeaeeneereereere s 116
R 108. B2 dma_default_para_init ..........cccoceieiiieieiese e 117
2% 109.dMa NIt SIUCE BRIAMEL ...ttt en st n e eaneen 17
G RO DR e [T OO RR 17
B e [ F= T =Y-T=Y GO 119
F 1125850 dma_data NUMDEr _SEt .........c.c.cieviueuiicieeieeeeeee ettt 120
L 113 2RE dma_data_ NUMDEr_get.........cciiiiiiiceccceee e 120
F 1145850 dma_interrupt_eNabIe ..........ccocvoviiieeeieeeeeeeee e 120
L 1155820 dma_channel_enable...............ccceeiiuiiuiiiiicecece et 121
B KTk e [P T =T T 1< SO 122
R T, BRI AMA_flag_ClEAI.......ccueiviceieeeeeeee ettt 123
R 118, ERTC ZFATZR T IVIZR oottt ettt et a et ea e b ae b saesneeneeaeeneas 124
F 119, ERTC FEBREUELY oo 124
F2 120, BRELrtC NUM 10 DCA ...oevoeieiececeeee ettt ee 126
121, R ertc_DCA 0 NUM ..ottt 126
F 122, % ertc_write_Protect enable..............ccoovoueuieviieeieiecceeeeeee e 126
£ 123. K% ertc_write_protect_diSable ............c.coeeiiiuiiiiiiiiiciiceee e 127
R 124, FREL ertc_ Wait_UPAALE ........ccveiviieiiiicecc e 127
B AT Y4 (B2 L1 = o OO 127
F126. BB ertC_init_MOAE ENLET .....c.ovieieeeeeeeeeeetceceeee ettt en e 128
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#1217,
%128,
#129.
# 130.
#131.
*132.
# 133,
% 134,
* 135.
% 136.
* 137.
% 138.
%139,
* 140.
141,
142,
% 143.
* 144,
% 145.
* 146.
% 147.
* 148,
% 149.
# 150.
% 151,
% 152.
% 153.
% 154,
% 155.
# 156.
# 157,
#* 158.

BRI ertC_init_ MO Xt ......veeieieeeiiieee s 128
BRI @G _TESOE 1.ttt ettt ens 129
BRI €rtC_dIVIAET _SEt.....iiieiiiieieeee et 129
PRI ertC_NOUr_MOGE_SEL.....c.cvcvieieieiiiieiceecee e 130
BRI ©rtC_date_SEL....c.eieiieiiiciee et 130
BRI @MEC_tIME_SEL...iuiiiiiiiicicc ettt 131
BRIEL €rtC_Calendar_get.........ccvcuiieieiiceee et 131
BRI ertC_SUD_SECONA_GEL......ccvcvieiieiceieeeceeeee ettt eneaas 132
BRI ertc_alarm_mask_SEt.........cccoiiiiiiieicee s 133
PR ertc_alarm_week_date_SEIECE...........cceveiriirieiiicieee e 133
R Ty (o= 1= T SO 134
PR ertc_alarm_sUb_SECONA_SEL........cccerieiieiiiieie et 135
BRI ertc_alarm_eNable .........c.coioiieeeeee s 136
=g o= 1= 140t T 1= SO 136
PR ertc_alarm_sub_SECONA_GEL........ccceriiiiieieiiieie et 137
BRI %L ertc_smooth_calibration _Config ..........c.ceveieiuieiieieeee e 138
PRZT ertc_cal_OUPUL_SEIECE .........ecveiuicieceeceeceeeeeeee s 139
BREL ertc_cal_output_ENabIe............c.ooueeiiiieieceece e 139
BRI €rtC_tiME_AOJUST.....cviiiiciiiceeceee et 140
BREL et _daylight ST .......cc.oiuiieeceeee e 140
PR ertc_daylight_Dpr_get.......cccvciiieiceeece e 141
PR £ ertc_refer_clock_detect_enable...........ccoooiiiiiiiciiice s 141
BRI ertc_direct_read_enable ... 141
BRI @M OULPUL SBL.....viuieiecececececee ettt ettt enenas 142
PR EL ertc_timestamp_valid_edge _Set ...t 143
PREL ertc_timestamp_enable............ccocviiiiiiiiiciececece s 143
BRI ertc_timeStamp_get........coo i 144
PREL ertc_timestamp_sub_SECONd_get........ccocviviiiiiiiiiiiceceeeeee s 145
BREL ertc_tamper_pull_up_enable ..........c.ooveiuiiiiiiiieceee s 145
PREL ertc_tamper_precharge SEt..........ccceiiiieiiiceece e 145
PRI ertC_tamper_filler SOt ......c.oociiieeci e 146
PREL ertc_tamper_detect freq Set........coviiiiiiiiiececc s 146

#2227 R 2.0.7
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# 159,
# 160.
* 161,
% 162.
# 163,
% 164.
# 165.
7 166.
* 167.
% 168.
* 169.
% 170.
x171.
*172.
#173.
*174.
% 175.
* 176.
xA17T.
* 178.
£ 179.
* 180.
% 181.
% 182.
% 183.
* 184,
% 185.
* 186.
#* 187.
7 188.
% 189.
# 190.

BREL ertc_tamper_valid_€dge Set.........cciiiiiiiiiiiececeee s 147
PREL ertc_tamper_timestamp_enable ..o 148
= g (Ol =11 4] 0= S A= | o (= 148
BRI ertc_interrupt_@NabIE ...........c.oovoveeiieececeeeeeeeee ettt 149
BRI ertC_iNterrUDPL_get . ..ot 149
BRI @G FIAG GOL.. e oveeiteeeeeeeeeeee ettt ettt eneaas 150
BREL ertc_interrupt_flag get......c.oov i 150
BRI @G FIAQ ClEAI........ceeeeeceeeceeeeeee ettt ettt n et aeanenenas 151
BREL ertc_Dpr_data WIILE .........ccueieeeeeeeeeee et 152
PRZL ertc_bpr_data read............ccecueeuiiuiiiieiieiececeee e 152
o N I R /TSRS 153
EXINT FEBRIELE I oot 153
(g1 G =TT SR 153
BREL exint_default_para_iNit..........c.ccceeveiiiiciece e 154
BRI @XINEINIE 1.ttt ettt r e ne e 154
BRI @XINt_flAg_ ClEAI ......veeeeeceeee ettt nas 155
BRI @XINE_FIAG_GBL....viiiiiiicee e e 156
BREL exint_interrupt flag get.....c.ooveiuiieieeceee s 156
PR EL exint_software_interrupt_event_generate .............ccocveveereeieiee s 157
BRI exint_interrupt_@Nable.............cc.oouveiuiieieeieeeee e 157
PR €XINt_eVENt_ENADIE ..o s 158
FLASH ZFAFAIRTIIZR 1ottt ettt e s b b eaeeaeeaeeneeneene s e 158
FLASH JEBRIEUEL M oo 159
BRI FIASN_FIAQ GEL ...eviveeiieeeeeeeeeceeee ettt ettt enenas 160
BRI Flash_flag_ClEar .........cc.oiuiiieieieeeceeee et 160
PREL flash_operation_Status get..........cccvciiuiiiiiiicecececee s 161
BREL flash_operation_Wait fOr..........c.ocviiiiiiiiiiic e 161
BRI FlASN_UNIOCK ...vviviieiiiietetcte ettt 162
R P=TS] Y (oo QS 162
o = E g JIT=Yor (o =T = Y1 TSRS 163
PRI flash_internal_all_Erase .........ccocooeiiieiiieieeiieee et 163
PREL flash_user_system_data_€rase..........ccccceeveeeiiiiiececeeeeeee s 163

# 23| R 2.0.7
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#191.
*192.
#193.
# 194,
%195,
# 196.
#197.
# 198.
%199,
% 200.
* 201.
% 202.
* 203.
% 204,
% 205.
* 206.
% 207.
* 208.
% 209.
* 210.
211,
* 212
% 213.
* 214,
% 215.
* 216.

* 217.
%* 218
% 219

* 220.
% 221.
% 222.

BRI flash_WOrd_Program ...........cceeiuiiieiuiiiecieeie ettt ettt ae s 164
PRIZL flash_halfword_Program..............cc.ceeeeiiuieeeeeece e 165
BRI flash_DYte Program .........ccoceciuiiiciieiiece ettt 165
PRZL flash_user_system_data_program...........c.cceceeeeiieieeeeeeeeeee e 166
R F= Y AT =) o) 1= 166
PRZL flash_epp_StatuS_get.........ccucuiiuiiiiiceicecccee s 167
R P= Y T = 1 I = 1= | (= 168
PRZL flash_fap_StatuS_ get........cccvciiiiiiicececece s 168
BRI %L flash_fap_high_level_enable .............ccooiiiiiiiieceece e 168
PR flash_fap_high_level_status_get..........ccoccoviireiieieiceceee e 169
BRI FlaSh_SSD_SEt ...ueeiieiiece s 169
PR flash_sSh_Status_get .......ccciiuiiiciiicec e 170
BREL flash_interrupt_@nable.............ccueeueeiuiiieieeee e 171
BRI flash_SID_€NabIE...........cviiieiieee et 171
PR Flash_sliD_diSADIE ...........coiveiiieiieicieee e 172
BREL flash_SliD_State et ......c.ocouiieiiiiceeeee e 172
PR flash_slib_start_SeCtOr_get ........cccooivieiieieieeceee e 172
BRI %L flash_slib_inststart SeCtor get...........ccuooiiieieiieeeece e 173
PR flash_slib_end_SECLOr et ......cccciiiiieiieicee e 173
BRI flash_Cre_CaliDrate ...........cooueiiieeieeece e 174
PR % flash_boot_memory_extension_mode_enable .............cccceeeveiereiieieesecesee e 174
R %L flash_extension_memory slib_enable.............cccooveeiiieeiiicceceeeeeee e 174
K%L flash_extension_memory_slib_state _get..........cccoveviiiiiiiicciiccece e, 175
PR%L flash_em_slib_inststart_Sector get..........ccovoviiciiiiicicececc 175
R %L flash_low_power_ mode_enable ............c.cccueiuiiiiiiiciiecieee e 176
(€ (@ T ) YT RS 176
GPIO HIIOMUX JEBRIEUEL YL ..ot 177
BRI GPIO FESOL......vvieceieeeeeeee ettt n ettt en ettt n e 177
e 11 N 111 SO 178
BRI H gpio_default_Para iNit............cc.ccveveucceeeicceeeee ettt 179
GPIO_INIL STIUCT BRIAMEL ..ottt enstene s etennenees 179
B % gpio_input_data Dit A ..........cceeveueuiieiceceeecee e 180
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* 223,
* 224,
* 225,
* 226.
* 227,
* 228.
* 229,
* 230.
* 231,
% 232
* 233,

% 234.

% 235.
* 236.
% 237.
* 238.
% 239.
* 240.
* 241,
* 242,
% 243.
* 244,
% 245,
* 246.
% 247.
* 248,
% 249.
#* 250.
#* 251.
% 252
# 253,
% 254,

BRI EL gpio_input_data read ..........c.ecoviiuieiiiiccecece s 180
PRI gpio_output_data_bit read .............ccueveuiiiiiiiicicieeece e 181
BRI EL gpio_output_data read ...........cceoueeeiiiiiiicecece s 181
BRI GPIO_DItS SEE...vvivieeeiecieeeeeeeecece ettt ee ettt en sttt en sttt aeenn e 181
BRI gPIO_DItS TESEL......cviieiiceice ettt 182
BRI ZIL GPIO_DItS_ WIE ....ovceieeeie ettt 182
BRI gPIO_POMt WIIEE ...ttt ettt et ebeeaeeaeenas 183
PRI gPIO_PIN_WP_CONFIG ...vviiiiiciecticeee ettt eae e 183
BRI %L gpio_pins_huge_driven _CONIg .......c.coveiuiiiiieeee e 184
PRI gPIO_PIN_MUX_CONFIG ...viviieiciicicciecieeteee ettt 184
DO e TSP 185
12C FEBRIBIEL Y oo 186
[2C R R FEBREUE I coeveeeeee ettt 186
o (Y] SR 187
PRI I2C_SOftWAIE_MESEL ... ..cuicviiceicieceee ettt 187
o 1 SRS 188
PR I2C_OWN_dAreSST_SEL ....oviuiiiiieiecicicie et 189
BRI I2C_OWN_adAreSS2_ SOt .....iveuiieeieiiieeieieee et 189
PR 12C_oWN_address2_eNabIe ..........ccccoveuiiieriiiiieiieeiete e 189
BRI I2C_SMDUS_ENADIE .....o.eoeieieiiee s 190
BRI I2C_@NADIE ... .cveeiieeeeee ettt e ne e 190
BREL i2C_fast_ MOde dULY SEt........cciouiiiiiiieeecece e 191
BREI 12C_clock_StretCh_enable...........coooviiiiiiiiiiiiie s 191
BRI I2C_ACK_ENADIE ....c.c.eeveecece et 192
PRI i12c_master_receive_ack St .........cociiiiiiiiiiiii s 192
PRIZL I2C_PEC_POSIION_SEL....cuiiuiiiiciiciiciiciicie e 193
BRI i2c_general_call_enable .........c..cocoiiiiiiiiiiee s 194
BRHI2C_arp_mMode _ENADIE..........c.ccocueuieeeeeeeeeeeeeeee et 194
BRZI I2C_SMDUS_MOAE_SEL....c.oiiiiiiiiiiii e 194
BRI I2C_SMDUS_@IEI_SEE ...c.ecuiiieiciiee e 195
BREL i2C_pec_transmit_€nable ............cc.coviiiiiiieiiiiecie e 196
PREL i2c_pec_calculate_enable............c.ceciiuiiuiiiiiieecececee s 196
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#* 255.
* 256.
* 257.
#* 258.
* 259.
#* 260.
* 261.
* 262.
* 263.
# 264.
#* 265.
% 266.
* 267.
* 268.
% 269.
% 270.
% 271.
* 272.
% 273.
* 274.
% 275.
% 276.
% 277.
* 278.
% 279.
7 280.
# 281.
* 282.
% 283.
* 284,
7 285.
7 286.

BRIEL I2C_PEC _VAIUB Bt ...ocueieieiiceeeecee et 196
PR 12¢_dma_end_transfer_SEt.........cooiiieiiie e 197
BRI I2C_AME@_ENADIE .......cuiiieiiicce s 197
PRI I2C_INterrupt_@nable...........ccocueiuiiuiiiiciieiececeeeee e 198
BRI I2C_Start_generate ...........ooeoveeiuiiieececeee e 198
PRIZL I2C_StOP_gBNEIALE......c.ecueceiceeceecee et 199
PRI i2C_TDit_addreSS_SENM ......ccvoiiiiieiiiieieieee e 199
SR Ve o F- 12 JE=1=) 2o [OOSR 200
BRI I2C_data_TECRIVE ......cveeeeeeieeiee ettt 200
BRI I2C_FIag_GBL .. .euieeiieiieie ettt 200
BREL 12C_interrupt_flag get.......ccui e 201
BRI I2C_FIAg_ClIBAT ......eveeeeeeeee ettt ettt st s 202
SV oR oo )11 1e [P RR USRS 203
BRI I2C_TOWIBVEI_INIL ...ttt 205
BRI I2C_ WAL BN ...vieeiieee ettt e ne e 205
Vol 7 | S - Lo PO SRRSO 206
PR I2C_Master_tranSMit.........cccoviiiieiiiice et 207
BRI I2C_MASLEI_TECEIVE .....eiveeieeieeee ettt nes 208
BRI I2C_SIave_tranSMIt .........coiieiiiiiicicicice et 208
BRIZ I2C_SIAVE_TECEIVE ...ttt nes 209
PR 12C_master_tranSmit_iNt..........cocoiiiiiiiieccec e 209
BRI i2C_MaStEr_rECEIVE_INt......oiviiieeeeiieeceeee e 210
BRI 12¢_slave_transmit_iNt.........ccocooiiiiiiiieicce s 210
BRI EIL12C_SIaVve_TECEIVE INt.......oiuiiiiiiieiieieiee et 21
BRI i2c_master_transmit_dmMa...........ccooiiiiiiiii s 211
BRI 12C_mMaster_reCeiVEe_AMa ........cceiiiiiiiieeee et 212
BRI i2¢_slave_transmit_dmMa .........cccooiiiiiiiiice s 212
BRI 12C_Slave_reCeiVe_dMa..........ccooeuiiiiieieieceie et 213
BRI 12C_MEMOIY_WIIE ...ttt 213
PRI 12C_MEemMOrY_ WIItE Nt .....coiiiriieicicicciece e 214
BRIEL 12C_MemOry _WIItE dMa .......ceciiiieiiiiciccece ettt 215
PRI I2C_MEMOIY_TEAA ....oveveceiceeceeeee ettt ere e b e ae e enas 216
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* 287.
#* 288.
7 289.
 290.
* 291,
% 292.
* 293,
% 294,
* 295.
% 296.
* 297.
% 298.
* 299.
% 300.
% 301.
* 302.
# 303.
* 304.
# 305.
* 306.
% 307.
* 308.
# 300.
% 310.
% 311.
* 312
% 313.
* 314.
% 315.
% 316.
* 317,
%* 318.

BRI 12C_MEeMOrY _read _iNt.......ccoiveiiiiiieeiecicete ettt 216
PRZL 12C_MemOry read _dMa ........c.ecueiuiiuieiieieeecceceee et 217
R LR =Y S o T 1 =1 e (=Y 218
BRI I2C_erT_irgQ_NANAIEE .......ecviceeceecece s 218
PR 12C_dmMa_ tX_irQ NANAIET.........ceieeeieee ettt 219
PRZL 12C_dma_rX_irg_N@NnIEr...........cuecuiiuiiiieieceeceeeeee e 219
PWC BFAF BT IREZR oottt sttt sttt et et e s ebe st eneene e 220
PWC JE BRI YT oo 220
BRI NVIC _SYSIEM _TESEL ...ttt nas 220
BRI NVIC_IrQ_@NADIE .......veeiceiceeeeeeeeee ettt 221
BRI NVIC_IrQ_dISADIE.........ceeieeeeeceeeee et nas 222
BRI NVIC_priority_group_CONFIG .....ceiueeieieieieceiesiee et 222
BRI NVIC_VECIOr_table_SEt ......cuiieeiieieeceeee s 223
BRI EL Nvic_loWpower_mMode _CONFIg......cuecuiiieieieeiecieeee ettt 223
PWC BFAFREITIEZR ©ovoieereseeeeeiees ettt 224
PWC JZE BRI B oottt b et este s e ae e aeeaeeaeebeereebeereeneeneeneas 224
BRI PWC_TBSBL ..ottt ettt ae e ens 224
PR E pwe_battery _powered _domain_aCCESS..........cccevueiuiiieiiieieiiecieee e 225
BRI PWC_PVM_IBVEI_SEIBCE .....oveiviieieiceee et 225
PR % pwc_power_voltage monitor_enable ..............ccccevvieiiieiecece e 226
PRZL pwe_waKeup_pin_eNnabIe............cc.ceeuiiuiiuieeieeeeeeee et 226
BRZIL PWC_Flag ClEAN ..o 227
BRZI PWC_Flag GBL ... s 227
BRI pWC_SIEEP_MOAE_BNLET ... .ceiiiieiieieie ettt 228
BREL pwe_deep_sleep mMode ENLEr..........cecouiiuieiiiiieciecie e 228
PREL pwe_voltage regulate St ...........ccciciiiiiiiiiieceecee s 229
BRZI pwe_standby _MOdE_ENEEr..........ccooiiiiiiiiiice s 229
SCFG B AFAIATIZR 1ottt ettt et et e e ae e ae e aeeaeeaeeaeebeereereeaeeaeeneas 230
SCFG JEBREAL YT oot 230
BRI SCIG TESEL.....vvieeiceceeeeeeeeeee ettt ettt et ae st se st an et neenenas 231
BREL scfg_infrared_CONIg........eccuiiuicieiceiece ettt 231
BRI SCIG_MEM_MAP_ GEL.....eieiieceeeeeeee ettt 231
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* 319.
% 320.
* 321,
* 322.
* 323.
% 324.
* 325.
% 326.
* 327.
% 328.
* 329.

# 330.

* 331,
* 332.
# 333.
* 334,
# 335.
* 336.
% 337.
* 338.
# 339.
* 340.
% 341.
* 342.
% 343.
% 344.
% 345.
7 346.
% 347.
7 348.
#* 349.
# 350.

BREL scfg_pat11pat2_pin_ FEMAP........covciuieieeieeie ettt ettt ebe et ereeneeaeenas 232
PR scfg_adc_dma_channel_remap...........coeeeeieeieieieeee e 232
BR%L scfg_usart!_tx_dma_channel_remap..........ccoccueeeeiieiieeeceececeee e 233
PR scfg_usart1_rx_dma_channel_remap .........ccocoeeerieineeeenee e 233
BREL scfg_tmr16_dma_channel_remap .........c.coeeeveeeeiieecie e 234
PRZL scfg_tmr17_dma_channel_remap ..........ccccveueeieeiiiiececeeceeeee e 234
BREL scfg_eXint_liNe_CONFIg......couiiuiiiiieiccieeecee et 235
SYSTICK ZFAFRETTIVIZE vttt sttt e sttt e e st e b et st et e e st et e s st et e s seeae e seete s seaneas 236
SYSTICK JZE BRI oottt s ettt n e ee ettt nann s 236
PRIZL systick_ClOCK _SOUICE _CONFIG.......c.ecuiiviiiiciiciieiceeeece e 236
BRI SYSTICK_CONFIQ .viiicviiceicteieeee ettt as 237
SPI BT AF AR 1ottt 237
SPIFEBRIELEL T ..o 237
BRI SPI_I28 TESBL ....veeeeeeeeeeeeeee ettt ettt ae e ns 238
PR Spi_default_para_init...........ccuceieiieieeseee e 239
4= oI L1 SRR 239
PR SPI_CrC_NEeXt_tranSMIt......cc.ciiiiieeicicice et 241
BRI SPi_Crc_polynomial_SEet...........ccueiuieiiiieieeieeie et 241
PRI SPI_CrC_POIYNOMIAI_GEL.......cviiiieiicicicieeee ettt 242
BRI SPI_CIC_NADIE ..ot 242
BRI SPI_CIC_VAIUE_GEL ...vovieiciiicectee ettt 243
PR 2L spi_hardware _cs_output_enable............cccceviiiiiiieieieccce s 243
PR 2L spi_software_cs_internal_level_Set...........ccocviiiiiiiiiiic e 244
BRI spi_frame_Dit_ NUM_SEt.......ccooiiiiiiee e 244
PR ZL spi_half_duplex_direCtion_Set............ccociiiiiiiiiii s 245
BRI SPI_ENADIE ......vivivieiiiieieeeee ettt 245
BREL 25 _default_para_init............cccoceiieiiiiiciicece s 246
BRI I28 NIt ...ttt ettt 246
BRI I28 ENADIE ......cviceiieeee ettt 248
PRIEL spi_i2s_interrupt_€nable.............cviviiuiiiiiiiciicecece s 248
PRI spi_i2s_dma_transmitter @Nable .............cocuviiveeiieiee e 249
PREL spi_i2s_dma_receiver_enable .............ccocveuieuiiiiciiiicececeee s 250
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% 352.
% 353.
* 354.
% 355.
% 356.
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# 358.

% 359
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* 361.
% 362.
* 363.
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* 366.
% 367.
* 368.
# 369.
% 370.
% 371.
* 372.
% 373.
% 374.
% 375.
% 376.
% 377.
% 378.
% 379.
#* 380.
7 381.
* 382.

PRI SPi_i25_ data tranSmit..........c.oeoeiiiieiieccee ettt 250
PRIZL SPi_i25_data _rECEIVE ......c.ecueceiiicieceeceeece s 251
BRI SPI_i28 flag GEt . ..oveeeiiieece et 251
PRIEL spi_i2s_interrupt_flag_ get.........cccovceiiiiiicicecee s 252
BRI SPI_i28_flag ClBAI......c..iiuieeeceeeeeee ettt 253
TIMR BFAERETTIEZR ¢ttt 253
TIMR BRI T ettt ettt 254
- (T =Y1=Y PSSO 255
BRI M _COUNEI_ENADIE ........oceeieeeeeeeee ettt 256
PRZL tmr_output_default_para_init............ccoceeiiiiiiicececeeee s 256
M _OUPUL SEUCE BRI ooveeeeeeeeeee ettt 257
PRZL tmr_input_default_para_iNit............ccccceeiiieiiieicececeeeee s 257
N _INPUL SETUCE BRIAME ..ottt 257
BRI tmr_brkdt_default_para_init ...........cc.oooveiiiieie e 257
LT 1 e O AU 1o 77 [ OO 258
4 (g o P= TSt o 1 SO 258
BRI tMIr_ClOCK_SOUICE_dIV_SEL......cuiiiiiiiiciiieeeee e 259
A (00 o 0 o = PSSR 259
BRI tMr_repetition_COUNLEI_SEt .........cceceiuiieiceiceeceececeeee e 260
BRI MI_COUNEET_VAIUE_SE......oeeiiieeciieieee e 260
BRIt _COUNEET_VAlIUB_ gL ....o.viviiiieeecicee et 261
BRI AMI_dIV_VAIUE_ S .. eeiiieiiieieee e 261
BRI ZI tMII_diV_VaAIUE_GBL....c.eiiiiieee s 261
BRI tmr_output_channel_Config.........ccuciciiiiiciceccece s 262
BREL tmr_output_channel_mode_SEIECt.............coouiiiiiiieiieiiececcce e 264
BRI tMr_period_ValUE_SEt..........ccooiiieiiiieie et 264
BRI ZI tMIr_period_ValU _GEt ....cc.oiiiiii s 265
BRI tmr_channel_Value_Set...........coooiiiiiiiiieiee e 265
BRI ZI tmr_channel_value _get........cocoiuiiiiiiiii s 266
BRI tmr_period_bUffer_enable ... 267
PREL tmr_output_channel_buffer enable ...........c.coceveveieiieicce e 267
PREL tmr_output_channel_immediately _Set...........cccocvviieiiiiecicice e 268
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PRIAL tmr_output_channel _SWItCh_SEt ...........cc.oivuiiiiiiiece e 268
PRZL tmr_one_cycle_mode_enable...........ccccvcuiiuiiiiiiiiicecece s 269
PRIEL tmr_overflow _reqUest_SOUICE SEL...........cociicueeiieiieeciee et 269
BRI tmr_overflow_event_diSADIE ...........cccvciiiiiiiei e 270
PRI tMr_input_Channel_iNit............ooviiiiiieeecee et 270
BRIt _Channel_eN@abIe..........c.cviuiiieiiiiiceeeee e 272
PRI tmr_input_channel filter Set............ocoviiiiiiiici e 272
BRI tMIr_pwm_inpUt_CONFIG ....c.eiuiiriciiciceicc s 273
BRI tmr_channell _iNput_SEIECE ............couiiiiieieceee e 274
PR tmr_input_channel_diVIder_SEt..........cccoceivirieiiiieesee e 274
BREL tmr_primary_ mode_SEIECH...........cooiuiiieciecece e 275
BRIt _SUD_MOAE_SEIECL......c.ecviiieieeiiieice et 276
BRI tmr_channel_dma_SEIECE.........cooeiieiciee s 276
4 (g g =TT =Y o SR 277
PR tmr_channel_buffer_enable ..o 277
BRI tmr_trigger INPUL SEIECE..........ccuiieieiececeee et 278
BRI tMr_SUD_SYNC_MOAE_SEL.....ccuiiiiiiiiiiciiice s 279
BREL tmr_dma_request_enable ..............oouviiiiiiiieiececeee s 279
BRI tmr_interrupt_enable .........co.ooviiiiiicecee s 280
BRI tmr_interrupt_flag gt ......ccooue e 280
BRI AMI_flag_ gt .o 281
4G (2 g =T o L=Y= | SO RSSRRS 282
e L LY A o T =Y 282
BB tMI_OULPUL @NADIE ...ttt 283
BRI tmr_internal_ClOCK St ........ccoiiiiiiii i 283
PREL tmr_output_channel_polarity Set...........ccccoioiiiiiiiiiceeeeec e 284
PR EI tmr_external_Clock_CONfig .........ooiiiiiiiieiice s 284
PREL tmr_external_clock_modeT _CoNfig .......c.ccvciiieiciiicececeeece s 285
BREL tmr_external_clock_mode2 config ..........ccueieiieiiiiieiiececeee e 286
PREL tmr_encoder_mode_CONFIg .........cviiiuiiuiiiiciceeceee e 286
R g1 (o] (e = o U1 01U L Y= 287
BRI tmr_dma_control_CONFIg.......cviiiiiiieieiecece e 288
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* 445,
* 446,

BRI M _Brkdt CONFIG....ccveiiiiiece et 289
BRI tMIr_iremap_CONFIQ ....cuviuiieicieceeceee e 290
U e 3 TS 291
USART FEBREIEL B oo 291
R VIS L = L= SO 292
QU I=Y= Ly G111 SO 293
BRI %L usart_parity _Selection_CONfig ........coviieiuiiiiiecee e 293
BRI USAI_ENADIE.......c.oiiiiciciciceeee ettt 294
PRIEL usart_transmitter_enable ...........ccoooiiiriieie s 294
PRI USArt_reCeIVEr_BNADIE...........ccceiveiiieieieeee ettt 295
BRI USArt_CIOCK _CONTIQ ..ecveieieie ettt ettt et nee e anas 295
BRI USAr_CIOCK_BNADIE ........cveieeiiieieicciciee ettt 296
BRI usart_interrupt_€NabIE ............ooueeuieeiiiiceecece e 296
PR EL usart_dma_transmitter_enable ..o 297
PR usart_dma_reCeiver_enable ............cccceveiririeieieieese e 298
BRI usart_ WaKeUup _id St .......cciiuiiiieieeieeeee et 298
PRI usart._ wakeup_mMOde _SEt.........cccooiiiuiiiiiiiiiccece e 298
PRI usart_receiver_mute_eNnable ..o s 299
BREL usart_break_bit NUM_SEt..........cooiiiiiiii s 299
BREL usart_lin_mode_enable............ccooiiiiiiieee s 300
BRI usart_data_ transSmit ...........ocooiiiiii s 300
BRI USAIt_data_TECEIVE........cueieieeiieieee e 301
BRI USArt_Dreak SENG........cccoiiiiiiiii e 301
PREL usart_smartcard_guard_time_Set...........cccciciiiiiiiiececeeee s 302
PR EI usart_irda_smartcard_diviSION_Set ..........ccociiiiiiiiiieeee e 302
PR E usart_smartcard_mode_enable ..o 302
BRI usart_smartcard _NACK_SEt...........cocoiiiiiiiiie s 303
PR%L usart_single_line_halfduplex_SeleCt ............ccocviiiiieiecicececeeeeee e 303
BREL usart_irda_mode_enable ............cecoviiiiiiiiieceee s 304
PREL usart_irda_|ow_powWer_eNable .............cecueiuiiuiiiieiicececeeeee s 304
PRAL usart_hardware floW _CONErol St .........cc.covuiiiuiiiieiieceecee e 305
BRI USAI FlAg GEL....eeivieiieececeeceeeeeee ettt ettt eneaas 305
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22 447, BREL usart_interrupt_flag et .......ovivieveeeeeeceeee e 306
F 448, BB USAM_flag ClEAT........cvceceeeceeeeeee et n e en e 306
TR A49. WDT BFAFBRATBLZR oo e ettt st sttt et e s et se e besseeseetesaesaesneeneeseenenneas 307
Z2 450, WDT JEBRHUE T oo 307
B X I o | =10 Y= o (= S 308
F 452, BREL WAL COUNLEr TEIOAM.........c.cveeieeeeeieeeeeeeeceeeee et en st enenenaen 308
453, PBREL WAt_reload_ValUE_SEt..........ccviiiieiiiciieeee s 308
R ABA. BREL WAL _IVIAEr _SBL ....iiiiiiiceecieceeeee e 309
R 455, R wdt_register Write €Nable ............c.couveuiiuieiiiiieeie e 309
S Lo A Ve Q1= Yo e L= O 310
R ABT. WWDT ZFAFBRXTIZR oottt st aesaeeaesneereeneeneas 310
Z% 458, WWDT JE BRI oo 31
T A459. BRIZIL WWAE_TESEL ...ttt eens 311
2 460. PREL WWAL_AIVIAET_SEL.....eiiiieiciiecieeeee et 311
461, BREL WWAL_ENADIE ....cveeeieee ettt ns 312
R 462, BREL wwdt_interrupt_@Nable.............couviviiueeieceeecee e 312
463, BREL WWAL_COUNLEI_SBL ....cviiiiiiiieicciecte ettt nens 313
464, PREL Wwdt_WINdOW_COUNTET_SEL.......iiciiiiciieiiecee s 313
B (Lo T QTN 1 G - Ye N =L TR 313
R 466. EREL wwdt_interrupt_flag get.......cooiuiiieieee e 314
B LY T Sk VAo | G = Te Tl (== | OO 314
468, I B B I FE FH 1ottt 321
FRABO. RIS T EL covoee s 322
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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
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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, .

2023.10.26 # 36W A 2.0.7




A1RA=RY AT32F421 [ 4 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,

)
@
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& 6. Keil_v4 Pack Z3E A MH

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

-

= 3

Folder Selection

C:hEeil wi

Destination Folder

Select the folder where SETUF will install files

press “Browse” and select another folder.

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

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

ARM

Browse. ..

KEIL

%

4 3

| Bext >> ||| Concel |

L

A

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

& 7. Keil_v4 Pack Z3&7RE

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

= 2

First Hame:

Last Hame:

Company Hame:

E-mail:

Customer Information

Fleaze enter wour infomation.

dd

Microseft

Microsoft

dd

ARM

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

KEIL

Y <

4 A,

’ 44 Baclk l[[ Hext >>

|[Ccmeat |

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

-

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

Eeil MDE-ARM Setup completed ARM KElL
Microcontroller Tools

AT32 MCU AddOn FPaclkage to Eeil MI

W¥ision Setup has performed all requested operations successfully

Keil MDE-AEM Setun

4% Bacl | Finish | Cancel

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

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

File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help

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

2.4 Segger Pack Z3%

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

& 10. Segger 1, %3 A H

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

Thiz SETUP program installs:

AT32 MCU Device AddOn to Segger

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

Support Segger JLink V620C and above.

Destination Folder

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

’ Cancel ]

2023.10.26 B AMH 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:

2023.10.26 #4271 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 &

% 44
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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

% 45
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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 -

2023.10.26 & 460 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

2023.10.26
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A 22. IAR Flash Loader B2 &

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

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

Extra parameters:

4

4

Parameter descriptions:

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

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

& 23. IAR Flash Loader Bt & 5% Ih

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

1. SPIM B34 B

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

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

N=1,2

P=0,1

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

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

REMAPO: EXT_SPIF_GRMP=000
REMAP1: EXT_SPIF_GRMP=001

# 48| R 2.0.7
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4 BSP & FH f4jid
41 BSP H@EfEH
411 HERTENE

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

& 24. templates LR

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

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

Bl 25. Keil_v5 iR TR G

=% Project: template :

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

_1 main.c

i bsp / @
] at32f403a 407 board.c

FH-Ld firmware

ES emsis ,ﬂ @
] system_at32f403a_407.c

] startup_at32f403a_407.s ———

=5 readme .
_] readmetd ____________——

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

main.c MR TRE A AR SO

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

@O

2023.10.26 #4911 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 REFEEEL] AT32F403A #2541, AT32 MCU H Al 75119 BSP /] #2250, A HZ

4.1.2 BSP fH¥EREEX

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

R 1. S5 AR

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

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

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

2023.10.26
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4.2

4.2.1

2023.10.26

& 26.

SHBEBERE R R X

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

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

(SR

MISC MODULE ENABLED
EMAC MODULE ENABLED

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

JRVE X B HEXT _VALUE A58

SR AE RS L PRI e B SO

BSP #iys

BSP %I LT 25 i A A VE AT S

SRS

dIT

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

ArteryTek $2 LI B C E b AL

£ 2. S REBE X NR
V] ViNd
ADC R BT i 4
BPR CMiRe ke
CAN 2 ) 28 JR) I P A B
CRC CRC HH H3
CRM KR A=
DAC B A A 28
DMA HEA AV (DMA) #ifi 8%
DEBUG Wk
EXINT A71E v A A i
GPIO 18 FH D e N\ g
e S T T k207
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AT32F421[E 4 FEBSP&Pack M FHIE S

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;
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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;
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4.2.3.4 AR
© A

2023.10.26

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

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

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

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

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

typedef struct

{

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

union

{
__ 1O uint32_t sts;

struct

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

} sts_bit;

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

struct

{

# 54
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__ 10O uint32_t odt
__10 uint32_t adc2odt

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

} odt_bit;
h

}adc_type;

ORIV e R 2 LN

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

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

4.3 BSP 4

4.31 BSP X {R4H

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

& 27. BSP A4

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

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

inc 3R BEANMMERIRIEIRS LSO at32fxxx_ip.h

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

middlewares:

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

project:
examples: 57~ demo.

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

utilities:

B2 WL SR TRCH 3%

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

user_app.h ‘

f

‘ user_app.c ‘

| T

‘ at32f403a_407_clock.h ‘

at32f403a_407_int.c ‘ ‘ main.c ‘ ‘

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

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

at32f403a_407_clock.h B T B Sk SO

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

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

startup_at32f403a_407.s Ja sl
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4.3.3 SRR E

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

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

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

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

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

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

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

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

iH iR
ke PR A R
bR KR B R R I 75
Bl (B PR R ELSE LI D R ] 24t A
MAZHn PN €t
i ZHn it 2 Mg
IR [BI{E PR H IR [
SR KA i FH BRI 96 AL PR SR
ek e £ A A8 127 o R FH 10 2 B B
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5 AT32F421 41 B Bk BiER
51 HMERBFEEHESE (ADC)

ADC #if7#:451) adc_type, & T30 “at32f421_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 N
% 6. ADC FER ¥ E 1
ik e i3
adc_reset 47 ADC K Fr 7 e R R E
adc_enable AID e dRfline
adc_base_default_para_init Jy adc_base_struct #& EHIIAER G
adc_base_config # adc_base_struct 115 E S HHILE BN ADC (W27 47435
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5.11

2023.10.26

R

[P

adc_dma_mode_enable

W 3 I TE AR AU X) DMA A& i g

adc_interrupt_enable

Bk # ADC S04 Hh i ik

adc_calibration_init Vs RS
adc_calibration_init_status_get WA HER S IR
adc_calibration_start FrUaRE 1
adc_calibration_status_get T HEIRZS IR

adc_voltage_monitor_enable

I/ I P F s S5 9 B BRI ) F s S e

adc_voltage_monitor_threshold_value_set

PR S e i S

adc_voltage_monitor_single_channel_select

RN I T PR M 00 D T AR M N0 T

adc_ordinary_channel_set

FEEE B, OARIEEERE. F 7 595 BCRAE R )

adc_preempt_channel_length_set

o P K BOE

adc_preempt_channel_set

oA RO, WAREIEIERE. FT SIS SRR ]

adc_ordinary_conversion_trigger_set

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

adc_preempt_conversion_trigger_set

Fo o7 T AL A 1 i R Ao A e D R S

adc_preempt_offset_value_set

F o T AR R S B BE

adc_ordinary_part_count_set

G I 2T A K i A e 8 1 B S S BB e

adc_ordinary_part_mode_enable

I IEIE LA o I U RE

adc_preempt_part mode_enable

adc_preempt_auto_mode_enable

Stz
o o IEIE A BB A
W E T AR 5 R 38 5 4L E SR e

adc_tempersensor_vintrv_enable

PRSI P AR AR B VinTry 1 BE

adc_ordinary_software_trigger_enable TR it g 3 30 T A e
adc_ordinary_software_trigger_status_get SRR A fish A (1) 3L 368 300 T L RS
adc_preempt_software_trigger_enable Rl A I8 A

adc_preempt_software_trigger_status_get

BRI F A 13 o JEE S R3S

adc_ordinary_conversion_data_get

BRI 2 IS 2T 2380 T8 e Pt

adc_preempt_conversion_data_get IRIHE (& 388 18 3% 3 A4
adc_flag_get FREUbR EALIRAS
adc_flag_clear TERR B AL bR EAL

¥ adc_reset
NERAAE T K%L adc_reset

R 7. B¥ adc_reset

A iR
ZERAE adc_reset
PR 3 A void adc_reset(adc_type *adc_x)
ThRedtik S A7 ADC i H g A A 28 R IF B ALE
WS adc_x: Ji#H ADC M
ST LLEIE Hh 2 — « ADCH.
i 24 7
IR [EME 7
So okt 7
R FH e crm_periph_reset()

% 59 W
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Bl

[* deinitialize adc1 */
adc_reset(ADC1);

5.1.2 M#¥ adc_enable

TR T A% ade_enable

% 8. Hi¥ adc_enable

WA ik
A€ adc_enable
PR Y void adc_enable(adc_type *adc_x, confirm_state new_state)
ThRestiid WE AID B dn i etk o I EIT A
LN | adc_x: Frik#f) ADC 4k
EZSHTUERE 2 — - ADCH.
WSS 2 new_state: A/D FHedt I FlBRAS
ZSHTUERE 2 — . TRUE, FALSE.
it 24 7
IR [EME 7
Se kAT 7
B R FH R 2 7
il

/* enable adc1 */

adc_enable(ADC1, TRUE);

Ve ADC S TEFEKETT . FF I ade_enable 27 -3 2 A HHE 1 v F5 7

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
PRI 4 adc_ base_default_para_init
PR ER T void adc_base_default_para_init(adc_base_config_type *adc_base_struct)
DIREHE R J9 adc_base_struct 35 EHIAERINE
BMINSHL adc_base_struct: f5[H45#){k adc_base_config_type K354
it 25 7
IR [AME 7
Je ik AF W
W F R 2 7
adc_base_struct i I IHI4A BB 40 R
sequence_mode: FALSE
repeat_mode: FALSE
data_align: ADC_RIGHT_ALIGNMENT
ordinary_channel_length: 1
Nl
2E3m T ¥ 601 - T A 2.0.7
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[* initialize a adc_base_config_type structure */
adc_base_config_type adc_base_struct;
adc_base_default_para_init(&adc_base_struct);

5.1.4 E¥ adc_base_config
NERAE T K%L adc_base_config

% 10. E# adc_base_config

WA ik
A€ 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

MAZHA

adc_x: Prik#[) ADC Fhix
S LR bz — « ADCH.

WNZHh 2 adc_base_struct: T5[A] adc_base_config_type 257 (1) 45 ¥y {484t
L e G
YL ED ¥
Je oAt "
15 18 FH B B "

adc_base_config_type structure
adc_base_config_type & X/t at32f421_adc.h

typedef struct
{

confirm_state
confirm_state

adc_data_align_type

uint8_t

sequence_mode;
repeat_mode;
data_align;
ordinary_channel_length;

} adc_base_config_type; U1 & X} Ak 51 HH AN S H1 i B

sequence_mode
WHE ADC LAERIFP AR

FALSE: HHuifi () i —iliE
TRUE: HHiEmZ/MdiE

repeat_mode

B ADC TAEH R AR

FALSE: SQEN=0 I, ERRfilA A EIE, SQEN=1 I, ERRflAR G —4HiliE

TRUE: SQEN =0 i, —Ufil&/aHs 2 i MEiE, SQEN=1 i, —ilk a2 6 —
HiMiE. H3| ADCEN #id%.

data_align

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

ordinary_channel_length

BLE ADC TAR R @ A e 5

BNl

2023.10.26
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adc_base_config_type adc_base_struct;
adc_base_struct.sequence_mode = TRUE;
adc_base_struct.repeat_mode = FALSE;
adc_base_struct.data_align = ADC_RIGHT_ALIGNMENT;
adc_base_struct.ordinary_channel_length = 3;
adc_base_config(ADC1, &adc_base_struct);

5.1.5 MKi#¥ adc_dma_mode_enable

NEAIAR T K% adc_dma_mode_enable

% 11. % adc_dma_mode_enable

A i3}

A€ adc_dma_mode_enable

R E R Y void adc_dma_mode_enable(adc_type *adc_x, confirm_state new_state)

ThRedtiid LI I TG KR Y DMA fE 5 RE

LN | adc_x: Fri&#£ ADC 4hix
ZSHT LR E 2 — - ADCH.

MANSH 2 new_state: DMA 4% 18 I 8 S8 10 TR S
ZSHTUERE 2 — . TRUE, FALSE.

it 24 7

IR [F{H 7

SR kAT 7

R FH R 2 ¥

A~

/* 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

2023.10.26

#* 12. B# adc_interrupt_enable

T H ik
ZERAE adc_interrupt_enable
R ER T void adc_interrupt_enable(adc_type *adc_x, uint32_t adc_int, confirm_state
new_state)
Dhredd WEFE D) ADC A Wi A

MANSHA

adc_x: Fri&#%i) ADC 4hik

ST LRI P2 — . ADCA.

WMASH 2 adc_int: ADC ZFHfFH bk
%S HA] LLIEHL ADC S HE (4T 2 S Ik
MINSHL 3 new_state: ADC Ff Wi iR 74
EZSHOTULIER A2 — . TRUE, FALSE.
25 7
R [EME 7
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BH [P

PSS ¥

Wi F pa 4 7

adc_int

adc_int H Tk R ERCE RS K S T, KAl 8E 5T
ADC_CCE_INT: @i brfiipe

ADC_VMOR_INT:  H & M I8 H3 ¥ Bl o e 1 i
ADC_PCCE_INT: ¥ i 2H % 4 45 ol o M g

~hl

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

5.1.7 ¥ adc_calibration_init
NEIA T ¥ adc_calibration_init
% 13. B# adc_calibration_init
T H Eii:pa
PRI 4 adc_calibration_init
PR void adc_calibration_init(adc_type *adc_x)
DhRedtik WA A HE
MIANZH adc_x: FTiEFM ADC Mt
BZSHOTLLER A K iz — « ADCH.
it 25 W
R [EME &
So oAt I
W e I
Nl
[* 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
LN adc_x: Jrik#E ADC 4hik
BZHTLLER A2 — « ADCH1.
25 7
IR [EE flag_status: FIIGILEERIIRES
ZIREE P AE B2 — . SET, RESET.
So oAt 5
2023.10.26 T mesm I Wik 2.0.7
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BH

[P

W F R 2

x

Bl

/* wait initialize A/D calibration success */

while(adc_calibration_init_status_get(ADC1));

5.1.9 Bi¥ adc_calibration_start

NEIA T K% adc_calibration_start

% 15. B adc_calibration_start

A ik
A€ adc_calibration_start
PRI void adc_calibration_start(adc_type *adc_x)
ThRedtiid PiRErediia
LN 2 adc_x: Fri&#H) ADC 4k
ZSHT LB E Ky — . ADC1.
i 24 7
IR [FME 7
Se kAT 7
B R F R 2 7
Bl
[* start calibration process */
adc_calibration_start(ADC1);

5.1.10 BKi%{ adc_calibration_status_get

NEHIA T K%L adc_calibration_status_get

# 16. PFRH adc_calibration_status_get

TiH Eii:py
R adc_calibration_status_get
PR 25 A flag_status adc_calibration_status_get(adc_type *adc_x)
Thredd FEHEIRZSTREL
MASH adc_x: Prik#H) ADC Fhist
ZSHALOER A Kbz — « ADCH.
25 7
IR [EE flag_status: BHERPIRZS
ZIREE R AE Bz — . SET, RESET.
So oAt 7
W F R 7
2Nl
/* wait calibration success */
while(adc_calibration_status_get(ADC1));

2023.10.26
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5.1.11 K% adc_voltage_monitor_enable

R4 T A% ade_voltage_monitor_enable

*® 17. B# adc_voltage_monitor_enable

BiH #R
A EA adc_voltage_monitor_enable
PR T void adc_voltage_monitor_enable(adc_type *adc_x, adc_voltage_monitoring_type
adc_voltage_monitoring)
Thegfik 734 o I P R B U 7 S B AT T D R B £

MWASHA

adc_x: Jrik#m) ADC 4hix

S HA LLIER ez — « ADC1.

WMANSH 2 adc_voltage_monitoring: 5 i8/#f (5 858 2 % H AN 18 e i
Z%ZH] L%k EL adc_voltage_monitoring_type P FRAT & —ANHL 2.

28 7

IR [EME 7

SR okt 7

B o 4 7

adc_voltage_monitoring

adc_voltage_monitoring FH T~ & H s a0/ FH Y0 R Dyt 3d /46 5 il 1 1 — A ek 2 AN iEiE, KT
eI

ADC_VMONITOR_SINGLE_ORDINARY:
ADC_VMONITOR_SINGLE_PREEMPT:
ADC_VMONITOR_SINGLE_ORDINARY_PREEMPT:
ADC_VMONITOR_ALL_ORDINARY:
ADC_VMONITOR_ALL_PREEMPT:
ADC_VMONITOR_ALL_ORDINARY_PREEMPT:

ADC_VMONITOR_NONE:
Bl

CENERARIIIE (A s A h B i DR
HL S £ P B3 I TE
HL s S £ P B i B A T
HL S £ P A i T
HL S £ A 36 i TE
HL S S £ P A A i A 3 i T

HL S S AN A Al IE

/* 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

2023.10.26

T AR T K% ade_voltage_monitor_threshold_value_set

% 18. E# adc_voltage_monitor_threshold_value_set

A iR

ZERAE 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 ke e

MANSHA adc_x: Fik# ) ADC #his
ST LLEI A K h 2 — « ADCH.

WMANSH 2 adc_high_threshold: ¥ 5 B Y0 ) vy i FLE
%S HT LA B E S 0X000~0XFFF P fRAT = 4501

WASH 3 adc_low_threshold: 572 FfL s W I R {3 4

# 65M R 2.0.7
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BiH [P
ZZHAT A BEE O 0x000~0xFFF N AR AN KT ade_high_threshold % fH.
it 25 7
iR el x
Stk KA g
e ek % g
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
N#AIA T B ¥ adc_voltage_monitor_single_channel_select

* 19. H# adc_voltage_monitor_single_channel_select

H #iR
ef e adc_voltage_monitor_single_channel_select
BRI 2R Y void adc_voltage_monitor_single_channel_select(adc_type *adc_x,

adc_channel_select_type adc channel)
Dhread AT R M Dl RE T AR M 0 e a2
MIANZE adc_x: FTiEFM ADC Mt
wSHA LLE ez — . ADCH1.
MINSHL 2 adc_channel: £ 5 38 iE % 4%
EZSHE AR W ade_channel.
a2 8 x
A EIRN 7
Sk ok AF x
B F eR 2 7

adc_channel

adc_channel H TiE £ nliEE, Hol k525K
ADC_CHANNEL 0: ADC #iE 0

ADC_CHANNEL 1: ADC j#iH 1

ADC_CHANNEL 16: ADC j#iE 16

ADC_CHANNEL 17: ADC @78 17

2Nl

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

5.1.14 ¥ adc_ordinary_channel_set
MR T %L adc_ordinary_channel_set

% 20. F# adc_ordinary_channel_set
HiA i)

PR EA adc_ordinary_channel_set
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HiA i)

PR E R Y void adc_ordinary_channel_set(adc_type *adc_x, adc_channel_select_type
adc_channel, uint8_t adc_sequence, adc_sampletime_select_type
adc_sampletime)

Difeftig WRIAE R E, AFSRELEE. BT HIH S ZORFER (A

AN adc_x: Frik#Eif) ADC 4hik
ST LLER Az — « ADCH.

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

NS H 3 adc_sequence: JHIEHLT 5 E
LS DI E N 1~16 WIS EUE.

WASH 4 adc_sampletime: JBIE RAER [A] & 5E
SR N adc_sampletime.

it 24 7

IR [F{H o

SR okt o

B R o

adc_sampletime

ADC_SAMPLETIME_1_5:
ADC_SAMPLETIME_7_5:

HIERFER ], AT S5 50

adc_sampletime T i EiE

SKFREN A A 1.5 4~ ADCCLK J& #
SKFREN A A 7.5 4 ADCCLK J& H#

ADC_SAMPLETIME_13_5: RFEHf[EN 13.5 4~ ADCCLK J& i
ADC_SAMPLETIME_28_5: KFfif[E]N 28.5 4~ ADCCLK J& i
ADC_SAMPLETIME_41_5: RFEWTIEN 41.5 4~ ADCCLK J& i
ADC_SAMPLETIME_55_5: RFEif[EN 55.5 4~ ADCCLK J& i
ADC_SAMPLETIME_71_5: RFEWF[EN 71.5 4~ ADCCLK J& i
ADC_SAMPLETIME_239_5: RFEif[Ey 239.5 /> ADCCLK J& i

N

[* 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 EK# adc_preempt_channel_length_set

A iR

ZERAEA adc_preempt_channel_length_set

PR 3 A void adc_preempt_channel_length_set(adc_type *adc_x, uint8_t
adc_channel_lenght)

Difeftiik o T P R R

WANZHA adc_x: Jrik#Ei) ADC 4hik
ZSHOTLEIRE Kb — . ADCH.

WSS 2 adc_channel_lenght: #f 5854 K JF % &
LSO DI A Ox1~0x4 A AT =AY

2023.10.26

N R T K% adc_preempt_channel_length_set

# 21. ¥ adc_preempt_channel_length_set
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BH

[P

it 24

iR el

Sk kAT

e F pa 2

off | off | ofl | o

Bl

[* set preempt channel lenghth */

adc_preempt_channel_length_set(ADC1, 3);

5.1.16 EKi¥ adc_preempt_channel_set

NEAFER T % adc_preempt_channel_set

% 22. F# adc_preempt_channel_set

H #iR
Refe adc_preempt_channel_set
BRI AR Y 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)
Thread o HEIERE, OREELEE. BT T SRR A
LN 2| adc_x: Fri&#H) ADC 4k
wSHA LLEE b2 — . ADCH1.
WMASH 2 adc_channel: f#HC & iEIEER
ZSHEAR L adc_channel.
MIANSHL 3 adc_sequence: EIEFEHFHIBEE
ESHOT OB BOE N 1~4 WIE R VA,
WMASH 4 adc_sampletime: 3B FFER [A] 3 5E
ZSHANIE WL adc_sampletime.
a2 8 x
A EIRN 7
Sk ok AF x
B F eR 2 7
2Nl
[* 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_S8, 2, ADC_SAMPLETIME_239_5);

5.1.17 ¥ adc_ordinary_conversion_trigger_set

&R T % adc_ordinary_conversion_trigger_set

% 23. F# adc_ordinary_conversion_trigger_set

BH

[P

adc_ordinary_conversion_trigger_set

==
&
5
e

void adc_ordinary_conversion_trigger_set(adc_type *adc_x,

adc_ordinary_trig_select_type adc_ordinary_trig, confirm_state new_state)

2023.10.26
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HiA iR

Thae ik 168 3 7 2 A ) f R A R % ik R A R

HNZSH adc_x: Frik#if) ADC #hik
ST LLER Az — « ADCH.

MASH 2 adc_ordinary_trig: i 8 41 fid R HAFE B
1%Z AT Lk ER adc_ordinary_trig_select_type W AT B —ANM2ZEA.

WSS 3 new_state: fil & FRBEIRGS
ZSHOTLLEIE Hh 2 — © TRUE, FALSE.

i 25 7

R [EME 7

SRSkt 7

B o 4 7

adc_ordinary_trig
adc_ordinary_trig A Tt 485 i i L e (o S AF, Kl S8 iy

ADC12_ORDINARY_TRIG_TMR1CH1: TMR1 ) CH1 F4f
ADC12_ORDINARY_TRIG_TMR1CH2: TMR1 ] CH2 F1f
ADC12_ORDINARY_TRIG_TMR1CH3: TMR1 [ CH3 F1f
ADC12_ORDINARY_TRIG_TMR3TRGOUT: TMR3 ) TRGOUT F44:
ADC12_ORDINARY_TRIG_TMR15CH1: TMR15 ] CH1 4%
ADC12_ORDINARY_TRIG_EXINT11: EXINT £& 11 Zi1f
ADC12_ORDINARY_TRIG_SOFTWARE: AR FE

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

NEAIA T E ¥ adc_preempt_conversion_trigger_set

% 24. ¥ adc_preempt_conversion_trigger_set

TiH Eii:py
R4 adc_preempt_conversion_trigger_set
PR % A void adc_preempt_conversion_trigger_set(adc_type *adc_x,
adc_preempt_trig_select_type adc_preempt_trig, confirm_state new_state)
Thegfig 3 o T 2 A A 10 i A A Ao R R i A Ak
WANZHA adc_x: Jrik#f) ADC #hix
ST LLER A2 — « ADCH1.
MNSH 2 adc_ preempt _trig: Ff 5 10 41 fioh & A 9%
%S Lk E adc_preempt_trig_select_type P42 — M 24A.
MWMASH3 new_state: fill A5 U TSRS
ZHTLLER A2 — « TRUE, FALSE.
25 7
R [EME 7
Se kg AF x
W F B i

adc_preempt _trig

2023.10.26 ¥ 697 A 2.0.7




[

AT32F421[E 4 FEBSP&Pack M FHIE S

adc_preempt _trig F Tk £646 il iE A W el R S AE, HTES B E R

ADC12_PREEMPT_TRIG_TMR1TRGOUT:
ADC12_PREEMPT_TRIG_TMR1CH4:
ADC12_PREEMPT_TRIG_TMR3CH4:
ADC12_PREEMPT_TRIG_TMR15TRGOUT:
ADC12_PREEMPT_TRIG_EXINT15:
ADC12_PREEMPT_TRIG_SOFTWARE:

B

TMR1 ) TRGOUT Fif4:
TMR1 ] CH4 FifF
TMR3 ] CH4 FifF
TMR15 ) TRGOUT =14
EXINT £k 15 Fi1F

Al S

[* 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

TR T K% adc_preempt_offset_value_set

* 25. ¥ adc_preempt_offset_value_set

T H Eii:pa
efe adc_preempt_offset_value_set
R E R Y void adc_preempt_offset_value_set(adc_type *adc_x,
adc_preempt_channel_type adc_preempt_channel, uint16_t adc_offset_value)
Tyhe ik 3 o8 T e AR e A R VOE

BINSH

adc_x: Jrik##) ADC #hixt
ST LAz — « ADCH1.

WSS 2 adc_preempt_channel: &5 B2 (mAs & 18 E
ZSEERIA N adc_preempt _channel.
MAZH3 adc_offset value: ¥ E ML S
%R LI E N 0x000~0xFFF 1A 4R B 4.
25 7
R [EME 7
Je kAt 7
e FH R 2 7

adc_preempt_channel
adc_preempt_channel H T &£ 75 L e s EREIE, K248 5~
ADC_PREEMPT_CHANNEL_1:
ADC_PREEMPT_CHANNEL_2:
ADC_PREEMPT_CHANNEL_3:
ADC_PREEMPT_CHANNEL_4:

Bl

I IHIE 1
I iHiE 2
I IHE 3
I IHiE 4

/* set preempt channel's conversion value offset */
adc_preempt_offset_value_set(ADC1, ADC_PREEMPT_CHANNEL_1, 0x111);
adc_preempt_offset_value_set(ADC1, ADC_PREEMPT_CHANNEL_2, 0x222);
adc_preempt_offset_value_set(ADC1, ADC_PREEMPT_CHANNEL_3, 0x333);

5.1.20 BKi¥ adc_ordinary_part_count_set

N IR T ¥ adc_ordinary_part_count_set

2023.10.26
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3+ 26. R# adc_ordinary_part_count_set

BiH #R
A€ adc_ordinary_part_count_set
PR T void adc_ordinary_part_count set(adc type *adc_x, uint8_t adc_channel_count)
Thegfik 3 TR QT R0 fih A e 0 ) 5 308 e BB E
MANZEA adc_x: FTiEFE) ADC #hi%
ST LLER Az — « ADCH.
MANZH 2 adc_channel_count: 73 #1525 8 1E T 40 A HoikoE
ZZHAT IR TE 9 Ox1~0x8 PI AT B 4.
th =% 7
b4 EIf ) P
Sk ok AF x
Bl H B 4 7
Nl
/* set partitioned mode channel count */
adc_ordinary_part_count_set(ADC1, 2);
TR EIRECTE, R GG EANT THRTETRAE, 76 a8 1) 720 1N 59 1.

5.1.21 BK¥ adc_ordinary_part_mode_enable

N AR T k% ade_ordinary_part_mode_enable
#® 27. B# adc_ordinary_part_mode_enable
A i3}
ERAE adc_ordinary_part_mode_enable
R Y void adc_ordinary_part_mode_enable(adc_type *adc_x, confirm_state new_state)
Difedtiik HemiEIE i B R
HNSH adc_x: Jirik#%i) ADC #hik
BZHOTLLER A K h 2 — « ADCH.
MINSH 2 new_state: L IEIEIE /> A M TBORAS
ZSHOTLLEIE Bz — © TRUE, FALSE.
it 24 ¥
IR [EME 7
SR kAT 7
R FH e 4 7
Nl
[* enable the partitioned mode on ordinary channel */
adc_ordinary_part_mode_enable(ADC1, TRUE);

5.1.22 ¥ adc_preempt_part_mode_enable

2023.10.26

N T K% adc_preempt_part_mode_enable

+ 28. ¥ adc_preempt_part_mode_enable

T H

Hik

adc_preempt_part_mode_enable
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W H Ei: o)
PR E R Y void adc_preempt_part_mode_enable(adc_type *adc_x, confirm_state new_state)
Thegfik ¥ L IE B2 BT e
NS adc_x: Frik##if) ADC #hik
ST LLER Az — « ADCH.
MANSH 2 new_state: I I E 7 AT BORES
ZSHOTLLEIE Hth 2 — © TRUE, FALSE.
& [EME ¥
So oAt I
B R ¥
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. E# adc_preempt_auto_mode_enable

H #iR
ef e adc_preempt_auto_mode_enable
R B T void adc_preempt_auto_mode_enable(adc_type *adc_x,
confirm_state,new_state)
Thegsmiik e I A S A A 3 5 2 A sh R A g

MASHA

adc_x: JTik#[) ADC 4hix
ST LLE A2 — « ADCH1.

WMASH 2 new_state: #6520 B3N TSR AS
ZSHALLiEIE 2 — © TRUE, FALSE.

it 25 7

& [BE 7

SR okt 7

R FH e 4 7

N

[* enable automatic preempt group conversion */
adc_preempt_auto_mode_enable(ADC1, TRUE);

5.1.24 ¥ adc_tempersensor_vintrv_enable

TR T A% ade_tempersensor_vintrv_enable

% 30. K # adc_tempersensor_vintrv_enable

HH R
PR EA adc_tempersensor_vintrv_enable
R Y void adc_tempersensor_vintrv_enable(confirm_state new_state)
Theefiig P TSI P A R B VinTry iR

2023.10.26
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BiH Ei: o)
LPNE =i} new_state: 4RI EAL R I Vintry IO TRBEIRAES
ZZHOT LB E Kbz — . TRUE, FALSE.
2% I
R EME I
So oAt x
Wi F e 2 x
2Nl
/* enable the temperature sensor and vintrv channel */
adc_tempersensor_vintrv_enable(TRUE);

5.1.25 ¥ adc_ordinary_software_trigger_enable

N#EAIA T E ¥ adc_ordinary_software_trigger_enable

% 31. ¥ adc_ordinary_software_trigger_enable

H #iR

R adc_ordinary_software_trigger_enable

BRI 25 Y void adc_ordinary_software_trigger_enable(adc_type *adc_x, confirm_state
new_state)

Thred B i i 30 X T 4

MIANZE adc_x: FTiEFM ADC Mt
ZSHELLER A Pz — « ADCH.

MANZH 2 new_state: i A IE I E L 45 (M TBCIRES
wEHA Ll bz — « TRUE, FALSE.

a2 8 x

A EIRN 7

Sk ok AF x

W F R 2 7

Nl

/* enable ordinary software start conversion */
adc_ordinary_software_trigger_enable(ADC1, TRUE);

5.1.26 PK¥ 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
ZERAEA adc_ordinary_software_trigger_status_get
PR 3 A flag_status adc_ordinary_software_trigger_status_get(adc_type *adc_x)
Digeftik SREBUER A fih P03 X 30 T 2 RS
WA adc_x: Fri&#El) ADC 4k

ZSHOT BB Kbz — . ADCH.

i 24 7
IR [l flag_status: M IFEE FAF kR F 30 00RAS

2023.10.26
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BH EiE:p4y
ZIREHE R NS SISz — . SET, RESET.
Sk kAT 7
Wi F pa 2 x
Bl

[* wait ordinary software start conversion */

while(adc_ordinary_software_trigger_status_get(ADC1));

5.1.27 ¥ adc_preempt_software_trigger_enable

NEIA T K% adc_preempt_software_trigger_enable

% 33. ¥ adc_preempt_software_trigger_enable

H #iR
A EA 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
ZSHT DGR P2 — « ADCH.

MINSH 2 new_state: il &4 o IEIE B e 1 TR AS
ESHTLEIA K+ 2 — . TRUE, FALSE.
il 25 7
IR [E{E 7
Sk AF 7
U FH R 7
il

[* enable preempt software start conversion */

adc_preempt_software_trigger_enable(ADC1, TRUE);

5.1.28 E# adc_preempt_software_trigger_status_get

NEIA T ¥ adc_preempt_software_trigger_status_get

# 34. ¥ adc_preempt_software_trigger_status_get

T H R
R adc_preempt_software_trigger_status_get
PR 2 A flag_status adc_preempt_software_trigger_status_get(adc_type *adc_x)
Difeftiik SRE A fl R R4 | IR TE A HOIRAS
LN adc_x: Jrik#f) ADC #hix
SZHTLLER A2 — « ADC1.
25 7
R [EME flag_status: ¥ i JEIE B AF il A B e AR A
ZIREE P AE B2 — . SET, RESET.
So oAt 5
B R FH ok 4 p

2023.10.26
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Bl

[* wait preempt software start conversion */

while(adc_preempt_software_trigger_status_get(ADC1));

5.1.29 PKi¥ adc_ordinary_conversion_data_get

TR T pR% ade_ordinary_conversion_data_get

% 35. ¥ adc_ordinary_conversion_data_get

i H ity
A€ adc_ordinary_conversion_data_get
PR Y uint16_t adc_ordinary_conversion_data_get(adc_type *adc_x)
Tyhe ik BRI 32 AR T L 308 30 1 e s
LN 2 adc_x: Frik#E ADC 4hk
ST ki g 2z — - ADCH.
ot 28 x
I ) 16 Aoz {4 L5 30 1 P o B Al
Sk ok AF 7
W e 2 I
il
uint16_t adc1_ordinary_index = 0;
adc1_ordinary_index = adc_ordinary_conversion_data_get(ADC1);

JEE: HH ADC BUE A EER, 5 A L%

5.1.30 K% adc_preempt_conversion_data_get

T EHIR T Bk % adc_preempt_conversion_data_get

2023.10.26

%% 36. ¥ adc_preempt_conversion_data_get

T H Ei::pu
ERAE adc_preempt_conversion_data_get
R Y uint16_t adc_preempt_conversion_data_get(adc_type *adc_x,
adc_preempt_channel_type adc_preempt_channel)
ThRedd BRI 30 T8 4 i
MANSHA adc_x: Prik#H) ADC Fhist
ZSHALOER A Kbz — « ADCH.
WMASH 2 adc_preempt_channel: #f GiliE ik
ZSHEANR WL ade_preempt_channel.
it 25 7
IR [al{E 16 ALFH i A
Je Rk AF W
W F R 2 7
2Nl
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);

& 751
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l adc1_preempt_valuetab[2] = adc_preempt_conversion_data_get(ADC1, ADC_PREEMPT_CHANNEL_3); ‘

5.1.31 ¥ adc_flag_get
NRAIA T PR ade_flag_get

x 37. B# adc_flag_get

i H

ity

H4

adc_flag_get

R | =
e

flag_status adc_flag_get(adc_type *adc_x, uint8_t adc_flag)

Thae i

RIS AR

MAZHA

adc_x: Prik#[) ADC Fhix

S LI bz — « ADCH.

BINSHL 2 adc_flag: &FEFRACKRA FIFR Lk
ZSHEIRA W ade_flag

it 24 o

IR A flag_status: FrEAFPRES
ZIREE A NS Bz — . SET, RESET.

Se kAT 7

B R FH R 2 7

adc_flag

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

ADC_VMOR_FLAG:

ADC_CCE_FLAG:

ADC_PCCE_FLAG:
ADC_PCCS_FLAG:
ADC_OCCS_FLAG:

Bl

HEL s S0 R A
M e 4l AR

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

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

5.1.32 ¥ adc_interrupt_flag_get
NEHMIA T K% ade_interrupt_flag_get

2023.10.26

3+ 38. ¥ adc_interrupt_flag_get

T H ik
R34 adc_interrupt_flag_get
R ER T flag_status adc_interrupt_flag_get(adc_type *adc_x, uint8_t adc_flag)
Thredd SR Wi bR B ADIRZS
MINZE adc_x: FTiEF:) ADC #hik
ZSHE e A Kbz — « ADCH.
WMASHL 2 adc_flag: HZEIRICIRE PIbr &1L
EZSHEAIAR W, ade_flag
Hth =% W
IR [EE flag_status: ArENLL PR
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W H i)
ZIREE AT B FI ) Hh 2 — « SET, RESET.
So oAt I
Wi e 2 I
adc_flag

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

ADC_VMOR_FLAG:
ADC_CCE_FLAG:
ADC_PCCE_FLAG:

Bl

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

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

5.1.33 EKi¥{ adc_flag_clear
NRFA T pKE ade_flag_clear

% 39. B¥ adc_flag_clear

H #iR

A€ adc_flag_clear

PR T void adc_flag_clear(adc_type *adc_x, uint32_t adc_flag)

Thread ] RA R AIE A A

HNSH adc_x: Jirik#%if) ADC #hik
ZSHELOER A Kz — « ADC1.

MANZH 2 adc_flag: FFEBRINARELFE
ZSHOEMIR W ade_flag

it 25 W

AR I

Sk ok AF x

W F R 2 7

Nl

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

52 CRCit&E#Et (CRC)

CRC 7 fr#s4iH4 cre_type, & X T3 “at32f421_crc.h”iii i :

/**

* @brief type define crc register all

*/

typedef struct

{

} crc_type;

2023.10.26
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5.21

2023.10.26

TREH T CRC FHAss A l:
+ 40. CRC FHA#EX MR
FIrE b
dt s 78
cdt Ui EE e/ e
ot B2
idt WG AT AF 5
poly A % T P A7
TRAEH T CRC FErRELA N
# 41.CRC ERHEK
R4 ik
crc_data_reset AR e 5 AT

crc_one_word_calculate

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

crc_block_calculate

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

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

crc_init_data_set

BE CRC MIUH L 75 A7 a1

crc_reverse_input_data_set

WHE CRC i NI bit s H A

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

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

crc_poly_size_get

N L EA W R &3

¥ crc_data_reset
N EHIR T BB cre_data_reset

F 42. E# crc_data_reset

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

/* reset crc data register */

# 78 W R 2.0.7
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l crc_data_reset();

5.2.2 ¥ crc_one_word_calculate

AR T K% crc_one_word_calculate

% 43. F# crc_one_word_calculate

i H

ity

H4

crc_one_word_calculate

R | =
e

uint32_t crc_one_word_calculate(uint32_t data);

Thae i

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

MAZHA

data: fA SN 32-bit HfE

HMAZH 2 x

iith 25 x

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

AL o x

2N

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

result = crc_one_word_calculate (data);

5.2.3 X ¥ crc_block_calculate
N EHIR T B cre_block_calculate

% 44. E# crc_block_calculate

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

5.2.4 P¥ crc_data_get

FRAE T AL cre_data_get

2023.10.26
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R 45. RH crc_data_get

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

5.2.5 BM¥ crc_common_data_set

AR T K% crc_common_data_set

Z 46. EK# crc_common_data_set

i H

i7p%)

4

=

crc_common_data_set

=

void crc_common_data_set(uint8_t cdt_value);

Lhae g

e B A AR E

LN 2|

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

MINSHL 2

x

it 25

iR [ElME

S

Wik F pa 2

off | off | ofl | et

N

/* set common data */

crc_common_data_set (0x88);

5.2.6 BK% crc_common_data_get

2023.10.26

R T A% crc_common_data_get

# 47. ¥ crc_common_data_get

W H i3
R crc_common_data_get
R ER T uint8_t crc_common_data_get(void);
ThRestik I [B13E FH A AE 3E
WANZHA 7
MANZH 2 7
N - % 80 7 - Wk 2.0.7
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BiH Ei: o)
Hth 2% 7
IR uint8_t: 3 [l 2 {15 L A I 75 A7 4
So oAt x
Wi F R 2 x
2Nl
/* get common data */
uint8_t cdt_value = 0;
cdt_value = crc_common_data_get ();

5.2.7 ¥ crc_init_data_set
TNERIIA T R cre_init_data_set

% 48. E# crc_init_data_set

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

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

Jill %7 %] CRC #¥i %7 17 2%

N

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

crc_init_data_set (init_value);

5.2.8 ¥ crc_reverse_input_data_set

AR T K% ore_reverse_input_data_set

R 49. RH crc_reverse_input_data_set

A iR
ZERAEA crc_reverse_input_data_set
PR 3 A void crc_reverse_input_data_set(crc_reverse_input_type value);
Difeftiik W HE CRC iy N & bit 5 Hd 251
HINSH1 value: I AKE bit J R

ZSHEIHIAR W, value

MANZH 2 7
i 24 7
IR [EME 7

2023.10.26
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5.2.9

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

CRC_REVERSE_INPUT_BY_BYTE:
CRC_REVERSE_INPUT_BY_HALFWORD:
CRC_REVERSE_INPUT_BY_WORD:

Bl

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

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

B ¥ crc_reverse_output_data_set

N AR T K% cre_reverse_output_data_set

# 50. BB¥ crc_reverse_output_data_set

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

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

CRC_REVERSE_OUTPUT_DATA:

2N

32-bit % F 4% 3 AT bit [

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

5.2.10 ¥ crc_poly value_set

2023.10.26

N T EH cre_poly value_set

% 51. E# crc_poly_value_set

W H i3
PR €2 crc_poly_value_set
AR Y void crc_poly_value_set(uint32_t value);
Difeflid W H CRC ZWX\SH1H
% 82W| WA 2.0.7
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BH

[P

MWASHA

value: ZIFH

MNSH 2

x

it 5

iR el

Sk kAT

e F pa

of | ol | o] et

Bl

/* set poly value */

crc_poly_value_set(0x12345671);

5.2.11 ¥ crc_poly value get
NEAFER T EE cre_poly_value_get

& 52. ¥ crc_poly_value_get

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

5.2.12 ¥ crc_poly_size_set
TERAER T % cre_poly_size set

2023.10.26

* 53. ¥ crc_poly_size_set

BH

[P

H4

crc_poly_size_set

x| =

HR

e

void crc_poly_size_set(crc_poly_size_type size);

ek

B E CRC Z A AT AU 5 )%

MASHA

size: ZIA ML

MANZH2

¥

it 28

REHME

SR KA

e H ek H

off | off | off | et

% 83
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size

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

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

/* set poly size 32-bit */

crc_poly_size_set(CRC_POLY_SIZE_32B);

5.2.13 K crc_poly size get
NEAFER T BE cre_poly_size get

& 54. FBH crc_poly_size_get

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

crc_poly_size_type

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

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

/* get poly size */

crc_poly_size_type size;

size = crc_poly_size_get();

53 WeMEMEE (CRM)

CRM i f7as 4t crm_type, & T3 “at32f421_crm.h ™40 F:

/**

* @brief type define crm register all

*/
typedef struct
{

2023.10.26
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2023.10.26

} crm_type;

TREH T CRM {7830 W

# 55. CRM & 788X NiFR

FhH iR
ctrl IR b s ) A7
cfg I B B A A
clkint I b b A A
apb2rst APB2 45 i %5 17 82
apb1rst APB1 S AL 2 A7 4%
ahben AHB A3 i B 2 A7 4%
apb2en APB2 4N BI 5 BE 27 47 5%
apbien APB1 A& B BE 27 47 5%
bpdc P At F s 1) 2 A %
ctrists EHIPRAS B AE 4
ahbrst AHB SN 27 474
pll PLL FL B F 178
misc1 AN AFER 1
misc2 BN ARG 2

NREGH T CRM FER#UE

% 56. CRM ERHa K

LN e Ei::3oN
crm_reset V5 I B2 7 A BIUSEHR [19) B A7 28 AN DR AS S A7
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

R DA I e N B A

crm_periph_clock_enable AMEET BRI B
crm_periph_reset SRR E
crm_periph_sleep_mode_clock_enable | #M57E BEARAH 2 T A 81 BE 15 B
crm_clock_source_enable F AT AR B
crm_flag_clear THERIEE bR AL
crm_ertc_clock_select ertc i Bl L #
crm_ertc_clock_enable ertc BT {FRE R E

crm_ahb_div_set

SCLK | AHB I 4 it 43 i 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 It 73 58 B

crm_clock_failure_detection_enable

IS o 2R A 0 2 e A e B B

crm_battery_powered_domain_reset

R SR Y SR A 5

% 85
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5.31

5.3.2

2023.10.26

crm_pll_config

BEE PLL I e A5 32 4

crm_pll_config2

BEE PLL I8 e i 52 4077 K 2

crm_sysclk_switch

FIAE ZR G B A i b ) 46t

crm_sysclk_switch_status_get

I [ 24 A 2R G0 e O B

crm_clocks_freq_get

A E s NE ol R PR S

crm_clock_out_set

TEFEALE clkout 2 A1 1%y A s e

crm_interrupt_enable

R [ A e 1 B

crm_auto_step_mode_enable

B 1 RE 5 E

crm_hick_sclk_frequency_select

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

crm_clkout_div_set

clkout %y ti i B 73 5315

crm_pll_parameter_calculate

pll FL & % 5 il 5

¥ crm_reset

NERAFE T REL crm_reset

# 57. R¥ crm_reset

W H Ei::3%)
R crm_reset
BRI Y void crm_reset(void);
etk W B AL B 0 B A7 AR R HARES B AL
HNZH 7
MINSH 2 7
it 25 7
AEIE(ER x
Sk ok AF 7
B F e x

1. ZEBA NS HFFAE CRM_CTRL ) HICKTRIM[5:0]47 .
2. EREASEE %7 %% CRM_BPDC M%i{7#% CRM_CTRLSTS.

Bl

[* reset crm */

crm_reset();

B crm_lext_bypass
NERAIAR T BRE crm_lext_bypass

% 58. ¥ crm_lext_bypass

A iR
ZERAEA crm_lext_bypass
R T void crm_lext_bypass(confirm_state new_state);
Difeftiik TSR B0 55 2% B
WASHA new_state: lext SHEEHIHNIRA . fREs5H (TRUBE)D, XH%%# (FALSE)
HNSH 2 7
25 7

% 861 R 2.0.7
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BiH Ei: o)
A EIf ) P
So oAt MR AR I B 72 R A RE A 00 T 2E4T 1€
Wi e 2 x
2Nl
/* enable lext bypass mode */
crm_lext_bypass(TRUE);

5.3.3 ¥ crm_hext_bypass

FEAFHR T EH crm_hext_bypass

% 59. ¥ crm_hext_bypass

H #iR
A€ crm_hext_bypass
BRI AR Y void crm_hext_bypass(confirm_state new_state);
Thread TR A B I 55 B A T
MANSEA new_state: hext S7ERHIBIRA . fERESSH (TRUE), KHI55i% (FALSE)D
MAZH 2 I
it 2% W
R EME I
SR okt BT e N B A AR BE AR 0 R REAT B
B H R 2 7
Nl
/* enable hext bypass mode */
crm_hext_bypass(TRUE);

5.3.4 % crm_flag_get
NRHIA T %L crm_flag_get

% 60. FRH crm_flag_get

A Ei:13%)
R4 crm_flag_get
PR 2 A flag_status crm_flag_get(uint32_t flag);
Digeftik Kt E 1) flag ISR E SR
WANZHA flag: F&7E 75 ZELIUHIBTY flag #7 &
MANZH 2 7
i =4 o
R BMEH flag_status: flag tr& 2 G EE. B (SET), K EHiE (RESET)
SR kAT 7
R FH e 4 7
flag
+

TR € F 2 CAIWT Y flag br

PIAR

CRM_HICK_STABLE_FLAG:
CRM_HEXT_STABLE_FLAG:

PP e T I AR A
A e N A E A

2023.10.26
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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

PLL B Bl e br i
AR IR o B AR b i

PN R I B AR A i
NRST & | & A br &
FHARHEEE AR
BAF R A pr bR E

I ME bR &

WA SR &
KIFEE bR &

I8 P SR AR HR AR &
IR AR Bh AR Hh AR &
PR P R B RS R bR A
FE R A B B RS Hh bR A
PLL B ffg e i Wrds &
4 2 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 crm_interrupt_flag_get
% 61. ¥ crm_interrupt_flag_get
A Ei:13%)
R crm_interrupt_flag_get
PR3 flag_status crm_interrupt_flag_get(uint32_t flag);
ThRedtik K482 1) flag = Wibe 0 1% 8 5 75
NS H flag: fi e (17 ZE L HCAIKY flag A7
LSRR I flag
MANZH 2 7
25 7
IR [EE flag_status: flag frEeG &L, &L (SET), KEi# (RESET)
Sk AT 7
B FH R 2 7
flag
i € T EE U W) flag bR
CRM_LICK_READY_INT_FLAG: I THE A I b AR E Hh BT bR
CRM_LEXT_READY_INT_FLAG: fICIE A A I B AR E Hh bR &
CRM_HICK_READY_INT_FLAG: e A I R RS T TR RS
CRM_HEXT _READY_INT_FLAG: Fer i A I B AR AR RS
CRM_PLL_READY_INT_FLAG: PLL I ffs e i Wb &
CRM_CLOCK_FAILURE_INT FLAG: B %3 Wrbs &
E:im - - % 88 - . hRZs 2.0.7
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Bl

{
}

/* 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 BRE crm_hext_stable_wait

X 62. B crm_hext_stable_wait

A
R crm_hext_stable_wait
R E R Y error_status crm_hext_stable_wait(void);
ThRestiik SR A0 I e T B B R AR IR AR B
WMAZHA o
WASH 2 o
it 24 o
IR [{E error_status: iR [RR a2 IRAs. &I (SUCCESS), kW (ERROR)
Se kAT 7
B R FH R 2 7
Bl
/* wait till hext is ready */
while(crm_hext_stable_wait() == ERROR)
{
}

5.3.7 BE# crm_hick_clock_trimming_set

N HIA T % crm_hick_clock_trimming_set

R 63. RH crm_hick_clock_trimming_set

WA
R34 crm_hick_clock_trimming_set
PR B T void crm_hick_clock_trimming_set(uint8_t trim_value);
ThRedtik A5 R R A v I AR A
HNSH trim_value: BHEXME(E. BRIMANY 0x20, & JEH A 0~0x3F
HNSH 2 7
i 24 7
IR [al{E 7
Stk kAT o
B H R 4 o
Bl
/* set trimming value */
crm_hick_clock_trimming_set(Ox1F);

2023.10.26
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5.3.8 % crm_hick_clock_calibration_set

R T K% crm_hick_clock_calibration_set

% 64. F# crm_hick_clock_calibration_set

BiH #R
A EA crm_hick_clock_calibration_set
PR T void crm_hick_clock_calibration_set(uint8_t cali_value);
Thegdid R P 50 e T AR A
PN cali_value: KHEAME. BRINMEVIL ) K, WEIEHDY 0~0xFF
MWANZH 2 7
ot 28 x
I ) 7
Sk ok AF x
Bl H B 4 7
il
/* set trimming value */
crm_hick_clock_trimming_set(0x80);

5.3.9 ¥ crm_periph_clock_enable

TN #EHIA T %L crm_periph_clock_enable

% 65. ¥ crm_periph_clock_enable

A i3}
ERAE crm_periph_clock_enable
R Y void crm_periph_clock_enable(crm_periph_clock_type value, confirm_state
new_state);
Difedtiik AMEETEME R E
HNSH value: f&5E 1 EAMEIEPIEE
MANZSH 2 new_state: RN EARDE. JFH (TRUE), XM (FALSE)
it 24 &
IR [FIME ¥
SR kAT 7
R FH eR 4 7
value

FREM4N%, crm_periph_clock_type £ at32f421 _crm.h . IESHEEM M LN N: CRM_4hk

4 PERIPH_CLOCK.

CRM_DMA1_PERIPH_CLOCK:  #M% dma1 [fI4MsEm b X

CRM_PWC_PERIPH_CLOCK:

2N

8L pwe [FIAMBEI Bl E X

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

2023.10.26 2 I0W
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5.3.10 ¥ crm_periph_reset
TR T BAE crm_periph_reset

% 66. E# crm_periph_reset

BiH #R
A EA crm_periph_reset
PR T void crm_periph_reset(crm_periph_reset_type value, confirm_state new_state);
Difeftig SR EARE
LN | value: F57EM f EAMEE LA
BINZH 2 new_state: MBI ERA. FFiE (TRUE), KM (FALSE)
ot 28 x
I ) 7
Sk ok AF x
Bl H B 4 7
value

feE A%, crm_periph_reset_type 7 at32f421_crm.h 1. S HCERAK a4 NN : CRM_Ah%

# PERIPH_RESET.

CRM_DMA1_PERIPH_RESET:

CRM_PWC_PERIPH_RESET:

Bl

4h8E dmat s B AL E X

8L pwe HIAMsE AL E X

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

5.3.11

¥ crm_periph_sleep_mode_clock_enable

AR T B % crm_periph_sleep_mode_clock_enable

% 67. ¥ crm_periph_sleep_mode_clock_enable

T H Ei::p%
ERAE crm_periph_sleep_mode_clock_enable
PR3 void crm_periph_sleep_mode_clock_enable(crm_periph_clock_sleepmd_type
value, confirm_state new_state);
Thegfig AHMBCAE MR 2T I b 1 e B L
HNSH value: 85E I F LA IERRAR T I 8 2570
MANZH2 new_state: R Eh L EARD. JFE (TRUE), XM (FALSE)
i 24 7
IR [al{E 7
So okt W
W e 2 7
value

BE M4, crm_periph_clock_sleepmd_type 7E at32f421_crm.h . S HEEH K6 2N A -
CRM_4hi#4 PERIPH_CLOCK_SLEEP MODE.

CRM_SRAM_PERIPH_RESET:
CRM_FLASH_PERIPH_RESET:

2023.10.26
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Bl

/* 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

i H Had
A€ crm_clock_source_enable
PR void crm_clock_source_enable(crm_clock_source_type source, confirm_state
new_state);
ThRestiid A IR A Rl v
WA source: H8JE [T iR
BINSHL 2 new_state: FHAHXEIRS. FE (TRUE), %M (FALSE)
a2 8 x
IR [F{H o
So kAt I
W e 2 I
source
Fi 5 R A B

CRM_CLOCK_SOURCE_HICK:
CRM_CLOCK_SOURCE_HEXT:
CRM_CLOCK_SOURCE_PLL:
CRM_CLOCK_SOURCE_LEXT:
CRM_CLOCK_SOURCE_LICK:

3 68. H# crm_clock_source_enable

Bl

T I PA) PSS
ey A S
PLL I it

fIE SRR I B
R Py AR IR B Pt

/* enable hext */

crm_clock_source_enable (CRM_CLOCK_SOURCE_HEXT, FALSE);

5.3.13 E¥ crm_flag_clear
TEAE T K% crm_flag_clear

2023.10.26

* 69. K¥ crm_flag_clear

W H i3

R34 crm_flag_clear
PR % A void crm_flag_clear(uint32_t flag);
ThRedtik THBRTE T bR AL
LN flag: 18 M EIERN flag Ar &
HNSH 2 7
i 24 7
IR A p
Jath kAT 7
B H R 4 7

N - % 927 - Wk 2.0.7
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flag

1 72 7 ZE R flag ARi&
CRM_NRST_RESET_FLAG:
CRM_POR_RESET_FLAG:
CRM_SW_RESET_FLAG:
CRM_WDT_RESET_FLAG:
CRM_WWDT_RESET_FLAG:

NRST & i A5 &
FHEMCHEER AR E
BB bR ERRE
B A bR &
WG IE bR &

CRM_LOWPOWER RESET FLAG: fXIh#EEfikr&

CRM_ALL_RESET_FLAG:
CRM_LICK_READY_INT_FLAG:
CRM_LEXT_READY_INT_FLAG:
CRM_HICK_READY_INT_FLAG:
CRM_HEXT_READY_INT_FLAG:
CRM_PLL_READY_INT_FLAG:

BB S A br &

I8 P SR AR HR AR &
IR AR Bh AR Hh AR &
PR P R B RS R bR A
FE R A B B RS Hh bR A
PLL B ffg e i Wrds &

CRM_CLOCK_FAILURE_INT_FLAG: fh2k 2t brbrE

N

/* clear clock failure detection flag */

crm_flag_clear(CRM_CLOCK_FAILURE_INT_FLAG);

5.3.14 EK¥ crm_ertc_clock_select

R T RE crm_ertc_clock_select

# 70. B crm_ertc_clock_select

A i3}
R crm_ertc_clock_select
PR 3 void crm_ertc_clock_select(crm_ertc_clock_type value);
Digefliid ertc B #JE LB
LN | value: FIREM ertc FHEpJRA
HMANSH 2 7
i 24 7
IR [E{H o
SR kAT 7
R FH eR 4 7
value

572 7 E i B Y erte I
CRM_ERTC_CLOCK_NOCLK:
CRM_ERTC_CLOCK_LEXT:
CRM_ERTC_CLOCK_LICK:

CRM_ERTC_CLOCK_HEXT DIV: #hiie it 4t 128 4345 % AE ertc 4

Bl

TCI BRRIEAE ertc I h
HMERARE I B ertc I h
PRI I B L H% erte I B

/* config lext as ertc clock */

crm_ertc_clock_select (CRM_ERTC_CLOCK_LEXT);

2023.10.26
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5.3.15 Ei# crm_ertc_clock _enable
IR AR T BR% crm_ertc_clock_enable

R 71. B crm_ertc_clock_enable

BiH #R
4 crm_ertc_clock_enable
R void crm_ertc_clock_enable(confirm_state new_state);
Thegdid ertc I 4 i RE R B
BINZH new_state: i1 ertc W EF R EIRZE. JFA (TRUED, XK (FALSE)
MWANZH 2 7
ot 28
I )
Sk ok AF
Bl H B 4
il

=

=
ST

off [ofl | off | ot

/* enable ertc clock */
crm_ertc_clock_enable (TRUE);

5.3.16 ¥ crm_ahb_div_set
N EHIR T BR% crm_ahb_div_set

F 72. E# crm_ahb_div_set

B H i
ERAE crm_ahb_div_set
PR3 A void crm_ahb_div_set(crm_ahb_div_type value);
Difedtiik SCLK F| AHB It ity 43 4515 B
LN 2| value: 7% & K4ifE
HNSH 2 ¥
RIS ¥
AL ¥
etk ¥
Al R x
value
CRM_AHB_DIV_1: SCLK i 1 23 55i4E y AHB IR
CRM_AHB_DIV_2: SCLK i 2 73 554E y AHB I
CRM_AHB_DIV_4: SCLK i 4 73 554F 5 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 v AHB I}
CRM_AHB_DIV_256:  SCLK 4l 256 43 4ifF v AHB I}
CRM_AHB_DIV_512:  SCLK 4t 512 434k Ay AHB 4
il

/* config ahbclk */

2023.10.26 ¥ 94T fRAs 2.0.7
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| orm_ahb_div_set(CRM_AHB_DIV_1); |

5.3.17 % crm_apb1_div_set
T RIMIA T A% crm_apb1_div_set

% 73. E# crm_apb1_div_set

A ik
PR EA crm_apbl_div_set
PR void crm_apb1_div_set(crm_apb1_div_type value);
ThRedtiik AHB 53] APB1 I £ S B
LN | value: W E7HiH
MANSH 2 7
it 24 7
IR A 7
et kAT 7
R FH R 2 7
value

CRM_APB1 DIV_1:  AHB Il 1 48451k APB1 B4
CRM_APB1 DIV_2:  AHB I 2 49451k APB1 B4
CRM_APB1 DIV_4:  AHB I 4 43451k APB1 B4
CRM_APB1 DIV_8:  AHB I 8 4345ifk ly APB1 B4
CRM_APB1_DIV_16:  AHB I 16 43 4ifF Ay APB1 It £
~Hl

/* config apbiclk */

crm_apb1_div_set(CRM_APB1_DIV_2);

5.3.18 XK ¥ crm_apb2_div_set
IR T BB% crm_apb2_div_set

F 74. B# crm_apb2_div_set
WA Ei::3%)

ZERAEA crm_apb2_div_set

PR

PR B T void crm_apb2_div_set(crm_apb2_div_type value);
hRe ik AHB 81 E] APB2 i (43 4 4 B

HNSH value: FUEKIHHE

HNSH 2 7

i 24
IR [al{E
Stk kAT
B H R 4
value
CRM_APB2_DIV_1: AHB B8 1 43 45AE S APB2 4
CRM_APB2_DIV_2: AHB B} 2 53 85iE R APB2
CRM_APB2_DIV_4: AHB B8 4 53 85E R APB2

off [off | ot | oH
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CRM_APB2_DIV_8:
CRM_APB2_DIV_16:
il

AHB i %f 8 43 4iifE N APB2 I £
AHB % 16 73 4iifE Ny APB2 I 4

/* config apb2clk */

crm_apb2_div_set(CRM_APB2_DIV_2);

5.3.19 % crm_adc_clock_div_set
NERAIR T K% crm_adc_clock_div_set

& 75. ¥ crm_adc_clock_div_set

i H

Eitipy

€2

crm_adc_clock_div_set

= | R

I

e

void crm_adc_clock_div_set(crm_adc_div_type div_value);

J5
e

&

=

ADC I} g4 4% &

MAZHA

div_value: i B )7 HifH

MASH 2

T

frth 25

R EHME

Sk kAT

ek F e 4

off | off | off | ot

div_value
CRM_ADC DIV_2:
CRM_ADC _DIV_4:
CRM_ADC _DIV_6:
CRM_ADC _DIV_8:
CRM_ADC _DIV_12:
CRM_ADC _DIV_16:
Bl

APB It} Bt 2 73 HifF: )y ADC i
APB It} Bt 4 7339 ADC it
APB It £t 6 73 Hi{F: 9 ADC it
APB It} £l 8 73 Hiff: 9 ADC i
APB I 12 73 J3iff: 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_clock_failure_detection_enable

2023.10.26

T EHIR T BR% crm_clock_failure_detection_enable

£ 76. F# crm_clock_failure_detection_enable

T H ik
ZERAEA crm_clock_failure_detection_enable
R ER T void crm_clock_failure_detection_enable(confirm_state new_state);
Dhredd I R 20k ) Ty e A B 1 L
MANSHA new_state: BB E IR . JFH (TRUE), X (FALSE)
MANZH 2 7
Hth =% W
Al ) i
So oAt 5

% 96
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BH

[P

W F R 2

x

Bl

/* enable clock failure detection */

crm_clock_failure_detection_enable(TRUE);

5.3.21 ¥ crm_battery powered_domain_reset

N T K% crm_battery_powered_domain_reset

F 77. B crm_battery_powered_domain_reset

A ik
A€ crm_battery _powered_domain_reset
R Y void crm_battery powered_domain_reset(confirm_state new_state);
ThRedtiid At A S A
MANSHA new_state: FTHIENRE. Efi (TRUE), AEAf (FALSE)
MANSH 2 7
i 24 7
IR [EME 7
et kAT 7
R FH R 2 7

1075 B0 it A I S A ), I8 IR ERAE 2 JC TRUE Woe v B it (i i Isdt AT 2 AL, Se AL
FALSE # & o A FE it it 3k 2 A7

N

/* reset battery powered domain */

crm_battery _powered_domain_reset (TRUE);

5.3.22 K% crm_pll_config
NRHIA T %L crm_pll_config

% 78. E¥ crm_pll_config

TiH Eii:py
R4 crm_pll_config
R ER T void crm_pll_config(crm_pll_clock_source_type clock_source, crm_pll_mult_type
mult_value);
Dhretd W E PLL RS & 540 R 4L
MNSH clock_source: PLL {474
MAZH 2 mult_value: f&45%
25 7
R [EME 7
So oAt FERCEFAERE PLL BT R LR pll A #E 2T B BAE
W F R 2 7

clock_source

CRM_PLL_SOURCE_HICK:
CRM_PLL_SOURCE_HEXT:

2023.10.26

e N S I B DY PLL I B
ePE AN I ROy PLL IS Bl
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CRM_PLL_SOURCE_HEXT DIV: oMb 43 U5 16 R PLL I4h i

mult_value
CRM_PLL_MULT_2:
CRM_PLL_MULT_3:

CRM_PLL_MULT_63:
CRM_PLL_MULT_64:
il

PLL 5 A1 2 f32E AT 50
PLL #5 A1 3 AT 50

PLL 5 NI 63 £ EAT 15 40
PLL 5 A\ 64 £ HEAT 15 40

/* config pll clock resource */
crm_pll_config({CRM_PLL_SOURCE_HEXT_DIV, CRM_PLL_MULT_30);

5.3.23 Bi% crm_pll_config2

NERFER T R E crm_pll_config2

& 79. BE crm_pll_config2

A i3}
R4 crm_pll_config2
R E R Y 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);
ThRestiik BB PLL I S 84850 1 53 2 4
WMANSH clock_source: PLL f545iH] £y
MNZ¥ 2 pli_ns: 55 %%, o 31~500
WMAZH3 pli_ms: Fi/-zE%, JEHE 1~15
MANZH 4 pll_fr: 5735l %5
i 24 ¥
IR [FIME ¥
Sk AF FEBCE A RE PLL BTREOR pll SR s TS HAR €
R FH R 2 &

A R: PLLCLK = PLL ¥ NFH4f / PLL_MS * PLL_NS / PLL_FR.

T B R A 26

2MHz <= PLL i A %F / PLL_MS <= 16MHz
500MHz <= PLL i AK#} / PLL_MS * PLL_NS <= 1000MHz

clock_source

CRM_PLL_SOURCE_HICK:
CRM_PLL_SOURCE_HEXT:

e N A N B O PLL IS B
HePE M I ROy PLL IS B

CRM_PLL_SOURCE_HEXT_DIV: & 4%4M i g i 73 4 5 1 2 PLL B i

2023.10.26

pll_fr

CRM_PLL_FR_1: PLL B4 1 4345 5
CRM_PLL_FR_2: PLL H4h 2 4345 5
CRM_PLL_FR_4: PLL B4 4 445 5 i
CRM_PLL_FR_8: PLL H40 8 4345 5 1t

CRM_PLL_FR_16: PLL il 16 43455 4
CRM_PLL_FR_32: PLL il 32 43454
~Fl

/* config pll clock resource */

% 98 |
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| crm_pll_config2(CRM_PLL_SOURCE_HEXT DIV, 96, 1, CRM_PLL_FR_8);

5.3.24 ¥ crm_sysclk_switch
NERFIA T PAE crm_sysclk_switch

% 80. E# crm_sysclk_switch

i H

ity

H4

crm_sysclk_switch

R | =
e

void crm_sysclk_switch(crm_sclk_type value);

Thae i

PR ZR G B A i b D7) 6

MAZHA

value: K FAE ZRGE i 1 4

MASH 2

T

frth 25

R EHME

Sk kAT

Wik F e 4

off | off | ot | ot

value

CRM_SCLK_HICK:
CRM_SCLK_HEXT:
CRM_SCLK_PLL:

Bl

e P A I e I B R Dy R G
MEFRAIE s I B VR Dy R G
WP PLL N BREDN RGeS Bh

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

5.3.25 ¥ crm_sysclk_switch_status_get

NEIA T K% crm_sysclk_switch_status_get

Z* 81. ¥ crm_sysclk_switch_status_get

W H #iR
ERAE crm_sysclk_switch_status_get
R B T crm_sclk_type crm_sysclk_switch_status_get(void);
Dhretd IR [5] FVE 22 Gt B g et )
MINZH 7
MANZH 2 7
it 25 7
IR Al {E crm_sclk_type: R[8IHAE R G B A B R
So oAt 7
W F R 2 7
2Nl
/* wait till pll is used as system clock source */
while(crm_sysclk_switch_status_get() '= CRM_SCLK_PLL)
{
}

2023.10.26
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5.3.26 E¥ crm_clocks freq_get
NERAIR T BR% crm_clocks_freq_get

X 82. H# crm_clocks_freq_get

WH #R
A EA crm_clocks_freq_get
PR T void crm_clocks_freq_get(crm_clocks_freq_type *clocks_struct);
Thegdid R 1AL _EAS [ B B AR
WIANZE clocks_struct: f&E45#)1A crm_clocks_freq_type MIIRER, W& T &N AR
MWANZH 2 7
ot 28 x
YL ED crm_sclk_type: IR [l F{E 22 Gib g i I e s
Sk ok AF 7
Bl H B 4 7

crm_clocks_freq_type

crm_clocks_freq_type 1t at32f421_crm.h

typedef struct

{
uint32_t sclk_freq;
uint32_t ahb_freq;
uint32_t apb2_freq;
uint32_t apb1_freq;
uint32_t adc_freq;

} crm_clocks_freq_type;

sclk_freq

SRR A RGN PR, AL Hz

ahb_freq

A GUR A AHB SNBSS, B Hz

apb2_freq

ZAUR ] APB2 S ZEI BT, B Hz

apb1_freq

2GR A APB 2N BT, HLAL Hz

adc_freq

Z AR ] ADC B, B Hz

Bl

/* get frequency */

crm_clocks_freq_type clocks_struct;

crm_clocks_freq_get(&clocks_struct);

5.3.27 X ¥ crm_clock_out_set
LR T BR% crm_clock_out_set

% 83. H# crm_clock_out_set

2023.10.26

BH

[P

crm_clock_out_set
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HiA iR
PR E R Y void crm_clock_out_set(crm_clkout_select_type clkout);
Tifeftig HBEAE clkout 51 H fr A s
MANSEA clkout: clkout & A1t t i b 5t
MANSH 2 ¥
i 24 ¥
12 [EME ¥
Jeth kAT ¥
B A p
~Hl
/* config PA8 output pll/4 */
crm_clock_out_set(CRM_CLKOUT_PLL_DIV_4);

5.3.28 E¥( crm_interrupt_enable
NERIIA T %L crm_interrupt_enable

% 84. E# crm_interrupt_enable

H #iR

efe crm_interrupt_enable

BR £ 5 Y void crm_interrupt_enable(uint32_t crm_int, confirm_state new_state);

Tyhe ik i B P kT e BB

WMANSHA crm_int: $& & [ crm H i

HINSHL 2 new_state: WX ERS. JFE (TRUE), %M (FALSE)

a2 8 x

A EIRN 7

Sk ok AF x

W e 2 x
crm_int
CRM_LICK_STABLE_INT: R PN N b AR e H T
CRM_LEXT_STABLE_INT: R ARSI Bh AR E H T
CRM_HICK_STABLE_INT: o A PN S I RS
CRM_HEXT_STABLE_INT: Fer i A I AR
CRM_PLL_STABLE_INT: PLL I s e v iy
CRM_CLOCK_FAILURE_INT: IR e 2K 25 v

Bl

/* enable pll stable interrupt */

crm_interrupt_enable (CRM_PLL_STABLE_INT);

5.3.29 X ¥ crm_auto_step_mode_enable

2023.10.26

N AR T BR% crm_auto_step_mode_enable

% 85. ¥ crm_auto_step_mode_enable

BH

[P

crm_auto_step_mode_enable

101 R’

R4 2.0.7




<[

5

AT32F421[E 4 FEBSP&Pack M FHIE S

W H Ei: o)
PR E R Y void crm_auto_step_mode_enable(confirm_state new_state);
Thegfik H Bl (8 e B E
MANSEA new_state: IR ENRE. JFH (TRUED, XM (FALSE)
MANSH 2 ¥
12 [EME ¥
So kAt I
B A ¥
Nl
/* enable auto step mode */
crm_auto_step_mode_enable(TRUE);

5.3.30 BKi¥ crm_hick_sclk_frequency_select

5.3.31

2023.10.26

NEAIA T B % orm_hick_sclk_frequency_select

% 86. H# crm_hick_sclk_frequency_select

H #iR
R4 crm_hick_sclk_frequency_select
PR T void crm_hick_sclk_frequency_select(crm_hick_sclk_frequency_type value);
ThRestiid PR TR B R RRE N RGN BN, R E RSN R E Dy 8M B 48M
WMAZHA value: 8M B 48M P &f =i i
MWANZH 2 x
a2 8 x
A EIRN 7
Sk ok AF x
W e 2 x
value
CRM_HICK_SCLK_8MHZ: N 8 e B BMHz 1R R Ge i
CRM_HICK_SCLK_48MHZ: P& i iy £ 48MHz 1E 4 R Gik B

Bl

/* config sysclk with hick 48mhz */
crm_hick_sclk_frequency_select (CRM_HICK_SCLK_48MH2Z);

¥ crm_clkout_div_set
TR T K E crm_clkout_div_set

x 87. A# crm_clkout_div_set

A iR
ZERAEA crm_clkout_div_set
R T void crm_clkout_div_set(crm_clkout_div_type clkout_div);
Dyfedtik clkout iy H i B 4351 1 B
WMANSHA clkout_div: clkout % HH 452 [ 73 4FifE
HNSH 2 7

F 1021 A 2.0.7
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5.3.32

2023.10.26

BH

[P

it 24

iR el

Sk kAT

e F pa 2

off | off | ofl | o

value
CRM_CLKOUT_DIV_1:
CRM_CLKOUT_DIV_2:
CRM_CLKOUT_DIV_4:
CRM_CLKOUT_DIV_8:
CRM_CLKOUT_DIV_16:
CRM_CLKOUT_DIV_64:

CRM_CLKOUT_DIV_128:
CRM_CLKOUT_DIV_256:
CRM_CLKOUT_DIV_512:

Bl

CLKOUT et %  t f) A B I Bk 42 1 70 A3t
CLKOUT et 5  t 1) A BN Bk 4% 2 70 A3t H
CLKOUT Kt # t 1) A BN Bk 4% 4 0 A3t
CLKOUT Kt % 5 H f) A B I B 4% 8 0 A3t H
CLKOUT -t £ H K A BRI b 42 16 70 A3 H
CLKOUT -t £t ¥ A BRI b 2 64 70 A H
CLKOUT -t £t ¥ A BRI 4 42 128 734t
CLKOUT -t £t ¥ A BRI 4142 256 73 4t
CLKOUT -t £t ¥ A BRI 442 512 73 4t

/* config clkout division */

crm_clkout_div_set(CRM_CLKOUT_DIV_1);

¥ crm_pll_parameter_calculate

NEFER T % crm_pll_parameter_calculate

% 88. ¥ crm_pll_parameter_calculate

TiH Eii:py

R crm_pll_parameter_calculate

PR AR 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);

Dhred pll FL B ZH H 35

LN 2| pll_rcs: pll $ AR

MINSH 2 target_sclk_freq: HFRfEANE42, . 200MHz, WZHE N
target_sclk_freq=200000000

i 2401 ret_ms: iZ[H pll_ms S5

WS 2 ret_ns: iZ[A pli_ns &4

MBS 3 ret_fr: R[] pll_fr 24

IR [F{H error_status: TFEURES. THEAFEI—HSET B #h R pll 2% (SUCCESS), 15
2| —HAHIE 5 Hbri 0 pll 2% (ERRORD

So oAt 7

W F R x

2Nl

/* pll parameter calculate automatic */

uint16_tpll. ms =0, pll_ns =0, pll_fr=0;

crm_pll_parameter_calculate (CRM_PLL_SOURCE_HEXT, 200000000, &pll_ms, &pll_ns, &pll_fr);
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5.4

5.4.1

2023.10.26

tb#g: (CMP)

CMP 73 {44514 cmp_type, 7€ XT3 “at32f421_cmp.h i1 F

/**

* @brief type define cmp register all

*/
typedef struct
{

} cmp_type;

TREGH T CMP F 78 M

* 89. CMP &FfF88xf MK

T i3}
ctrists LB AR AR AR AS B A7 2%
g_filter_en TPk 23 e 2 4725
high_pulse T MR 25 e ik
low_pulse TP UE L ATk £

TREH T CMP R HUA
% 90. CMP FER LK

il 81 Ei::3%)
cmp_reset CMP i CRM A A7 2% =Z s
cmp_init WEEAL CMP 4%
cmp_default_para_init Witk CMP BRI S5
cmp_enable Ja FHBAE H LA 2%
cmp_input_shift_enable 2 A EZE ] CMP i A\ )4
cmp_output_value_get SR L B e A
cmp_write_protect_enable J5 Fl CMP S {4 s
cmp_filter_config Al & CMP THEJEM 4%
cmp_blanking_config fii & CMP Ji Bt IR

cmp_scal_brg_config

HCE CMP A ARSI

¥ cmp_reset
NERAFA T KA cmp_reset

£ 91. B cmp_reset

W H iR

R4 cmp_reset

R Y void cmp_reset(void);
Thaefihid CMP i CRM R &5 f£ & B AL
LN L 7

i 24 7
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2023.10.26

W H i)

IR [EME 7

ST 7

B R A crm_periph_reset();
il

‘ cmp_reset();

5.4.2 ¥ cmp_init

NERFA T RREL cmp_init

# 92. B cmp_init

T H iR
PRI 44 cmp_init
BRI AR Y void cmp_init(cmp_sel_type cmp_sel, cmp_init_type* cmp_init_struct);
Dhread Wikt CMP 41 %
MNZH cmp_sel: EFH YR LLESS
MASH 2 cmp_init_struct: 8 Z5M1& ecmp_init_type KIfa%F
it 2% W
AR I
Sk ok AF x
Bl H R 4 7
cmp_sel

R EATIR I LB ES

CMP1_SELECTION: #&#H4cas 1

cmp_init_type structure

cmp_init_type 7E at32f421_cmp.h

typedef struct

{
cmp_non_inverting_type
cmp_inverting_type
cmp_speed_type
cmp_output_type
cmp_polarity _type
cmp_hysteresis_type

}cmp_init_type;

cmp_non_inverting

T B P [F)AH A\ i

CMP_NON_INVERTING_PA5:

CMP_NON_INVERTING_PA1:

CMP_NON_INVERTING_PAO:

CMP_NON_INVERTING_VSSA:

cmp_inverting

VB LA SO A\ i

CMP_INVERTING_1_4VREFINT:
CMP_INVERTING_1_2VREFINT:

cmp_non_inverting;
cmp_inverting;
cmp_speed;
cmp_output;
cmp_polarity;
cmp_hysteresis;

B A5 2 [ A\ 3 11 326 3% PAS
B A5 s [ A A\ 3 13645 PA
B A5 A [ A\ 3 11326 8% PAO
B A5 A [ A A\ 3 11263 VSSA

FAsea AR A A S 126 # 1/4 VREFINT
FAse A SR A A S 126 #E 1/2 VREFINT
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CMP_INVERTING_3_4VREFINT: i e$ s Mffi N\ ik #¢ 3/4 VREFINT
CMP_INVERTING_VREFINT: b s AR N i 16 #% VREFINT
CMP_INVERTING_PA4: bR s S MR N i 1 FF PA4
CMP_INVERTING_PAS5: bR s S AR N i 136 % PAS
CMP_INVERTING_PAO: b s S AR N i 136 #F PAO
CMP_INVERTING_ PA2: bR s S AR i N i e % PA2

cmp_speed

W B LR A

CMP_SPEED_FAST: o A e R DIAEAR
CMP_SPEED_MEDIUM: s/ D FE
CMP_SPEED_SLOW: TRENE I HE
CMP_SPEED ULTRALOW: EKiHE MBI HEE
cmp_output

B LG i B

CMP_OUTPUT_NONE: bl A A HH AN B S5

CMP_OUTPUT_TMR1BRK:
CMP_OUTPUT_TMR1CH1:

CMP_OUTPUT_TMR1CHCLR:

CMP_OUTPUT_TMR3CH1:

CMP_OUTPUT_TMR3CHCLR:

cmp_polarity

BEE AR AR

CMP_POL_NON_INVERTING:

CMP_POL_INVERTING:
cmp_hysteresis

W B LR AR IR A
CMP_HYSTERESIS_NONE:
CMP_HYSTERESIS_LOW:

CMP_HYSTERESIS_MEDIUM:

CMP_HYSTERESIS_HIGH:
il

b s dn H i 2 TMR1BRK
bl A it B i 21 TMR1CHA
bl e s g 3 TMR1CHCLR
bl s 2 4 3 21 TMR3CHA
b s i H i A 1) TMR3CHCLR

bl A & AR A S AR
b A A HE AR R S

TR i

R L AR i
Hh 2R i
e BEAR i

cmp_init_type cmp_init_struct;

cmp_init_struct.cmp_non_inverting = CMP_NON_INVERTING_PA1,;
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);

5.4.3 K¥ cmp_default_para_init
MR T K% cmp_default_para_init
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% 93. EH# cmp_default_para_init

BiH iR

A€ cmp_default_para_init

PR 7Y void cmp_default_para_init(cmp_init_type *cmp_init_struct);
Thegfik YIthEtk CMP B S 3L

MIANZH cmp_init_type: IBIAIZERIK cmp_init_type FI$EET

th =% 7

Il ) P

Se kR AF 7

iR H B2 7

RARIA T cmp_init_type # /AR BRI

% 94. cmp_init_type ZRiAE

o)

NN

cmp_non_inverting

CMP_NON_INVERTING_PA1

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

Bl

cmp_init_type cmp_init_struct;

cmp_default_para_init(&cmp_init_struct);

5.4.4 K% cmp_enable

NERAE T % cmp_enable

% 95. I cmp_enable

TiH ity
R4 cmp_enable
R AR T void cmp_enable(cmp_sel_type cmp_sel, confirm_state new_state);
Dhredd JE P BRI L s
MINZH cmp_sel: &K EYIALHILLEAS, 2% cmp_sel BF BUATEH
MANZH 2 new_state: WL E WELESRIRES, AlikfFHH (TRUE) 5W4EH (FALSED
25 7
R [EME 7
So oAt 7
W F R 7
2Nl

‘ cmp_enable(CMP1_SELECTION, TRUE);

5.4.5 E¥ cmp_input_shift_enable
TR AR T K% cmp_input_shift_enable

2023.10.26
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5.4.6

& 96. HF# cmp_input_shift_enable

BiH iR
A€ cmp_input_shift_enable
PR T void cmp_input_shift_enable(confirm_state new_state);
Thegfik J& 82k CMP i A\ D)3
MIANZH new_state: & ECE A CMP M AVIHOIRZS, Wi aH (TRUE) iZ2H
(FALSE>
Hth 2% 7
A EIf ) P
Se kg AF 7
iR H B 2 7
Nl

| cmp_input_shift_enable(TRUE);

¥ cmp_output_value_get

NEIA T K% cmp_output_value_get

% 97. ¥ cmp_output_value_get

mHE R
A€ cmp_output_value_get
R E R Y uint32_t cmp_output_value_get(cmp_sel_type cmp_sel);
Difedtiik SREL P A i L 4E
MANZH cmp_sel: LG EIRI HE M LEEE, &% cmp_sel BFBETEHE
it 24 7
IR [FIE SR LA A5 i A
SR kAT ¥
R FH R 2 &
Bl
uint32_t cmp_value;
cmp_value = cmp_output_value_get(CMP1_SELECTION);

5.4.7 E¥ cmp_write_protect_enable

2023.10.26

N T K% cmp_write_protect_enable

# 98. ¥ cmp_write_protect_enable

T H ik

R cmp_write_protect_enable

R ER T void cmp_write_protect_enable(cmp_sel_type cmp_sel);

Dhredd f& H CMP B {7 I fie

WMASH cmp_sel: EPKE S RIS, &% cmp_sel & BUHTEH]
it 25 7

R [EME I

So oAt 5

Wi F R 2 x
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Bl

l cmp_write_protect_enable(CMP1_SELECTION);

5.4.8 Mi% cmp_filter_config
TR T PRE cmp_filter_config

& 99. H# cmp_Tfilter_config

B | E1:57)
A EA cmp_filter_config
PR void cmp_filter_config(uint16_t high_pulse_cnt, uint16_t low_pulse_cnt,
confirm_state new_state);
ThRestiid B #E CMP THiukik 4%
MANSH high_pulse_cnt: FHigicds mikii %, HUETER 0x00 ~ 0x3F
BINSHL 2 low_pulse_cnt: FHLEEAACNKEL, HUETER 0x00 ~ 0x3F
MANSH3 new_state: HEECEN CMP THEIEE IR, FEHAA (TRUBE) 54t
(FALSE)
it 24 7
IR [FME 7
et kAT 7
R FH R 2 7
il

‘ cmp_filter_config(Ox3F, Ox3F, TRUE);

5.4.9 E# cmp_blanking_config

NERIA T % cmp_blanking_config

% 100. ®% cmp_blanking_config

TiH ity
R4 cmp_blanking_config
R B T void cmp_blanking_config(cmp_blanking_type blank_sel);
DhRe ik BB CMP JH RS U5
MAZH blank_sel: 245 Lo H s T Fa A& 1H KR
it 25 7
IR [AME 7
So oAt 7
W F R 2 7
blank_sel
e LU B o 1 R U
CMP_BLANKING_NONE: i as ToTH R

CMP_BLANKING_TMR1_CH4:  LbE#sHFaE HRIET TMR1 CH4
CMP_BLANKING_TMR3_CH3:  LbE#sHka%E HokRIET TMR3 CH3
CMP_BLANKING_TMR15_CH2: tbi2eiHka s HokIET TMR15 CH2
CMP_BLANKING_TMR15_CH1: 287l B LoRIET TMR15 CHA1
il
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l cmp_blanking_config(CMP_BLANKING_TMR1_CH4);

5.4.10 E# cmp_scal_brg_config

5.5

2023.10.26

TR T PA% cmp_scal_brg_config

* 101. E# cmp_scal_brg_config

B | E1:57)
PR EA cmp_scal_brg_config
PR Y void cmp_scal_brg_config(uint32_t scal_brg);
ThRedtiik Bl E CMP P 3R&E4) L
WMANSH scal_brg: EFEHLEES NS IR
it 24 7
IR [EME 7
SR ok 7
e FH R 7
blank_sel

e LU A S 73 L I
CMP_SCAL_BRG_00: vrefint = 3/4 vrefint = 1/2 vrefint = 1/4 vrefint = Ov
CMP_SCAL_BRG_10: vrefint = 3/4 vrefint = 1/2 vrefint = 1/4 vrefint = 1.2v

CMP_SCAL_BRG_11: vrefint = 1.2v, 3/4 vrefint = 0.9v, 1/2 vrefint = 0.6v, 1/4 vrefint = 0.3v

Bl

‘ cmp_scal_brg_config(CMP_SCAL_BRG_11);

1Ak (DEBUG)

DEBUG i {7 #4514 debug_type, & XT3 ff“at32f421_debug.h il T :

/**

* @brief type define debug register all

¥/
typedef struct
{

} debug_type;

TR H T DEBUG AiA7-4 Ak i

% 102. DEBUG HfE8XTRiE

e

iR

idcode

w#& ID

ctrl

P 7 4%

R4 H T DEBUG JE R ELA Y

% 103. DEBUG ER$ia i

R

[P

debug_device_id_get

B % idcode
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l debug_periph_mode_set

[ 445241 ) debug B 2 i |

5.51 MK# debug_device_id_get
NERHIA T PR debug_device_id_get
& 104. EK# debug_device_id_get
A ik
PR EA debug_device_id_get
PR Y uint32_t debug_device id_get(void);
The ik B % idcode
LN | 7
MANSH 2 7
28 7
IR A R [F] 32-bit idcode
Se RSkt 7
e FH R 7
il
/* get idcode */
uint32_t idcode = 0;
idcode = debug_device_id_get();
5.5.2 ¥ debug_periph_mode_set

NE A T %L debug_periph_mode_set

Z 105. ¥ debug_periph_mode_set

TiH Eii:py
ERAE debug_periph_mode_set
R AR T void debug_periph_mode_set(uint32_t periph_debug_mode, confirm_state
new_state);
DhRek i e SN B R AT debug 1R E
WASHA periph_debug_mode: & & 4B
MANZH2 new_state: WENRA, JFE (TRUED, XM (FALSE)
it 25 7
IR [AME 7
So oAt 7
W F R 2 x

periph_debug_mode

B K4k v i Uit T DEBUG W&

DEBUG_SLEEP:
DEBUG_DEEPSLEEP:
DEBUG_STANDBY:
DEBUG_WDT_PAUSE:
DEBUG_WWDT_PAUSE:
DEBUG_TMR1_PAUSE:

2023.10.26

SLEEP #:{~ DEBUG % &
DEEPSLEEP £iz{ T DEBUG % &
STANDBY #i:{ T DEBUG % &

F 12511508 DEBUG &

WO 25150 DEBUG i E
TMR1 251141 DEBUG X E

F MR A 2.0.7




<[

R AT32F421[F 4 FEBSP&Pack B F 48 5

5.6

2023.10.26

DEBUG_TMR3_PAUSE: TMR3 25114 DEBUG X &
DEBUG_TMR6_PAUSE: TMR6 & 731144 1¥) DEBUG % &
DEBUG_TMR14_PAUSE: TMR14 251141 DEBUG X &
DEBUG_TMR15_PAUSE: TMR15 251141 DEBUG X &
DEBUG_TMR16_PAUSE: TMR16 /251141 DEBUG X &
DEBUG_TMR17_PAUSE: TMR17 215114 DEBUG X E
DEBUG_I2C1_SMBUS_TIMEOUT: 12C1 SMBUS TIMEOUT &5+ %1) DEBUG % &
DEBUG_I2C2_SMBUS_TIMEOUT: 12C2 SMBUS TIMEOUT &5 i+%1) DEBUG % &
DEBUG_ERTC_PAUSE: ERTC & #311%(/¥) DEBUG % &

DEBUG_ERTC 512 PAUSE: ERTC 512Hz Jik ¥ th 2 75 44 2241 i () DEBUG X &
N

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

DMA #=#2% (DMA)

DMA 777 a5 4t dma_type, & X T3 “at32f421_dma.h i
[
* @brief type define dma register
*/
typedef struct
{

} dma_type;

DMA &1 % /74445 ¥ dma_channel_type, & X T {4 “at32f421_dma.h”i -
[ex
* @brief type define dma channel register all
*/
typedef struct
{

} dma_channel_type;

R4 T DMA T 78 R

% 106.DMA 783 ME

T i34
dma_sts DMA RS AF28
dma_clr DMA RS FR & f74%
dma_c1ctrl DMA i 1 Fic B ZF 7%
dma_c1dtent DMA JE18 1 FiE s w798
dma_c1paddr DMA JEI8 1 Fbsethbl 25 4735
dma_c1maddr DMA J818 1 /725 bk 25 47 9%
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2023.10.26

T i3
dma_c2ctrl DMA iBiE 2 it B %5 17 2%
dma_c2dtcnt DMA J818 2 $ifs & oy A4 498
dma_c2paddr DMA @& 2 4 HihE 27 47 3%
dma_c2maddr DMA il 2 {7 bl 25 77 4%
dma_c3ctrl DMA i 3 it & A 748
dma_c3dtcnt DMA J818 3 $ifs A& H o A48
dma_c3paddr MA 3838 3 FhscH bk A A A
dma_c3maddr DMA J#18 3 f7fig a5 bk 5 47 9%
dma_cActrl DMA iBiE 4 [ B %5 1745
dma_c4dtent DMA i 4 $dfE {40 & % 17 %
dma_c4paddr DMA @i 4 4k 27 7735
dma_c4maddr DMA Jl18 4 f7fig 25 bk 25 /798
dma_c5ctrl DMA J#iH 5 i B & 17 4%
dma_c5dtent DMA I8 5 Hifs (& f s o 4%
dma_c5paddr DMA @i 5 4 kil 257 47 35
dma_c5maddr DMA JBiE 5 f7fifi o Huhik 27 47 5%
dma_c6ctrl DMA i 6 Bl & A 7 4n
dma_c6dtent DMA J818 6 Hifs & f = o 4%
dma_c6paddr DMA @& 6 4 ikl 27 47 3%
dma_c6maddr DMA J#18 6 7 fi %5 bk 25 4797
dma_c7ctrl DMA @i 7 Bt & % 7 4%
dma_c7dtent DMA JHI8 7 $ifs &5 o A7 4
dma_c7paddr DMA @i 7 #Mx ik 25777 3%
dma_c7maddr DMA JE#IE 7 F70ifi 345 Hihik 257 773
dma_src_sel0 TERIR A48 0
dma_src_sell JHIESRYR A AT AR 1
FRAH T DMA FERR B
# 107.DMA EEEE K
LN e Ei::3%)

dma_default_para_init

# dma_init_struct T IS H AL

dma_init

YIaa LT E ) DMA B 1E

dma_reset

H L5 E K DMA JEiE

dma_data_number_set

B 4R € I I B 1 AR

dma_data_number_get

AREUAR E JEIE 1 B 1% i A A7 A

dma_interrupt_enable

5 B F15 2 3 3 FX) AR 2 o 7

dma_channel_enable

fif BE 45 22 i 1

dma_flexible_config

e B M 17 SR S

dma_flag_get

FRIE A e bn EAL

dma_flag_clear

5 BRI TE A AR AL
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5.6.1

5.6.2

2023.10.26

¥ dma_default_para_init
NERAIR T K% dma_default_para_init

% 108.% ¥ dma_default_para_init

BiH #R
A EA dma_default_para_init
PR T void dma_default_para_init(dma_init_type* dma_init_struct);
DhRE A # dma_init_struct " IS B AIEEL
MWASHA dma_init_struct: #5171 dma_init_type 57 £k Hiy ik
th =% 7
pAEIf ) 7
Sk ok AF 7
Bl H B 4 7

gh Ak dma_init_struct i 7 BRE 41 N R TR

% 109.dma_init_struct BRIAE

BB BRINME
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

il

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

K% dma_init

TERIA T BRE dma_init

£ 110.EK % dma_init

A iR
ZERAEA dma_init
PR 2 A void dma_init(dma_channel_type* dmax_channely, dma_init_type*
dma_init_struct)
Difeftiik WILEATE E ) DMA i858
MASHA dmax_channely: DMAx_CHANNELy &€ DMA #ii5 5, x=1, y=1...5
MNSH 2 dma_init_struct:  #§7 dma_init_type 8 45 k{4
EAThE p

® 114"
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BH EiE:p4y
R EHME x
Sk kAT 7
Wi F pa 2 x

dma_init_type structure

dma_init_type 7f at32f421_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 1 Fh stk
memory_base_addr
W E DMA HIE A7 2 bk
direction
W E DMA HIE A5 77 17 8 Y

peripheral_base_addr;
memory_base_addr;
direction;

buffer_size;
peripheral_inc_enable;
memory_inc_enable;
peripheral_data_width;
memory_data_width;
loop_mode_enable;
priority;

DMA_DIR_PERIPHERAL_TO_MEMORY:
DMA_DIR_MEMORY_TO_PERIPHERAL:

DMA_DIR_MEMORY_TO_MEMORY:

T3 AR I il A
T3 10 Rk 4 B A i
T3 A it 2 B o

buffer_size

W E DMA B A& 5 At &

peripheral_inc_enable

W E DMA i sl /2 15 1 334 1

FALSE: #his i A

TRUE: #hisctihilkid i

memory_inc_enable

B DMA B A7 fi 2 bk 2 15 H Sl 4

FALSE: f#fifi a5 Huhik AN i 1

TRUE: 17fifi #s Hohil- i 14

peripheral_data_width

W E DMA il A s Eihs v

DMA_PERIPHERAL_DATA_WIDTH_BYTE: A T8 B
DMA_PERIPHERAL_DATA_WIDTH_HALFWORD: VNP EAE TN TSR e
DMA_PERIPHERAL_DATA WIDTH_WORD: AMREE B8 R
memory_data_width

VB DMA B A7 il 25 25080 58 1
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DMA_MEMORY_DATA_WIDTH_BYTE: AENE B R T B
DMA_MEMORY_DATA WIDTH_HALFWORD:  f7fif 285 o5 i 2 7
DMA_MEMORY_DATA_WIDTH_WORD: A7 fits 4 B4R B8 B

loop_mode_enable

W E DMA I & A NI
FALSE: DMA ilfiifi fy kit
TRUE: DMA il AIEH AR

priority

W E DMA BB S

DMA_PRIORITY_LOW: DMA Gl B 5 NIk
DMA_PRIORITY_MEDIUM: DMA j&@iE R 5 gh
DMA_PRIORITY_HIGH: DMA Ln;ﬁtf'aéwjf%

DMA_PRIORITY_VERY_HIGH: DMA @Bt/ NIEE &

N

dma_init_type dma_init_struct = {0};

/* dma1 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(DMA1_CHANNEL1, &dma_init_struct);

5.6.3 Bi# dma_reset
NRIIA T % dma_reset

Z 111.8 % dma_reset

T H R
R dma_reset
PR 2 A void dma_reset(dma_channel_type* dmax_channely);
Digeftik SALHEE ) DMA 838
WMASHA dmax_channely: DMAx_CHANNELy 1§ DMA #iE%5, x=1, y=1..5
25 7
12 [EE o
So oAt 7
R FH eR 4 7
~Fl
/* reset dma1 channel1 */
dma_reset(DMA1_CHANNEL1);
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5.6.4 MK#¥ dma_data_number_set
NERAIR T K% dma_data_number_set

% 112.5 % dma_data_number_set

BiH #R
PR EA dma_data_number_set
PR T void dma_data_number_set(dma_channel_type* dmax_channely, uint16_t
data_number);
Thegfig Ve E i E I TE B A R AR A
WMASHA dmax_channely: DMAx_CHANNELy 5 DMA ifiiE 5, x=1, y=1...5
BMINSHL 2 data_number: a4, &K 65535
a2 8 x
pAEIf ) 7
Sk ok AF x
Bl H B 4 7
il
/* set dma1 channel1 data count is 0x100*/
dma_data_number_set(DMA1_CHANNEL1, 0x100);

5.6.5 MKi¥ dma_data_number_get

T AR T K% dma_data_number_get

Z 113.58% dma_data_number_get

A i3}
ERAE dma_ data_number_get
R Y uint16_t dma_data_number_get(dma_channel_type* dmax_channely);
Difedtiik SRU 8 7 108 T8 P H5H0 A i i B A A E
MASHA dmax_channely: DMAx_CHANNELy #& & DMA @iE 5, x=1, y=1..5
it 24 ¥
IR [FIME SR8 R 1A B AL
SR kAT 7
R FH e 4 7
N
/* get dma1 channel1 data count*/
uint16_t data_counter;
data_counter = dma_data_number_set(DMA1_CHANNEL1);

5.6.6 ¥ dma_interrupt_enable
NERIA T K% dma_interrupt_enable

2023.10.26

£ 114.%3 dma_interrupt_enable

T H

Hik

dma_ interrupt_enable

B NMTH
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W H Ei: o)
PR E R Y void dma_interrupt_enable(dma_channel_type* dmax_channely, uint32_t
dma_int, confirm_state new_state);
Difeftig AT RE4E T I TE IR AH L
MASHA dmax_channely: DMAx_CHANNELy #&& DMA #iE 5, x=1, y=1..5
MASH 2 dma_int: IR
NBH 3 new_state: fif AEESS ] Iy
i 24 ¥
12 [EME ¥
S okt I
B R A I
dma_int
%4 DMA 8 H s
DMA_FDT_INT: &% 56 5 BB
DMA_HDT _INT: e 5 o
DMA DTERR_INT: FE AR R B
new_state

13 DMA B8 7 2 A fe ik 2 5 1A
FALSE: <M
TRUE: f#RErHy

N

/* enable dma1 channel1 transfer full data intterrupt */
dma_interrupt_enable(DMA1_CHANNEL1, DMA_FDT_INT, TRUE);

5.6.7 K% dma_channel_enable
MR T K% dma_channel_enable

* 115.5% dma_channel_enable

T H Ei::p%
R dma_channel_enable
R Y void dma_channel_enable(dma_channel_type* dmax_channely, confirm_state
new_state);
Thegfig fi e @ IE
WMASHA dmax_channely: DMAx_CHANNELy & DMA #iE5, x=1, y=1..5
HINSH 2 new_state: ffififEl e i@ iE
25 7
12 [EE o
Je Rk AF W
W e 2 7
new_state

13 DMA 18 A2 i it A2 5% P
FALSE: SCiHlili&

TRUE: ffifgidid

Bl

2023.10.26 #1188 W A 2.0.7




<[

5

AT32F421[E 4 FEBSP&Pack M FHIE S

/* enable dma channel */

dma_channel_enable(DMA1_CHANNEL1, TRUE);

5.6.8 ¥ dma_flag_get
NERAFE T K% dma_flag_get

2023.10.26

x 116.F % dma_flag_get

A ik
R4 dma_flag_get
PR flag_status dma_flag_get(uint32_t dmax_flag);
ThRedtiid SRECE B AH AR E AL
BINSH dmax_flag: & E3REIAR &AL
it 24 7
YL ED flag_status: FrEALES B
SR ok 7
B R FH R 2 7
dmax_flag

dmax_flag H T £ 7 ZIRBURES IR &,

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_DTERR3_FLAG:
DMA1_GL4_FLAG:
DMA1_FDT4_FLAG:
DMA1_HDT4_FLAG:
DMA1_DTERR4_FLAG:
DMA1_GL5_FLAG:
DMA1_FDT5_FLAG:
DMA1_HDT5_FLAG:
DMA1_DTERR5_FLAG:
flag_status

RESET: HHMNFREALAE
SET:  MINARENAEE
Nl

Hul S50 5
DMA1 iHiE 1 & fRfr&
DMA1 #iE 1 A4 58 libr b
DMA1 838 1 AL 40 56 b &
DMA1 JEIE 1 L5 iR &
DMA1 iHiE 2 4 fRfr&

DMA1 #iE 2 4 56 ibr &
DMA1 J83E 2 A% 58 libr &
DMA1 i 2 it izpn
DMA1 iHiE 3 4 fRfr&

DMA1 i 3 4 76 ibr &
DMA1 183 3 AL 5 libr &
DMA1 i 3 Lt iztn
DMA1 iHiE 4 4 fRpr &

DMA1 J8I1H 4 4 56 s &
DMA1 J83E 4 A% 5 5 ibs &
DMA1 i8i# 4 il imbrd
DMA1 iBiE 5 4 /tr &

DMA1 i8i#E 5 & 5¢ iibr
DMA1 J83E 5 A% 5 ibs &
DMA1 JEi# 5 {4l i br &

{
/* turn led2/led3/led4 on */

if(dma_flag_get(DMA1_FDT1_FLAG) != RESET)

2 1M9K
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at32_led_on(LED2);
at32_led_on(LED3);
at32_led_on(LED4);

5.6.9 X% dma_flag_clear
NERAE T % dma_flag_clear

2023.10.26

* 117. ¥ dma_flag_clear

A Had
ZiRA €A dma_flag_clear
Pk gt void dma_flag_clear(uint32_t dmax_flag);
Tyhe ik 17 AR AH AR AL
WS dmax_flag: 5 EIERRIIAREAL
it 24 x
A x
Sk ok AF x
R FH R 2 W
dmax_flag

dmax_flag M F i3 75 EARBUIRES AR &, KAl 52 51 r .

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_DTERR3_FLAG:
DMA1_GL4_FLAG:
DMA1_FDT4_FLAG:
DMA1_HDT4_FLAG:
DMA1_DTERR4_FLAG:
DMA1_GL5_FLAG:
DMA1_FDT5_FLAG:
DMA1_HDT5_FLAG:
DMA1_DTERR5_FLAG:
i

DMA1 i#iE 1 4 fmbr&
DMA1 3HIE 1 &40 7 b &
DMA1 3HIE 1 4% i ¢ b &
DMA1 JEiE 1 A&t e &
DMA1 i#iE 2 4 fmbr&

DMA1 3#IE 2 &4 5e b &
DMA1 3HIE 2 -4 i 5¢ b &
DMA1 JiiE 2 f&Hmt iR &
DMA1 i#iE 3 4 fmbr&

DMA1 3#IE 3 &4 7e b &
DMA1 3HIE 3 -4 i 5¢ libs &
DMA1 JHiE 3 f&hmtt iRbr &
DMA1 i#iE 4 4 mbr&

DMA1 iHIE 4 &40 ¢ libr &
DMA1 3HIE 4 4% i 52 b &
DMA1 JHiE 4 f&hmt e &
DMA1 i#iE 5 4 mbr&

DMA1 i#IE 5 &4 ¢ b &
DMA1 3HIE 5 1% i 52 b &
DMA1 JiHiE 5 f&Hmt iR &

{

at32_led_on(LED2);

/* turn led2/led3/led4 on */

if(dma_flag_get(DMA1_FDT1_FLAG) != RESET)

120 |
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5.7
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at32_led_on(LED3);
at32_led_on(LED4);

dma_flag_clear(DMA1_FDT1_FLAG);

SERFES 88 (ERTC)

ERTC ZifF#545 14 ertc_type, & T 3Xf“at32f421_ertc.h i T :

/**

* @brief type define ertc register all

*/
typedef struct
{

} ertc_type;

TRGH T ERTC FAAa A

% 118. ERTC H/E8%M#

S iR
time ERTC i [ 27 7745
date ERTC HM% 1744
ctrl ERTC =il 5 4%
sts ERTC WIUHALFIIRZS 25 745
div ERTC T/ st 25 f7 4
ala ERTC ifi#h A arf£3%
wp ERTC B{R¥r & 74
sbs ERTC W& 748
tadj ERTC I [A] i 3 £7-4%
tstm ERTC B[]k ] 25 77 4%
tsdt ERTC Isf a8k H A & 7 4%
tssbs ERTC I [A] B ILAD 25 17 45
scal ERTC &R HE A7 4%
tamp ERTC NRHCLE a7 17 5%
alasbs ERTC il A AP %7 47 2%
bprx ERTC it (it b 25cdfs 27 £7- 2%

TRGH T ERTC FEREUL .

% 119. ERTC ER#aE

E¥ Ei::3o
ertc_num_to_bcd Hr ¥4y BCD 15
ertc_bcd_to_num BCD i ¥ ¥+
ertc_write_protect_enable Ry R
ertc_write_protect_disable R KHA
T % 121 1 - WAk 2.0.7
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ertc_wait_update RS R K
ertc_wait_flag RS
ertc_init_mode_enter HEARIUEA
ertc_init_mode_exit 1B IR
ertc_reset £ ERTC T 744
ertc_divider_set S ANER R E
ertc_hour_mode_set AN R B
ertc_date_set WE H M
ertc_time_set T E ]
ertc_calendar_get SRECH P
ertc_sub_second_get SRS 1 LD
ertc_alarm_mask_set B e B
ertc_alarm_week_date_select I ek [ A e 4% R BAVH HAD
ertc_alarm_set wE [ Bh
ertc_alarm_sub_second_set wE e
ertc_alarm_enable SR
ertc_alarm_get SR B A
ertc_alarm_sub_second_get IR T RS
ertc_smooth_calibration_config B PR
ertc_cal_output_select v i H IR R
ertc_cal_output_enable e H A e
ertc_time_adjust AL (]
ertc_daylight_set B E A

ertc_daylight_bpr_get

BRI A I it ff sk i S 47 4 (BPRO (A

ertc_refer_clock_detect_enable

S5 B e

ertc_direct_read_enable BRI A f e
ertc_output_set wEF
ertc_timestamp_valid_edge_set T T RS A R
ertc_timestamp_enable i [ R A
ertc_timestamp_get BN G EIES
ertc_timestamp_sub_second_get SR R B R

ertc_tamper_pull_up_enable

NG 5] R iy P B

ertc_tamper_precharge_set

BEE AR 5 7S LI (8]

ertc_tamper_filter_set

BEENIZDEP 8]

ertc_tamper_detect_freq_set

BEE N AR

ertc_tamper_valid_edge_set

BEE NS A RO iy

ertc_tamper_timestamp_enable

RAENZEIER, A R e e

ertc_tamper_enable NAR S
ertc_interrupt_enable g e
ertc_interrupt_get SREU WA Bk
ertc_flag_get REUR RS
ertc_flag_clear TERARE

ertc_bpr_data_write

R s 5O\ st it e Ay A7 4 (BPRD

ertc_bpr_data_read

M At FF AE s (BPR) BEHCE R

122 R R4 2.0.7
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* 120. F# ertc_num_to_bcd

B H iR
A EA ertc_num_to_bcd
PR T uint8_t ertc_num_to_bcd(uint8_t num);
Difeftig #7459 BCD 1%
LN | num: REEEHR 15T
it 25 7
IR [EME %t ) BCD fi%
SR okt 7
B o 4 7
~pl

‘ ertc_num_to_bcd(12);

5.7.2 ¥ ertc_bcd _to_num
FEAHER T K # ertc_bed_to_num
# 121. B# ertc_bcd _to_num
mHE Eiiipo
ERAE ertc_bed_to_num
R Y uint8_tertc_bcd_to_num(uint8_t bed);
DhRe ik BCD fith# e /8+
MNSHA bed: £ BCD il
it 24 7
AR BCD fithx} 7 %7
SR kAT 7
R FH R 2 7
Bl
‘ ertc_bcd_to_num(0x12);
5.7.3 ¥ ertc_write_protect_enable
R T R %L ertc_write_protect_enable
# 122. R¥ ertc_write_protect_enable
W H i 3o
R ertc_write_protect_enable
PR B T void ertc_write_protect_enable(void);
ThRedtik SRS dit
LN | 7
25 7
& [EE 7
Jath kAT 7
2E3m T 123 1 - . WA 2.0.7
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2023.10.26 124 R

5 H b
UL P
il

‘ ertc_write_protect_enable();

5.7.4 PR¥ ertc_write_protect_disable

N AR T K% ertc_write_protect_disable

# 123. FK# ertc_write_protect_disable

B | E1:57)
DA EA ertc_write_protect_disable
PR void ertc_write_protect_disable(void);
ThRestiik ORI
MWNZHA 7
i 24 ¥
IR [FME 7
Seth kAT 7
B R FH R 2 7
il

‘ ertc_write_protect_disable();

5.7.5 H¥ ertc_wait_update

NERHIA T L ertc_wait_update

* 124. R¥ ertc_wait_update

TiH ity

R ertc_wait_update

R AR T error_status ertc_wait_update(void);

DhRek S AR A7 ST S AR

MNZH I

25 7

i [A] 48 SUCCESS: &7 M e hk
ERROR: #r& S5-I

So oAt 7

e FH el £ 7

2N

‘ ertc_wait_update();

5.7.6 ¥ ertc_wait_flag

NRIA T KL ertc_wait_flag

X 125. K# ertc_wait_flag

BH [P

PR EA ertc_wait_flag

R4 2.0.7
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5.7.8
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W H i35
PR error_status ertc_wait_flag(uint32_t flag, flag_status status);
Tifeftig S
NS flag: ZEEERFIFRE
ZR T flag & 55 222400 VA T
WA status: FEEFMIRTRE, U TIREY status HHEN, Hfis— BHHREER
B, HIRERELN
ZHOT LU A Kb 2 —: SET. RESET
i 24 ¥
12 [EME SUCCESS: #frdRa kAL,
ERROR: #rE&5ERFH
Seth kAT 7
B R o
flag
R IR E

ERTC_ALAWF_FLAG:

ERTC_TADJF_FLAG:

ERTC_CALUPDF_FLAG:

N

W A FES TS RE
I [B] A b &
TS HEAR B8 37 58 b &

\ ertc_wait_flag(ERTC_ALAWF_FLAG, RESET);

¥ ertc_init_mode_enter
NEAFR T B H ertc_init_ mode_enter

% 126. HK# ertc_init_mode_enter

TiH ity
R ertc_init_mode_enter
R B T error_status ertc_init_mode_enter(void);
Thagsiik HEABIERALAE
MWANZHA x
a2 8 x
R [EME SUCCESS: I AR
ERROR: #J4a A it i
So oAt 7
W F R x
Nl

‘ ertc_init_mode_enter();

¥ ertc_init_mode_exit
TERAE T EE ertc_init_mode_exit

* 127. B ertc_init_mode_exit

BH

[P

A

ertc_init_mode_exit

# 125 |/
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i H i35

Pk Ot void ertc_init_mode_exit(void);

Thegfik B IR R

MANZH 5

2% I

R EME I
5
5

So oAt

Wi F e 2

B

l ertc_init_mode_exit();

5.7.9 K¥ ertc_reset
NERAE T R ertc_reset

% 128. H# ertc_reset

TiH iR
A€ ertc_reset
PR # 5 A error_status ertc_reset(void);
DhRe ik S AL ERTC FT i a7 47 4
MANZHA x
a2 8 x
IR [E{H SUCCESS: RIS AL
ERROR: & {1k

Sk ok AF x
B F eR 2 7

Nl

‘ ertc_reset();

5.7.10 X ¥ ertc_divider_set
NRME T A ertc_divider_set

* 129. K ¥ ertc_divider_set

[P

ertc_divider_set

error_status ertc_divider_set(uint16_t div_a, uint16_t div_b);

IR WCE, rHUE(div_a + 1) * (div_b + 1) = ERTC_CLK #i#
Flanfi H 32768Hz iR, - WiE B E K diva = 127, div_b =255

MASHA

div_a: 7248 A, JuH 0~0x7F

MNSH 2 div_b: 4r4jige B, JEEl 0~Ox7FFF
i 25 7
IR [EI AR SUCCESS: # & Kl
ERROR: # & %Ik
S AT 7
U FH R 2 7
2023.10.26 T % 126 - I JiAs 2.0.7




U= AT32FA21[E fF FEBSP&Pack B H 18

Bl

| ertc_divider_set(127, 255);

5.7.11 ¥ ertc_hour_mode_set
TR T PREL ertc_hour_mode_set

* 130. E % ertc_hour_mode_set

B | E1:57)
A EA ertc_hour_mode_set
PR error_status ertc_hour_mode_set(ertc_hour_mode_set_type mode);
ThRedtiid NI AR B
WMAZHA mode: /NEFAR
ZH &5 mode & £ %S vFIE TG
it 24 7
iR [A{E SUCCESS: # & I
ERROR: # & &l
SR okt o
R FH R 2 7
mode

ERTC_HOUR_MODE_24: 24 /N7
ERTC_HOUR_MODE_12: 12 /N3
~Hl

‘ ertc_hour_mode_set(ERTC_HOUR_MODE_24);

5.7.12 X ¥ ertc_date_set
NERFE T KL ertc_date_set

 131. E# ertc_date_set

| R
ERAE ertc_date_set
R Y error_status ertc_date_set(uint8_t year, uint8_t month, uint8_t date, uint8_t week);
ThRedtiik WEHM: £, A. H. 2
WMASHA year: 4, il 0~99
MASH 2 month: F, Ju 1~12
MAZH3 date: H, JiFl 1~31
MASH 4 week: EH, JuH 1~7
i 24 7

AN SUCCESS: # &b

ERROR: # & &K

Stk kAT o

B H R 4 o

Bl

‘ ertc_date_set(22, 5, 26, 4);

2023.10.26 FE 12T | A 2.0.7
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5.7.13 K ertc_time_set

NERFIA T PR ertc_time_set

* 132. E# ertc_time_set

BiH iR

A EA ertc_time_set

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

Thegfik g A T AN AN AN o VA O S PN 5 b A S S )

NSH hour: I, JEH 0~23

MANZH 2 min: 7}, Yl 0~59

MANZH3 sec: b, Vil 0~59

MANZH 4 ampm: 12 /NI A R AR E (12 /8 AR, 24 TR ER 0D
Z &Y ampm & E 212 M v IUE TE

ot 28 x

i [A] 4 SUCCESS: WE )
ERROR: # & &K

So kAt x

W e 2 x

ampm

12 /NI B R E (12 N R ARG 24 MR R 75 90D
ERTC_24H: 24 /Nikg = (24 /NI A8 L S50

ERTC_AM: 12 /M, 5 F

ERTC_PM: 12 /M, F4-

Bl

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

K ¥ ertc_calendar_get

TRHIA T %Y ertc_calendar_get

Z 133. E# ertc_calendar_get

W H Eii:3o)

ZERAE ertc_calendar_get

R ER T void ertc_calendar_get(ertc_time_type* time);

ThRedtik SRWH I, A&FE. A Hy B B o0 B BT
WMASHA time: 15[ ertc_time_type ZKH [ 4 ¥y {4

i 24 7

IR [al{E 7

SR kAT 7

B H R 4 o

ertc_time_type* time

ertc_time_type 7t at32f421_ertc.h #

typedef struct

{
uint8_t

year;

128 | A 2.0.7
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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
i, JEH 0~99
month
H, el 1~12
day
H, ek 1~31
week
A, e 1~7
hour
iy, Ja 0~23
min
7y, JulH 0~59
sec
0, JalH 0~59
ampm
12 /NI EAFTR A (12 AN RA R, 24 /NI R R0y, ZRUR ATRERIME W~
ERTC_AM: 12 /hitigat, . E
ERTC_PM: 12 /Ni#gat, T4
~Hl

‘ ertc_calendar_get(&time);

5.7.15 K% ertc_sub_second_get
NERHIA T R ertc_sub_second_get

# 134. R ¥ ertc_sub_second_get

W H iR
R ertc_sub_second_get
PR 2 A uint32_t ertc_sub_second_get(void);
ThRedtik SRICURTIRD (3508 B a0 e
LN L 7
25 7
R [EME TR
SRk 7
R FH eR 4 7
N

‘ ertc_sub_second_get();

2023.10.26 129 | A 2.0.7
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E ¥ ertc_alarm_mask_set
NERAIAR T R EL ertc_alarm_mask_set

& 135. F# ertc_alarm_mask_set

BiH iR

A EA ertc_alarm_mask_set

PR T void ertc_alarm_mask_set(ertc_alarm_type alarm_x, uint32_t mask);
Thegdid TE Bl BE

alarm_x: [#pik#e
SR FEN: alarm_x & 2 1% S5 RV BUE G F

MAZHA mask: 116l 5

S EST: mask &b 2 %24 e v RUE

frth 25 T

R EHME

k2K At

off | off | ot

W F R 2

alarm_x

[ ife 1%

ERTC_ALA: [il%F A

mask

I 5 i 18
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:
Bl

B, BT BEERILES, BRI 7 BU S
BEMAD B, AULECFDEY, [ BPATED Bl o 5%
BElg B, AULEC M BE, B AT Bl TE 5%
RN PN NN I L SN AP S
UiT =R PN UNC = B A R A SR PAES
BRI A, #AULES, A AP A — IR i

‘ ertc_alarm_mask_set(ERTC_ALA, ERTC_ALARM_MASK_NONE);

¥ ertc_alarm_week_date_select
AR T K% ertc_alarm_week_date_select

X 136. K ¥ ertc_alarm_week_date_select

W H iR

ZERAEA ertc_alarm_week_date_select

R T void ertc_alarm_week_date_select(ertc_alarm_type alarm_x,
ertc_week_date_select_type wk);

Digeftik (] et () A Uik % AR/

MINZE alarm_x: [WfPiEFF

S EAT: alarm_x 2 2 %280 FBUE T

A B 2 wke BRI A S
SIS, wk 20T £ %S VU
B M x
- - % 130 - = A 207
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BH

[P

R EHME

Sk kAT

o

Wi F pa 2

alarm_x

] B

ERTC_ALA: [#%h A

wk

] B 2 1/ 1 IR Sk
ERTC_SLECT_DATE: 1t#H ¥t
ERTC_SLECT_WEEK: i+ 5 Btz

Bl

‘ ertc_alarm_week_date_select(ERTC_ALA, ERTC_SLECT_DATE);

5.7.18 BK¥ ertc_alarm_set
FRFE T R ertc_alarm_set

#* 137. B ertc_alarm_set

TiH 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);

Dhred T LI

WMASHA alarm_x: [f#hEH
Z R EY: alarm_x B E L %S B FIUE T

MINSHL 2 week date: Ao 2H1, RIE ertc_alarm_week date_select()ef Fik &
Hi: JaH 1~31
B JEH 1~7

MASH 3 hour: I, JEfH 0~23

MANZH 4 min: 7}, JuF 0~59

MANSH5 sec: b, JuHl 0~59

MANZH 6 ampm: 12 /NHI F FARE (12 /NS R, 24 ANFHETR G T 200
ST ampm & 212580 v IE B

25 7

R [EME 7

So oAt 7

W F R 2 7

alarm_x

i B 26 %

ERTC_ALA: Fl#h A

ampm

12 /NI BT R A3 E (12 /N RE R, 24 /NEHTR B I0)
ERTC_24H: 24 /NS (24 /NI A8 L 350

ERTC_AM: 12 /M, & L

ERTC_PM: 12 /M, T4

2023.10.26
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Bl

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

5.7.19 ¥ ertc_alarm_sub_second_set

R T K% ertc_alarm_sub_second_set

2023.10.26

% 138. ¥ ertc_alarm_sub_second_set

T H Hid

A EA ertc_alarm_sub_second_set

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

ThRestiid W B e

MAZHA

alarm_x: [#hik#
ZA N alarm_x &5 2 %S 8 v IUE TG

MASH 2

value: WHMHE, V5 0~Ox7FFF

MAZH3

mask: &R0 E
SR EY: mask B E 2 iZSH R UE TG

frth 25

T

iR [ElE

Sk kAT

Wi F e

of | ol | et

alarm_x

i) b 2
ERTC_ALA: %t A
mask

WA Bk s E

ERTC_ALARM_SBS_MASK_ALL: AULHETEAD, 85T
ERTC_ALARM_SBS_MASK_14_1:  HJLJi SBS £7[0]
ERTC_ALARM_SBS MASK_14 2:  HULAZ SBS £7[1:0]
ERTC_ALARM_SBS MASK_14 3:  HILAZ SBS £7[2:0]
ERTC_ALARM_SBS MASK_14 4:  HILAZ SBS £7[3:0]
ERTC_ALARM_SBS MASK_14 5.  HILAZ SBS £7[4:0]
ERTC_ALARM_SBS MASK_14 6:  HILA SBS £7[5:0]
ERTC_ALARM_SBS MASK_14 7:  HILA SBS £7[6:0]
ERTC_ALARM_SBS_MASK_14 8:  HILA SBS £7[7:0]
ERTC_ALARM_SBS MASK_14 9:  HILAZ SBS £7[8:0]
ERTC_ALARM_SBS_MASK_14_10:  HJLJ SBS £i[9:0]
ERTC_ALARM_SBS_MASK_14 11:  HILAE SBS £7[10:0]
ERTC_ALARM_SBS_MASK_14_12: W JLH SBS £i7[11:0]
ERTC_ALARM_SBS_MASK_14_13:  HILAZ SBS f7[12:0]
ERTC_ALARM_SBS_MASK_14: HLAE SBS £i7[13:0]
ERTC_ALARM_SBS MASK _NONE: [Li¢ SBS fir[14:0]

Bl

‘ ertc_alarm_sub_second_set(ERTC_ALA, 200, ERTC_ALARM_SBS_MASK_NONE);

#1321 R4 2.0.7
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5.7.20 ¥ ertc_alarm_enable
NERAIA T PR ertc_alarm_enable

5.7.21

2023.10.26

* 139. EK# ertc_alarm_enable

B H iR

A EA ertc_alarm_enable

PR A error_status ertc_alarm_enable(ertc_alarm_type alarm_x, confirm_state
new_state);

Thegfik I A5 i

MWASHA

alarm_x: [#pik#e
SR EN: alarm_x [ 2 1% S5 AV BUE G F

BWANSH 2 new_state: [P fERRIRE
ZZHT kB e Hh 2 —: TRUE. FALSE

it 24 o

iR [A{H SUCCESS: # & I
ERROR: # & %Ik

SR ok o

B R o

alarm_x

[ ife 1%

ERTC_ALA: [#%h A
Bl

‘ ertc_alarm_enable(ERTC_ALA, TRUE);

BR¥ ertc_alarm_get
TRIIA T % ertc_alarm_get

% 140. E# ertc_alarm_get

| R

ERAE ertc_alarm_get

R Y void ertc_alarm_get(ertc_alarm_type alarm_x, ertc_alarm_value_type* alarm);
Digeftiik FRE ]

MANSHA

alarm_x: [igfiEFE
ZHET: alarm_x B E 2 Z SR IUE G

MANZH2

alarm: 5[4 ertc_alarm_value_type % [ 45 ¥y {4

it 28

¥

IR [BI{E

SR KA

Wik F pa 2

off | of | et

alarm_x
i) b 126
ERTC_ALA: %A

ertc_alarm_value_type* alarm
ertc_alarm_value_type 7F at32f421_ertc.h #

typedef struct

#1331 R4 2.0.7
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{
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

Hiy, JaH 1~31

hour

iy, Jal 0~23

min

7y, Jul 0~59

sec

0, JalH 0~59

ampm

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

mask

i Bh BRI, R T RERE W T

ERTC_ALARM_MASK_NONE: ANBEw, BTA FBCARULIC, (W Eh AT BT B G
ERTC_ALARM_MASK_SEC: BEwFbEh, AUCECARbE, e AR B TEOG
ERTC_ALARM_MASK_MIN: BEm Bl ANUCHECS>BE, BR8P T 5%
ERTC_ALARM_MASK_HOUR: BRINEE, ANUCEC/NES, PRSI TS 5%
ERTC_ALARM_MASK_DATE_WEEK: JFilt H#, ASUCECHIA, mehAH I
ERTC_ALARM_MASK_ALL: BT, FRANUGHS, 1 FPr= Ak — i B

week_date_sel

[ e S H RS 5, R T RE R T
ERTC_SLECT DATE: H izt
ERTC_SLECT WEEK: &=

week
AW, Yol 1~7
~Fl

| ertc_alarm_get(ERTC_ALA, &alarm);

5.7.22 FK# ertc_alarm_sub_second_get
R T BB % ertc_alarm_sub_second_get

# 141. K¥ ertc_alarm_sub_second_get
BH iR

PRI H4 ertc_alarm_sub_second_get

2023.10.26 #1341 fRAs 2.0.7
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W H i35
PR E R Y uint32_t ertc_alarm_sub_second_get(ertc_alarm_type alarm_x);
Tifeftig AT R b WAME
BMANSH alarm_x: [#hik#F
ZR BT alarm_x & {5 212280 VB TG E
i 24 7
15 [EME I e
Seth kAT ¥
B H R 4 ¥
alarm_x
] 6
ERTC_ALA: [#l%t A
~pl

‘ ertc_alarm_sub_second_get(ERTC_ALA);

5.7.23 Ei¥( ertc_smooth_calibration_config
NERFER T %L ertc_smooth_calibration_config

* 142. EK# ertc_smooth_calibration_config

TiH iR
R ertc_smooth_calibration_config
Eap g it error_status ertc_smooth_calibration_config(ertc_smooth_cal_period_type period,
ertc_smooth_cal_clk_add_type clk_add, uint32_t clk_dec);
DhRek BOE I B R v
BWINSE period: A% &
Z i period & #E £ ZSHAVFIUEIEHE
MNZ¥ 2 clk_add: #jn ERTC CLK
ZR BT clk_add 7 3 2 2280V EUE U
MAZH3 clk_dec: J%/> ERTC CLK 4, i 0~511
a2 8 x
& [Al 4 SUCCESS: wE )
ERROR: # & KW
So oAt 7
Wik F pa 2 7
period
R Ji 39

ERTC_SMOOTH_CAL_PERIOD_32: 32 #bieEFE H#A
ERTC_SMOOTH_CAL_PERIOD_16: 16 fbReHEsE A
ERTC_SMOOTH_CAL_PERIOD_8: 8 PR HE JH 1

clk_add

4 ERTC CLK

ERTC_SMOOTH_CAL_CLK_ADD_0: ToHRAE
ERTC_SMOOTH_CAL_CLK_ADD_512: 512 4~ ERTC_CLK
~Fl

\ ertc_smooth_calibration_config(ERTC_SMOOTH_CAL_PERIOD_32, ERTC_SMOOTH_CAL_CLK_ADD_0, 511); \
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5.7.24 PK¥ ertc_cal_output_select
NERAIR T BREL ertc_cal_output_select

* 143. E# ertc_cal_output_select

BiH iR
PR EA ertc_cal_output_select
PR T void ertc_cal_output_select(ertc_cal_output_select_type output);
Thegfik A H YRk 5
MWASHA output: 5 k% H &
ZE: output B £ 1%S 8 Ao v IVE I
ot 28 x
I[N 7
Sk ok AF 7
Bl H B 4 7
output
A L Y
ERTC_CAL OUTPUT 512HZ: %t 512Hz
ERTC_CAL_OUTPUT_1HZ: i 1Hz
Nl

‘ ertc_cal_output_select(ERTC_CAL_OUTPUT_1HZ);

5.7.25 EK¥ ertc_cal_output_enable

AR T K # ertc_cal_output_enable

* 144. E¥ ertc_cal_output_enable

| R
ERAE ertc_cal_output_enable
R Y void ertc_cal_output_enable(confirm_state new_state);
Difedtiik B 1y A5 e
WA new_state: R#EHHFRRIRTS
ST LLER A 2 —: TRUE. FALSE
i 24 7
IR [EME 7
SR kAT 7
R FH eR 4 7
N

‘ ertc_cal_output_enable(TRUE);

5.7.26 BK¥ ertc_time_adjust

NERIA T R ertc_time_adjust

2023.10.26
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5.7.27

2023.10.26

* 145. E# ertc_time_adjust

B H iR
A€ ertc_time_adjust
PR T error_status ertc_time_adjust(ertc_time_adjust_type add1s, uint32_t decsbs);
Thegfik VA EZ S 1)
MANSEA add1s: FHHEINE
ZpET: add1s HHE 2 S HUVFIUETEH
MANZH 2 decsbs: /> HLFMEEE 0~0x7FFF
th =% 7
IR A SUCCESS: WE Y
ERROR: # & &K
Sk ok AF x
Bl H B 4 7
add1s
P03 e &
ERTC_TIME_ADD NONE: J#:fE

ERTC_TIME_ADD_1S:
il

S 1 7

‘ ertc_time_adjust(ERTC_TIME_ADD_1S, 254);

¥ ertc_daylight_set
NRHFE T AL ertc_daylight_set

% 146. ¥ ertc_daylight_set

| R

ERAE ertc_daylight_set

R Y void ertc_daylight_set(ertc_dst_operation_type operation, ertc_dst_save_type
save);

Digefliid W EH B A

MASHA

operation: X4 W] % & #AF
ZRET: operation [ ¥ £ Z S R BUEE E

MANZH 2 save: B AW {RAFEAE
ZpET: save A b TE £ %S H U vFIUE TE
it 25 7%
IR [AE 7%
So okt 7
W e 2 7
operation
AN BB

ERTC_DST_ADD_1H:
ERTC_DST_DEC_1H:
save

AR HRAE
ERTC_DST_SAVE_0:
ERTC_DST_SAVE_1:

N1 /N
N AN

BHE CTRL & A74% 1 BPR A{H 4 0
BHE CTRL & 741 BPR £ 5 1

13T R R4 2.0.7
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Bl

| ertc_daylight_set(ERTC_DST_ADD_1H, ERTC_DST_SAVE_1);

5.7.28 ¥ ertc_daylight_bpr_get
FERFIAR T PAEL ertc_daylight_bpr_get

£ 147. E¥ ertc_daylight_bpr_get

B | E1:57)
A EA ertc_daylight_bpr_get
PR uint8_t ertc_daylight_bpr_get(void);
ThRedtiid SRIUE A Byt At e ISR % A 9% (CTRL F /7881 BPR 41D A
LN | 7
it 24 7
IR [EME AT e i e O 27 A7 9% (CTRL 257728 (1 BPR £ 1914
SR ok 7
e FH R 7
il

‘ ertc_daylight_bpr_get();

5.7.29 KK¥ ertc_refer_clock_detect_enable

AR T k% ertc_refer_clock_detect_enable

% 148. ¥ ertc_refer_clock_detect_enable

H

E(i1p

4

ertc_refer_clock_detect_enable

| =] =

I

S
e

error_status ertc_refer_clock_detect_enable(confirm_state new_state);

>

BILi 1 (B

S5 I B el i e

LN 2|

new_state: ZZ MG lIE GEIRAS
ZSHFTLLIEECE oz —: TRUE. FALSE

il 25 7

IR [FIME SUCCESS: # & &l
ERROR: # & kK

Je kAt 7

B FH R 2 7

N

‘ ertc_refer_clock_detect_enable(TRUE);

5.7.30 K ¥ ertc_direct_read_enable
R T BB H ertc_direct_read_enable

# 149. B ¥ ertc_direct_read_enable

i}

ertc_direct_read_enable

void ertc_direct_read_enable(confirm_state new_state);

2023.10.26
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W H i)
Thae ik ELE U A B
MANZEA new_state: EL#ZEiRHUBUFREIRAS
ZHOT LR A Hh 2 —: TRUE. FALSE
i 25 7
R [EME 7
SRSkt 7
e F R 7
il

l ertc_direct_read_enable(TRUE);

5.7.31 BKi¥ ertc_output_set
NERHIA T R ertc_output_set

% 150. E# ertc_output_set

TiH iR
R ertc_output_set
PR # 5 A void ertc_output_set(ertc_output_source_type source, ertc_output_polarity_type
polarity, ertc_output_type type);
Thread WEHMAH, PC13 31 R F
HINSH source: i RIE R
Z i ET: source T £ 1S H v IMETEIH
WANSH 2 polarity: %ttt
Z R FE: polarity 2 5 2 1% S5 U VFHUETE
MWANZH 3 type: fiHIAY
S ET: type &b E 2 1ZSHAVFIUETE
a2 8 x
A IR 7
Sk ok AF x
W F R 2 7
source
B IR %

ERTC_OUTPUT_DISABLE:
ERTC_OUTPUT_ALARM_A:
ERTC_OUTPUT_ALARM_B:
ERTC_OUTPUT_WAKEUP:
polarity
B R AR

ERTC_OUTPUT_POLARITY_HIGH:
ERTC_OUTPUT_POLARITY_LOW:

type
By R

ot O A

ot B A A
Bt B B AT
i L PO R S

HRAHEMN T 25, i EEer
HRAEHEN T 25, TR

ERTC_OUTPUT_TYPE_OPEN_DRAIN: VAR Eifan
ERTC_OUTPUT_TYPE_PUSH_PULL: HEH S H
~Hl
233.10.26 - - # 139 1 - - fRAs 2.0.7
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ertc_output_set(ERTC_OUTPUT_ALARM_A, ERTC_OUTPUT_POLARITY_HIGH,
ERTC_OUTPUT _TYPE_PUSH_PULL);

5.7.32 ¥ ertc_timestamp_valid_edge_set
TR T PRHL ertc_timestamp_valid_edge_set

x 151. E# ertc_timestamp_valid_edge_set

B | E1:57)
A EA ertc_timestamp_valid_edge_set
PR void ertc_timestamp_valid_edge_set(ertc_timestamp_valid_edge_type edge);
ThRedtiid T B [T BAS T0 285 i
WMAZHA edge: I [A) R A7 04V
ZH &N edge B HE L %S H A VFIUEIE
it 24 o
IR A o
SR okt o
B R F R 2 7
edge

N TR IS A5 2502
ERTC_TIMESTAMP_EDGE_RISING: FFHifH %k
ERTC_TIMESTAMP_EDGE_FALLING: TR i %k
Bl

‘ ertc_timestamp_valid_edge_set(ERTC_TIMESTAMP_EDGE_RISING);

5.7.33 E¥ ertc_timestamp_enable
T AR T K # ertc_timestamp_enable

 152. H# ertc_timestamp_enable

| R
PRI 4 ertc_timestamp_enable
R Y void ertc_timestamp_enable(confirm_state new_state);
ThRedtiik I E A
WMASHA new_state: i [HELfl ARIRZS
ZZHA UL E Hih 2 —: TRUE. FALSE
i 24 7
IR [EME 7
SR kAT 7
R FH eR 4 7
N

‘ ertc_timestamp_enable(TRUE);

5.7.34 ¥ ertc_timestamp_get

TR T L ertc_timestamp_get
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2023.10.26

* 153. K ¥ ertc_timestamp_get

B H iR

A€ ertc_timestamp_get

PR 2 A void ertc_timestamp_get(ertc_time_type* time);
Difeftig RIS [

LN 2| time: #8514 ertc_time_type 5% (45 ¥y 44

it 25 7

IR [EME 7

S okt 7

B R FH o 4 7

ertc_time_type* time

ertc_time_type 7t at32f421_ertc.h

typedef struct

{
uint8_t
uint8_t
uint8_t
uint8_t
uint8_t
uint8_t
uint8_t

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

ertc_am_pm_type ampm;

} ertc_time_type;
year

., JEH 0~99

month

H, el 1~12

day

H, vaH 1~31

week

AW, Jel 1~7
hour

iy, YaE 0~23

min

7y, JElH 0~59

sec

T, Jal 0~59

ampm

12 /NI AR (12 AN R AR, 24 /NI R R0, 1K
ERTC_AM: 12 /piftgat, #.E
ERTC_PM: 12 /phif#saX, N4

2N

‘ ertc_timestamp_get(&time);

1AM R
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5.7.35 Hi¥ ertc_timestamp_sub_second_get

TR T PREL ertc_timestamp_sub_second_get

* 154. E# ertc_timestamp_sub_second_get

B H iR
A EA ertc_timestamp_sub_second_get
PR T uint32_t ertc_timestamp_sub_second_get(void);
Difeftig SRS [
LN | 7
it 25 7
IR A I [ I
SR okt o
B R o
~pl

‘ ertc_timestamp_sub_second_get();

5.7.36 K% ertc_tamper_pull_up_enable
N AR T K% ertc_tamper_pull_up_enable

% 155. ¥ ertc_tamper_pull_up_enable

mHE R
ERAE ertc_tamper_pull_up_enable
R Y void ertc_tamper_pull_up_enable(confirm_state new_state);
Difedtiik N2 5] by BB AS AR
BWINSE new_state: AfZ 5| L+ B BEAE EARAS
LA UL E b2 —: TRUE. FALSE
it 24 7
IR [FIME 7
SR kAT &
R FH R 2 ¥
A~

‘ ertc_tamper_pull_up_enable(TRUE);

5.7.37 BK# ertc_tamper_precharge_set

R4 T BB HL ertc_tamper_precharge_set

% 156. K ¥ ertc_tamper_precharge_set

T H ik

BeEAEA ertc_tamper_precharge_set

R ER T void ertc_tamper_precharge_set(ertc_tamper_precharge_type precharge);

TyRe ik BEENR SIS S 18], A4 2 %L ertc_tamper_pull_up_enable ffifig 7 A2 L
AR S, A T TE AL T

HWANSH precharge: A2 5| BHITi 78 B I [A]
Z 7 &1 precharge %[5 £ %2 K e VFIUETEH
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5.7.38

5.7.39

2023.10.26

BH

it 24

iR el

Sk kAT

e F pa 2

off | off | ofl | o

precharge

MNAR 5| I 7E HLR ]

ERTC_TAMPER_PR_1_ERTCCLK: iz Hilsf Ay 1 4~ ERTC_CLK.
ERTC_TAMPER_PR_2_ERTCCLK: iz Hiltf Ay 2 4~ ERTC_CLK.
ERTC_TAMPER_PR_4_ERTCCLK: iz Hiltf Ay 4 4~ ERTC_CLK.
ERTC_TAMPER_PR_8_ERTCCLK: fiis Hiltf[a]y 8 4~ ERTC_CLK.

Bl

‘ ertc_tamper_precharge_set(ERTC_TAMPER_PR_2_ERTCCLK);

¥ ertc_tamper _filter_set

MR T R ertc_tamper_filter_set

% 157. ¥ ertc_tamper_filter_set

W H i 3o
efe ertc_tamper_filter_set
BRI AR Y void ertc_tamper_filter_set(ertc_tamper _filter_type filter);

BILi 1 (B

BEE N ZUE P (8]

MINSE

filter: AR TH]
ZRFE: filter T £ %S4 0V BHUE L

it 25

iR [ElME

S ft

e FH eR 2

off [ofl | orf | o

filter
NAZ BE s (7]

ERTC_TAMPER_FILTER DISABLE: ik
ERTC_TAMPER_FILTER_2: %42 2 IRKMEAR, HENZFMHRAE
ERTC_TAMPER_FILTER 4: %4 4 KA, HENZFMHFRAE
ERTC_TAMPER_FILTER_8: %428 KA, HENZFMHF KA
A~

‘ ertc_tamper_filter_set(ERTC_TAMPER_FILTER_2);

¥ ertc_tamper_detect_freq_set

R MR T BB HL ertc_tamper_detect_freq_set

# 158. B ¥ ertc_tamper_detect_freq_set

W H i35
PRI H4 ertc_tamper_detect_freq_set
R Y void ertc_tamper_detect_freq_set(ertc_tamper_detect_freq_type freq);

% 143 1
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W H i)
ThRestik AN iRl ETES
NS freq: AfRAIISA
ZR B freq & 222800V IE U
12 [EME ¥
Jeth kAT ¥
B H R 4 ¥
freq
NAZ A AR

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
il

‘ ertc_tamper_detect_freq_set(ERTC_TAMPER_FREQ_DIV_512);

5.7.40 BK¥ ertc_tamper_valid_edge_set
NERIA T KL ertc_tamper_valid_edge_set

% 159. E¥ ertc_tamper_valid_edge_set

TiH ity
R ertc_tamper_valid_edge_set
R AR T void ertc_tamper_valid_edge_set(ertc_tamper_select_type tamper_x,
ertc_tamper_valid_edge_type trigger);
DhRek BENR A BEL
MINZE tamper_x: AZi£FF
ZpET: tamper_x B T £ 1428 o v IE T
MANZH 2 trigger: N AR AL
S E . trigger A b 2 Z S HAVFIUE TE H
25 x
s EIRED 7
Sk kAT x
W F R 7
tamper_x
MNZeFE
ERTC_TAMPER_1: A/f2#&ill 1
trigger
MNAR A BG4
ERTC_TAMPER_EDGE_RISING: b wits

ERTC_TAMPER_EDGE_FALLING: TR

2023.10.26 #1441 fRAs 2.0.7
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ERTC_TAMPER EDGE_LOW: I
ERTC_TAMPER_EDGE_HIGH: e LT
N

| ertc_tamper_valid_edge_set(ERTC_TAMPER_1, ERTC_TAMPER_EDGE_RISING);

5.7.41 ¥ ertc_tamper_timestamp_enable
N RAIER T PREL ertc_tamper_timestamp_enable

% 160. F# ertc_tamper_timestamp_enable

T H Hid

ZiRA €A ertc_tamper_timestamp_enable

PR A A void ertc_tamper_timestamp_enable(confirm_state new_state);
ek RAENZEAER, AR B Refd fe

MAZHA

new_state: A/ENRF(FRT, AR [ABIIREERERE
GZHT LI A 2~ TRUE. FALSE

it 25

T

R EHME

k2K

Wik F e 4

of | off | ot

Bl

‘ ertc_tamper_timestamp_enable(TRUE);

5.7.42 X ¥ ertc_tamper_enable
AR T K H ertc_tamper_enable

& 161. E% ertc_tamper_enable

T H Ei: 5

ERAE ertc_tamper_enable

PR3 void ertc_tamper_enable(ertc_tamper_select_type tamper_x, confirm_state
new_state);

Dhred N AZ A A g

MANSHA

tamper_x: AZi£#%
ZRET: tamper_x & [ 2 1S5 R BUE TG

MANZH2

new_state: AR RERG
ESHFT LR iz —: TRUE. FALSE

it 28

¥

IR [BI{E

SR KA

e F e 2

off ot | od

tamper_x

NIk

ERTC_TAMPER 1: Af&#ill 1

Bl

‘ ertc_tamper_enable(ERTC_TAMPER_1, TRUE);

2023.10.26
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5.7.43 ¥ ertc_interrupt_enable
NRAIR T BREL ertc_interrupt_enable

* 162. E# ertc_interrupt_enable

BiH iR
PR EA ertc_interrupt_enable
PR T void ertc_interrupt_enable(uint32_t source, confirm_state new_state);
Thegfik Hh T A5
source: FF{EREHT T
Z: &5 source B T £ %S K AR VFIUETEE
WS new_state: SRR
ZZHT kB e Hh 2 —: TRUE. FALSE
ot 28 x
pAEIf ) 7
Sk ok AF 7
Bl H B 4 7
source
AR A BE Y T

ERTC_TP_INT:  Af&#l
ERTC_ALA INT: % A bl
ERTC_TS_INT: I [a &k i

~Hl

‘ ertc_interrupt_enable(ERTC_TP_INT, TRUE);

5.7.44 BK¥ ertc_interrupt_get
NRAIR T BREL ertc_interrupt_get

Z 163. E# ertc_interrupt_get

| R

PRI 4 ertc_interrupt_get

PR 3 A flag_status ertc_interrupt_get(uint32_t source);
Difeftiik RIS

MANSHA

source: FFFRBCHRZA I+ 7
SR EY: source B 7T £ 1% 54 o BUE L

i 24 7
IR A flag_status: FrREIRZS
Z{E A2 —: SET. RESET
SR kAT 7
R FH eR 4 7
source
Hh TR

ERTC_TP_INT: A f&kiui o b
ERTC_ALA_INT: [f## A il
ERTC_TS_INT: A&k
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Bl

| ertc_interrupt_get(ERTC_TP_INT);

5.7.45 B ertc_flag_get

AR T R ertc_flag_get

£ 164. EH ertc_flag_get

B | E1:57)

A EA ertc_flag_get

PR flag_status ertc_flag_get(uint32_t flag);
ThRedtiid IREUR EADIRAS

MAZHA

flag: 772 RBURAS PR Bk #E
ZSHEA IR W, flag

it 24 7

YL EN flag_status: A&7 PR
ZREMER NP2 —: SET. RESET

SR okt o

R FH R 2 7

flag

T IR BRI AR &, KT 252 5~

ERTC_ALAWF_FLAG:
ERTC_TADJF_FLAG:
ERTC_INITF_FLAG:
ERTC_UPDF_FLAG:
ERTC_IMF_FLAG:
ERTC_ALAF_FLAG:
ERTC_TSF_FLAG:
ERTC_TSOF_FLAG:
ERTC_TP1F_FLAG:
ERTC_CALUPDF_FLAG:

Bl

WEh A RVFE R E
N 1 1 #E b

H Iiwiia s &

H 5 ¥
AR bR &
WA A bR

I [ bR &5

I () kiR H b 7
NRAI 1 A5

T3 Y A B 3 56 b i

‘ ertc_flag_get(ERTC_TP1F_FLAG);

5.7.46 BK¥ ertc_interrupt_flag_get
TRAER T K # ertc_interrupt_flag_get

# 165. R ¥ ertc_interrupt_flag_get

W H i 3o

R ertc_interrupt_flag_get

R ER T flag_status ertc_interrupt_flag_get(uint32_t flag);
Difiedtiik SRIPR E AR, FFH s B2 b i B iz

MAZHA

flag: & ZARBCIRZE bR Sk $%
SO A I flag

i) T
IR [EE flag_status: FrEALHPRES

2023.10.26

14T

R4 2.0.7




[

AT32F421[E 4 FEBSP&Pack M FHIE S

i H i35
ZIRME AT 2 —: SET. RESET
So oAt I
Wi e 2 I
flag

B e ZRUIRS Obe i, HLESHE ST

ERTC_ALAF_FLAG:
ERTC_TSF_FLAG:
ERTC_TP1F_FLAG:
Bl

B A bR
I [A) Bk
MNRAGI 1 bk

‘ ertc_interrupt_flag_get(ERTC_TP1F_FLAG);

5.7.47 ¥ ertc_flag_clear
TNRHIA T %L ertc_flag_clear

#* 166. X# ertc_flag_clear

TiH iR

A€ ertc_flag_clear

PR #J5 A void ertc_flag_clear(uint32_t flag);
Dhred THERARE AL

LN 2|

flag: fFilBRITER Tk HE
ESHVEIHA . flag

2% x
AR x
Sk AF x
W F eR 2 x
flag

T e 7 B BRI HIAR

ERTC_ALAWF_FLAG:
ERTC_TADJF_FLAG:
ERTC_INITF_FLAG:
ERTC_UPDF_FLAG:
ERTC_IMF_FLAG:
ERTC_ALAF_FLAG:
ERTC_TSF_FLAG:
ERTC_TSOF_FLAG:
ERTC_TP1F_FLAG:
ERTC_CALUPDF_FLAG:
A~

&, HESHE 5N

B A SRS bR &
R 5] 1 B A

H Jidlis s &

H 5 58 b
HEAWTAE AR &
Bl A bRE

iR ETF 37 7n

N () R L A
A 1 R

RS HEAE B 347 56 b &

| ertc_flag_clear(ERTC_TP1F_FLAG);

5.7.48 ¥ ertc_bpr_data_write
TR T K H ertc_bpr_data_write

2023.10.26
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X 167. K% ertc_bpr_data_write

B H iR

A€ ertc_bpr_data_write

PR T void ertc_bpr_data_write(ertc_dt_type dt, uint32_t data);
Difeftig HEE S A b 8R4 (BPR)

NS dt: R A fras

S EAT: dt B E 2 2SRV IE T

MWASHA

data: 32 ¥

it 24

x

R EHME

PSS

W F R 2

off | off | o

dt
Hm A A7 as

ERTC_DT1:
ERTC_DT2:
ERTC_DT3:
ERTC_DT4:
ERTC_DT5:

N

R 2 1758 1
B2 1738 2
B2 1 3
KR 2 1708 4
KR 17 5

‘ ertc_bpr_data_write(ERTC_DT1, 0x12345678);

5.7.49 X¥ ertc_bpr_data_read
NRAIA T BB EL ertc_bpr_data_read

% 168. ¥ ertc_bpr_data_read

| R

ERAE ertc_bpr_data_read

R Y uint32_tertc_bpr_data_read(ertc_dt_type dt);
Digefliid AN EELIH (3t B A P A7 2% (BPR) BE2BUEIR

MASHA

dt: Ml e

SRES: dt B E 2 ZSHRVEIE T E

it 28

¥

IR [BI{E

FRL b {4 PR K A A

SR KA

¥

Wi F pa 2

¥

dt
Ko 2 e o

ERTC_DTH1:
ERTC_DT2:
ERTC_DT3:
ERTC_DT4:
ERTC_DT5:

Bl

Kl 174 1
Kl #1745 2
w3174 3
Bl wyfias 4
B #1745 5

| ertc_bpr_data_read(ERTC_DT1);

2023.10.26
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5.8

TREGH T EXINT T2 800

5.8.1

2023.10.26

S ER W/ AR 8 (EXINT)

EXINT & #4451 exint_type, & T 31 “at32f421_exint.h i1 T

/**

* @brief type define exint register all

*/
typedef struct
{

} exint_type;

3+ 169. EXINT HFa 8%

TR iR
inten r W4 B A A7
evten FAAFRE AT AR
polcfg1 WL 2 A7 2 1
polcfg2 ML B 2 A7 3 2
swirg WAl R AT AT A
intsts HR IR S B A
FRAH T EXINT 74 .
£ 170. EXINT FEEREE %
[EiE & ik

exint_reset

e EXINT s S s IR E B 2 A7 E

exint_default_para_init

75 EXINT #Iaa LS5 iR IR Y1 (B

exint_init

EXINT #1461k

exint_flag_clear

TSI E EXINT Bk ZEAE

exint_flag_get

FEELE E EXINT HFR &AL

exint_interrupt_flag_get

Bk E EXINT e Wrbs 47

exint_software_interrupt_event_generate B Wr AR e A
exint_interrupt_enable {H BRI E ¥ EXINT = Iy
exint_event_enable eIk E ) EXINT FH44¢

K3 exint_reset
FERFIAR T AL exint_reset

R 171. EK# exint_reset

A iR
PR EA exint_reset
R Y void exint_reset(void);
ThRefiA ¥ EXINT firf a7 A7 sl 2 3 B AE
LN L 7

% 150 |
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HiA iR
it 25 7
R [EME 7
SRSk 7
5 18 FH R B crm_periph_reset();
il

‘ exint_reset ();

5.8.2

¥ exint_default_

para_init

NERIIA T R exint_default_para_init

* 172. ¥ exint_default_para_init

H #iR
Refe exint_default_para_init
BRI AR Y void exint_default_para_init(exint_init_type *exint_struct);
Thread 45 EXINT 164 45 K IR A (L
WMASH exint_struct: 15[ exint_init_type 257 K454t
it 2% W
R EME I
Vit Y FHEE LA exint_init_type KA A&
B H R 2 7
Nl

exint_init_type exint_init_struct;

exint_default_para_init(&exint_init_struct);

5.8.3 ¥ exint_init
TNRHIA T KL exint_init

% 173. B exint_init

A iR
R exint_init
PR 3 A void exint_init(exint_init_type *exint_struct);
Difiedtiik EXINT #J#1k
N exint_init_type: F§IA exint_init_struct 252 ({484}
25 7
R [EME 7
Stk kAT B E LA exint_init_type 27 145 &
R FH eR 4 7

exint_init_type 7& at32f421_exint.h H5E X :

typedef struct
{

2023.10.26
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exint_line_mode_type

uint32_t

exint_polarity _config_type

confirm_state
} exint_init_type;

line_mode

WP H AP B R 2

line_mode;
line_select;
line_polarity;
line_enable;

EXINT_LINE_INTERRUPUT: AR 2

EXINT_LINE_EVENT:

line_select

line &4+
EXINT_LINE_NONE:
EXINT_LINE_O:
EXINT_LINE_1:

EXINT_LINE_20:
EXINT_LINE_21:
line_polarity

fioh e

FHFR

ANIEFALAT line
% line0
£ line

i%EF% line20
EHE line21

EXINT_TRIGGER_RISING_EDGE: ETHE
EXINT_TRIGGER_FALLING_EDGE:  F[#

EXINT_TRIGGER_BOTH_EDGE:

line_enable

i RE/ R I E line.

FALSE: J<Hi%ksE line;
TRUE: f#ifEi%5E line.

2N

TR B e

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

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_init(&exint_init_struct);

5.8.4 ¥ exint_flag_clear
NERIA T R exint_flag_clear

2023.10.26

F 174. B exint_flag_clear

BH

[P

exint_flag_clear

void exint_flag_clear(uint32_t exint_line);

g = | =
5| =
EF | 5
B |

HbRI%EE EXINT (9 Wik 47

MAZH

exint_line: line %%

152 |
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HiA iR
WUETEH . SHE[ICH line_select {8
i 24 ¥
& [EME ¥
Jeth kAT ¥
B H R 4 ¥
il

| exint_flag_clear(EXINT_LINE_O);

5.8.5 M¥ exint_flag_get
NERIIA T R exint_flag_get

*® 175. B exint_flag_get

H #iR

R exint_flag_get

BRI 25 Y flag_status exint_flag_get(uint32_t exint_line);

Thread FREGSE 2 EXINT B IBibs 47

MASH exint_line: line i%#%
ZSH MR line_select

it 2% W

YL EN flag_status: FREALFPRES
ZREE A b2 — . SET, RESET.

Sk ok AF x

B H R 2 7

Nl

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

5.8.6 ¥ exint_interrupt_flag_get
NEHIA T K%L exint_interrupt_flag_get

£ 176. E# exint_interrupt_flag_get

A iR
R34 exint_interrupt_flag_get
PR 3 A flag_status exint_interrupt_flag_get(uint32_t exint_line)
Thaestik FREUE & EXINT [ Wik & Ao
MWASH exint_line: line 4%
HSHEARIR I line_select
i =4 7
IR [EE flag_status: FrEALHPRES
ZIREE A2 —: SET, RESET.
So okt 7

2023.10.26 % 153 | A 2.0.7
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5.8.7 BE¥ exint_software_interrupt_event_generate

BH [P

W F R 2 7

Bl

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

NEIA T B # exint_software_interrupt_event_generate

F 177. B exint_software_interrupt_event_generate

A Eiii3%}
DA EA exint_software_interrupt_event_generate
PR void exint_software_interrupt_event_generate(uint32_t exint_line);
ThRestiid BAF WA A
MASH exint_line: line i%#%
EYEHE: S FI3CH line_select
i 24 7
IR [FME 7
et kAT 7
R FH R 2 7
Bl

‘ exint_software_interrupt_event_generate (EXINT_LINE_O);

5.8.8 ¥ exint_interrupt_enable
NERIIA T R exint_interrupt_enable
% 178. H# exint_interrupt_enable
TiH Eii:py
R exint_interrupt_enable
R ER T void exint_interrupt_enable(uint32_t exint_line, confirm_state new_state);
Dhredd fiiRe % B I EXINT i
BMINSH exint_line: line ##%
BUETEH: ZHHT3CH line_select
WMANSH 2 new_state: {FREELI]
ST LLER A K2 — « FALSE, TRUE
25 7
R [EME 7
So oAt 7
W F R 7
2Nl
‘ exint_interrupt_enable (EXINT_LINE_0);
2023.10.26 T ®15am I Wik 2.0.7
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5.8.9 % exint_event_enable
FERFIAR T PAEL exint_event_enable

£ 179. E# exint_event_enable

BiH #R
PR EA exint_event_enable
PR 2 A void exint_event_enable(uint32_t exint_line, confirm_state new_state);
Thegfik T REI% 5 1 EXINT FF
MANSH exint_line: line 1£#%
WUETEH . ZHE[ICH) line_select
WSS 2 new_state: {#FEECI
2SO Lk g bz — - FALSE, TRUE
ot 28 x
pAEIf ) 7
Sk ok AF 7
Bl H B 4 7
il

‘ exint_event_enable (EXINT_LINE_0);

59 [NFEHIZ (FLASH)

FLASH Zifras4itt) flash_type, & L T-3Cf}"at32f421_flash.h4n k-
[
* @brief type define flash register all
*/
typedef struct
{

} flash_type;

TR T FLASH F1728 Mk,
7% 180. FLASH &85 M

Hrs Ei::3o
flash_psr NAFPEREIE B 27 A7 2 2
flash_unlock IR A7 A B0 2 A7 2
flash_usd_unlock NAE 7 R B R A 7 2%
flash_sts AR FF A7 28
flash_ctrl PRI 48 ) 25 A7 4
flash_addr IN A7 Hu bk 75 77 2%
flash_usd P RS8R 25 748
flash_epps BRI R IRES T A4
slib_sts0 IR 22 4 e XOIRFS 27 A7 4 O

2023.10.26 % 155 | A 2.0.7
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2023.10.26

FrE E7ibu
slib_sts1 INAF- 22 4 P OIRAS ZF A7 2 1
slib_pwd_clr IR A7 4 JBE DX B R T Tk 2 A o

slib_misc_sts

TN 22 4 B XA MRS 2 A7 4

flash_crc_addr

INfF CRC i it 5 77 4%

flash_crc_ctrl

INFF CRC b 42 il 5 77 4%

flash_crc_chkr

INfF CRC Kea 45 R w77 4%

slib_set_pwd

IRV A 22 4 R IX B R V5 B A7

slib_set_range

DAV AF- 22 4 PR X Ml hE B0 E 2 A7 o

em_slib_set

EAFY AT Ak XA 22 4 P X B E AP A7 4%

btm_mode_set

JR BN A X A5 B E 7 A7 4

slib_unlock

TN A7 22 4 P IX AR 2 A7 4

THRAH T FLASH FERRHEUS A

3 181. FLASH FER#a

e Eiii3%}

flash_flag_get FEFRERES
flash_flag_clear EER O BAERE
flash_operation_status_get EAEIRAS I CAFINEER 1D
flash_operation_wait_for SRR TE R (NI 1D
flash_unlock AR (BB 1 A 2)
flash_lock NAFEE (BIAAEEL 1 A 2)
flash_sector_erase o X
flash_internal_all_erase P DR A7 45 B
flash_user_system_data_erase P R0 5048 X 5%
flash_word_program INAE 3% FgmfE
flash_halfword_program INAEIZ 7 gmte
flash_byte_program INAEIZ T i
flash_user_system_data_program P RS0 508 X g fs
flash_epp_set B miE R E
flash_epp_status_get BEBRIm AR LR IR A SR
flash_fap_enable 5 A R
flash_fap_status_get i AR ARAS REL
flash_fap_high_level_enable BT R B
flash_fap_high_level_status_get BV A PR ARAS IR
flash_ssb_set RARETFTTNE
flash_ssb_status_get REGRLE TR
flash_interrupt_enable PN AE Hh TE B
flash_slib_enable A X AR
flash_slib_disable GAPEX KRR
flash_slib_state_get 24 i XOIRAS IR
flash_slib_start_sector_get 24 i X T 46 Ja X 3R
flash_slib_inststart_sector_get 4 P X R A IX 06 B X 3R
flash_slib_end_sector_get TR IX 4 3 (X 3REL

- - % 156 I - Wik 2.0.7
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5.91

5.9.2

2023.10.26

R

[P

flash_crc_calibrate

N1 CRC K4

flash_boot_memory_extension_mode_enable

Pic B SR AR XA A A ik [X sk

flash_extension_memory_slib_enable

il BE A7 R AF A IX 3 % A PR X T e

flash_extension_memory_slib_state_get

R A A ik X 22 2 X DD RERES

flash_em_slib_inststart_sector_get

R E A A X 22 2 X A4 DGR AG B X 51

flash_low_power_mode_enable

INFEAR I AEAE Ut fiE

¥ flash_flag_get
NERAE T R flash_flag_get

& 182. ¥ flash_flag_get

W H #iR
MR flash_flag_get
BRI A5 Y flag_status flash_flag_get(uint32_t flash_flag);
DhRedtiik REHF EALRES
MASH flash_flag: & ZIRBUIRZS bR £ 4%
it 2% W
IR [FME flag_status: FrELHPRES

ZIREE A Y2 — « SET, RESET.

Sk ok AF 7
B R o
flash_flag
AR AP IR AR 5
FLASH_OBF_FLAG: INAF A AR
FLASH_ODF_FLAG: IN A7 A 52 bR 35

FLASH_PRGMERR_FLAG:
FLASH_EPPERR_FLAG:
FLASH_USDERR_FLAG:
2N

INTERAEEE bR &
INAF S R bR S
P B G 8s XH Rbr S

flag_status status;

status = flash_flag_get (FLASH_ODF_FLAG);

¥ flash_flag_clear
MR T ¥ flash_flag_clear

% 183. X ¥ flash_flag_clear

A iR
R flash_flag_clear
R T void flash_flag_clear(uint32_t flash_flag);
ThRedtik THBAR &AL
MASH flash_flag: Fpiskerbs £ iEH
25 7
R [EME 7
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W H i)
Se kR AF P
Wi F R 2 I
flash_flag
R BRII AR IR R &
FLASH_ODF_FLAG: INAFHRAE 58 bR

FLASH_PRGMERR_FLAG:

FLASH_EPPERR_FLAG:
Bl

DN A7 G R R AR
NS B IR AR 5

‘ flash_flag_clear(FLASH_ODF_FLAG);

5.9.3 MK¥ flash_operation_status_get
NRAIA T R #L flash_operation_status_get
#* 184. X ¥ flash_operation_status_get
A iR
A E flash_operation_status_get
PR E R Y flash_status_type flash_operation_status_get(void);
ThRe sk RIERVEIRES
LN 2 7
LR 7
IR [F{E EAEIRTS, ZSHOEAIREIR I flash_status_type
Je kAt 7
e FH R 2 7
flash_status_type
FLASH_OPERATE_BUSY: INAFERAEIT
FLASH_PROGRAM_ERROR: N7 i i i
FLASH_EPP_ERROR: N7 S R
FLASH_OPERATE_DONE: A3 T8 %
FLASH_OPERATE_TIMEOUT:  [AfE#tE#mt
il
flash_status_type status = FLASH_OPERATE_DONE;
/* check for the flash status */
status = flash_operation_status_get();
5.9.4 K flash_operation_wait_for
R AR T R HL flash_operation_wait_for
* 185. H ¥ flash_operation_wait_for
W H i3
R flash_operation_wait_for
PR flash_status_type flash_operation_wait_for(uint32_t time_out);
Thae sk A AR AR
MASH time_out: SFRE AR H 1]
202310.26 T ®1s8m T T mA207
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5.9.5

5.9.6

2023.10.26

HiA iR
ESHUE flash.h SLCAH e ST #8439 R IR R T B ]
i 25 7
IR [EE EAEIRTS, ZSHOEYIREIR I flash_status_type
SRSkt 7
e F R 7

flash_time_out

ERASE_TIMEOUT: 23y iy
PROGRAMMING_TIMEOUT: GRS RIS
OPERATION_TIMEOUT: — AR I

Bl

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

¥ flash_unlock
NERHIA T R flash_unlock

% 186. H# flash_unlock

i H (P

4 flash_unlock

R | Rl

e

void flash_unlock(void);

&

fiHiih R DA 2 7

MAZH x

it 25

R EHME

S At

off [ofl | off | od

e FH e 2

N

| flash_unlock();

¥ flash_lock
TERHIA T K%L flash_lock

R 187. R ¥ flash_lock

BH [P

4 flash_lock

#
R void flash_lock(void);

oo C e

AEfH BRE AL 8 PR A7 92 ) 3 A7

MAZH ¥

i 25

iR el

SR KA

off | off | ot | et

e H ek $

BNl

% 159 |

R4 2.0.7




U= AT32FA21[E fF FEBSP&Pack B H 18

| flash_lock(): ‘

5.9.7 ¥ flash_sector_erase
AR T K%L flash_sector_erase

* 188. K ¥} flash_sector_erase

A ik
PR EA flash_sector_erase
PR Y flash_status_type flash_sector_erase(uint32_t sector_address);
ThRedtiik PR AR T8 Huhk i £E B X TR A7 2508
LN sector_address: 7 BB X ArAERNE, 8% R X Gk
it 24 o
YL EN BAERAS, 1ZSEEYIHIA W flash_status_type
SR ok o
B R FH R 2 7
Bl

flash_status_type status = FLASH_OPERATE_DONE;

flash_unlock();

status = flash_sector_erase(0x08001000);

5.9.8 K ¥ flash_internal_all_erase
T RAHIR T PR %L flash_internal_all_erase

% 189. ¥ flash_internal_all_erase

A i3}
ERAE flash_internal_all_erase
PR 3 flash_status_type flash_internal_all_erase(void);
ThRedthiR PR P30 A7 B4
LN 2 ¥
it 24 &
IR [F{E EAEIRTS, ZSHOFEAIREIR I flash_status_type
SR kAT 7
R FH eR 4 7
Bl

flash_status_type status = FLASH_OPERATE_DONE;

flash_unlock();

status = flash_internal_all_erase();

5.9.9 MK¥ flash_user_system_data_erase

2023.10.26

R T BRHL flash_user_system_data_erase

# 190. K ¥ flash_user_system_data_erase

T H

Hik

=

4

flash_user_system_data_erase

% 160 |

R4 2.0.7




<[

R AT32F421[F 4 FEBSP&Pack B F 48 5

#o

HiA i)
PR E R Y flash_status_type flash_user_system_data_erase(void);
Tifeftig BEBR P R R 0 X s
WA ¥
i 24 ¥
IR [EE EAEIRTS, ZSHOERER I flash_status_type
etk kAT ¥
B H R 4 ¥
TR ZRH S RIFHATRTING i R (FAP)D HIRE, IXEEBRIT P R G5 XI5 T FAP Z Sf T RAR
~pl
flash_status_type status = FLASH_OPERATE_DONE;
flash_unlock();
status = flash_user_system_data_erase();
¥ flash_word_program

5.9.10

2023.10.26

NERHIA T K%L flash_word_program

* 191. E ¥ flash_word_program

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);

H #iR
R flash_word_program
R ER T flash_status_type flash_word_program(uint32_t address, uint32_t data);
ThRedthiR AR — A EE B8 € ik
LN | address: ZifEMhbE, 7N
MWANZH 2 data: ZfE i HE
a2 8 x
YL EN BERAS, 1ZSEEYIHEIA W flash_status_type
Sk ok AF PZHHE IR N A B 254 /2 OXFF 4 e VFgmis
B F eR 2 7
~Hl
flash_status_type status = FLASH_OPERATE_DONE;
uint32_ti;

#1611
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5.9.11 E# flash_halfword_program
TR T pREL flash_halfword_program

% 192. E# flash_halfword_program

BiH #R

A EA flash_halfword_program
PR T flash_status_type flash_halfword_program(uint32_t address, uint16_t data);
Thegdid G — > A B 248 E B M ik
NS H address: ZifEfHihl, A FRF
MWANZH 2 data: Zwf%IEEE
ot 28 x
YL ED BAERAS, 1ZSEEYIHIA W flash_status_type
SR okt 2R ) I AR E R 0 204 7 OXFF 4 fo Vg e
Bl H B 4 7

il

uint32_ti;

{

{

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

flash_status_type status = FLASH_OPERATE_DONE;

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

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

5.9.12 ¥ flash_byte program
NRAIA T R flash_byte program

* 193. K ¥ flash_byte_program

A iR
ZERAEA flash_byte_program
R T flash_status_type flash_byte_program(uint32_t address, uint8_t data);
Digeftik PRSI EE B4R E sk
HNSH address: #ifE1HLL
HNSH 2 data: #mfEIEE
i 24 7
IR [FE BARIRTS, ZSHOEAIHEIR I flash_status_type
SR kAT iZ ik 5 ISR LA OXFF A SU g fe
B R FH ok 4 7
N

‘ flash_status_type status = FLASH_OPERATE_DONE;
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uint32_t i;

flash_unlock();

{

for(l = 0; | < 256; i++)
{

[* program 256 bytes */

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

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

5.9.13 K ¥ flash_user_system_data_program

NERFER T 8 flash_user_system_data_program

* 194. K ¥ flash_user_system_data_program

A i3}
R flash_user_system_data_program
R E R Y flash_status_type flash_user_system_data_program (uint32_t address, uint8_t
data);
ThRestiik IR — AT I ERE 248 E 1 P AR Go B X ik
MANSHA address: ZifE it
HMANSH 2 data: #RIEHIEIE
it 24 7
YL EN BERAS, 1ZSEEYIHEIA W flash_status_type
SR kAT AL P R G R H SRS A S R OXFF A R VF g AR
R FH R 2 7
A~

flash_unlock();

{

flash_status_type status = FLASH_OPERATE_DONE;

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

[* program user system data */

status = flash_user_system_data_program(0x1FFFF804, 0x55);

5.9.14 X ¥ flash_epp_set
IR T k% flash_epp_set

2023.10.26

x 195. K ¥ flash_epp_set

WA ik
PR EA flash_epp_set
AR Y flash_status_type flash_epp_set(uint32_t *sector_bits);
ThRestik e B R g OR
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HiA iR
LN *sector_bits: #FRgnFEORY i X LTS 4R 5, 7 15~0 BRI LRy 4KB G 1Y
X, 7 31 RPN RIX, 78 1 RaRF a5 B R X ) AR
i 25 7
IR [EE EAEIRTS, ZSHOEYIRER I flash_status_type
SRSk 7
e F R 7

Bl

flash_status_type status = FLASH_OPERATE_DONE;
uint32_t epp_val[2];
flash_unlock();
status = flash_user_system_data_erase();
if(status = FLASH_OPERATE_DONE)
{
epp_val[0] = 0x00000001;
epp_val[1] = 0x00000001;
[* program epp */

status = flash_epp_set(epp_val);

5.9.15 Ki¥ flash_epp_status_get

NERIA T R flash_epp_status_get

#+ 196. R¥ flash_epp_status_get

TiH Eii:py
R flash_epp_status_get
R B T void flash_epp_status_get(uint32_t *sector_bits);
Dhred SRIIB BRI R IRTS
MANZH I
it 25 *sector_bits: #EERGm LIRS B X HUBETE I HO4REE, (7 15~0 & — AL {4 4KB JEH
X, AL 31 RIPINEY RIX, AL 1 RRTFE X s X 3 RS
s EIRED 7
So oAt 7
W F R x
2Nl

uint32_t epp_val[2];

/* get epp status */

flash_epp_status_get(epp_val);

5.9.16 K ¥ flash_fap_enable
THAER T K% flash_fap_enable

2023.10.26 % 164 fRAs 2.0.7




[

AT32F421[E 4 FEBSP&Pack M FHIE S

X 197. K ¥ flash_fap_enable

BiH #R

A€ flash_fap_enable

PR T flash_status_type flash_fap_enable(confirm_state new_state);

Thegfik e B V7 1] PR 47

LITPNE 2 new_state: ML 15 {RIIRES

ZSHOTLLEIE Hh 2 — © TRUE, FALSE.

Hth 2% 7

Y IEIEEN BABRE, ESHIEHHIAR N, flash_status_type

Se kg AF 7

iR H B 2 7
VEE: ZER BRI G R GBI ARV BT I R G 8  if B
P

Nl

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

5.9.17 ¥ flash_fap_status_get

NRIAR T BREL flash_fap_status_get

% 198. ¥ flash_fap_status_get

T H Ei::p%
ERAE flash_fap_status_get
PR 3 flag_status flash_fap_status_get(void);
Thegsmiik SRIYT 1] PR IIRZS
LN x
25 W
IR [FIME flag_status: FrELHPRES
ZIREE Ay Hh 2 — « SET, RESET.
So oAt I
W e 2 7
Nl
flag_status status;
status = flash_fap_status_get();

5.9.18 ¥\ flash_fap_high_level_enable

R T R HL flash_fap_high_level _enable

% 199. ¥ flash_fap_high_level_enable

TiH ik
PR €2 flash_fap_high_level_enable
AR Y flash_status_type flash_fap_high_level_enable(confirm_state new_state);
TyRe ik B e U e O

2023.10.26
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HiA iR
ETPNE-E | new_state: ft B 15 i fRIORZS
EZSHE LR E b2 — « TRUE, FALSE.
i 25 7
IR [EE EAEIRTS, ZSHOEYIRER I flash_status_type
SRSk 7
e F R 7

Bl

flash_status_type status = FLASH_OPERATE_DONE;

flash_unlock();

status = flash_fap_high_level_enable(TRUE);

5.9.19 ¥ flash_fap_high_level_status_get

NI T K # flash_fap_high_level status_get

& 200. K% flash_fap_high_level_status_get

H #iR
R flash_fap_high_level_status_get
PR T flag_status flash_fap_high_level_status_get(void);
Thred BRI s ] R ARES
LN I
25 W
YL EN flag_status: FREALFPRES
iR BME R bz — . SET, RESET.
Sk ok AF x
B H R 2 7
Nl
flag_status status;
status = flash_fap_high_level_status_get();

5.9.20 K # flash_ssb_set
N RAIER T K%L flash_ssb_set

x 201. K# flash_ssb_set

A iR
ZERAEA flash_ssb_set
R T flash_status_type flash_ssb_set(uint8_t usd_ssb);
Difeftiik FCE RARCE 5
MmN usd_ssb: REEEFHE, LHASHBIRHEGEIME, DAL FTEEE. %
bit 52 X . ssb_data_define
i =4 7
IR [EE EAEIRES, ZSHOFEYRER W flash_status_type
So okt 7
B R FH ok 4 7
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ssb_data_define

type 1:

USD_WDT_ATO_DISABLE: #& I 1M1H 3R 5hkhE
USD_WDT_ATO_ENABLE: A1 H 308 shffifie

type 2:

USD _DEPSLP_NO RST:  HEAJREHEARKS A =4 547

USD_DEPSLP_RST: HE TR MRS 77 A 2 A

type 3:

USD_STDBY_NO _RST: BN I A=A B A7

USD_STDBY_RST: BRI 72 A2 2 A

type 4:

USD_BOOT1_LOW: 1 BOOTO M HF, INAE A shAR 7 ARRS X JE 3
USD_BOOT1_HIGH: 4 BOOTO A& HF, NAFMNAFE B

il

flash_status_type status = FLASH_OPERATE_DONE;
flash_unlock();
status = flash_user_system_data_erase();
if(status = FLASH_OPERATE_DONE)
{
status = flash_ssb_set(USD_WDT_ATO_DISABLE | USD_DEPSLP_NO_RST | USD_STDBY_RST |
FLASH_BOOT_FROM_BANK1);

}

5.9.21 ¥ flash_ssb_status_get
NERIA T R flash_ssb_status_get

# 202. R¥ flash_ssb_status_get

A i3}
R flash_ssb_status_get
PR3 uint8_t flash_ssb_status_get(void);
Digeflid IR RS E 7RSS
MmN o
i =4 o
IR [EE RAAE 7T, 1ZEX R bit & X[ 5% ssb_data_define
Stk kAT o
R FH e 4 7
N
uint8_t ssb_val;
ssb_val = flash_ssb_status_get();

5.9.22 ¥ flash_interrupt_enable

NERAIR T R EL flash_interrupt_enable
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5.9.23

2023.10.26

% 203. K% flash_interrupt_enable

BiH #R
A€ flash_interrupt_enable
PR T void flash_interrupt_enable(uint32_t flash_int, confirm_state new_state);
Thegfik e B I A7 o b
HNZH flash_int: [NAZ IR, FTDURAERRMA S, MR I
flash_interrupt_type
WMASH 2 new_state: Bt E FHORZ
ZZHOTIER A Kbz — . TRUE, FALSE.
th =% 7
b4 EIf ) P
Sk ok AF x
Bl H B 4 7
flash_interrupt_type
FLASH_ERR_INT: DN 748 15 v
FLASH_ODF_INT: INFF A 58 b

N

\ flash_interrupt_enable(FLASH_BANK1_ERR_INT | FLASH_BANK1_ODF_INT, TRUE);

¥ flash_slib_enable

T AR T K% flash_slib_enable

® 204. K# flash_slib_enable

A i3}
ERAE flash_slib_enable
R Y flash_status_type flash_slib_enable(uint32_t pwd, uint16_t start_sector, uint16_t
inst_start_sector, uint16_t end_sector);
Digefliid fiiRe e R FEIX T RE, JFACE Kbk

MASHA

pwd: APEDCE, e IXEAR I A, I T SRR S, R BRI
P NIRRT

MINSHL 2 start_sector: 224z /E X 4A X 55

WMANSH 3 inst_start_sector: Z4FEX 154 X FF4h X Sl
MANZH 4 end_sector: %24 X 451 3 X 5 1Y

i 24 7

IR [FE BARIRTS, ZSHORAIHEIR I flash_status_type
SR kAT 7

e F e 7

N

flash_status_type status = FLASH_OPERATE_DONE;
status = flash_slib_enable(0x12345678, 0x04, 0x05, 0x06);

5.9.24 ¥ flash_slib_disable

TR T K% flash_slib_disable
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% 205. ¥ flash_slib_disable

WH #R
A€ flash_slib_disable
PR T error_status flash_slib_disable(uint32_t pwd);
Thegfik RBE 4 X D RE
LN pwd: ZAPEXER, FTAANIEMEE, 5SS A B FH A
th =% 7
IR A PRI
ZfENHF 22— : ERROE, SUCCESS.
Se kg AF 7
B A ¥
TERE: I B EH L) 7 2 AT P AN A5k 2 1 F o
Nl
error_status status;
status = flash_slib_disable(0x12345678);

5.9.25 ¥ flash_slib_state get
NRIA T R flash_slib_state_get

% 206. ¥ flash_slib_state_get

T H Eii:pa
ERAE flash_slib_state_get
R Y flag_status flash_slib_state_get(void);
Digefliid BRI 24 X RS
LN x
25 W
IR [FIME flag_status: FrELHPRES
ZIREE Ay 2 — « SET, RESET.
So oAt I
W e 2 I
~Hl
flag_status status;
status = flash_slib_state_get();

5.9.26 ¥ flash_slib_start_sector_get

NRHIA T R flash_slib_start_sector_get

F 207. K% flash_slib_start_sector_get

W H i3
R flash_slib_start_sector_get
R ER T uint16_t flash_slib_start_sector_get(void);
ThRestik SREL 224 P X 0 e X5
MANSH p
25 p
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BH

[P

R EHME

G R B X 5

Sk kAT

Wi F pa 2

off | orf |

Bl

uint16_t num;

num = flash_slib_start_sector_get();

5.9.27 ¥ flash_slib_inststart_sector_get

NEIA T K flash_slib_inststart_sector_get

#* 208. X flash_slib_inststart_sector_get

H #iR
A€ flash_slib_inststart_sector_get
BRI AR Y uint16_t flash_slib_inststart_sector_get(void);
Thread SR 2 4 P X 452 XA B (X5 1
LN I
it 2% W
AR GAPEIX AR A XA B X 50
So kAt I
Bl H B 4 7
Nl
uint16_t num;
num = flash_slib_inststart_sector_get();

5.9.28 K% flash_slib_end_sector_get
NI T i # flash_slib_end_sector_get

# 209. K¥ flash_slib_end_sector_get

WA Ei::3%)
R flash_slib_end_sector get
PR B T uint16_t flash_slib_end_sector_get(void);
Digeftik SR 2 4 e X 4 R i [X 51
MmN o
i =4 o
12 [EE LREX G HR X 5
Stk kAT o
B H R 4 o
N
uint16_t num;
num = flash_slib_end_sector_get();

2023.10.26
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5.9.29 ¥ flash_crc_calibrate
R T A% flash_crc_calibrate

x 210. E ¥ flash_crc_calibrate

BiH #R
A EA flash_crc_calibrate
PR T uint32_t flash_crc_calibrate(uint32_t start_sector, uint32_t sector_cnt);
Thegdid PP DA 745 € Y LB X ) CRC 15
WMASHA start_sector: CRC i+5IJF4fF X S
WA 2 sector_cnt: CRC 55 X Mk
ot 28 x
I ) 1) CRC fH
Sk ok AF 7
Bl H B 4 7

TER: TS0 XA GERE B9 %25 X K E T B IX I, AT i —IX

Bl

uint32_t crc_val;

crc_val = flash_crc_calibrate(0, 10);

5.9.30 ¥ flash_boot_memory_extension_mode_enable

R T B flash_boot_memory_extension_mode_enable

% 211. B# flash_boot_memory_extension_mode_enable

T H Ei:13%)
H4 flash_boot_memory_extension_mode_enable
R Y void flash_boot_memory_extension_mode_enable(void);
Digeflid He B SRR AR XAy A A7t X I
BB 5 R AR
LN I
it 25 W
IR [FIME ¥
So okt 7
W e 2 7
VLR BLRER FEALE —k, —HAEM, WA, LR SR CEX .
Nl
flash_boot_memory_extension_mode_enable();
nvic_system_reset();

5.9.31 ¥ flash_extension_memory_slib_enable

R T BB HL flash_extension_memory_slib_enable

F 212. ¥ ¥ flash_extension_memory_slib_enable

T H

Hik

flash_extension_memory_slib_enable

2023.10.26
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W H Ei: o)
PR flash_status_type flash_extension_memory_slib_enable(uint32_t pwd, uint16_t
inst_start_sector);
Thegfik FERE A AR X a2 42 PE X T RE,  IIC B 0 XGRE4A B X
NS pwd: FAEY RAFME X I A XM RS, 22 4 e XU 8 SO, NS TH SR
ARSI, AR AN 75 a0 N LE T ) 25 )
MANZH 2 inst_start_sector: FAEY RAEME X I 2 4 E X H7 4 X P 4f i X 515
2% I
IR [EE EAEIRTS, ZSHOEIRER I flash_status_type
So oAt I
B R ¥
VEE: TN R RAF 1 X [T R BEH — T X B B 22 IX B -
Nl
flash_status_type status = FLASH_OPERATE_DONE;
status = flash_extension_memory_slib_enable(0x123456, 0x01);

5.9.32 ¥ flash_extension_memory_slib_state get
NERFER T % flash_extension_memory_slib_state_get

* 213. K# flash_extension_memory_slib_state_get

H #iR
R flash_extension_memory_slib_state get
R B T flag_status flash_extension_memory_slib_state_get(void);
Thegsmiik SRIMEAAY AP X 2 2 FE X D REIRES
LN x
a2 8 x
YL EN flag_status: FREALFPRES
iRk bME N hz — . SET, RESET.
Sk ok AF x
W F R 2 7
~Hl
flag_status status;
status = flash_extension_memory_slib_state_get();

5.9.33 ¥ flash_em_slib_inststart_sector_get
TR T R flash_em_slib_inststart_sector_get

£ 214. K ¥ flash_em_slib_inststart_sector_get
A iR

ZERAE flash_em_slib_inststart_sector_get

R T uint16_t flash_em_slib_inststart_sector_get(void);
Digeflid R EAY A X 24 R X Fg 2 X AA i X 515
WMANSH p

25 7
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5.9.34

5.10

2023.10.26

BH EiE:p4y
R EHME T A X 2 R X 52 R AG B3 X 51
Sk kAT 7
Wi F pa 2 x

Bl

uint16_t num;

num = flash_em_slib_datastart_sector_get ();

K ¥ flash_low_power _mode_enable

N AR T K% flash_low_power_mode_enable

 215. ¥ flash_low_power_mode_enable

H #iR
A EA flash_low_power_mode_enable
BR £ 5 Y void flash_low_power_mode_enable(confirm_state new_state);
Thread HE B N AR D FERE 5
LTPNE 2 new_state: LB NIHKIIFEIRTS
wEHA gl bz — « TRUE, FALSE.
it 2% W
AR I
So oAt I
Bl H R 2 7
Nl

| flash_low_power_mode_enable(TRUE);

BEHME AR HEE (GPIO/IOMUX)

GPIO 744514 gpio_type, & XT3 14 “at32f421_gpio.h i
[ex
* @brief type define gpio register all
*/
typedef struct
{

} gpio_type;

TRAH T GPIO F 78 M
# 216. GPIO FF#EXT MR

TR iR
cfgr GPIO Ft & % {7 2%
omode GPIO #ir i 5 7 2%
odrvr GPIO Ly HENMI N RE J1 V) #2125 4725
pull GPIO I/ FHi#f7és
. ®3m I B 2.0.7
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T iR

idt GPIO i NEHi AF A7 4%

odt GPIO % Hh £l 77 474

scr GPIO % B /iR 1%

wpr GPIO 5 R A 24+

muxl GPIO & Hihr 517 %

muxh GPIO & Hmihi a4

clr GPIO hiiB R ar 3%

hdrv B R HL IR BIRN B 7 D) 442 ) 5 47 2%

TRLEH T GPIO A1 IOMUX £ B& $ ¥ .

% 217. GPIO 1 IOMUX ER ¥ &%

R4

i7p%)

gpio_reset

GPIO 1 CRM B &AL

gpio_init

Wtk GPIO 4k

gpio_default_para_init

WIEEH GPIO Bl S3

gpio_input_data_bit_read

IR E 1) GPIO Hai A\ i 11 1K) 51

gpio_input_data_read

BHLAE 2 1 GPIO i A iy

gpio_output_data_bit_read

BEHUHE E 1) GPIO it i 117 51

gpio_output_data_read

BHUHE 7 1) GPIO i th o 1

gpio_bits_set

EI GPIO 5]

gpio_bits_reset

S 47 GPIO 5]

gpio_bits_write

5 GPIO 5| {1E

gpio_port_write

5 GPIO w; 11&

gpio_pin_wp_config

& GPIO 3]s fRe

gpio_pins_huge_driven_config

HEE GPIO 5 Bk A ra i HEZN M fiE

gpio_pin_mux_config

fic & 51 | IOMUX T8

5.10.1 K% gpio_reset
TRAA T KL gpio_reset

#* 218. E# gpio_reset

T H ik
R4 gpio_reset
PR % A void gpio_reset(gpio_type *gpio_x);

Thaestik GPIO i CRM S 7217 s = AL

LN gpio_x: FTEFEMN GPIO 4MK, %S Hn] DUEIE Kz —:

GPIOA, GPIOB, GPIOC, GPIOF

25 7

R [EME 7
So oAt 5

5 18 R crm_periph_reset();

~Fl

‘ gpio_reset(GPIOA);
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5.10.2 Ei# gpio_init
TRAA T K%L gpio_init

£ 219. E¥ gpio_init

BiH iR

PR EA gpio_init

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

Difeftig WIEa1L GPIO #1%

LN gpio_x: PR GPIO 4hik, ZZHAT UG E Kz —:
GPIOA, GPIOB, GPIOC, GPIOF

BMINSHL 2 gpio_init_struct: #5m 45114 gpio_init_type HIfa%F

a2 8 x

pAEIf ) 7

Sk ok AF 7

Bl H B 4 7

gpio_init_type structure
gpio_init_type 7F at32f421_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|1 0
GPIO_PINS_1: GPIO 5| i 1
GPIO_PINS_2: GPIO 5| 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_8: GPIO 5|1 8
GPIO_PINS_9: GPIO 5|1 9
GPIO_PINS_10:  GPIO 5|4 10
GPIO_PINS_11:  GPIO 5]l 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

2023.10.26
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5.10.3

2023.10.26

W HE GPIO #i 2 7
GPIO_OUTPUT_PUSH_PULL:  GPIO #ffff i =,
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 FHifz
gpio_mode

W GPIO #izt

GPIO_MODE_INPUT: fic & GPIO M A izt
GPIO_MODE_OUTPUT: i & GPIO A%t #5i=
GPIO_MODE_MUX: fic & GPIO A& it

GPIO_MODE_ANALOG: B GPIO AU
gpio_drive_strength

wE GPIO IkshfE /1

GPIO_DRIVE_STRENGTH_STRONGER: # K HL R HESNM N fE
GPIO_DRIVE_STRENGTH_MODERATE: & 1 B sh/ W fig
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);

B3 gpio_default_para_init
NERIA T K%L gpio_default_para_init

% 220. ®H gpio_default_para_init

| R

R gpio_default_para_init

PR 2 A void gpio_default_para_init(gpio_init_type *gpio_init_struct);
Digeftik WiHtk GPIO ZRiAS 3L

MWASHL gpio_init_struct: 5 m 4514 gpio_init_type HIFa%F

i =4 7

R [EME 7

Stk kAT 7

R FH eR 4 7

NEAIR T gpio_init_struct &SRR IMER G

% 221. gpio_init_struct BRiAE

53} BE

gpio_pins GPIO_PINS_ALL

® 176 |
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HLR NN

gpio_mode GPIO_MODE_INPUT

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);

5.10.4 BK¥{ gpio_input_data_bit_read
N EHIR T B %L gpio_input_data_bit_read

* 222. E# gpio_input_data_bit_read

TiH iR
R gpio_input_data_bit_read
PR T flag_status gpio_input_data_bit_read(gpio_type *gpio_x, uint16_t pins);
Thread BRI E B9 GPIO H Ak D 5|
MNZHA gpio_x: FTiE#ER GPIO 4k, ZSHmT UL E Kz —:
GPIOA, GPIOB, GPIOC, GPIOF
MINSH 2 pins: KERLEM GPIO 51, &% gpio_pins £ F HUE
it 2% W
A EIRN B GPIO N 5] AR A
Sk ok AF x
B F eR 2 7
Nl

‘ gpio_input_data_bit_read(GPIOA, GPIO_PINS_0);

5.10.5 BR%{ gpio_input_data_read
T HEAER T K% gpio_input_data_read

3 223. E# gpio_input_data_read

W H iR
ZERAEA gpio_input_data_read
R Y uint16_t gpio_input_data_read(gpio_type *gpio_x);
Digeftiik BEHUHE 2 1 GPIO % A\ it
WA gpio_x: Frik$Em) GPIO 4hk, ZZH LA E Kbz —:
GPIOA, GPIOB, GPIOC, GPIOF
i =4 7
R [EME B GPIO # A b IR
SR kAT 7
R FH eR 4 7
~Hl

‘ gpio_input_data_read(GPIOA);

2023.10.26 FEATTRH A 2.0.7
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5.10.6 Ei¥k gpio_output_data_bit_read

NFRAIAR T MR % gpio_output_data_bit_read

5.10.7

5.10.8

2023.10.26

* 224. F# 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: JTIEFFEK] GPIO 4hist, S Hn] LUERH H 2z —:
GPIOA, GPIOB, GPIOC, 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 225. ¥ 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, 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

% 226. 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 —:

# 178 |
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BH EiEp)
GPIOA, GPIOB, GPIOC, GPIOF

MASH 2 pins: K ZELEK) GPIO 511, 2% gpio_pins A HUH I
it 5 x

iR el x

Stk oK1 x

e F ek % 7

Bl

l gpio_bits_set(GPIOA, GPIO_PINS_0);

5.10.9 BR¥ gpio_bits_reset
NERAE T R gpio_bits_reset

x® 227. EK# 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: FTEFEM GPIO 4hik, %SH AL A HF 2 —:
GPIOA, GPIOB, GPIOC, 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);

5.10.10

¥ gpio_bits_write
FERHIAR T R EL gpio_bits_write

R 228. K ¥ 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, 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

2023.10.26
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Bl

| gpio_bits_write(GPIOA, GPIO_PINS_0, TRUE);

5.10.11 K% gpio_port_write
TR HIAR T BRI gpio_port_write

* 229. E# gpio_port_write

i H

it}

H4

gpio_port_write

R | =

B

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, 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);

5.10.12 K% gpio_pin_wp_config
T ERAER T K% gpio_pin_wp_config

 230. ¥ gpio_pin_wp_config

BH

ik

X

R4

gpio_pin_wp_config

B KR

void gpio_pin_wp_config(gpio_type *gpio_x, uint16_t pins);

BILi 1 (B

fic & GPIO 5| 5 {74

LN 2|

gpio_x: FTEFEM GPIO 4k, ZSH AU A HF 2 —:
GPIOA, GPIOB, GPIOC, 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);

5.10.13 ¥ gpio_pins_huge_driven_config

AR T k% gpio_pins_huge_driven_config

2023.10.26
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X 231. K% gpio_pins_huge_driven_config

B H iR

A€ gpio_pins_huge_driven_config

PR T void gpio_pins_huge_driven_config(gpio_type *gpio_x, uint16_t pins,
confirm_state new_state);

Difeftig FCE GPIO 5 Ik oK H st #E3h /M R

MNZH gpio_x: FrikdFm GPIO 4hik, S LAk E Hhe —:
GPIOA, GPIOB, GPIOC, GPIOF

MWANZH 2 pins: R E K GPIO 511, Z% gpio_pins £ 7 BUHE U [

MWANZH 3 new_state: 14 ZHLE MR KRS GEIRE, WikFEH (TRUE) 52t
F (FALSE)

ot 28 x

I[N 7

Sk ok AF x

Bl H B 4 7

il

‘ gpio_pins_huge_driven_config(GPIOA, GPIO_PINS_0, TRUE);

5.10.14 K% gpio_pin_mux_config

2023.10.26

NRAIA T PR EL gpio_pin_mux_config

R 232. ®H gpio_pin_mux_config

| R

ERAE gpio_pin_mux_config

PR3 void gpio_pin_mux_config(gpio_type *gpio_x, gpio_pins_source_type
gpio_pin_source, gpio_mux_sel_type gpio_mux);

ThRedthiR fic & 51 IOMUX Thg

LN 2|

gpio_x: FTEFN GPIO 4M%, ZSHn UL E 2 —:
GPIOA, GPIOB, GPIOC, GPIOF

MANZH 2 gpio_pin_source: 4 EE &K GPIO 5
MANZH 3 gpio_mux: FEALE K IOMUX & 5118
LTE St x

iR [E{H x

SethAE x

e P B 5 ¥

gpio_pin_source

& GPIO 5] i

GPIO_PINS_SOURCEQO: GPIO 5|1 0
GPIO_PINS_SOURCE1: GPIO 7| i 1
GPIO_PINS_SOURCE2: GPIO 5|l 2
GPIO_PINS_SOURCE3: GPIO 7| 1 3
GPIO_PINS_SOURCE4: GPIO 5| 1 4
GPIO_PINS_SOURCES5: GPIO 5| i1 5
GPIO_PINS_SOURCE®: GPIO 5| 1 6
GPIO_PINS_SOURCET7: GPIO 5|1 7

#1811 R 2.0.7
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5.11

2023.10.26

GPIO_PINS_SOURCES:
GPIO_PINS_SOURCES9:
GPIO_PINS_SOURCE10:
GPIO_PINS_SOURCE11:
GPIO_PINS_SOURCE12:
GPIO_PINS_SOURCE13:
GPIO_PINS_SOURCE14:
GPIO_PINS_SOURCE15:
gpio_mux

HEPREFLE T IOMUX R 5|E
GPIO_MUX_0
GPIO_MUX_1
GPIO_MUX_2
GPIO_MUX_3
GPIO_MUX_4
GPIO_MUX_5
GPIO_MUX_6
GPIO_MUX_7

B

GPIO 5| i 8

GPIO 5|1 9

GPIO 5]/ 10
GPIO 5|1 11
GPIO 5|1 12
GPIO 5|1 13
GPIO 5|1 14
GPIO 5|1 15

‘ gpio_pin_mux_config(GPIOA, GPIO_PINS_SOURCEO, GPIO_MUX_0);

12C 80 (12C)

12C 7 f74n 4t i2c_type, & X+ 31 “at32f421_i2c.h T

/**

* @brief type define i2c register all

*/
typedef struct
{

}i2c_type;

TREH T 12C FEA RN

* 233.12C FHERITPER

s

D)

ctri1

12C =l 1745 1

ctrl2

12C =l T 1748 2

oaddr1

12C A HLHLHE 25 77 2% 1

oaddr2

12C A HLHHEZF 7758 2

dt

12C s w17 a5

sts1

2C IRESFHE

sts2

2C RAETHAE 2

clketrl

12C WP 6] & 1788

tmrise

12C LTHA (A1 17 7

% 182 |
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2023.10.26

TREGH T 12C FEREL

My LA
'E’\F‘u:

%+ 234.12C ERB LK

R4

Eiipy

i2c_reset

12C 4% EAr

i2c_software_reset

12C 4% EAr

i2c_init WE 12C MLk F
i2c_own_address1_set WE AL 1
i2c_own_address2_set WE AR 2
i2c_own_address2_enable AHLHLbE 2 fFRE
i2c_smbus_enable Smbus A fF g
i2c_enable 12C A& fE
i2c_fast_mode_duty_set T B PR 2
i2c_clock_stretch_enable B b 4 J f g
i2c_ack_enable ACK i B A5 &

i2c_master_receive_ack_set

B E TR N 242

i2c_pec_position_set

£ smbus #XIF HAE BT, T 3E PEC LB

i2c_general_call_enable IR B
i2c_arp_mode_enable SMBus ARP Hithi: i fig
i2c_smbus_mode_set SMBus % &k #E
i2c_smbus_alert_set SMBus 285 W H T3 &
i2c_pec_transmit_enable PEC &5 flifig
i2c_pec_calculate_enable PEC il-H s
i2c_pec_value_get Y17 PEC 1H
i2c_dma_end_transfer_set DMA & 45 i $5 7
i2c_dma_enable DMA &5 fE
i2c_interrupt_enable 12C Bt
i2c_start_generate FEAE IR AT
i2c_stop_generate PR RS
i2c_7bit_address_send Rk T AL LB
i2c_data_send RIAEHHR
i2c_data_receive Ve
i2c_flag_get FREUbT &
i2c_flag_clear ] ER T
# 235. 12C M A B ERHUE K

E¥ Ei::3o
i2c_config 12C R BIAA L
i2c_lowlevel_init 12C KJEVI4E4k
i2c_wait_end 12C S5 FrEitin fL 4t ol
i2c_wait_flag 12C & H5hr 4
i2c_master_transmit 12C EHUREER R0
i2c_master_receive 12C MBI CGReilsi=0
i2c_slave_transmit 12C MR EE R CReilii =0

% 183 |
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RH 4

iR

i2c_slave_receive

12C MAHLEZISH: (REIRRBEED

i2c_master_transmit_int

12C ENUREFIE RO

i2c_master_receive_int

12C ML Chlrsi=)

i2c_slave_transmit_int

12C MALRIZEEHE (Rl

i2c_slave_receive_int

12C MHLEH R (Rl

i2c_master_transmit_dma

12C EHLRIEZSE (DMA D

i2c_master_receive_dma

12C F ML (DMA Bix)

i2c_slave_transmit_dma

12C MHLRZ%HE (DMA #iz0)

i2c_slave_receive_dma

12C MMLE R (DMA #ix0)

i2c_memory_write

12C E#i#2 %] EEPROM (#i##E0)

i2c_memory_write_int

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

i2c_memory_write_dma

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

i2c_memory_read

12C )\ EEPROM #44#l (A=)

i2c_memory_read_int

12C )\ EEPROM B34l (K0

i2c_memory_read_dma

I2C )\ EEPROM 3445 (DMA ##z0)

i2c_evt_irq_handler 12C FFH Wt ik £
i2c_err_irq_handler 12C %857 H W ek 3
i2c_dma_tx_irq_handler 12C DMA & 3% H 7 6 £
i2c_dma_rx_irq_handler 12C DMA 245 = 1 b %

5.11.1 ¥ i2c_reset
R T R i2¢c_reset

% 236. H# i2c_reset

TiH Eii:py
R i2c_reset
Eap gt void i2c_reset(i2c_type *i2c_x)
Dhred Bt CRM (RHEPFIEALE D SAL12C Sk, 4 12C B FF A as B ARG E

LN 2|

i2c_x: Pk 12C A%

ZHOT LR A bz —: 12C1, 12C2
i 24 7
12 [EE o
Stk kAT o
W FH R void crm_periph_reset(crm_periph_reset_type value, confirm_state new_state);
Bl

| i2c_reset(12C1);

5.11.2 FK¥ i2c_software_reset
T RAIR T PRELi2¢_software_reset

R 237. K# i2c_software_reset

BH

[P

i2c_software_reset

2023.10.26
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5.11.3 PR% i2c_init
TR T KK i2c_init

5.11.4

2023.10.26

HiA iR
PR E R Y void i2¢c_software_reset(i2c_type *i2c_x, confirm_state new_state);
Digesik I 12C MBI N ERIRE AL, BAL 12C 4ME, SEBRRCRF i2¢_reset(i2c_type
*i2c_x)—F¢
MANSEA i2c_x: FTELFEHT 12C Fhix%
SZHOT LR A oz —: 12C1, 12C2
WSS 2 new_state: R ALRES
ZHOT LR A b2 —: TRUE. FALSE
i 24 7
12 [EME 7
etk AT o
B R o
~pl
i2c_software_reset(12C1, TRUE);
i2c_software_reset(12C1, FALSE);

X 238. EI i2c_init

i) Hig
Cifed i2c_init
BRI KR void i2c_init(i2c_type *i2c_x, i2c_fsmode_duty_cycle_type duty, uint32_t speed);
ik W 12C SEIE, LR BORBE T b

MASHA

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

NS 2 duty: PROERIA T SCL @k b7k
S ET: duty BB E 2122 vFIUE TS
WA 3 speed: SR, AL Hz
it 25 7
I 7
So okt 7
W e 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
R T K% i2c_own_address1_set

% 185
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3 239. K# i2c_own_address1_set

BiH #R

A€ i2c_own_address1_set

PR 2 A void i2c_own_address1_set(i2c_type *i2c_x, i2c_address_mode_type mode,
uint16_t address);

Difeftig W E AN 1

NS mode: AL 1 HuhEAE
Z R E 1. mode 1 [ 3 £ 12 S8 fu v A T

NS 2 address: AHlibL 1

th =% 7

IR A ¥

Sk ok AF 7

B R o

mode

APUHBHE 1 HuhE AR

I2C_ADDRESS_MODE_7BIT: 7 ik

I2C_ADDRESS_MODE_10BIT: 10 fitihitAi=

N

‘ i2c_own_address1_set(12C1, 12C_ADDRESS_MODE_7BIT, 0xA0);

5.11.5 BKi¥ i2c_own_address2_set

FRAIR T A% i2c_own_address2_set

* 240. F# i2c_own_address2_set

A i3}
ERAE i2c_own_address2_set
PR3 void i2c_own_address2_set(i2c_type *i2c_x, uint8_t address);
Difedtiik WEANMIE 2, RAEANMN: 2 525, bbb A G Rk FET R ZHbik

WSCRR 7 Artiuk, ASSCHF 10 frtsht

MASHA

i2c_x: FTik$EM 12C S

LS LUEIR H e —: 12C1, 12C2
WMASHL 2 address: ANliL 2
i 25 7
R A 7
Je kAt 7
B FH R 2 7
N

| i2c_own_address2_set(12C1, 0xBO);

5.11.6 K ¥ i2c_own_address2_enable

2023.10.26

R T % i2c_own_address2_enable

£ 241. B i2c_own_address2_enable

T H

Hik

i2c_own_address2_enable
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HiA iR

PR void i2c_own_address2_enable(i2c_type *i2c_x, confirm_state new_state);

Tifeftig AL 2 fRE, HAAEANMEL 2 [F6E T EANMIE 2 473 FHEM
i2c_own_address2_set it &1 /1]

MANSEA i2c_x: FTELFEHT 12C Fhix%
SZHOT LR A Hh 2 —: 12C1, 12C2

MINZH 2 new_state: Huhlk 2 flgEIRZ
ZHOT LR A b2 —: TRUE. FALSE

i 24 ¥

12 [EME ¥

etk AT o

B R o

~pl

| i2c_own_address2_enable(12C1, TRUE);

5.11.7 K#¥( i2c_smbus_enable

TR T K%L i2c_smbus_enable

% 242. EK# i2c_smbus_enable

H #iR
A€ i2c_smbus_enable
R B T void i2c_smbus_enable(i2c_type *i2c_x, confirm_state new_state);
Thagsiik SMBus #fERE, EHREAEERINE 12C £

MASHA

i2c_x: FTik$EM 12C S

ZSHA LU E Pz —: 12C1, 12C2

BWANSH 2 new_state: SMBus U AEIRAS
ZSHOT LB E Kbz —: TRUE. FALSE

it 25 7

R [BE 7

SR okt 7

e FH R 2 7

N

‘ i2c_smbus_enable(I12C1, TRUE);

5.11.8 ¥ i2c_enable
NERAIR T BR%i2¢c_enable

2023.10.26

+ 243. E# i2c_enable

A iR
R4 i2c_enable
R T void i2c_enable(i2c_type *i2c_x, confirm_state new_state);
ThRestik 12C #h i fiifig

WASHA

i2c_x: P 12C b

GSHA LR A Kz —: 12C1, 12C2

% 18T |
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HiA i)
WMANSH 2 new_state: 12C #MAAEAEIRZS
ZSHTLLEEE 2 —: TRUE. FALSE
LR 7
IR [E{E 7
S AF 7
AR IR 7
il

| i2c_enable(12C1, TRUE);

5.11.9 Ki#¥ i2c_fast_mode_duty set

NERFEAR T R i2c_fast_mode_duty_set

3+ 244. ¥ i2c_fast_mode_duty_set

H #iR
ef e i2c_fast_mode_duty_set
BRI 2R Y void i2c_fast_mode_duty_set(i2c_type *i2c_x, i2c_fsmode_duty cycle_type duty);
Thread BB PN 1 SCL IR AL 5 i F 96 B2 U, 1% R B RE AT 45 16 BR ] 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%
USHAT LRI E P —: 12C1, 12C2

WMASHL 2 duty: PR SCL B4k 5=t
ST duty B E 2SR VFIUE TG

24 7

R EE 7

SRkt 7

Wi F R 7

duty

PERLR, A EE>400kHZz) T SCL A2k 523t

|2C_FSMODE_DUTY 2 1:

PO AU SCL B4k At 2: 1

I2C_FSMODE_DUTY_16_9: i SCL &4k 5=t N 16: 9

2N

‘ i2c_fast_mode_duty_set(12C1,

I2C_FSMODE_DUTY_2_1);

5.11.10 X ¥ i2c_clock_stretch_enable

T FRAIR T A% i2¢_clock_stretch_enable

£ 245. ¥ i2c_clock_stretch_enable

HH R
ZERAE i2c_clock_stretch_enable
R Y void i2c_clock_stretch_enable(i2¢_type *i2c_x, confirm_state new_state);
Thegdmiik IS AL RE, ZR B T MAHL, S ENTER, ERZBNHERT, B0

JERFBHSERE,  [RIDYIX AR RT LAE S ML AT BE H T A B K18 T B R AN S e sl

2023.10.26
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HiA i)

IR T RAAR, A8 IS 75 2 ML L Ih B PR AT $R 2 LB S R B A g, 1
Ui LR 10 R, A — AN SR ANREPE 1

AN i2c_x: Fik#E 12C 4K
ZSHOT LB Kbz —: 12C1, 12C2

MNSH 2 new_state: %L AL AT HRRTS
ZSHOT IR Kbz —: TRUE. FALSE

IR [E{E 7

S AF 7

Wi F R 7

i

‘ i2c_clock_stretch_enable(12C1, TRUE);

5.11.11

¥ i2c_ack_enable
NERMIA T L i2c_ack_enable

& 246. E# i2c_ack_enable

H #iR
R i2c_ack_enable
PR T void i2c_ack_enable(i2c_type *i2c_x, confirm_state new_state);
Dhred BCE ACK A1 NACK MR, 1% bR U] T N LRI AL il — 4> 7755 1) ACK B

NACK, Z%F 12C @il il L ACK M N AT LA R 12C Pl i & AT32 &% Tt

MASHA

i2c_x: PTik#EM 12C S

ZSHA LUl g bz —: 12C1, 12C2

MNSH 2 new_state: ACK MR RZS
ZZSHOTLLE E Kbz —: TRUE. FALSE
it 24 7
IR [E{H o
SR ok 7
B R o
N

‘ i2c_ack_enable(12C1, TRUE);

5.11.12

¥ i2c_master_receive_ack_set

FERAIA T A% i2c_master_receive_ack_set

F 247. K i2c_master_receive_ack_set

T H R
ZERAE i2c_master_receive_ack_set
PR 3 A void i2c_master_receive_ack_set(i2c_type *i2c_x, i2c_master_ack_type pos)
Thegdmiik TR B ], AE BRI E % void

i2c_ack_enable(i2c_type *i2c_x, confirm_state new_state) 142k f & . %k 1
TER FEZ RN T 1EENHEMOBE N N AN 758, BRR8 IERA Y [E1 52 NACK

2023.10.26
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HiA iR
NSH i2c_x: Frik#ER 12C 4k
YO LLIER A Kz —: 12C1, 12C2
MNSH 2 pos: ACKEN “:%¢fr &
ZR T pos B B 2124 VA T
i 25 7
R [EME 7
ST 7
e F R 7
pos

ACKEN A2 fr &

I2C_MASTER_ACK_CURRENT: ACKEN /&0 SAE H T 4 mife 57
12C_MASTER_ACK_NEXT: ACKEN A7 R A T 55 AN -1
il

‘ i2c_master_receive_ack_set(12C1, TRUE);

511.13 ¥ i2c_pec_position_set
NERFR T RH i2c_pec_position_set

* 248. E# i2c_pec_position_set

W H #iR
R i2c_pec_position_set
R AR T void i2c_pec_position_set(i2c_type *i2c_x, i2c_pec_position_type pos);
Dhred 7t SMBus AT HAE BN, T E PEC WML E, e e 1%
FE N T AE ENUBOB N BRI AN AT, ARlS IE R 321 PEC IR E NACK
HNSH i2c_x: ik 12C 4K
ZHOT LR A bz —: 12C1, 12C2
WSS 2 pos: PEC fii &
S ET: pos B E L ZS A VFIMETEH
a2 8 x
A IR 7
So oAt 7
W F R 2 7
pos
ACKEN ‘Ez4 7 &
[2C_PEC_POSITION_CURRENT: YT 2 PEC
I2C_PEC_POSITION_NEXT: =i PEC
2Nl

\ i2c_pec_position_set(12C1, 12C_PEC_POSITION_CURRENT);

5.11.14 ¥ i2c_general_call_enable
NERAIAR T B %i2c_general_call_enable
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% 249. ¥ i2c_general_call_enable

BiH #R

A€ i2c_general_call_enable
PR T void i2c_general_call_enable(i2c_type *i2c_x, confirm_state new_state);
Thegfik JUREHLAEAERE, AERE TS 2w HE AR 0x00
MANSEA i2c_x: PR 12C 4k

ZHOT LR A Hh 2 —: 12C1, 12C2
MANZH 2 new_state: | HRIIILE AERAS

ZZHAT UL E 2 —: TRUE. FALSE
th =% 7
b4 EIf ) P
Sk ok AF x
Bl H B 4 7

Nl

‘ i2c_general_call_enable(I12C1, TRUE);

5.11.15 ¥ i2c_arp_mode_enable
R T K% i2c_arp_mode_enable

#* 250. F¥# i2c_arp_mode_enable
oiH P

i2c_arp_mode_enable

iy

R | R
S
e

void i2c_arp_mode_enable(i2¢c_type *i2c_x, confirm_state new_state);
SMBus ARP il ffifE, {fRE T )5

Wi SMBus EHL: WA EHLHIE 0001000

W& SMBus & Wi N £ ERIAHBEE 0001100x

A% ARP Hr 18 % 2% SMBUS #pill

&g
e
Bt
=

MASHA i2c_x: ik 12C 4K
LS UL H bz —: 12C1, 12C2
MINSHL 2 new_state: ARP il fii AR
ZS AT U E Kbz —: TRUE. FALSE
i 25 7
R A 7
Je kAt 7
B FH R 2 7
N

‘ i2c_arp_mode_enable(12C1, TRUE);

5.11.16 K ¥ i2c_smbus_mode_set
NEHIR T K% i2c_smbus_mode_set

% 251. ¥ i2c_smbus_mode_set
mH R

PR €2 i2c_smbus_mode_set
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HiA i)
PR void i2c_smbus_mode_set(i2c_type *i2c_x, i2c_smbus_mode_set_type mode);
Tifeftig SMBus & BEAILSE, FILAEHE SMBus FHLE# SMBus K4
MANSEA i2c_x: FritHER) 12C Ahix
SZHOT LR A bz —: 12C1, 12C2
MIANSH 2 mode: SMBus B
Z i ET: mode [ 2 S MU VI TG
i 24 ¥
& [EME ¥
Jeth kAT ¥
R FH o 4 p
mode
SMBus # #1512
I2C_SMBUS_MODE_DEVICE:  SMBus 4
I2C_SMBUS_MODE_HOST: SMBus F#l
~pl

‘ i2c_smbus_mode_set(12C1, 12C_SMBUS_MODE_HOST);

5.11.17 ¥ i2c_smbus_alert_set
NERIIA T K% i2c_smbus_alert_set

* 252, B¥i2c_smbus_alert_set

TiH Eii:py
R i2c_smbus_alert_set
Eap g it void i2c_smbus_alert_set(i2c_type *i2c_x, i2c_smbus_alert_set_type level);
Thegsmiik SMBus FZHE 5| FI T 1 &, AT LUK S IE 5] REBE B Ry T B
MWANZHA i2c_x: FriLFERY 12C S
ZZHTLLER A 2z —: 12C1, 12C2
HINSHL 2 level: SMBus H&HE 5| I H T
ZR BT level & 2 ZZH A VFRE L
a2 8 x
R [EME 7
So oAt 7
Wik F pa 2 7
level

SMBus &1 7| il H~F

I2C_SMBUS_ALERT_LOW: SMBus #5| i HifIE B F
I2C_SMBUS_ALERT_HIGH: SMBus 22 3| Jii# i 5 B F
i

\ i2c_smbus_alert_set(12C1, 12C_SMBUS_ALERT_LOW);

5.11.18 X ¥ i2c_pec_transmit_enable
TR T K% i2c_pec_transmit_enable
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X 253. 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
ZHOT LR A Hh 2 —: 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);

5.11.19

¥ i2c_pec_calculate_enable

NI T K% i2c_pec_calculate_enable

#® 254. B 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
ZHOT LU E 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);

5.11.20

H ¥ i2c_pec_value_get

FERFR T EH i2c_pec_value_get

# 255. E ¥ 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

2023.10.26
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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);

511.21 F#i2c_dma_end_transfer_set

FEFER T EH i2c_dma_end_transfer_set

& 256. F# 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);

5.11.22 X ¥ i2c_dma_enable
AR T K# i2c_dma_enable

X 257. 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

2023.10.26
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Bl

| i2c_dma_enable(12C1, TRUE);

5.11.23 F# i2c_interrupt_enable

N RAIER T PRELi2¢_interrupt_enable

3+ 258. 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);

5.11.24 ¥ i2c_start_generate

2023.10.26

MR T K $ i2c_start_generate

# 259. R¥ 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);

5.11.25 % i2c_stop_generate

TR T A% i2c_stop_generate

3+ 260. E# 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);

5.11.26 X ¥ i2c_7bit_address_send

R T K% i2c_Tbit_address_send

 261. ¥ 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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5.11.27 ¥ i2c_data_send
NERHIA T A% i2c_data_send

%+ 262. F# 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);

5.11.28 ¥ i2c_data_receive
R T K% i2c_data_receive

* 263. E# 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);

5.11.29 % i2c_flag_get
TRIIA T %L i2c_flag_get

* 264. ¥ 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

2023.10.26
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5.11.30

2023.10.26

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

R 265. 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);

5.11.31 % i2c_flag_clear
NERIIA T R i2c_flag_clear

# 266. X% 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

2023.10.26
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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);

5.11.32

2023.10.26

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

* 267. 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;

% 200 1

R4 2.0.7



U= AT32FA21[E fF FEBSP&Pack B H 18

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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5.11.33

¥ i2c_lowlevel_init

FRFIA T PAELi2¢_lowlevel_init

%+ 268. X# 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)

511.34 E¥ i2c_wait_end
TRAHR T EH i2c_wait_end

2023.10.26

* 269. K 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
ZREA 5.11.32 BHE 2 %S B AVFEUETEH
So okt p
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5.11.35

2023.10.26

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

#* 270. X# 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
Z R &Y 5.11.32 & {2 %S H eV BUE T
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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5.11.36

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

* 271. 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 F 5.11.32 B 2 %S H RV RUETEH
Je kAt 7
B FH R 2 7
N

‘ i2c_master_transmit(&hi2c, 0xBO, tx_buf, 8, OXFFFFFFFF);
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5.11.37

BR¥ i2c_master_receive

NERFIA T PAEi2c_master_receive

3+ 272. E# 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
Z R E Y 5.11.32 & {3 2 % S8 VA TE
Se skt 7
e FH R 7
il

‘ i2c_master_receive(&hi2c, 0xBO, rx_buf, 8, OxXFFFFFFFF);

5.11.38

E¥ i2c_slave transmit

NERIIA T K i2c_slave_transmit

% 273. H# 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
Z ] E 5.11.32 B E 2 %S R VFIUEEH
S g AE 7
e F R 7
N

2023.10.26

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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5.11.39

¥ i2c_slave _receive

NERFIAR T PREi2¢_slave_receive

%+ 274. F# 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 T 5.11.32 & H 2 ZSHAVFRE T
Se RSk 7
e FH R 2 7
il

‘ i2c_slave_receive(&hi2c, rx_buf, 8, OXFFFFFFFF);

5.11.40

BR¥ i2c_master_transmit_int

TR T BAEi2c_master_transmit_int

+® 275. 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

AL i2c_status_type: 45iR0IG
S ET 5.11.32 B E 2 S HRVFIUETEH

So oAt 5

Wi F R 2 x

2023.10.26
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Bl

l i2c_master_transmit_int(&hi2c, 0xBO, tx_buf, 8, OXFFFFFFFF);

5.11.41

¥ i2c_master_receive_int

R T K% i2c_master_receive _int

% 276. ¥ 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 ® Y 5.11.32 & {5 2 %S H Vv BUE T
Je skt 7
e FH R 2 7
A~

‘ i2c_master_receive_int(&hi2c,

0xBO, rx_buf, 8, OXFFFFFFFF);

5.11.42

K%Y i2c_slave_transmit_int

NERIIA T R i2c_slave_transmit_int

& 277. B¥ 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

2023.10.26
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BH EiE:p4y
ST 5.11.32 B HE L ZSHAVFIUATEH
Sk kAT 7
Wi F pa 2 x
Bl

5.11.43

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
Z R T 5.11.32 A HE 2 ZSH AV BUE T H
SR okt 7
e A I o 4 7
il

‘ i2c_slave_transmit_int(&hi2c, tx_buf, 8, OXFFFFFFFF);

E ¥ i2c_slave_receive_int

% 278. Ki# 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);

5.11.44 X ¥ i2c_master_transmit_dma
TR T BREi2c_master_transmit_dma

2023.10.26

£ 279. EK# 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

% 208 T R 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
Z R E T 5.11.32 & {3 2 2 S Bu VFIRE U
SRSkt 7
e F R 7
il

l i2c_master_transmit_dma(&hi2c, 0xBO, tx_buf, 8, OXFFFFFFFF);

5.11.45

PR % i2c_master_receive_dma

R T Rk i2c_master_receive_dma

% 280. K ¥ 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
Z R & 5.11.32 B HE 2 ZSH AV BE T H
Je kAt 7
R FH eR 4 7
N

‘ i2c_master_receive_dma(&hi2c, 0xBO, rx_buf, 8, OXFFFFFFFF);

5.11.46

BR¥ i2c_slave_transmit_dma

TR T BAEi2¢_slave_transmit_dma

* 281. EK# 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

2023.10.26
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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
Z R E T 5.11.32 & {3 2 2B VP IRE TE

S okt 7

U P R 4 7

i

‘ i2c_slave_transmit_dma(&hi2c, tx_buf, 8, OXFFFFFFFF);

5.11.47

¥ i2c_slave receive_dma

NERFEA T R %L i2¢_slave_receive_dma

% 282. F# 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
Z R T 5.11.32 A {2 %S H eV BUE T
SR kAT 7
R FH eR 4 7
N

‘ i2c_slave_receive_dma(&hi2c,

rx_buf, 8, OXFFFFFFFF);

5.11.48

K% i2c_memory_write

MR T B % i2c_memory_write

X 283. K# i2c_memory_write

BH

[P

i2c_memory_write

2023.10.26
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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 B 5.11.32 & H 2 2B A VFRE T

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);

5.11.49 % i2c_memory_write_int
NERIAR T BREi2c_memory_write_int

+ 284. B¥ 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

2E3m T F211H| - T hRAs 2.0.7
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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

Z ] E 5.11.32 B 2 %S M VFIUEEH

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);

5.11.50 Bi%¥{ i2c_memory_ write_dma
NERIIA T B i2c_memory_write_dma

% 285. H# 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
Z ] E 5.11.32 B E 2 %S R VFIUEEH
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

2023.10.26
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l i2c_memory_write_dma(&hi2c, 0xA0, 0x05, tx_buf, 8, OXFFFFFFFF);

5.11.51

PR ¥ i2c_memory_read

NRAE T K%L i2c_memory_read

#* 286. 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 BT 5.11.32 & 2 2B A VFRE U

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:

Bl

8 for Mk s B
16 fr il e

‘ i2c_memory_read(&hi2c, 0xA0, 0x05, rx_buf, 8, OXFFFFFFFF);

5.11.52

¥ i2c_memory_read_int

NERMIR T BR%i2c_memory_read_int

# 287. ®#¥ 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 AREE A, v LRk i A s 4L i2c_wait_end ()& RF B HTE K

2023.10.26
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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
Z B 5.11.32 & H L ZSHAVFRE T

S okt 7

B FH o 4 7

mem_address_width

EEPROM 7 it sthihik % &
I2C_MEM_ADDR_WIDIH_8:
I2C_MEM_ADDR_WIDIH_16:

N

8 for Mk i B
16 Dzl 58 22

‘ i2c_memory_read_int(&hi2c, OxAO, 0x05, rx_buf, 8, OXFFFFFFFF);

5.11.53

2023.10.26

¥ i2c_memory_read_dma
&R T K% i2c_memory_read_dma

% 288. ¥ 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

JEIIE AL, T LUB T B8 i2c_wait_end ()& R8T SE R

MANSHA

hi2c: 450 i2c_handle_type 2% (451 1k
ZSHEANTER W i2c_handle_type

WMANSH 2 mem_address_width: EEPROM 724 i 5 &
Z M ZEFi: mem_address_width 7 i 5 £ i% S 4 S0 HUE T R
WMASH3 address: EEPROM Hbi}i:
WA 4 mem_address: EEPROM 4 17 i il
MANZH5 pdata: EZEUEHE 1954 Hh ik
MANSH6 size: HHE LI
WMASET timeout: SEfF I I [A]
i 24 7
IR A i2c_status_type: fHiRfUHY

S ET 5.11.32 BB H 2 %S KU v BUE T

FE 2141
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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);

5.11.54 % i2c_evt_irq_handler
TR T KH i2¢_evt_irg_handler
#* 289. B 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);
}

5.11.55 ¥ i2c_err_irq_handler
FEAER T RS i2¢_err_irg_handler
% 290. 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)

5.11.56

5.11.57

2023.10.26

¥ i2c_dma_tx_irq_handler

NERAIAR T K% i2c_dma_tx_irq_handler

%+ 291. E# 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 292. ¥ 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);

# 216 |
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512 WMEKHEXTEEHIFE (NVIC)

NVIC i fF#451 NVIC_Type, & T34 “core_cm4.h iR

/**
* @brief Structure type to access the Nested Vectored Interrupt Controller (NVIC).
¥/

typedef struct

{

} NVIC_Type;

THREET NVIC ZfF5 0%,
% 293. PWC FERXTNE

S R

iser ) P s e
icer FH A R B AT A 2R
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

TR H T NVIC R HUA Y
& 294. PWC FERHUR Y

¥4 i3}
nvic_system_reset R E RS
nvic_irq_enable NVIC i g AR e i &
nvic_irq_disable NVIC ik fg
nvic_priority_group_config NVIC st s o I B
nvic_vector_table_set NVIC H I ) £ 7R S M kb R A B8 bk % 5
nvic_lowpower_mode_config NVIC i Dy FEAR AR L &

5.12.1 ¥ nvic_system_reset
R T BAE nvic_system_reset

£ 295. E# nvic_system_reset

W H iR

ZERAEA nvic_system_reset

R Y void nvic_system_reset(void)
Difeflid RGBT EAran S

WmANZH 7

i 24 7
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i H Ei: P
A EIf ) P
So oAt x
B R A NVIC_SystemReset()
2Nl
[* system reset */
nvic_system_reset();

5.12.2 ¥ nvic_irq_enable
TR T EH nvic_irg_enable

 296. K nvic_irq_enable

T H iR
A€ nvic_irq_enable
PR T void nvic_irq_enable(IRQn_Type irgn, uint32_t preempt_priority, uint32_t
sub_priority)
Thread NVIC ¥l 5E S AL S 2 i B
MNZH irqn:  H T ) R
S EEANHEAR W irgn.
MNSH 2 preempt_priority: & 5264 &
ESHIEUE A TR NVIC_PRIORITY_GROUP_x & SUIf K4 ik e 2%
MIANSHL 3 sub_priority: NS 2% 5 5E
ZSHIEUE A AT NVIC_PRIORITY_GROUP_x ji S5 K i RiAR e 2%
it 25 W
A IR o
Sk ok AF x
5 18 FH R NVIC_SetPriority()
NVIC_EnablelRQ()
irgn
irqn J Tk E R R il a &, RS H P s
WWDT_IRQn: T 32 I 2%
PVM_IRQn: HER]EXINT (4 L RATI (PVMD ity
I2C1_ERR_IRQn: 12C1 i
I2C2_ERR_IRQn: 12C2 iz
2Nl

[* enable nvic irq */
nvic_irq_enable(ADC1_CMP_IRQn, 0, 0);

5.12.3 E¥ nvic_irg_disable
TR T K nvic_irg_disable
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% 297. ¥ nvic_irq_disable

B H iR
A€ nvic_irg_disable
PR 2 A void nvic_irg_disable(IRQn_Type irgn)
Thaedtik NVIC H i % Bt
MIANZH irgn: T EIE R
S EENHEAR W irgn.
it 25 7
IR [F{H p
S okt p
5 1 FH R £ NVIC_DisablelRQ()
~pl
[* disable nvic irq */
nvic_irq_disable(ADC1_CMP_IRQn);

5.12.4 ¥ nvic_priority_group_config

N4 T K%L nvic_priority_group_config

#* 298. E# nvic_priority_group_config

I

i7p)

Ny

nvic_priority_group_config

void nvic_priority_group_config(nvic_priority_group_type priority_group)

g BB ]S
Dl
f2

Eitipa NVIC it 564 7 4L C &
LPNE =4} priority_group: FRIIE e gk o4k B
%S H00] Lk EL nvic_priority_group_type P AT B —MZ4E.
LR 7
IR [EI AR 7
Je kAt 7
R FH R 2 NVIC_SetPriorityGrouping()

priority_group
priority_group I Tk Wit e, HAaligS 85

NVIC_PRIORITY_GROUP_0: {5440 0 (0 izl T4t it 54,
NVIC_PRIORITY_GROUP_1: f4e44H 1 (1 hrF T4 stk s,
NVIC_PRIORITY_GROUP_2: {444 2 (2 fir il T4 sk e,
NVIC_PRIORITY_GROUP_3: 544l 3 (3 Sl T4 itk sk,
NVIC_PRIORITY_GROUP_4: f5c44H 4 (4 fr T4 ks,

Bl

4 o Fl - BEAR S 20
3 LI F-mi MRS 20
2 R I mi AR S 20
LEVA;E R R CINA W )
0 I F-mig MRS 20

[* config nvic priority group */
nvic_priority_group_config(NVIC_PRIORITY_GROUP_4);

5.12.5 E ¥ nvic_vector_table_set

NERFER T %L nvic_vector_table_set

2023.10.26 219 R
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% 299. ¥ nvic_vector_table_set

B H iR
A€ nvic_vector_table_set
PR T void nvic_vector_table_set(uint32_t base, uint32_t offset)
Thegfik NVIC i [a] 55t & bk K2 fm e bk 15 5
NS base: HWiln) BRI L
ESHOTIE PR E H LA T RAM U2 FLASH.
NS 2 offset: HI ] &% (A% Hh hil:
ZS R E SERR R W B R AA L, NI E N 0x200 FIfE L
it 25 7
IR [EME 7
SR okt 7
B o 4 7
base
base F Tk irim R M AL, Holk 28D 5+
NVIC_VECTTAB_RAM: rb b a) B R B bk A7 T RAM

NVIC_VECTTAB_FLASH: Hh b ) B R A LA T FLASH
il

[* config vector table offset */
nvic_vector_table_set(NVIC_VECTTAB_FLASH, 0x4000);

5.12.6 BK¥ nvic_lowpower_mode _config

R IR T BAEL nvic_lowpower_mode_config

& 300. % nvic_lowpower_mode_config

| Ei:1p%)

PRI 4 nvic_lowpower_mode_config

PR 3 void nvic_lowpower_mode_config(nvic_lowpower_mode_type Ip_mode,
confirm_state new_state)

Digefliid NVIC (KT HEAE A R B

MANSHA lp_mode: EF R EHCE IR TFERR
%S UL EL nvic_lowpower_mode_type P4 — AN 2.

HNSH 2 new_state: HIIBAL L X I IK FBOIRAS
ST Hh 2 — © TRUE, FALSE.

i 24 7

IR [EME 7

SR kAT 7

R FH eR 4 7

Ip_mode

Ip_mode M]3 AL & AR Ih AR, HuTig 28 5k

NVIC_LP_SEVONPEND: e R B EE FE (LIRS WFE A/ AD
NVIC _LP_SLEEPDEEP: TR BEARAS AR A7 (] P AZ I R T DR A
NVIC_LP_SLEEPONEXIT:  RZMERARM LG WiR i, 7 BI ik A B AR AR 20

Bl

‘ /* enable sleep-on-exit feature */

2023.10.26
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5.13

5.13.1

2023.10.26

l nvic_lowpower_mode_config(NVIC_LP_SLEEPONEXIT, TRUE);

YRR (PWC)

PWC 17454t pwe_type, & X T30 “at32f421_pwe.h "Il |

/**

* @brief type define pwc register all

*/
typedef struct
{

} pwc_type;

TREGH T PWC FA78 A

3+ 301. PWC F 8% MR

R R
ctrl HE 5 ) B A7 2
ctrlsts AR SRS T3S
ctri2 HLJR AR ] 2 A7 2 2
TRAEE T PWC FEREUS N :
% 302. PWC EREIR %
g e ik

pwc_reset

S s PWC i H iy 77 A7 s bR 45 R AL

pwc_battery powered_domain_access

PR R X3 5 N A

pwc_pvm_level_select

FEL . M 00 5% 1 S 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 TR OB AR E AL
pwc_flag_get FREUR EALRAS
pwc_sleep_mode_enter HEHEAR AR X
pwc_deep_sleep_mode_enter HE TR P AR A%

pwc_voltage_regulate_set

TR P REHRAR 2 s 15 SRS e #%

pwc_standby _mode_enter

HEAFFHLERE

¥ pwc_reset
TERHIA T PR pwe_reset

* 303. K% pwc_reset

W H iR

ZERAEA pwc_reset

R Y void pwc_reset(void)

ThRedtik S PWC - BTy a A a IR Fr 2 A
LN L 7

25 7

#2217

hRZs 2.0.7



[

AT32F421[E 4 FEBSP&Pack M FHIE S

i H Ei: P
A EIf ) P
So oAt x
5 18 FH R B crm_periph_reset()
2Nl
[* deinitialize pwc */
pwc_reset();

5.13.2 BKi¥ pwc_battery powered_domain_access
N AR T K% pwe_battery_powered_domain_access

% 304. ¥ pwc_battery_powered_domain_access

2023.10.26

TiH iR
A€ pwc_battery powered_domain_access
BRI AR Y void pwc_battery powered_domain_access(confirm_state new_state)
DhRedtiik Ha b At L X3 BN e
WMANSH new_state: HLit At HL X I TRBRAS
ZSHOTLLEIE Hh 2 — © TRUE, FALSE.
it 2% W
R EME I
So oAt I
Bl H R 2 7
Nl
/* enable the battery-powered domain write operations */
pwc_battery _powered_domain_access(TRUE);

y

TEE: NI R T I P X ) G IERE s A BERRF b e X, HE4T RTC .

5.13.3 K ¥ pwc_pvm_level_select

NERFER T B pwe_pvm_level_select

% 305. ¥ pwec_pvm_level_select

T H ik
R pwc_pvm_level_select
PR B T void pwc_pvm_level_select(pwc_pvm_voltage_type pvm_voltage)
Thegfig FEL S 0025 A M 0 P s S 2k 5%
HWIANSH pvm_voltage: 15l H I PR ik 5
%S Ak EL pwe_pvm_voltage_type P IAT & — AN 24A.
25 7
R [EME 7
So oAt 7
W F R 2 7

pvm_voltage

pvm_voltage T 15 & L W5 I 2% 0 W0 i e i Pl KT S8 v r
PWC_PVM_VOLTAGE_2V3: Ml i F It 5ft g 2.3V

222 1
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PWC_PVM_VOLTAGE_2V4: Wil
PWC_PVM_VOLTAGE_2V5: i
PWC_PVM_VOLTAGE_2V6: il
PWC_PVM_VOLTAGE_2V7: Wil
e
e

A:

HLR I S HE N 2.4V
L I SHE N 2.5V
LR I SHE N 2.6V
HLR I S HE N 2.7V
LR I SHE N 2.8V
LR I SHE N 2.9V

.:.:.:

I
I
I
PWC_PVM_VOLTAGE_2V8: Wil

PWC_PVM_VOLTAGE_2V9:
il

.:.:

I* set the threshold voltage to 2.9v */
pwc_pvm_level_select(PWC_PVM_VOLTAGE_2V9),

5.13.4 ¥ pwc_power_voltage _monitor_enable
TR T K% pwe_power_voltage_monitor_enable

& 306. X% pwc_power_voltage_monitor_enable

T H iR
R 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 s M DU fSE e
LTI 2 new_state: HE & M TR
ZZHAT kB g 2 — « TRUE, FALSE.
ot 28 x
A IR 7
Sk ok AF x
W e 2 I
~Hl
/* enable power voltage monitor */
pwc_power_voltage_monitor_enable(TRUE);

5.13.5 K% pwc_wakeup_pin_enable
T HRAHE T K% pwe_wakeup_pin_enable

* 307. X% pwc_wakeup_pin_enable

W H iR
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
HWNSH pin_num: 7N E AL
SO DL BT BB & R DL ) e ) T
BMINSHL 2 new_state: FRAUMRERE I TBEIRAS
ST Bz — « TRUE, FALSE.
i 24 7
IR A p
So okt p
B H R 4 x
pin_num
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5.13.6

5.13.7
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pin_num F 1% 5% 75 20 B A LG

==

H, HEZHP 5T

PWC_WAKEUP_PIN_1: FEHLMEERE T 1 (R GPIO 4 PAO)
PWC_WAKEUP_PIN_2: FEHLMEEEE IR 2 OB, GPI1O i PC13)
PWC_WAKEUP_PIN_6: FEHLMEBEES N 6 (Xt GPIO A PB5)
PWC_WAKEUP_PIN_7: FEHLMEEEET IR 7 O . GPIO iy PB15)
il

[* enable wakeup pin - pa0 */
pwc_wakeup_pin_enable(PWC_WAKEUP_PIN_1, TRUE);

¥ pwc_flag_clear
NRAIA T L pwe_flag_clear

% 308. ¥ pwc_flag_clear

mHE Eiiipo

R4 pwc_flag_clear

PRI void pwc_flag_clear(uint32_t pwc_flag)

ThRestiid TR OB AR AL

WA pwe_flag: Fii Bk bR Bt %

SRR ANRIA W £ R R 26 F) 7] fH IR -

it 24 7

IR [FH 7

SR okt 7

B R FH R 2 ¥
pwc_flag
pwc_flag H Tk iR bR &, HaESHE T
PWC_WAKEUP_FLAG: FEAT LR A AR 7
PWC_STANDBY_FLAG: AU AR E
PWC_PVM_OUTPUT_FLAG: R L AT I A AR & (RSO SCRFR G D
Bl

[* wakeup event flag clear */
pwc_flag_clear(PWC_WAKEUP_FLAG);

E¥ pwc_flag_get
FERFIAR T BRE pwe_flag_get

x 309. X% pwc_flag_get

W H iR
ZERAE pwc_flag_get
PR 3 A flag_status pwc_flag_get(uint32_t pwc_flag)
ThRe ik SRIUR EATRAS
LN 2 pwc_flag: 7 ZIRHCIRAS bR LR
S HE AR W B RIALCE] T IR -
25 7
IR [E{E flag_status: ArENLL PR
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i H Ei: P
ZIREE AT B FI ) Hh 2 — « SET, RESET.
So oAt x
Wi e 2 x
2Nl
[* check if wakeup event flag is set */
if(pwe_flag_get(PWC_WAKEUP_FLAG) != RESET)

5.13.8 BKi¥ pwc_sleep_mode_enter
TR T EH pwe_sleep_mode_enter

% 310. B¥ pwc_sleep_mode_enter

TiH iR
A EA pwc_sleep_mode_enter
BRI AR Y void pwc_sleep_mode_enter(pwc_sleep_enter_type pwc_sleep_enter)
Thread RN B ARABE
LTPNE 2 pwc_sleep_enter: BERRIER A J7 ik
% B H] LUk E pwe_sleep_enter_type P IFER—MZEME.
it 2% I
R EME I
So oAt I
Bl H R 2 7

pwc_sleep_enter

pwc_sleep_enter A T FMEME A GE AN 70, K& 8P 5k

PWC_SLEEP_ENTER_WFI: I W i 43k N\ AR A 2
PWC_SLEEP_ENTER_WFE: I WFE iy 2 iE N BERRAR X
il

[* enter sleep mode */
pwc_sleep_mode_enter(PWC_SLEEP_ENTER_WFI);

5.13.9 K ¥ pwc_deep_sleep_mode_enter

FEAER T K% pwe_deep_sleep_mode_enter

% 311. B pwc_deep_sleep_mode_enter

T H ik

R pwc_deep_sleep_mode_enter

PR B T void pwc_deep_sleep_mode_enter(pwc_deep_sleep_enter_type
pwc_deep_sleep_enter)

ThRgdmiik HENIR L MR AR 7

BN pwc_deep_sleep_enter: ¥ FEMERAR A GE N J7 ik £
%S LAk E pwe_deep_sleep_enter_type P HIAT & — ME4E.

2% I

R [EME I

So oAt 7
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W H i)

B R p

pwc_deep_sleep_enter

pwc_deep_sleep_enter i T-ik R BRI U N 720, HaTigS B2 5w~
PWC_DEEP_SLEEP_ENTER_WFI: BT W i 4338 N R P R AR X
PWC_DEEP_SLEEP_ENTER WFE: il WFE & #E N IR HEAR AR X

~hl

/* enter deep sleep mode */
pwc_deep_sleep_mode_enter(PWC_DEEP_SLEEP_ENTER_WFI);

5.13.10 % pwc_voltage regulate_set
R T MR % pwe_voltage_regulate_set

% 312. ¥ pwc_voltage_regulate_set

mHE R
DA EA pwc_voltage_regulate_set
PRI void pwc_voltage_regulate_set(pwc_regulator_type pwc_regulator)
ThRestiik TR P RARAT = L Y19 2R IRAS 1B 3%
HINSH pwc_regulator: Hi R SHIRAS
% B H] LUk EL pwe_regulator_type P f{AE R —IMRZEE.
i 24 7
IR [FIME 7
SR kAT 7
R FH R 2 ¥

pwc_regulator

pwc_regulator i TiEFHE AT ERAPRES, HlEs80P 5w~

PWC_REGULATOR_ON: VA FEE IR AR, Fh R 45 48 1E 9 T
PWC_REGULATOR_LOW_POWER: VA FEE RS T Fh R V5 8 TR Th R
PWC_REGULATOR_EXTRA LOW POWER:  JRPFREARAZ T 181728 4 T AAMI ThEERE =
Bl

[* congfig the voltage regulator mode */
pwc_voltage_regulate_set(PWC_REGULATOR_LOW_POWER);

5.13.11 ¥ pwc_standby mode_enter
IR T K% pwe_standby_mode_enter

% 313. ¥ pwc_standby_mode_enter

W H Eii:3o)

R pwc_standby_mode_enter

R ER T void pwc_standby _mode_enter(void)
ThRedtik HBEANAFHLE

MANSH p

i 24 7

& [EE 7
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BH EiEp)

PSS ¥

ek i ek % x
Bl

[* enter standby mode */

pwc_standby_mode_enter();

514 R4 EEHIZ (SCFG)

SCFG % {7 #4514 scfg_type, & XT3 at32f421_scfg.h" i T~

/**

* @brief type define scfg register all

*/
typedef struct
{

} scfg_type;

NREH T SCFG 74 A s

% 314. SCFG HHEBMNNFE

e

)

scfg_cfgl

SCFG LB &5 1

scfg_exintcl

SCFG 4B Wific & %7 748 1

scfg_exintc2

SCFG #MiBHh Wific & % 7748 2

scfg_exintc3

SCFG M rh it B 27 7728 3

scfg_exintc4

SCFG 4k Wiie B 27 7725 4

NREGH T SCFG FER L :

% 315. SCFG ER ¥ ek

¥4 i3}
scfg_reset SCFG &A1
scfg_infrared_config AN
scfg_mem_map_get memory Hi ik B 35 Y

scfg_palipal12_pin_remap

PA11 1 PA12 i

scfg_adc_dma_channel_remap

ADC DMA i = i 5t

scfg_usart1_tx_dma_channel_remap

USART1 DMA 3% i 58 e it

scfg_usart1_rx_dma_channel_remap

USART1 DMA 3 YSeiif ii 28 w5t

scfg_tmr16_dma_channel_remap

TMR16 DMA i i# = e 5t

scfg_tmr17_dma_channel_remap

TMR17 DMA i i# = e 5t

scfg_exint_line_config AR R T 2R T B
5.14.1 ¥ scfg_reset
NRAA T R scfg_reset
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% 316. ¥ scfg_reset

WH i)
R4 scfg_reset
i gkt void scfg_reset(void);
ThRefR S i SCFG
LN 2 5
it 25 7
AL 7
S okt 7
e F ok A 7
~pl

‘ scfg_reset();

5.14.2 ¥ scfg_infrared_config

NEIA T % scfg_infrared_config

% 317. B# scfg_infrared_config

T H Eii:pa

PRI 4 scfg_infrared_config

PR E R Y void scfg_infrared_config(scfg_ir_source_type source, scfg_ir_polarity_type
polarity);

Difedtiik AN E

BWINSH source: ZLAMAHIE 5 E

WMASH 2 polarity: {5 S

it 25 W

IR [FIME ¥

So oAt I

W e 2 I

scfg_ir_source_type

ZLAME TR

SCFG_IR_SOURCE_TMR16:

scfg_ir_polarity_type
LAME ST

LLAMEFYEN tmr16

SCFG_IR_POLARITY_NO_AFFECTE: £ 4 {& 2 A% ]

SCFG_IR_POLARITY_REVERSE:

Bl

2L AN A S A

\ scfg_infrared_config(SCFG_IR_SOURCE_TMR16, SCFG_IR_POLARITY_NO_AFFECTE);

5.14.3 ¥ scfg_mem_map_get

NERIA T EEL scfg_mem_map_get

# 318. K ¥ scfg_mem_map_get

T H

Hik

scfg_mem_map_get

2023.10.26
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HiA iR
PR uint8_t scfg_mem_map_get(void);
DigesiiR FREL memory Wt FHhli: 0x00000000 R4
WA 7
i 24 7
12 [EME uint8_t: memory Huhik s 247
etk kAT 7
B H R 4 7
memory Hb ik il i 248

SCFG_MEM_MAP_MAIN_MEMORY:
SCFG_MEM_MAP_BOOT_MEMORY:
SCFG_MEM_MAP_INTERNAL_SRAM:
il

F A7 X W 2] 000000000
JE B AED X 5 21 0x00000000
P A7 B £ 0x00000000

uint8_t value;

value = scfg_mem_map_get();

5.14.4 pK¥ scfg_pal1pa12_pin_remap

NERIIA T R scfg_pal11pa12_pin_remap

% 319. ¥ scfg_palipal2_pin_remap

H #iR
R scfg_pal1pal12_pin_remap
R B T void scfg_pa11pa12_pin_remap(scfg_pa11pal12_remap_type pin_remap);
DhRe ik PA11 F1 PA12 L
WMANSH pin_remap: I METiE I
a2 8 x
A IR 7
Sk ok AF x
W F eR 2 7
scfg_pal1pal2_remap_type
L I

SCFG_PA11PA12_NO_REMAP: PA11 il PA12 J & mest

SCFG_PA11PA12_TO_PA9PA10: PA11 il PA12 FE Wi £ PA9 F1 PA10 [ I

2N

‘ scfg_pa11pai12_pin_remap(SCFG_PA11PA12_TO_PA9PA10);

5.14.5 ¥ scfg _adc_dma_channel_remap

T AR T K% scfg_adc_dma_channel_remap

X 320. K # scfg_adc_dma_channel_remap

HH R
PR EA scfg_adc_dma_channel_remap
R Y void scfg_adc_dma_channel_remap(scfg_adc_dma_remap_type dma_channel);
Thaefiid ADC DMA ;i it & m it

2023.10.26
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5.14.6

5.14.7

2023.10.26

HiA iR
ETPNE-E | dma_channel: B3
i 24 ¥
& [EME ¥
Jeth kAT ¥
B H R 4 ¥
scfg_adc_dma_remap_type

EES N pr

SCFG_ADC_TO_DMA_CHANNEL_1: ADC [f] DMA %R itif 7 DMA &
SCFG_ADC_TO_DMA_CHANNEL_2: ADC [f] DMA %R itif 7 DMA &
Bl

(mF  (m

1E
2 b

‘ scfg_adc_dma_channel_remap(SCFG_ADC_TO_DMA_CHANNEL_2);

¥ scfg_usart1_tx_dma_channel_remap

FEAE T K% scfg_usart1_tx_dma_channel_remap

* 321. E# scfg_usart1_tx_dma_channel_remap

H #iR
efe scfg_usart1_tx_dma_channel_remap
BRI AR Y void scfg_usart1_tx_dma_channel_remap(scfg_usart1_tx_dma_remap_type
dma_channel);

DhRe ik USART1 ) DMA & 1% @ & & Bt

BN dma_channel: = W50

it 25 W

A IR 7

Sk ok AF x

W F R 2 7
scfg_usart1_tx_dma_remap_type
L I

SCFG_USART1_TX TO DMA CHANNEL 2: USART1 [{] DMA & i%i& K it £ DMA ifiig 2
SCFG_USART1_TX TO DMA CHANNEL 4: USART1 [{] DMA & i%i& Kt £ DMA iii& 4

2N

‘ scfg_usart1_tx_dma_channel_remap(SCFG_USART1_TX _TO_DMA_CHANNEL_4);

P ¥ scfg_usart1l_rx_dma_channel_remap

NEHIAR T % scfg_usart!_rx_dma_channel_remap

R 322. K ¥ scfg_usart1_rx_dma_channel_remap

A iR
ZERAEA scfg_usart1_rx_dma_channel_remap
PR 3 A void scfg_usart1_rx_dma_channel_remap(scfg_usart!_rx_dma_remap_type
dma_channel);
Thaefihid USART1 ] DMA {50 18 5 it
LTI 2 dma_channel: W5

& 230 |
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BH EiE:p4y
T ¥
iR el x
Sk kAT x
e F pa 2 x

scfg_usart1_rx_dma_remap_type
£/ Nprill
SCFG_USART1_RX _TO_DMA_CHANNEL_3: USART1 [1] DMA #2Yiti& K i /£ DMA #iE 3 I

SCFG_USART1_RX_TO_DMA_CHANNEL_5: USART1 ) DMA #Zii% =K i i /£ DMA 3

Bl

HiE 5 I

‘ scfg_usart1_rx_dma_channel_remap(SCFG_USART1_RX_TO_DMA_CHANNEL_5);

5.14.8

¥ scfg_tmr16_dma_channel_remap

NERFER T 8L scfg_tmr16_dma_channel_remap

* 323. E# scfg_tmr16_dma_channel_remap

H #iR
ef e scfg_tmr16_dma_channel_remap
BRI 25 Y void scfg_tmr16_dma_channel_remap(scfg_tmr16_dma_remap_type
dma_channel);
Bk 1 (R TMR16 ] DMA $5 i 5 S
BN dma_channel: = BT
25 W
AR I
Sk ok AF x
B F eR 2 7

scfg_tmr16_dma_remap_type
BRI T
SCFG_TMR16_TO_DMA_CHANNEL_3: TMR16 [{] DMA i kL5t 7E DMA &% 3 F
SCFG_TMR16_TO_DMA_CHANNEL_4: TMR16 [{] DMA i kL5t 7E DMA &% 4 F

il

‘ scfg_tmr16_dma_channel_remap(SCFG_TMR16_TO_DMA_CHANNEL_4);

5.14.9

% scfg_tmr17_dma_channel_remap

NRHIA T BREL scfg_tmr17_dma_channel_remap

# 324. K% scfg_tmr17_dma_channel_remap

T H R
R scfg_tmr17_dma_channel_remap
PR 3 A void scfg_tmr17_dma_channel_remap(scfg_tmr17_dma_remap_type
dma_channel);
Thaefihid TMR17 ) DMA $150 i 5 S
LTI 2 dma_channel: W5
2% I
2023.10.26 . FXh G T WA 2.0.7
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5.14.10

BH EiE:p4y
R EHME x
Sk kAT 7
Wi F pa 2 x

scfg_tmr17_dma_remap_type

EUS Tputl

SCFG_TMR17_TO_DMA_CHANNEL_1: TMR17 ] DMA &R £ DMA ji& 1 F
SCFG_TMR17_TO_DMA_CHANNEL_2: TMR17 ] DMA &Rt £ DMA ji& 2

Bl

‘ scfg_tmr17_dma_channel_remap(SCFG_TMR17_TO_DMA_CHANNEL_2);

PR ¥ scfg_exint_line_config

NEIA T K scfg_exint_line_config

#* 325. ¥# scfg_exint_line_config

i H

(P

4

scfg_exint_line_config

= | =B

void scfg_exint_line_config(scfg_port_source_type port_source,

scfg_pins_source_type pin_source);

BILi 1 Ry

A v T 2 T

LN 2|

port_source: port &

MINSHL 2

pin_source: pin JEIJE

it 25

x

iR [ElME

IS S

e FH B8 2

off [off | od

scfg_port_source_type

SCFG_PORT_SOURCE_GPIOA: port %1 A
SCFG_PORT_SOURCE_GPIOB: port %1 B
SCFG_PORT_SOURCE_GPIOF: port 11 F

scfg_pins_source_type
SCFG_PINS_SOURCEQO:
SCFG_PINS_SOURCE1:
SCFG_PINS_SOURCE2:

SCFG_PINS_SOURCE13:
SCFG_PINS_SOURCE14:
SCFG_PINS_SOURCE15:

2N

pin i 0
pin [ 1
pin il 2

pin i 13
pin il 14
pin i 15

‘ scfg_exint_line_config(SCFG_PORT_SOURCE_GPIOA, SCFG_PINS_SOURCE1);

515 R4HE (SysTick)

SysTick - {7 #:45#) SysTick_Type, & X T 31} “core_cm4.h™iiF:

2023.10.26

typedef struct

& 2321
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} SysTick_Type;

TRAEH T SysTick ZF /7 .
% 326. SysTick FEEIMNE

FhH iR
ctrl RS A A 2R
load R TR
val METTHEUE AR
calib RHE A7 4%

TRAH T SysTick JFEREU -
% 327. SysTick EER ¥ A

LA iR
systick_clock_source_config | RZiH 2 HhiE A B
SysTick_Config R T E B E B Kb B R

5.15.1 BK¥ systick_clock_source_config
MR T % systick_clock_source_config

% 328. ¥ systick_clock_source_config

A i3}
ERAE systick_clock_source_config
R void systick_clock_source_config(systick_clock_source_type source);
ThRedthiR RGBS R B
WMASHA source: Jt # [ systick i &hi
MNSH 2 7
it 24 7
IR [EME 7
SR kAT 7
R F B o
source

SYSTICK_CLOCK_SOURCE_AHBCLK_DIV8:  AHB = £ii 4t 8 43471 ly SysTick Hif 4
SYSTICK_CLOCK_SOURCE_AHBCLK_NODIV: AHB = £ A3 45iF A SysTick i 4
A~

/* config systick clock source */
systick_clock_source_config(SYSTICK_CLOCK_SOURCE_AHBCLK_NODIV);

5.15.2 H¥ SysTick_Config

TRHIA T L SysTick_Config

2023.10.26 # 2331 fRAs 2.0.7
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5.16

2023.10.26

R 329. ¥ SysTick_Config

BiH #R

A€ SysTick_Config
PR 2 A uint32_t SysTick_Config(uint32_t ticks);
Thegfik RGUH A B BB BCE S P kT RE
HNZH ticks: RGHE - HP W E L E
BINZH 2
th =% 7
A EIf ) R AR HOLEARE, HTh (0), KM (D
Se ik AF 7
iR H B 2 7

Nl
/* config systick reload value and enable interrupt */
SysTick_Config(1000);

BATAMED (SPD [FHEEO U2S)

SPI Zi {74451 spi_type, & LT 3CHF“at32f421_spi.h il T :

/**

* @brief type define spi register all

¥/
typedef struct
{

} spi_type;

NREGH T SPI Z A

o A
SRR

% 330. SPI R E R

T ik
ctrl1 SPI 4% il &7 1735 1
ctri2 SPI 4% 1735 2
sts SPI RS A7 4%
dt SPI HE 4 17 3%
cpoly SPI CRC £ i\ 7 17 2%
rerc SPI RXCRC % f£#%
terc SPI TXxCRC & f##%
i2sctrl SPI_I2S L& a7 7 7%
i2sclkp SPI_I2S T/ 25 17 4%
TREH T SPI KRB
* 331. SPI EF¥E B
g e g

spi_i2s_reset

& SPUIPS iy Zr A7 s (i Ik R 2 E A1 AH

spi_default_para_init

% SPI WIME L S5 H PRI A (B

& 234 TR
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5.16.1

5.16.2

2023.10.26

spi_init

SPI ¥14hifk

spi_crc_next_transmit

T2 X &4 CRC fird

spi_crc_polynomial_set

SPICRC £ ik &

spi_crc_polynomial_get

3K SPI CRC £ 1=,

spi_crc_enable

SPI CRC fiifi

spi_crc_value_get

AL SPI #allt/ k% CRC 455

spi_hardware_cs_output_enable fifif: CS iy A fE
spi_software_cs_internal_level_set WE B CS W
spi_frame_bit_num_set B A AN EL
spi_half_duplex_direction_set a2 E RSN Wi )
spi_enable SPI {5

i2s_default_para_init 25 128 WIih th eE MR I yME

i2s_init 12S #1461k

i2s_enable 12S 1 gE

spi_i2s_interrupt_enable

fERELL T2 () SPI/I12S 7

spi_i2s_dma_transmitter_enable

SPI/12S DMA ki1 R

spi_i2s_dma_receiver_enable

SPI/12S DMA s f5 A

spi_i2s_data_transmit

SPI/I2S ik —EX s

spi_i2s_data_receive

SPI/I2S #Uk—2E 5

spi_i2s_flag_get

FEELE & 1Y SPI/IRS Fri&

spi_i2s_flag_clear

T BRI 2 B SPI/IS FriE

EK¥ spi_i2s_reset
NERAE T R spi_i2s_reset

* 332. B¥ spi_i2s_reset

W H #iR
R spi_i2s_reset
R B T void spi_i2s_reset(spi_type *spi_x);
Dhred ¥ SPI/I2S P Z A7 a(E R S 2 R AL 18
HNSH spi_x: Jik#EM SPI 4hik
ZSHALLiEE bz — . SPI1, SPI2.
i 24 7
12 [EE o
So oAt 7
o 18 R crm_periph_reset();
2Nl
‘ spi_i2s_reset (SPI1);
¥ spi_default_para_init
NRAIR T A% spi_default_para_init

& 235
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% 333. ¥ spi_default_para_init

BiH #R
A€ spi_default_para_init
PR T void spi_default_para_init(spi_init_type* spi_init_struct);
Thegfik 45 SPI WIaH AL S5 K AR IR AT
MASH spi_init_struct: F817 spi_init_type A [IHR4El
th =% 7
Il ) P
Se kR AF TR L —A> spi_init_type KRB 1AL &
iR H B2 7
Nl

spi_init_type spi_init_struct;
spi_default_para_init (&spi_init_struct);

5.16.3 K% spi_init
NRHFAE TR spi_init
* 334. B spi_init

| R
PRI 44 Sspi_init
R Y void spi_init(spi_type* spi_x, spi_init_type* spi_init_struct);
Digeflid SPI HI4k1k
WMAZHA spi_x: FTiL#ER SPI #MKX

ZSHATLLEIR A e — . SPIM, SPI2.

WMASH 2 spi_init_struct: 817 spi_init_type J5AI[I$54"
i 24 7
IR [FIME 7
SoR kAt F R L spi_init_type 5AI (KA B
R FH R 2 7

spi_init_type 7E at32f421_spi.h H15E X :

typedef struct

{
spi_transmission_mode_type transmission_mode;
spi_master_slave_mode_type master_slave_mode;
spi_mclk_freq_div_type mclk_freq_division;
spi_first_bit_type first_bit_transmission;
spi_frame_bit_num_type frame_bit_num;
spi_clock_polarity_type clock_polarity;
spi_clock_phase_type clock phase;
spi_cs_mode_type cs_mode_selection;

} spi_init_type;

spi_transmission_mode

SPI A&

2023.10.26 % 236 | A 2.0.7
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SPI_TRANSMIT_FULL_DUPLEX: R L B ) 4= X A 5
SPI_TRANSMIT_SIMPLEX_RX: KL B ) A e =
SPI_TRANSMIT_HALF_DUPLEX_RX: HZk3 ) H ezt
SPI_TRANSMIT_HALF_DUPLEX_TX: HZua) = K
master_slave_mode

F ML

SPI_MODE_SLAVE:  MAHLfEZ

SPI_MODE_MASTER: THlE=

mclk_freq_division

IR R B R

SPI_MCLK_DIV_2: 2 5340
SPI_MCLK_DIV_4: 4 5345
SPI_MCLK_DIV_8: 8 74

SPI_MCLK_DIV_16: 16 734
SPI_MCLK_DIV_32: 32 73
SPI_MCLK_DIV_64: 64 734
SPI_MCLK_DIV_128: 128 434
SPI_MCLK_DIV_256: 256 4} 4
SPI_MCLK_DIV_512: 512 434
SPI_MCLK_DIV_1024: 1024 %343
first_bit_transmission

SPI S Kk m LMoL

SPI_FIRST BIT_MSB: stk
SPI_FIRST BIT LSB: JtkiX{&fr
frame_bit_num

T B WA A5

SPI_FRAME_8BIT: —WitsZ 8bit 4
SPI_FRAME_16BIT:  —ifi# 16bit %3
clock_polarity

iR P

SPI_CLOCK_POLARITY_LOW: =S, A R B T
SPI_CLOCK_POLARITY_HIGH:  ZSIN, B shd i e v
clock_phase

(AR

SPI_CLOCK_PHASE_1EDGE: SPI &5 — /M 4 yR gt 47 S okt
SPI_CLOCK_PHASE_2EDGE: SPI % — M4ty dt 47 $ids Kkt
cs_mode_selection

(AR

SPI_CS_HARDWARE_MODE:  fifif} CS =\
SPI_CS_SOFTWARE_MODE: Bt CS

A~

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_8;

2023.10.26 % 237 | A 2.0.7
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spi_init_struct.frame_bit_num =
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);

spi_init_struct.first_bit_transmission = SPI_FIRST_BIT_MSB;

SPI_FRAME_16BIT;

5.16.4 BR¥ spi_crc_next_transmit

TR T BREL spi_crc_next_transmit

X 335. E# spi_crc_next_transmit

A i3}
A€ spi_crc_next_transmit
PRI void spi_crc_next_transmit(spi_type* spi_x);
ThRedtiid N —EHIE L% CRC A

MASHA

spi_x: FTi&#EH) SPI Ak
EZSHTUERE P2 — . SPM, SPI2.

fnth 25

T

R EHME

k2Kt

Wi F e

of | off | ot

Bl

‘ spi_crc_next_transmit (SPI1);

5.16.5 BR¥ spi_crc_polynomial_set

AR T K% spi_crc_polynomial_set

# 336. E# spi_crc_polynomial_set

A i3}
ERAE spi_crc_polynomial_set
PR 2 A void spi_crc_polynomial_set(spi_type* spi_x, uint16_t crc_poly);
e ik SPI CRC Z ik &

MANSHA

spi_x: JTiEFER SPI Ak
USHA LI P — « SPIM, SPI2.

BMINSHL 2 crc_poly: CRC £ 1=
HU{ETERE: 0x0000~0xFFFF

i 24 G

IR A 7

SR kAT 7

B R o

N
[*set spi crc polynomial value */
2023.10.26 - - % 2387 - A 2.0.7
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l spi_crc_polynomial_set (SPI1, 0x07);

5.16.6 BKi¥( spi_crc_polynomial_get
NFRAIR T BREL spi_crc_polynomial_get

% 337. E# spi_crc_polynomial_get

i H

ity

H4

spi_crc_polynomial_get

R | =
e

uint16_t spi_crc_polynomial_get(spi_type* spi_x);

Thae i

$REL SPI CRC £ 1=

MAZHA

spi_x: FTi&#EH) SPI Ak

GSHTLLEI A H 2 — « SPI1, SPI2.
24 7
IR A CRC £ Wiz
HU{E 75 : 0x0000~0xFFFF
S AF 7
A F R 8 W
il

uintl6_t crc_poly;

/*get spi crc polynomial value */

crc_poly = spi_crc_polynomial_get (SPI1);

5.16.7 ¥ spi_crc_enable
T EHIR T Bk spi_crc_enable

2023.10.26

% 338. ¥ spi_crc_enable

A i3}
ERAE spi_crc_enable
R Y void spi_crc_enable(spi_type* spi_x, confirm_state new_state);
DhRe ik SPI CRC fiifit

MANSHA

spi_x: JTiEFER SPI Ak

ESHOTLLIER AP — . SPI, SPI2.

WASH 2 new_state: {fifEak>%H]
ESHTLLEEE Hh 2 — « FALSE, TRUE

i 24 7

IR [al{E 7

Je ok AF W

W F R 7

2Nl
[* spi crc enable */
spi_crc_enable (SPI1, TRUE);

& 239 |
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5.16.8 ¥ spi_crc_value get
TR T BREL spi_crc_value_get

x 339. EK# spi_crc_value_get

BiH #R
A EA spi_crc_value_get
PR T uint16_t spi_crc_value_get(spi_type* spi_x, spi_crc_direction_type crc_direction);
Thegdid FREL SPI i/ k% CRC 453

MWASHA

spi_x: JTk#EM) SPI 4hs
S LLE A2 — « SPI1, SPI2.

WASH 2

crc_direction: /% CRC &+

frth 25

T

R EHME

k2K

W F R 2

off | off | et

crc_direction

e/ k% CRC ik $

SPI_CRC_RX:  i&##ii CRC
SPI_CRC_TX: WP RI% CRC

Bl

/* get spi rx & tx crc enable */

uintl6_t spi_rx_crc, spi_tx_crc;

spi_rx_crc = spi_crc_value_get (SPI1, SPI_CRC_RX);
spi_tx_crc = spi_crc_value_get (SPI1, SPI_CRC_TX);

5.16.9 ¥ spi_hardware cs_output_enable

AR T sk % spi_hardware_cs_output_enable

#® 340. E# spi_hardware_cs_output_enable

A i3}

ZERAEA spi_hardware_cs_output_enable

R Y void spi_hardware_cs_output_enable(spi_type* spi_x, confirm_state new_state);

Digeftik {1 CS #th{f5e

HNSH spi_x: Jik#EM SPI 4hk
ZSHALLERE 2 — . SPI1, SPI2.

WASH 2 new_state: {fifEnk>%H]
EZSHTLLEEUE Hrh 2 — « FALSE, TRUE

i 24 7

IR [EME 7

SR KA SPI AN N, BT B A 2K

B R FH ok 4 7

il

2023.10.26
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5.16.10

/* enable the hardware cs output */

spi_hardware_cs_output_enable (SPI1, TRUE);

PR % spi_software_cs_internal_level_set

IR T K%L spi_software_cs_internal_level_set

% 341. W# spi_software_cs_internal_level_set

i H Had

A EA spi_software_cs_internal_level_set

PR void spi_software_cs_internal_level_set(spi_type* spi_x,
spi_software_cs_level_type level);

ThRestiid WE KM CS Wi

PNe = | spi_x: FTiEFEM SPI 4hik
ST LERE 22—« SPI1, SPI2.

MWANZH 2 level: BLEA CS AEEHT

a2 8 x

IR [F{H o

Se kAT 1. {UEHM CS X THR
2. EHUERT, level E%FAN“SPI_SWCS_INTERNAL LEVEL HIGHT”.

W e 2 I

level

WE KM CS NEHF

SPI_SWCS_INTERNAL_LEVEL_LOW:
SPI_SWCS_INTERNAL_LEVEL_HIGHT:

Bl

BEEPAT CS AERH T K HT
BEEYAMT CS AERH Ty B

/* set the internal level high */

spi_software_cs_internal_level_set (SPI1, SPI_SWCS_INTERNAL_LEVEL_HIGHT);

5.16.11

¥ spi_frame_bit_num_set

T EHIR T Bk spi_frame_bit_num_set

R 342. K # spi_frame_bit_num_set

T H ik
ZERAEA spi_frame_bit_num_set
PR B T void spi_frame_bit_num_set(spi_type* spi_x, spi_frame_bit_num_type bit_num);
Dhredd W E SPI il

MANSH

spi_x: JTiEFER SPI Ak
USHA LI P — « SPIM, SPI2.

MANZH2

bit_num: BEE WA EL

it 28

REHME

Stk okt

e F pa 2

x
x
x
x

2023.10.26
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5.16.12

5.16.13

2023.10.26

bit_num
T E A

SPI_FRAME_8BIT:
SPI_FRAME_16BIT:

B

— i 8bit il
— i ELE 16bit K

/* set the data frame bit num as 8 */
spi_frame_bit_num_set (SPI1, SPI_FRAME_8BIT);

¥ spi_half_duplex_direction_set

FEAE T K% spi_half_duplex_direction_set

* 343. K# spi_half_duplex_direction_set

A i3}
R spi_half_duplex_direction_set
PRI void spi_half_duplex_direction_set(spi_type* spi_x,
spi_half_duplex_direction_type direction);
ThRestiid B B 2 W A AL 77 1)

MAZHA

spi_x: FTi&#EH) SPI Ak
EZSHTUEREH P2 — . SPM, SPI2.

WANSH 2 direction: 1&%i77 If]
it 24 o
IR [E{H 7
SR kAT AR B e e W LA R AL
R FH R 2 ¥
direction
k77 17

SPI_HALF_DUPLEX_DIRECTION_RX: #%ilk
SPI_HALF_DUPLEX_DIRECTION_TX: %i%

Bl

/* set the data transmission direction as transmit */
spi_half_duplex_direction_set (SPI1, SPI_HALF_DUPLEX_DIRECTION_TX);

i ¥ spi_enable
TR T BAEL spi_enable

X 344. B¥ spi_enable

T H ik
ZERAEA spi_enable
R ER T void spi_enable(spi_type* spi_x, confirm_state new_state);
e ik SPI ffifE

WASHA

spi_x: FTi%#ER SPI Ak
AT LRI E P2 — . SPIM1, SPI2.
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HiA i)
WMASH 2 new_state: {#ifigsk %4
ZBHT LR E b2 — « FALSE, TRUE
LR 7
IR [E{E 7
S AF 7
AR IR 7
il

[* enable spi */

spi_enable (SPI1, TRUE);

5.16.14 pRi#( i2s_default_para_init
NERIIA T R i2s_default_para_init

% 345. H# i2s_default_para_init

H #iR
R i2s_default_para_init
PR T void i2s_default_para_init(i2s_init_type* i2s_init_struct);
Thred 4 128 WIG A S K AR TR A ()
WMASH i2s_init_struct: 817 spi_i2s_flag 257 (I 484El
25 W
A EIRN 7
Sk ok AF S E L — i2s_init_type A AR R
B H R 2 7
Nl

i2s_init_type i2s_init_struct;

i2s_default_para_init (&i2s_init_struct);

5.16.15 BR¥ i2s_init
R T BRELi2s_init

* 346. R i2s_init

W H i3
R4
PR 3 A void i2s_init(spi_type* spi_x, i2s_init_type* i2s_init_struct);
ThRedtik 12S Fetk
MNSHA spi_x: FTiE#EM SPI 4M&
ZSHT s Kbz — « SPI1, SPI2.
WA 2 i2s_init_struct: &I spi_i2s_flag 2714t
25
IR [EME
Je kAt FEILTE X i2s_init_type BF AL E

2023.10.26
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BH

iR

W F R 2 x

i2s_init_type 7 at32f421_spi.h H15E X:

typedef struct

{
i2s_operation_mode_type
i2s_audio_protocol_type
i2s_audio_sampling_freq_type
i2s_data_channel_format_type
i2s_clock_polarity_type
confirm_state

operation_mode;
audio_protocaol;
audio_sampling_freq;
data_channel_format;
clock_polarity;
mclk_output_enable;

}i2s_init_type;

operation_mode

12S &5z

I2S_MODE_SLAVE_TX: 128 ML A IE AR
I2S_MODE_SLAVE_RX: 12S MAHLFEUSCAR
I25_ MODE_MASTER_TX:  12S EHLREH,
I2S_MODE_MASTER _RX: 128 F:Hli st

audio_protocol

12S & A5 MR 1
12S_AUDIO_PROTOCOL_PHILLIPS:
12S_AUDIO_PROTOCOL_MSB:
12S_AUDIO_PROTOCOL_LSB:

I2S_AUDIO_PROTOCOL_PCM_SHORT:

12S_AUDIO_PROTOCOL_PCM_LONG:
audio_sampling_freq

12S MR AFE FR L%
12S_AUDIO_FREQUENCY_DEFAULT:
12S_AUDIO_FREQUENCY_8K:
12S_AUDIO_FREQUENCY_11_025K:
12S_AUDIO_FREQUENCY_16K:
12S_AUDIO_FREQUENCY_22_05K:
12S_AUDIO_FREQUENCY_32K:
12S_AUDIO_FREQUENCY_44_1K:
12S_AUDIO_FREQUENCY_48K:
12S_AUDIO_FREQUENCY_96K:
12S_AUDIO_FREQUENCY_192K:
data_channel_format

128 Hrdfs/ 8 A Hoks X
12S_DATA_16BIT_CHANNEL_16BIT
12S_DATA_16BIT_CHANNEL_32BIT
12S_DATA_24BIT_CHANNEL_32BIT
12S_DATA_32BIT_CHANNEL_32BIT
clock_polarity

12S I B Pk

2023.10.26

. BHEArEL 16bit,
. B HEAIEL 16bit,
. F AR £ 24bit,
: FdEAr %L 32bit,

KRR
BTSRRI (X
RF X SFehrdE CAXTFR)
PCM Ji i [F] 25 b i

PCM i [F] 25 Atk

TRFR A CRFER S5 SCLK A48 k)
12S KFE% 8K

12S FHEF 11.025K

12S KAf% 16K

12S K% 22.05K

12S KFE3R 32K

12S RFEF 44 1K

12S KA % 48K

12S KA¥ % 96K

12S KA 192K

FIE %y 16bit
FEIE % 32bit
FEE % 32bit
FEE % 32bit
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12S_CLOCK_POLARITY_LOW:
12S_CLOCK_POLARITY_HIGH:

23 RIS, B A A
SINES, B P P

mclk_output_enable
mclk 3= i e Al g
HUE V5. FALSE, TRUE.
N

i2s_init_type i2s_init_struct;

i2s_default_para_init(&i2s_init_struct);

i2s_init_struct.audio_protocol = 12S_AUDIO_PROTOCOL_PHILLIPS;
i2s_init_struct.data_channel_format = 12S_DATA_16BIT_CHANNEL_32BIT;
i2s_init_struct.mclk_output_enable = FALSE;
i2s_init_struct.audio_sampling_freq = 12S_AUDIO_FREQUENCY_48K;
i2s_init_struct.clock_polarity = 12S_CLOCK_POLARITY_LOW;
i2s_init_struct.operation_mode = 12S_MODE_MASTER_TX;

i2s_init(SPI2, &i2s_init_struct);

5.16.16 % i2s_enable

NERAE T K%L i2s_enable
% 347. ¥ i2s_enable

A i3}
R i2s_enable
R Y void i2s_enable(spi_type* spi_x, confirm_state new_state);
Digefliid 12S fiige
WMAZHA spi_x: FTiL#ER SPI #MKX
ZSHAT LR A e — . SPIM, SPI2.
WANSH 2 new_state: {FREEEI
LA UL Kbz — . FALSE, TRUE
it 24 7
IR [E{H o
SR kAT ¥
R FH eR 4 7
N
/* enable i2s*/
i2s_enable (SPI1, TRUE);

5.16.17 X ¥ spi_i2s_interrupt_enable

2023.10.26

AR T K%L spi_i2s_interrupt_enable

£ 348. H# spi_i2s_interrupt_enable

& 245 |

T H Eiiipa
PR EA Spi_i2s_interrupt_enable
AR Y void spi_i2s_interrupt_enable(spi_type* spi_x, uint32_t spi_i2s_int, confirm_state
new_state);

R4 2.0.7
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HiA i)
ThRestik il Rei% B ¥ SPI/I2S R ik
MANZEA spi_x: FTiE$EH SPI 4hi%
wSHALLERE 2 — . SPI1, SPI2.
MASH 2 spi_i2s_int: SPI Hkrik £
WA 3 new_state: {fEEECIA]
S HA UL E 2 — « FALSE, TRUE
i 24 ¥
& [EME ¥
Jeth kAT ¥
B R p
spi_i2s_int

SPI/12S TRk £
SPI_12S_ERROR_INT: SPI/I2S &% (L& CRC U %R, AR, Tumbsix, M4

SPI_12S_RDBF_INT: #2UsCHd 22 v 43 o 1
SPI_I12S_TDBE_INT: KiEHHEZErh 4825 Rk
il

/* 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_I2S_TDBE_INT);

5.16.18 ¥ spi_i2s_dma_transmitter_enable
TR T K% spi_i2s_dma_transmitter_enable

% 349. B¥ spi_i2s_dma_transmitter_enable

TiH Eii:py

R spi_i2s_dma_transmitter_enable

R ER T void spi_i2s_dma_transmitter_enable(spi_type* spi_x, confirm_state new_state);

Difiedtiid SPI/12S DMA K% Afifg

AN spi_x: JTik#EM SPI 4K
wZHTLLERE Xz — « SPIM, SPI2.

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

25 7

R [EME 7

So oAt 7

Wi F pa 2 x

~Fl

/* enable spi transmitter dma */
spi_i2s_dma_transmitter_enable (SPI1, TRUE);
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5.16.19 % spi_i2s_dma_receiver_enable

AR T K%L spi_i2s_dma_receiver_enable

& 350. E ¥ spi_i2s_dma_receiver_enable

BiH #R
A EA spi_i2s_dma_receiver_enable
PR T void spi_i2s_dma_receiver_enable(spi_type* spi_x, confirm_state new_state);
Thaestik SPI/I2S DMA #&i f# Bt

MWASHA

spi_x: JTk#EM) SPI 4hs
S LLE A2 — « SPI1, SPI2.

WMANSH 2 new_state: {#ifigsk %4
GSHT LRI A A2 — « FALSE, TRUE
24 7
- ELEE 7
S AF 7
M P R 2 7
il

/* enable spi dma transmitter */
spi_i2s_dma_transmitter_enable (SPI1, TRUE);

5.16.20 ¥ spi_i2s_data_transmit
IR T BB % spi_i2s_data_transmit

* 351. E# spi_i2s_data_transmit

iH

E(i7p%)

iy

spi_i2s_data_transmit

R | R
S
e

void spi_i2s_data_transmit(spi_type* spi_x, uint16_t tx_data);

SPI/I2S ik —EHHE

slg
> | =
&=
s | 5

spi_x: FTiEFH) SPI 4k
ZSHUIERE A2 — ¢ SPIM1, SPI2.

HINSH 2 tx_data: A% 1 £
IETE R (WUALANECH 8bit B): 0x00~0xFF
HUETERE (WiAzAN%h 16bit 1 ):  0x0000~0xFFFF

i 25 7

R A 7

Je kAt 7

B FH R 2 7

N

/* spi data transmit */
uintl6_t tx_data = 0x6666;
spi_i2s_data_transmit (SPI1, tx_data);

2023.10.26
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5.16.21

5.16.22

2023.10.26

B3 spi_i2s_data_receive

TR T BRHL spi_i2s_data_receive

% 352. ¥ spi_i2s_data_receive

A iR
A EA spi_i2s_data_receive
PR T uint16_t spi_i2s_data_receive(spi_type* spi_x);
Difeftig SPI/IPS Hl—2E % HE

MWASHA

spi_x: JTk#EM) SPI 4hs
S LLE A2 — « SPI1, SPI2.

24 rx_data: #SCEEE
ZHEHE (WAL ECH 8bit B): 0x00~0xFF
SHGEE (WALANECN 16Dbit BF): 0x0000~0xFFFF
A ELEEN 7
S AF 7
U P R 4 7
i

/* spi data receive */
uintl6_t rx_data = 0;

rx_data = spi_i2s_data_receive (SPI1);

¥ spi_i2s_flag_get

NRAIAR T R HL spi_i2s_flag_get

% 353. B3 spi_i2s_flag_get

A Ei:13%)
ERAE spi_i2s_flag_get
R flag_status spi_i2s_flag_get(spi_type* spi_x, uint32_t spi_i2s_flag);
Digefliid BRHGE 2 1 SPI/I2S i
MNSHA spi_x: FTiL#EM SPI 7k
wZHTLLERE Xz — « SPIM, SPI2.
HNSH 2 spi_i2s_flag: FERECIRAS AR EE
ZSHE AN IR WL spi_i2s_flag
i 24 7
IR Al {E flag_status: #5EL ARG
ZIREE A Y2 — « SET, RESET.
SR kAT 7
R FH eR 4 7
spi_i2s_flag
SPI/12S F T F EARBURS AR, KAl igZ 8% 5.

SPI_12S_RDBF_FLAG:
SPI_I12S_TDBE_FLAG:

SPI/12S HUCE R 2 i 23 i bR &
SPI/12S RiEH R as S hr ik

& 248 |
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12S_ACS_FLAG:
12S_TUERR_FLAG:
SP|_CCERR_FLAG:
SPI_MMERR_FLAG:
SPI_I2S_ROERR_FLAG:
SPI_I2S_BF_FLAG:

il

12S HEAUEIERSIRE FrR AL HIE)
128 JIEH R B AR

SPI CRC 5 fif imbr i

SPI FHEAE AR &

SPI/I12S W28 H E R bR &

SPI/I?S fE T hr &

flag_status status;

/* get receive data buffer full flag */

status = spi_i2s_flag_get(SPI1, SPI_I2S_RDBF_FLAG);

5.16.23 ¥ spi_i2s_interrupt_flag_get

TNERIIA T R spi_i2s_interrupt_flag_get

% 354. ¥ spi_i2s_interrupt_flag_get

A iR

R spi_i2s_interrupt_flag_get

R E R Y flag_status spi_i2s_interrupt_flag_get(spi_type* spi_x, uint32_t spi_i2s_flag);

ThRestiid BEHGSE E Y SPI/I2S HhlbhR &

WA spi_x: FTI&FE(0 SPI 4h it
EZSHTLUERE 2 — . SPM, SPI2.

MANSH 2 spi_i2s_flag: EIRBURA IIbR £ 1545
ZSHEMIA W spi_i2s_flag

it 24 7

YL EN flag_status: FREALFPRES
ZREE A b2 — . SET, RESET.

SR kAT 7

R FH R 2 7

spi_i2s_flag

SPI/12S Hi ik f ZRBUIRS ks &, HrIE S M 50T

SPI_12S_RDBF_FLAG:
SPI_12S_TDBE_FLAG:
12S_TUERR_FLAG:
SPI_CCERR_FLAG:
SPI_MMERR_FLAG:
SPI_12S_ROERR_FLAG:
i

SPI/12S R S i 48 ids &
SPI/12S KiEHHR S a8 She &
128 FIE KRB =R &

SPI CRC K5 i1 b5 &

SPI FHEAE AR

SPI/12S W28t F R bR &

flag_status status;

/* get receive data buffer full flag */

status = spi_i2s_interrupt_flag_get(SPI11, SPI_I2S_RDBF_FLAG);

5.16.24 ¥ spi_i2s_flag_clear
NRAIR T BREL spi_i2s_flag_clear

2023.10.26
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% 355. ¥ spi_i2s_flag_clear

BiH #R

A€ spi_i2s_flag_clear

PR 2 A void spi_i2s_flag_clear(spi_type* spi_x, uint32_t spi_i2s_flag)

Thegfik TH BRI E 1 SPI/I2S Rk

MANZEA spi_x: FTiE$EH SPI 4hi%
ST LLER A Kh 2 — « SPIM, SPI2.

MANZH 2 spi_i2s_flag: fHEFRHITR LR
ZS RN IR WL spi_i2s_flag

th =% 7

b4 EIf ) P

Sk ok AF x

Bl H B 4 7

spi_i2s_flag:

SPI/I?S A Tk FHREGERIIAE, HliEsHP 5T
SPI_12S_RDBF_FLAG: SPI/I?S FE R 22 rh 2 sidn &
I2S_TUERR_FLAG: 12S Ji%as R B AR &
SPI_CCERR_FLAG: SPI CRC #3648 i br &
SPI_MMERR_FLAG: SPI F AR &
SPI_I12S_ROERR_FLAG: SPI/I12S Hl 28t E R bR &

/L SPI_I2S_TDBE_FLAG (SPI/I2S k& H #i 4z a5 25 Fr& ). 12S_ACS_FLAG (128 Z A E L&
&) FISPI_I12S_BF _FLAG (SPI/I2S #IE1#nd) £t EE I AERE, HUIENEEIRE, il
T

5.17

2023.10.26

N

/* clear receive data buffer full flag */
spi_i2s_flag_clear (SPI1, SPI_I2S_RDBF_FLAG);

ERF2% (TMR)

TMR Zi 748451 tmr_type, & XT3 f-"at32f421_tmr.h”i1 T :
[
* @brief type define tmr register all
¥/
typedef struct
{

} tmr_type;

THREET TMR FAaa.
% 356. TMR R0 NE

7R iR
ctrl1 TMR $zifil % 745 1
ctrl2 TMR =il %745 2
- - % 250 1 - Wiz 2.0.7
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2023.10.26

T i3
stctrl TMR ¥ e B 3545 27 A7 2%
iden TMR DMA/H Wi fig 2 £7 2
ists TMR IR ZS 27 fE 4
swevt TMR SR 27 fE 4
cmf TMR BE B AR A4S 1
cm2 TMR BB A A28 2
ctrl TMR I8 IE ) 27
cval TMR T %8
div TMR i3 45 4
pr TMR J& #A %7 1725
rpr TMR E & P73
c1dt TMR 88 1 HET A4S
c2dt TMR 88 2 R 748
c3dt TMREIE 3 Hd 75 /744
c4dt TMREIE 4 H0H5 25 4744
brk TMR F -5 4%
dmactrl TMR DMA % il %5 47 4%
dmadt TMR DMA $#s 75 17 4%
rmp TMR J@E N\ U 27 47 3

TREAEMT TMR FE RS

% 357. TMR EERHE K

EH i3}
tmr_reset TMR i CRM B3 fE s E AL
tmr_counter_enable Jo FIEZAF TMR 4048
tmr_output_default_para_init YIEAL TMR BRI S 5L
tmr_input_default_para_init WItEt TMR A BRIN S5
tmr_brkdt_default_para_init WHEAL TMR brkdt ZRiAS %
tmr_base_init Ytk TMR B, 545
tmr_clock_source_div_set W E TMR PR 40 R 5L
tmr_cnt_dir_set W E TMR 0281407 1)
tmr_repetition_counter_set WHEEG WA (rpr) FIE
tmr_counter value_set W TMR 5
tmr_counter_value_get L TMR 52
tmr_div_value_set BB TMR 40 i s
tmr_div_value_get FREL TMR 43451 5848
tmr_output_channel_config fi B TMR #3838
tmr_output_channel_mode_select IEFE TMR i G G R
tmr_period_value_set #E TMR B #E
tmr_period_value_get SR TMR JE 318
tmr_channel_value_set 8 TMR EIE
tmr_channel_value_get SR TMR @B

tmr_period_buffer_enable

JE FH A FH TMR JE B2 i X

tmr_output_channel_buffer_enable

JE FHEREE ] TMR it S 22 i X
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5.17.1

2023.10.26

tmr_output_channel_immediately_set

BEE TMR i I LRI g

tmr_output_channel_switch_set WHE TMR it 8 T 5%
tmr_one_cycle_mode_enable AR A TMR 508 i =X,
tmr_overflow_request_source_set 1 TMR i =25
tmr_overflow_event_disable JB B2 H TMR i 4=
tmr_input_channel_init YlEA TMR i\ B
tmr_channel_enable Ja %A TMR

tmr_input_channel_filter_set

W TMR iy B8R )E 2=

tmr_pwm_input_config

fic & TMR pwm %A

tmr_channell1_input_select

1%+ TMR JHIE 1 A

tmr_input_channel_divider_set

B H TMR i N\ JEIE 7 4 3%

tmr_primary_mode_select

P TMR F A

tmr_sub_mode_select

EFE TMR JCE I A5 2

tmr_channel_dma_select

HEF: TMR JEIE ) DMA 153K IE

tmr_hall_select

EF TMR hall #i5{

tmr_channel_buffer_enable

Jo AR TMR @8 22 [X

tmr_trigger_input_select

P TMR JCE I A il R N

tmr_sub_sync_mode_set

BEE TMR GE I 2% [F 25 R

tmr_dma_request_enable

Ja 2% TMR DMA &3k

tmr_interrupt_enable Ja FBZEH TMR s
tmr_interrupt_flag_get FREL TMR A Wrkric
tmr_flag_get FREL TMR #5ic
tmr_flag_clear 15k TMR Frid
tmr_event_sw_trigger Ak TMR S04

tmr_output_enable

JE FHEEE ] TMR far i (e

tmr_internal_clock_set

BH TMR P

tmr_output_channel_polarity_set

B E TMR i H 8 E AR

tmr_external_clock_config

Bt & TMR Zh s

tmr_external_clock_mode1_config

i B TMR #hEREBhi 2 1

tmr_external_clock_mode2_config

fid & TMR #hE8aS st 2

tmr_encoder_mode_config i B TMR Zmi5 23458
tmr_force_output_set W B TMR s34

tmr_dma_control_config

fic E TMR DMA # il

tmr_brkdt_config

fic B TMR R ZE 4 SCRIFE X B (8]

tmr_iremap_config

Bt B TMR Py 35 2

K3 tmr_reset
NRAA TR tmr_reset

% 358. ER¥ tmr_reset

W H #HR

PR €2 tmr_reset

BRI R R Y void tmr_reset(tmr_type *tmr_x);
Bk (P TMR B CRM & 17 77 47 3§ 5 41
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W H i)
LN tmr_x: AT TMR 7M. iZS80T DOEEL E Hh 2 —:
TMR1, TMR3, TMR6, TMR14, TMR15, TMR16, TMR17
i 25 7
R [EME 7
SRSk 7
B R A crm_periph_reset();
il

l tmr_reset(TMR1);

5.17.2 % tmr_counter_enable
NERHIA T %L tmr_counter_enable

%+ 359. F# tmr_counter_enable

H

(P

tmr_counter_enable

i
PR 4

void tmr_counter_enable(tmr_type *tmr_x, confirm_state new_state);

BILi 1 (R

Ja 22 TMR %038

LN 2|

tmr_x: &K TMR 4MBE, %S H0m] UG Kz —:
TMR1, TMR3, TMR6, TMR14, TMR15, TMR16, TMR17

MINSH 2

new_state: HERE MM EENIRES, "EHFEH (TRUB) BiZ2H (FALSE)

it 25

¥

R EHME

S At

e FH e 2

off [ off | et

N

‘ tmr_counter_enable(TMR1, TRUE);

5.17.3 K% tmr_output_default_para_init

IR T BREL tmr_output_default_para_init

% 360. % tmr_output_default_para_init

W H iR

ZERAEA tmr_output_default_para_init

PR 2 A void tmr_output_default_para_init(tmr_output_config_type *tmr_output_struct);
Difeftiik WIZa tmr i HEBRAS 3

LTI 2 tmr_output_struct: #5145 #)44 tmr_output_config_type A #IHE L IEET

i =4 7

IR [EME 7

SR kAT 7

R FH eR 4 7

TEMIER T tmr_output_struct 5N IR IAE

2023.10.26
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% 361. tmr_output_struct FRiAE

R BRINME
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);

5.17.4 BR¥ tmr_input_default_para_init
TR T K% tmr_input_default_para_init

% 362. E# tmr_input_default_para_init

mHE R

PRI A4 tmr_input_default_para_init

PRI # void tmr_input_default_para_init(tmr_input_config_type *tmr_input_struct);
ThRestiik HIaHt TMR NN S 2

NS tmr_input_struct: F51A45#)4K tmr_input_config_type R4 WI4A1LIE4

i 24 7

IR [FIME 7

SR kAT 7

R FH R 2 7

FERMIA T tmr_input_struct %>k 2 T ERIAE

£ 363. tmr_input_struct ZRAE

HLR BRIME
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

2Nl
tmr_input_config_type tmr_input_struct;
tmr_input_default_para_init(&tmr_input_struct);

5.17.5 ¥ tmr_brkdt_default_para_init
R T R E tmr_brkdt_default_para_init

% 364. EK¥ tmr_brkdt_default_para_init
T H R

PRI H4 tmr_brkdt_default_para_init
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W H i)

PR void tmr_brkdt_default_para_init(tmr_brkdt_config_type *tmr_brkdt_struct);
ek WGk TMR brkdt BRik 55

LITPNE 2 tmr_brkdt_struct: 15 H 45 F44 tmr_brkdt_config_type HI#WIEA1LTEE

i 24 7

12 [EME 7

etk kAT 7

B H R 4 7

FEFER T tmr_brkdt_struct %A K ERIAME

# 365. tmr_brkdt_struct BRA(E

BR BRAE
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
il

tmr_brkdt_config_type tmr_brkdt_struct;
tmr_brkdt_default_para_init(&tmr_brkdt_struct);

5.17.6 BR¥ tmr_base_init
TRME T REL tmr_base_init

% 366. ¥ tmr_base_init

TiH ity

PRI 4 tmr_base_init

R AR T void tmr_base_init(tmr_type* tmr_x, uint32_t tmr_pr, uint32_t tmr_div);
ThRedthiR WILE TMR . 20

MANSH

tmr_x: iR TMR S, 2300 DO E bz —
TMR1, TMR3, TMR6, TMR14, TMR15, TMR16, TMR17

MASH 2 tmr_pr: A8 EHIE, 16 A7 e I 25 T HL 0x0000~0xXFFFF, 32 i i) 5 i) #X
0x0000_0000~0xFFFF_FFFF

MNSH3 tmr_div: &R 254 4fE, 0x0000~0xFFFF

i 25 7

R A 7

S g AF 7

e F Bk 8 7

N

‘ tmr_base_init(TMR1, OxFFFF, OXFFFF);

2023.10.26
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5.17.7 BR¥ tmr_clock_source div_set

R T PRE tmr_clock_source_div_set

& 367. E# tmr_clock_source_div_set

BiH iR

A EA tmr_clock_source_div_set

PR A void tmr_clock_source_div_set(tmr_type *tmr_x, tmr_clock_division_type
tmr_clock_div);

Thegfik B TMR B 235 2 4L

LN tmr_x: FriLEER) TMR %, S 8007 DUEE e Hh iz —:
TMR1, TMR3, TMR14, TMR15, TMR16, TMR17

BMINSHL 2 tmr_clock_div: & i 2% 4 3 45 2 3

a2 8 x

pAEIf ) 7

Sk ok AF x

Bl H B 4 7

tmr_clock_div

WHE TMR Il o3 43 2% 4

TMR_CLOCK _DIV1: g &8ss S R ECN 1
TMR_CLOCK _DIV2: g} a3 2hJs s S R 5N 2
TMR_CLOCK _DIV4: g3 2hJsa R 50N 4
~Hl

‘ tmr_clock_source_div_set(TMR1, TMR_CLOCK_DIV4);

5.17.8 E¥ tmr_cnt_dir_set
T EHIR T BREL tmr_cnt_dir_set

% 368. H# tmr_cnt_dir_set

| Ei:1p%)
44 tmr_cnt_dir_set
R Y void tmr_cnt_dir_set(tmr_type *tmr_x, tmr_count_mode_type tmr_cnt_dir);
Digeftiik WHE TMR THEE 07 17
HNSH tmr_x: FTiEEER TMR #h%, ZS800T s g Hdhz —:
TMR1, TMR3
BMINSHL 2 tmr_cnt_dir: ER 22 HHEOT
i 24 7
IR [EME 7
SR kAT 7
R FH e 4 7
tmr_cnt_dir
WE E N T80T )
TMR_COUNT_UP: JEiNE e € Tl e
TMR_COUNT_DOWN: EliNE A E T R

TMR_COUNT_TWO_WAY _1: SE B R B 38 mp ok X)) 5 B 1
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TMR_COUNT_TWO_WAY_2. S I 28 T E 8 S a6 S A X 2
TMR_COUNT_TWO_WAY_3: S I 28 TH S SR e 55 T £ 3

N

| tmr_cnt_dir_set(TMR1, TMR_COUNT_UP);

5.17.9 BR¥ tmr_repetition_counter_set

TR T PREL tmr_repetition_counter_set

x 369. F# tmr_repetition_counter_set

i H

it}

H4

tmr_repetition_counter_set

==
e

void tmr_repetition_counter_set(tmr_type *tmr_x, uint8_t tmr_rpr_value);

55

DIREH AR

B EEAMH S (rpr) KIE

BINSH

tmr_x: FTiEEER) TMR 4%, S 800T DUk E g Hhz —:

TMR1
WIANSH 2 tmr_rpr_value: ERI#8E L HIAE, 7HL 0x00~0xFF
it 24 7
IR [FH o
Se kAT 7
B R FH R 2 7
il

‘ tmr_repetition_counter_set(TMR1, 0x10);

5.17.10 K ¥ tmr_counter_value_set
AR T K% tmr_counter_value_set

% 370. E# tmr_counter_value_set

ik

tmr_counter_value_set

void tmr_counter_value_set(tmr_type *tmr_x, uint32_t tmr_cnt_value);

BWHE TMR THEE

MANSHA

tmr_x: iR TMR S, 280 DO | bz —:
TMR1, TMR3, TMR6, TMR14, TMR15, TMR16, TMR17

MNSH 2 tmr_ont_value: 5N A HHHAHA, 16 G # A 0X0000~OXFFFF, 32 RriE i
38T HL 0x0000_0000~OXFFFF_FFFF

it 28 T

IR [BI{E x

Sl X

W T B M %

2N

| tmr_counter_value_set(TMR1, OxFFFF);

5.17.11 % tmr_counter_value_get

NI T B # tmr_counter_value_get

2023.10.26
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% 371. ¥ tmr_counter_value_get

B H iR
A€ tmr_counter_value_get
PR T uint32_t tmr_counter_value_get(tmr_type *tmr_x);
Thaedtik PRI TMR THEEE
WA tmr_x: FriEEER TMR #M%, ZS80TDUEIR e Hdhz —:
TMR1, TMR3, TMR6, TMR14, TMR15, TMR16, TMR17
it 25 7
IR [EME SE I 25T B3R E
S okt 7
B R FH o 4 7
~pl
uint32_t counter_value;
counter_value = tmr_counter_value_get(TMR1);

5.17.12

¥ tmr_div_value_set

TR T K% tmr_div_value_set

#* 372. B tmr_div_value_set

mHE R

A€ tmr_div_value_set

R Y void tmr_div_value_set(tmr_type *tmr_x, uint32_t tmr_div_value);
Digeflid WHE TMR 44 ge il

MASHA

tmr_x: &R TMR S, iZZ807 DORE A Kz —:
TMR1, TMR3, TMR6, TMR14, TMR15, TMR16, TMR17

WABH 2 tmr_div_value: I 43/MHIAH(E, 16 firs i 2 AT HL OX0000~OXFFFF, 32 Lzl
5L 0x0000_0000~0xFFFF_FFFF

e =

I =

ST =

WA A S

B

‘ tmr_div_value_set(TMR1, OxFFFF);

5.17.13

K% tmr_div_value_get

NERIA T B tmr_div_value_get

# 373. R¥ tmr_div_value_get

W H Eii:3o)

R tmr_div_value_get

PR % A uint32_t tmr_div_value_get(tmr_type *tmr_x);

ThRestik FREL TMR 43 3123

MANSH tmr_x: Pri&#EM TMR b, S8 LG e Kb —:
TMR1, TMR3, TMR6, TMR14, TMR15, TMR16, TMR17

2023.10.26
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i H
T

1 [l
Sk kAT
e F pa 2
Bl

®

=
NS

\

I 2% 7 S B

off | ofl | & | oH| 2

uint32_t div_value;

div_value = tmr_div_value_get(TMR1);

5.17.14 % tmr_output_channel_config

T AR T K% tmr_output_channel_config

% 374. ¥ tmr_output_channel_config

TiH iR
Refe tmr_output_channel_config
BRI AR Y void tmr_output_channel_config(tmr_type *tmr_x, tmr_channel_select_type
tmr_channel, tmr_output_config_type *tmr_output_struct);
Dhred Pl B TMR i @ iE
MWNZHA tmr_x: Frik#EH TMR 4M%, %S 500T DUEHE Kz —:
TMR1, TMR3, TMR14, TMR15, TMR16, TMR17
MASH 2 tmr_channel: &R} 28 iE
WMASH 3 tmr_output_struct: 5454 tmr_output_config_type HIf5 %
a2 8 x
A EIRN 7
Sk ok AF x
W F R 2 7
tmr_channel
wHE TMR g

TMR_SELECT_CHANNEL_1: #&F e i #5187E 1
TMR_SELECT_CHANNEL_2: #%FeehtazidiE 2
TMR_SELECT CHANNEL_3: #E# et 2siEiE 3
TMR_SELECT_CHANNEL_4: &P et #51@iE 4
tmr_output_config_type structure
tmr_output_config_type 7t at32f421_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 oc_output_state;
confirm_state occ_output_state;

} tmr_output_config_type;

oc_mode
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P A HH B AR, ROXIEIE JR4R(5 5 (CxORAW) #EATRCE

TMR_OUTPUT_CONTROL_OFF:
TMR_OUTPUT_CONTROL_HIGH:
TMR_OUTPUT_CONTROL_LOW:
TMR_OUTPUT_CONTROL_SWITCH:
TMR_OUTPUT_CONTROL_FORCE_LOW:
TMR_OUTPUT_CONTROL_FORCE_HIGH:
TMR_OUTPUT_CONTROL_PWM_MODE_A:
TMR_OUTPUT_CONTROL_PWM_MODE_B:
oc_idle_state

Tic. B 4t I8 T S PRLIR S

FALSE: it ¥ AR 9 0

TRUE: it i iE S RRIRES N 1
occ_idle_state

T B LA I8 TE S RDIRES

FALSE: H M thisiE = HAREN 0

TRUE: B fhtH i 3E 25 ARy 1
oc_polarity

e 5 T A

Wr @A (CxOUT) 5 CxORAW i
¥ E CxORAW N

% E CxORAW MK

]#: CXxORAW FfHi~F

il 52 CXORAW J91i%

[E 2 CXxORAW Ji

PWM ##=( A

PWM ##=( B

TMR_OUTPUT _ACTIVE_HIGH: %l ik &
TMR_OUTPUT _ACTIVE_LOW:  # il isE A%

occ_polarity
T B B4 M I8 TE A

TMR_OUTPUT _ACTIVE_HIGH: B kMg i i A vk
TMR_OUTPUT _ACTIVE_LOW:  H byt i 1 A PR

oc_output_state

A B 4 B TE RS
FALSE: i thiiiE <
TRUE: fti@EiE F A
occ_output_state

Bic B HR M H s E RS
FALSE:  F. b s 5 ]
TRUE: B b iE
Bl

tmr_output_config_type tmr_output_struct;

tmr_output_struct.oc_output_state = TRUE;

tmr_output_struct.oc_idle_state = TRUE;
tmr_output_struct.occ_output_state = TRUE;

tmr_output_struct.occ_idle_state = TRUE;

tmr_output_struct.oc_mode = TMR_OUTPUT_CONTROL_OFF;

tmr_output_struct.oc_polarity = TMR_OUTPUT_ACTIVE_HIGH,;

tmr_output_struct.occ_polarity = TMR_OUTPUT_ACTIVE_HIGH,;

tmr_output_channel_config(TMR1, TMR_SELECT_CHANNEL_1, &mr_output_struct);
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5.17.15

5.17.16

2023.10.26

¥ tmr_output_channel_mode_select

AR T PRE tmr_output_channel_mode_select

3 375. EK# tmr_output_channel_mode_select

B H iR

A EA tmr_output_channel_mode_select

PR T void tmr_output_channel_mode_select(tmr_type *tmr_x, tmr_channel_select_type
tmr_channel, tmr_output_control_mode_type oc_mode);

Thegfik e FE TMR i 8 TE A5 5

MWASHA

tmr_x: iR TMR Sk, 280 DO e bz —:
TMR1, TMR3, TMR14, TMR15, TMR16, TMR17

BMINSHL 2

tmr_channel: 0} 2%i8E

MANZH3

oc_mode: #irH

frth 25

T

R EHME

etk 2FA

ek F e 2

of | off | ot

tmr_channel
B E TMR J#IE

TMR_SELECT_CHANNEL_1: &4+ i) 45 1@1E 1
TMR_SELECT_CHANNEL_2: &+ e n #i@iE 2
TMR_SELECT_CHANNEL_3: &+ e h 45i@iE 3
TMR_SELECT_CHANNEL_4: &+ e h451@i1E 4

oc_mode

M B HHOBIE R, BIXHETE RS S (CxORAW) #HATHCE

TMR_OUTPUT_CONTROL_OFF:
TMR_OUTPUT_CONTROL_HIGH:
TMR_OUTPUT_CONTROL_LOW:
TMR_OUTPUT_CONTROL_SWITCH:
TMR_OUTPUT_CONTROL_FORCE_LOW:
TMR_OUTPUT_CONTROL_FORCE_HIGH:
TMR_OUTPUT_CONTROL_PWM_MODE_A:
TMR_OUTPUT_CONTROL_PWM_MODE_B:

Bl

WrFiEE R (CxOUT) 5 CxORAW [Hi%E#:
% E CxORAW A&

% CxORAW A1k

P]# CXORAW [ -

i 52 CXxORAW J91I%

[fil 52 CXORAW A=

PWM # = A

PWM #i B

‘UnLpumugphannd_nmﬂe_sdecKTMR1,TMR_SELECT_CHANNEL_1,TMR_OUTPUT_CONTROL_SMHTCHﬁ

i ¥ tmr_period_value_set

IR T B %L tmr_period_value_set

% 376. ¥ tmr_period_value_set

i H R

PR EA tmr_period_value_set

R Y void tmr_period_value_set(tmr_type *tmr_x, uint32_t tmr_pr_value);
TyRe ik WE TMR FE

MNZH tmr_x: Fri%EER) TMR 4h, S 800T DUEE e Hh iz —:
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i H R
TMR1, TMR3, TMR6, TMR14, TMR15, TMR16, TMR17

WNZH 2 tmr_pr_value: i 2 I, 16 fiE £ 7T 0X0000~OXFFFF, 32 fir &} %41y
it 0x0000_0000~OxFFFF_FFFF

B =

R EME *

G I =

W %

2Nl

| tmr_period_value_set(TMR1, OxFFFF);

5.17.17

¥ tmr_period_value_get

NERHIA T R tmr_period_value_get

% 377. B tmr_period_value_get

TiH iR
efe tmr_period_value_get
BRI AR Y uint32_t tmr_period_value_get(tmr_type *tmr_x);
Thred FRIL TMR JE A {E
LN tmr_x: FrikfER) TMR 4%, 22800 DUk g Kz —:
TMR1, TMR3, TMR6, TMR14, TMR15, TMR16, TMR17
a2 8 x
A IR SE N 4% A I
Sk ok AF x
B H R 2 7
Nl
uint32_t pr_value;
pr_value = tmr_period_value_get(TMR1);

5.17.18

¥ tmr_channel_value_set

AR 7 K% tmr_channel_value_set

% 378. E# tmr_channel_value_set

W H iR

ZERAEA tmr_channel_value_set

R T void tmr_channel_value_set(tmr_type *tmr_x, tmr_channel_select_type
tmr_channel, uint32_t tmr_channel_value);

Digeftik #E TMR B

MASHA

tmr_x: PRk TMR S5, 22800 LR E bz —:
TMR1, TMR3, TMR14, TMR15, TMR16, TMR17

WMASH 2 tmr_channel: Eif2sifiE

BMINSHL 3 tmr_channel_value: E 2%iEIEH, 16 A&k 2$ T HL 0x0000~0xFFFF, 32 {5
i 2% 7 HX 0x0000_0000~0xFFFF_FFFF

25 7

2023.10.26
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W H i)

IR A ¥

etk kAT ¥

B H R 4 ¥
tmr_channel
WHE TMR @iE
TMR_SELECT_CHANNEL_1: #4518 1E 1
TMR_SELECT_CHANNEL_2: #%FEht45idiE 2
TMR_SELECT_CHANNEL_3: #&Feeht#5idiE 3
TMR_SELECT_CHANNEL _4: #&Feeht#5i8iE 4

Bl

‘ tmr_channel_value_set(TMR1, TMR_SELECT_CHANNEL_1, OXFFFF);

5.17.19 ¥ tmr_channel_value_get

5.17.20

2023.10.26

NRHR T B #L tmr_channel_value_get

% 379. ¥ tmr_channel_value_get

tmr_channel);

T H ik
PRI 44 tmr_channel_value_get
BRI A5 Y uint32_t tmr_channel_value_get(tmr_type *tmr_x, tmr_channel_select_type

DhRe ik BRI TMR liE

LN 2|

tmr_x: Frif#EH TMR Sh5E, 22800 BUEHUE Hpz —:
TMR1, TMR3, TMR14, TMR15, TMR16, TMR17

MINSHL 2

tmr_channel: 5} #%iHiE

it 25 S IR 5% U B

&

iR [ElME

S At

off [off | od

e FH e 2

tmr_channel

W E TMR i

TMR_SELECT _CHANNEL_1: ##¢5E i) #3ifiE 1
TMR_SELECT_CHANNEL 2. ik#:E i} 25iEi 2
TMR_SELECT CHANNEL_3: #E#Ent2eiEiE 3
TMR_SELECT _CHANNEL_4: k¥ 23ifiE 4
N

uint32_t ch_value;

ch_value = tmr_channel_value_get(TMR1, TMR_SELECT_CHANNEL_1);

FEAFER T H tmr_period_buffer_enable

B3 tmr_period_buffer_enable
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5.17.21

2023.10.26

& 380. K% tmr_period_buffer_enable

BiH iR
A€ tmr_period_buffer_enable
PR T void tmr_period_buffer_enable(tmr_type *tmr_x, confirm_state new_state);
Thegfik Ja iz TMR J&#AZE X
HNZH tmr_x: FrikfER) TMR 4%, 2S00 DUkiig Hdhz —:
TMR1, TMR3, TMR6, TMR14, TMR15, TMR16, TMR17
MWANZH 2 new_state: H§ 2L E 1A MG DOIRES, Tk$RE M (TRUED 2zt
(FALSE)
th =% 7
b4 EIf ) P
Sk ok AF x
Bl H B 4 7
Nl

‘ tmr_period_buffer_enable(TMR1, TRUE);

¥ tmr_output_channel_buffer_enable

N AR T K% tmr_output_channel_buffer_enable

% 381. E# tmr_output_channel_buffer_enable

mHE R

ERAE tmr_output_channel_buffer_enable

PR 3 void tmr_output_channel_buffer_enable(tmr_type *tmr_x,
tmr_channel_select_type tmr_channel, confirm_state new_state);

Difedtiik J& FIEZE ] TMR 4 il 22 o (X

LN 2|

tmr_x: &K TMR SMBE, %S H0m] UG A Kz —:
TMR1, TMR3, TMR14, TMR15, TMR16, TMR17

WMASH 2 tmr_channel: ZI}2siBiE
MWNZH3 new_state: H4ZHELE (0% HBEZ I DORE, WIkFEH (TRUE) BiZEH
(FALSE)
it 24 ¥
IR [al{E 7
SR kAT 7
R FH e 4 7
tmr_channel
wE TMR #IE

TMR_SELECT_CHANNEL_1: 3&$%5E i geifig 1
TMR_SELECT_CHANNEL 2. ik# €} 25iEiE 2
TMR_SELECT CHANNEL_3: #E# et 2eiEiE 3
TMR_SELECT _CHANNEL_4: k3% 23ifik 4

2N

‘ tmr_output_channel_buffer_enable(TMR1, TMR_SELECT_CHANNEL_1, TRUE);
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5.17.22

TR T BRE tmr_output_channel_immediately_set

¥ tmr_output_channel_immediately_set

3 382. E# tmr_output_channel_immediately_set

B H iR

A EA tmr_output_channel_immediately_set

PR T void tmr_output_channel_immediately_set(tmr_type *tmr_x,
tmr_channel_select_type tmr_channel, confirm_state new_state);

Thegfik WE TMR i @ 38 2 B AT g

MWASHA

tmr_x: iR TMR Sk, 280 DO e bz —:
TMR1, TMR3, TMR14, TMR15, TMR16, TMR17

HNSH 2 tmr_channel: g 2@ iE
WMASH3 new_state: 14 ZEHLE 1% HisdE L BME AR, WIkEEER (TRUE) BU2EH
(FALSE)
it 24 o
IR [FH o
SR okt o
R FH R 2 7
tmr_channel
WHE TMR EiE

TMR_SELECT_CHANNEL_1: &4+ E i) 451@1E 1
TMR_SELECT_CHANNEL_2: &+ e h 4@ 2
TMR_SELECT_CHANNEL_3: &+ e h 45i@iE 3
TMR_SELECT_CHANNEL_4: &+ ¢ h451@iE 4
Bl

‘ tmr_output_channel_immediately_set(TMR1, TMR_SELECT_CHANNEL_1, TRUE);

5.17.23

AR T B %L tmr_output_channel_switch_set

¥ tmr_output_channel_switch_set

% 383. E# tmr_output_channel_switch_set

2023.10.26

i H R

ZERAEA tmr_output_channel_switch_set

R Y void tmr_output_channel_switch_set(tmr_type *tmr_x, tmr_channel_select_type
tmr_channel, confirm_state new_state);

ThRedtik W E TMR i i o6

MANSH

tmr_x: iR TMR S, 2300 DO E bz —
TMR1, TMR3, TMR14, TMR15, TMR16, TMR17

WMASH 2 tmr_channel: 5233818

MANZH 3 new_state: HZMACE A4 HEETFOORE, AR (TRUE) 2i45H]
(FALSE)

25 7

IR [EME 7

Jath kAT 7
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W H i)

B R p
tmr_channel
WHE TMR @iE
TMR_SELECT_CHANNEL_1: &P 4518 1E 1
TMR_SELECT_CHANNEL_2: #%&FEht45idiE 2
TMR_SELECT_CHANNEL_3: #&Feeht#5idiE 3
TMR_SELECT_CHANNEL_4: #&Feeht#5i8iE 4

Bl

‘ tmr_output_channel_switch_set(TMR1, TMR_SELECT_CHANNEL_1, TRUE);

5.17.24 ¥ tmr_one_cycle_mode_enable
NEHIA T K% tmr_one_cycle_mode_enable

% 384. ¥ tmr_one_cycle_mode_enable

mHE R
A EA tmr_one_cycle_mode_enable
R Y void tmr_one_cycle_mode_enable(tmr_type *tmr_x, confirm_state new_state);
ThRestiid Je AR A TMR B8 i X
MWNZHA tmr_x: BTk TMR 4M%, %S5 DUEHLE Kz —:
TMR1, TMR3, TMR6, TMR14, TMR15, TMR16, TMR17
MNSHL 2 new_state: H4ZHELE 18IS ZURES, FEFEAH (TRUE) BiZEH
(FALSE)
it 24 7
IR [FIME ¥
SR kAT ¥
R FH R 2 ¥
il

| tmr_one_cycle_mode_enable(TMR1, TRUE);

5.17.25

R T R E tmr_overflow_request_source_set

¥ tmr_overflow_request_source_set

% 385. E ¥ tmr_overflow_request_source_set

T H ik

R tmr_overflow_request_source_set

R ER T void tmr_overflow_request_source_set(tmr_type *tmr_x, confirm_state
new_state);

Dhredd 1 TMR i tH FAHR

N tmr_x: PHEFEH TMR 4k, 122500 DOk bz —:

TMR1, TMR3, TMR6, TMR14, TMR15, TMR16, TMR17

MIANSH 2 new_state: K T & i H FH IR
WS ¥
iR A ¥

2023.10.26 A 2.0.7
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5.17.26

5.17.27

2023.10.26

W H i)
S okt ¥
B H R 4 ¥
new_state
Vg LA P v L AR

FALSE: SRIETIHEERR . 1 E OVFSWTR A7 EGIE 448 il 25 7 AR 1t o4
TRUE: HAERJIET THAa i

Bl

‘ tmr_overflow_request_source_set(TMR1, TRUE);

B3 tmr_overflow_event_disable

NEHIA T K E tmr_overflow_event_disable

Z 386. ¥ tmr_overflow_event_disable

mHE R

A€ tmr_overflow_event_disable

R Y void tmr_overflow_event_disable(tmr_type *tmr_x, confirm_state new_state);
DhRedtiik Jo B A TMR v 304

LN 2|

tmr_x: &K TMR 4MBE, %S H0m] UG Kz —:
TMR1, TMR3, TMR6, TMR14, TMR15, TMR16, TMR17

MINSH 2

new_state: {4 E i FH A ARSS

it 25

x

iR [ElME

SR KA

e FH eR 2

off ot | od

new_state

R EERC B 3 S AR
FALSE: Fuvfilsthisfb=Az, Wi FAEmT L oI dfh A

- R

- % OVFSWTR £ & 1
- JEREYCGE I s P A P R R

TRUE: #% by #4474
N il

‘ tmr_overflow_event_disable(TMR1, TRUE);

B3 tmr_input_channel_init

R T R E tmr_input_channel_init

% 387. ¥ tmr_input_channel_init

T H ik
R tmr_input_channel_init
AR Y void tmr_input_channel_init(tmr_type *tmr_x, tmr_input_config_type *input_struct,
tmr_channel_input_divider_type divider_factor);
Thegdwiik HIZAE TMR iy N\ @8
T % 267 7 - T T k207




U= AT32FA21[E fF FEBSP&Pack B H 18

W H i)

NSH tmr_x: AT TMR 7M. iZS80T DOEEL E Hh 2 —:
TMR1, TMR3, TMR14, TMR15, TMR16, TMR17

MASH 2 input_struct: F& A4 H)1K tmr_input_config_type K354+

WASH3 divider_factor: i \iBiE /A%

i 25 7

R [EME 7

SRSkt 7

e F R 7

tmr_input_config_type structure
tmr_input_config_type 7t at32f421_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 N\ i@

TMR_SELECT CHANNEL_1: #E# e} 28iHiE 1

TMR_SELECT _CHANNEL 2. ik&#:E i} 25iEiE 2

TMR_SELECT CHANNEL_3: #E# et 2siEiE 3

TMR_SELECT _CHANNEL_4: k¥ 23ifil 4

input_polarity_select

126 P N\ I TE AR M

TMR_INPUT_RISING_EDGE: o N EE A ROa s BT
TMR_INPUT_FALLING_EDGE: % Nilif& (1 ROl #A T By
TMR_INPUT_BOTH_EDGE: i NGB TE 1A ROR I N BRI R R BV
input_mapped_select

126 P\ T8 TE B

TMR_CC_CHANNEL_MAPPED_DIRECT: & TMR ¥ A\#IE 1, 2, 3 F14 X5 C1IRAW,
C2IRAW, C3IRAW Fl1 C4IRAW #Hi%
TMR_CC_CHANNEL_MAPPED_INDIRECT: & TMR fi Ni@iE 1, 2, 3 4 XfNHh 5
C2IRAW, C1IRAW, C4IRAW #i1 C3IRAW #Hi%
TMR_CC_CHANNEL_MAPPED_STI: i%# TMR fi N EMLS7E STI I
input_filter_value

A B i N IETE A, T HC 0x00~0XO0F

divider_factor

i N B A F B

TMR_CHANNEL_INPUT _DIV_1: % N\iBiE 55 250N 1
TMR_CHANNEL_INPUT _DIV_2: % NiEE /5 280N 2
TMR_CHANNEL_INPUT _DIV_4: # @&/ REN 4
TMR_CHANNEL_INPUT _DIV_8: #i\i@EiE /i R0k 8

Bl
‘ tmr_input_config_type tmr_input_config_struct;

2023.10.26 % 268 | A 2.0.7
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5.17.28

5.17.29

2023.10.26

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);

B # tmr_channel_enable

FRAIAR T PAEL tmr_channel_enable

% 388. E ¥ tmr_channel_enable

T H Hid

R tmr_channel_enable

PR void tmr_channel_enable(tmr_type *tmr_x, tmr_channel_select_type tmr_channel,
confirm_state new_state);

ThRedtiid Ja FHEZEH TMR i@iE

MASHA

tmr_x: iR TMR 5%, 280 DOk e Koz —:
TMR1, TMR3, TMR14, TMR15, TMR16, TMR17

MASH 2

tmr_channel: &0} 2%i8E

MAZH3

new_state: K EACE AIEIEIRE, WikHHM (TRUE) =iZEH] (FALSE)

frth 25

T

iR el

S

Wik F pa 2

of | off | et

tmr_channel
WHE TMR J@iE

TMR_SELECT _CHANNEL_1: 3% 285 iE 1
TMR_SELECT _CHANNEL_1C: 3% i 38 T 4hif it 1
TMR_SELECT _CHANNEL_2:  i&#%7ef 22iliE 2
TMR_SELECT _CHANNEL_2C: ¥ ) 58 5 4hilie 2
TMR_SELECT _CHANNEL_3: k¥ 2ilis 3
TMR_SELECT_CHANNEL_3C: ¥ 38 5 il 3
TMR_SELECT _CHANNEL_4: &% 7e i 2iliE 4

Bl

\ tmr_channel_enable(TMR1, TMR_SELECT_CHANNEL_1, TRUE);

E ¥ tmr_input_channel_filter_set

R AR T BRE tmr_input_channel_filter_set

# 389. ¥ tmr_input_channel_filter_set

T H ik

R tmr_input_channel_filter_set

AR Y void tmr_input_channel_filter_set(tmr_type *tmr_x, tmr_channel_select_type
tmr_channel, uint16_t filter_value);

TyRe ik #E TMR i i i I8 2%
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W H i)
LN | tmr_x: Frik#Ei) TMR b, S8 DL E iz —:
TMR1, TMR3, TMR14, TMR15, TMR16, TMR17
MNSH 2 tmr_channel: 5 2388
MAZH3 filter_value: FCE M NIBIEJERAE, 7IH 0x00~0xO0F
i 24 ¥
15 [EME ¥
Seth kAT ¥
B H R 4 ¥
tmr_channel
% E TMR iEiH

TMR_SELECT _CHANNEL_1: #E# e 28iHiE 1
TMR_SELECT _CHANNEL_2: #E# et 28iliE 2
TMR_SELECT _CHANNEL_3: #E# et 28iEiE 3
TMR_SELECT _CHANNEL 4: #t# et 2siEiE 4
i

‘ tmr_input_channel_filter_set(TMR1, TMR_SELECT_CHANNEL_1, Ox0F);

5.17.30 BR# tmr_pwm_input_config

2023.10.26

NRAFER T B E tmr_pwm_input_config

% 390. ¥ tmr_pwm_input_config

TiH ity

R tmr_pwm_input_config

PR 25 A void tmr_pwm_input_config(tmr_type *tmr_x, tmr_input_config_type *input_struct,
tmr_channel_input_divider_type divider_factor);

LIREHE R it & TMR pwm A

MWANZHA tmr_x: FTiEFER) TMR 4%, 2S00 DUkl g Hhz —:
TMR1, TMR3, TMR15

WSS 2 input_struct: F5 454K tmr_input_config_type K354

WA 3 divider_factor: i \ I8 IE 75 2 4L

25 7

R [EME 7

So oAt 7

Wik F pa 2 7

input_struct

i I 2544 tmr_input_config_type [J45%t, 2% tmr_input_config_type 5% BUE G H]
divider_factor

iy NI TE 7390 F L

TMR_CHANNEL_INPUT_DIV_1: #i NiBiE 3 A2 %N 1
TMR_CHANNEL_INPUT_DIV_2: i Ni#iE 4R ECN 2
TMR_CHANNEL_INPUT_DIV_4: i Ni#iE 4R ECN 4
TMR_CHANNEL_INPUT_DIV_8: #i \ifiE 74 R 5N 8

~Fl

‘ tmr_input_config_type tmr_ic_init_structure;

270 |

R4 2.0.7



U= AT32FA21[E fF FEBSP&Pack B H 18

tmr_ic_init_structure.input_filter_value = 0O;

tmr_ic_init_structure.input_channel_select = TMR_SELECT_CHANNEL_2;
tmr_ic_init_structure.input_mapped_select = TMR_CC_CHANNEL_MAPPED_DIRECT;
tmr_ic_init_structure.input_polarity_select = TMR_INPUT_RISING_EDGE;
tmr_pwm_input_config(TMR1, &tmr_ic_init_structure, TMR_CHANNEL_INPUT_DIV_1);

5.17.31 ¥ tmr_channel1_input_select
R4 T PRE tmr_channel1_input_select

% 391. E# tmr_channel1_input_select

B | E1:57)

R tmr_channell_input_select

PR void tmr_channel1_input_select(tmr_type *tmr_x,
tmr_channel1_input_connected_type ch1_connect);

ThRedtiid P TMR JEIE 1 A

LN | tmr_x: FTiEER TMR #h%, ZS80T DUkl g Kz —:
TMR1, TMR3

WSS 2 ch1_connect: #id 1 F A\

it 24 7

IR [F{H o

et kAT 7

R FH R 2 &

ch1_connect

W G B I IE 1 R

TMR_CHANEL1_CONNECTED_C1IRAW: ¥4 CH1 % JiliZ 2| C1IRAW #i A\
TMR_CHANEL1_2_3 CONNECTED_C1IRAW_XOR: ¥ CH1. CH2 FI CH3 % il 57 sl.4h SR & 2|
C1IRAW #i A\

~Hl

‘ tmr_channel1_input_select(TMR1, TMR_CHANEL1_2_3_CONNECTED_C1IRAW_XOR);

5.17.32 ¥ tmr_input_channel_divider_set
T AR T K% tmr_input_channel_divider_set

X 392. EK# tmr_input_channel_divider_set

T H ik

ZERAE tmr_input_channel_divider_set

R ER T void tmr_input_channel_divider_set(tmr_type *tmr_x, tmr_channel_select_type
tmr_channel, tmr_channel_input_divider_type divider_factor);

Dhredd #E TMR % N8 3E 7 4 2%

MINZH tmr_x: FrikfER) TMR 4%, %S4 DUEE E iz —:
TMR1, TMR3, TMR14, TMR15, TMR16, TMR17

WINSH 2 tmr_channel: & #5ifiE

WASH 3 divider_factor: i\ JHIE 55 R %L

Hth =% W
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W H i)

IR A ¥

etk kAT ¥

B H R 4 ¥
tmr_channel

WHE TMR @iE
TMR_SELECT_CHANNEL_1: #4518 1E 1
TMR_SELECT_CHANNEL_2: #%FEht45idiE 2
TMR_SELECT_CHANNEL_3: #&Feeht#5idiE 3
TMR_SELECT_CHANNEL _4: #&Feeht#5i8iE 4
divider_factor
Ay NI TE 73 P SR A
TMR_CHANNEL_INPUT_DIV_1: #iy NiBiE 7351 R ECN 1
TMR_CHANNEL_INPUT_DIV_2: #i NiBiE 7351 R 5N 2
TMR_CHANNEL_INPUT_DIV_4: # NiBEiE R ECN 4
TMR_CHANNEL_INPUT_DIV_8: #i NiliE 735 R %N 8

Bl

\ tmr_input_channel_divider_set(TMR1, TMR_SELECT_CHANNEL_1, TMR_CHANNEL_INPUT_DIV_2);

5.17.33 ¥ tmr_primary_mode_select
NEHIA T KL tmr_primary_mode_select

7% 393. ¥ tmr_primary_mode_select

TiH ity

ERAE tmr_primary_mode_select

Eap gt void tmr_primary_mode_select(tmr_type *tmr_x, tmr_primary_select_type
primary_mode);

Dhred P TMR EE

HNSH tmr_x: Bk TMR 4M%, %S 500T DUERE Kz —:
TMR1, TMR3, TMR6

NS 2 primary_mode: ¥ Bt & () 4K

it 25 7

IR [AE 7%

So oAt 7

W F R 7

primary_mode
VKRB M R, B 3E 285 5 Skt

TMR_PRIMARY_SEL_RESET: FRA A5G SRS
TMR_PRIMARY_SEL_ENABLE: TR HE T kB R
TMR_PRIMARY_SEL_OVERFLOW:  F#C 4 H S Sk
TMR_PRIMARY_SEL_COMPARE: TR A T I B LRk
TMR_PRIMARY_SEL_C10RAW: TR H 5 Tk C1ORAW 55
TMR_PRIMARY_SEL_C20RAW: FHA i HHAE 5 k£ C20RAW 55
TMR_PRIMARY_SEL_C30RAW: TR H 5 5 k3 C3ORAW 55
TMR_PRIMARY_SEL_C40ORAW: TR H 5 T k3 CAORAW 55

2023.10.26 2712 | A 2.0.7
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Bl

l tmr_primary_mode_select(TMR1, TMR_PRIMARY_SEL_RESET);

5.17.34 ¥ tmr_sub_mode_select
R AR T K% tmr_sub_mode_select

x® 394. K tmr_sub_mode_select

B | E1:57)

A EA tmr_sub_mode_select

PR Y void tmr_sub_mode_select(tmr_type *tmr_x, tmr_sub_mode_select_type
sub_mode);

ThRestiid 1 TMR IXGE I 23 45 2X

MAZHA

tmr_x: PrEFEK TMR 48, %S H0m] LS E oz —:
TMR1, TMR3, TMR15

MASH 2

sub_mode: % ZEMC B 1)K E BT 2

fnth 25

T

R EHME

Sk kAT

Wi F e

of | ofl | ot

primary_mode

T P LG B e I A
TMR_SUB_MODE_DIABLE:

TMR_SUB_ENCODER_MODE_A:
TMR_SUB_ENCODER_MODE_B:
TMR_SUB_ENCODER_MODE_C:
TMR_SUB_RESET_MODE:
TMR_SUB_HANG_MODE:
TMR_SUB_TRIGGER_MODE:

FRMTRGE I A
AL A AR A
PG A B
WP C
PR A
PP
MR fid A AR 2

TMR_SUB_EXTERNAL_CLOCK_MODE_A: &AMt Hifit A
i

‘ tmr_sub_mode_select(TMR1, TMR_SUB_HANG_MODE);

5.17.35

¥ tmr_channel_dma_select

AR T K% tmr_channel_dma_select

* 395. ¥ tmr_channel_dma_select

T H ik

ZERAEA tmr_channel_dma_select

PR % A void tmr_channel_dma_select(tmr_type *tmr_x, tmr_dma_request_source_type
cc_dma_select);

Dhredd 14 TMR JEIE Y DMA 153K IF

WASHA

tmr_x: iR TMR Sk, 280 DOk | bz —
TMR1, TMR3, TMR15, TMR16, TMR17

WASH 2

cc_dma_select: FZEEFEN TMR IEIER DMA i KR

2023.10.26
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5.17.36

5.17.37

2023.10.26

i H EiEp)
T ¥
iR el x
Sk kAT x
e F pa 2 x

cc_dma_select

e TMR 3#3E (1) DMA 15 5R

TMR_DMA_REQUEST_BY_ CHANNEL:
TMR_DMA_REQUEST _BY_ OVERFLOW:

Bl

HRABIEFM (CxIF =1) B4 DMA iE K
HRAG R FE (OVFIF = 1) I 7~4 DMA 153K

‘ tmr_channel_dma_select(TMR1, TMR_DMA_REQUEST_BY_OVERFLOW);

¥ tmr_hall_select

TNERIIA T B tmr_hall_select

% 396. ¥ tmr_hall_select

T H iR

ef e tmr_hall_select

BRI 2R Y void tmr_hall_select(tmr_type *tmr_x, confirm_state new_state);
Thread 1#E#E TMR hall £238

LN 2|

tmr_x: Fri&fEH TMR Sk, 22807 DOk e Hrh 2 —

TMR1
MINSHL 2 new_state: HEIEFN TMR hall #E=0RAE
it 24 ¥
IR [E{H o
SR okt 7
B R 7
new_state

%EHE TMR hall B,

P S A ) oz ) 3 2 %

FALSE: @il B HALL 7m0

TRUE:
il

3@ ¥ E HALL £7.88 TRGIN 1) b TR R 4

‘ tmr_hall_select(TMR1, TRUE);

B tmr_channel_buffer_enable

IR T B % tmr_channel_buffer_enable

R 397. B# tmr_channel_buffer_enable

W H iR

ZERAEA tmr_channel_buffer_enable

PR 3 A void tmr_channel_buffer_enable(tmr_type *tmr_x, confirm_state new_state);
Difeflid J& FAEUZE F TMR Sl 220 X

MAZHA

tmr_x: &K TMR 4MBE, %S 80 DUE R A bz —:
TMR1, TMR15, TMR16, TMR17

& 274 TR R4 2.0.7
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i H EiEp)
MANZH 2 new_state: HFZACE K TMR IHIEZ M IR, AlEFHA (TRUE) sidtH]
(FALSE>

2% x

iR el x

Sk kAT 7

e F pa x

Bl

l tmr_channel_buffer_enable(TMR1, TRUE);

5.17.38 % tmr_trigger_input_select
AR T RE tmr_trigger_input_select

% 398. H# tmr_trigger_input_select

T H iR

R tmr_trigger_input_select

BRI 25 Y void tmr_trigger_input_select(tmr_type *tmr_x, sub_tmr_input_sel_type
trigger_select);

Dhread JEFF TMR K€ I 245 iR S\

MWNZHA tmr_x: Bk TMR 4M%, 1S5 DUEHE Kz —:
TMR1, TMR3, TMR15

MINSHL 2 trigger_select: 4 EHLE 1 TMR K2 B 8l 2 N

a2 8 x

A EIRN 7

Sk ok AF x

W F R 2 7

trigger_select

e TMR UCE I sl A A

TMR_SUB_INPUT_SEL_IS0: NI O
TMR_SUB_INPUT_SEL_IS1: RN 1
TMR_SUB_INPUT_SEL_IS2: LN IR 2
TMR_SUB_INPUT_SEL_[S3: PN 3

TMR_SUB_INPUT_SEL_C1INC: i%&# C1IRAW [ NAG I 23
TMR_SUB_INPUT_SEL_C1DF1: JEEIER @G 1
TMR_SUB_INPUT_SEL_C2DF2: iG£JEs:im A\ ifiG 2
TMR_SUB_INPUT_SEL_EXTIN: &4 i iEiE EXT
A~

‘ tmr_trigger_input_select(TMR1, TMR_SUB_INPUT_SEL_IS0);

5.17.39 ¥ tmr_sub_sync_mode_set
MR T K% tmr_sub_sync_mode_set

2023.10.26 #2715 A 2.0.7
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5.17.40

2023.10.26

% 399. ¥ tmr_sub_sync_mode_set

BiH iR

A€ tmr_sub_sync_mode_set

PR 7Y void tmr_sub_sync_mode_set(tmr_type *tmr_x, confirm_state new_state);

Thegfik W TMR JOE R [ 2P R

HNZH tmr_x: FrikfER) TMR 4%, 2S00 DUkiig Hdhz —:
TMR1, TMR3, TMR15

MWANZH 2 new_state: IFEACE N TMR JCEM & R FCIRE, wlikfEE Ml (TRUED =izt
F (FALSE)

th =% 7

b4 EIf ) P

Sk ok AF x

Bl H B 4 7

Nl

‘ tmr_sub_sync_mode_set(TMR1, TRUE);

¥ tmr_dma_request_enable

N T K% tmr_dma_request_enable

% 400. ¥ tmr_dma_request_enable

mHE R

ERAE tmr_dma_request_enable

R Y void tmr_dma_request_enable(tmr_type *tmr_x, tmr_dma_request_type
dma_request, confirm_state new_state);

Lhae g Je FHEZEF TMR DMA 13K

LN 2|

tmr_x: Frik#EH TMR #5522 800 BUEHUE Hpz —:
TMR1, TMR3, TMR6, TMR14, TMR15, TMR16, TMR17

MINSHL 2

dma_request: I E Y DMA 153K

MIANSHL 3

new_state: FZRLE K DMA WRIRES, AriEfaH (TRUE) 5i22H (FALSE)

it 25

x

iR [ElME

SR KA

Wik F pa 2

off | o | et

dma_request
¥ & DMA ik
TMR_OVERFLOW_DMA REQUEST: i #4411 DMA i3k

TMR_C1_DMA_REQUEST: JEIE 1 () DMA i3k
TMR_C2_DMA_REQUEST: B 2 () DMA i3k
TMR_C3_DMA_REQUEST: JEIE 3 1) DMA i3k
TMR_C4 DMA_REQUEST: JEIE 4 ) DMA i3k
TMR_HALL_DMA REQUEST: HALL =44 f1) DMA 53K

TMR_TRIGGER_DMA_REQUEST: fih & FHAF 1K) DMA 153K
Bl

‘ tmr_dma_request_enable(TMR1, TMR_OVERFLOW_DMA_REQUEST, TRUE);

& 276 |
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5.17.41

5.17.42

2023.10.26

B ¥ tmr_interrupt_enable

NERAIR T BREL tmr_interrupt_enable

% 401. EH tmr_interrupt_enable

B H iR

A EA tmr_interrupt_enable

PR T void tmr_interrupt_enable(tmr_type *tmr_x, uint32_t tmr_interrupt, confirm_state
new_state);

Thegfik JE FEAER TMR i

MWASHA

tmr_x: iR TMR Sk, 280 DO e bz —:
TMR1, TMR3, TMR6, TMR14, TMR15, TMR16, TMR17

WSS 2 tmr_interrupt: I ZEECE K TMR H T
MASH 3 new_state: M EMEN TMR FWRRA, wE#HBEH (TRUE) 8W4EH (FALSE)
25 x

i x

et x

B R x

tmr_interrupt

PE TMR iy

TMR_OVF_INT: T H S

TMR_C1_INT: AIE 1 A W

TMR_C2_INT: TG 2 A W

TMR_C3_INT: AIE 3 FHA W

TMR_C4_INT: TG 4 FHA W
TMR_HALL_INT: HALL = it
TMR_TRIGGER _INT:  filt & S ik

TMR_BRK_INT: R ZE A

A~

‘ tmr_interrupt_enable(TMR1, TMR_OVF_INT, TRUE);

¥ tmr_interrupt_flag_get

NI T K%L tmr_interrupt_flag_get

£ 402. E# tmr_interrupt_flag_get

A
ZERAEA tmr_interrupt_flag_get
R Y flag_status tmr_interrupt_flag_get (tmr_type *tmr_x, uint32_t tmr_flag);
ThRedtik SREL A Wibr S AR
HNSH tmr_x: FTiEEER TMR #h%, ZS80eT s g Hdhz —:
TMR1, TMR3, TMR6, TMR14, TMR15, TMR16, TMR17
HNSH 2 tmr_flag: 75 ZEIRELCWOIRAS AR £ 1L 4%
S HOEAR A WL tmr_flag
25 7
IR [E{E flag_status: #rENLL IR

®2TTH
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gz ik
ZIREM{E R Nz —: SET, RESET

e s ¥

W FH R "
tmr_flag

TR ERDORESrE, Kl 8Z 5T
TMR_OVF_FLAG: v H A BT AR IC
TMR_C1_FLAG: JHIE 1 PR
TMR_C2 FLAG: JHIE 2 FIhRId
TMR_C3 FLAG: JHIE 3 FIhRId
TMR_C4 FLAG: I 4 FIhRId
TMR_HALL_FLAG: HALL #iihric
TMR_TRIGGER_FLAG: fil % Hh T AR
TMR_BRK_FLAG: FIZE AT
il

‘ if(tmr_interrupt_flag_get (TMR1, TMR_OVF_FLAG) != RESET)

5.17.43 K% tmr_flag_get

2023.10.26

NERFA T R tmr_flag_get

#* 403. B# tmr_flag_get

TiH Eii:py
PRI 4 tmr_flag_get
Eap g it flag_status tmr_flag_get(tmr_type *tmr_x, uint32_t tmr_flag);
DhRek REUR SRS
HNSH tmr_x: BTk TMR 4h%, %S5 DUERE Kz —:
TMR1, TMR3, TMR6, TMR14, TMR15, TMR16, TMR17
MANZH 2 tmr_flag: & ZIRBCIRAS (MR Sk %
ZSHEMRER I tmr_flag
it 25 W
IR [FIE flag_status: FrELHPRES
ZIREE Y2 — « SET, RESET
So oAt 7
W F R 2 7
tmr_flag
M Tk FE TR EZRBCIRS KR, Hne S 52501
TMR_OVF_FLAG: v R T AR IE
TMR_C1_FLAG: JHIE 1 PRl
TMR_C2_FLAG: JHIE 2 sl
TMR_C3_FLAG: JHE 3 iRl
TMR_C4 _FLAG: JHIE 4 sl
TMR_HALL_FLAG: HALL Hifrbric
TMR_TRIGGER_FLAG: fih 5 W i
TMR_BRK_FLAG: 2 T W bR i

TMR_C1_RECAPTURE_FLAG: J#i& 1 B3R
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TMR_C2_RECAPTURE_FLAG:
TMR_C3_RECAPTURE_FLAG:
TMR_C4_RECAPTURE_FLAG:

B

iHIE 2 IR bR
HIE 3 AR
HIE 4 R bR

| if(tmr_flag_get(TMR1, TMR_OVF_FLAG) = RESET)

5.17.44 PR# tmr_flag_clear
NERAFE T R tmr_flag_clear

5.17.45

2023.10.26

# 404. E¥ tmr_flag_clear

A ik

R tmr_flag_clear

R E R Y void tmr_flag_clear(tmr_type *tmr_x, uint32_t tmr_flag);

ThRestiik TEBRPR B AL

LN | tmr_x: FTiEER TMR #h%, ZS80T DUkl g Kz —:
TMR1, TMR3, TMR6, TMR14, TMR15, TMR16, TMR17

MANSH 2 tmr_flag: FHEBRIIFREILHEE
SRR ANRIA W 45 R R 262 7] fH IR -

it 24 7

IR [F{H 7

et kAT 7

R FH R 2 &

A~

‘ tmr_flag_clear(TMR1, TMR_OVF_FLAG);

BR%L tmr_event_sw_trigger

NERIA T EE tmr_event_sw_trigger

* 405. B tmr_event_sw_trigger

TiH ity

PRI 4 tmr_event_sw_trigger

PR ER T void tmr_event_sw_trigger(tmr_type *tmr_x, tmr_event_trigger_type tmr_event);
Dhredd WAl TMR FH45

MANSHA

tmr_x: iR TMR S, 280 DO | bz —
TMR1, TMR3, TMR6, TMR14, TMR15, TMR16, TMR17

MANZH 2

tmr_event: KELEST BRI TMR F44

it 28

¥

IR [BI{E

Stk okt

e F e 2

off [off | od

tmr_event

BEE PR H TMR 4

TMR_OVERFLOW_SWTRIG:

TMR_C1_SWTRIG:

A i A Y 2R
B iR EE 1 A

279 W R 2.0.7




U= AT32FA21[E fF FEBSP&Pack B H 18

TMR_C2_SWTRIG: Bl B TE 2 FAE
TMR_C3_SWTRIG: B fi iE 3 F4F
TMR_C4_SWTRIG: A fih T 4 FAF
TMR_HALL_SWTRIG: BAFfim HALL F4F
TMR_TRIGGER_SWTRIG: BRAfih i R <A
TMR_BRK_SWTRIG: R A ik AN 2 A
i

l tmr_event_sw_trigger(TMR1, TMR_OVERFLOW_SWTRIG);

5.17.46 BR¥ tmr_output_enable
NERAFE T R E tmr_output_enable

% 406. K tmr_output_enable

mHE R
R4 tmr_output_enable
R Y void tmr_output_enable(tmr_type *tmr_x, confirm_state new_state);
ThRestiid Je AR A TMR % i f g
LN | tmr_x: FTiEER TMR #h%, S8kl E Kz —:
TMR1, TMR15, TMR16, TMR17
MANZ¥ 2 new_state: HFEACE A TMR HidiRZs, wiE#HAM (TRUE) BZEA] (FALSE)
it 24 7
IR [E{H 7
SR kAT T
R FH R 2 ¥
A~

‘ tmr_output_enable(TMR1, TRUE);

5.17.47 E¥ tmr_internal_clock_set
AR T K% tmr_internal_clock_set

& 407. B# tmr_internal_clock_set

W H Eii:3o)

R34 tmr_internal_clock_set

R ER T void tmr_internal_clock_set(tmr_type *tmr_x);

e ik WE TMR P

LN 2 tmr_x: Fri&#EH TMR 4%, %S 800T DUER E Kbz —:
TMR1, TMR3, TMR15

i 24 7

IR [al{E 7

SR kAT 7

B H R 4 o

Bl

‘ tmr_internal_clock_set(TMR1);

2023.10.26 % 280 | A 2.0.7
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5.17.48

5.17.49

2023.10.26

BR%L tmr_output_channel_polarity_set

TR T BRE tmr_output_channel_polarity_set

3+ 408. E ¥ tmr_output_channel_polarity_set

B H iR

A EA tmr_output_channel_polarity_set

PR A void tmr_output_channel_polarity_set(tmr_type *tmr_x, tmr_channel_select_type
tmr_channel, tmr_polarity_active_type oc_polarity);

Thegfik B TMR i @ TE A

MWASHA

tmr_x: iR TMR Sk, 280 DO e bz —:
TMR1, TMR3, TMR14, TMR15, TMR16, TMR17

MASH 2

tmr_channel: 0} 2%i8E

MAZH3

oc_polarity: K Fe B [ s

frth 25

T

R EHME

etk 2FA

ek F e 2

of | off | ot

tmr_channel
WHE TMR EiE

TMR_SELECT_CHANNEL _
TMR_SELECT_CHANNEL _

1: M E N 48 IE 1
1C:  TEFEE M & L ANEE 1

TMR_SELECT _CHANNEL_2:  i&#%7ef 22iliE 2
TMR_SELECT _CHANNEL_2C:  #¥f 5 5 5 4hilid 2
TMR_SELECT _CHANNEL_3: k¥ 2ilis 3
TMR_SELECT_CHANNEL_3C: k¥ 38 5 il 3
TMR_SELECT _CHANNEL 4:  i&#%7& i 22iliE 4

oc_polarity
WE TMR @&

TMR_POLARITY _ACTIVE_HIGH: % H3@i& i
TMR_POLARITY _ACTIVE_LOW: i H3@i& H %

Bl

\ tmr_output_channel_polarity_set(TMR1, TMR_SELECT_CHANNEL_1, TMR_POLARITY_ACTIVE_HIGH);

PR %L tmr_external_clock_config

NEHR T A% tmr_external_clock_config

R 409. B ¥ tmr_external_clock_config

i H R

R34 tmr_external_clock_config

R T 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);

TyRe ik i & TMR ZhHd g

WASHA

tmr_x: i TMR Shik, 2807 DO E Koz —:
TMR1, TMR3

WASH 2

es_divide: 4MB{ES M REL

#2811 R 2.0.7
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W H i)

WMANZH 3 es_polarity: M55

MANZH 4 es_filter: AMEE T UEBE, WIHL 0x00~0xOF

12 [EME ¥

etk skAT ¥

B F R 4 ¥
es_divide
WE TMR FMBAE 5 704 R 2L
TMR_ES_FREQUENCY _DIV_1: M 55 04mA2E0N 1
TMR_ES_FREQUENCY _DIV_2: /M 55 a4 A%k 2
TMR_ES_FREQUENCY_DIV_4: 4MI{E 5 2R %50h 4
TMR_ES_FREQUENCY_DIV_8: #MifE 54 Z2%h 8

es_polarity

WE TMR FMBAE Z W
TMR_ES_POLARITY_NON_INVERTED:
TMR_ES_POLARITY_INVERTED:

Bl

HNERAS = B D v T B T
HNERAS T B IR T BN B

\ tmr_external_clock_config(TMR1, TMR_ES_FREQUENCY_DIV_1, TMR_ES_POLARITY_INVERTED, OXOF);

5.17.50

¥ tmr_external_clock_mode1_config

NERFER T %L tmr_external_clock_mode1_config

# 410. R% tmr_external_clock_mode1_config

TiH ity

R tmr_external_clock_model_config

R B T 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);

DhRek FLE TMR MBI B 1 OO 225 Tt ep RIS B =X AD

LN 2|

tmr_x: &K TMR SMBE, %S H0m] UG A Kz —:
TMR1, TMR3

LN W

es_divide: MBS 50 AEL

MANZH3

es_polarity: #MEB{E SN

MAZH 4

es_filter: AMHE S IEI{E, FIHL 0x00~0xOF

fnth 25

¥

iR el

Stk okt

1R FH BRI 2

of | off | et

es_divide

BE TMR SMBAE 5 0 AR EL

es_polarity

WE TMR AR 5

Bl

%% es_divide 7 HUH YL H

Wk, 2% es_polarity #57%& BUETE

\ tmr_external_clock_mode1_config(TMR1, TMR_ES_FREQUENCY_DIV_1, TMR_ES_POLARITY_INVERTED,

2023.10.26
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| 0XOF); ‘

5.17.51 BR# tmr_external_clock_mode2_config
TR T BREL tmr_external_clock_mode2_config

& M1, EH tmr_external_clock_mode2_config

5.17.52

2023.10.26

T H Eitpa

PR EA tmr_external_clock_mode2_config

PR void tmr_external_clock_mode2_config(tmr_type *tmr_x,
tmr_external_signal_divider_type es_divide, tmr_external_signal_polarity_type
es_polarity, uint16_t es_filter);

Tyhe ik B E TMR AN B 2 O B2 25 Tk b (¥ 2R B s =X B

MAZHA

tmr_x: PrEFEK TMR 48, %S H0m] LS E oz —:
TMR1, TMR3

MASH 2

es_divide: AMIMES /4R

MAZH3

es_polarity: #MiB{E 5N

MAZH 4

es_filter: #MHE S UEPE, WHL 0x00~OxOF

i th 25

¥

iR el

Sk kAT

Wi F e

of | ol | et

es_divide

B TMR MR SR E, 2% es_divide B BUETEH

es_polarity

WE TMR SN SE, 2% es_polarity 25 HUE TG

Bl

0xOF);

tmr_external_clock_mode2_config(TMR1, TMR_ES_FREQUENCY_DIV_1, TMR_ES_POLARITY_INVERTED,

PR3 tmr_encoder_mode_config

NRHIA T PR EL tmr_encoder_mode_config

# 412. ®¥ tmr_encoder_mode_config

T H ik

R tmr_encoder_mode_config

PR % A 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);

Dhretd B & TMR Zfg 285 =X

MNZH tmr_x: FrikfER TMR 4%, S50 DUEE E Kz —:
TMR1, TMR3

WASH 2 encoder_mode: K ZLfC B F) gm0 a2

MANZHE3 ic1_polarity: % N\i@iE 1 1k

MANZH 4 Ic2_polarity: i NilHiE 2 HiE
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W H i)
it 25

12 [EME

Je ik A

B H R 4
encoder_mode

WHE TMR it 255 X
TMR_ENCODER_MODE_A: #Zwfid#sizt A
TMR_ENCODER_MODE_B: #Zwfid#sti=\, B
TMR_ENCODER_MODE_C: #uh&#stz{ C

ic1_polarity

WHE TMR A\ dEiE 1

TMR_INPUT_RISING_EDGE: T N IETE A RO BT
TMR_INPUT_FALLING_EDGE: i NIBiE A F0A i T BERy

off | off | ofl | o

TMR_INPUT_BOTH_EDGE: i NGB TE A RO BRI AT BV
ic2_polarity
WHE TMR A\ iEiE 2 et

TMR_INPUT_RISING_EDGE: i \ il ({975 B0y b
TMR_INPUT_FALLING_EDGE: i \ il {97 B0y F e
TMR_INPUT_BOTH_EDGE: i N R R0 A b TR R B
il

tmr_encoder_mode_config(TMR1, TMR_ENCODER_MODE_A, TMR_INPUT_RISING_EDGE,
TMR_INPUT_RISING_EDGE);

5.17.53 K ¥ tmr_force output_set
AR T K% tmr_force_output_set

Z 413. B tmr_force_output_set

TiH ity
R tmr_force_output_set
R B T void tmr_force_output_set(tmr_type *tmr_x, tmr_channel_select_type
tmr_channel, tmr_force_output_type force_output);
Dhredd WE TMR il H
MNZH tmr_x: iR TMR 4%, 2807 DUkE E Kz —:
TMR1, TMR3, TMR14, TMR15, TMR16, TMR17
WMASHL 2 tmr_channel: 5233818
WIANSH3 force_output: 5% HLF
25 7
R [EME 7
So oAt 7
W F R 2 x
tmr_channel
#WE TMR @&

TMR_SELECT CHANNEL_1: %52 284 1
TMR_SELECT CHANNEL_2: i# 52 22iiid 2

2023.10.26
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TMR_SELECT CHANNEL_3: i&#¢E it 28ifi 3
TMR_SELECT CHANNEL_4: k5 2siEiE 4
force_output

Yo R P R A o ) FR T
TMR_FORCE_OUTPUT_HIGH:  3&#il CxORAW A
TMR_FORCE_OUTPUT _LOW:  #&#] CxORAW Jyfik
il

| tmr_force_output_set(TMR1, TMR_SELECT_CHANNEL_1, TMR_FORCE_OUTPUT_HIGH);

5.17.54 PR# tmr_dma_control_config

NFEAE T % tmr_dma_control_config

& M4. B tmr_dma_control_config

mHE R
efe tmr_dma_control_config
PRI void tmr_dma_control_config(tmr_type *tmr_x, tmr_dma_transfer_length_type
dma_length, tmr_dma_address_type dma_base_address);
e ik FiE TMR DMA #% i
LN | tmr_x: FTiEER TMR #h%, ZS80TDUEi e Kz —:
TMR1, TMR3, TMR15, TMR16, TMR17
WSS 2 dma_length: DMA 1&55 %
WMASH3 dma_base_address: DMA &4k
i 24 7
R [EME 7
SR kAT 7
R FH R 2 7
dma_length
B DMA f&ef 714, 3% 18 PMrfi S
TMR_DMA _TRANSFER_1BYTE: 1A

TMR_DMA_TRANSFER_2BYTES: 2
TMR_DMA_TRANSFER_3BYTES: 3

TMR_DMA_TRANSFER_17BYTES: 17 Ay
TMR_DMA_TRANSFER_18BYTES: 18 iy
dma_base_address

W E DMA e fmisthhl, M TMR #5748 1 s mts, s
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

2023.10.26 % 2851 A 2.0.7
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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
~Fi

\ tmr_dma_control_config(TMR1, TMR_DMA_TRANSFER_8BYTES, TMR_CTRL1_ADDRESS);

5.17.55 ¥ tmr_brkdt_config
NERFEAR T R L tmr_brkdt_config

= 415. E®H tmr_brkdt_config

mHE R

A€ tmr_brkdt_config

R Y void tmr_brkdt_config(tmr_type *tmr_x, tmr_brkdt_config_type *brkdt_struct);

ThRestiik Bt B TMR R FE A58 R BE X i (]

MANSHA tmr_x: PR TMR 4%, ZS80TDUERE Kz —:
TMR1, TMR15, TMR16, TMR17

WMASH 2 brkdt_struct: #5145 #4& tmr_brkdt_config_type {154t

i 24 7

R [BE 7

SR kAT 7

R FH R 2 7

tmr_brkdt_config_type structure
tmr_brkdt_config_type £ at32f421_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

WESLIX ], 7] 0x00~0xFF

brk_polarity

R ZE A A

TMR_BRK_INPUT_ACTIVE_LOW:  AIZEf AME & i T
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TMR_BRK_INPUT_ACTIVE_HIGH: A ZE A NARAE Ay e P

wp_level

WEESRER

TMR_WP_OFF: <[5 14"

TMR_WP_LEVEL_3: 3 &5 {RYy", LT bit frs2 5 Ry

- TMRx_BRK: DTC. BRKEN. BRKV I AOEN

- TMRx_CTRL2: CxIOS #il CxCIOS

TMR_WP_LEVEL_2: 2 X5 4R¥%", & 3 HESRIMINEESL, LUR bit A3z 5 R
- TMRx_CCTRL: CxP fil CxCP

- TMRx_BRK: FCSODIS #ll FCSOEN

TMR_WP_LEVEL_1: 1 &5 4RY", B2 HERPMINEESL, LUR bit AL H32 5 R
- TMRx_CMx: CxOCTRL £ CxOBEN

auto_output_enable

H it liRg, ArikFR A (TRUE) 2iZ5H (FALSE)

fcsoen_state

ST AR ADIRES, F TG E B BN (I8, 7R 8 SRS T o A se I
(OEN=1) Hf{iEIERE

FALSE: M CxOUT/CxCOUT %t

TRUE: JFJ3 CxOUT/CxCOUT #itht, %t NI 1

fcsodis_state

SV G IR AIRAS, FH TG B B FR M 08, 768 IS A TTAE B H 4 H A e OC P
(OEN=0) i [iEERE

FALSE: M CxOUT/CxCOUT %t

TRUE: JFJ3 CxOUT/CxCOUT #itt, %t Nas il B

brk_enable
FIZEAfRE, AEREA (TRUE) 5iZ5H (FALSE)
Nl

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);

5.17.56 PR# tmr_iremap_config

2023.10.26

MR T B tmr_iremap_config

# 416. ¥ tmr_iremap_config

i H R

PR €2 tmr_iremap_config

R Y void tmr_iremap_config(tmr_type *tmr_x, tmr_input_remap_type input_remap);
Thaefihid FCE TMR A S A
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5.18

2023.10.26

BH

[P

MWASHA

tmr_x: iR TMR Shik, 22807 DOERECE Kz —:
TMR14

MNSH 2

input_remap: FERCE 1 TMR i\ 8 18 5= B

it 25

¥

iR el

Sk kAT

e F pa 2

of | off | et

input_remap

W B E ) TMR14 J8IE 1 4 A\ 5 LG

TMR14_GPIO:
TMR14_ERTCCLK:
TMR14_HEXT_DIV32:
TMR14_CLKOUT:
Bl

TMR14 iii& 1 #E$#: % GPIO

TMR14 ifii& 1 %4 % ERTC 4
TMR14 i#iif 1 82 32 0051 HEXT
TMR14 i 1 #4#: % CLKOUT

‘ tmr_iremap_config(TMR14, TMR14_LICK);

BHFZPRIPR RS (USART)

USART & {74451 usart_type, & XT3 “at32f421_usart.h Ui | :

/**

* @brief type define usart register all

*/
typedef struct
{

} usart_type;

MR T USART FF 174 b

F 417. USART FHFERXTMNE

TR R

sts RE TR

dt Bl o A7

baudr PR RAAEA

ctrl1 P A7 A% 1

ctrl2 a7 4 2

ctri3 il e 728 3

gdiv LRAF B R RO T 53 A0 25 A 2

NERLGH T USART FERHUR

=

% 418. USART R a1

i e

Eiiipy

usart_reset

KR E R USART Sh i 27 774 B AL

usart_init

PR U AR IR AL S AT B E

% 288 W
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usart_parity_selection_config K46 T7 kAT 58
usart_enable AT RE R B

usart_transmitter_enable MR IE A R B E
usart_receiver_enable AhREEN T AR I

usart_clock_config

[R5 D RE I Bl . AR AT B

usart_clock_enable

[ 25 iy RE AR b L £k E 1 L

usart_interrupt_enable W AR I B
usart_dma_transmitter_enable DMA KiAffigE &
usart_dma_receiver_enable DMA #:fF e i &
usart_wakeup_id_set Mg ID W E
usart_wakeup_mode_set N AR 21
usart_receiver_mute_enable FUS S E B A A R
usart_break_bit_num_set W FF i B i B
usart_lin_mode_enable lin BAfFRE R B
usart_data_transmit BARE K%k
usart_data_receive HEHIL
usart_break_send PR IE T i v

usart_smartcard_guard_time_set

B e R RY I TR BB

usart_irda_smartcard_division_set

ZLANANE e R AR 0 i B

usart_smartcard_mode_enable

B R R E

usart_smartcard_nack_set

BRI NACK fERE R E

usart_single_line_halfduplex_select

BN T e i B

usart_irda_mode_enable

MR AR B E

usart_irda_low_power_enable

LM AR IR R B B

usart_hardware_flow_control_set

A RE AR Ao RE B L

usart_flag_get

K e 1) flag IRAS 275 B i

usart_interrupt_flag_get

A8 I P b7 flag IRAS 275 B i

usart_flag_clear

THERTEE M flag KRR E

5.18.1 ¥ usart_reset
NRAIR T R HL usart_reset

£ 419. K# usart_reset

A iR

ZERAE usart_reset
PR 2 A void usart_reset(usart_type* usart_x);
ThReHik F18 2 1) USART #hg (1 25 4725 = AL
BINSH1 usart_x: #REMH H4ME, W: USART1. USART2. USARTS...
NS 2 7
i 24 7
IR [EI AR 7
So okt 7
R FH e crm_periph_reset

Nl

2023.10.26
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5.18.2

5.18.3

2023.10.26

/* reset usart1 */
usart_reset(USART1);

PR usart_init
TRAA T PR usart_init

+x 420. R¥ usart_init

A ik
A EA usart_init
R 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);
ThRestiid B B AL A (7 AT e
MANSH usart_x: fHEMH L4, W USART1. USART2. USART3...
WSS 2 baud_rate: H: FI{3 A B L RE SR
MANZH 3 data_bit: 5 I & A7 %
WMASH 4 stop_bit: & {5 1147 %8 J&
i 24 7
R EME 7
Je kA AP EARHE I S A A BB (0L N EAT 8
B R FH R 2 7
data_bit

5 B TR A A 8 7 58 2

USART_DATA 8BITS: ¥#f7 %t/ 8-bit
USART_DATA 9BITS: ¥#f7 %8 B 9-bit

stop_bit

A 13 THCR T B A5 1A 58
USART_STOP_1_BIT:
USART_STOP_0_5 BIT:
USART_STOP_2_ BIT:
USART_STOP_1_5 BIT:
~Hl

5 IEALBEEE A 1 A bit
5 IEALYEFE Y 0.5 4 bit
5 IEALYEE N 2 A bit
P IEALYEE R 1.5 A4 bit

/* configure uart param */

usart_init(USART1, 115200, USART_DATA_8BITS, USART_STOP_1_BIT);

B ¥ usart_parity_selection_config

R T BB % usart_parity_selection_config

# 421. ®¥ usart_parity_selection_config

TiH ik
R4 usart_parity_selection_config
PR % A void usart_parity_selection_config(usart_type* usart_x,
usart_parity_selection_type parity);
TyRe ik KT AT WE

WASHA

usart_x: FEEMH SN, 1. USART1. USART2. USARTS...
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BH

[P

WASH 2

parity: H5 FIH TR ) B R0 77 50

it 25

x

iR el

Sk kAT

Wi F pa 4

of | ofl | et

parity
5 B TR A B A 567 5

USART_PARITY_NONE: TeRR
USART_PARITY_EVEN: AR
USART_PARITY_ODD: AR

Bl

/* config usart even parity */

usart_parity_selection_config(USART1, USART_PARITY_EVEN);

5.18.4 PK¥ usart_enable

NRHIA T L usart_enable

% 422. K ¥ usart_enable

H #iR
efe usart_enable
R B T void usart_enable(usart_type* usart_x, confirm_state new_state);
Dhred HMBAEREBCE
MANSHA usart_x: fHEMIH O4M%, W: USART1. USART2. USART3...
MINZH 2 new_state: WEIVHIRA, i (TRUE) kfE (FALSE)
a2 8 x
A IR 7
Sk ok AF x
B H R 2 7
Nl
/* enable usart1 */
usart_enable(USART1, TRUE);

5.18.5 E¥( usart_transmitter_enable
TERAE T K% usart_transmitter_enable

2023.10.26

X 423. K# usart_transmitter_enable

A iR
ZERAEA usart_transmitter_enable
R Y void usart_transmitter_enable(usart_type* usart_x, confirm_state new_state);
Difeftiik AMBRCRGIEAE RE W E
MANSEA usart_x: fHEMH C4M%, W: USART1. USART2. USART3...
MASH 2 new_state: EMHRA, fifE (TRUE) k#g (FALSE)
25 7
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5 B ik
R fi x
SE AT %
LLLEE: %
il

/* enable usart1 transmitter */
usart_transmitter_enable(USART1, TRUE);

5.18.6 EKi¥{ usart_receiver_enable

NEIA T % usart_receiver_enable

#® 424. B usart_receiver_enable

H #iR
A€ usart_receiver_enable
Eap gt void usart_receiver_enable(usart_type* usart_x, confirm_state new_state);
Thread HMBIRIE R B E
MANSEA usart_x: fHEMIH D4, W: USART1. USART2. USART3...
MNZH 2 new_state: WEIVHVIRA, i (TRUE) kfE (FALSE)
it 2% W
R EME I
Sk ok AF 7
B H R 2 7
Nl
/* enable usart1 receiver */
usart_ receiver _enable(USART1, TRUE);

5.18.7 BK# usart_clock_config
MR T %L usart_clock_config

# 425. B¥ usart_clock_config

iH

E(i7p%)

i€

usart_clock_config

| =

e

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);

ek

A0 DhREFI Biopl Pt . AR S5 AT W

MASHA

usart_x: fEEME4ME, W: USART1. USART2. USARTS...

MANZH 2

clk_pol: [Al25 Th e T I R it Sk AR 1k

MANZH3

clk_pha: [F]25 ZhBE 8 F (¥ SR L

MAZH 4

clk_Ib: [0 Dhfig A ik — B XA e — A bit Hdls Chrmihn) A2 7%

it 28

¥

IR [BI{E

SR KA

e H ek $

off | off | eft

clk_pol

2023.10.26
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)25 Th e s b A
USART_CLOCK_POLARITY_LOW: i b A P A ARG H T
USART_CLOCK_POLARITY_HIGH:  Iehtldt Ay o F

clk_pha

7] 25 Thfe i b AR AL

USART_CLOCK_PHASE_1EDGE: AR AL A B — AN
USART_CLOCK_PHASE_2EDGE: AR A AN
clk_Ib

[F) 25 T e 24 B J5 — A bt I8P

USART_CLOCK_LAST BIT_NONE:  JCishéh

USART_CLOCK_LAST BIT_OUTPUT: £ 44t

il

/* config synchronous mode */

usart_clock_config(USART1, USART_CLOCK_POLARITY_HIGH, USART_CLOCK_PHASE_2EDGE,
USART_CLOCK_LAST_BIT_OUTPUT);

5.18.8 E ¥ usart_clock_enable
NERHIA T R usart_clock_enable

% 426. K¥ usart_clock_enable

A i3}
R usart_clock_enable
R Y void usart_clock_enable(usart_type* usart_x, confirm_state new_state);
Difedtiik A5 T pe i i A pE i
MNZH usart_x: fHEMH 4%, W USART1. USART2. USART3...
BWINSHL 2 new_state: WHEMFRE, {58 (TRUE) kHE (FALSE)
i 24 o
IR [E{H 7
SR kAT &
R FH R 2 ¥
Bl
/* enable clock */
usart_clock_enable(USART1, TRUE);

5.18.9 ¥ usart_interrupt_enable
T EAE T K% usart_interrupt_enable

R 427. K usart_interrupt_enable

T H ik
ZERAEA usart_interrupt_enable
R ER T void usart_interrupt_enable(usart_type* usart_x, uint32_t usart_int, confirm_state
new_state);
TyRe ik T Re s E
MANSHA usart_x: fHEMH L4, W: USART1. USART2, USART3...

2023.10.26 % 293 | A 2.0.7
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HiA i)
WASH 2 usart_int: 5 5E i 2R A
WMANZSH3 new_state: WEMHTIRZ, G (TRUE) k#e (FALSE)
IR [E{E 7
S AF 7
W F R 7
usart_int
i€ 1A B 8T
USART _IDLE_INT: S 2R 2% TR v

USART_RDBF_INT: BB buff 5

USART_TDC_INT: B HHE 76 5 B

USART _TDBE_INT: RIEBE buff 2=

USART_PERR_INT: KI5 by

USART_BF_INT: W7 iz 0 o e

USART_ERR_INT: el

USART _CTSCF_INT: CTS (Clear To Send j& [ &%) A8kt
il

/* enable usart1 transmit complete interrupt */
usart_interrupt_enable (USART1, USART_TDC_INT, TRUE);

5.18.10 ¥ usart_dma_transmitter_enable

NEAIA T B # usart_dma_transmitter_enable

% 428. H¥ usart_dma_transmitter_enable

TiH Eii:py
R usart_dma_transmitter_enable
PR 2 A void usart_dma_transmitter_enable(usart_type* usart_x, confirm_state
new_state);
DhRek DMA JKix e Bt B
MANSHA usart_x: fHEMIH O4M%, W: USART1. USART2. USART3...
MNZH 2 new_state: R EIFUIRA, i (TRUE) kBt (FALSE)
25 7
R [EME 7
So oAt 7
W F R 2 7
2Nl
/* enable dma transmitter */
usart_dma_transmitter_enable (USART1, TRUE);

5.18.11 X ¥ usart_dma_receiver_enable

N AR T K% usart_dma_receiver_enable

294
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% 429. ¥ usart_dma_receiver_enable

5.18.12

BiH #R
A€ usart_dma_receiver_enable
PR T void usart_dma_receiver_enable(usart_type* usart_x, confirm_state new_state);
Thegfik DMA #Z i fe B B
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 dma receiver */
usart_dma_receiver_enable (USART1, TRUE);

¥ usart_wakeup_id_set

N AR T K% usart_wakeup_id_set

5.18.13

2023.10.26

#* 430. B usart_wakeup _id_set

A i3}
A€ usart_wakeup_id_set
R void usart_wakeup_id_set(usart_type* usart_x, uint8_t usart_id);
Difedtiik Mg 1D B E
MANSHA usart_x: fHEMIH O4M%, W: USART1. USART2. USART3...
MINSHL 2 usart_id: 75 E ¥ B KIWEE ID
it 24 ¥
IR [FIE &
SR kAT ¥
R FH R 2 &
Bl
/* config wakeup id */
usart_wakeup_id_set (USART1, 0x88);

% ¥ usart_wakeup_mode_set

R T BB % usart_wakeup_mode_set

# 431. B¥ usart_wakeup_mode_set

T H ik
R usart_wakeup_mode_set
PR % A void usart_wakeup_mode_set(usart_type* usart_x, usart_wakeup_mode_type
wakeup_mode);
TyRe ik M AR AR B
MANSEA usart_x: fHEMH C4M%, W: USART1. USART2. USART3...
WMASH 2 wakeup_mode: % B AR
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BH

[P

it 24

iR el

Sk kAT

off | off | ofl | o

e F pa 2

wakeup_mode

M ERBRIRAS 1T i (0 A B
USART_WAKEUP_BY_IDLE_FRAME:
USART_WAKEUP_BY_MATCHING_ID:
~hl

PRS2 PR it s i
FRYSCBULHC 1D 47 ns i

/* config usart1 wakeup mode */

usart_wakeup_mode_set (USART1, USART_WAKEUP_BY_MATCHING_ID);

5.18.14 ¥ usart_receiver_mute_enable

5.18.15

2023.10.26

NI T B # usart_receiver_mute_enable

% 432. E# usart_receiver_mute_enable

H #iR
efe usart_receiver_mute_enable
BRI AR Y void usart_receiver_mute_enable(usart_type* usart_x, confirm_state new_state);
Dhread Pl as B U e B B
MANSEA usart_x: fHEMIH O4M%, W: USART1. USART2. USART3...
MINZH 2 new_state: WEIVHVIRA, i (TRUE) kfE (FALSE)
it 25 W
A IR 7
Sk ok AF x
B H R 2 7
Nl
/* config receiver mute */
usart_receiver_mute_enable (USART1, TRUE);

H ¥ usart_break_bit_num_set
AR T Bk % usart_break_bit_num_set

£ 433. E# usart_break_bit_num_set

A iR
ZERAEA usart_break_bit_num_set
PR 3 A void usart_break_bit_num_set(usart_type* usart_x, usart_break_bit_num_type
break_bit);
Digeftik W T T4 i
HINSH1 usart_x: #REMH H4ME, W: USART1. USART2. USARTS...
MASH 2 break_bit: T B
i 24 7
IR A p
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HiA iR
S okt ¥
B H R 4 ¥
break_bit
W I T R 1

USART_BREAK_10BITS: KiFfiik & e A 10 4 bit
USART_BREAK_11BITS: Wi i KB st N 11 4 bit
il

/* config break frame length 10bits */
usart_break_bit_num_set (USART1, USART_BREAK_10BITS);

5.18.16

¥ usart_lin_mode_enable

FEAE T K # usart_lin_mode_enable

#* 434. B usart_lin_mode_enable

T H Eii:pa
A E usart_lin_mode_enable
PR E R Y void usart_lin_mode_enable(usart_type* usart_x, confirm_state new_state);
Thread lin A2 g 50 L
MANSHA usart_x: fHEMIH O4M%, W: USART1. USART2. USART3...
MNZH 2 new_state: EMIHRA, i (TRUE) kfg (FALSE)
25 W
IR [FIME ¥
So oAt I
B R o
Nl
/* enable usart1 lin mode */
usart_lin_mode_enable (USART1, TRUE);

5.18.17

B3 usart_data_transmit
NERIA T ¥ usart_data_transmit

# 435. B ¥ usart_data_transmit

T H ik
R usart_data_transmit
R ER T void usart_data_transmit(usart_type* usart_x, uint16_t data);
Thegfig s Rk
INZHA usart_x: #REMH H4ME, W: USART1. USART2. USARTS...
MANZH 2 data: THFZEREHIE
25 7
R [EME 7
So oAt 5
W F B i
Nl

2023.10.26
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/* transmit data */
uint16_t data = Ox88;
usart_data_transmit (USART1, data);

5.18.18

B ¥ usart_data_receive

NERAFIA T pAEL usart_data_receive

X 436. F# usart_data_receive

WA ik
A€ usart_data_receive
PR uint16_t usart_data_receive(usart_type* usart_x);
ThRestiid Hm#k
MANSH usart_x: fHEMH L4, W USART1. USART2. USART3...
WASH 2 o
it 24 o
AELL] uint16_t: & [Al45 U 21 1) Kodfe
Seth kAT 7
B R FH R 2 7
Bl
/* receive data */
uint16_t data = 0;
data = usart_data_receive (USART1);

5.18.19

B ¥ usart_break_send

NRAE T A% usart_break_send

% 437. E¥ usart_break_send

TiH Eii:py
ERAE usart_break_send
R B T void usart_break_send(usart_type* usart_x);
Dhred IR E
HNSH usart_x: ¥EERIE OAME, W: USART1. USART2. USARTS...
MANZH 2 7%
it 25 7%
IR [AME 7
So oAt 7
W F R 7
2Nl
/* send break frame */
usart_break_send (USART1);

5.18.20

B usart_smartcard_guard_time_set

IR T ¥ usart_smartcard_guard_time_set

2023.10.26
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X 438. K ¥ usart_smartcard_guard_time_set

BiH #R

A€ usart_smartcard_guard_time_set

PR T void usart_smartcard_guard_time_set(usart_type* usart_x, uint8_t
guard_time_val);

Thegfig B AE AR PR I 8] 5

MANSEA usart_x: fHEMIH M4, W: USART1. USART2. USART3...

WMASH 2 guard_time_val: & ERE KR I, JEH: 0x00~0xFF

th =% 7

Il ) P

Se kg AF x

Bl H R 4 7

Nl
/* usart guard time set to 2 bit */
usart_smartcard_guard_time_set(USART1, 0x2);

5.18.21

B ¥ usart_irda_smartcard_division_set

N AR T pR % usart_irda_smartcard_division_set

 439. E# usart_irda_smartcard_division_set

A i3}
ERAE usart_irda_smartcard_division_set
R Y void usart_irda_smartcard_division_set(usart_type* usart_x, uint8_t div_val);
Difedtiik LLHMI BE R AL U 7 A
MANSHA usart_x: fHEMIH O4M%, W: USART1. USART2. USART3...
MINSH 2 div_val: Z34ifH
it 24 ¥
IR [FIE &
SR kAT ¥
R FH R 2 ¥
N
/* usart clock set to (apbclk / (2 * 20)) */
usart_irda_smartcard_division_set(USART1, 20);

5.18.22

B % usart_smartcard_mode_enable

R AR T BB % usart_smartcard_mode_enable

# 440. B ¥ usart_smartcard_mode_enable

TiH ik
R usart_smartcard_mode_enable
PR % A void usart_smartcard_mode_enable(usart_type* usart_x, confirm_state
new_state);
TyRe ik B PRI E

MAZHA

usart_x: TREME 4L, : USART1. USART2. USARTS...

2023.10.26
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5.18.23

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 the smartcard mode */
usart_smartcard_mode_enable(USART1, TRUE);

E ¥ usart_smartcard_nack_set

NERFEAR T R %L usart_smartcard_nack_set

%+ 441. B ¥ usart_smartcard_nack_set

H #iR
A€ usart_smartcard_nack_set
PR T void usart_smartcard_nack_set(usart_type* usart_x, confirm_state new_state);
Thread BRI NACK e 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 the nack transmission */
usart_smartcard_nack_set(USART1, TRUE);

5.18.24 ¥ usart_single_line_halfduplex_select

NI T K% usart_single_line_halfduplex_select

R 442. K ¥ usart_single_line_halfduplex_select

T H R
ZERAEA usart_single_line_halfduplex_select
R Y void usart_single_line_halfduplex_select(usart_type* usart_x, confirm_state
new_state);
Thegfig B2 TR R 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
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/* enable halfduplex */
usart_single_line_halfduplex_select(USART1, TRUE);

5.18.25 % usart_irda_mode_enable

NERAIAR T K% usart_irda_mode_enable

 443. E¥ usart_irda_mode_enable

i H Had
A EA usart_irda_mode_enable
PR Y void usart_irda_mode_enable(usart_type* usart_x, confirm_state new_state);
ThRedtiid ZLAME A R E
MANZH usart_x: fHEMH L4, W: USART1. USART2. USART3...
MANZH 2 new_state: EMHRA, g (TRUE) kfig (FALSE)
a2 8 x
IR [F{H o
So oAt I
W F e 2 I
il
/* enable irda mode */
usart_irda_mode_enable(USART1, TRUE);

5.18.26 ¥ usart_irda_low_power_enable

N AR T sk % usart_irda_low_power_enable

% 444. E¥ usart_irda_low_power_enable

TiH Eii:py
ERAE usart_irda_low_power_enable
R AR T void usart_irda_low_power_enable(usart_type* usart_x, confirm_state
new_state);
DhRek LLAME R DI FENE e B B
MANSHA usart_x: fHEMIH O4M%, W: USART1. USART2. USART3...
MINSH 2 new_state: ¥ ERHCIRE, it (TRUE) %iE (FALSE)
it 25 7
IR [AME 7
So oAt 7
W F R 2 7
2Nl
/* enable irda lowpower mode */
usart_irda_low_power_enable (USART1, TRUE);

5.18.27 ¥ usart_hardware_flow_control_set

NEAIA T ¥ usart_hardware_flow_control_set

2023.10.26
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5.18.28

2023.10.26

% 445. ¥ usart_hardware_flow_control_set

WH #R
A€ usart_hardware_flow_control_set
PR T void usart_hardware_flow_control_set(usart_type*
usart_x,usart_hardware_flow_control_type flow_state);
Difeftig AN AR A
MANSEA usart_x: fHEMIH M4, W: USART1. USART2. USART3...
BINZH 2 flow_state: iiisRARE
th =% 7
IR A I
Se kg AF 7
B R o
flow_state
USART_HARDWARE_FLOW_NONE: ToRE AR AE
USART_HARDWARE_FLOW_RTS: AR ANAE A rts

USART_HARDWARE_FLOW_CTS:
USART_HARDWARE_FLOW_RTS_CTS:

N

TR E A fE T cts
TEEAE rts 5 ots H:[FIEH

/* hardware flow set none */
usart_hardware_flow_control_set (USART1, USART_HARDWARE_FLOW_NONE);

¥ usart_flag_get

NERME T A% usart_flag_get

% 446. E¥ usart_flag_get

A Ei:13%)
ERAE usart_flag_get
R Y flag_status usart_flag_get(usart_type* usart_x, uint32_t flag);
Digefliid KA E 1) flag RS S B
MNZH usart_x: fHEMH L4, W: USART1. USART2. USART3...
MASH 2 flag: TR EM flag #r&
i 24 7
iR [EME flag_status: ZEPREARE, Hifg (SET), KRER (RESET)
SR kAT 7
R FH eR 4 7
flag

USART_CTSCF_FLAG:

USART_BFF_FLAG:
USART_TDBE_FLAG:
USART_TDC_FLAG:

USART_RDBF_FLAG:
USART_IDLEF_FLAG:

USART_ROERR_FLAG:

USART_NERR_FLAG:
USART_FERR_FLAG:

CTS (Clear To Send i&Rr &R i%) by
W i b

%1% buff hrd

R 5E LR

BEUSCHE buff s &

2 PR A

PR R

g 5 AR

TS AR
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5.18.29

5.18.30

2023.10.26

USART_PERR_FLAG:
il

BRI R br

/* wait data transmit complete flag */
while(usart_flag_get (USART1, USART_TDC_FLAG) == RESET);

% ¥ usart_interrupt_flag_get

TR T BR% usart_interrupt_flag_get

R 447. EK# usart_interrupt_flag_get

A ik
ZiRA €A usart_interrupt_flag_get
R E R Y flag_status usart_interrupt_flag_get(usart_type* usart_x, uint32_t flag);
ThRestiid AT flag K& LT Eild
MANZH usart_x: fiHEMH LS, W: USART1. USART2...
WASH 2 flag: FEHEER flag #r &
it 24 7
YL EN flag_status: &[FPREFRE, B (SET), KEik (RESET)
Se kAT 7
B R FH R 2 7
flag

USART_CTSCF_FLAG:
USART_BFF_FLAG:
USART_TDBE_FLAG:
USART_TDC_FLAG:
USART_RDBF_FLAG:
USART_IDLEF_FLAG:
USART_ROERR_FLAG:
USART_NERR_FLAG:
USART_FERR_FLAG:
USART_PERR_FLAG:
Bl

CTS (Clear To Send i5Fg&i%) fbr&
T i sobs 5

Ki% buff 2 kR &

RAKTE AR &

Bl buff Jiids &

2 R iR &

PR AR

W B R A

MR %A% 5

AL TR N

{
}

/* check received data flag */
if(usart_interrupt_flag_get(USART1, USART_RDBF_FLAG) != RESET)

B ¥ usart_flag_clear

NERAFA T K%L usart_flag_clear

% 448. ®¥ usart_flag_clear

TiH i
PR EA usart_flag_clear
BRI R R Y void usart_flag_clear(usart_type* usart_x, uint32_t flag);
e ik THEREE M flag IRAEIRE

WASHA

usart_x: FEEMH SN, 1. USART1. USART2. USARTS...
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5.19

2023.10.26

BH

[P

WASH 2

flag: FRIEIHERM flag b1k

it 25

x

iR el

Sk kAT

Wi F pa 4

of | ofl | et

flag
USART_CTSCF_FLAG:
USART_BFF_FLAG:
USART_TDC_FLAG:
USART_RDBF_FLAG:
il

CTS (Clear To Send /&R R%) ABhrd
W i SObR

R TE LR

BRUSCHE buff s &

/* clear data transmit complete flag */
usart_flag_clear (USART1, USART_TDC_FLAG );

E17% (WDT)

WDT a7 #2514 wdt_type, & T30 “at32f421_wdt.h 40

/**
* @brief type define wdt register all
*/
typedef struct
{
} wdt_type;
TRAH T WDT ZF/78% 5 %
K 449. WDT FA780 RR
T R
cmd AR A AL
div TGy A A7
rid HRL R AT A A
sts IREFHAER
TREGEH T WDT FEREU Y
% 450. WDT ERF LS
HH 4 i3
wdt_enable E iR
wdt_counter_reload HEHIEE
wdt_reload_value_set W EERME
wdt_divider_set W E o HE
wdt_register_write_enable R85 WDT_DIV. WDT_RLD #1745 {34
wdt_flag_get FREUbT
- - % 304 - T k207
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5.19.1 EK#¥ wdt_enable
TR HIAR T K% wdt_enable

#* 451. K wdt_enable

WH i)

PR EA wdt_enable

AR Y void wdt_enable(void);

ThRe sk &I flRe

NSH 7

it 25 7

A x

SR okt x

e F R x

~pl

‘ wdt_enable();

5.19.2 ¥ wdt_counter_reload

N4 T K% wdt_counter_reload

#* 452. ¥ wdt_counter_reload

A i3}
PRI 4 wdt_counter_reload
PR3 void wdt_counter_reload(void);
Digefliid HPT A
MANSHA 7
it 24 7
IR [FIME 7
SR kAT 7
R FH R 2 7
A~

‘ wdt_counter_reload();

5.19.3 K ¥ wdt_reload_value_set
NEHIR T K% wdt_reload_value_set

2023.10.26

% 453. B¥ wdt_reload_value_set

W H i3
R wdt_reload_value_set
R ER T void wdt_reload_value_set(uint16_t reload_value);
e WE
MANSHA reload_value: F#E, L 0x000~0xFFF
25 p
& [EE 7

% 3051
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5.19.4

5.19.5

2023.10.26

BH EiE:p4y
PSS ¥
ek i ek % x
Bl

‘ wdt_reload_value_set(OxFFF);

PR ¥ wdt_divider_set

TR T K% wdt_divider_set

& 454. ¥ wdt_divider_set

A ik
A EA wdt_divider_set
PR void wdt_divider_set(wdt_division_type division);
DhRedtik WE S E

LN 2|

division: & [ 144> 45l
ST division £ £21%5 5 4 BUE 16

it 25

iR [ElE

Sk kAT

Wik F e 4

off | ol | ofl | et

division

B M5 5UE
WDT_CLK_DIV_4:
WDT_CLK_DIV_8:
WDT_CLK _DIV_16:
WDT_CLK _DIV_32:
WDT_CLK _DIV_64:

WDT_CLK_DIV_128:
WDT_CLK_DIV_256:

N

8 74l
16 440
32 /i
64 7345
128 5340
256 7343

\ wdt_divider_set(WDT_CLK_DIV_4);

E 3 wdt_register_write_enable

R T BB wdt_register_write_enable

F 455. E¥ wdt_register_write_enable

TiH ik
R wdt_register_write_enable
PR B T void wdt_register_write_enable( confirm_state new_state);
e ik fii#i WDT_DIV. WDT_RLD % 77445 {4

MASHA

new_state: 7728 (FRE
LSBT LUk E A H P2 —: TRUE. FALSE

B E X
SE I X
- % 306 1 - Ik 2.0.7
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5.19.6

5.20

2023.10.26

BH [P

PSS ¥

Wi F pa 4 7

Bl

‘ wdt_register_write_enable(TRUE);

B wdt_flag_get
NERMA T pRE wdt_flag_get

 456. K% wdt_flag_get

A ik
A€ wdt_flag_get
PR flag_status wdt_flag_get(uint16_t wdt_flag);
DhRedtik REHF EALRES

MANSEA flag: & EARHBUIRZE HIbR Lk %

S HEA A I flag

i 24 7
IR [EME flag_status: FrELFPRES
ZIREE Y2 —: SET. RESET
Seth kAT 7
B R FH R 2 7
flag

TR ERICREIArE, HEs B8 5T
WDT_DIVF_UPDATE_FLAG: 3 AR B 3 56 b
WDT_RLDF_UPDATE_FLAG: B T T T ibr
il

\ wdt_flag_get(WDT_DIVF_UPDATE_FLAG);

HOEITH (WWDT)

WWDT Z5 1748 451 wwdt_type, & ST X “at32f421_wwdt.h i -
[
* @brief type define wwdt register all
*/
typedef struct
{

} wwdt type;

TRGH T WWDT Z5 4748 5 Y :

% 457. WWDT FERN MR

Biias iR

ctrl i Z A4

& 307 R
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5.20.1

5.20.2

2023.10.26

T i3

cfg Tic & 27 A7 A

sts REFHAER
TRAH T WWDT RS

% 458. WWDT FEEF LK
g & R

wwdt_reset CARES R ey =K DA

wwdt_divider_set S ANER R E

wwdt_flag_clear TE bR BT R W AR R

wwdt_enable CARES MKk d:T

wwdt_interrupt_enable R B R

wwdt_flag_get Fr &R

wwdt_counter_set HERE

wwdt_window_counter_set wWIERE

K wwdt_reset
NIRRT K% wwdt_reset

% 459. EW¥ wwdt_reset
A i3}

R wwdt_reset

PR 3 void wwdt_reset(void);

Difedtiik WHOEI VSN, BE OF AR S ARG E

WMAZHA 7

it 24 7

IR [E{H 7

SRkt o

W FH R void crm_periph_reset(crm_periph_reset_type value, confirm_state new_state);
Bl

‘ wwdt_reset();

¥ wwdt_divider_set
TR T A% wwdt_divider_set

£ 460. EK¥ wwdt_divider_set

A iR
ZERAEA wwdt_divider_set
PR 3 A void wwdt_divider_set(wwdt_division_type division);
ThRedtik ARG E
MANSHA division: & 7% [ 14173 $ifH

SR FAT: division 7 [ 5 £ %S4 eV BUE E

25 7
IR A 7

& 308 | R4 2.0.7
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HiA iR
S okt ¥
B H R 4 ¥
division

AR Rl
WWDT_PCLK1_DIV_4096:
WWDT_PCLK1_DIV_8192:

4096 73 Hi
8192 414l

WWDT_PCLK1_DIV_16384: 16384 /34
WWDT_PCLK1_DIV_32768: 32768 /34l

Bl

‘ wwdt_divider_set(WWDT_PCLK1_DIV_4096);

5.20.3 ¥ wwdt_enable

NERFE T A% wwdt_enable

#* 461. B# wwdt_enable

A i3}
A€ wwdt_enable
PR void wwdt_enable(uint8_t wwdt_cnt);
DhRedtik WO AR
MANSHA wwdt_cnt: & HET TSR WIME, T 0x40~0x7F
i 24 7
IR [FIE &
SR kAT ¥
R FH R 2 &
il

| wwdt_enable(0x7F);

5.20.4 BK% wwdt_interrupt_enable

NERIIA T % wwdt_interrupt_enable

# 462. FR¥ wwdt_interrupt_enable

THE

ik

PRE 4

wwdt_interrupt_enable

£
B A

void wwdt_interrupt_enable(void);

Bl (B

HETH A T g

MASHA

¥

i 25

iR el

Stk okt

e F e 2

off [ off | off | et

Bl

‘ wwdt_interrupt_enable();

2023.10.26
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5.20.5 Fi#¥ wwdt_counter_set
FERFIA T PAE wwdt_counter_set

X 463. EK# wwdt_counter_set

A iR
A EA wwdt_counter_set
PR T void wwdt_counter_set(uint8_t wwdt_cnt);
Difeftig AR E
BINZH wwdt_cnt: & & 1M 1HEE, TG 0x40~0x7F
it 25 7
IR A 7
SR okt 7
B o 4 7
~pl

‘ wwdt_counter_set(0x7F);

5.20.6 K% wwdt_window_counter_set

R T PRA% wwdt_window_counter_set

#* 464. B wwdt_window_counter_set

A i3}
ERAE wwdt_window_counter_set
PR3 void wwdt_window_counter_set(uint8_t window_cnt);
Difedtiik [ REERS 4
MNZH wwdt_cnt: & AT E FME, JEH 0x40~0x7F
it 24 7
IR [FIE &
SR kAT ¥
R FH R 2 ¥
A~

‘ wwdt_window_counter_set(0x6F);

5.20.7 % wwdt_flag_get

2023.10.26

TNRIIA T % wwdt_flag_get

# 465. E¥ wwdt_flag_get

W H i3
R4 wwdt_flag_get
PR B T flag_status wwdt_flag_get(void);
ThRedtik FRELE BT E P AR SRS
LN | p
25 p
IR [EE flag_status: FrEALHPRES

ZiREME A AHFZ —: SET. RESET

% 30|
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BH EiE:p4y
PSS ¥
ek i ek % x
Bl

‘ wwdt_flag_get();

5.20.8 BEK¥ wwdt_interrupt_flag_get

FERAFHR T E L wwdt_ interrupt_flag_get

% 466. F¥ wwdt_ interrupt_flag_get

BiH Eii:pay
R wwdt_interrupt_flag_get
BRI Y flag_status wwdt_ interrupt_flag_get(void);
e ik SRICE BT B TP bR SARAS,  IF s I A e s
N x
S x
YL ED flag_status: A&7 PR

ZIREME A Oz —: SET. RESET

k2K x
W F R 2 x
il

‘ wwdt_ interrupt_flag_get();

5.20.9 K% wwdt_flag_clear
NERME T pAE wwdt_flag_clear

R 467. B¥ wwdt_flag_clear

A i3}
ERAE wwdt_flag_clear
PR3 void wwdt_flag_clear(void);
Digeflid TH R BT h AR &
HNSH 7
i 24 7
IR [EME 7
SR kAT 7
R FH e 4 7
N

‘ wwdt_flag_clear();

2023.10.26 E3IMHE
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6
6.1

6.1.1

2023.10.26

EREMR
RS

W T 2L CAT I A2 R demo HdEAT RS Ui TiE B AL 5 %5 0€ L device #MFRID B, 12
AT PR A A ST RS R SO RN A, AP 51 T MCU B 570 5E SR R R
PR ARAG X PR T AR B B SO iR R AT S (LU AR LA at32f403avgt? 1F 7R il
s HARRIN SRS IESINES IEED, BEUNEEEAML: 1. K device, 2. BT EE
X

KEIL 71 2-4%:

&4 device, #AELIRAIERUIT:
@© s EEAFE“Options for Target”.
@ i Device i .

@ IEPETHREY)HM Device BT,

& 29. Keil & device

File Edit View Project Flash Debug Peripherals Tools 5VCS  Window Help

EELIEEE-Y | | B Te| FE A UE| B s 2 Q- o &-|[F) &
L @ M %g template |Z| ﬁ ’ ‘_? @
-
Project 2B k4 Options for Target “template’ | P |
=714 Project: template 2
543 template [Tevice | Target | Output | Listing| User | C/CH | Asn | Linker | Debug | Utilities
0 user
B3 bsp |Soﬂ'f\'are Packs J
EF firmware Vendor: AderyTek Software Pack
B cmsis Device: -AT32F403AVGTT Pack: |AmeryTek AT32F403A_407_DFP.209
L0 readme Toolset: ARM URL:  www. keil. com/ddZ
Search: |

1 -AT32F402ARGT7 j AT32F4is a new 32-bit high performance, low power consumption -
universal microcontroller family powered by the ARM Cortex-M4 RISC —

&3 -AT32RI03AVCTT core which targeted at various MCL application areas.

21 _AT3I2F403AVETT @ AT32F4 family intearates features to simplify system design and

m

provide customers wide mnge of comprehensive and superior cost
£3 [-AT32F403AVGTT effective MCU portfolios with proven technology and great

e AT32F405 innovation

% aT32RI07 AT32FAD3A - ARM Cortex-M4 Core
“§ AT32F41x Series Frequency upto 240 MHz

X Fash access zero wait state

% AT22FA2x Series Single-cycle multiplier and hardware divider
#% ATI2F43x Series NVIC support 16 intemal, 68 extemal intemupts, each has 16 priorty

. levels

4 b -

[1:4 | Canecel Defaults | Help

BEUR 5 %58 S, BRI P IRAE R

@© A diEARFE“Options for Target”.

@ Al CIC++ETF

@ ¥ Define F=H4 J5iA 7Y 5 % IMIFR, HRIEE 1 ARSNTFEYHRA S 1% € Lo

32| hRZs 2.0.7
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& 30. Keil BuRE X

File Edit “iew Project Flash Debug Peripherals Tools SVCS Window Help

NEdd| s @]9 o

o | B R BB

1E 1| @ o Jarla-e s e |E) A

-0 readme

EE e[ enpie EISEER )
k] Options for Target “template’ XS
k3 Opt g p L J
=% Project: template ——
5545 template Devica | Target | Output | Listing| User  [/TFF |em | Linker | Dabug | Utilities
a user .
: bsp Prep Symbols 3
E firmware Define: IﬂT}ZFmVGW.PSE_STDPERIPH_DRIVER.AT_START_FM»‘\_V1
0 emsis Undefine: I

— Language / Code Generation

™ Execute-only Code [~ Stict ANSIC Wamings: INI Wamings 'I

Optimization: ILEVeI 000 vl [~ Enum Container always int [T Thumb Made
I~ Optimize for Time ™ Plain Char is Signed ™ Mo Auto Includes
I~ Split Load and Store Multiple ™ Read-Only Position Independertt [~ €58 Mode
¥ One ELF Section per Function ™ Read-Wiite Posttion Independent I GNU extensions
|”g:tae I..\..\. M Mibrarieshdriversting:. A5\ Mibraries'\cmsis\cmd'core_support . b5 ibrariesvemsis'om4 J
5
Misc I
Controls
Compiler  |-c —cpu Cortex-M4 fp sp g 00 -apes=interwork —split_sections - ../../../__Abraries/drivers./inc -1 s
control |../../../. Aibraries/cmsis/emd./core_support - /.7 ../ Abraries/cmsis/cmd./device_support - __/inc -|
string =
()4 Cancel Defaults Help

6.1.2

2023.10.26

IAR R S)#

&4 device, #AESRAE /R TF:

1%+ General Options.
e Target.
RO IEAE.

@® e

PR E V1) Device 5,

MU Ar B sy TRE4%, JFEEFE Options.. .

33|
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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

2023.10.26 # 314 | fRAs 2.0.7
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& 32. IAR iR E X

@ template - AR Embedded Workbench IDE - Arm 8.222 [=[E] = ]

File Edit View Project CMSIS-DAP Tools Window Help

ERaa N - A= K5 D C

Debug -

Files w & .

=) ltemplate - Debug [v ] | Category Facto Seflings

B bsp ) General Options Multi-ile Compilation

 cmsis . Static Analysis [ Discard Unused Publics

W firmware - Runtime Cheding '2)

i readme | msmac:i9s8 | Encodings | Extrs Options |

W user . Assembler Langusge 1 | Langusgs 2 [Code [ Optimizations | Dutput [List |

i Output Qutput Converter [ e or | | Diagnostics |  MISEA-C:2004

Custom Build

Build Actions [zenere s(mda@)nclud direc

SFROT_DIES
Simulator grm: nlg:

FROT 1]
cant SPRITDIRS. . hine
CMSLS DAP SPROT_DIES".
DB Server R
Lexmacet reinclude
I-Link/3-Trace
1 Stellaris

CDefined syubols: (one per
Nu-Link A

PE micro

17

5 CTRIVER
STAINK AT_START_F403A_V1
Third-Party Driver
TIMSP-FET
TIXDS

6.2 Keil i H A Jlink TTHER D] IC b8

TE—SRERRIG O, TR BEAFIN Keil i TA20H 45 2 TN R J5 KRB F T Digm Bl id, ff
F ICP AT LAIE R #R 2] IC, {2 Jlink $ANE] IC.

G s BN R

HiREEHY—

B 33. sriREERE—

EA J-Link v7.20b Device Selection ? X

The selected device "-AT32F403AVETT" is unknown to this wversion of the J-Link software.
FPlease make sure that at least the core J-Link shall connect to, is selected
Proper device selection is required to use the J-Link internal flash loaders

for flash dosnlead or unlimited flash breakpeoints.

For some devices which require s special handling, selection of the correct device is important.

2023.10.26
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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 -

2023.10.26
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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,

WBSHEEMSH AN, FRITH] AN 507 NFERE 775 SR
3 468. BEYECE N AR

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— .- - — — —— -
2023.10.26 # 318 W fRZ 2.0.7



5

AT32F421[E 4 FEEBSP&Pack M FH#E /e

7

2023.10.26

RS 1 52

R 469. STRERRA DL £

H# fg 4 RE
2021.11.12 2.0.0 R W) A
2021.11.19 2.0.1 B PackZ B R = I E 0 M B 5 ik
2022.05.09 2.0.2 WA S Y e w
2022.06.15 2.0.3 B Ak & e B R
2022.11.15 2.0.4 BIE “ANR4iE 7 BT I12CH A& 5 R
2023.04.19 2.0.5 B 1E “5.7.487 &1 i i 45 iR
2023.07.18 2.0.6 W CRCHF 1 T e 47 A7 28 I iR 2
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