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KL 12¢C_ack_enable .........cccooeiiiiiiiiie
1% i2c_addr10_mode_enable..........ccccooeireieiicieeeeea

KA i2c_transfer_addr Set.......cccooeeeceeiiiiceccee e
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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 2C_transfer_dir_SEt.........ooiiiiiee s 226
BRI I2C_transfer_dir gt ... s 227
BREL i2c_matched_addr _get.........ovoouiiicicccecece s 227
PRZLI2C_auto_StOP_ENADIE...........c.ecuicieceiciieee s 227
BRI 2C_reload_ENabIe.........coviuiiieiieeeseee s 228
BRI I2C_CNE_SEBE ottt e 228
PRZL i2c_addr10_header_enable ...........ccocciiiiieiiiiieereeee s 229
PRZL i2c_general_call_enable .............ccocviuiiuiiuiiieeeeee s 229
PRI I2C_SMDUS_8IEIM SEL .....oviieiieiieeeee s 230
PR i2¢_slave_data_ctrl_enable.............ccoveiieiiiiiieiieeee e 230
BREL i2c_pec_calculate enable..............ccueieeiuiiieiiece e 231
PREL i2C_pec_transmit_enable .............c.cooiiuiiiiiieiicecececece s 231
BRI I2C_PEC _VAIUB Bt ...oceeieeeeeeeeeeeeee et 231
BRI I2C_tIMEOUL_SEE ..ot 232
PR 12C_tIMEoUt_detCet St .......ciiiiciciiice e 232
BRI I2C_tIMEOUL_ENADIE .......oveieeieee s 233
PR I2C_ Xt tIMEOUL_SEL ....c.ecuiieiiciiicie et 233
PR i2C_ext_tImEOoUt_ENabIE .........ccooiieiieice s 234
BRIZL I2C_INterrupt_@nable...........c.ooveuiiuiieiieieeececeeeee e 234
Vol 131 (= AU o] e =) AR SRR 235
BRI I2C_AM@_BNADIE .....c.cviiieieiceicieee ettt 235
BRI I2C_tranSMIt SO ....eveiiieiieeieeee et 236
BRZII2C_Start_generate ..........ccooeiiiiiiie s 237
BRI I2C_STOP_gENEIALE.........ceeeeeceeeeeeee ettt 237
BRI I2C_data_SENA ......oiiiiecee e 238
BRI I2C_dAtA_TECEIVE ...ttt 238
R QLo (- Vo o [ S 238
BREL i2¢_interrupt_flag_get.........ccooiiiiiiicececece s 239
BRI I2C Flag CIBAI ....eveieeeeeeeeee ettt 240
BRI I2C_CONFIG .ttt ens 241
Lol [0V L=\ 11 AP 243
BRI I2C_ WAL BN ..o 243
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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.

BRI 2C WAL lag....veceeceieie et 244
BRI I2C_Master_tranSmMit........cccoviiieiiiieeseee e 245
BRI I2C_MASEEI_TECEIVE .....eivieieeieee et ens 245
BRI I2C_SIave_tranSMIt .........coiuiiiiieiceee e 246
BRIZHL I2C_SIAVE_TECEIVE ..ottt ns 246
BRI 12¢_master_tranSmit_int..........coooiiiioiiece e 247
BRI i2C_MAStEr_rECEIVE_INt......iiiiiieiiecseeecee e 248
BRI 12C_slave_transSmit_int..........c.ocoieiiiiieiicec e 248
PRI I2C_SIAVE_TECEIVE _INt....c.eieiieiieieieiceeee e eens 249
PR 12¢_master_transSmit_dMa..........cccooeieiieiiiccsee e 249
PRI i2C_Master_reCeiVE_aMa......ccooeoiiiieeieiee e 250
PR i2C_slave_transmit_dmMa .........cccccoviueiiiieieeee e 250
PRI i2C_SIave_reCEIVE_AMA......iiciieieieieeieie et ns 251
PR i2c_smbus_master_tranSmit ..........ccocooveireiienieeree s 251
PR I2C_SMDUS_MASIEr_TECEIVE .....ovveviiieieieieieieete ettt 252
PR i2C_SMbUS_Slave_tranSMit...........ccooieirireiieiee e s 252
PR I2C_SMDUS_SIAVE_TECEIVE ......ueieeiiieieieeieeeete ettt 253
BRI 12C MEMOIY WIIE ...ttt eeae e 253
PR I2C_MemMOry_WIItE Nt ......oiviiieiieiiciciciceee et 254
BREL 12C_MEemMOry WIItE dMA ......coueiiieieieceeeceeee et 255
PR I2C_MEMOTY_TEAM ....o.vivieiiceeeieee ettt sttt ebe s 256
Vol 1 11= 1010 A A 4= 0= Lo L 1] SO 256
BRZII2C_MemMOry read_dMa .....c.coveiiiiiieiieeie e 257
BRI I2C_@VE MG NANAIET.......c.eveieeeeeeeeeeeee ettt 258
BRI I2C_ eI _irQ NaNGIET ......cveeeeeieeeeee e 258
BRHI2¢_dMa_ tX_irq_ NANAIET.........cvoieeieeeeeeeeeeeeeeeee ettt 259
BREL 12 _dma_rX_irg_ NandIEr..........cc.ooviiiiiieeiecece e 259
PWC ZFAFAR AT IVZR ittt ettt sttt ettt esa e ae e aesaeeaeebeebeereeaeeaeeneeaeas 260
PWC JE BRI BT oo 260
BRI NVIC_SYSTEM _TESBL ....veviceiciiceece e 260
R\ (ol o T =10 T= o] (=R 261
BRI NVIC_Irg_diSADIE........ccuiieiceiceeceece e 262
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% 351.
% 352.
% 353.
* 354.

7 355.

7 356.
* 357.
# 358.
% 359.
# 360.
* 361.
% 362.
* 363.
* 364.
# 365.
* 366.
% 367.
* 368.
# 369.
% 370.
% 371.
* 372.
% 373.
% 374.
% 375.
% 376.
% 377.
% 378.
% 379.
#* 380.
7 381.
* 382.

BREL nvic_priority_group_CONFIG ......ccuiiiieiiiiccieceece e 262
PRI NVIC_VECLOr_table St .........ccciciiiiiciicece s 263
BREL nvic_lowpower_mMode _CONFIg.........couiiieiuieiecieeie ettt 263
PWC BFAFREITILZR ©ovrieeresetcieie et 264
PWC JE BRI ettt e e 264
BRI PWC_TBSBE ...ttt ettt a e a e ae et aeeae s 264
BRI %L pwe_battery powered _domain_aCCEeSS...........ccueeuieieeiuieieeeiieeiecieeie et 265
BRI PWC_PVM_IEVEI_SEIBCE ......ovevieecieceecee e 265
BRI %L pwec_power_voltage monitor_ enable ..............cceevveeiiieeececeeeeee e 266
PRZL pwe_wakKeup_pin_eNnabIe.............c.cviuiiuiiuiiiieeieieee et 266
T oL ol = (o T o) (=7 | SRR 267
o oLV P=To o 1= AR 267
PR ZI PWC_SIEEP_MOAE_ENET .......iviiiieciecie et 268
BREL pwe_deep_sleep MOde ENEET..........ccueiuiiiicieeieee e 268
PR pwC_voltage _regulate_SEt .........cccoocevieiieiiiiec et 269
BRE pwe_standby MOdE _ENLEN.........ccocuiiiiiiiiecece s 269
SPI AT AT AR AT 1ot 270
SPI BRI Y ettt n et e e neenes 270
BRI SPI_I2S_TESEL ...ttt n et n s 271
BRE spi_default_para_iNit...........ccceieiiiiiiic s 271
E Q=T T 1L OO 272
BRI SPi_ti_MOdE_ENADIE .......cviiiiiiecce s 274
BRIZI SPI_CrC_NeXt_tranSMIt ........cooviiiiiiiice e 274
PRIEL spi_crc_polynomial_SEt............cceciiiuiiiiiiiciicieeceee s 275
BRI ZI SPi_Cre_polynOmial_get.........cooiiiiiiiieie s 275
BRI SPI_CIC_NADIE ...ttt 276
BRI SPI_CIC_VaAlUE_GEL ... 276
PR 2 spi_hardware_cs_output_enable ............cccooiriiiiiiieiieeeee e 277
PR %L spi_software_cs_internal_level Set...........cccveiuiiuiiiiiieiecececeee e 277
PRIEL spi_frame_Dit_ NUM_SEt.........ccociiiiiiiiececc s 278
PRIAL spi_half_duplex_dir€CHON_ SEt...........coveiiiiiiiiiecce e 278
BRI SPI_@NADIE .......ocvicviieiciecee e 279
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% 383. ¥
% 384.
% 385.
7 386.
#387. ¥
7 388.
% 389. K
# 390.
* 391.
% 392.
* 393.
% 394.
% 3095.
* 396.
% 397.
* 398.
# 399.
* 400.
% 401.
* 402.
% 403.
* 404,
% 405.
% 406.
% 407.
7 408.
% 409.
% 410.

* 411

* 412
% 413.
* 414.

_E:d

Eal

BREL spi_i2s_flag Clear.......c.cccoevueeueeeeeeeeeeeceeeeee e,
SCFG A AFERATIZR ¢ovvieveieieee e
SCFG FEBRELEIT (oo

BRI SCQ_reSet. i

.EQE&E&E&E&E&

1931

PRI%L systick_clock _source_config..........ccccvevieciiiieiiinennn,
BREIL SYSTICK_CONfig ..oveveiiiiiiecece e
TMR ZFAFERRTIEZR oo
TMR JE BRI B oo
BRI AME @S ..
BREL tmr_counter_enable.............c.ccoveeieieiieieeeeeee e,
PR tmr_output_default_para_init..........cccceeveveveeeeceeeeeenee,
tmr_output_Struct BRIAME c.oveveeeeeeeeee e

PR tmr_input_default_para_init............ccccoeeeiiiiiiceiieenes

KE Spi_i25 flag gt ..ceeeveeeeceececeeeeeee e

K140 spi_i2s_interrupt_flag_get.......cocoeeiiveiiiiiecee

R4 scfg_infrared_config.......ccoveeeeiieneiiieeecee e
K scfg_mem_map_get.......ccoooveeceiiiececeeeeeeeee e
K151 scfg_pal1pal2_pin_remap........cccceeeeeeeeeeeeieceeeeeene,
K scfg_exint_line_config........cccooveeiiieiiiieceeeeeeeeee
%141 scfg_pins_ultra_driven_enable ...........ccccoceeveeieineeneanen.
K14 scfg_i2s_full_duplex_config........coeeeeeeeeeiieceeieceee,
K151 scfg_pvm_lock_enable...........cccccvveeeeiieiicceeeeeee
SYSTICK ZFAEREXT LT oot ee e
SySTICk EBRELAE YT oot

®32)
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* 415,
* 416.
417,
* 418,
* 419,
* 420.
* 421,
* 422
* 423,
* 424,
% 425.
7 426.
* 427.
* 428,
# 429.
% 430.
% 431,
* 432,
% 433.
* 434,
% 435.
* 436.
* 437.
7 438.
% 439.
* 440.
441,
* 442,
% 443,
* 444,
* 445,
* 446,

T INPUL STTUCE BRIAE .ottt estene s eteneenees 297
PRZL tmr_brkdt_default_para_init............c.ccooiiiiiiiiicececeeee s 297
L0 T o4 0o LA (AU (o1 7 = RO 297
BRI AMI_DASE NIt ..veiviieiieeceicee e 298
PRI tMI_ClOCK _SOUICE IV _SElL......ociviiieiiciicceie ettt ettt 298
BRI AMI_CNE il SEL...iiviiiiciiceecce s 299
PRI tMr_repetition _COUNLEr SEt ......c..ooviiiiiiieie ettt 299
BRIt _COUNTEI_VAIUB_SEL.....oiiiiiiiieiicieee et 300
BRI tMr_counter Value g8t ...........ocuiiuieieceeeee et 300
BRI M _dIV_VAIUE_ SBL ..o 301
BRELAMI _diV_VAIUE QBT ....oceeieiceecee et 301
BRI tmr_output_channel_CoNfig........coviiieiieiieiee et 302
PR EL tmr_output_channel_mode_SEIECt............ccooeveiiiiiececece s 303
BRI ZI tMI_PEriod_ValUB_SEL........cceiviiiiiiicie e 304
BRI tMIr_period_ValUE_gEt .........cviuiiieiiiieieieeeceie ettt 305
BRI tMr_channel_Value_SEet..........ccocooiiiiiiiieieee s 305
BRI tmr_channel_value_get..........coooiiiiiiiiii s 306
PR E tmr_period_buffer_enable............ccccooeiiiiiiiiiece s 306
PR tmr_output_channel_buffer_enable ..............ccoeoviiiiiiiiiciceceee e 307
PR 2L tmr_output_channel_immediately_Set...........ccccociviiiiiiiiicccecc e 307
PR tmr_output_channel_SwitCh_Set ..........cccoviiiiiiiiiec e 308
BREL tmr_one_cycle_ mode enable.............c.oouveuiiiueiieceeeeeeeeeeee s 309
BRZI tmr_32_bit_function_enable............ccocoiiiiiiiiii s 309
PREL tmr_overflow_request_SOUMCE _SEt...........cccvoviiiiiiiiecieececece s 309
PR EI tmr_overflow_event_diSable ...........ccocooiiiiiiiiie s 310
BRIt _inPpuUt_Chann@l_iNit.........cooiieeiiceceeceeceeee ettt 311
BRZI tMr_channel_enable............cooueiiiiiiiiiie e 312
PR tmr_input_channel _filler SEt...........cocviiiiiiieee et 313
BRI tmr_pwm_inPUL_CONFIG .....oviieiciiceiieceee s 313
PREL tmr_channell_inPut_SEIECE..........c.ceciiiiicicecece s 314
PREL tmr_input_channel_diVIder Set.........cccoviiiiiiiiie e 314
PR tmr_primary_mMode _SEIECL...........ccocviuiiiciiciceeece s 315
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* 447,
* 448,
* 449,
* 450.
* 451,
% 452,
* 453,
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% 455.
% 456.
% 457.
% 458.
% 459.
* 460.
% 461.
* 462.
% 463.
* 464,
% 465.
* 466.
# 467.
* 468.
% 469.
% 470.
* 471,
* 472.
% 473.
* 474.
% 475.
* 476.
4T,
* 478,

BRI MI_SUD_MOAE_SEIECE. ..o s 316
BRI tmr_channel_dma_SEIECE...........cviiieiieice e 316
BRI AMI_NAILSEIECE ...t 317
PR tmr_channel_buffer_enable ..o 317
BRI tmr_trigger_INPUL SEIECE..........ccuiieieiecece e 318
PRI tMI_SUD_SYNC_MOAE_SEL.....ccueiviiiiciiciieieceecee e 319
PRI tMr_dma_requESt_ENabIE ...........ooviiiuieieiece ettt 319
BRI tMIr_interrupt_@NabIe ..........cooviiiiiiiecece s 320
BRI tmr_interrupt_flag gt ......oc.o e 320
o (0 T (- Lo L= QPSSR SERSRSRS 321
4G (g =T o L=Y= | SO RSRUR 322
BRI _@VENT_SW_HIIGGEN ... .cviiieicieiee et e 322
BRI M _OULPUL_@NEDIE ... 323
BRI M _iNterNal_CIOCK St .......oveiiieiieiiieeietee e 323
PRZL tmr_output_channel_polarity Set...........ccccoveiiiiiieiiceceeeceeee s 324
BRI tmr_external_ClOCK_CONFIG ......cc.eiuieiiiiceie ettt 324
PR tmr_external_clock_modem_CONFIg ......ccoeieuirieririeieieeie e 325
BRI EL tmr_external_clock_mode2 _CONfig ........cocueiueeieeieeeee e 326
PR tmr_encoder_mode_CONFIG ......ocuciiiiiiieieeete e 326
BRI tMr_fOrce OULPUL S ......oieiieceiceeee e 327
BRI tmr_dma_CONtrol_CONFIG.......ccuiiieiiieieieieceies e 328
TG (1 g o] 4o | H o) 1T SRS 329
BREL tmr_brk_filter value_Set..........cccooviiiiiiiiicecece e 330
BE B AMIF_Ir@MAP._CONTIG ..ottt ae e enenas 331
USART ZFAZBERTILZ oo 332
USART FE BRI oottt ettt ese e eneene e 332
BRI USAI_TESEL ....eiviieiiceece ettt ettt et nas 333
BRI USAIMT INIt...oeeeeecece ettt ettt et a e st e s e st nn e eaeneenenas 333
BRI %L usart_parity_selection_CONfig ........ccviiiiiiiiieie e 334
BRI USAMT @NADIE..........coceiieeeeeeeeeeeeee ettt ettt ettt eneaas 334
PRIET usart_transmitter @Nable .............ocueiiueeiuieieece et 335
BRI USArt_receiVer ENabIE.............c.ccueeveucueieieeeeeeteeeeee ettt ettt enenas 335
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* 479.
7 480.
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% 499.
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% 507.
% 508.
% 509.
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R QU Y= Ty el (oo i eTo 1o [P 336
PRI USArt_ClOCK_ENADIE .........covvieieiiiieeecee et 336
BRI usart_interrupt_€NabIe ............ccueiuiiiiiiieiecece e 337
PR usart_dma_transmitter_enable ............cocoviirieiiiiee e 338
PRI usart_dma_receiver_enable ... s 338
PRI USArt_WaKeUP_id_SEL.......cccceiiiiiiicicieeccee e 338
BREL usart_ wakeup_ MO SEL.........cccciiiuiiiiciieiecieeie ettt 339
PR usart_receiver_mute_enable ...........ccccooririieiieee e 339
PRI usart_break_bit_ NUM_SE. ..o s 340
PR usart_lin_mode_ENabIE.............ccooveiuiiieeeceee ettt 340
PRIEL usart_data_tranSmit ..........cooeoireioiieee s 341
PRI USA_data_MECEIVE......c.ecuiiceicieiee ettt 341
e U Ty o] (== Y=Y o T SR 342
PR EI usart_smartcard_guard_time_Set..........cccoceviiiiiiiie s 342
PR usart_irda_smartcard_diviSION_Set..........ccccivieiiiiieiceieeee e 342
PR 2L usart_smartcard_mode_enable ............ccooiiiiiiiiee s 343
PR usart_smartcard _NACK SEt..........cociiiuiiiiiiciee e 343
R %L usart_single_line_halfdupleX_SElECt............cccvevueeuieieiciececeeeeeeee e 344
PR usart_irda_mode _ENabIE .............oouiiiuiiieece e 344
BREL usart_irda_Iow_pOWEr _€NaAbIE ...........coooviiieiieeeeeeeee e 345
PR usart_hardware flow _CONrol _SEt.............coceeiuiiiiiiice e 345
BRI USAI_flag GO ..cueiieeeeeeeeeee et 346
PR usart_interrupt_flag_get ..o 346
QU I=T Ly AL Ye T == O 347
PRI usart_rs485_delay time_Config........cccoiiiiiiiiiiiie s 347
PR usart_transmit_reCeiVe _PIN_ SWEAD .......ooveeevieeeeeieeeeteeeeee et ste et ees st ere e 348
BRI usart_id_Dit NUM_SEt.......ccociiiii s 348
PR USArt_de _POIAIItY SEL........cveeieeceeeeceeece ettt 349
PRI usart_rs485_mode_eNnable ... 349
WDT B F BRI IR oottt ettt ettt et et b et e b e b e et e b e sae e b e eaeeaeeaeere e 350
WDT FEBRIZIUEL BT oottt sttt ettt b e bbb aesbeebenneeneeneene e 350
o Q=Y T o) [ TSRS 351
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* 511.
% 512.
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% 516.
* 517.
%* 518.
* 519.
% 520.
* 521,
% 522.
* 523,
* 524,
% 525.
* 526.
% 527.
* 528.
% 529.

PRIZI WAt _COUNLEI_TEIOAM ... .. ittt 351
PRI WAt_reload_ValUE_SEt..........cccceieiiiiieiiieieie et 351
BRI WAL _AIVIAEI_SEt ...t 352
PRZL wdt_register Write_enable ...........c.ccooiiuiiiiiiiececeee s 352
BRI WAL_FlAg GBL ... e 353
PRI WAt WINAOW._COUNTEI_SEL......c.ocuiiiiciiciiciecieceeeee e 353
WWDT ZFAFRERTIREZR 1ottt b et ne st be s 354
WWDT FEBRIHUE I ..ot 354
AT o =YY= S 354
BRI WWAL_AIVIAEI SEL....cuiiiiiciiiiceicee et 355
BRIZIL WWAE_ENADIE ...ttt nn 355
PRI wwdt_interrupt_€Nable ..........c.ocuviuiiuiiiiciiciececece s 355
BRI Z WWOE_COUNEET_SEE ...t ns 356
PRI ZL WWAt_WINAOW_COUNTET_SEL.....oueieiiiieiiciiieceee s 356
BRI WWAL Flag_ QL ...vivieiiiicecececec et 357
BRI wwdt_ interrupt_flag gt ......o.v o 357
BRIZEL WWAL_flag ClEAI.........cueieeceeeeeeeeeeee et 357
ol A == TSSO 365
SURGRRAR T B ot 366
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ArteryTek# i T % #iKeil_v5. Keil_v4. IAR_V6. IAR_V7AHIIAR V8% L FiJT K IR f{iPack o, Xt
REfPackR F Xty 76 il — B U e 3
B KET L AT32F403A #2501, AT32 MCU H-fih 7519 Pack &AL PEEZBME, EZE

Pack Z 3 AN B CRARRRAAS BAZ PRI L) .

B 1. Pack &G

B 1AR_AT32MCU_AddOn_Vv2.0.2.zip

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

2.1 IAR Pack 3%

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

& 2. 1AR Pack &35

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

This SETUP program installs:

AT32 MCU Device AddOn Package to IAR

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

and select another folder.

Destination Folder

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

Realtime Status 0%

[ Start ” Cancel ]

L A

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

2023.10.26 # 401 hRZs 2.0.4
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& 3. 1AR Pack ZE KR

( |

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

This SETUP program installs:

AT32 MCU Device AddOn Package to IAR

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

and select another folder.

Destination Folder

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

[Eealtime Status IDD“@

IAR Setup has performed all requested operations successfully

Finish || cancel |

® HE“Finish”58 i 228 .

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

& 4. &5E IAR Pack B

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

2023.10.26 /AR hRZs 2.0.4
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2.2 Keil_v5 Pack %3

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

T

o)
@
®

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

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

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

- RREEARE.

- %&F% Device &I .

- I ArteryTek AR5 (5 2.,

& 5. 5% Keil_v5 Pack ZZ1E M

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

23 K

eil_v4 Pack Z&%:

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

)
@

2023.10.26

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

#F42n R 2.0.4
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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:

2023.10.26
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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,

2023.10.26 #4471 hRZs 2.0.4




AIR[-R AT32F 425 44 £ B SP&Pack i Fl 4 7

& 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 # 4511 hRZs 2.0.4
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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 & 460 hRZs 2.0.4
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2023.10.26

& 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] -

F4TR R 2.0.4
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3

3.1

2023.10.26

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 &

% 48 W

WA 2.0.4
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F 16. Keil H U RER
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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

% 49|

WA 2.0.4
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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 & 50 hRZs 2.0.4
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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

# 52W A 2.0.4
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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 # 531 hRZs 2.0.4
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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
N - TS = hk 2.04
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V] N d
IOMUX S ThRER N\t
12C BATAME A
NVIC R 1 1) e B4 1
PWC L YRR ]
RTC S A
SPI BATAME A
12S EHEN
SysTick RATE
TMR A
USART WA RS RO 2E
WDT &I 1H
WWDT wWOEA
XMC AN Ak T I B
4.2.2 RN

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

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

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

BN — AR, 58 s
DIl S S S JNER VR

BN T2 A SRR, FERE RS E o

BN T2 A SRR, FER BRSO 2 extern i3

%l adc_reset

#1111 adc_enable

%141 spi_default_para_init
B4 spi_init

Il adc_interrupt_enable
%4 adc_flag_get

%4 adc_flag_clear

- TR
BN T — AN SRR, 8 STz
1T,

- R AR
SN R A 4 DA “HNRAES BRI _BIME” SOMRAEE _BhIE” AR, LI R H 4
T:
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 ,
AMBERR EAL SRR S ip_flag_get ,
ANBERR AL B bR B ip_flag_clear ,

4.2.3 ZRiERN

AR T A PR R S S AR

AR

typedefint32_t INT32;

typedef int16_t INT16;

typedefint8_t  INTS;

2023.10.26 T # 56 1 -
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typedef uint32_t UINT32;
typedef uint16_t UINT16;
typedef uint8_t UINTS;

typedefint32_t s32;
typedef int16_t s16;
typedefint8_t  s8;

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

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

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

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

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

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

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

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

4.2.3.1 SRR

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

4.2.3.2 ThReIRAIHRA

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

4.2.3.3 HEiRtrEAIRE

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

2023.10.26 #5TH hRZs 2.0.4
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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

{

% 58 W
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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

2023.10.26 & 60 R hRZs 2.0.4
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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

2023.10.26 % 611 hRZs 2.0.4
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5.11

2023.10.26

AT32F425 41 FE Bk BHER
HICK H3IE 3R (ACC)

ACC {7 2845#) acc_type,
/**

JE ST 30 “at32f425_ace.h”in T

* @brief type define acc register all

*/
typedef struct
{
} acc_type;
TRAEH T ACC T 7as A
3 5.ACC FHABM MK
S iR
acc_sts ACC IREAT/7 5
acc_ctrl1 ACC #Hill 2 47-45 1
acc_ctrl2 ACC #Hill a5 4795 2
acc_cf ACC L %1745 1
acc_c2 ACC LhEHE Z A7 4% 2
acc_c3 ACC LLEE Z /7 4% 3
TRAEH T ACC FEREUS
# 6.ACC ¥
LN e Ei::3%)
acc_calibration_mode_enable | ACC Ktz fdifig
acc_step_set ACC DK E R %L
acc_interrupt_enable ACC H Il e i £
acc_hicktrim_get FKEL ACC F5 13 E
acc_hickcal_get FREL ACC AR EE

acc_write_c1

E ACC C1 FfE A

acc_write_c2

5 ACC C2 #Ff#4+H

acc_write_c3 5 ACC C3 H 178l
acc_read_c1 B2 ACC C1 &7 8K
acc_read_c2 B ACC C2 & A7 8l
acc_read_c3 2 ACC C3 217l
acc_flag_get ACC iz Az 3K

acc_flag_clear

ACC Hiilfrhr &L bR

BRi¥ acc_calibration_mode_enable

TR T R ace_calibrat

ion_mode_enable

# 62T
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5.1.2

R 7.8% acc_calibration_mode_enable

BiH #R
A€ acc_calibration_mode_enable
PR T void acc_calibration_mode_enable(uint16_t acc_trim, confirm_state new_state);
Thegfik ACC e HERL U e
LN 2| acc_trim: RIIGMEZERE, Wi
ACC_CAL_HICKCAL B ACC_CAL_HICKTRIM
WMANSH 2 new_state: FFJ5 5 ACC
th =% 7
Il ) P
Se kg AF 7
Bl H R 4 7
acc_trim
L B B2

ACC_CAL_HICKCAL: kg6t
ACC_CAL_HICKTRIM: ¥R I
new_state

A AR 2 G ACC

FALSE: ><HIHibr

TRUE: ffigg i

N

/* open acc calibration */
acc_calibration_mode_enable(ACC_CAL_HICKTRIM, TRUE);

BKi# acc_step_set
R T HREL acc_step_set

% 8.1 %Y acc_step_set

A Ei:13%)
ERAE acc_step_set
R Y void acc_step_set(uint8_t step_value);
Digeftik ACC KL B
WMASHA step_value: KB KX &
i 24 7
IR [EME 7
So okt 7
R FH e 4 7
step_value

X A4 fr5E T BRI HESCR RIE -

ik N TR NAHERE R, UK step (4 1. 24 ENTRIM=0, {{#E HICKCAL, *# step

B2 1, XA HICKCAL 253 1, HICK Sl iias 40KHz (¥itfE), MIEMRKR. 24

ENTRIM=1, UK HICKTRIM, # step 2% 1, fRif HICKTRIM 475 1, HICK #i 2z

20KHz CiitfH), AIEMRK R,
Bl

2023.10.26
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/* set acc step value */

acc_step_set(0x1);

5.1.3 B# acc_interrupt_enable

5.1.4

2023.10.26

NERAIR T B E acc_interrupt_enable

X 9.8% acc_interrupt_enable

A ik
A EA dma_ interrupt_enable
PR void acc_interrupt_enable(uint16_t acc_int, confirm_state new_state);
ThRedtiid f# % acc i
WS acc_int: IWrIEIE S
WSS 2 new_state: {#EEEICHH1IHT
it 24 7
IR [EME 7
et kAT 7
R FH R 2 7
acc_int
bk = ML TR/
ACC_CALRDYIEN_INT: 1 HE 58 B H T
ACC_EIEN_INT: ZxEAG 5 ERP
new_state

R TP T BRI A2 2R A
FALSE: %Mty
TRUE: f#igEd i

Bl

/* enable the acc reference signal lost interrupt */
acc_interrupt_enable(ACC_EIEN_INT, TRUE);

% ¥ acc_hicktrim_get
TERHMIR T %L ace_hicktrim_get

% 10.5K % acc_hicktrim_get

T H ik
ZERAE acc_hicktrim_get
PR % A uint8_t acc_hicktrim_get(void);
Thredd FREL ace ARG A
PN 7
it 25 7
IR [EME FRELK) ace FERIRE
Se kg AF i
Wi F R 2 I
Nl
- - % 647 - T T k204
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/* get trim value*/

uint8_t trim_value;

trim_value = acc_hicktrim_get();

5.1.5 ¥ acc_hickcal get
NERAE T R ace_hicktrim_get

& 1.8 % acc_hickcal_get

i H ity
A€ acc_hickcal_get
PR Y uint8_t acc_hickcal_get(void);
Tyhe ik K ace HEIA
LN x
ot 28 x
pA I[N FRELU ace AL IA
Sk ok AF 7
W e 2 x
il
/* get cal value*/
uint8_t cal_value;
cal_value = acc_hickcal_get ();

5.1.6 BR¥ acc_write _c1

NERME T pRE ace_write_c1

£ 12.8% acc_write_c1

A i3}
ERAE acc_write_cl
PR A void acc_write_c1(uint16_t acc_c1_value);
ThRedthiR ‘5 ACC C1 Fi7aH
LPNE = acc_c1_value: A C1 H{&
i 24 7
IR [Al{E 7
SR kAT 7
R FH eR 4 7
Bl
/* update the c1 value */
acc_c2_value = 8000;
acc_write_c1(acc_c2_value - 10);

5.1.7 B# acc_write_c2

TRHIA T L acc_write_c2

2023.10.26
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* 13.58% acc_write_c2

A iR
A€ acc_write_c2
PR T void acc_write_c2(uint16_t acc_c2_value);
Difeftig 5 ACC C2 H1Eafl
MASH acc_c2_value: S5\ C2 &
it 25 7
IR A 7
S okt 7
B R FH o 4 7
~pl
/* update the c2 value */
acc_c2_value = 8000;
acc_write_c2(acc_c2_value - 10);

5.1.8 BR¥ acc_write_c3
FRFE T pRE ace_write_c3
#* 14.%85% acc_write_c3

T H Eii:pa
A€ acc_write_c3
R Y void acc_write_c3(uint16_t acc_c3_value);
Thegsmiik 5 ACC C3 {743l
LIPNE acc_c3 value: S5 A\ C3 (&
it 25 W
R [EME I
So oAt I
W e I
~Hl
/* update the c3 value */
acc_c2_value = 8000;
acc_write_c3(acc_c2_value - 10);

5.1.9 K¥ acc_read _c1

TNRHIA T %L acc_read_c1
# 15.58% acc_read_c1

W H i3
R acc_read_cl
R ER T uint16_t acc_read_c1(void);
Dyfedtik i ACC C1 % f7a%
LN 7
25 7
R [EME ACC C1 (18

2023.10.26 & 66 1
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BH [P

PSS ¥

Wi F pa 4 7

Bl

/* get the c1 value */

uint16_t acc_c1_value;

acc_c1_value = acc_read_c1();

5.1.10 K% acc_read_c2
TNRHIA T %L acc_read_c2
% 16.58% acc_read_c2

T H Eii:pa
A€ acc_read_c2
R E R Y uint16_t acc_read_c2(void);
DhRedtiik 1 ACC C2 Fifr#nf
LN I
2% W
IR [EME ACC C2 18
So koAt I
W e 2 I
Nl
/* get the c2 value */
uint16_t acc_c2_value;
acc_c2_value = acc_read_c2();

5.1.11 K% acc_read c3
NERHIA T K%L acc_read_c3

# 17.5B% acc_read_c3

TiH Eii:py
R acc_read_c3
R ER T uint16_t acc_read_c3(void);
Dhredd 2 ACC C3 H17aHH
LN 7
25 7
R [EME ACC C3 M
So oAt 7
W F R x
2Nl
/* get the c3 value */
uint16_t acc_c3_value;
acc_c3_value = acc_read_c3();

2023.10.26 #eTH
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5.1.12 ¥ acc_flag_get

NERAE T %L ace_flag_get

% 18.5 % acc_flag_get

A i)
R4 acc_flag_get
PR A flag_status acc_flag_get(uint16_t acc_flag);
Difeftig FREL ace hrEfL
BINSH acc_flag: 7 EIREUMIARENL
it 25 7
YL EN flag_status: FrEALES B
SR okt 7
B o 4 7
acc_flag

acc_flag H T 7 ERPUIRES bR &, Hulig25 P 5~
ACC_RSLOST_FLAG: Z# {55 EK
ACC_CALRDY_FLAG: ik 5e

flag_status

RESET: AHRIbREALAE
SET: FHRL bR A7 B AT
~pl

{
at32_led_toggle(LED2);

if(acc_flag_get(ACC_CALRDY_FLAG) != RESET)

/* clear acc calibration ready flag */
acc_flag_clear(ACC_CALRDY_FLAG);

5.1.13 B¥ acc_interrupt_flag_get

NEIA T K% acc_interrupt_flag_get

% 19.5K# acc_interrupt_flag_get

A iR
R34 acc_interrupt_flag_get
PR 2 A flag_status acc_interrupt_flag_get(uint16_t acc_flag);
Digeftik IR acc H WikRE AL
WS acc_flag: 5 BEIREUPIARENL
i 24 7
IR [FME flag_status: FrELLRT B
SR kAT 7
R FH eR 4 7
acc_flag

acc_flag Fl TIE B ZARBCRE AR L, HANESHE 5T
ACC_RSLOST_FLAG: Z#{55 £kl
ACC_CALRDY_FLAG: K ifE5g i I

% 68T
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flag_status

5.1.14

5.2

RESET: AHRMAn S A B
SET: AR RLbR G B AL
i

if(acc_interrupt_flag_get(ACC_CALRDY_FLAG) != RESET)
{
at32_led_toggle(LED2);
/* clear acc calibration ready flag */
acc_flag_clear(ACC_CALRDY_FLAG);

¥ acc_flag_clear

NERIA T %L acc_flag_clear
% 20.X % acc_flag_clear

A iR
R acc_flag_clear
Pk gt void acc_flag_clear(uint16_t acc_flag);
Tyhe ik BBk acc brEfr
BINSH acc_flag: 75 ZEIE MR AR &AL
it 24 x
A IR x
Sk ok AF x
R FH R 2 I
acc_flag

acc_flag Hl TIE B ZIE MR AR &, HAiES 8P 5T
ACC_RSLOST_FLAG: Z#{55 £kl
ACC_CALRDY_FLAG: & ifk5e i b

Bl

if(acc_flag_get(ACC_CALRDY_FLAG) != RESET)
{
at32_led_toggle(LED2);
/* clear acc calibration ready flag */
acc_flag_clear(ACC_CALRDY_FLAG);

BRI Es (ADC)

ADC 75 fi#s45#) adc_type, & ST 3 “at32f425_adc.h”ii T :
[

* @brief type define adc register all

¥/
typedef struct

2023.10.26
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} adc_type;

TR T ADC ZrA7-48 A s

# 21. ADC FERITMNFE

FhH iR
sts ADC RA A3
ctrl1 ADC il 75 f7 45 1
ctri2 ADC =l 5 f74% 2
spt1 ADC SRFER ) 27 14785 1
spt2 ADC R £ i) 27 47 5% 2
pcdto1 ADC # 5  E HE w27 A7 2% 1
pcdto2 ADC ¥ (8 S s fm e ar 47 A 2
pcdto3 ADC # (s S s I ar 47 4 3
pcdtod ADC # (B S s fm e ar 47 2 4
vmhb ADC Hi [k s Il ey i1 5 2 A 48
vmlb ADC HiJE B MM T a5 4797
o0sq1 ADC ¥ 7 51 %7 4735 1
0sq2 ADC 38 J7 51 25 4795 2
0sq3 ADC Hi# 7 5% 725 3
psq ADC #5751 ZF f7 4%
pdt1 ADC #t 5 Hi4fE 25 7725 1
pdt2 ADC #5504 Zr 7 4% 2
pdt3 ADC #5504 Zr 748 3
pdt4 ADC #5504l Zr 7 4% 4
odt ADC ¥l %4 o 4735
FRAH T ADC FERRHUA
% 22. ADC FERHUR

¥4 i3}
adc_reset 540 ADC i H BT 27 28 R4 A
adc_enable A/ID R asfERE

adc_base_default_para_init

J adc_base_struct 15 E WIEAERINME

adc_base_config

4 adc_base_struct 15 & IS H Va2 5% ADC (13517 4%

adc_dma_mode_enable

3 I KR ) DMA A& g

adc_interrupt_enable

Wk ey ADC S04 Hh BT 15 Ak

adc_calibration_init YIEAL T
adc_calibration_init_status_get WIUEAZ RS TR
adc_calibration_start THRR HE
adc_calibration_status_get RHEIR AL

adc_voltage_monitor_enable

I/ o ) R S5 A LA (K P S i

adc_voltage_monitor_threshold_value_set

PR M e i S e

adc_voltage_monitor_single_channel_select

FRLANJE I FL S M 00 D S A e N e

adc_ordinary_channel_set

HWIEBE, OFEEILER. FHT IS5 SRAE T [H]
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adc_ordinary_conversion_trigger_set

2ig A iR
adc_preempt_channel_length_set o 5T A B
adc_preempt_channel_set o b EE R E, ORI, BT 9RS SOR R [E]
j:f:

3 T 2L 8 1 R A A B R S e

adc_preempt_conversion_trigger_set

o 7 IE I AR I fi A A e B i A A i 4%

adc_preempt_offset_value_set

6 o 30 T8 FE AR R B 1

adc_ordinary_part_count_set

7 TR AR i e A 4 ) S T A BB E

adc_ordinary_part_mode_enable

W IEE Ao B A R

adc_preempt_part_mode_enable o IEIE o B RE
adc_preempt_auto_mode_enable S 300 10 T A A 4 R TR o 4 B A R
adc_tempersensor_vintrv_enable IR AL IR B VinTry 111 6E

adc_ordinary_software_trigger_enable

B A R T e

adc_ordinary_software_trigger_status_get

BRI At 5 1) 30 T RS

adc_preempt_software_trigger_enable Al R A I TE
adc_preempt_software_trigger_status_get SRR A i 5 B4 o 0 T 4 RS
adc_ordinary_conversion_data_get SRR 32 A T e 1 4 e 44
adc_preempt_conversion_data_get IRIDHE: (& 308 18 5% 3 A4
adc_flag_get RIS EALRAS

adc_flag_clear TEBR B E AL EREAL

5.2.1 MK¥ adc_reset

NRAIA T pRE ade_reset

* 23. B adc_reset

WA Ei::3%)
R adc_reset
PR 2 B void adc_reset(adc_type *adc_x)
ThRedthiR S A1 ADC i H T e fr 2 R RF AL
HMINSH adc_x: FTiEFM ADC 4hist
SSHA LR Kz —: ADCH.
it 24 7
IR [EME 7
Stk kAT 7
o 18 R crm_periph_reset()
N
* deinitialize adc1 */
adc_reset(ADC1);
5.2.2 K¥ adc_enable
FERHIA T BR% ade_enable
+ 24. BRI adc_enable
HiA i)
PR €2 adc_enable

2023.10.26
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HiA iR
PR E R Y void adc_enable(adc_type *adc_x, confirm_state new_state)
Tifeftig WE AID BT REIRZS v o T A
NS adc_x: Frik##if) ADC #hik
ZHOT LU A 2 —: ADCH.
MNSH 2 new_state: A/D HE#H B ITBEIRG
SZHOT LR A 2 —: TRUE, FALSE.
i 24 ¥
& [EME ¥
Jeth kAT ¥
R FH o 4 7
Nl

/* enable adc1 */
adc_enable(ADC1, TRUE);

JEE: ADC 4 FIREGEINSSH], i/ iUE ade  enable k#1545

5.2.3 Mi#¥ adc_base default_para_init

NEAIA T ¥ adc_base_default_para_init

B o

#* 25. ¥ adc_base _default_para_init

W H #iR
R adc_ base_default_para_init
R B T void adc_base_default_para_init(adc_base_config_type *adc_base_struct)
Digefliid o4 adc_base_struct & & HIUEERINE
LIPNE adc_base_struct: {5 [F£5H{k adc_base_config_type HI$g4%F
a2 8 x
IR [E{H 7
Sk ok AF x
Bl H R 2 7
adc_base_struct i 7 FIFI46 BRINE Q1
sequence_mode: FALSE
repeat_mode: FALSE
data_align: ADC_RIGHT_ALIGNMENT
ordinary_channel_length: 1

Bl

[* initialize a adc_base_config_type structure */

adc_base_config_type adc_base_struct;

adc_base_default_para_init(&adc_base_struct);

5.2.4 ¥ adc_base config
NERIA T %L adc_base_config

2023.10.26 2R

WA 2.0.4




U= AT32FA25[E £ FEBSP&Pack B H 18

% 26. K# adc_base_config

BiH #R

A€ adc_base_config

PR T void adc_base_config(adc_type *adc_x, adc_base_config_type
*adc_base_struct);

Thegfig # adc_base_struct 145 E KIS HHIARLE| 4Pt ADC )75 17 2%

MNZH adc_x: Pk ADC 4K
S UL Hh 2 —: ADCH.

NS 2 adc_base_struct: 5[7] adc_base_config_type MU &5 Ry iR a4

th =% 7

b4 EIf ) P

Sk ok AF x

Bl H B 4 7

adc_base_config_type structure

adc_base_config_type & X 1t at32f425_adc.h

typedef struct

{
confirm_state sequence_mode;
confirm_state repeat_mode;
adc_data_align_type data_align;
uint8_t ordinary_channel_length;

} adc_base_config_type; Ul & XA 51 HH AN S EL1 i EH

sequence_mode

wHE ADC AR P A

FALSE: )5 —ifiE

TRUE: H#ite AV EiE

repeat_mode

W E ADC LAER R E

FALSE: SQEN=0 I, fEfil&FHpAmiE, SQEN=1 I, fEfid& i —4HimiE

TRUE: SQEN =0 I}, —#filkf5H s B AR MEE, SQEN=1 I, —hlk f5# xS #H—
YlimiE. E 3| ADCEN #iEZ.

data_align

W E ADC AR E X 777 =

ADC_RIGHT_ALIGNMENT: #Xf5%

ADC LEFT ALIGNMENT:  AXf5%

ordinary_channel_length

WE ADC LAER)E @ 7 51 K

Bl

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);
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5.2.5 K% adc_dma_mode_enable

AR T K% adc_dma_mode_enable

% 27. F# adc_dma_mode_enable

BiH #R
A EA adc_dma_mode_enable
PR T void adc_dma_mode_enable(adc_type *adc_x, confirm_state new_state)
Thegdid e T T i B U 1Y) DMA AR g

MWASHA

adc_x: Jrik#mr) ADC 4hix
G UEH E iz —: ADC1.

BB 2 new_state: DMA {4 it SR 1 FEEIRAS
B HTLEIRE P2 —: TRUE, FALSE.

it B8 %

3 ] {1 %

S Al %

i P 8 %

Bl

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

5.2.6 BK¥ adc_interrupt_enable
T AR T K% ade_interrupt_enable
#* 28. ¥ adc_interrupt_enable
A Ei:13%)
ERAE adc_interrupt_enable
R Y void adc_interrupt_enable(adc_type *adc_x, uint32_t adc_int, confirm_state
new_state)
ThRedik Wk 1) ADC F44 4 i
HNSH adc_x: FTi&#Ef) ADC #hik
ZZHOT LR A Kbz —: ADCH.
BMINSHL 2 adc_int: ADC FHfFHlikF
%S HA] LLIEHL ADC S HE (4T 2 S Ik
BMINSHL 3 new_state: ADC Ff Wi T BOIR S
ZSHTLLEECE Hoh 2 —: TRUE, FALSE.
i 24 7
IR [EI AR 7
SR kAT 7
e F R 7
adc_int
adc_int F T EBOE A FF ik, sS85 5an
ADC_CCE_INT:  imiEfa b i fiipe
ADC_VMOR_INT: 3 J i il v Bl o s e
ADC_PCCE_INT: # fidiE 4 e 45 i b i fii e
2023.10.26 - - ®T4AW - T R4 2.0.4
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Bl
[* enable voltage monitoring out of range interrupt */
adc_interrupt_enable(ADC1, ADC_VMOR_INT, TRUE);

5.2.7 ¥ adc_calibration_init
FRFIAR T PA% ade_calibration_init

3+ 29. H# adc_calibration_init

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

5.2.8 ¥ adc_calibration_init_status_get
T EHIR T Bk % ade_calibration_init_status_get

# 30. BR# adc_calibration_init_status_get

A i3}
ERAE adc_calibration_init_status_get
PR3 flag_status adc_calibration_init_status_get(adc_type *adc_x)
ThRedthiR IR HEIR S SREX
MINSH adc_x: PP ADC 4hi%
ZZHOT LI E Kb 2 —: ADCH.
i 24 7
IR A4 flag_status: HIUELEE IR
ZIRAME R N AR bz —: SET, RESET.
SR kAT 7
R FH e 4 7
Bl
/* wait initialize A/D calibration success */
while(adc_calibration_init_status_get(ADC1));

5.2.9 ¥ adc_calibration_start

NI T K% adc_calibration_start
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X 31. B# adc_calibration_start

A iR
A€ adc_calibration_start
PR T void adc_calibration_start(adc_type *adc_x)
Difeftig Fraats e
MIANZH adc_x: FTiEFM ADC M
ZHOT LR A iz —: ADCH.
it 25 7
IR [EME 7
S okt 7
B R FH o 4 7
~pl
[* start calibration process */
adc_calibration_start(ADC1);

5.2.10 K% adc_calibration_status_get

AR T k% ade_calibration_status_get

#* 32. ¥ adc_calibration_status_get

A i3}
A€ adc_calibration_status_get
PR3 flag_status adc_calibration_status_get(adc_type *adc_x)
Digeflid AR AS KL
WmANZH adc_x: Fri&#£ ADC 4hix
LS LI E b2 —: ADCH.
it 24 ¥
LI flag_status: EHEFPIRES
ZIREE T NP B2 —: SET, RESET.
SR kAT &
R FH R 2 ¥
N
/* wait calibration success */
while(adc_calibration_status_get(ADC1));

5.2.11 E#¥ adc_voltage_monitor_enable

2023.10.26

FEAER T K% ade_voltage_monitor_enable

# 33. ¥ adc_voltage_monitor_enable

T H ik
R adc_voltage_monitor_enable
R ER T void adc_voltage_monitor_enable(adc_type *adc_x, adc_voltage_monitoring_type
adc_voltage_monitoring)
TyRe ik 3T oI 06 e X BN B T ) R A8

WASHA

adc_x: Prik#H) ADC shi

# 76 R 2.0.4
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HiA iR

EZSHOTLIER A 2 —: ADC1.

MNSH 2 adc_voltage_monitoring: i/ (5 i i 20 SN iE v
%230 LIk EL adc_voltage_monitoring_type PN AR — M4 {E.

i 25 7

R [EME 7

SRSkt 7

e F R 7

adc_voltage_monitoring

adc_voltage_monitoring A T~ & FLE W A I YE BB A5 08 /46 s iE A ) — A ez A diE, Heligs

BT
ADC_VMONITOR_SINGLE_ORDINARY: HAL P 4 F T B i
ADC_VMONITOR_SINGLE_PREEMPT: HA WU T BN

5.2.12

2023.10.26

ADC_VMONITOR_SINGLE_ORDINARY_PREEMPT: i/ ]

]
TAE A il B s TE

ADC_VMONITOR_ALL_ORDINARY: o WA F T i i
ADC_VMONITOR_ALL_PREEMPT: o WA F T 3 o
ADC_VMONITOR_ALL_ORDINARY_PREEMPT: LR WA F T B s A3 o3 3

ADC_VMONITOR_NONE:

Bl

HL S S AN F ATl IE

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

¥ adc_voltage_monitor_threshold_value_set

N#AIA T B ¥ adc_voltage_monitor_threshold_value_set

% 34. ¥ adc_voltage_monitor_threshold_value_set

TiH Eii:py
R adc_voltage_monitor_threshold_value_set
R AR T void adc_voltage _monitor_threshold_value_set(adc_type *adc_x, uint16_t
adc_high_threshold, uint16_t adc_low_threshold)
DhRek R s 0 e I A v E
LN adc_x: Prik#H) ADC Fhist
ZSHA LR Kz —: ADCH.
WA 2 adc_high_threshold: 1 5 B W 0 1) v 20 S
ZS AT LU e 0x000~0xFFF Py AT = A fH.
WMNSH 3 adc_low_threshold: & 52 H & W I A i A
%S HA] LA 1 E 9 0x000~0XFFF A IAE A KT ade_high_threshold H%A.
25 7
R [EME 7
So oAt 7
W F R 2 x
~Fl
[* set voltage monitoring's high and low thresholds value */
adc_voltage_monitor_threshold_value_set(ADC1, 0xBBB, OxAAA);

FETTR R 2.0.4
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5.2.13 Ei# adc_voltage_monitor_single channel_select

TR T pR% ade_voltage_monitor_single_channel_select

% 35.

E ¥ adc_voltage_monitor_single_channel_select

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

MWASHA

adc_x: Jrik#m) ADC 4hix
GBS LR E gz —: ADC1.

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

28 7

IR [EME 7

SR okt 7

B o 4 7

adc_channel

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

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

Bl

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

5.2.14 PR¥ adc_ordinary_channel_set
AR T k% ade_ordinary_channel_set

% 36. ¥ adc_ordinary_channel_set

T H R

ZERAEA adc_ordinary_channel_set

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

Thegfig Tl ERE, EFFEEERE. BT R T SRR A

MANSH adc_x: Fik#[) ADC #hi
ZHOT LI E Kb 2 —: ADCH.

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

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

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

adc_sampletime

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

il

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

5.2.15 K # adc_preempt_channel_length_set
TEAE T K% adc_preempt_channel_length_set

% 37. E# adc_preempt_channel_length_set

TiH Eii:py

R4 adc_preempt_channel_length_set

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

Dhred 1o G A FEBOE

N adc_x: Prik#H) ADC Fhist
ZSHA LR A Kz —: ADCH.

WMANSH 2 adc_channel_lenght: ¥ 5 #6457 51K FE 8t 5E
%S HAT LIRS E 9 Ox1~0x4 P IAT B 4E.

25 7

R [EME 7

So oAt 7

W F R x

2Nl

[* set preempt channel lenghth */

adc_preempt_channel_length_set(ADC1, 3);
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5.2.16 ¥ adc_preempt_channel_set

NFRAIR T % adc_preempt_channel_set

% 38. F# adc_preempt_channel_set

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

MWASHA

adc_x: Jrik##m) ADC 4hix
ESHTLER B Rz —: ADC1.

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

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

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

it 24 7

IR [EME 7

et kAT 7

R FH R 2 7

A~

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

5.2.17 ¥ adc_ordinary_conversion_trigger_set

2023.10.26

ML T % adc_ordinary_conversion_trigger_set

%% 39. ¥ adc_ordinary_conversion_trigger_set

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

MANSHA

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

MASH 2 adc_ordinary_trig: i i 4 il R AR
% Z AT L% EL ade_ordinary_trig_select_type W HIAT 2 —ANM2EA.
WMASH3 new_state: il &I CTBOIRES
KT LI E 2 —: TRUE, FALSE.
25 7
R [EME 7

% 801 WA 2.0.4
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2023.10.26

BH

[P

SR 2% AT

x

Wi F pa 4

x

adc_ordinary_trig

adc_ordinary_trig A T 0l s A e ok AF, KSR v

ADC12_ORDINARY_TRIG_TMR1TRGOUT:
ADC12_ORDINARY_TRIG_TMR1CH4:
ADC12_ORDINARY_TRIG_TMR2TRGOUT:
ADC12_ORDINARY_TRIG_TMR3TRGOUT:
ADC12_ORDINARY_TRIG_TMR15TRGOUT:
ADC12_ORDINARY_TRIG_TMR1CH1:
ADC12_ORDINARY_TRIG_EXINT11:
ADC12_ORDINARY_TRIG_SOFTWARE:

Bl

TMR1 ) TRGOUT #fF
TMR1 ] CH4 F1f
TMR2 ) TRGOUT #fF
TMR3 ) TRGOUT #fF
TMR15 ] TRGOUT A4
TMR1 ] CH1 F4f
EXINT 2k 11 Fi44
A R A

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

5.2.18 EKi¥ adc_preempt_conversion_trigger_set

TR T K% adc_preempt_conversion_trigger_set

% 40. ¥ adc_preempt_conversion_trigger_set

iH

E(i7p%)

4

adc_preempt_conversion_trigger_set

R | R
e

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

BILi 1 (B

Fo o7 A T AL A5 1 i R Ao A e B R A

MINSE

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

MINSHL 2 adc_ preempt _trig: It 5B iE M &k FAFIEF
%S HAT Ik EL ade_preempt_trig_select_type P HIAT & —MHC2EE.
MINSH 3 new_state: filt R B FICIRAS
ST LOEEE 2 —: TRUE, FALSE.
i 24 7
IR [EI AR 7
VR 7
e F e 7

adc_preempt _trig

adc_preempt _trig F T340 i@ 2 e ik FopF, HaTiE S 5 R

ADC12_PREEMPT_TRIG_TMR1CH2:
ADC12_PREEMPT_TRIG_TMR1CH3:
ADC12_PREEMPT_TRIG_TMR2CH4:
ADC12_PREEMPT_TRIG_TMR3CH4:
ADC12_PREEMPT_TRIG_TMR15CH1:
ADC12_PREEMPT_TRIG_TMR6TRGOUT:
ADC12_PREEMPT_TRIG_EXINT15:

TMRA1 ) CH2 A4
TMR1 ) CH3 A}
TMR2 ] CH4 F4f
TMRS3 ] CH4 ZifF
TMR15 ] CH1 4
TMR6 ] TRGOUT Fiff:
EXINT £k 15 1

® 81 M
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ADC12_PREEMPT_TRIG_SOFTWARE: Bk A A

Nl

I* set preempt external trigger event */

adc_preempt_conversion_trigger_set(ADC1, ADC12_PREEMPT_TRIG_SOFTWARE, TRUE);

5.2.19 F# adc_preempt_offset _value_set
NERAIR T % adec_preempt_offset_value_set

R M. B adc_preempt_offset_value_set

i H Had
ZiRA €A 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)
ThRestiik Fo o X T A e A% VE
WMAZHA adc_x: Fri&#£ ADC 4hix
ZSHALLER A 2 —: ADCH.
WSS 2 adc_preempt_channel: 3%&#7F B2 fms 28
ZSHEAREAR N ade_preempt_channel.
WA 3 adc_offset_value: ¥ & iHiE mis=H
S HT LI B E A 0X000~0XFFF P (14T 2 4 {1
ot 28 x
IR [FIME ¥
So oAt I
W e I

adc_preempt_channel
adc_preempt_channel il T #5# E30E WAL B HE, HESH8P 5T

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

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

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

5.2.20 ¥ adc_ordinary_part_count_set

NI T K% adc_ordinary_part_count_set

# 42. ¥ adc_ordinary_part_count_set

TiH ik
PR €2 adc_ordinary_part_count_set
AR Y void adc_ordinary_part_count_set(adc_type *adc_x, uint8_t adc_channel_count)
TyRe ik 3 B A5 K fih i B 46 P 3 S L BB

2023.10.26 #82W| hRZs 2.0.4




[

AT32F425[E 4 FEBSP&Pack M FHIE S

BH

[P

MWASHA

adc_x: Jrik#mr) ADC 4hix
G LR E iz —: ADCH1.

MASH 2 adc_channel_count: 43 #4038 IEE T4 A E0R E
LSO LAY E A Ox1~0x8 P AT B AU(H.
i 25 7
R [EME 7
ST 7
e F R 7
il

/* set partitioned mode channel count */
adc_ordinary_part_count_set(ADC1, 2);

TERL: BFIBECT, N B HEEEAR 7HR T ETGE, 16 @ a0 77 1 202 & 9 1.

5.2.21 pKi¥ adc_ordinary_part_mode_enable

FEAE T K% ade_ordinary_part_mode_enable

* 43. ¥ adc_ordinary_part_mode_enable

H #iR
ef e adc_ordinary_part_mode_enable
BRI 2R Y void adc_ordinary_part_mode_enable(adc_type *adc_x, confirm_state new_state)
Dhred W IEIE b B UL B

LN 2|

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

MMANZH 2 new_state: i i iE 7 FIAE A TBORA
S AT LLERE 2 —: TRUE, FALSE.
28 x
R EHME x
IS S x
e F e 2 x
2N

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

5.2.22 X ¥ adc_preempt_part_mode_enable

T AR T K% adc_preempt_part_mode_enable

£ 44. F# adc_preempt _part_mode_enable

A iR
ZERAEA adc_preempt_part_mode_enable
R T void adc_preempt_part_mode_enable(adc_type *adc_x, confirm_state new_state)
Difeflid C{Neap i B Do R i
WANZHA adc_x: Jrik#Ei) ADC 4hik
ZSHOT LI E Kbz —. ADCH.

2023.10.26
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BiH Ei: o)
MANZH 2 new_state: il E 7 FIR M FBORE
ZZHOT LR E Hrh 2 —: TRUE, FALSE.
R EME I
So oAt x
Wi F e 2 x
2Nl
/* enable the partitioned mode on preempt channel */
adc_preempt_part_mode_enable(ADC1, TRUE);

5.2.23 Ki¥ adc_preempt_auto_mode_enable

AR T K% adc_preempt_auto_mode_enable

& 45. ¥ adc_preempt _auto_mode_enable

H #iR
ef e adc_preempt_auto_mode_enable
BRI AR Y void adc_preempt_auto_mode_enable(adc_type *adc_x,
confirm_state,new_state)
Thred 30 T 2 B e A R R4 o5 4H A S el e

LN 2|

adc_x: Fri&#EM ADC 4hix
S DL E Sz —: ADCH.

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

24 7

I B 7

S AF 7

U FH R 7

il

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

5.2.24 ¥ adc_tempersensor_vintrv_enable

TR T A% ade_tempersensor_vintrv_enable

£ 46. F# adc_tempersensor_vintrv_enable

A iR
R4 adc_tempersensor_vintrv_enable
R T void adc_tempersensor_vintrv_enable(confirm_state new_state)
Digeftik PRI S P A R3S % VinTry fHERE
LTI 2 new_state: PR E LR & Vintry IITIBOIRES
ST LLER A K2 —: TRUE, FALSE.
i 24 7
IR A 7

2023.10.26

% 84

WA 2.0.4




[

AT32F425[E 4 FEBSP&Pack M FHIE S

BH [P

PSS ¥

Wi F pa 4 7

Bl

/* enable the temperature sensor and vintrv channel */

adc_tempersensor_vintrv_enable(TRUE);

5.2.25 Ki# adc_ordinary_software_trigger_enable

NEIA T ¥ adc_ordinary_software_trigger_enable

% 47. ¥ adc_ordinary_software_trigger_enable

A i3}
DA EA adc_ordinary_software_trigger_enable
R E R Y void adc_ordinary_software_trigger_enable(adc_type *adc_x, confirm_state
new_state)
DhRedtiik A fih e e 30 1 A
MIANZE adc_x: FTiEFM ADC Mt
ZESHOT LB Kbz —: ADCH1.
MMANSH 2 new_state: i & M 1 I8 T8 A e R TR AS
ZSHOTLLIEIE Hh 2 —: TRUE, FALSE.
i 24 7
IR [FIE &
SR kAT ¥
B R o
~Hl
/* enable ordinary software start conversion */
adc_ordinary_software_trigger_enable(ADC1, TRUE);

5.2.26 K ¥ adc_ordinary_software_trigger status get

NEAIA T E ¥ adc_ordinary_software_trigger_status_get

# 48. PR¥ adc_ordinary_software_trigger_status_get

TiH ik

R4 adc_ordinary_software_trigger_status_get

PR % A flag_status adc_ordinary_software_trigger_status_get(adc_type *adc_x)

Thegfig SR fid A AR B A 3 e IR S

LN adc_x: Jrik#f) ADC #hix
S AT g E H 2 —: ADCH.

25 7

I [E . flag_status: 38 I B AF il B e RS
ZIREHE P A E Bz —: SET, RESET.

So oAt 5

Wi F R 2 x

Nl

% 85
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[* wait ordinary software start conversion */

while(adc_ordinary_software_trigger_status_get(ADC1));

5.2.27 ¥ adc_preempt_software_trigger_enable

TR T A% ade_preempt_software_trigger_enable

% 49. F# adc_preempt_software_trigger_enable

A ik
A EA adc_preempt_software_trigger_enable
PR Y void adc_preempt_software_trigger_enable(adc_type *adc_x, confirm_state
new_state)
ThRestiid B Al R A o T T 4

MAZHA

adc_x: Prik#[) ADC 4hix
GZH LRI E Hh 2 —: ADCH.

WABH 2 new_state: ¥ FHfilR 40 S 0 T ROIR 5
B M LIS Fb 2 —: TRUE, FALSE.

it 2% %

3B [l %

SR %

R P 6 2 %

il

/* enable preempt software start conversion */

adc_preempt_software_trigger_enable(ADC1, TRUE);

5.2.28 Ki¥ adc_preempt_software_trigger_status_get

AR T k% adc_preempt_software_trigger_status_get

#* 50. ¥ adc_preempt_software_trigger_status_get

TiH Eii:py
ERAE adc_preempt_software_trigger_status_get
R B T flag_status adc_preempt_software_trigger_status_get(adc_type *adc_x)
Dhretd BRI )46 B TE S IR S
MASH adc_x: Prik#H) ADC Fhist
ZSHAT LR A Kz —: ADCH.
it 25 7
IR Al {E flag_status: #f; 5l I8 R R B 0 PR S
IR EE N B 2 —: SET, RESET.
Je ok AF W
W F R 7
2Nl
[* wait preempt software start conversion */
while(adc_preempt_software_trigger_status_get(ADC1));
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5.2.29 Ki#¥ adc_ordinary_conversion_data_get
TR T A% ade_ordinary_conversion_data_get

% 51. E# adc_ordinary_conversion_data_get

BiH #R
A EA adc_ordinary_conversion_data_get
PR T uint16_t adc_ordinary_conversion_data_get(adc_type *adc_x)
Thegdid R 32 MR 3 00 308 1 e
PN adc_x: Frik#EH) ADC 4hk
ZZHOT LR H Hrhz —: ADCH.
th =% 7
pA I[N 16 Aoz (4 L 30 1 P e B Al
Sk ok AF x
Bl H R 4 7
Nl
uint16_t adc1_ordinary_index = 0;
adc1_ordinary_index = adc_ordinary_conversion_data_get(ADC1);

JEE: HH ADC BUEHEAEER], 5 A eI

5.2.30 K% adc_preempt_conversion_data_get

T EHIR T Bk % adc_preempt_conversion_data_get

% 52. ¥ adc_preempt_conversion_data_get

T H Ei::p%
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)
Difedtiik SIS o 308 1 e e A af
WMAZHA adc_x: Fri&k#E ADC 4hix
LS UL E bz —: ADCH.
WMASH 2 adc_preempt_channel: #f 5ifiEik#
ZSHEANR WL ade_preempt_channel.
i 24 7
IR [al{E 16 ALFFH6 i e A
So okt W
W e 2 7
Nl
uint16_t adc1_preempt_valuetab[3] = {0};
adc1_preempt_valuetab[0] = adc_preempt_conversion_data_get(ADC1, ADC_PREEMPT_CHANNEL_1);
adc1_preempt_valuetab[1] = adc_preempt_conversion_data_get(ADC1, ADC_PREEMPT_CHANNEL_2);
adc1_preempt_valuetab[2] = adc_preempt_conversion_data_get(ADC1, ADC_PREEMPT_CHANNEL_3);

5.2.31 K# adc_flag_get
TRHAIA T %L ade_flag_get

2023.10.26 % 8TH
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% 53. E# adc_flag_get

] #R
A€ adc_flag_get
PR 2 A flag_status adc_flag_get(adc_type *adc_x, uint8_t adc_flag)
Thegfik SRR ELLRTS
HNZH adc_x: JIrik#H) ADC #hix
S UL E Sz —: ADCH.
HMANSH 2 adc_flag: & RBUIRE Hbr Lk %
EZSHE AR W ade_flag
th =% 7
Y IEIEEN flag_status: FrRENLPRES
ZAR BIE PN FI K Hr 2 —: SET, RESET.
Sk ok AF x
Bl H B 4 7
adc_flag

adc_flag A TE# 75 ZHRBCRES MR E, HaESHP 5T
ADC_VMOR_FLAG: HA, e M 0 5 e s o
ADC_CCE_FLAG: B IE R S bR
ADC_PCCE_FLAG: 6 o5 TE A A bR
ADC_PCCS_FLAG: 6 (5 TE F T da bR
ADC_OCCS _FLAG: T A e T R R

il

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

5.2.32 ¥ adc_interrupt_flag_get

AR T K% ade_interrupt_flag_get

2023.10.26

& 54. ¥ adc_interrupt_flag_get

E(i7p%)

PRI 4 adc_interrupt_flag_get
R Y flag_status adc_interrupt_flag_get(adc_type *adc_x, uint8_t adc_flag)
Digeftik SR AR EALIRES

MASHA

adc_x: JTi£#H) ADC 4hx
ZSHA Ll g bz —: ADCA1.

MANSH 2 adc_flag: 7&FZIRHCIRA FR L
ZSHE AR W ade_flag

i 24 7

IR Al {E flag_status: #5EL ARG
R EE A B H 2 —: SET, RESET.

So okt 7

B R FH ok 4 p

adc_flag

adc_flag A Tk #
ADC_VMOR_FLAG:

BOREHIbRE, HESHP 5T
FEL s AU e R A
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5.2.33

5.3

2023.10.26

T 5 bR
I o I H P A AR

ADC_CCE_FLAG:
ADC_PCCE_FLAG:
il

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

¥ adc_flag_clear

NERAE T K%L adc_flag_clear
& 55. ¥ adc_flag_clear

i H Had
R adc_flag_clear
R E R Y void adc_flag_clear(adc_type *adc_x, uint32_t adc_flag)
Tyhe ik TEBRC B ALFREAL
MWANZHA adc_x: Frik#E ADC 4hk
ZZHT Lk E E Hh iz —: ADCH.
WSS 2 adc_flag: FFiEBRINFR B L E
ZSHEIRA W ade_flag
ot 28 x
pAEIf ) 7
So oAt I
W e 2 I
~Hl
[* preempted channelsconversion end flag clear */
adc_flag_clear(ADC1, ADC_PCCE_FLAG);

R 2R MY (CAN)

CAN Zif7-as 2514 can_type, & ST Xf“at32f425_can.h il R :
[
* @brief type define can register all
¥/
typedef struct
{

} can_type;

THREH T CAN ZFfFaems.
% 56. CAN FERE%

TS i3
metrl CAN E =l 517 8%
msts CAN FIREFFAER
tsts CAN KIFIRAEFF 1745
rf0 CAN 1 FIFO 0 27 78

% 89
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2023.10.26

AR i)
fr1 CAN #:U& FIFO 1 %1788
inten CAN H Wi G 27 77 4%
ests CAN RS T 74
btmg CAN fi i J7 #F fE 7%
tmi0 RIALHEBAE O ARRFF &7 A7 4%
tmcO HRIEMBAE O KUK o AN 7] 3 27 A7 3%
tmdtlo RALHBAE O AR5 B4l 2 A7 4%
tmdtho FILMBAG O w19 B 2 47 3%
tmi1 FIRMBFE 1 bRiARFar fr 2%
tmc1 FIRMBAE 1 A FE AN () B A A7 2%
tmdti1 RALMBAR 1 AR5 B A28
tmdth1 FOIKMBHE 1 B A A A
tmi2 RIKHBFE 2 bRIRST A 2%
tmc2 RIEMBFE 2 B P A (M B 27 A7 A
tmdti2 RALMBAE 2 AR5 B8 o A7 4%
tmdth2 RIALMBHE 2 v B o A7 A%
rfi0 U FIFOO HBFEARR T 45 17 25
rfco P2 FIFOO IS A A< Jo N ) 8 27 A7 2%
rfdtlo WL FIFOO HIs A8 % 7715 B4 27 A7 4%
rfdthO FUS FIFOO IS4 e 717 B de a7 47 9%
rfi1 i FIFO1 BRAR bR IRAT H A7 4%
rfc FUSC FIFO S 250405 - 3 R [ 8k 2 A7 25
rfdtl1 FEW FIFOT HBAE IR 19 808 Fr A7 4%
rfdth1 FEW FIFOT B4 &= 17 808 Fr A7 4%
fetrl CAN il 8 g5l 2 47 8
fmcfg CAN i JE 25 U0 B 27 A7 2%
fscfg CAN It JE 23 T e B 25 17 2%
frf CAN it 4% FIFO KL 77 28
facfg CAN I I 25 s 125 1) 27 AE 2
fbOf1 CAN It JEAS4H O frad A 25 A7 1
fbOf2 CAN I JEZF4H O Hyid AL a7 4795 2
fb1f1 CAN ST JEZ34H 1 193 JEAL 25 7725 1
fb1f2 CAN i JEZ4H 1 Hd I AL ar 745 2
fb13f1 CAN G SRR 2H 13 (I JEAL 271788 1
fb13f2 CAN i JE2E4H 13 (i P 27 1755 2

TRGH T CAN FEREUR

% 57. CAN EEREaE

i e

ik

can_reset

¥ CAN Frf S A7 s Ik B R A4

can_baudrate_default_para_init

% CAN BRI a5 PR IR

can_baudrate_set

W H CAN 5

can_default_para_init

% CAN Hlas b a5k I I

% 90|
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5.31

can_base_init

# can_base_struct 135 € IS H W1 E] CAN [ K725

can_filter_default_para_init

% CAN RLyEZ VIR 4 PRI

can_filter_init

# can_filter_init_struct H1 4 E I S EHT 4610 E] CAN IAHCZ 7 9%

can_debug_transmission_prohibit

P U A BN AE B OR R SC

can_ttc_mode_enable HRF 1] ik e 12 20 A g
can_message_transmit R IE— MR S
can_transmit_status_get IRIURIEIRAS
can_transmit_cancel WU Rk i%
can_message_receive LU — iR S
can_receive_fifo_release BRI FIFO

can_receive_message_pending_get

BRI FIFO FrAF BRI SCE H

can_operating_mode_set

CAN TAERRIE

can_doze_mode_enter HE IR AR
can_doze_mode_exit IB H IR AR 5
can_error_type_record_get HL CAN AR Al
can_receive_error_counter_get LA CAN #2134
can_transmit_error_counter_get BEH CAN RIiEE5 R T

can_interrupt_enable

i RE%E 2 1) CAN H I

can_flag_get

BEIGEE ) CAN Fr i

can_interrupt_flag_get

FEHLI% 7E A CAN hlbibr &

can_flag_clear

THFRIEE ) CAN bk

B3 can_reset
NERAFE T REL can_reset

% 58. ¥ can_reset

WA Ei::3%)
R can_reset
PR 25 A void can_reset(can_type* can_x);
ThRedthiR # can T A7 2HE E AL ERIAE
HNSH can_x: Jirik#%if) CAN #hik
ZZHT LLIEH: CAN1
i 24 7
12 [EE 7
Stk AT 7
o 18 R crm_periph_reset();
Bl
‘ can_reset(CAN1);
5.3.2 ¥ can_baudrate_default_para_init
NERHIR T MR % can_baudrate_default_para_init

2023.10.26
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3+ 59. H# can_baudrate_default_para_init

BiH #R
A€ can_baudrate_default_para_init
PR T void can_baudrate_default_para_init(can_baudrate_type* can_baudrate_struct);
Thegfik 45 CAN BRI a AL S5 K AR IR A
WANSHE can_baudrate_struct: 1E[A] can_baudrate_type 25114t
th =% 7
Il ) P
Se kR AF T E a5 L — can_baudrate_type A {45 &
iR H B2 7
Nl

can_baudrate_type can_baudrate_struct;

can_baudrate_default_para_init(&can_baudrate_struct);

5.3.3 ¥ can_baudrate_set

THEAE T K% can_baudrate_set
% 60. ¥ can_baudrate_set

T H iR
A€ can_baudrate_set
R Y error_status can_baudrate_set(can_type* can_x, can_baudrate_type* can_baudrate_struct);
Thegsmiik W E CAN JAER
WMAZHA can_x: i+ CAN 4hix

ZZHAT LI CAN1

WMASH 2 can_baudrate_struct: 15[ can_baudrate_type 257154}
25 7
IR [F{E status_index: V45 E BT HI)
SoR kAt FH4EE L can_baudrate_type KA &
W e 2 7

can_baudrate_type 7£ at32f425 _can.h /15 X :
typedef struct
{
uint16_t baudrate_div;
can_rsaw_type rsaw_size;
can_bts1_type bts1_size;
can_bts2_type bts2_size;
} can_baudrate_type;
baudrate_div
CAN I 73 3 5 £
HUE SR : 0x001~0x400
rsaw_size
HOWTFE AP BRER TG B, RIAEAS bit AT DUSE /48 H5 1) I ] = R
CAN_RSAW_1TQ: H [P BkER D FR A 1 N a] AL
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CAN_RSAW_2TQ: = [FIBkELTE LR A 2 AN (R $AL
CAN_RSAW_3TQ: = [FDBkELDEE LR A 3 /M) FAL
CAN_RSAW_4TQ: = [FDEkELDEE LR A 4 /N AL
bts1_size

segment1 Bt

bts1_size ik

CAN_BTS1_1TQ: A7 B 1 B KN 1 AN ] B

CAN_BTS1_16TQ: Aiff[a B 1 BN 16 AN [A] ELA
bts2_size

segment2 B

CAN_BTS2_1TQ: Arif[aBt 2 By 1 AN [A] FLAL

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

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

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

can_baudrate_set(CAN1, &can_baudrate_struct);

5.3.4 B# can_default_para_init
NERIIA T %L can_default_para_init

% 61. E# can_default_para_init

A i3}
R can_default_para_init
R Y void can_default_para_init(can_base_type* can_base_struct);
Digeflid 25 CAN WIHa 25 H PRI
BWINSH can_base_struct: f&[7) can_base_type 25754t
i 24 o
12 [EE o
Stk kAT HEEE L — can_base_type % (1145 &
R FH eR 4 7
N
can_base_type can_base_struct;
can_default_para_init (&can_base_struct);

5.3.5 K ¥ can_base_init
TERHIA T PR%L can_base_init

2023.10.26 & 93|
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% 62. K# can_base_init

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

ZZHT LLIEH: CAN1

WINSH 2 can_base_struct: 5[4 can_base_type F:M K14l
th =% 7
Il ) P
2% A: F T L can_base_type M (AL &
Bl H R 4 7

can_base_type ff at32f425 can.h /15g X:

typedef struct
{

can_mode_type

confirm_state
confirm_state
confirm_state
confirm_state

mode_selection;
ttc_enable;
aebo_enabile;
aed_enable;
prsf_enable;

can_msg_discarding_rule_type mdrsel_selection;
can_msg_sending_rule_type mmssr_selection;
} can_base_type;
mode_selection

WA A

CAN_MODE_COMMUNICATE: ERELE SR
CAN_MODE_LOOPBACK: ENEEE Sy
CAN_MODE_LISTENONLY: AUz S
CAN_MODE_LISTENONLY_LOOPBACK:  ¥f[al+ A i
ttc_enable

TR 9% PFIS 8] ik 388 A5 A5 X
FALSE: P B[] {5 A 5
TRUE:  JHJamfiabsdE Rl (i R aE oy, AN a1 77 /£ CAN_RFCx Fil CAN_TMCx
TR

aebo_enable

H 3R tH B SRS A RE
FALSE: SCHIHZNRH B
TRUE: JF)5 B3R H B L.
aed_enable

H 318 H HEAR AR A5 R

FALSE: ¢k H 318 H RS
TRUE: )3 2R H IR A
prsf_enable

RIE RN A2 11 A g

FALSE: kiR B3 HE AL

2023.10.26 ¥ 94T hRZs 2.0.4
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TRUE: s RMUN 4RI AL,

mdrsel_selection

FERVSCIR H B R S 25 R0 4%
CAN_DISCARDING_FIRST RECEIVED:  EFF bE—Mmiit 3 (4R 3
CAN_DISCARDING_LAST_RECEIVED: ERET 3 T EI T §Ye

mmssr_selection
ZARSCR I FR I e 4 o
CAN_SENDING_BY_ID:

PRARRT e/ IN R B e RS 5

CAN_SENDING_BY_REQUEST: &JGifisRHIm s ki%.

N

/* can base init */

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

can_base_struct.aebo_enable = TRUE;

can_base_struct.aed_enable = TRUE;

can_base_struct.prsf_enable = FALSE;

can_base_struct.mdrsel_selection = CAN_DISCARDING_FIRST_RECEIVED;
can_base_struct.mmssr_selection = CAN_SENDING_BY_ID;
can_base_init(CAN1, &can_base_struct);

5.3.6 ¥ can_filter_default_para_init
NEAIA T E# can_filter_default_para_init

% 63. E# can_filter_default_para_init

A i3}
R can_filter_default_para_init
PR 3 void can_filter_default_para_init(can_filter_init_type* can_filter_init_struct);
Digefliid 45 CAN 28V E A E5 M AR TRV (A
WASHEA can_filter_init_struct: 8" can_filter_init_type 2374 [ 48%l
it 24 7
IR [E{H 7
Sk kAT B L —A can_filter_init_type 287 ()75 &
R FH eR 4 7
N

can_filter_init_type can_filter_init_struct;

can_filter_default_para_init(&can_filter_init_struct);

5.3.7 BR¥ can_filter_init
NERAFE T KL can_filter_init

2023.10.26

£ 64. BH can_filter_init

BH

[P

can_filter_init

==
&
5
e

void can_filter_init(can_type* can_x, can_filter_init_type* can_filter_init_struct);

® 95 M
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HiA iR
Thae ik ¥ can_base_struct H145 € 1S H0I AR L E] CAN [rIAH G 25 77 2%
MANZEA can_x: FTIEFM CAN M
ZZHT LLIEH: CAN1
MASH 2 can_filter_init_struct: 1A can_filter_init_type 5% (K484t
i 25 7
IR [E{E 7
i as F R LA can_filter_init_type ZRA {35
e F R 7

2023.10.26

can_filter_init_type 7E at32f425 can.h H1 5 X :

typedef struct

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

} can_filter_init_type;
filter_activate_enable

FEJR G e A8 40

FALSE: XpInbjEssdl

TRUE: fiifeidyEssd

filter_mode

P AR ORI FIFO k4%
CAN_FILTER_MODE_ID_MASK: iz
CAN_FILTER_MODE_ID_LIST: %%
filter_fifo

PR AR A ORI FIFO k4%
CAN_FILTER_FIFOO0:  Et FIFOO
CAN_FILTER_FIFO1: %k FIFO1
filter_number

I AR A i

HUfEEH: 0~13

filter_bit

e A Ik

CAN_FILTER_16BIT: it &% 5% % 16bit
CAN_FILTER_32BIT: itj&# 5% % 32bit
filter_id_high

filter_id_high F T & i IE a8 ARIRAT 1 = 16 A7 (32bit 258, BEsy/FI M) B E i s FRiR AT 2
(16bit A2 5%, FIFHERD Bk e IS AR AR 1 (16bit 25, Bl

B 7 : 0x0000~0xFFFF

% 96
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filter_id_low

filter_id_low T & @ JE2SFRIASRT 1 1K 16 17 (32bit 17 %5, JFii/FF AR B e i i 8RR 1

C16bit {58, FRM/AIEB.
HUEYEFE: 0x0000~0xFFFF
filter_mask_high

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

PRIRAF 2 (16bit 258, FEMcR ) BSE I JEa AR IR AT 2 & 16 £ (32bit f758, FIFRALED
I PERFRIRTT 4 (16bit A7 %8, FIFRMBR).

HUETEFE : 0x0000~0xFFFF

filter_mask_low

f||ter maSk low ﬂﬂ?lx/"& /ﬁ%% @*Tl/\’l{:j:’l TEE 164_L (32bit 'f_LJLn ﬁ*ﬁﬁ) —E&ﬁti}ﬁ%g*?i/\’/ﬁt

2 (16bit 7%, BT Bk it JEEs bR N AT 2 (K 16 A7 (32bit £ %5, FFREAD sk et

WFF 3 (16bit 755, FIFERD.
HUfEyEFE: 0x0000~0xFFFF
~pl

TyEAR R

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

5.3.8 % can_debug_transmission_prohibit
N#AIA T B $L can_debug_transmission_prohibit

% 65. ¥ can_debug_transmission_prohibit

T H Eicpu
R can_debug_transmission_prohibit
R Y void can_debug_transmission_prohibit(can_type* can_x, confirm_state new_state);
Thegfig M il 25 1B AN SR IR R S
WANZHA can_x: Jrik#f) CAN #hix
S B LLLH: CAN1
HWANSH 2 new_state: {FREELI]
GZHOTLLER A 2 — « FALSE, TRUE
25 R
R [EME 7
Je ok AF 7
W F R 7
Nl
2023.10.26 T B ITH - T fR7A 2.0.4
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/* prohibit can trans when debug*/
can_debug_transmission_prohibit(CAN1, TRUE);

5.3.9 MK# can_ttc_mode_enable

N F# AR T K% can_ttc_mode_enable

3 66. H# can_ttc_mode_enable

B | iR
A EA can_ttc_mode_enable
PR A A void can_ttc_mode_enable(can_type* can_x, confirm_state new_state);
ThRedtiid R ] fo i AR 2

MAZHA

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

WASH 2 new_state: {HREECI
2SI LLEIE 2 — « FALSE, TRUE
28 7
IR [EME 7
SRSk 7
e FH R 7
il

/* can time trigger operation communication mode enable*/
can_ttc_mode_enable (CAN1, TRUE);

JER: PFEL can_base_init /1711 ttc_enable —ZifERE )T, XIFIGHT IEJECLIRE (NI K IEIRIHT, #RHT
B 77 157 CAN_RFCx #i1 CAN_TMCx #7778+, AL can_ttc_mode_enable &#( 155/, £
ST EIECL)E,  HIF /R IR IETIRE (T RIEIRXAT, FHT [N SR I T FI 8 7 1K),

5.3.10 ¥ can_message_transmit

NEIA T K% can_message_transmit

Z* 67. ¥ can_message_transmit

| i)
ZERAE can_message_transmit
PR % A uint8_t can_message_transmit(can_type* can_x, can_tx_message_type*
tx_message_struct);
Dhredd HRIE MR L

MANSHA

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

WASH 2 tx_message_struct: £ KIEMIRIL, 5% can_tx_message_type
i 24 7

SEAELE transmit_mailbox: & i%iX iR ik H Ik AE 5

o2kt 7E tx_message_struct I A K& IR 3

M F R 7

can_tx_message_type 1t at32f425_can.h H5E X:

% 98 |
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typedef struct

{
uint32_t standard_id;
uint32_t extended id;
can_identifier_type id_type;
can_trans_frame_type frame_type;
uint8_t dic;
uint8_t data[8];

} can_tx_message_type;

standard_id

FRERRIRST (11bit %0
BUEYEE: 0x000~0x7FF
extended_id

FREFRRTT (29bit 4530
BUEYEEl: 0x000~0x1FFFFFFF
id_type

PRIAFFARAY

CAN_ID_STANDARD: Hr#EFRiHAF
CAN_ID_EXTENDED: # J@hriRsF

frame_type

gt

CAN_TFT_DATA: HH i
CAN_TFT_REMOTE: izf£in
dic

I KE (LT byte)
BUEYEH: 0~8
data[8]

e RIE I E A
HUE G F 0x00~0xFF
~Hl

[* can transmit data */

static void can_transmit_data(void)

{
uint8_t transmit_mailbox;
can_tx_message_type tx_message_struct;
tx_message_struct.standard_id = 0x400;
tx_message_struct.extended_id = 0;
tx_message_struct.id_type = CAN_ID_STANDARD;
tx_message_struct.frame_type = CAN_TFT_DATA,
tx_message_struct.dic = 8;
tx_message_struct.data[0] = Ox11;
tx_message_struct.data[1] = 0x22;
tx_message_struct.data[2] = 0x33;
tx_message_struct.data[3] = 0x44;
tx_message_struct.data[4] = 0x55;
tx_message_struct.data[5] = 0x66;
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tx_message_struct.data[6] = 0x77;

tx_message_struct.data[7] = Ox88;

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

CAN_TX_STATUS_SUCCESSFUL);
}

5.3.11 ¥ can_transmit_status_get

TR T BRE can_transmit_status_get

3 68. H# can_transmit_status_get

| R

A€ can_transmit_status_get

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

ThRestiid SRIBURIZARTS

WMANSHA can_x: FTIEF CAN 4Mx
ZZHAT LU CAN1

BINSHL 2 transmit_mailbox: & 1%iX Wik SCiE F i HRAE 5

it 24 7

IR [A{E state_index: KiXIRZ:

e A P JRIE— AR S IR IR L HEAE =

R FH R 2 7

Bl

/* can transmit data */

static void can_transmit_data(void)

{
uint8_t transmit_mailbox;
can_tx_message_type tx_message_struct;
tx_message_struct.standard_id = 0x400;
tx_message_struct.extended_id = O;
tx_message_struct.id_type = CAN_ID_STANDARD;
tx_message_struct.frame_type = CAN_TFT_DATA;
tx_message_struct.dic = 8;
tx_message_struct.data[0] = Ox11;
tx_message_struct.data[1] = 0x22;
tx_message_struct.data[2] = 0x33;
tx_message_struct.data[3] = 0x44;
tx_message_struct.data[4] = 0x55;
tx_message_struct.data[5] = 0x66;
tx_message_struct.data[6] = 0x77;
tx_message_struct.data[7] = 0x88;

transmit_mailbox = can_message_transmit(CAN1, &tx_message_struct);

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

2023.10.26 & 100 |
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CAN_TX_STATUS_SUCCESSFUL);
}

5.3.12 ¥ can_transmit_cancel
NERAIR T K%L can_transmit_cancel

% 69. E# can_transmit_cancel

=] ity
A EA can_transmit_cancel
PR A A void can_transmit_cancel(can_type* can_x, can_tx_mailbox_num_type transmit_mailbox);
TyRe ik BUH A%
WMANSHA can_x: FTIEF CAN 4
ZZSHT LLILEL: CAN1
BINSHL 2 transmit_mailbox: & 1%iX Wi SCiE F i HRAE 5
ot 28 x
pAEIf ) 7
Seth kAT P R IE—WUHR SO SRIBUR A IRAE 5
W e 2 x
il
/* cancel a transmit request */
uint8_t transmit_mailbox;
transmit_mailbox = can_message_transmit(CAN1, &tx_message_struct);
can_transmit_cancel(CAN1, (can_tx_mailbox_num_type)transmit_mailbox);

5.3.13 ¥ can_message_receive

2023.10.26

&R T K% can_message_receive

% 70. ¥ can_message_receive

TiH Eiipy
ERAE can_message_receive
PR ER T void can_message_receive(can_type* can_x, can_rx_fifo_num_type fifo_number,
can_rx_message_type* rx_message_struct);
ThRedd PR TR ST

MANSHA

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

MINZH 2 fifo_number: {4515 FIFO
ZBHT LR E Hdz — © CAN_RX_FIFO0, CAN_RX_FIFO1

24 rx_message_struct: EEIMIRL, £% can_rx_message_type

IR [AME 7

So oAt #z05 FIFO k78 (FIFO #RCEEAH 0O

W FH pR B void can_receive_fifo_release(can_type* can_x, can_rx_fifo_num_type fifo_number);
can_rx_message_type 7t at32f425 can.h H5E X:
typedef struct

T % 101 3 - T T k204
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{
uint32_t standard_id;
uint32_t extended id;
can_identifier_type id_type;
can_trans_frame_type frame_type;
uint8_t dic;
uint8 _t data[8];
uint8_t filter_index;

} can_rx_message_type;

standard_id

FRERRIRST (11bit %0
BUEYEE: 0x000~0x7FF
extended_id

FREFRRTT (29bit 4530
BUEYEEl: 0x000~0x1FFFFFFF
id_type

PRIRTFAAY

CAN_ID_STANDARD: Hr#EFRiHAF
CAN_ID_EXTENDED: # J@hriRsF

frame_type

i

CAN_TFT_DATA: HH i
CAN_TFT_REMOTE: izf£in
dic

I KE (LT byte)
HUETEE: 0~8

data[8]

Ry R A

HUEYE R : 0x00~0xFF

filter_index

HPELRILICT 5 (PR @ g s SS R 5 7 5)
HUE YR : Ox00~0xFF

N

/* can receive message */

can_rx_message_type rx_message_struct;

can_message_receive(CAN1, CAN_RX_FIFOO, &rx_message_struct);

5.3.14 K ¥ can_receive_fifo_release
R T BB % can_receive_fifo_release

# 71. B¥ can_receive fifo_release

W H Ei::3%)
R4 can_receive_fifo_release
R Y void can_receive_fifo_release(can_type* can_x, can_rx_fifo_num_type fifo_number);
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W H R
Thiefihik RIS FIFO
LN 2| can_x: FTi&#H) CAN 4hik
ZSHAT UL CAN1
MASH 2 fifo_number: %/ F1#:1k FIFO
ESHOT LR A P — : CAN_RX_FIFO0, CAN_RX_FIFO1
IR [E{E 7
G s CLEH FIFO th i r
W F R 8 7

il
/* can receive message */

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

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

[* get the data field */

rx_message_struct->data[0] = can_x->fifo_mailbox[fifo_number].rfdtl_bit.rfdt0;

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

PRERR FIFO R LA S6HEEL FIFO*/
/* release the fifo */

can_receive_fifo_release(can_x, fifo_number);

5.3.15 K% can_receive_message_pending_get

R T BB % can_receive_message_pending_get

F 72. ¥ can_receive_message_pending_get

| i)

R can_receive_message_pending_get

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

Dhretd FREL FIFO AR sz B S E B

N can_x: Jrik#f) CAN #hix
ZZHTLLER: CAN1

MINSH 2 fifo_number: £ H] 415 FIFO
EZSHOT LRI b2 — : CAN_RX_FIFO0, CAN_RX_FIFO1

2% 7

R BMEH message_pending: FIFO F 45 BR 4R C ¥ H
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BiH Eiipy
PSS ¥
Wi F pa 4 ¥

Bl

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

5.3.16 K% can_operating_mode_set
FHEAER T K # can_operating_mode_set

% 73. ¥ can_operating_mode_set

T H iR
A€ can_operating_mode_set
R E R Y error_status can_operating_mode_set(can_type* can_x, can_operating_mode_type
can_operating_mode);
DhRedtiik CAN TAEEARE

LN 2|

can_x: FTiE#EN CAN #hik
ZSHTLGEE: CAN1

WMANSH 2 can_operating_mode: CAN T{ERL k%
il 24 7

3% 1] £ status: ¥ E R KI

Sk AE 7

U FH R 7

can_operating_mode

CAN_OPERATINGMODE_FREEZE:
CAN_OPERATINGMODE_DOZE:

Rai R --H T CAN #2889 1h 1k
MRS 30--CAN I B 1k, 545 R g

CAN_OPERATINGMODE_COMMUNICATE: BEEA--H T IR EfE

2N

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

[*E4T CAN FEH 28 9161/

/* set the operation mode —enter communicate mode*/

can_operating_mode_set (CAN1, CAN_OPERATINGMODE_COMMUNICATE);

PIHIRIEHEAS . SARARSTH

5.3.17 BKi# can_doze_mode_enter

NEHIA T % can_doze_mode_enter

2023.10.26 & 104 R
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R 74. H# can_doze_mode_enter

BiH ity
A€ can_doze_mode_enter
PR T can_enter_doze_status_type can_doze_mode_enter(can_type* can_x);
Thegfik BB RRAR
MANZEA can_x: FTIEFM CAN M

ZZHOTLLIEH: CAN1

Hth 2% 7
SAELE can_enter_doze_status: it NFERRAR 2L 7 5ih
Se kg AF 7
iR H B 2 7

can_enter_doze_status

TBE N MR AR A 7157 i 2D

CAN_ENTER_DOZE_FAILED:
CAN_ENTER_DOZE_SUCCESSFUL:

N

5.3.18

2023.10.26

HEN HEIRA R
HEN IR S 2l

/* can enter the low power mode */
can_enter_doze_status_type can_enter_doze_status;
can_enter_doze_status = can_doze_mode_enter(CAN1);

¥ can_doze_mode_exit

T AR T K% can_doze_mode_exit

R 75. ¥ can_doze_mode_exit

| R
ERAE can_doze_mode_exit
PR3 can_quit_doze_status_type can_doze_mode_exit(can_type* can_x);
Digeflid IE H AR A X
WMAZHA can_x: T+ CAN 4hix

ZSHOT LUIERL: CAN1

i =4 7
IR [E{E can_quit_doze_status: & HBEIRAE 202 75 BT
SR kAT T
R FH e 4 T

can_quit_doze_status

IR B RS 5 15

CAN_QUIT_DOZE_FAILED:
CAN_QUIT_DOZE_SUCCESSFUL:

Bl

IR R IR AR SR
IR R IR A S

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

can_quit_doze_status = can_doze_mode_exit (CAN1);
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5.3.19 E# can_error_type_record_get

5.3.20

2023.10.26

TR T BR% can_error_type _record_get

R 76. H# can_error_type_record_get

i H i)
k€2 can_error_type_record_get
PR A can_error_record_type can_error_type_record_get(can_type* can_x);
Thaestik B CAN H i 8 7Y

MWASHA

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

it 25 7
IR Bl can_error_record: iR
SR okt 7
B FH o 4 7

can_error_record

HE R

CAN_ERRORRECORD_NOERR: WA R
CAN_ERRORRECORD_STUFFERR: RLIE R 1R
CAN_ERRORRECORD_FORMERR: e R
CAN_ERRORRECORD_ACKERR: O B 1R
CAN_ERRORRECORD_BITRECESSIVEERR:  [&f:f74ti%
CAN_ERRORRECORD_BITDOMINANTERR: EAT EE R
CAN_ERRORRECORD_CRCERR: CRC R4 4k =

CAN_ERRORRECORD SOFTWARESETERR: {4k B4tz

N

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

can_error_record_type can_error_record;

can_error_record = can_error_type_record_get (CAN1);

¥ can_receive_error_counter_get

TR AR T BA%EL can_receive_error_counter_get

R 77. R# can_receive_error_counter_get

W H i3
k1€ can_receive_error_counter_get
PR 3 A uint8_t can_receive_error_counter_get(can_type* can_x);
Digeftik L CAN #Ultss iR 114K

MASHA

can_x: FTi&#H) CAN 4hix
ST LUEE: CAN1

i 24 T

R[EE receive_error_counter: AR5
4. 0x00~0xFF

So okt .

% 106 |
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BH iR

W F R 2 x

Bl

[* get the receive error counter (rec) */

uint8_t receive_error_counter;

receive_error_counter = can_receive_error_counter_get (CAN1);

5.3.21 EK¥ can_transmit_error_counter_get

NEIA T B # can_transmit_error_counter_get

% 78. ¥ can_transmit_error_counter_get

| R
PRI 4 can_transmit_error_counter_get
PRI uint8_t can_transmit_error_counter_get(can_type* can_x);
ThRestiik BEEL CAN RIEHERTTHL

LN 2|

can_x: FTiE#EN CAN #hik
ZSHTLGEE: CAN1

i 24 7
IR [EE transmit_error_counter: Kix4E iR {5
A5 0x00~0xFF
SR kAT 7
R FH R 2 7
A~

/* get the transmit error counter (tec) */

uint8_t transmit_error_counter;

transmit_error_counter = can_transmit_error_counter_get (CAN1);

5.3.22 K ¥ can_interrupt_enable
MR T K%L can_interrupt_enable

F 79. BR¥ can_interrupt_enable

T H i)
R4 can_interrupt_enable
PR E void can_interrupt_enable(can_type* can_x, uint32_t can_int, confirm_state new_state);
Dhretd iRk E 1 CAN i

MANSHA

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

WINSHL 2 can_int: CAN l¥ri$¢
WMNSH 3 new_state: f{fHEEL <]
LS UL Kbz — . FALSE, TRUE
i 24 7
& [EE o

2023.10.26
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5.3.23

2023.10.26

W H i3
S okt p
B H R 4 7
can_int
CAN HIbrizi £

CAN_TCIEN_INT:
CAN_RFOMIEN_INT:
CAN_RFOFIEN_INT:
CAN_RFOOIEN_INT:
CAN_RF1MIEN_INT:
CAN_RF1FIEN_INT:
CAN_RF10IEN_INT:

R IEMIFE AL 58 B T i e
U FIFO 0 RS rh i g
FzYi FIFO 0 Jis i e

FRUL FIFO 0 i b b il g
U FIFO A i SCif b i g
FeWi FIFO 1 i i g

PRI FIFO 1 i i rh bl g

CAN_EAIEN_INT: SR ch T
CAN_EPIEN_INT: SR h T
CAN_BOIEN_INT: LR PR T A

CAN_ETRIEN_INT:
CAN_EOIEN_INT:

R BB LR P A
HYBLRR UR 10 T e

CAN_QDZIEN_INT: 3B HiBEHRAR R 1 o 197 1 %
CAN_EDZIEN_INT:  iE AR LR 1 o i

Bl

/* can interrupt config */
nvic_irg_enable(CAN1_SE_IRQn, 0x00, 0x00);/*CAN1 £8i= IR &Rk i/
nvic_irg_enable(USBFS_L_CAN1_RX0_IRQn, 0x00, 0x00);/*CAN1 FIFOO 4215 1t/

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

PUETTUORSE R P T ETTR, BB R RAE S W UL RR LT~/
can_interrupt_enable(CAN1, CAN_EOIEN_INT, TRUE);

BRi¥ can_flag_get
NERAFE T KL can_flag_get

3+ 80. pR# can_flag_get

W H i3
R34 can_flag_get
R T flag_status can_flag_get(can_type* can_x, uint32_t can_flag);
ThRedtik SRELATIE#E CAN &
HWANSH can_x: JITiEFM CAN #hixt
ZZHTLLIEH: CAN1
WINSH 2 can_flag: w5 EIRPUIRA AR EIERE

% 108 |
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W H Ei::3%)

ZSEEAER I can_flag

i 24 7

& [EME flag_status: FrEAFPRES
ZIREE Ay H 2 —: SET, RESET

etk AT 7

B H R 4 ¥

can_flag

CAN I Tk #% i ZERIUIGS (0 bs ik, KTk S 808 5l h .

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

R bR E

R PR

ISE2 PNLILI

FRFALOTRARE CBREAEE 0 hr )
I R AR

HEAE O A% 5E i s

HEAE 1 A% 5 b s

HIAE 2 A% 5E b s

FIFOO dF-%h5

FIFOO jifitr &

FIFOO i tidr &

FIFO1 d-5ts ik

FIFO1 jifitr &

FIFO1 i s &

IR H B R 2 2

BEN B HRAE bR 26
FOBMBAETARE (=N RIEMEFAE— 2D

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

5.3.24 ¥ can_interrupt_flag_get
FRAIAR T A% can_interrupt_flag_get

2023.10.26

% 81. BA¥ can_interrupt_flag_get

| i)
R4 can_interrupt_flag_get
R ER T flag_status can_interrupt_flag_get(can_type* can_x, uint32_t can_flag);
Dhretd FRELFTIE BRI CAN R lThR &
HNSH can_x: FTi&#EH) CAN 4hik
SZHOT LI E b2 —: CAN1, CAN2
WINSH 2 can_flag: w5 EIRPUIRA AR EIERE
ZSHEA R I can_flag
2% 7

% 109 |/
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W H Ei::3%)
Y IEIE e flag_status: FREMLFPRES
ZIRME R 2 —: SET, RESET
etk AT 7
B H R 4 7
can_flag

CAN FI Tk £ ZERIUIGS 0 hs &, Kl iS50 5 h .

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

R bR E

RPN bR &

ISY2 PNLILIv

FRFANOTARE BRREAEE 0 hr )
I E R AR

HEAE O A% 5E i b

HEAE 1 A% 5 b s

HIAE 2 A% 5E b s

FIFOO dF-%h5

FIFOO jifitr &

FIFOO i tidr &

FIFO1 d-5ts ik

FIFO1 jifitr &

FIFO1 i s &

IR H B R 2 2

BEN B HRAE bR 26
FOBMBAEEARE (=N RIEMERAE— 2D

{
}

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

5.3.25 KKi¥ can_flag_clear
TRME T AL can_flag_clear

2023.10.26

X 82. ¥ can_flag clear

| i)
ZERAE can_flag_clear
R ER T void can_flag_clear(can_type* can_x, uint32_t can_flag);
Thredd THBRIEE [ CAN Hrd
BMINSH can_x: JIiE#EH CAN 4Mi
ZSHAT LEHR: CANT
WMASHL 2 can_flag: FEiGERIIPR EIEF
ZSHEA R W can_flag
Hth =% 7
I} 7

E1M0HR
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i H Ei::3%)
Se kR AF 7
Wi F R 2 T
can_flag:
CAN Al T/ ZIE R bR S, HraSHD 5T .
CAN_EAF_FLAG: R shbr
CAN_EPF_FLAG: BRPBNbR &
CAN_BOF_FLAG: ISP N il an

CAN_ETR_FLAG:

ERBINIRARE CBHREREE 0 A7)

CAN_EOIF_FLAG: A AR A

CAN_TMOTCF_FLAG: M4 0 & 1% 58 ibrak
CAN_TM1TCF_FLAG: Wi 1 & i%5e bk
CAN_TM2TCF_FLAG: W4 2 & i% 52 ibrak

CAN_RFOFF_FLAG:
CAN_RFOOF_FLAG:
CAN_RF1FF_FLAG:
CAN_RF10F_FLAG:

FIFOO jifitr &
FIFOO i i &
FIFO1 jifitr &
FIFO1 Jii tidr &

CAN_QDZIF_FLAG: B HiBENE AR &
CAN_EDZC FLAG:  #EAMEHRBLANRE

CAN_TMEF_FLAG:

FOBMBARTARE (ZANRIEMEFAE— 2D

JEE: CAN_RFOMN_FLAG (FIFOO 455474 ) #1CAN_RFIMN_FLAG (FIFO1 FE254id) 24 1FE &
KA, P g R R

Bl

/* clear receive fifo O overflow flag */
can_flag_clear (CAN1, CAN_RF10F_FLAG);

54 CRCit#H&#t (CRC)
CRC #ifras4itl cre_type, & LT 3Xf“at32f425_cre.h”in T
/**
* @brief type define crc register all
¥/
typedef struct
{
} crc_type;
TEREH T CRC #7880
# 83. CRC FHH#XRE
Fre iR
dt B A%
cdt LR
ctrl 2 ) 27 A7 A
2023.10.26 - - MR - R4 2.0.4
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5.4.1

Biias

iR

idt

VIR A7 2%

poly

AP 2 T A A7 A

T4 T CRC FEREUE

% 84. CRC EX R

ke

[P

crc_data_reset

Bl w AR B AL

crc_one_word_calculate

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

crc_block_calculate

KGN — D HHEHRIZIK AT CRC THEIF IR Al 15 45

crc_data_get R[EM4 AT CRC 1H5H 45
crc_common_data_set W A A A
crc_common_date_get IR [0 38 A AE A

crc_init_data_set

BE CRC WIUH L 75 A7 a1

crc_reverse_input_data_set

WHE CRC i NI bit s FEHR A

crc_reverse_output_data_set | & CRC #ir Hi 3 s i 2
crc_poly_value_set WEZUXSHE

crc_poly value_get

R AT 2 S HUE

crc_poly_size_set

BE 2 WA R

crc_poly_size_get

BRI AT 2 A R0

¥ crc_data_reset
N EHIR T BB cre_data_reset

% 85. ¥ crc_data_reset

iH

E(i7p%)

crc_data_reset

==

void crc_data_reset(void);

&
5
EF | 5
B |

B A EAL, SRR Ar A7 A B (ELIRHT 2 Bt A A7 e A b UG e, BRINE AL
{4 OXFFFFFFFF

MANSHA

¥

MANZH2

it 28

IR [BI{E

SR KA

Wik F pa 2

off | off [ ofl | ot | oH

2N

/* reset crc data register */

crc_data_reset();

5.4.2 K ¥ crc_one _word_calculate

NERAE T pBEL cre_one_wo

rd_calculate

2023.10.26
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% 86. ¥ crc_one_word_calculate

BiH #R
A€ crc_one_word_calculate
PR T uint32_t crc_one_word_calculate(uint32_t data);
Thegfik N> 32-bit ¥ 5 b — Ut HAUR BT CRC H IR [l 545
MANSEA data: A TFEI) 32-bit ¥4
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
/* calculate and return result */
uint32_t data = 0x12345678, result = 0;
result = crc_one_word_calculate (data);

5.4.3 ¥ crc_block _calculate

FHEAER T K # cre_block_calculate

5.4.4 P¥ crc_data_get

2023.10.26

% 87. ¥ crc_block_calculate

T H Eii:pa
ERAE crc_block_calculate
R Y uint32_t crc_block_calculate(uint32_t *pbuffer, uint32_t length);
Digefliid RIRBN— AN EARIZ 34T CRC THHEIFIR [l TH 5 45
HNSH pbuffer: a4 fFiE1T CRC tHE I EHE
MINZH 2 length: IS AR, KAEZLL 32-bit iH5
it 25 W
iR [ElME uint32_t: i [A CRC it 45 R
So oAt I
W e I
~Hl
/* calculate and return result */
uint32_t pbuffer[2] = {0x12345678, 0x87654321};
uint32_t result = 0;
result = crc_block_calculate (pbuffer, 2);

TNRHIA T %L cre_data_get

# 88. PA¥ crc_data_get

mH i3
PR €2 crc_data_get
AR Y uint32_t crc_data_get(void);
Thae sk R[] 47 CRC #5454t
#1M3| R4 2.0.4
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W H Ei: o)
MNZH 7
MAZH 2 I
AR uint32_t: &[5 CRC 545 %
So oAt I
Wi e 2 I
2Nl
/* get result */
uint32_t result = 0;
result = crc_data_get ();

5.4.5 P#¥ crc_common_data_set

R T L crc_common_data_set

% 89. ¥ crc_common_data_set

H #iR
R crc_common_data_set
PR T void crc_common_data_set(uint8_t cdt_value);
Thread PacRiilik e Al
MINZE cdt_value: 8-bit JEHEEE, AI1EAIEI 17k B (8
MWANZH 2 x
a2 8 x
A EIRN 7
Sk ok AF x
W F eR 2 7
Nl
/* set common data */
crc_common_data_set (0x88);

5.4.6 BPR¥ crc_common_data_get

2023.10.26

NI T K% crc_common_data_get

% 90. ¥ crc_common_data_get

A iR
ZERAEA crc_common_data_get
PR 3 A uint8_t crc_common_data_get(void);
Digeftik 2[5 38 F 7 A A 1E
WANZHA 7
HNSH 2 7
i 24 7
IR [EME uint8_t: 3R [ul 2 /i B I H A7 A E
So okt 7
B R FH ok 4 7

E1M4W
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Bl

/* get common data */
uint8_t cdt_value = 0;

cdt_value = crc_common_data_get ();

5.4.7 ¥ crc_init_data_set
NERFIAR T PAEL cre_init_data_set

% 91. E# crc_init_data_set

i H

Eitipy

H4

crc_init_data_set

==
e

void crc_init_data_set(uint32_t value);

55

DIREH AR

BE CRC MIUH L7 A7 a1

MAZHA

value: CRC ¥ EH 17 EHH

MASH 2

fnth 25

R EHME

Sk kAT

Wi F e

of | ofl ot | o | of

CRC WIa b A dE Ve i Ja . RIKIET cre_data_reset B I <K CRC #1464k 27 4745 1A

Jil %7 2] CRC #udls %7 £7- %% -

Bl

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

crc_init_data_set (init_value);

5.4.8 X ¥ crc_reverse_input_data_set

AR T K% cre_reverse_input_data_set

3 92. BA# crc_reverse_input_data_set

TiH Eii:py
ZERAEA crc_reverse_input_data_set
PR B T void crc_reverse_input_data_set(crc_reverse_input_type value);
ThRedd W CRC #iy NEH bit S 4% Hdfi 28 1Y

MANSHA

value: HiA%¥sE bit Je LA
ZSEVEIIA I value

MANZH2

it 28

IR [BI{E

Stk okt

e F e 2

off [ofl o | ot | of

value

BEMNBUE bit S BHESR T
CRC_REVERSE_INPUT NO AFFECTE: i ¥uiE AN HEAT bit 4

2023.10.26
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CRC_REVERSE_INPUT_BY_ BYTE: 32-bit HE 4 7T bit )
CRC_REVERSE_INPUT_BY_HALFWORD: 32-bit ¥ % 2747 bit [ 4%
CRC_REVERSE_INPUT_BY_WORD: 32-bit HfE i AT bit %
N

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

5.4.9 ¥ crc_reverse output_data_set
N FRAER T PREL cre_reverse_output_data_set

3+ 93. B# crc_reverse_output_data_set

A i3}

R4 crc_reverse_output_data_set

R E R Y void crc_reverse_output_data_set(crc_reverse_output_type value);
ThRedtiid WE CRC i th #ds [ i 8 Y

LN | value: i th #dls bit e 28 HY

ZSHEEARGE N, value

MANSH 2 7

it 24 7

IR [F{H 7

et kAT 7

R FH R 2 &

value

T 52 Sy R HE bit SO SR
CRC_REVERSE_OUTPUT_NO_AFFECTE: #iH ¥4 AT bit 4
CRC_REVERSE_OUTPUT_DATA:
Bl

32-bit % HH A 14 7 AT bit [

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

5.4.10 ¥ crc_poly value_set
TERAE T E# cre_poly value_set

% 94. F# crc_poly_value_set

W H i3
ZERAE crc_poly_value_set
R ER T void crc_poly value set(uint32_t value);
ThRedtik #E CRC ZIASH A
LN value: ZI=\H
HNSH 2 7
i 24 7
IR A p
Jath kAT 7
B H R 4 7

2023.10.26 1161
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Bl

/* set poly value */

crc_poly_value_set(0x12345671);

5.4.11 EK#¥ crc_poly value get
TR T BREL cre_poly _value_get

& 95. H# crc_poly_value_get

i H

Eitipy

H4

crc_poly_value_get

R | =
e

uint32_t crc_poly value_get(void);

DIREH AR

R4 HET CRC £ Tl

NS H 7

NS 2 7

LR 7

SAELE uint32_t: a2 Wi
Sk AF 7

AR 7

il

/* get poly value */
uint32_t poly = 0;

poly = crc_poly_value_get();

5.4.12 ¥ crc_poly size_set
AR T E# cre_poly_size set

2023.10.26

% 96. ¥ crc_poly_size_set

TiH Eii:py
ERAE crc_poly_size_set
R B T void crc_poly_size_set(crc_poly_size_type size);
Dhred WE CRC Z i\ A R
MINZH size: Z WA ML
MANZH 2 7%
it 25 7%
IR [AME 7
So oAt 7
W F R x
size

fi e 2 WA 3w P R
CRC_POLY_SIZE_32B:
CRC_POLY_SIZE_16B:
CRC_POLY_SIZE_8B:
CRC_POLY_SIZE_7B:
~Fil

%2 030 A 5E S 32-bit
% WA A8 FE 16-bit
Z W AA R TE ) 8-bit
2 WA T8 7-bit

M7 H

WA 2.0.4
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/* set poly size 32-bit */

crc_poly_size_set(CRC_POLY_SIZE_32B);

5.4.13 K crc_poly size get

5.5

2023.10.26

NERHFIA T PAEL cre_poly_size_get

R 97. B# crc_poly_size_get

A ik
A EA crc_poly_size_get
PR Y crc_poly_size_type crc_poly_size get(void);
ThRedtiid &[5 CRC £ WA 2 T e
LN | 7
MANSH 2 7
it 24 7
IR [A{E crc_poly_size_type: %I\ %050 KT
et kAT 7
R FH R 2 7

crc_poly_size_type
ZWH BT R A

CRC_POLY_SIZE_32B:
CRC_POLY_SIZE_16B:

CRC_POLY_SIZE_8B:
CRC_POLY_SIZE_7B:
Bl

2 WA 20 32-bit
% WA 208 16-bit
% WA 208 8-bit
% WA 208 L 7-bit

/* get poly size */

crc_poly_size_type size;

size = crc_poly_size_get();

MeP AR EE (CRM)

CRM ZF 1748451 crm_type, & X T30/ “at32f425_crm.h i1 :

/**

* @brief type define crm register all

*/
typedef struct
{

} crm_type;

NEREGH T CRM i fE4 e

A
U

# 98. CRM F 80t ik

i

Eiiipy

ctrl

ISP 42 1) 2 17 %

% 1181
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2023.10.26

T i3
cfg I B B A A
clkint IS o e B A
apb2rst APB2 S 5L 2 A7 4%
apb1rst APB1 S AL 2 A7 4%
ahben AHB ZM I B {5 e A7 A 2%
apb2en APB2 A& I {5 R 77 A7 9%
apbien APB1 A& I {5 fE 27 A7 9%
bpdc P At PR ) 25 A7 2
ctrists EHIMRA A A7 2%
ahbrst AHB #MEE A7 47 A7 25
pll PLL ML B F 178
misc1 AN AFER 1
otg_extctrl OTG FgMz w4795
misc2 b 74 2

% 99. CRM EER#i L

LA i3
crm_reset F i ST AL BRSE I A A7 AR A RS AL
crm_lext_bypass RIS b 5% i 5 B
crm_hext_bypass FR IR AR 5 P 1A

crm_flag_get

RERER flag brE L E ST

crm_hext_stable_wait

S AN I B R AR IR AR

crm_hick_clock_trimming_set

25 BB PO AT v SR B A TR

crm_hick_clock_calibration_set

U A S e T I B R

crm_periph_clock_enable AT BRI E
crm_periph_reset SRR E
crm_periph_sleep_mode_clock_enable | #MA7E BEARAH R T A 81 B 13 B
crm_clock_source_enable Hh R R E
crm_flag_clear TEBRYE AR AL
crm_ertc_clock_select ertc I EPYEIEHE
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 B84 S ik B

crm_usb_clock_div_set

PLL I B 3] USB B ) 73 45 1

crm_clock_failure_detection_enable

P o R R4S 0 ) e Ao e B L

crm_battery_powered_domain_reset

R R SR R A v

crm_pll_config

BEE PLL R e (50 22 5

crm_pll_config2

WE PLL B PR S 4 R 4075 2

crm_sysclk_switch

FIAE ZR G B A I b ) 46t

crm_sysclk_switch_status_get

I 5] 24 BT P AR ZR G iy o

#1M9HW
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5.5.1

5.5.2

2023.10.26

crm_clocks_freq_get

A P NE iR PR S

crm_clock_out_set

MEFEALE clkout BRI 4 I b

crm_interrupt_enable

TRE R h T RE 1 E

crm_hick_sclk_frequency_select

48M

N P N B R O R G B, B RGN Ay 8M Bl

crm_usb_clock_source_select

PR PLL BN El i (48M) E N USB I iR

crm_clkout_div_set

clkout %y Hi B #h 2 4% B

crm_usbdiv_reset

USB s #iias E 1 s B

crm_pll_parameter_calculate

pll i B S H 3T &

¥ crm_reset

NERAE T REL crm_reset

% 100. K% crm_reset

W H Ei::3%)
R crm_reset
BRI Y void crm_reset(void);
itk W B AL B 0 B A7 R A AR ES B AL
HINSH W
MINZH 2 W
i th 24 W
I x
Sk ok AF 7
B F e x

1. ZREA B w474 CRM_CTRL /] HICKTRIM[5:0]f%
2. MERHAEE % E% CRM_BPDC fiZi7E % CRM_CTRLSTS.

N

/* reset crm */

crm_reset();

B3 crm_lext_bypass

NFRAIAR T BRE crm_lext_bypass

& 101. E# 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
MWASHA new_state: lext FEEMFPIRG. FRE%H (TRUE), KM (FALSE)
MANZH 2 7
i =4 o
IR A p
So okt SRR I B 72 R AR RE A 0 R #EAT 1€
B R FH ok 4 p
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~Hl
/* enable lext bypass mode */

crm_lext_bypass(TRUE);

5.5.3 ¥ crm_hext_bypass
TR T BRE crm_hext_bypass

* 102. EF# crm_hext_bypass

i H Had
A€ crm_hext_bypass
PR Y void crm_hext_bypass(confirm_state new_state);
Thagdtit TR A M I 55 1
MANSH new_state: hext S7EtIHRA . fEFESSH (TRUED, M55 (FALSE)
MANZH 2 x
ot 28 x
pAEIf ) 7
Seth kAT BN I B R R AR RE 5 DL R BEAT BOE
W e 2 I
il
/* enable hext bypass mode */
crm_hext_bypass(TRUE);

5.5.4 ¥ crm_flag_get
FERHFIAR T BRE crm_flag_get
* 103. B crm_flag_get

BiH iR
ERAE crm_flag_get
Eap g it flag_status crm_flag_get(uint32_t flag);
etk WA flag bREA BB 5T
MIANSH A flag: 155E 75 Z i HUCHINT flag b
WANSH 2 x
LTE St x
IR [FE flag_status: flag lxEREER. HiL (SET), AHiE (RESET)
Seth st ¥
e P B 5 ¥
flag
B E 5 E A T flag bR
CRM_HICK_STABLE_FLAG: P 0 e s e A s b
CRM_HEXT_STABLE_FLAG: A re 3 B A E b 7
CRM_PLL_STABLE_FLAG: PLL B 8hfs e br i
CRM_LEXT_STABLE_FLAG: AN I Bh AR A b
CRM_LICK_STABLE_FLAG: PN R A b A A
CRM_NRST _RESET FLAG: NRST & & A&
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5.5.5

2023.10.26

CRM_POR_RESET_FLAG:
CRM_SW_RESET FLAG:

CRM_WDT_RESET_FLAG:

bR R B AR
AR A bR SRR
& IR AbRE

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

CRM_CLOCK_FAILURE_INT_FLAG: fh2k 2kt ikrbr &

N

/* wait till pll is ready */

{
}

while(crm_flag_get(CRM_PLL_.

STABLE_FLAG) != SET)

¥ crm_interrupt_flag_get

NERHIA T R crm_interrupt_flag_get

F 104. R¥ crm_interrupt_flag_get

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

MASHA

flag: &€ M 75 L BUAIBTY) flag AR &
SRR I flag

WSS 2 e

L e e

R EHA flag_status: flag b @75 B, HiL (SET), KEf (RESET)

Sk A I

LT N
flag
F6 52 7 B AT flag bR
CRM_LICK_READY _INT_FLAG: R P SR b A e AR A
CRM_LEXT _READY_INT_FLAG: R MR I b A2 e AR A&
CRM_HICK_READY _INT_FLAG: 1 I P R B AR e R W bR
CRM_HEXT_READY _INT_FLAG: IR AN B AR E R W bR
CRM_PLL_READY_INT_FLAG: PLL W Rz e o Brbs &

CRM_CLOCK_FAILURE_INT_FLAG: i 5k 3 b i s i

ZN

{

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

122 R
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5.5.6 ¥ crm_hext_stable wait
NERAIR T BKE crm_hext_stable_wait

% 105. E# crm_hext_stable_wait

A ik
PR EA crm_hext_stable_wait
PR error_status crm_hext_stable_wait(void);
ThRedtiik SRR AN T e T B B R AR I AR B
WMAZHA o
WASH 2 o
it 24 o
YL EN error_status: RFEEIRFFEERS. %I (SUCCESS), kK (ERROR)
et kAT 7
R FH R 2 7
Bl
/* wait till hext is ready */
while(crm_hext_stable_wait() == ERROR)
{
}

5.5.7 ¥ crm_hick_clock_trimming_set

NEHIA T %L crm_hick_clock_trimming_set

% 106. E# crm_hick_clock_trimming_set

TiH Eii:py
PRI 4 crm_hick_clock_trimming_set
R ER T void crm_hick_clock_trimming_set(uint8_t trim_value);
DhRek AP A A S vl P A AR
MNZH trim_value: RAEFME . BRIAE N 0x20, WEJEHJy 0~0x3F
MANZH 2 7
it 25 7
IR [AME 7
So oAt 7
W F R 2 x
2Nl
/* set trimming value */
crm_hick_clock_trimming_set(0Ox1F);

5.5.8 ¥ crm_hick_clock_calibration_set

AR T K% crm_hick_clock_calibration_set

2023.10.26
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* 107. K% crm_hick_clock_calibration_set

BiH #R
A€ crm_hick_clock_calibration_set
PR T void crm_hick_clock_calibration_set(uint8_t cali_value);
Thegfik R P 0 e T AR A
HNZH cali_value: HEFMEME. BB ) KHE(E, B EEH A 0~0xFF
MANZH 2 7
th =% 7
A EIf ) P
Se ik AF 7
iR H B 2 7
Nl
/* set trimming value */
crm_hick_clock_trimming_set(0x80);

5.5.9 B¥ crm_periph_clock_enable

IR T %L crm_periph_clock_enable

# 108. B crm_periph_clock_enable

A i3}
A€ crm_periph_clock_enable
R void crm_periph_clock_enable(crm_periph_clock_type value, confirm_state
new_state);
Difedtiik MR BT EME R E
HNSH value: f&5E 1 EAMEIEPIEE
MANZSH 2 new_state: RN EARDE. JFH (TRUE), XM (FALSE)
it 24 ¥
IR [FIE &
SR kAT ¥
R FH R 2 ¥
value

e ERI4M%, crm_periph_clock type 7F at32f425 crm.h 1. WS EEEM A 4NN CRM_4Mk%

4 PERIPH_CLOCK.

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

CRM_PWC_PERIPH_CLOCK: 41 pwe ff4h i X

Bl

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

5.5.10 EK# crm_periph_reset

AR T K E crm_periph_reset

124 R WA 2.0.4
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* 109. K% crm_periph_reset

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

FeE 4%, crm_periph_reset_type 7E at32f425 _crm.h . LS EERA @ NN CRM_4h%
4 PERIPH_RESET.

CRM_DMA1_PERIPH_RESET:  #Mj dmal FIAMEE AL E X

CRM_DMA2_PERIPH_RESET:  #Mj dma2 fI7M&E A7 5E X

CRM_PWC_PERIPH_RESET: A& pwe M EALE X
B

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

5.5.11 X ¥ crm_periph_sleep_mode_clock_enable
AR T K% crm_periph_sleep_mode_clock_enable

# 110. E# crm_periph_sleep_mode_clock_enable

T H Ei::p%
ERAE crm_periph_sleep_mode_clock_enable
PR 3 void crm_periph_sleep_mode_clock_enable(crm_periph_clock_sleepmd_type
value, confirm_state new_state);
Digefliid AR HERR B 2GR I B e e
WMASHA value: #57E M _EAMAHEIREL R I fh 28 A
MANZH2 new_state: R Eh I EARD. JFH (TRUE), XM (FALSE)
i 24 7
IR [Al{E 7
Je ok AF W
W e 2 7
value

e €A%, crm_periph_clock_sleepmd_type 7£ at32f425 crm.h F1. S HEEH K dr &N A .
CRM_#Mi# PERIPH_CLOCK_SLEEP_MODE.
CRM_SRAM_PERIPH_RESET: AL sram FERERRAL R 1IN S
CRM_FLASH_PERIPH_RESET: 4} flash 7ERERRAE T OB 8h e L
~Fl
/* disable flash clock when entry sleep mode */
crm_periph_sleep_mode_clock_enable (CRM_FLASH_PERIPH_CLOCK_SLEEP_MODE, FALSE);
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5.5.12 % crm_clock_source_enable

R AR T PR% crm_clock_source_enable

% 111. E# crm_clock_source_enable

BiH
PR EA crm_clock_source_enable
PR T void crm_clock_source_enable(crm_clock_source_type source, confirm_state
new_state);
Thegfig I A RE IR L
LN source: 8 E (KT Eh YR
WSS 2 new_state: BN EIRZE. JFE (TRUE), M (FALSE)
a2 8 x
pAEIf ) 7
Sk ok AF x
Bl H B 4 7
source
Fi 5 R B

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

CRM_CLOCK_SOURCE_LEXT: {4ty
CRM_CLOCK_SOURCE_LICK: i j & i

Bl

/* enable hext */

crm_clock_source_enable (CRM_CLOCK_SOURCE_HEXT, FALSE);

5.5.13 ¥ crm_flag_clear
TRAE T K% crm_flag_clear

R 112, EH crm_flag_clear

A
R34 crm_flag_clear
PR 2 A void crm_flag_clear(uint32_t flag);
Difeftiik HERIE TR AL
HNSH flag: 187EMFHEIERN flag Ar &
MNSH 2 7
i 24 7
IR [EME 7
SR kAT 7
R FH eR 4 7
flag

€ 77 ZLIH RN flag br
CRM_NRST_RESET_FLAG:

2023.10.26

NRST &R Abr &

% 126 |/

WA 2.0.4




[

AT32F425[E 4 FEBSP&Pack M FHIE S

CRM_POR_RESET_FLAG:
CRM_SW_RESET FLAG:
CRM_WDT_RESET_FLAG:
CRM_WWDT_RESET_FLAG:

bR R B AR
AR A bR SRR

& IR AbRE
[CARESgREOF=E R I

CRM_LOWPOWER RESET FLAG: fkIh#EEfikrE

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

BB S A br &

I8 P SR B AR HR AR &
IR AR Bh AR HR AR &
R P A B R H bR A
FE R A B R E bR
PLL B g e i Wb &

CRM_CLOCK_FAILURE_INT_FLAG: fh2k 2t krbrE

N

/* clear clock failure detection flag */

crm_flag_clear(CRM_CLOCK_FAILURE_INT_FLAG);

5.5.14 BK¥ crm_ertc_clock_select

R T R E crm_ertc_clock_select

% 113. B¥ crm_ertc_clock_select

A i3}
R crm_ertc_clock_select
PR3 A void crm_ertc_clock_select(crm_ertc_clock_type value);
Difedtiik ertc B #JE LR
MANSHA value: TEREM ertc FHEPJREE
HMANSH 2 7
i 24 7
IR [E{H 7
SR kAT &
R FH R 2 ¥
value

T T EL B ertc BB
CRM_ERTC_CLOCK_NOCLK:
CRM_ERTC_CLOCK_LEXT:
CRM_ERTC_CLOCK_LICK:

CRM_ERTC_CLOCK_HEXT_DIV:

Bl

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

A1 ER R I B 128 7 E AT erte I B

/* config lext as ertc clock */

crm_ertc_clock_select (CRM_ERTC_CLOCK_LEXT);

5.5.15 E¥ crm_ertc_clock_enable
AR T BR% crm_ertc_clock_enable

2023.10.26
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2023.10.26

= 114. BE crm_ertc_clock_enable

BiH #R
A€ crm_ertc_clock_enable
PR T void crm_ertc_clock_enable(confirm_state new_state);
Thegfik ertc I Bl RE R &
MANSEA new_state: 7 ertc MEFBIERZS. PR (TRUED, XM (FALSE)
MANZH 2 7
th =% 7
A EIf ) P
Se ik AF 7
iR H B 2 7
Nl
/* enable ertc clock */
crm_ertc_clock_enable (TRUE);

5.5.16 K% crm_ahb_div_set

N EHIR T BR% crm_ahb_div_set

# 115. E# crm_ahb_div_set

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

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

CRM_AHB_DIV_128:
CRM_AHB_DIV_256:
CRM_AHB_DIV_512:

Bl

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

/* config ahbclk */

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

% 116. EE crm_apb1_div_set

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

CRM_APB1_DIV_1:
CRM_APB1_DIV_2:
CRM_APB1_DIV_4:
CRM_APB1_DIV_8:
CRM_APB1_DIV_16:
il

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

/* config apbiclk */

crm_apb1_div_set(CRM_APB1_DIV_2);

5.5.18 E¥ crm_apb2_div_set
TEHIR T BE% crm_apb2_div_set

2023.10.26

 117. B crm_apb2_div_set

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

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

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

/* config apb2clk */

crm_apb2_div_set(CRM_APB2_DIV_2);

5.5.19 % crm_adc_clock_div_set
NERAIAR T K% crm_adc_clock_div_set

* 118. E# crm_adc_clock_div_set

i H

Eitipy

H4

=

crm_adc_clock_div_set

o]

void crm_adc_clock_div_set(crm_adc_div_type div_value);

Bl (ipu

ADC 44 &

BWINSH

div_value: i B )7 Hi{H

BINSHL 2

T

it 25

R EHME

Sk kAT

Wi F e

off | off | off | ot

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

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

/* config adc div 4 */

crm_adc_clock_div_set (CRM_ADC_DIV_4);

5.5.20 K% crm_usb_clock_div_set
AR T K% crm_usb_clock_div_set

* 119. E# crm_usb_clock_div_set

THE

ik

Ei e

crm_usb_clock_div_set

B
B Y

void crm_usb_clock_div_set(crm_usb_div_type div_value);

Bk (B

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

MANSH

div_value: 7% &5 4E

MANZH2

¥

it 28

IR [BI{E

Stk okt

e F pa 2

off [ off | oft | oH

div_value

2023.10.26

130 |

WA 2.0.4




U= AT32FA25[E £ FEBSP&Pack B H 18

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

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

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

5.5.21 BKi¥ crm_clock_failure_detection_enable
NRFER T %L crm_clock_failure_detection_enable

* 120. E# crm_clock_failure_detection_enable

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

5.5.22 PR¥ crm_battery powered_domain_reset
T AR T K% crm_battery_powered_domain_reset

£ 121. E# crm_battery_powered_domain_reset

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

FE R ZEN b AL AR AL, Gl RAE AR R 28 TRUE e nf it g i gt AT 407, e B ALE
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FALSE ¢ 5E % M BB (i A SR A

B

5.5.23

5.5.24

2023.10.26

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

¥ crm_pll_config
TR T BA% crm_pll_config

* 122. E# crm_pll_config

A ik
ZiRA €A crm_pll_config
R E R Y void crm_pll_config(crm_pll_clock_source_type clock_source, crm_pll_mult_type
mult_value);

ThRestiik T E PLL IR R AR50 R %L

ENSH clock_source: PLL f&45i #hi5

WMANSH 2 mult_value: {4 &%

it 24 7

IR [FH 7

Sk kAT FERCE A RE PLL BTREfOR pll S5 B ST 5 HAS €

B R FH R 2 7
clock_source
CRM_PLL_SOURCE_HICK: BB S TR N B A Sy PLL S
CRM_PLL_SOURCE_HEXT: PR A TR I B Ay PLL B

CRM_PLL_SOURCE_HEXT_DIV: #3%5his s o 43405 16 4 PLL i i

mult_value
CRM_PLL_MULT_2:  PLL ¥ NI 811 2 53047 54
CRM_PLL_MULT_3:  PLL ¥ AB 811 3 53T 54

CRM_PLL_MULT_63:  PLL i A4l 63 5347 (545
CRM_PLL_MULT _64:  PLL i NIl 64 537 545
Bl

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

¥ crm_pll_config2
TERAHER T K% crm_pll_config2

* 123. B crm_pll_config2

T H ik
R4 crm_pll_config2
PR E 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);
TyRe ik B PLL Nl S & A5 50 5 o35 2R 8
WMANSH clock_source: PLL {47 45

#1321
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iH i)
WMANSH 2 pli_ns: 555 %, JEH 31~500
MAZH 3 pll_ms: RI/MRARKL, JuFE 1~15
MANZH 4 pll_fr: JEHi &%k
LR P
IR [E{E P
S Ak 75 RGBS BE PLL TSI 07 pll A58 s &P s B e
A IR 7
fE4 A : PLLCLK = PLL AR 8l / PLL_MS * PLL_NS / PLL_FR.

E PR %
2MHz <= PLL f A& / PLL_MS <= 16MHz
500MHz <= PLL ffii A\l / PLL_MS * PLL_NS <= 1000MHz

clock_source

CRM_PLL_SOURCE_HICK: RN T I R Dy PLL B i
CRM_PLL_SOURCE_HEXT: RSN R Ry PLL B i
CRM_PLL_SOURCE_HEXT_DIV: JEFE&ME s i B0 70 455 16 8 PLL B4
pll_fr

CRM_PLL_FR_1: PLL W4 1 20855 it
CRM_PLL_FR_2: PLL W4 2 20855 it
CRM_PLL_FR_4: PLL 4t 4 20855 it
CRM_PLL_FR_8: PLL W4 8 2045 i th
CRM_PLL_FR_16: PLL W4l 16 4345 s fn H!
CRM_PLL_FR_32: PLL 4 32 2045 it
il

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

5.5.25 % crm_sysclk_switch
NEFER T EE crm_sysclk_switch

F 124. B crm_sysclk_switch

W H i3
R4 crm_sysclk_switch
PR % A void crm_sysclk_switch(crm_sclk_type value);
ThRedtik FHAE 2R G e ) I b 5 1) 4t
WMASHA value: ¥ F1E 5 Gt i i st
MANZH 2 o
i =4 o
12 [EE o
Stk AT o
B H R 4 o
value

CRM_SCLK_HICK: P P N B E S R G
CRM_SCLK_HEXT: IRPEANI I B E v R G
CRM_SCLK_PLL: PP PLL 4 E A R G

2023.10.26 # 1331 hRZs 2.0.4
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Bl

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

5.5.26 ¥ crm_sysclk_switch_status_get

TR T PRE crm_sysclk_switch_status_get

* 125. ¥ crm_sysclk_switch_status_get

i H ity
A€ crm_sysclk_switch_status_get
PR Y crm_sclk_type crm_sysclk_switch_status_get(void);
ek IR 5] FAE 2R GEst o () e e 05
MWANZHA x
MANZH 2 x
ot 28 x
YL EN crm_sclk_type: IR [l F{E 22 Gib g i I e s
So koAt I
W e 2 I
il
/* wait till pll is used as system clock source */
while(crm_sysclk_switch_status_get() '= CRM_SCLK_PLL)
{
}

5.5.27 ¥ crm_clocks_freq_get

T ERAER T K% crm_clocks_freq_get

% 126. ¥ crm_clocks_freq_get

TiH Eii:py
ERAE crm_clocks_freq_get
R B T void crm_clocks_freq_get(crm_clocks_freq_type *clocks_struct);
Dhretd R [A] R _EAS [ A I e
BMINSH clocks_struct: &M &5#)14k crm_clocks_freq_type MIFR4EF, L& T &4 B i AR
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

crm_clocks_freq_type
crm_clocks_freq_type 7 at32f425_crm.h
typedef struct
{

uint32_t sclk_freq;

uint32_t ahb_freq;

2023.10.26 % 1341
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uint32_t apb2_freq;
uint32_t apb1_freq;
uint32_t adc_freq;

} crm_clocks_freq_type;

sclk_freq

ZH IR B RGN BB, B Hz
ahb_freq

ZHCR ) AHB S ZG I B, AL Hz
apb2_freq

ZHR ) APB2 S 2RI e AR, AL Hz
apb1_freq

ZOR [E] APBA S 2RI BATIR, B Hz
adc_freq

ZHR R [E] ADC B B, Hf7 Hz

~pl

/* get frequency */
crm_clocks_freq_type clocks_struct;

crm_clocks_freq_get(&clocks_struct);

5.5.28 E¥ crm_clock_out_set
NERHIA T %L crm_clock_out_set

% 127. EB# crm_clock_out_set

A i3}

R crm_clock_out_set
R void crm_clock_out_set(crm_clkout_select_type clkout);
Digefliid HEFEFE clkout B JHI_EH L A I it
LN | clkout: clkout & il -4 H B £
WASH 2 o
i 24 7
IR [E{H o
SR kAT 7
R FH eR 4 7

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

5.5.29 EK¥ crm_interrupt_enable
TEAHE T K% crm_interrupt_enable

* 128. E % crm_interrupt_enable

T H Eiiipa
PR EA crm_interrupt_enable
AR Y void crm_interrupt_enable(uint32_t crm_int, confirm_state new_state);
TyRe ik i B P bl e B
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HiA iR

WMASHA crm_int: $8E M crm H kT

MAZH 2 new_state: HINIHTAIBERS. i3 (TRUE), %I (FALSE)

i 24 ¥

12 [EME ¥

etk skAT ¥

B F R 4 ¥
crm_int
CRM_LICK_STABLE_INT: R PA B B e S s H
CRM_LEXT_STABLE_INT: R AN e A2 s Hh T
CRM_HICK_STABLE_INT: I PN R RS HR
CRM_HEXT_STABLE_INT: FR IR AR B AR HR
CRM_PLL_STABLE_INT: PLL B gifs e o
CRM_CLOCK_FAILURE_INT: NP SAVGR

Bl

/* enable pll stable interrupt */

crm_interrupt_enable (CRM_PLL_STABLE_INT);

5.5.30 EKi¥ crm_auto_step_mode_enable

NEAIA T B # crm_auto_step_mode_enable

* 129. B¥ crm_auto_step_mode_enable

TiH Eii:py
R crm_auto_step_mode_enable
R B T void crm_auto_step_mode_enable(confirm_state new_state);
DhRek H Bl fe B E
MANSHA new_state: I ENRE. JFH (TRUED, XM (FALSE)
MWANZH 2 x
a2 8 x
A IR 7
Sk ok AF x
e FH ek £ 7
2Nl
/* enable auto step mode */
crm_auto_step_mode_enable(TRUE);

5.5.31 ¥ crm_hick_sclk_frequency_select

2023.10.26

NI T % crm_hick_sclk_frequency_select

% 130. % crm_hick_sclk_frequency_select

HH R
PR EA crm_hick_sclk_frequency_select
PR 25 A void crm_hick_sclk_frequency_select(crm_hick_sclk_frequency_type value);
Thegdmiik P D A B R B N RGN ET, R E RGRTEITIER N 8M Bl 48M

% 136 |
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HiA iR
LN | value: 8M FLE 48M 4 =y g i) 4
MANSH 2 ¥
12 [EME
Je kA
B F R 4
value
CRM_HICK_SCLK_8MHZ: N mp# i 4l 8MHz 114 R G
CRM_HICK_SCLK_48MHZ: N #BEnd i 4 48MHz 1 &4t £
~hl

of | ol | o] et

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

5.5.32 Bi¥ crm_usb_clock_source_select
NI T % crm_usb_clock_source_select

% 131. E#¥ crm_usb_clock_source_select

H #iR
ef e crm_usb_clock_source_select
BRI 2R Y void crm_usb_clock_source_select(crm_usb_clock_source_type value);
DhRe ik M PLL BP9 R mnd v ol (48MD {10 USB I Bt
HNSH value: PLL B3 A i & (48M)D
MWANZH 2 x
a2 8 x
A IR 7
Sk ok AF x
W F R 2 7
value

CRM_USB_CLOCK_SOURCE_PLL:  PLL i4{EN USB 4
CRM_USB_CLOCK_SOURCE_HICK: P48 s i &1y USB i s
A~

/* select hick48 as usb clock */
crm_usb_clock_source_select (CRM_USB_CLOCK_SOURCE_HICK);

5.5.33 ¥ crm_clkout_div_set
T EHIR T B %L crm_clkout_div_set

£ 132. E# crm_clkout_div_set

HH R
ZERAEA crm_clkout_div_set
R Y void crm_clkout_div_set(crm_clkout_div_type clkout_div);
Thaefihid clkout % t I B 73 418 B
MANSEA clkout_div: clkout % i 4% 19 73 A4
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BH

[P

WASH 2

it 25

iR el

Sk kAT

Wi F pa 4

of [ ofl | off | ort | off

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 3  H f) PA BS I Bk 42 1 7 A3t
CLKOUT ek 3 5 H 1) A BN Bk 4% 2 7 A3t H
CLKOUT Kt #5 Hh 1) A B I B 1% 4 70 At
CLKOUT et %  th f) A B I B 4% 8 A3t H

CLKOUT -t £ H ¥ A BRI b2 16 70 A3 H
CLKOUT -t £ H ¥ A BB IR b 2 64 70 A H
CLKOUT -t £t ¥ A BRI 442 128 734t H
CLKOUT -t £t ¥ A BB IN 41 2 256 73 4t
CLKOUT et £t ¥ A BRI 442 512 73 4t

/* config clkout division */

crm_clkout_div_set(CRM_CLKOUT_DIV_1);

5.5.34 BKi¥ crm_usbdiv_reset
NERIIA T %L crm_usbdiv_reset

% 133. H# crm_usbdiv_reset

TH

D)

€2

crm_usbdiv_reset

R | R

HUR

2

void crm_usbdiv_reset(void);

BILi 1 (B

USB /- aiias E A RE B E

LN 2|

MINSHL 2

it 25

iR [ElME

Stk okt

e F e 2

of [ ofl | off | ot | ot | oA

2N

/* reset usbdiv */

crm_usbdiv_reset ();

5.5.35 E¥ crm_pll_parameter_calculate

2023.10.26

AR T k% crm_pll_parameter_calculate

% 134. ¥ crm_pll_parameter_calculate

BH

[P

crm_pll_parameter_calculate

% 138 |
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5.6

2023.10.26

W H Ei: o)

PR A A 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);

Thegfik pll BL B ZHH 35

LN 2| pll_rcs: pll §i 4R

MNSH 2 target_sclk_freq: HFrfEim £z, 1. 200MHz, MSH1{E N
target_sclk_freq=200000000

LT L ret_ms: iz[H pll_ms %1

% 2 ret_ns: iR[A pll_ns %

>3 ret_fr: R[] pll_fr 241

Y IEIE e error_status: 1THHORES . THB R —HE T HFR 8 pll 2% (SUCCESS), 1§
B AR S H AR B pll 2% (ERROR)

Sk ok AF 7

Bl H R 4 7

Nl

/* pll parameter calculate automatic */

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

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

14X (DEBUG)

DEBUG #if7#+451 debug_type, & X T 3 “at32f425_debug.h il T :

/**

* @brief type define debug register all

*/
typedef struct
{

} debug_type;

MR H T DEBUG ZF 745 5 b

% 135. DEBUG HEHRNNE

e

iR

idcode

% 1D

ctrl

P 7 4%

R4 H T DEBUG JE R HLA Y

% 136. DEBUG EERHE S

i e

ik

debug_device_id_get

HEHL % 4% idcode

debug_periph_mode_set

S B4R debug B E

139 R WA 2.0.4
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5.6.1 K% debug_device_id_get
NERHIA T PR debug_device_id_get

& 137. ¥ debug_device_id_get

TiH

[P

H4

=

debug_device_id_get

=

=

uint32_t debug_device_id_get(void);

Thaestik

B #% idcode

MWASHA

x

WASH 2

frth 25

of | off

R EHME

[7] 32-bit idcode

k2K

W F R 2

pI3
x
x

Bl

/* get idcode */
uint32_t idcode = 0;

idcode = debug_device_id_get();

5.6.2 M¥ debug_periph_mode_set

NE A T %L debug_periph_mode_set

Z 138. E# debug_periph_mode_set

A i3}
ERAE debug_periph_mode_set
R Y void debug_periph_mode_set(uint32_t periph_debug_mode, confirm_state
new_state);
Difedtiik i 8 MR B EEEAT debug R E
WASHA periph_debug_mode: & & 4B
MANZSH 2 new_state: WENRA, JFE (TRUED, XM (FALSE)
i 24 ¥
IR [EME 7
SR kAT 7
R FH e 4 7

periph_debug_mode

B S K4k v i Uit T DEBUG W&

DEBUG_SLEEP:
DEBUG_DEEPSLEEP:
DEBUG_STANDBY:
DEBUG_WDT_PAUSE:
DEBUG_WWDT_PAUSE:
DEBUG_TMR1_PAUSE:
DEBUG_TMR2_PAUSE:
DEBUG_TMR3_PAUSE:

2023.10.26

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

I 25140 DEBUG i E

& A 25130 DEBUG i E
TMR1 251141 DEBUG X E
TMR2 251141 DEBUG X E
TMR3 251141 DEBUG X E

% 140 |
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5.7

2023.10.26

DEBUG_TMR6_PAUSE:

DEBUG_TMR7_PAUSE:

DEBUG_TMR13_PAUSE:
DEBUG_TMR14_PAUSE:
DEBUG_TMR15_PAUSE:
DEBUG_TMR16_PAUSE:
DEBUG_TMR17_PAUSE:

DEBUG_I2C1_SMBUS_TIMEOUT:
DEBUG_I2C2_SMBUS_TIMEOUT:

DEBUG_CAN1_PAUSE:
DEBUG_ERTC_PAUSE:
DEBUG_ERTC_512_PAUSE:
N

TMR6 2 51141 DEBUG 4 &

TMR7 & 7311441 DEBUG % &

TMR13 251141 DEBUG X &

TMR14 251141 DEBUG X &

TMR15 251141 DEBUG X &

TMR16 /251141 DEBUG X &

TMR17 2151141 DEBUG X E

12C1 SMBUS TIMEOUT & 75114 /#) DEBUG # &
12C2 SMBUS TIMEOUT & #5114 /#) DEBUG # &
CAN1 #2I A7 3 4k 22 TAE 1Y DEBUG &
ERTC 2114t DEBUG X &

ERTC 512Hz Jik ¥ th 2 75 44 241 i (1) DEBUG X &

/* enable tmr1 debug mode */

debug_periph_mode_set(DEBUG_TMR1_PAUSE, TRUE);

DMA #=#2% (DMA)

DMA 777 #4541t dma_type, & X T3 “at32f425_dma.h i -

/**

* @brief type define dma register

*/
typedef struct
{

} dma_type;

DMA ilijE 27 /7 2245 K) dma_channel_type, 7€ X T fF“at32f425_dma.h”ii -

/**

* @brief type define dma channel register all

*/
typedef struct
{

} dma_channel_type;

R4 T DMA T 78 R

# 139.DMA F78x PR
T i3
dma_sts DMA RF& 1748
dma_clr DMA RS B 25 /745
dma_cctrl DMA JE1E 1 e & w4738

dma_c1dtent

DMA @i 1 Ul fL g o A7 8

1AM R WA 2.0.4
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T i3
dma_c1paddr DMA @i 1 #his bl 25 4738
dma_c1maddr DMA BIE 1 £74if 85 Huhk 25 4785
dma_c2ctrl DMA i 2 fit & %7788
dma_c2dtcnt DMA @i 2 &4 o A7 4
dma_c2paddr DMA @& 2 4 ik 27 47 3%
dma_c2maddr DMA JBIE 2 £t a3 Hihk 25 47 8%
dma_c3ctrl DMA i 3 fit & %17 a%
dma_c3dtent DMA J#18 3 FE s w798
dma_c3paddr DMA j@i 3 #hik bl 25 4738
dma_c3maddr DMA J#18 3 f7fig a5 bk 5 47 9%
dma_c4ctrl DMA #iH 4 fc B &7 a8
dma_c4dtent DMA Jli18 4 FR s w79
dma_c4paddr DMA @i 4 4k 257 77 3%
dma_c4maddr DMA JBiE 4 £7fif 2 Huhik 27 47 5%
dma_c5ctrl DMA i 5 Bt & % 7 4%
dma_c5dtent DMA J818 5 Hifs (& f s o 4%
dma_c5paddr DMA @i 5 #M i ikl 27 47 35
dma_c5maddr DMA JBiE 5 £7fifi # Huhik 27 47 5%
dma_c6ctrl DMA &1 6 it & 7 7 9%
dma_c6dtent DMA J#18 6 L w5 798
dma_c6paddr DMA @i 6 4Nk 257 7735
dma_c6maddr DMA J&#iE 6 17-fifi 45 Hi bk 257 773
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 B8 7 f7-6f 8 Huhk 25 478
dma_src_sel0 JBIE SRR A 74 0

dma_src_sel1

R4 T DMA FE A

A
U

# 140.DMA ER¥E %

i e

ik

dma_default_para_init

# dma_init_struct IS HIIEL

dma_init

wIus IR

5E 1) DMA J& 18

dma_reset

H L5 E K DMA JEiE

dma_data_number_set

VLB AR IE ) e e A

dma_data_number_get

BRI S T IE ) e % o A7 A

dma_interrupt_enable

5 B F15 2 3 3 PO 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

BRIPUHETE FH AR S AL

dma_flag_clear

T BRI A R AR AL

142 R
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5.7.1 Bi% dma_default_para_init
NERAIR T K% dma_default_para_init
= 141.% ¥ dma_default_para_init
WH #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
WIANZE dma_init_struct:#5 7 dma_init_type 57 &5 14
th =% 7
IR A o
Sk ok AF 7
B R o
gh Ak dma_init_struct i 7 BRE 41 N R TR
% 142.dma_init_struct BRiAE
ARG NN
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
N
/* dma init config with its default value */
dma_init_type dma_init_struct = {0};
dma_default_para_init(&dma_init_struct);
5.7.2 EK¥ dma_init
TERIA T BRE dma_init
R 143. 8% dma_init
T H R
ZERAEA dma_init
R Y void dma_init(dma_channel_type* dmax_channely, dma_init_type*
dma_init_struct)
Thegfig HIERLFE E (1) DMA 1l iE
LN | dmax_channely: DMAx_CHANNELy f& % DMA i#iE 5, x=1, y=1...7
MNSH 2 dma_init_struct:  #§7 dma_init_type 8 45 k{4
EAThE p
2023.10.26 T CRVEY T fR7A 2.0.4
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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 at32f425_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: 77 [ J94h 5 517 it 22
DMA_DIR_MEMORY_TO PERIPHERAL: 75 [l 977 it 285 51

DMA_DIR_MEMORY_TO_MEMORY:

buffer_size
B DMA B LA &
peripheral_inc_enable

5 E DMA JEIE ANt b 75 [ 3 Y

FALSE: 4hicibhib A i
TRUE:  Ahisgiihik g
memory_inc_enable

B E DMA JEIE A7 it ds itk 75 5 2hidi g

FALSE: {7fifi &5tk AN 4
TRUE:  frfitidsthdikidh g
peripheral_data_width

W E DMA il A s Eihs v

DMA_PERIPHERAL_DATA_WIDTH_BYTE:

T3 A it 2 B o

B B8 B R A

DMA_PERIPHERAL DATA_WIDTH_HALFWORD:  4#M&¥oH 5 & o

DMA_PERIPHERAL_DATA_WIDTH_WORD:

memory_data_width
T E DMA JHIE A7 d A v

AVl 58 N T

2023.10.26
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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};

/* dma2 channel1 configuration */

dma_init_struct.buffer_size = BUFFER_SIZE;

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

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

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

dma_init(DMA1_CHANNEL1, &dma_init_struct);

5.7.3 % dma_reset
NRIIA T % dma_reset

£ 144.8 % dma_reset

A iR
R dma_reset
PR 2 A void dma_reset(dma_channel_type* dmax_channely);
Digeftik SALHEE ) DMA 838
WMANSHA dmax_channely: DMAx_CHANNELy f55& DMA i 5, x=1, y=1...7
i =4 o
12 [EE o
Stk kAT o
W e 2 7
~Fl
/* reset dma1 channel1 */
dma_reset(DMA1_CHANNEL1);

2023.10.26 # 1451 hRZs 2.0.4
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5.7.4 ¥ dma_data_number_set
NERAIR T K% dma_data_number_set

% 145.% % 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 &% DMA g5, x=1, y=1...7
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);

5.7.5 MK#¥ dma_data_number_get

T AR T K% dma_data_number_get

Z 146.% % 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...7
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);

5.7.6 ¥ dma_interrupt_enable
NERIA T K% dma_interrupt_enable

2023.10.26

F 147.% % dma_interrupt_enable

T H

Hik

=

€

dma_interrupt_enable
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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 f&& DMA @iE 5, x=1, y=1...7
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);

5.7.7 E# dma_channel_enable
MR T K% dma_channel_enable

% 148.% ¥ 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 #iE 5, x=1, y=1...7
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
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/* enable dma channel */
dma_channel_enable(DMA1_CHANNEL1, TRUE);

5.7.8 E¥ dma_flexible_config
FERHFIA T A% dma_flexible_enable

* 149.% % dma_flexible_config

B | E1:57)

A EA dma_flexible_config

PR void dma_flexible_config(dma_type* dma_x, uint8_t flex_channelx,
dma_flexible_request_type flexible_request);

ThRestiid i 5 B 35 SR A

PNe = | dma_x: F87E DMAX, x=1

WASH 2 flex_channelx: FLEX_CHANNELx 5 &i8iE 5, x=1...7

WMASH3 flexible_request: 4L iE R KIE ID 5

it 24 7

IR [FME 7

et kAT 7

R FH R 2 7

flexible_request

S LT SRRV 1D S8 R R s
F 150 FPEBLEHERRIE ID 5

ERKIEID | HRKE FERFEID | ERKIE

2 2

0x05 DMA_FLEXIBLE_ADC1 0x10 DMA_FLEXIBLE_SPI1_RX

ox11 DMA_FLEXIBLE_SPI1_TX 0x12 DMA_FLEXIBLE_SPI2_RX

0x13 DMA_FLEXIBLE_SPI2_TX 0x3C DMA_FLEXIBLE_SPI3_RX

0x3D DMA_FLEXIBLE_SPI3_TX 0x32 DMA_FLEXIBLE_UART1_RX

0x33 DMA_FLEXIBLE_UART1_TX 0x34 DMA_FLEXIBLE_UART2_RX

0x35 DMA_FLEXIBLE_UART2_TX 0x36 DMA_FLEXIBLE_UART3_RX

0x37 DMA_FLEXIBLE_UART3_TX 0x38 DMA_FLEXIBLE_UART4_RX

0x39 DMA_FLEXIBLE_UART4_TX OX0A DMA_FLEXIBLE_[2C1_RX

0x0B DMA_FLEXIBLE_[2C1_TX 0x0C DMA_FLEXIBLE_[2C2_RX

0x0D DMA_FLEXIBLE_[2C2_TX 0x18 DMA_FLEXIBLE_TMR1_TRIG

0x18 DMA_FLEXIBLE_TMR1_HALL 0x19 DMA_FLEXIBLE_TMR1_OVERFLOW
0x14 DMA_FLEXIBLE_TMR1_CH1 0x15 DMA_FLEXIBLE_TMR1_CH2

0x16 DMA_FLEXIBLE_TMR1_CH3 0x17 DMA_FLEXIBLE_TMR1_CH4

OX1E DMA_FLEXIBLE_TMR2_TRIG OX1F DMA_FLEXIBLE_TMR2_OVERFLOW
OX1A DMA_FLEXIBLE_TMR2_CH1 0x1B DMA_FLEXIBLE_TMR2_CH2

0x1C DMA_FLEXIBLE_TMR2_CH3 0x1D DMA_FLEXIBLE_TMR2_CH4

0x24 DMA_FLEXIBLE_TMR3_TRIG 0x25 DMA_FLEXIBLE_TMR3_OVERFLOW
0x20 DMA_FLEXIBLE_TMR3_CH1 0x21 DMA_FLEXIBLE_TMR3_CH2

0x22 DMA_FLEXIBLE_TMR3_CH3 0x23 DMA_FLEXIBLE_TMR3_CH4

2023.10.26
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HRRKIEID | ERKIE TERRIFID | FHRKIEF
5 2
0x26 DMA_FLEXIBLE_TMR6_OVERFLOW 0x27 DMA_FLEXIBLE_TMR7_OVERFLOW
0x2A DMA_FLEXIBLE_TMR15_TRIG Ox2A DMA_FLEXIBLE_TMR15_HALL
0x2B DMA_FLEXIBLE_TMR15_OVERFLOW | 0x28 DMA_FLEXIBLE_TMR15_CH1
0x29 DMA_FLEXIBLE_TMR15_CH2 Ox2E DMA_FLEXIBLE_TMR16_OVERFLOW
0x2C DMA_FLEXIBLE_TMR16_CH1 0x31 DMA_FLEXIBLE_TMR17_OVERFLOW
Ox2F DMA_FLEXIBLE_TMR17_CH1
2Nl
/* tmr2 flexible function enable */
dma_flexible_config(DMA1, FLEX_CHANNEL1, DMA_FLEXIBLE_TMR2_OVERFLOW);

5.7.9 ¥ dma_flag_get
NRIIA T K% dma_flag_get

* 151.8 % dma_flag_get

H #iR
MR dma_flag_get
BRI 25 Y flag_status dma_flag_get(uint32_t dmax_flag);
Thred I E A bR B AL
WMASHA dmax_flag: 5 EHREHIARENL
it 25 W
YL EN flag_status: FrEALETS B
Sk ok AF x
W F R 2 7
dmax_flag

dmax_flag H] T 75 EARBCRES KRS, KAl 51T

DMA1_GL1_FLAG:
DMA1_FDT1_FLAG:
DMA1_HDT1_FLAG:
DMA1_DTERR1_FLAG:
DMA1_GL2_FLAG:
DMA1_FDT2_FLAG:
DMA1_HDT2_FLAG:
DMA1_DTERR2_FLAG:
DMA1_GL3_FLAG:
DMA1_FDT3_FLAG:
DMA1_HDT3_FLAG:
DMA1_DTERR3_FLAG:
DMA1_GL4_FLAG:
DMA1_FDT4_FLAG:
DMA1_HDT4_FLAG:
DMA1_DTERR4_FLAG:
DMA1_GL5_FLAG:

DMA1 J8iE 1 &Rt
DMA1 #iE 1 45058 libr &
DMA1 J8#IE 1 4540 56 b &
DMA1 JEIE 1 &5 iR &
DMA1 j8iE 2 & RtrE

DMA1 #iE 2 4578 libr &
DMA1 J#IE 2 454 56 b &
DMA1 JEIH 2 L5 iR &
DMA1 j#iE 3 & JRtrE

DMA1 #iE 3 478 libs i
DMA1 #IE 3 A% 4 56 b &
DMA1 #iE 3 i iztnd
DMA1 J8iE 4 & RbrE

DMA1 JEIHE 4 %0 58 s &
DMA1 J#IE 4 4540 56 b &
DMA1 #iE 4 izt
DMA1 J&iE 5 4Rt &
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DMA1_FDT5_FLAG:
DMA1_HDT5_FLAG:

DMA1_DTERR5_FLAG:

DMA1_GL6_FLAG:
DMA1_FDT6_FLAG:
DMA1_HDT6_FLAG:

DMA1_DTERR6_FLAG:

DMA1_GL7_FLAG:
DMA1_FDT7_FLAG:
DMA1_HDT7_FLAG:

DMA1_DTERR7_FLAG:

flag_status

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

N

DMA1 iHIE 5 &40 ¢ b &

DMA1 JHIE 5 AL 558 Bibs &

DMA1 iBiE 5 f&fimbr &
DMA1 & 6 4 /tr&
DMA1 JHIE 6 f&%15¢ b &

DMA1 JHIE 6 AL 5¢ ibs &

DMA1 iBi& 6 f&fiimbr &
DMA1 & 7 & /&
DMA1 JHIE 7 f&%05¢ b &

DMA1 JHIE 7 AL 5058 Bibs &

DMA1 iBiE 7 f&f s &

{

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

/* turn led2/led3/led4 on */

if(dma_flag_get(DMA1_FDT1_FLAG) != RESET)

5.7.10 K% dma_flag_clear

2023.10.26

NERIIA T % dma_flag_clear

#* 152.% % dma_flag_clear

T H Ei:13%)
R dma_flag_clear
BRI AR Y void dma_flag_clear(uint32_t dmax_flag);
Difeftiik T R S AH AR AL
WMASHA dmax_flag: &EFRIIAREAL
i =4 7
s EIRED 7
So oAt 7
W e 2 7%
dmax_flag

dmax_flag M F %75 EIRBCIRES KRS, KAl 5.

DMA1_GL1_FLAG:
DMA1_FDT1_FLAG:
DMA1_HDT1_FLAG:

DMA1_DTERR1_FLAG:

DMA1_GL2_FLAG:
DMA1_FDT2_FLAG:

DMA1 i#iE 1 4 mbr&
DMA1 3HIE 1 &40 7 libr &
DMA1 3HIE 1 4% i 58 b &
DMA1 I3 1 A& iRbr &
DMA1 il 2 4 fmbr&

DMA1 iHIE 2 &4 5¢ b &
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DMA1_HDT2_FLAG:

DMA1_DTERR2_FLAG:

DMA1_GL3_FLAG:
DMA1_FDT3_FLAG:
DMA1_HDT3_FLAG:

DMA1_DTERRS3_FLAG:

DMA1_GL4_FLAG:
DMA1_FDT4_FLAG:
DMA1_HDT4_FLAG:

DMA1_DTERR4_FLAG:

DMA1_GL5_FLAG:
DMA1_FDT5_FLAG:
DMA1_HDT5_FLAG:

DMA1_DTERRS_FLAG:

DMA1_GL6_FLAG:
DMA1_FDT6_FLAG:
DMA1_HDT6_FLAG:

DMA1_DTERRG6_FLAG:

DMA1_GL7_FLAG:
DMA1_FDT7_FLAG:
DMA1_HDT7_FLAG:

DMA1_DTERR7_FLAG:

N

DMA1 J8IH 2 A4 56 Bibs &
DMA1 J8i# 2 il imbr
DMA1 j#iE 3 &Rt

DMA1 J83i#E 3 i 5¢ sibr i
DMA1 J#IE 3 4540 58 b &
DMA1 J8i# 3 i imbr
DMA1 J#iE 4 &Rt

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

DMA1 J#i# 5 f& 5 iibr &
DMA1 383i# 5 AL 58 ibr &
DMA1 J#i# 5 &4k iibr &
DMA1 J#iE 6 & RtrE

DMA1 J#i#E 6 145 iibr &
DMA1 J83i# 6 4L 52 libr &
DMA1 J8i# 6 fEfisk iibr &
DMA1 J8iE 7 &Rt

DMA1 i#iE 7 &4 58 libr ik
DMA1 383 7 K558 iibr &
DMA1 il 7 5ttt

{

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

/* turn led2/led3/led4 on */

if(dma_flag_get(DMA1_FDT1_FLAG) != RESET)

dma_flag_clear(DMA1_FDT1_FLAG);

58  SCEFRM8P (ERTC)

ERTC & A7#8451 ertc_type, & T 3 “at32f425_ertc.h il T~

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

typedef struct

{

} ertc_type;

NRLGH T ERTC FrfEds S b
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2023.10.26

% 153. ERTC {ERNNE

TR ik
time ERTC i [ 25 /745
date ERTC H %77 7%
ctrl ERTC il 25 /745
sts ERTC WA RLIR A 25 4745
div ERTC T4 28 47 4725
wat ERTC Wi 2 I 2% 25 /7.7
ala ERTC [ A 27 17 %%
wp ERTC 5 {#4 % f7-2%
sbs ERTC W75 17 8%
tad] ERTC B [R5 %5 47 4%
tstm ERTC I [A] RIS 6] 37 A7 4%
tsdt ERTC I [8) 8k H 27 47 4%
tssbs ERTC I [8)BRILFD 27 47 4%
scal ERTC ¥ & R #2474
tamp ERTC A\ RHCE 274
alasbs ERTC il#h A WAbZF 175
bprx ERTC it fit 04 27 77 4%

NEREGH T ERTC FEREUS

# 154. ERTC ERHak

EH R
ertc_num_to_bcd -y BCD 14
ertc_bcd_to_num BCD fiZ#: A%y
ertc_write_protect_enable BRI ERE
ertc_write_protect_disable LR AP
ertc_wait_update LR T AT BB TE A
ertc_wait_flag Efibrd
ertc_init_mode_enter VIR
ertc_init_mode_exit 1B HPIaE AR
ertc_reset 17 ERTC T 7 4%
ertc_divider_set S AER v E
ertc_hour_mode_set IR E
ertc_date_set wEH
ertc_time_set W A
ertc_calendar_get SRECH T
ertc_sub_second_get RIS | A D
ertc_alarm_mask_set W B e B ik
ertc_alarm_week_date_select b ks e CEBIVR D
ertc_alarm_set WE B
ertc_alarm_sub_second_set wE e
ertc_alarm_enable I b 45
ertc_alarm_get SRI W B E
- c— — - — — ——
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ertc_alarm_sub_second_get RAF A
ertc_wakeup_clock_set TR N 5 FF 248 I B R
ertc_wakeup_counter_set B M T A
ertc_wakeup_counter_get BN AT e
ertc_wakeup_enable M i 52 ) 3
ertc_smooth_calibration_config PR
ertc_cal_output_select T HEH H R
ertc_cal_output_enable e H A8 e
ertc_time_adjust LR (7]
ertc_daylight_set B E A

ertc_daylight_bpr_get

ARBUR A I At A 75 A7 45 (BPR) {H

ertc_refer_clock_detect_enable

S5 I} BRI e

ertc_direct_read_enable BB e
ertc_output_set wEF R
ertc_timestamp_valid_edge_set T B I R RS A RO
ertc_timestamp_enable R ()R A e
ertc_timestamp_get SR [ K
ertc_timestamp_sub_second_get SR BB

ertc_tamper_pull_up_enable

AR 5B _E 4 H BE A e

ertc_tamper_precharge_set

BEE NI 51 BT 7E L I 8]

ertc_tamper _filter_set

BEE N IR RS 8]

ertc_tamper_detect_freq_set

BEE NI

ertc_tamper_valid_edge_set

BEE N AT AT RO iy

ertc_tamper_timestamp_enable

RAENZELERS, A (A 8T Re e

ertc_tamper_enable NS g
ertc_interrupt_enable g e
ertc_interrupt_get SHHL P W fd AR A
ertc_flag_get PREUR RS
ertc_flag_clear THBRR &

ertc_bpr_data_write

BEHE S N\ bt A (BPR)

ertc_bpr_data_read

Mt O A5 A (BPR) B

5.8.1 B¥ ertc_num_to_bcd
NEFE T RE ertc_num_to_bed
* 155. K ertc_num_to_bcd
i H R
ZERAEA ertc_num_to_bcd
R ER T uint8_t ertc_num_to_bcd(uint8_t num);
ThRedtik $ 4509 BCD 1
WMASHA num: RIS
i 28 x
IR [EE Xt BCD 15
Sk AE x
2023.10.26 - - % 153 W - A 2.0.4
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5 H b
UL P
il

‘ ertc_num_to_bcd(12);

5.8.2 Mi# ertc_bcd _to_num
NRAE T R ertc_bed_to_num

# 156. FK# ertc_bcd_to_num

B | E1:57)
DA EA ertc_bed_to_num
PR uint8_t ertc_bcd_to_num(uint8_t bcd);
ThRestiik BCD fi %% # 4+
MANSEA bed: e Her) BCD %
i 24 ¥
iR el BCD fithx} 7 %7
Seth kAT 7
B R FH R 2 7
il

| ertc_bed_to_num(0x12);

5.8.3 ¥ ertc_write_protect_enable

NERHIA T R ertc_write_protect_enable

* 157. BR¥ ertc_write_protect_enable

TiH ity

R ertc_write_protect_enable

R AR T void ertc_write_protect_enable(void);
DhRek BRIl RE

MNZH T

25 7

R [EME 7

So oAt 7

e FH el £ 7

2Nl

‘ ertc_write_protect_enable();

5.8.4 K¥ ertc_write_protect_disable
T EHIR T Bk %L ertc_write_protect_disable

X 158. K% ertc_write_protect_disable

BH iR
PR EA ertc_write_protect_disable
R Y void ertc_write_protect_disable(void);

2023.10.26
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5.8.5

5.8.6

2023.10.26

i H EiEp)

Bl g (ipuy 7S APNCil
MAZHA 7

it 5 x

iR el x

Sk kAT x

e F pa 7

Bl

l ertc_write_protect_disable();

¥ ertc_wait_update
NRHIA T R ertc_wait_update
* 159. F# ertc_wait_update
TiH iR
R ertc_wait_update
PR T error_status ertc_wait_update(void);
Dhread S A A7 A ST TE AR
HANZH W
ot 28 x
IR [FH SUCCESS: # {723 B #i5e &
ERROR: #r& S5
Sk ok AF x
B H R 2 o
Nl
‘ ertc_wait_update();
¥ ertc_wait_flag

TRIIA T L ertc_wait_flag

#* 160. E# ertc_wait_flag

W H iR

R34 ertc_wait_flag

R Y error_status ertc_wait_flag(uint32_t flag, flag_status status);
Digeftik EfRE

MASHA

flag: ZEEFIARE
ST flag #5822 5o v UE TS

MASHA

status: ZEEERFIFR IR, APREREE status SR, Mfis —HIHEA
H, HIEbRSIREZNL

LS UL A bz —: SET. RESET
i 25 7
IR JEI SUCCESS: #rlRa R A2

ERROR: Fr& 25
S AT 7
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i H i35
iR H B 2 7
flag

TR IR S

ERTC_ALAWF_FLAG:
ERTC_WATWF_FLAG:
ERTC_TADJF_FLAG:
ERTC_CALUPDF_FLAG:
Bl

B A BSOS bR

P 5 I 4 2 A7 s ST VR B b ks
I T e B A

A HEAEL BE B e b

‘ ertc_wait_flag(ERTC_ALAWF_FLAG, RESET);

5.8.7 ¥ ertc_init_mode_enter

FEAER T K # ertc_init_ mode_enter

% 161. ¥ ertc_init_mode_enter

mHE R
A€ ertc_init_mode_enter
PRI # error_status ertc_init_mode_enter(void);
ThRestiid HEABTEAAR
LN 2 T
S5 T
IR [FIME SUCCESS: Ik AWIas AR
ERROR: 4G HEHE N R IR
SR kAT &
R FH R 2 ¥
A~

‘ ertc_init_mode_enter();

5.8.8 ¥ ertc_init_mode_exit
NEAFER T EH ertc_init_mode_exit

£ 162. EK¥ ertc_init_mode_exit

W H Eii:3o)
R ertc_init_mode_exit
R ER T void ertc_init_mode_exit(void);
ThRedtik B AT EE AR
HNSH 7
i =4 o
12 [EE o
Stk kAT o
B H R 4 o
Bl

‘ ertc_init_mode_exit();

2023.10.26
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5.8.9

5.8.10

5.8.11

2023.10.26

¥ ertc_reset
TERIIA T R ertc_reset

% 163. H# ertc_reset

B H 30
A EA ertc_reset
gkt error_status ertc_reset(void);
Thfedtid A1 ERTC Fr A %5 f7 s
LN | 7
it 25 7
YL EN SUCCESS: mIh&Efr
ERROR: &f1’kK

SR okt x
e F R x

~pl

‘ ertc_reset();

¥ ertc_divider_set
NRFE T AL ertc_divider_set

#* 164. B ertc_divider_set

T H Ei:1p%)

ERAE ertc_divider_set

BRI AR Y error_status ertc_divider_set(uint16_t div_a, uint16_t div_b);
DigestiiR Iy AR E, /rHME(div_a + 1) * (div_b + 1) = ERTC_CLK #fix

Flanfi H 32768Hz /iR, - WiE & E K diva = 127, div_b =255

MASHA

div_a: #igs A, il 0~0x7F

MNSH 2 div_b: 4r45ige B, JEEl 0~Ox7FFF
Hith 2% 7
IR [FIE SUCCESS: # & &l
ERROR: &R
Je kAt 7
B FH R 2 7
N

| ertc_divider_set(127, 255);

B3 ertc_hour_mode_set

FEAFER T EH ertc_hour_mode_set

# 165. B ¥ ertc_hour_mode_set

BH G
PR €2 ertc_hour_mode_set
BRI A Y error_status ertc_hour_mode_set(ertc_hour_mode_set_type mode);
e ik NI B
157 | R 2.0.4




[

AT32F425[E 4 FEBSP&Pack M FHIE S

5.8.12

BH

[P

MWASHA

mode: /N

S %ET: mode [ HE L %S AV L H

IR [EE SUCCESS: # & &l
ERROR: 1% & R

S AF 7

W F R 7

mode

ERTC_HOUR_MODE_24: 24 /Nif#s =t

ERTC_HOUR_MODE_12: 12 /Nif#% =

Bl

‘ ertc_hour_mode_set(ERTC_HOUR_MODE_24);

% ¥ ertc_date_set
NRIIA T %L ertc_date_set

% 166. K¥ ertc_date_set

TiH iR
R ertc_date_set
PR AR error_status ertc_date_set(uint8_t year, uint8_t month, uint8_t date, uint8_t week);
DhRek wWEAM:. . A, B, B
WMASHA year: 4, il 0~99
MNSH 2 month: H, JEH 1~12
MANZH3 date: H, Jifl 1~31
HMANSH 4 week: i, Jo[ 1~7
a2 8 x
& [Al 4 SUCCESS: W&
ERROR: # & KK

Sk ok AF x
W F R 2 7

Nl

| ertc_date_set(22, 5, 26, 4);

5.8.13 K ¥ ertc_time_set
FERHIAR T R ertc_time_set

2023.10.26

£ 167. EK# ertc_time_set

W H iR

ZERAE ertc_time_set

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

Difeflid WEME: B 0 By BRI 2 N A RO

BINZH hour: I, i 0~23
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5.8.14

2023.10.26

BiH iR

WMASH 2 min: 4y, JEl 0~59

MASH3 sec: b, JuF 0~59

WMASH 4 ampm: 12 /NEHEI B2 RS (12 /N R R 24 MR BT a0
R FEAT: ampm 2 2142 800V IUE TG

LT 7

IR [EE SUCCESS: # & &l
ERROR: 1% & K

VRS Yo o

5 18 FH R B o

ampm

12 /NI B RS (12 /N RERL 24 /N R TSR 200D
ERTC_24H: 24 /NiJA%a0 (24 /NS R A S50

ERTC_AM: 12 /pipigaR, H .k

ERTC_PM: 12 /piF#%R, R4

i

‘ ertc_time_set(12, 1, 20, ERTC_24H);

% ¥ ertc_calendar_get
NERFEAR T %L ertc_calendar_get

% 168. E¥ ertc_calendar_get

TiH ity

R ertc_calendar_get

PR 25 A void ertc_calendar_get(ertc_time_type* time);

Dhred FWAR, &% B By B8 & 4. B BT
WMANSHA time: 15[ ertc_time_type 2% [ 45 kg4

a2 8 x

A EIRN 7

Sk ok AF x

Bl H R 2 7

ertc_time_type* time
ertc_time_type 7t at32f25_ertc.h

typedef struct

{
uint8_t year;
uint8_t month;
uint8_t day;
uint8_t hour;
uint8_t min;
uint8_t Sec;
uint8_t week;

ertc_am_pm_type ampm;
} ertc_time_type;
year
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4, JuF 0~99

month

H, i 1~12

day

H, JaH 1~31

week

B, JaE 1~7

hour

i, JEH 0~23

min

5y, JuH 0~59

secC

), JaH 0~59

ampm

12 NI R TR A (12 AN R R, 24 /AN R BT R0, %R AT BERE I~
ERTC_AM: 12 /hipigt, -
ERTC_PM: 12 /pitiga, R4
il

‘ ertc_calendar_get(&time);

5.8.15 E¥ ertc_sub_second_get
NERHIA T L ertc_sub_second_get

% 169. R¥ ertc_sub_second_get

5.8.16

2023.10.26

| R
R ertc_sub_second_get
PR 3 uint32_t ertc_sub_second_get(void);
Digefliid SRECH TR (54028 B M4BT {ED
WMAZHA 7
it 24 7
IR [E{H R
Stk kAT 7
R FH eR 4 7
N

‘ ertc_sub_second_get();

¥ ertc_alarm_mask_set

T EHIR T BB ertc_alarm_mask_set

R 170. K% ertc_alarm_mask_set

i H R
PR EA ertc_alarm_mask_set
R Y void ertc_alarm_mask_set(ertc_alarm_type alarm_x, uint32_t mask);
TyRe ik WL W] 5
alarm_x: [H#hik#e
T % 160 7 - I Wik 2.0.4
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W H i)

ZR &N alarm_x & 5 2 1% 230V EUE VG
NS mask: %5l E

ZRET: mask 2 B 222800V IUE T
12 [EME ¥
Jeth kAT ¥
B H R 4 ¥
alarm_x
[ ife 1%
ERTC_ALA: [il%t A
mask
I 5 i 1B
ERTC_ALARM_MASK_NONE: ANBER, PTE FBCEBULEC, W B A BT A T BOH 5%
ERTC_ALARM_MASK_SEC: BERRDER, ASUCECHDER, R FIRD EhIC 5%
ERTC_ALARM_MASK_MIN: BEW 5t ASUCEC 80, R A4 JE 5%
ERTC_ALARM_MASK_HOUR: N I NN N R AN NS
ERTC_ALARM_MASK_DATE_WEEK: Bfilit I, ASULECH A, [ep Al H 6%
ERTC_ALARM_MASK_ALL: BRI A s #AULEDS, 1 Fbr= A — ki o
Bl

\ ertc_alarm_mask_set(ERTC_ALA, ERTC_ALARM_MASK_NONE);

5.8.17 ¥ ertc_alarm_week_date_select
NI T EH ertc_alarm_week_date_select

F 171. B¥ ertc_alarm_week_date_select

TiH ity
R ertc_alarm_week_date_select
R AR T void ertc_alarm_week_date_select(ertc_alarm_type alarm_x,
ertc_week_date_select_type wk);
DhRek i el )% i B H
BMINSH alarm_x: [W#hik#F
ZpE: alarm_x B E 2 2ZH R FRMETEH
MAZH 2 wk i B R/ AR ik
S ET . wk B E 2 2SR VFIE TG
25 7
R [EME 7
So oAt 7
W F R 2 x
alarm_x
I B 126 4%
ERTC_ALA: fil%h A
wk
] e B2 30/ 1 S ke 4%

ERTC_SLECT DATE: 3%4% H st

2023.10.26 #1611 hRZs 2.0.4
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ERTC_SLECT WEEK: /5 ikt

B

|enc_mann_week_dme_saecuERTC_ALA,ERTC_SLECT_DATEx

5.8.18 E# ertc_alarm_set
NERFIAR T PREL ertc_alarm_set

5.8.19

2023.10.26

R 172. B ertc_alarm_set

B | E1:57)

A€ ertc_alarm_set

PR Y 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);

ThRestiid 5 I

WANSH alarm_x: [#hik#
ZR TN alarm_x 7 & 2 1% 230V EUE TG

WMANSH 2 week_date: Hag 2, 4% ertc_alarm_week_date_select()ski$k &
HH#: Y6 1~31
A uHE 1~7

MASH 3 hour: i, Juf 0~23

LN 2 min: 4, JaFE 0~59

MANZH 5 sec: b, YU 0~59

MAZH 6 ampm: 12 /NI E2F RAR SR (12 N RE R 24 /N R G5 600
Z R &N ampm & 7 2% S H AR VFIUE G

it 24 7

R [EME 7

SR kAT 7

R FH R 2 ¥

alarm_x

I ife %

ERTC_ALA: % A
ampm

12 NI BRI AR RCE (12 /N ARG 24 /IR 7 R0

ERTC_24H:
ERTC_AM:
ERTC_PM:
~Fl

24 NIRRT (24 /NIRRT IR HD
12 /pepig A, Bk
12 /pEFig L, R

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

K ertc_alarm_sub_second_set

R AR T K% ertc_alarm_sub_second_set

F 173. B ¥ ertc_alarm_sub_second_set

i}

ertc_alarm_sub_second_set

# 162 | R 2.0.4
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5.8.20

2023.10.26

BH [P

ertc_alarm_sbs_mask_type mask);

PR void ertc_alarm_sub_second_set(ertc_alarm_type alarm_x, uint32_t value,

ThReid L L[] B A

LN 2| alarm_x: [#hik#F

S EAT: alarm_x B E 2 %280 FRUE TG

MINSH 2 value: WFMHE, VElE 0~Ox7FFF

MAZSH3 mask: [l Bl 5 ki B
ST mask B 2% S HAVFIE L

it 25 x

iR el

k2K

off [ off| od

W F R 2

alarm_x

i i 4

ERTC_ALA: [#l%t A

mask

D BE i B

ERTC_ALARM_SBS MASK_ALL: ANVCECAY, [ 5 WA TG
ERTC_ALARM_SBS MASK_ 14 1. HILH SBS £7[0]
ERTC_ALARM_SBS MASK_ 14 2. H UK SBS £[1:0]
ERTC_ALARM_SBS MASK_ 14 3: H UL SBS £7[2:0]
ERTC_ALARM_SBS MASK_14 4. HIULH SBS £7[3:0]
ERTC_ALARM_SBS MASK_14 5. H UL SBS £i7[4:0]
ERTC_ALARM_SBS MASK_14 6: HULH SBS £7[5:0]
ERTC_ALARM_SBS MASK 14 7: H UL SBS £17[6:0]
ERTC_ALARM_SBS MASK_ 14 _8: H UL SBS £7[7:0]
ERTC_ALARM_SBS MASK_ 14 9: H UL SBS £17[8:0]
ERTC_ALARM_SBS MASK 14 10:  HULFE SBS £7[9:0]
ERTC_ALARM_SBS MASK 14 11:  HJLH SBS £2[10:0]
ERTC_ALARM_SBS MASK_ 14 12.  HJLH SBS fi2[11:0]
ERTC_ALARM _SBS MASK 14 13:  HILF SBS fi7[12:0]
ERTC_ALARM_SBS_MASK_14: H LA SBS £7[13:0]
ERTC_ALARM_SBS_MASK_NONE: L SBS £i7[14:0]
A~

‘ ertc_alarm_sub_second_set(ERTC_ALA, 200, ERTC_ALARM_SBS_MASK_NONE);

B3 ertc_alarm_enable
MR T K ertc_alarm_enable

# 174. B ¥ ertc_alarm_enable

W H Ei:23a)
PRI H4 ertc_alarm_enable
R Y error_status ertc_alarm_enable(ertc_alarm_type alarm_x, confirm_state
new_state);
% 163 1T WA 2.0.4
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5.8.21

2023.10.26

W H i35
ThRestik I 5 e
LN 2| alarm_x: [#hik#F
ZRET: alarm_x 2 5 212 S8 VB TG E
MASH 2 new_state: [HEMEREIRES
S HA UL E 2 —: TRUE. FALSE
i 24 ¥
IR [AME SUCCESS: # &)
ERROR: % &K
etk skAT ¥
B H R 4 o
alarm_x
[ ik

ERTC_ALA: % A
il

‘ ertc_alarm_enable(ERTC_ALA, TRUE);

¥ ertc_alarm_get
TNRIIA T B ertc_alarm_get

= 175. B ertc_alarm_get

TiH ity

R ertc_alarm_get

R B T void ertc_alarm_get(ertc_alarm_type alarm_x, ertc_alarm_value_type* alarm);
Dhred S BB

MASHA

alarm_x: [#hik$
ZR T alarm_x 7 & 5 2 1% S50V EUE VG

MANZH 2

alarm: 151 ertc_alarm_value_type 8% [ 45 ¥y 4

it 25

¥

R EHME

S At

e F e 2

off | off | et

alarm_x
i B 26 %
ERTC_ALA: % A

ertc_alarm_value_type* alarm
ertc_alarm_value_type 7t at32f425_ertc.h

typedef struct

{
uint8_t
uint8_t
uint8_t
uint8_t
ertc_am_pm_type
uint32_t

day;
hour;
min;
SEc;
ampm;
mask;
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5.8.22

2023.10.26

uint8_t week date_sel;
uint8_t week;

} ertc_alarm_value_type;

day

H#, Yo 1~31

hour

I, YaHl 0~23

min

7y, JuH 0~59

sec

¥, JEH 0~59

ampm

12 /N B2 R 2R (12 /NI R RL, 24 ANEHRI TR B0, %M R AT RERIE I~
ERTC_AM: 12 /hipigat, -
ERTC_PM: 12 /pitig, R4

mask

I b B AL, 2 R AT RER(E I

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

week_date_sel

BRI T BRILES, AT B R
s P N UMW RS RS
BBl ANULEC b, B AN g o 5%
BEM/NEE, ANUGHEC /NS, ] Bl AN 2R
B H 399, ANULEC H 3, A H e 5%
BEMLITA , #AULES, 1 AD=A—k fi

i Pl R IR 3, 2 T RERME A T

ERTC_SLECT_DATE:

H 0

ERTC_SLECT WEEK: & #i#izt

week
£, JuR 1~7
il

| ertc_alarm_get(ERTC_ALA, &alarm);

B % ertc_alarm_sub_second_get

NRHIA T AL ertc_alarm_sub_second_get

F 176. B ertc_alarm_sub_second_get

W H iR

R ertc_alarm_sub_second_get

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

MASHA

alarm_x: [fhik$
SR FE: alarm_x B 2 1% S8 v UE T R

i th 25 x
iR [EME ] i AL {EL
Stk okt x

% 165 | R 2.0.4
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W H i)
B R p
alarm_x

[ ife 1%

ERTC_ALA: [#%h A

Bl

‘ ertc_alarm_sub_second_get(ERTC_ALA);

5.8.23

¥ ertc_wakeup_clock_set

N AR T K% ertc_wakeup_clock_set

R 177. B ertc_wakeup_clock_set

mHE R
A€ ertc_wakeup_clock_set
PRI void ertc_wakeup_clock_set(ertc_wakeup_clock_type clock);
ThRestiik J6 4R PP T I 2 A U
MANSHA clock: MR = I 35 iR
ZREi: clock 2 [ B 2% 4 v iU Y
i 24 7
IR [EME 7
et kAT 7
R FH R 2 &
clock
NG JEE 5 I i N st

ERTC_WAT_CLK_ERTCCLK_DIV16:
ERTC_WAT_CLK_ERTCCLK_DIV8:
ERTC_WAT_CLK_ERTCCLK_DIV4:
ERTC_WAT_CLK_ERTCCLK_DIV2:
ERTC_WAT_CLK_CK_B_16BITS:
ERTC_WAT_CLK_CK_B_17BITS:

65535

N
‘ ertc_wakeup_clock_set(ERTC_WAT_CLK_CK_B_16BITS);

5.8.24

2023.10.26

ERTC_CLK/ 16
ERTC_CLK/8
ERTC_CLK/4
ERTC_CLK/2

CK_B (1Hz H s, mMifigit#ifli = ERTC_WAT
CK_B (1Hz Hi 8D, Mapigit#{ = ERTC_WAT +

B3 ertc_wakeup_counter_set

R T R % ertc_wakeup_counter_set

# 178. B ¥ ertc_wakeup_counter_set

T H ik

BeEAEA ertc_wakeup_counter_set

R ER T void ertc_wakeup_counter_set(uint32_t counter);
TyRe ik Patding el

NS H counter: Ml i1 4(2%E, V@F 0~OxFFFF
2% 7
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5.8.25

5.8.26

5.8.27

2023.10.26

5 H b
R fi x
SE AT %
LLLEE: %
il

‘ ertc_wakeup_counter_set(0x7FFF);

B ¥ ertc_wakeup_counter_get
MR T R $ ertc_wakeup_counter_get

F 179. K# ertc_wakeup_counter_get

TiH iR
A EA ertc_wakeup_counter_get
BRI AR Y uint16_t ertc_wakeup_counter_get(void);
Dhread BNk A AT
MNZH I
it 2% I
R EME MR T AE
So kAt I
Bl H B 4 7
Nl

‘ ertc_wakeup_counter_get();

B3 ertc_wakeup_enable
NERHIA T R ertc_wakeup_enable

% 180. ¥ ertc_wakeup_enable

TiH ity
R ertc_wakeup_enable
R ER T error_status ertc_wakeup_enable(confirm_state new_state);
Thegdmiik MG P 5 I 45 fiE
WMASHA new_state: M i i 85 BEIR A
ST LLER A 2 —: TRUE. FALSE
25 7
i [A] 48 SUCCESS: W E Y
ERROR: # & &K
So oAt 7
e FH el £ 7
Nl

‘ ertc_wakeup_enable(TRUE);

K ¥ ertc_smooth_calibration_config

NERHIR T BREL ertc_smooth_calibration_config

167 |
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* 181. K%} ertc_smooth_calibration_config

BiH iR
A€ ertc_smooth_calibration_config
PR 2 A error_status ertc_smooth_calibration_config(ertc_smooth_cal_period_type period,
ertc_smooth_cal_clk_add_type clk_add, uint32_t clk_dec);
Thegfig WE B R
MASH period: % & 1
Z i E . period T ¥ £ 1258 0 v HUE T
BINZH 2 clk_add: #fi ERTC CLK
ZpET: clk_add & E 2 %S M VAT
BINZH 3 clk_dec: /> ERTC CLK %, il 0~511
ot 28 x
& [Al 4 SUCCESS: WE )
ERROR: # & kI
Sk ok AF x
Bl H R 4 7
period
REHE Jil 34

ERTC_SMOOTH_CAL_PERIOD_32: 32 #bieiE A H#A
ERTC_SMOOTH_CAL_PERIOD_16: 16 FbReHESE H#A
ERTC_SMOOTH_CAL_PERIOD_8: 8 PR HE JE 3

clk_add

4 ERTC CLK

ERTC_SMOOTH_CAL_CLK_ADD 0: Tt
ERTC_SMOOTH_CAL_CLK_ADD_512: #4791 512 A ERTC_CLK
A~

‘ ertc_smooth_calibration_config(ERTC_SMOOTH_CAL_PERIOD_32, ERTC_SMOOTH_CAL_CLK_ADD_0, 511);

5.8.28 Ei¥ ertc_cal_output_select

T ERAER T K # ertc_cal_output_select

X 182. K ¥ ertc_cal_output_select

W H iR
ZERAEA ertc_cal_output_select
R T void ertc_cal_output_select(ertc_cal_output_select_type output);
Difeftiik T2 e i HH R 4
MINZE output: S H IR
ZR & output A 7T 2 %S AR VFEUE G H
i 24 7
IR [EME 7
SR kAT 7
B R FH ok 4 7
output
A% Ve i U

ERTC_CAL_OUTPUT 512HZ:  #ith 512Hz

2023.10.26 % 168 W hRZs 2.0.4
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ERTC_CAL_OUTPUT_1HZ:
il

it 1Hz

l ertc_cal_output_select(ERTC_CAL_OUTPUT_1HZ);

5.8.29 ¥ ertc_cal_output_enable
NERAIAR T R EL ertc_cal_output_enable

5.8.30

2023.10.26

* 183. E ¥ ertc_cal_output_enable

B | E1:57)

A€ ertc_cal_output_enable

PR Y void ertc_cal_output_enable(confirm_state new_state);
ThRestiid R v A e

MAZHA

new_state: BRI HF IR
ESHOT LRI H A2 —: TRUE. FALSE

frth 25

T

R EHME

k2K

Wik F e 4

of | off | ot

Bl

‘ ertc_cal_output_enable(TRUE);

BR¥ ertc_time_adjust
NRAIA T R EL ertc_time_adjust

F 184. E¥ ertc_time_adjust

| R

ERAE ertc_time_adjust

R Y error_status ertc_time_adjust(ertc_time_adjust_type add1s, uint32_t decsbs);
ThRedthiR TR EL I A

LN 2|

add1s: Nt E
ZRFEY: add1s BT 2 ZSH R RUE G

HNSH 2 decsbs: /> EAPME Y6 H 0~0x7FFF
i 25 7
IR [EI AR SUCCESS: # & Kl
ERROR: # & kK
Je kAt 7
Wi F R 7
add1s
s mi E
ERTC _TIME_ADD NONE: J#fE

ERTC_TIME_ADD_1S:
il

B 1 &

‘ ertc_time_adjust(ERTC_TIME_ADD_1S, 254);

% 169 |
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5.8.31 ¥ ertc_daylight_set

NERAE T K%L ertc_daylight_set

% 185. E# ertc_daylight_set

B H iR

A EA ertc_daylight_set

PR T void ertc_daylight_set(ertc_dst_operation_type operation, ertc_dst_save_type
save);

Thegfik WEE AR

MWASHA

operation: & 4% B #1E
Z[F #Hi: operation £ ¥ 2% S5 A VFEUE TG

MASH 2 save: B AN {RAFRE
ZR BT save M L ZSHAVFIUEIEH
it 24 o
IR A o
SR okt o
B R o
operation
B A I B A

ERTC_DST_ADD_1H:
ERTC_DST_DEC_1H:
save
B AR AT HAE
ERTC_DST_SAVE_0:
ERTC_DST_SAVE_1:

Bl

401 1 /N
Wb 1 it

B E CTRL # {741 BPR A4 0
BE CTRL # {741 BPR £ 5 1

\ ertc_daylight_set(ERTC_DST_ADD_1H, ERTC_DST_SAVE_1);

5.8.32 K% ertc_daylight_bpr_get

TRAER T K% ertc_daylight_bpr_get

X 186. K%} ertc_daylight_bpr_get

W H R
ZERAEA ertc_daylight_bpr_get
R T uint8_t ertc_daylight_bpr_get(void);
ThRefiik FREUE A i At (it r AR 25 77 %% (CTRL 2772881 BPR A7) F91H
HINSH 7
i 25 7
IR [EME B A bt sk AR A7 2% (CTRL & 772% 1 BPR £i1) {H
Je kAt 7
B FH R 2 7
N

‘ ertc_daylight_bpr_get();
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5.8.33 Hi¥ ertc_refer_clock_detect_enable

N RAR T PRE ertc_refer_clock_detect_enable

% 187. H# ertc_refer_clock_detect_enable

B H iR

A EA ertc_refer_clock_detect_enable

PR T error_status ertc_refer_clock_detect_enable(confirm_state new_state);
Thegdid SN pik I 4 E

MWASHA

new_state: S B IIEHEIR S
ESHT LA F 2 —: TRUE. FALSE

24 x

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

S AF 7

Mt P R 2 7

i

‘ ertc_refer_clock_detect_enable(TRUE);

5.8.34 ¥ ertc_direct_read_enable

N AR T K% ertc_direct_read_enable

#* 188. ¥ ertc_direct_read_enable

| R
ERAE ertc_direct_read_enable
R void ertc_direct_read_enable(confirm_state new_state);
Difedtiik FLEE AU A A e
BWINSE new_state: BB A RN
ZSHAT UL E b2 —: TRUE. FALSE
i 24 7
IR [FIME 7
SR kAT ¥
R FH e 4 7
N

‘ ertc_direct_read_enable(TRUE);

5.8.35 BEK# ertc_output_set
TNRHIA T %L ertc_output_set

% 189. H¥ ertc_output_set

T H G

R ertc_output_set

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

e ik WE S, PC13 5l R F

2023.10.26
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BiH T34
BMINSH source: iy JFE

Z &Y. source 7 T £ %2 A VFBUE i
MIANSH 2 polarity: B

SR FEY: polarity 7[5 5 2 1% S5 U VF A TG
MANZH 3 type: A

B ET: type B £ 1% 5 ¥ fo VA 1
fth % T
i [ T
Serh sk E T
A o B T
source
VR R
ERTC_OUTPUT_DISABLE: i H O A
ERTC_OUTPUT_ALARM_A: D A SR
ERTC_OUTPUT_ALARM _ B: D B Fi4F
ERTC_OUTPUT_WAKEUP: i 4 g R A
polarity
o LR A

ERTC_OUTPUT_POLARITY_HIGH: M kAFM4 T 25, s
ERTC_OUTPUT_POLARITY_LOW:  M¥KkAFM4 TG, HbKET

type

i 2R

ERTC_OUTPUT_TYPE_OPEN_DRAIN: VAR E fas!
ERTC_OUTPUT_TYPE_PUSH_PULL: A A H
il

ertc_output_set(ERTC_OUTPUT_ALARM_A, ERTC_OUTPUT_POLARITY_HIGH,
ERTC_OUTPUT_TYPE_PUSH_PULL);

5.8.36 BK%Y ertc_timestamp_valid_edge_set

NEAIA T EH ertc_timestamp_valid_edge_set

# 190. R¥ ertc_timestamp_valid_edge_set

T H ik
R ertc_timestamp_valid_edge_set
PR % A void ertc_timestamp_valid_edge_set(ertc_timestamp_valid_edge_type edge);
Dhredd Pasniiks vioslEeRveubit;
AN edge: I [EJERALIIA AL #T
S ET: edge & b 2 1ZSH AV IUE T

25 7
R [EME 7
So oAt 5
Wi F R 2 x
edge
IS T A 0 A A v

- - % 172 7 - Wk 2.0.4
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ERTC_TIMESTAMP_EDGE_RISING: _FJiftfihk
ERTC_TIMESTAMP_EDGE_FALLING: K& ik

N

| ertc_timestamp_valid_edge_set(ERTC_TIMESTAMP_EDGE_RISING):

5.8.37 HR¥ ertc_timestamp_enable

NERAIR T R EL ertc_timestamp_enable

% 191. H# ertc_timestamp_enable

B | E1:57)

ZiRA €A ertc_timestamp_enable

R E R Y void ertc_timestamp_enable(confirm_state new_state);
ek IR ) kA e

MAZHA

new_state: Hf[AELf ARG
ESHOT LRI E 2 —: TRUE. FALSE

it 25

T

R EHME

k2K

Wik F e 4

of | off | ot

Bl

‘ ertc_timestamp_enable(TRUE);

5.8.38 EK¥ ertc_timestamp_get

2023.10.26

NRME T AL ertc_timestamp_get

* 192. F# ertc_timestamp_get

| R

PRI 4 ertc_timestamp_get

PR3 void ertc_timestamp_get(ertc_time_type* time);
ThRedthiR ENIGREE 53

WMASHA time: 157 ertc_time_type 287! {145 K44k

i 24 7

IR [EME 7

SR kAT 7

R FH eR 4 7

ertc_time_type* time

ertc_time_type 7t at32f425_ertc.h

typedef struct

{
uint8_t
uint8_t
uint8_t
uint8_t
uint8_t
uint8_t

year;
month;
day;
hour;
min;
sec;

FE T3 W
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uint8_t week;
ertc_am_pm_type ampm;
} ertc_time_type;
year
i, JEH 0~99
month
H, el 1~12
day
H, yulE 1~31
week
2], JalE 1~7
hour
iy, Jal 0~23
min
7y, JulH 0~59
sec
0, JalH 0~59
ampm
12 /NI LR (12 /AN R R, 24 /AN R BT 20, ZRUR AT RERIME W~
ERTC_AM: 12 /hipigst, -
ERTC_PM: 12 /pitig, R4
~pl

‘ ertc_timestamp_get(&time);

5.8.39 E# ertc_timestamp_sub_second_get
NEAIA T Y ertc_timestamp_sub_second_get

# 193. BH ertc_timestamp_sub_second_get

| R
R4 ertc_timestamp_sub_second_get
PR3 uint32_t ertc_timestamp_sub_second_get(void);
Difeftiik SR [A] B
WANZHA o
i =4 o
12 [EME IR ) A A
Stk kAT o
R FH e 4 7
N

‘ ertc_timestamp_sub_second_get();

5.8.40 ¥ ertc_tamper_pull_up_enable

R T PR %L ertc_tamper_pull_up_enable

2023.10.26
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% 194. ¥ ertc_tamper_pull_up_enable

BiH iR
A€ ertc_tamper_pull_up_enable
PR T void ertc_tamper_pull_up_enable(confirm_state new_state);
Thegfik NAZ G By F PR A
MANZEA new_state: A2 5| HI_L 4 EBAE RS
ZHOT LR A Hh 2 —: TRUE. FALSE
Hth 2% 7
A EIf ) P
Se kg AF 7
iR H B 2 7
Nl

‘ ertc_tamper_pull_up_enable(TRUE);

5.8.41 KK¥ ertc_tamper_precharge_set
NE A T K # ertc_tamper_precharge_set

% 195. ¥ ertc_tamper_precharge_set

T H iR
A€ ertc_tamper_precharge_set
R E R Y void ertc_tamper_precharge_set(ertc_tamper_precharge_type precharge);
DigestiiR WENZ S HTRFE A, RT3 2465 ertc_tamper_pull_up_enable {5 7 A2
FrHBE S, A R E 178 B [A]
MASHA precharge: {2 75| T B[]
Z A #EYi: precharge &7 2 1% S L IUETE H
25 W
R [EME ¥
So oAt I
W e I
precharge

AR 51 JAITIFE HELI [R]

ERTC_TAMPER_PR_1_ERTCCLK: Tz Hiff il 1 4~ ERTC_CLK.
ERTC_TAMPER_PR_2 ERTCCLK: Tz Hiff iy 2 4 ERTC_CLK.
ERTC_TAMPER_PR_4 ERTCCLK: T Hiff [l 4 A~ ERTC_CLK.
ERTC_TAMPER_PR_8 ERTCCLK: T Hifif iy 8 A ERTC_CLK.
B

‘ ertc_tamper_precharge_set(ERTC_TAMPER_PR_2_ERTCCLK);

5.8.42 XK¥ ertc_tamper_filter_set
NERIA T R ertc_tamper_filter_set

% 196. ¥ ertc_tamper_filter_set
T H R

PR €2 ertc_tamper_filter_set

2023.10.26 #1751 hRZs 2.0.4
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W H i35
Pk Ot void ertc_tamper_filter_set(ertc_tamper _filter_type filter);
Thegfik BB NAR BB IN T8
WMAZHA filter: AR I A
S E: filter & b E 212 S H 0 vFIUE TE
2% I
R [EME I
Seth kAT I
B H R 4 I
filter
NAZ BE I [8]

ERTC_TAMPER_FILTER_DISABLE:
ERTC_TAMPER_FILTER_2:
ERTC_TAMPER_FILTER_4:
ERTC_TAMPER_FILTER_8:

il

ELE 2 YCRIMA R, FIENREM R
BELE 4 YRR FIENRE R
EELE 8 UCKIMA M, FIENREM KL

5.8.43

\ ertc_tamper _filter_set(ERTC_TAMPER_FILTER_2);

PR % ertc_tamper_detect_freq_set
NERFER T R EL ertc_tamper_detect_freq_set

* 197. R¥ ertc_tamper_detect_freq_set

W H #R
R ertc_tamper_detect_freq_set
R B T void ertc_tamper_detect_freq_set(ertc_tamper_detect_freq_type freq);

BILi 1 (B

BEE N A A

MASHA
EERIE

freq: AR Al E

freq & b 8 2 12 M A VFBUEEH

it 25 ¥

R EHME

IS S

off | off | et

e F e 2

freq
UNELoR/IPTES

ERTC_TAMPER_FREQ_DIV_32768:
ERTC_TAMPER_FREQ_DIV_16384:

ERTC_TAMPER_FREQ_DIV_8192:
ERTC_TAMPER_FREQ_DIV_4096:
ERTC_TAMPER_FREQ_DIV_2048:
ERTC_TAMPER_FREQ_DIV_1024:
ERTC_TAMPER_FREQ_DIV_512:
ERTC_TAMPER_FREQ_DIV_256:
~Fil

ERTC_CLK /32768
ERTC_CLK/ 16384
ERTC_CLK /8192
ERTC_CLK /4096
ERTC_CLK /2048
ERTC_CLK /1024
ERTC_CLK /512
ERTC_CLK/ 256

‘ ertc_tamper_detect_freq_set(ERTC_TAMPER_FREQ_DIV_512);

2023.10.26
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5.8.44 FK¥ ertc_tamper_valid_edge_set
NRAIR T PR EL ertc_tamper_valid_edge_set

% 198. E# ertc_tamper_valid_edge_set

B H iR
A EA ertc_tamper_valid_edge_set
PR T void ertc_tamper_valid_edge_set(ertc_tamper_select_type tamper_x,
ertc_tamper_valid_edge_type trigger);
Thegfik BB NI IA AL
WANSH tamper_x: Af2ik#%
SR FEN: tamper_x £ [/ £ Z S AV EUE 16
WA 2 trigger: ARG RO
S E . trigger & 2 %SRS VFIUE VL
ot 28 x
pAEIf ) 7
Sk ok AF x
Bl H B 4 7
tamper_x
MR
ERTC_TAMPER _1: Af2#&il 1
trigger
N2 RIS g eubit;
ERTC_TAMPER_EDGE_RISING: T
ERTC_TAMPER_EDGE_FALLING: RV
ERTC_TAMPER_EDGE_LOW: K~
ERTC_TAMPER_EDGE_HIGH: i HLF
~Hl

‘ ertc_tamper_valid_edge_set(ERTC_TAMPER_1, ERTC_TAMPER_EDGE_RISING);

5.8.45 ¥ ertc_tamper_timestamp_enable
IR T Bk ertc_tamper_timestamp_enable

£ 199. EK# ertc_tamper_timestamp_enable

i H R
ZERAEA ertc_tamper_timestamp_enable
R Y void ertc_tamper_timestamp_enable(confirm_state new_state);
Digeftik RANZEAEN, 7N (8] 8k Th e £ Bk
HNSH new_state: KAENZIHAFH, AR AIELD) R RRRAS
S LLEIE Hih 2 —: TRUE. FALSE
i 24 7
IR [al{E 7
Se kg AF i
B R FH ok 4 p
Nl

2023.10.26 ATT R hRZs 2.0.4
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l ertc_tamper_timestamp_enable(TRUE);

5.8.46 ¥ ertc_tamper_enable
TR T BREL ertc_tamper_enable

3+ 200. F % ertc_tamper_enable

it}

ertc_tamper_enable

void ertc_tamper_enable(ertc_tamper_select_type tamper_x, confirm_state

new_state);

Bl g (ipuy

MR FE

MAZHA

tamper_x: AfZik#*
SR FET: tamper_x £ [ £ Z SR A VFEUE 6

MASH 2

new_state: AfZATIIfEERIRA
ESHOT LRI 2 —: TRUE. FALSE

fnth 25

T

R EHME

Sk kAT

Wi F e

of | ofl | ot

tamper_x

NRIEF

ERTC_TAMPER _1: A 1

Bl

‘ ertc_tamper_enable(ERTC_TAMPER_1, TRUE);

5.8.47 E¥ ertc_interrupt_enable
AR T K ertc_interrupt_enable

& 201. E# ertc_interrupt_enable

m

ik

iy

ertc_interrupt_enable

RR S
S
;|

void ertc_interrupt_enable(uint32_t source, confirm_state new_state);

s
i
2t
[

Hh T {3 i

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

MANSH

new_state: HHIflREIRES
ESHET LR oz —: TRUE. FALSE

it 28

¥

IR [BI{E

Stk okt

e F e 2

off [off | od

source

TP A BE A BTl
ERTC_TP_INT: A=A

2023.10.26 # 178 T hRZs 2.0.4
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5.8.48

5.8.49

2023.10.26

ERTC_ALA_INT:

ERTC_WAT _INT:

ERTC_TS_INT:
il

D A ol
R 35
i LR

l ertc_interrupt_enable(ERTC_TP_INT, TRUE);

E ¥ ertc_interrupt_get
AR T R ertc_interrupt_get

% 202. F# ertc_interrupt_get

B | E1:57)
R4 ertc_interrupt_get
R E R Y flag_status ertc_interrupt_get(uint32_t source);
ThRestiik IRECF W AR A
LN | source: TFERHUIRASH Pk
ZRE7T: source B B £ 1% 28 o VI IUEE
it 24 7
YL EN flag_status: FrEIRE
ZAE N2 —: SET. RESET
SR okt 7
B R FH R 2 7
source
Hh T
ERTC_TP_INT: NAZASE W F By
ERTC_ALA_INT: [i%h A Hiiky
ERTC_WAT_INT: i s iy 45 H
ERTC_TS_INT: I 7 38k
A~

‘ ertc_interrupt_get(ERTC_TP_INT);

K% ertc_flag_get
TRME T RE ertc_flag_get

X 203. K# ertc_flag_get

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

#1791/
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5.8.50

2023.10.26

i H i35
iR H B 2 7
flag

B f ZRCIRS Obe i, HLESHE ST

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

il

e A RFEIRE
P 5 I 4 2 A7 s ST VR B b ks
I T e B A

H LG4 R &

H 1 B b ks
BEAMIIEAAR 5 6
B A bR

WG 2 5 T 7 5

It TR) Bk

IF T B S o
NARAGI 1 bk

A HE AL BE B 2 Jlibs i

| ertc_flag_get(ERTC_TP1F_FLAG);

BR ¥ ertc_interrupt_flag_get

NEMIA T K ertc_interrupt_flag_get

+ 204. RH ertc_interrupt_flag_get

TiH ity

R ertc_interrupt_flag_get

R B T flag_status ertc_interrupt_flag_get(uint32_t flag);
DhRek SRR EALRAS, FFH s 52 o A e iz

MASHA

flag: 772 RBURAS PR ik
SRR I flag

it 24 o
YL EN flag_status: FREALFPRES
ZiREE Ay bz —: SET. RESET
Stk kAT o
B H R 4 o
flag

M TR FF TR RIS I be &, Hal ik 28 5l

ERTC_ALAF_FLAG:
ERTC_WATF_FLAG:
ERTC_TSF_FLAG:
ERTC_TP1F_FLAG:
A~

B A bR
SR i T N b 25
I [ B &
NARAEI A FRis

‘ ertc_interrupt_flag_get(ERTC_TP1F_FLAG);

% 180 |
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5.8.51 ¥ ertc_flag_clear
NERAFR T KL ertc_flag_clear

5.8.52

2023.10.26

X 205. E# ertc_flag_clear

B H iR

A EA ertc_flag_clear

PR A void ertc_flag_clear(uint32_t flag);
Difettid TEBRBR EAL

MWASHA

flag: FREEBRIIFREILEHE
ZSHE AN IR . flag

it 24

x

R EHME

PSSR

W F R 2

off | off | ot

flag

T e R B ERRES AR
ERTC_ALAWF_FLAG:
ERTC_WATWF_FLAG:
ERTC_TADJF_FLAG:
ERTC_INITF_FLAG:
ERTC_UPDF_FLAG:
ERTC_IMF_FLAG:
ERTC_ALAF_FLAG:
ERTC_WATF_FLAG:
ERTC_TSF_FLAG:
ERTC_TSOF_FLAG:
ERTC_TP1F_FLAG:
ERTC_CALUPDF_FLAG:
B

&, HESHE 5N

BT A SRS bR &
R L 5 ) 2% B A7 8 VP S b &
S ¥ ] 2 o 2

H i#lia s &

H 5 S E b &
HEAWIA A bR &
Bl A bR

I L 5 o B o
R[] b &

B[] e A A
A 1
EHEAE B 387 56 b &

| ertc_flag_clear(ERTC_TP1F_FLAG);

i ¥ ertc_bpr_data_write
T EHIR T Bk %L ertc_bpr_data_write

R 206. K% ertc_bpr_data_write

W H iR

ZERAEA ertc_bpr_data_write

R Y void ertc_bpr_data_write(ertc_dt_type dt, uint32_t data);
Digeftik RS AN b BE A4 (BPR)

MASHA

dt: HEFAAA
SR EY: dt ERE L ZSH T IEE

WASHA

data: 32 fv#dE

S5 x
REHME x

#1811
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BH

[P

PSS

Wi F pa 4

dt
K 2 Ar o

ERTC_DT1:
ERTC_DT2:
ERTC_DT3:
ERTC_DT4:
ERTC_DTS:

Bl

Kl w5 174 1
Kol 75 1745 2
w3 1745 3
w5174 4
K75 174% 5

‘ ertc_bpr_data_write(ERTC_DT1, 0x12345678);

5.8.53 KKi¥ ertc_bpr_data_read

IR T BB % ertc_bpr_data_read

% 207. BK# ertc_bpr_data_read

BiH R
A€ ertc_bpr_data_read
PR uint32_t ertc_bpr_data_read(ertc_dt_type dt);

BvILE 1 (iR

A Bt A A s (BPRD B2

LN 2|

dt: FE T
SR EN: dt EREZESHARTIUETEE

it 25

x

iR [ElME

PR {3 P I A A7 A e

SR KA

x

Wik F pa 2

x

dt
Hyn A A7 4%

ERTC_DT1:
ERTC_DT2:
ERTC_DT3:
ERTC_DT4:
ERTC_DT5:

2N

Hodls A A7 A 1
il w4745 2
H w7 4% 3
Bl 74% 4
B 174% 5

‘ ertc_bpr_data_read(ERTC_DT1);

59 AT/ AERIEE (EXINT)

EXINT 2748451 exint_type, & XT3 “at32f425_exint.h il T :

/**

* @brief type define exint register all

*/

typedef struct

{

2023.10.26
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5.91

2023.10.26

} exint_type;

THREH T EXINT Zif7a8805 .

% 208. EXINT AR A%

T Had
inten HH A Rl 2T 7 2
evten FAE R A AE 2R
polcfg1 W e B A7 A7 25 1
polcfg2 PR B A 1738 2
swirg A R EF AT A
intsts TR B A7 2
TRGH T EXINT ZA7a8 0% :
% 209. EXINT FER$ R
ik & Ei::3%)

exint_reset

K EXINT iy S s IR 2 B B A fE

exint_default_para_init

25 EXINT W16 AL a5/ AR A (L

exint_init

EXINT #1461k

exint_flag_clear

THRRIEE EXINT MR &AL

exint_flag_get

FEELE E EXINT HFREN:

exint_interrupt_flag_get

BEHLE E EXINT o ks 47

exint_software_interrupt_event_generate AR W R
exint_interrupt_enable i RELE E I EXINT Ff i
exint_event_enable fH BEIE T 1 EXINT 4

¥ exint_reset
NRMIAR T BB EL exint_reset

* 210. F# exint_reset

A i3}
ZERAEA exint_reset
PR 2 A void exint_reset(void);
ThRedtk ¥ EXINT firf a7 47 s 2 B B AE
LN L 7
25 7
IR [EI AR 7
SR kAT 7
R FH eR 4 crm_periph_reset();
N

‘ exint_reset ();

% 183 |
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5.9.2 MK# exint_default_para_init

N FRAIER T KA exint_default_para_init

X 211. EH exint_default_para_init

BiH
A EA exint_default_para_init
PR T void exint_default_para_init(exint_init_type *exint_struct);
Thegdid 43 EXINT #Iaa 45 R M
ENSH exint_struct: F8IA exint_init_type KR4l
th =% 7
pAEIf ) 7
SR okt T L —A exint_init_type Z5AL A5 &
Bl H B 4 7
Nl

exint_init_type exint_init_struct;

exint_default_para_init(&exint_init_struct);

5.9.3 BR¥ exint_init
NERIA T R exint_init
 212. B exint_init

A
PRI 4 exint_init
R void exint_init(exint_init_type *exint_struct);
Thegsmiik EXINT #1461k
N exint_init_type: F§IH exint_init_struct 257 ({484}
it 24 &
R [EME ¥
SoR kAt F R LA exint_init_type KA E
R FH R 2 ¥
exint_init_type 7F at32f425_exint.h H5E X :
typedef struct
{
exint_line_mode_type line_mode;
uint32_t line_select;
exint_polarity_config_type line_polarity;
confirm_state line_enable;

} exint_init_type;

line_mode

MR AR T I A 2
EXINT_LINE_INTERRUPUT: T
EXINT_LINE_EVENT: HAFEE
line_select

2023.10.26 % 184 W
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line &+

EXINT_LINE_NONE:  AIEFAEAT line
EXINT_LINE_O: % #% line0
EXINT_LINE_1: %% line
EXINT_LINE_19: 1% line19
EXINT_LINE_20: % line20
line_polarity

fih R T B

EXINT_TRIGGER_RISING_EDGE: TR

EXINT _TRIGGER_FALLING EDGE:  FR&I&
EXINT_TRIGGER_BOTH_EDGE: HSp) RATN  Sapaibides
line_enable

HRR/IC L SE lines

FALSE: XHIILE line;

TRUE: ffifigie € line.

il

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);

5.9.4 % exint_flag_clear
R T R exint_flag_clear

* 213. EH exint_flag_clear

A i3}
R exint_flag_clear
R Y void exint_flag_clear(uint32_t exint_line);
Difeftiik ERRIEE EXINT (1 b s 47
MWASH exint_line: line 4%
WMEIEH: SR/ line_select
25 7
& B 7
SRkt 7
B FH R 2 7
N

‘ exint_flag_clear(EXINT_LINE_O);

2023.10.26 % 185 hRZs 2.0.4
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5.9.5 M¥ exint_flag_get
NERAE T R exint_flag_get

X 214. ¥ exint_flag_get

A iR
A EA exint_flag_get
PR A flag_status exint_flag_get(uint32_t exint_line);
Difeftig FREE E EXINT 9 ks 47
PNE 2 exint_line: line 3%
ZSHEAHER I line_select
it 25 p
YL EN flag_status: A&7 PR
ZREMER N2 —: SET, RESET.
SR okt o
B R o
~pl
flag_status status = RESET;
status = exint_flag_get(EXINT_LINE_O);

5.9.6 ¥ exint_interrupt_flag_get
NEIA T KL exint_interrupt_flag_get

£ 215. B exint_interrupt_flag_get

iH

E(i7p%)

iy

exint_interrupt_flag_get

R | R
S
e

flag_status exint_interrupt_flag_get(uint32_t exint_line)

IREGE 2 EXINT (1) S iz 47

gL
> |8
NS

exint_line: line #%#%
ZSHVEYIHR W, line_select

it 24 7
IR Al {E flag_status: #5EL ARG
ZREMER yHhz —: SET, RESET.
SR kAT 7
R FH e 4 7
N

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

5.9.7 ¥ exint_software_interrupt_event_generate

NEAIA T B # exint_software_interrupt_event_generate

2023.10.26
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5.9.8

5.9.9

2023.10.26

%+ 216. EK# exint_software_interrupt_event_generate

BiH #R
A€ exint_software_interrupt_event_generate
PR 2 A void exint_software_interrupt_event_generate(uint32_t exint_line);
Thegfik LR T R e
LITPNE 2 exint_line: line ¥t
WUEYEHE: ZHEFICH line_select
Hth 2% 7
A EIf ) P
Se kg AF 7
iR H B 2 7
Nl

‘ exint_software_interrupt_event_generate (EXINT_LINE_O);

¥ exint_interrupt_enable
NI T KL exint_interrupt_enable

 217. B exint_interrupt_enable

A i3}

PRI 44 exint_interrupt_enable

R Y void exint_interrupt_enable(uint32_t exint_line, confirm_state new_state);

Digeflid fii B % 2 1 EXINT 17

MASHA exint_line: line &3
WUETEHE . ZHEFICH line_select

WMASH 2 new_state: {EEECIA
EZSHOTLLIEEE Hh 2 — « FALSE, TRUE

it 24 7

IR [FIE &

SR kAT ¥

R FH R 2 &

N

‘ exint_interrupt_enable (EXINT_LINE_O);

B3 exint_event_enable
IR T K%L exint_event_enable

% 218. E ¥ exint_event_enable

TiH i
R exint_event_enable
BRI R R Y void exint_event_enable(uint32_t exint_line, confirm_state new_state);
e ik fli B E B EXINT Fiff:
MANSHA exint_line: line i&#*
N - % 187 R - T Wik 2.0.4
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HiA iR

WUETEH . ZHE[I3CH) line_select

MASH 2 new_state: {#EEECIA]
S HA UL E 2 — « FALSE, TRUE

i 25 7

R [EME 7

SRSkt 7

e F R 7

il

‘ exint_event_enable (EXINT_LINE_O0);

510 A7 (FLASH)
FLASH ZrfE# 2544 flash_type, & XT3 f4“at32f425_flash.h" i1 :
[
* @brief type define flash register all
*/

typedef struct
{
} flash_type;
TREH T FLASH Z/788 0 0.

% 219. FLASH F788x ME

T i
flash_psr NAEPERR IR R 27 A7 38 2
flash_unlock INAF R A A7 A%
flash_usd_unlock RAE P R S 5O e B 25 A7 2
flash_sts AR A A7 48
flash_ctrl PRI ) 25 A7 2
flash_addr IR A b1k 2 A7 24
flash_usd P RS %A
flash_epps EERRmFE R OIRES T A7 8
slib_sts0 INAF 22 4 FE XIS A A7 45 0
slib_sts1 PN A 22 4 P DOIRAS A A7 45 1
slib_pwd_clr IR 4 B X R ok 2 A7 2
slib_misc_sts DRIAT 22 4 e X B MRS B A7 48
flash_crc_addr Nf# CRC K I ih bk & A7 4%
flash_crc_ctrl AT CRC Reia 5 il 25 A7 4%
flash_crc_chkr NfF CRC K& R 7 4%
slib_set_pwd IR A7 4 JBE DX B % 5 P A o
slib_set_range IR A7 4 B DX Mk 1% 5 25 A7 2
em_slib_set FAFY RAFAE X I A X R A AE A
233.107 T % 188 | - R 2.0.4
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2023.10.26

Biias

iR

btm_mode_set

JR BN A X A5 B E 7 A7 4

slib_unlock

IN A7 2 4 o IX A o A7 4

NRGH T FLASH FE R

% 220. FLASH EERHRAE

i iR
flash_flag_get IREbR RS
flash_flag_clear BT E A bR E
flash_operation_status_get EAEIRAS IR CAFRIAAEER 1D
flash_operation_wait_for SRR TE R (AFRINAEER 1D
flash_unlock A7 (BB 1 A 2)
flash_lock INFEBUE (HEBINAES 1 F1 2)
flash_sector_erase J DX R B
flash_internal_all_erase PN B R A4
flash_user_system_data_erase P R0 5048 X k%
flash_word_program INAER T AR
flash_halfword_program INTEIZ LT g ie
flash_byte_program A% T T e
flash_user_system_data_program P 2505048 X gn e
flash_epp_set R gmFE R W E
flash_epp_status_get BEBRIm AR IR IR A SR
flash_fap_enable T ] ARV
flash_fap_status_get T ] ARAFIRAS R
flash_fap_high_level_enable R A DR B E
flash_fap_high_level_status_get R BT 0] PRAFAR A IR
flash_ssb_set RGBT TRE
flash_ssb_status_get REGHLE TR
flash_interrupt_enable INAE Hh TE B
flash_slib_enable LA EX A RE
flash_slib_disable TAFEX KA
flash_slib_state_get AR ORAS FREL
flash_slib_start_sector_get T4 g X T 46 s X R
flash_slib_inststart_sector_get TR X84 X T4 B X 3R
flash_slib_end_sector_get T4 g X 45 R J X R
flash_crc_calibrate INTF CRC #:4:
flash_boot_memory_extension_mode_enable | At & J& ZhFEFFACHS X ke N 42 A7 fif X 5k
flash_extension_memory_slib_enable fEREEAFY TR A7 X 4 22 4 X T e
flash_extension_memory_slib_state_get IREEAFY JRAE M X 22 FE X T RERAS
flash_em_slib_inststart_sector_get IR EAFY JRAE X 2 4 FE X 4B 2 XA e X 5 1
flash_low_power_mode_enable INAEARThFERE A

% 189 |

WA 2.0.4



U= AT32FA25[E £ FEBSP&Pack B H 18

5.10.1 E# flash_flag_get
NERAE T R flash_flag_get

R 221. E¥ flash_flag_get

A i)
R4 flash_flag_get
PR A flag_status flash_flag_get(uint32_t flash_flag);
Difeftig IR EALRES
WMANSH flash_flag: 75 ZEIRBORAS MR L £
it 25 7
YL EN flag_status: A&7 RS

ZREMER Nz —: SET, RESET.

SR okt o
B R o
flash_flag
AR TN AR A PR &
FLASH_OBF_FLAG: INAFEHAE N bR &
FLASH_ODF_FLAG: N TE ibn

FLASH_PRGMERR_FLAG: [N7EgmfesdiRtr&
FLASH_EPPERR_FLAG: NS RriRbn
FLASH_USDERR_FLAG: I/ &G X i ik &
il

flag_status status;

status = flash_flag_get (FLASH_ODF_FLAG);

5.10.2 K%} flash_flag_clear
NRAIR T R HL flash_flag_clear

R 222. ®H flash_flag_clear

T H iR
PRI 4 flash_flag_clear
R Y void flash_flag_clear(uint32_t flash_flag);
Difiedtiik TEBRPR AL
WMASH flash_flag: #HiEBRIIFR £iLHE
24 G
IR A G
Sk AF 7
A F R 8 7
flash_flag
ATERR B IR SR &
FLASH_ODF_FLAG: N AR AE e bR &

FLASH_PRGMERR_FLAG: [N{74nftiesrs
FLASH_EPPERR FLAG:  IN{F#5 MR R &
~Fl
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l flash_flag_clear(FLASH_ODF_FLAG);

5.10.3 K%\ flash_operation_status_get
R T BRI flash_operation_status_get

3+ 223. EK ¥ flash_operation_status_get

A ik

PR EA flash_operation_status_get

PR flash_status_type flash_operation_status_get(void);

ThRedtiik PIHRAERS

WmAZH o

it 24 o

YL EN BAERE, ESEOEHHIAR N, flash_status_type

SR ok o

B R FH R 2 7
flash_status_type
FLASH_OPERATE_BUSY: INAFHRAE AT
FLASH_PROGRAM_ERROR: IR A7 S P 1R
FLASH_EPP_ERROR: N S R iR
FLASH_OPERATE_DONE: INAF A E 58 K
FLASH_OPERATE_TIMEOUT: DN A7 45 A R I
Bl

flash_status_type status = FLASH_OPERATE_DONE;

/* check for the flash status */

status = flash_operation_status_get();

5.10.4 K%} flash_operation_wait_for
N RAHIER T A% flash_operation_wait_for

R 224. ¥ flash_operation_wait_for

A Ei:13%)
ZERAEA flash_operation_wait_for
R T flash_status_type flash_operation_wait_for(uint32_t time_out);
ThRedtik EfF N TR AR
MASH time_out: SF£F (1R 18 H 5[]
ZSHUE flash.h SLCH e ST #8439 F KRR IS I ]
i 24 7
IR [FE BARIRTS, ZSHOEAIHER I flash_status_type
SR kAT 7
R FH eR 4 7
flash_time_out
ERASE_TIMEOUT: BRI
PROGRAMMING_TIMEOUT: ey g
OPERATION_TIMEOUT: — AR
2023.10.26 - - #19M R - I fR7A 2.0.4
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Bl

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

5.10.5 BR¥ flash_unlock

FERAIA T PR flash_unlock

* 225. E# flash_unlock

i H

Eitipy

flash_unlock

void flash_unlock(void);

FPRADE PN A A A7 922 il 5 47

T

R EHME

etk 2FA

ek F e 2

of [ ofl | off | ot

Bl

‘ flash_unlock();

5.10.6 BR¥Y flash_lock
NERAFE T %L flash_lock

® 226. K# flash_lock

iH

E(i7p%)

i€

flash_lock

#

R | =
e

void flash_lock(void);

&

AEfIR

BIRE A P8 IR 74 ) A7 2%

MAZH

x

it 25

iR [ElME

SR KA

Wik F pa 2

off | off | ofl | et

2N

‘ flash_lock();

5.10.7 ¥ flash_sector_erase
NIRRT K% flash_sector_erase

# 227. B ¥ flash_sector_erase

T H iR
PR €2 flash_sector_erase
PR S B flash_status_type flash_sector_erase(uint32_t sector_address);
ThRestik PRIRAR e Huhk A B DX R DN A 500
2023.10.26 %192 7) R4 2.0.4
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BiH Ei: o)
WANSH sector_address: 7 ZAERR I X FTAEHE, 8 FHFNE X G ik
2% I
IR [EE EAEIRTS, ZSHOEYIREIR I flash_status_type
So oAt x
Wi F e 2 x
2Nl

flash_status_type status = FLASH_OPERATE_DONE;

flash_unlock();

status = flash_sector_erase(0x08001000);

5.10.8 Bfi¥\ flash_internal_all_erase

NERFER T % flash_internal_all_erase

% 228. H# flash_internal_all_erase

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

flash_status_type status = FLASH_OPERATE_DONE;

flash_unlock();

status = flash_internal_all_erase();

5.10.9 ¥ flash_user_system_data_erase

A Y
TR :

#io

2023.10.26

TR T AL flash_user_system_data_erase

R 229. K ¥ flash_user_system_data_erase

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

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

IREEIRI )7 RGBSR T FAP Z M HR 4
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Bl

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

5.10.10

¥ flash_word_program

TR T pREL flash_word_program

* 230. F# flash_word_program

5.10.11

2023.10.26

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

flash_status_type status = FLASH_OPERATE_DONE;
uint32_ti;
flash_unlock();
status = flash_sector_erase(0x08001000);
if(status = FLASH_OPERATE_DONE)
{

[* program 256 words */

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

{

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

¥ flash_halfword_program

NRAIR T BB HL flash_halfword_program

* 231. ®H flash_halfword_program

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

H

[P

R EHME

BAERE, 1ZSHOIEIREIR I flash_status_type

Sk kAT

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

Wi F pa 2

x

Bl

{

{

flash_status_type status = FLASH_OPERATE_DONE;
uint32_ti;

flash_unlock();

status = flash_sector_erase(0x08001000);

if(status = FLASH_OPERATE_DONE)

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

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

5.10.12

¥ flash_byte program

FEAER T K # flash_byte_program

* 232. E# flash_byte_program

i

B

(D)

flash_byte program

ke
BRI KR

flash_status_type flash_byte_program(uint32_t address, uint8_t data);

BILi 1 (B

G A — 77 RO B 245 R B bk

LN 2|

address: 4w fE Kk

MINSHL 2

data: ZWFERIEE

it 25

x

iR [ElME

EAEIRTS, ZSHOFEAIREIR I flash_status_type

IS S

ZHIE R IR L AR OXFF 4 U VF SR AR

e F e 2

¥

2N

{

{

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

flash_status_type status = FLASH_OPERATE_DONE;
uint32_t i;

flash_unlock();

status = flash_sector_erase(0x08001000);

if(status = FLASH_OPERATE_DONE)

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

2023.10.26
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5.10.13

¥ flash_user_system_data_program

TR T pRHL flash_user_system_data_program

X 233. E# flash_user_system_data_program

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

flash_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);

5.10.14 X ¥ flash_epp_set
TRAER T K% flash_epp_set

2023.10.26

+® 234. K# flash_epp_set

A i3}
ZERAEA flash_epp_set
R Y flash_status_type flash_epp_set(uint32_t *sector_bits);
Digeftik e B ¥R bR AR O 4P
LN 2 *sector_bits: HERRMFEORY B X Hidik v [ (K Fa 6t 7 15~0 &—frfR 4 4KB a1
X, AL 31 R INAY RIX, LB 1 RoR a0 R e X R
i 24 7
IR [FE EARIRTS, ZSHOEAIHEIR I flash_status_type
SR kAT 7
R FH eR 4 7
N

flash_status_type status = FLASH_OPERATE_DONE;

uint32_t epp_val[2];

flash_unlock();
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5.10.15

5.10.16

yeve e
JER :

ffno

2023.10.26

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);

¥ flash_epp_status_get

NEFR T R flash_epp_status_get

* 235. FK ¥ flash_epp_status_get

T H Eii:pa
R flash_epp_status_get
R Y void flash_epp_status_get(uint32_t *sector_bits);
Tyhe ik SRHUERR I LRI IRES
LN x
ot 28 *sector_bits: #ERGmFEORY I X MLV FE 485, (7 15~0 f— L 0RY 4KB JEH 1
X, A0 31 RPINAEY R IX, ALE 1 Rt JE X Ry s X R4
I ) 7
Sk ok AF x
W e I
~Hl

uint32_t epp_val[2];

/* get epp status */

flash_epp_status_get(epp_val);

¥ flash_fap_enable

T AR T K% flash_fap_enable

R 236. K% flash_fap_enable

T H R
ZERAEA flash_fap_enable
R T flash_status_type flash_fap_enable(confirm_state new_state);
ThRedtik e 2 V7 [ PR 4
WMASH new_state: FLE Vi {RIIRA

S BT LLEECE Hh 2 —: TRUE, FALSE.

i 24 7
IR [FE BARIRTS, ZSHOEAIHEIR I flash_status_type
Je ok AF W
B R FH ok 4 p

ZERHCAGEE R T I P R G XEH AR BT e R G4 I i EHr
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Bl

flash_unlock();

flash_status_type status = FLASH_OPERATE_DONE;

status = flash_fap_enable(TRUE);

5.10.17

PR % flash_fap_status_get

TR T R HL flash_fap_status_get

% 237. ¥ flash_fap_status_get

5.10.18

A ik
ZiRA €A flash_fap_status_get
PR flag_status flash_fap_status_get(void);
ThRedtiik SRELT ) R BARAS
WA o
it 24 o
YL ED flag_status: A&7 PR
ZIREMEF 2 —: SET, RESET.
S okt o
R FH R 2 7
Bl
flag_status status;
status = flash_fap_status_get();

¥ flash_fap_high_level _enable

R T B EL flash_fap_high_level_enable

% 238. BB¥ flash_fap_high_level_enable

A i3}
ERAE flash_fap_high_level_enable
PR3 flash_status_type flash_fap_high_level_enable(void);
ThRedthiR P & i 2 U e fRAP
HNSHL 7
i 24 7
IR [FE BARIRTES, ZSHOEAIHEIR I flash_status_type
SR kAT 7
R FH eR 4 7

TEE: ERIHRY— A

2N

SWD iR EE 1Tk A 25/ !

5.10.19

2023.10.26

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

K ¥ flash_fap_high_level_status_get

TR T K% flash_fap_high_level_status_get
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5.10.20

2023.10.26

X 239. K ¥} flash_fap_high_level_status_get

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

¥ flash_ssb_set

R T R HL flash_ssb_set

#® 240. X# flash_ssb_set

A i3}
A€ flash_ssb_set
R Y flash_status_type flash_ssb_set(uint8_t usd_ssb);
Digeflid FCE RARCE T
WmANZH usd_ssb: RAMETE, SHAABIEHAEGFIME, LACKLIAEE. &
bit 52 X . ssb_data_define
it 24 7
IR [F{E BAEIRTS, ZSHOFEAIREIR I flash_status_type
SR kAT ¥
R FH R 2 ¥

ssb_data_define

USD_WDT_ATO_DISABLE:
USD_WDT_ATO_ENABLE:

USD_DEPSLP_NO_RST:
USD_DEPSLP_RST:

USD_STDBY_NO_RST:
USD_STDBY_RST:

USD_BOOT1_LOW:
USD_BOOT1_HIGH:

USD_WDT_DEPSLP_CONTINUE:
USD_WDT_DEPSLP_STOP:

A1 E R s KA
A1 B 3 A sl fE

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

BEAFFHUE U AN AR B AL
BEAFF U 7 A Ao

2 BOOTO Jyi 1, INAE R SR PP AR X 3l
% BOOTO v, N AAF R 3l

TR R MR A 2 5 T 4K S 4
TR R MR A 2 5 14 52 1B 4
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USD_WDT_STDBY_CONTINUE:
USD_WDT_STDBY_STOP:

N

R I 7 [T AR T4
R I 7 1 D4 1 T4

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);

}

5.10.21

PR % flash_ssb_status_get

NERFEAR T iR flash_ssb_status_get

X 241. K# flash_ssb_status_get

A i3}
R flash_ssb_status_get
PRI uint8_t flash_ssb_status_get(void);
ThRestiik IR G E TS
WA o
i 24 7
YL EN RAEE FTE, 1ZEX N bit & X[ 5% ssb_data_define
SR okt 7
R FH R 2 ¥
Bl
uint8 t ssb_val;
ssb_val = flash_ssb_status_get();

5.10.22

¥ flash_interrupt_enable

N RAHIER T pREL flash_interrupt_enable

£ 242, K # flash_interrupt_enable

2023.10.26

A iR

ZERAE flash_interrupt_enable

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

ThRedtik e 2 TR A7 v T

LN flash_int: [NAZHWIEAL, ATDURAEEBEA S, FHEHREFR AL
flash_interrupt_type

WMASHL 2 new_state: FLE HWRIRE
S BT LLEECE Hh 2 —: TRUE, FALSE.

25 p

IR A p

So okt p
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5.10.23

BiH ik
B R 8 ¥
flash_interrupt_type
FLASH_ERR_INT: TN A7 R
FLASH_ODF_INT: DA AF45 A 56 1 R

Bl

\ flash_interrupt_enable(FLASH_BANK1_ERR_INT | FLASH_BANK1_ODF_INT, TRUE);

Bk ¥ flash_slib_enable

FERAFHR T K # flash_slib_enable

® 243. B flash_slib_enable

A i3}
A€ 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);
ThRedtiid fliRe 2 X ThRE, JFRCE bk

LN 2|

pwd: LAEXEN, ZAeFEXEENE A, N TR ER ARSI, ARERIN 7
by N I £ 5 B

MINSH 2 start_sector: Z4FEX IFUE X 54

WMANSEL3 inst_start_sector: %4 X4 X IFIERIX 5
MANSH 4 end_sector: 4 FEX 45 X S Y

i 24 7

IR [F{E EAEIRTS, ZSHOEAIREIR I flash_status_type
SRkt 7

e o 4 7

il

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

5.10.24 ¥ flash_slib_disable

2023.10.26

MR T ¥ flash_slib_disable

£ 244. K¥ flash_slib_disable

T H i)
R flash_slib_disable
BRI Y error_status flash_slib_disable(uint32_t pwd);
Difeftiik KAeZ X IRe
MmN pwd: ZafECER, TN IEFEE, 50 ZUEALE A B FH
i =4 7
R [EME IR

Z{E NH A2 —: ERROE, SUCCESS.

So oAt 5
W F R i
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TEE: HZEEUR L) 7 S AT I £ R AR TT -
B

error_status status;
status = flash_slib_disable(0x12345678);

5.10.25 ¥ flash_slib_state get
TR T pRHL flash_slib_state_get

F 245. E# flash_slib_state_get

A ik
ZiRA €A flash_slib_state_get
R E R Y flag_status flash_slib_state_get(void);
ThRestiid SREL 22 4 e X DI RE RS
WA o
it 24 o
YL ED flag_status: A&7 PR
ZIREMEF 2 —: SET, RESET.
S okt o
R FH R 2 7
Bl
flag_status status;
status = flash_slib_state_get();

5.10.26

¥ flash_slib_start_sector_get

R T BREL flash_slib_start_sector_get

® 246. K¥ flash_slib_start_sector_get

A i3}
ERAE flash_slib_start_sector_get
R Y uint16_t flash_slib_start_sector_get(void);
ThRedthiR SREL 2 A e X R ah e X5
HNSHL 7
i 24 7
IR [al{E TR G 5 X 515
SR kAT 7
R FH eR 4 7
Bl
uint16_t num;
num = flash_slib_start_sector_get();

5.10.27 % flash_slib_inststart_sector_get

NI T K flash_slib_inststart_sector_get

2023.10.26 & 202 R
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R 247. K ¥ flash_slib_inststart_sector_get

BiH #R
A€ flash_slib_inststart_sector_get
PR T uint16_t flash_slib_inststart_sector_get(void);
Thegfik SR 22 4 P X 452 XA B X5 1
LN I
th =% 7
Il ) LAPEIXAR L XA B X 55
Se kR AF 7
iR H B2 7
Nl
uint16_t num;
num = flash_slib_inststart_sector_get();

5.10.28 K% flash_slib_end_sector_get

R T PR flash_slib_end_sector_get

F* 248. X ¥ flash_slib_end_sector_get

A i3}
A€ flash_slib_end_sector_get
PR uint16_t flash_slib_end_sector_get(void);
Difedtiik SRUR 22 4 R X 45 R [X 51
WmANZH o
it 24 ¥
IR [FIE 24 PE X A5 X 55
SR kAT ¥
R FH R 2 &
Bl
uint16_t num;
num = flash_slib_end_sector_get();

5.10.29

¥ flash_crc_calibrate

N ERHIR T % flash_crc_calibrate

£ 249. B ¥ flash_crc_calibrate

T H ik
R flash_crc_calibrate
PR E uint32_t flash_crc_calibrate(uint32_t start_sector, uint32_t sector_cnt);
Dhredd P PN A7 4R E T B X ) CRC 5
WMASHA start_sector: CRC #H I f 5 X 515
BMINSHL 2 sector_cnt: CRC 55 X M4
2% I
R [EME THHE M CRC fH
So oAt 5

2023.10.26
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WA ik
W F R 2 x
TERE: ITE R XA FEBE CI &2/ X K E TG X, T GE— X B

~hl
uint32_t crc_val;

crc_val = flash_crc_calibrate(0, 10);

5.10.30 ¥ flash_boot_memory_extension_mode_enable
NI T B flash_boot_memory_extension_mode_enable

* 250. FK# flash_boot_memory_extension_mode_enable

T H Eii:pa
R flash_boot_memory_extension_mode_enable
PR E R Y void flash_boot_memory_extension_mode_enable(void);
ThRestiid FC B R SR P ACRY XA 9 A7 R A A X gk
A& 5 RGEA AR
LN I
it 2% W
IR [FME 7
et kAT I
R FH R 2 I
VLR BIRER BERLE —k, —HAEM, WA, LR SR CSX .
~Hl
flash_boot_memory_extension_mode_enable();
nvic_system_reset();

5.10.31 ¥ flash_extension_memory_slib_enable
NEAIA T i # flash_extension_memory_slib_enable

% 251. E¥ flash_extension_memory_slib_enable

TiH Eii:py

R flash_extension_memory_slib_enable

PR B T flash_status_type flash_extension_memory_slib_enable(uint32_t pwd, uint16_t
inst_start_sector);

Dhredd FERE AP TR AT DX I 42 PE X T g, I IC B B0 XA B X

MINZH pwd: FAEYRAEGE X I 4 e XA, 224 R X B 8 SO, s TH SR
FHORIBE, A4 IR 75 i\ IE 00 ) 5 1

WMASH 2 inst_start_sector: FAFY R A7 X 45 %2 4 E X 45 4 X FF U ol [X 51

25 7

IR [EE BERAS, 1ZSEEYIREIA W flash_status_type

So oAt 7

Wi F R 2 x

VEE: NI RAF 1 X [N R BEH — T IX B B 22 X T BE -
Nl

2023.10.26 # 204 hRZs 2.0.4
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flash_status_type status = FLASH_OPERATE_DONE;

status = flash_extension_memory_slib_enable(0x123456, 0x01);

5.10.32 ¥ flash_extension_memory_slib_state get

TR T PR flash_extension_memory_slib_state_get

R 252. K# flash_extension_memory_slib_state_get

i H ity
A EA flash_extension_memory_slib_state_get
PR flag_status flash_extension_memory_slib_state_get(void);
TyRe ik I EAY RAAE X 22 EX DIRIRE
LN 2 7
ot 28 x
YL ED flag_status: A&7 RS
ZR EME R bz —: SET, RESET.
Sk ok AF 7
W e 2 I
il
flag_status status;
status = flash_extension_memory_slib_state_get();

5.10.33 K% flash_em_slib_inststart_sector_get

R T BREL flash_em_slib_inststart_sector_get

F 253. E# flash_em_slib_inststart_sector_get

A i3}
ERAE flash_em_slib_inststart_sector_get
PR 3 uint16_t flash_em_slib_inststart_sector_get(void);
ThRedthiR RIEALY A X 22 R X 4R 4 Xt ah e X 5
LN 2 ¥
i 24 ¥
IR [al{E FAY RAEAEIX 224 e X H8 4 X 46 B X 5hY
SR kAT 7
R FH e 4 7
Bl
uint16_t num;
num = flash_em_slib_datastart_sector_get ();

5.10.34 ¥ flash_low_power_mode_enable

R T R %L flash_low_power_mode_enable

% 254. K¥ flash_low_power_mode_enable

WA ik
PRI H4 flash_low_power_mode_enable
2023.10.26 % 2057 R4 2.0.4
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5.11
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HiA iR
PR E R Y void flash_low_power_mode_enable(confirm_state new_state);
Tifeftig T B N AR D FEAR 20
LITPNE 2 new_state: FLE N/HKIIFRIRTS
ZHOT LR A i 2 —: TRUE, FALSE.
i 24 ¥
15 [EME ¥
Seth kAT ¥
B H R 4 ¥
~Hl

| flash_low_power_mode_enable(TRUE);

BHMEHAgmtaY (GPIO/IOMUX)

GPIO 44514 gpio_type, & XT3 14 “at32f425_gpio.h i T

[
* @brief type define gpio register all
*/

typedef struct

{

} gpio_type;
TRAEH T GPIO F 740

& 255. GPIO FHHI R
R Ei:13%)

cfgr GPIO it & w7495

omode GPIO # th U A7 9%

odrvr GPIO HLHESN/MR N BE 7 V) 428 | T A7 4%
pull GPIO R/ FHFf7a%

idt GPIO %y N Hiii 2 A7 7%

odt GPIO it i 2 17 2%

scr GPIO & B/iER T

wpr GPIO S {f¥ %17 2%

muxl GPIO & HRAL & 4797

muxh GPIO & H @i e 4795

clr GPIO ik bk 2 4745

hdrv PR IR AE SR B T V) 4428 1) 7 A7 4%

THRAH T GPIO A1 IOMUX JE B& % W

% 256. GPIO 1 IOMUX EF¥a %

RH 4

[P

gpio_reset

GPIO Hi CRM E A Zrfrgs E A0

& 206 |
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gpio_init

WG GPIO #hi%

gpio_default_para_init

WItEtk GPIO BRiA 4L

gpio_input_data_bit_read

BEHUEE ) GPIO i N i 11 ) 5|

gpio_input_data_read

BHUHE E 1) GPIO % A\ 3 1

gpio_output_data_bit_read

BEHUHE E 1) GPIO it it 11 51

gpio_output_data_read

BEHUHE E 1) GPIO i th i 11

gpio_bits_set

EI GPIO 5]

gpio_bits_reset

47 GPIO 5]

gpio_bits_write

5 GPIO 5| &

gpio_port_write

5 GPIO i 1A

gpio_pin_wp_config

Bt & GPIO 5IHIE Ry

gpio_pins_huge_driven_config

B & GPIO 5 BAIR A Fa it HE S MR fiE

gpio_pin_mux_config

fic & 51 IOMUX T

5.11.1 ¥ gpio_reset

TRAA T KL gpio_reset

% 257. H# gpio_reset

mHE R
A€ gpio_reset
PRI void gpio_reset(gpio_type *gpio_x);
Lhae g GPIO ti CRM S A7 f7 43 AL
WmANZH gpio_x: FTik#EM GPIO 4k, %S Hr LI H Hhz —:
GPIOA, GPIOB, GPIOC, GPIOD, GPIOF
it 24 7
2 [El{E 7
SRkt 7
B8 R £ crm_periph_reset();
A~

‘ gpio_reset(GPIOA);

5.11.2 E¥# gpio_init

NERFIAR T PAEL gpio_init

* 258. B gpio_init

W H iR

R4 gpio_init

R T void gpio_init(gpio_type *gpio_x, gpio_init_type *gpio_init_struct);
ThRedtik Wikt GPIO #hi%

MANSHA

gpio_x: FTEFEHT GPIO ML, S ¥R LEHUA Pz —:
GPIOA, GPIOB, GPIOC, GPIOD, GPIOF

WMANSH 2 gpio_init_struct: f&m&5 44 gpio_init_type fIfa%t
24 x
IR [EME o

2023.10.26
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i H EiEp)
PSS ¥
Wi F pa 4 x

gpio_init_type structure
gpio_init_type f£ at32f425_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

LR EARER GPIO 5]
GPIO_PINS_0: GPIO 5| #1 0
GPIO_PINS_1: GPIO 7|l 1
GPIO_PINS_2: GPIO 7| 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 7| #1 6
GPIO_PINS _7: GPIO 5| J#1 7
GPIO_PINS_8: GPIO 7|1 8
GPIO_PINS_9: GPIO 7| #1 9
GPIO_PINS 10: GPIO 5[} 10
GPIO_PINS 11:  GPIO 5| 11
GPIO_PINS 12:  GPIO 5|} 12
GPIO_PINS 13: GPIO 5|}#113
GPIO_PINS 14: GPIO 5|} 14
GPIO_PINS 15:  GPIO 5|} 15

gpio_out_type
W E GPIO % i 27

GPIO_OUTPUT_PUSH_PULL:  GPIO #f#4m i =X

GPIO_OUTPUT_OPEN_DRAIN:  GPIO T4 i =X

gpio_pull

WHE GPIO L Tt

GPIO_PULL_NONE:  GPIO % I TF#:

GPIO_PULL_UP: GPIO Ltk

GPIO_PULL_DOWN:  GPIO FHifz

gpio_mode

WHE GPIO #ix

GPIO_MODE_INPUT: FLE GPIO Afi A B

GPIO_MODE_OUTPUT: L& GPIO Myt

GPIO_MODE_MUX: il B GPIO & R

GPIO_MODE_ANALOG: FLE GPIO A
2023.10.26 - - % 208 - - A 2.0.4
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gpio_drive_strength

& GPIO WzhfE 1

GPIO_DRIVE_STRENGTH_STRONGER: # K HLRHESNM N fE
GPIO_DRIVE_STRENGTH_MODERATE: & 1 HiififEsh/ W fig
N

gpio_init_type gpio_init_struct;

gpio_init_struct.gpio_pins = GPIO_PINS_O0;

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);

& ¥ gpio_default_para_init
NERAIR T K% gpio_default_para_init

% 259. H#¥ gpio_default_para_init

mHE R

R gpio_default_para_init

R Y void gpio_default_para_init(gpio_init_type *gpio_init_struct);
ThRestiik YILh1k GPIO BRIA S %L

WMANSH gpio_init_struct: & M54k gpio_init_type (Ifa %t

it 24 7

& [BE 7

SR okt 7

R FH R 2 7

NIRRT gpio_init_struct &Nk 5 ERAE

 260. gpio_init_struct BRiAME

HLR BRIME

gpio_pins GPIO_PINS_ALL

gpio_mode GPIO_MODE_INPUT

gpio_out_type GPIO_OUTPUT_PUSH_PULL

gpio_pull GPIO_PULL_NONE

gpio_drive_strength GPIO_DRIVE_STRENGTH_STRONGER
2Nl

gpio_init_type gpio_init_struct;

gpio_default_para_init(&gpio_init_struct);

¥ gpio_input_data_bit_read
FHEAFER T K H gpio_input_data_bit_read

% 261. E¥ gpio_input_data_bit_read

BiH i}

PRI H4 gpio_input_data_bit_read

& 209 |
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5.11.5

5.11.6

2023.10.26

W H i)
PR E R Y flag_status gpio_input_data_bit_read(gpio_type *gpio_x, uint16_t pins);
Tifeftig BEERFE E 1 GPIO # A\ K 15|
NS gpio_x: FTi&#EN) GPIO 4N, %S Hr LR A HFZz —:
GPIOA, GPIOB, GPIOC, GPIOD, GPIOF
MNSH 2 pins: KERLEM GPIO 5, &% gpio_pins 2 F HUE
i 24 7
12 [EME BEHL GPIO F A 51 BIRZS
etk kAT ¥
B R FH o 4 7
~pl

‘ gpio_input_data_bit_read(GPIOA, GPIO_PINS_0);

¥ gpio_input_data_read
NEAFER T % gpio_input_data_read

% 262. E¥ gpio_input_data_read

TiH iR
R gpio_input_data_read
PR T uint16_t gpio_input_data_read(gpio_type *gpio_x);
Tyhe ik BEELHE B 1 GPIO g A i [
LN gpio_x: Pk GPIO 4hk, ZZ A LA E Hhz —:
GPIOA, GPIOB, GPIOC, GPIOD, GPIOF
a2 8 x
A IR B GPIO iy Ay AR A
Sk ok AF x
W F eR 2 7
~Hl

‘ gpio_input_data_read(GPIOA);

¥ gpio_output_data_bit_read

T AR T % gpio_output_data_bit_read

* 263. ¥ gpio_output_data_bit_read

W H iR

ZERAEA gpio_output_data_bit_read

R T uint16_t gpio_output_data_bit_read(gpio_type *gpio_x);
Difiedtiik IR 2 1 GPIO Hy st K 51

MANSH

gpio_x: FTiEFEH) GPIO Ahs, %S A IEHH iz —:
GPIOA, GPIOB, GPIOC, GPIOD, GPIOF

MNZH 2 pins: K ZECE ) GPIO 5, 2% gpio_pins A7 HUE i
S5 x

REHME BEHU GPIO it 51 PR A

SR KA x

210 |
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| gpio_output_data_bit_read(GPIOA, GPIO_PINS_0);

5.11.7 % gpio_output_data_read

N EHIR T B % gpio_output_data_read

# 264. E¥ gpio_output_data_read

B | E1:57)
DA EA gpio_output_data_read
PR uint16_t gpio_output_data_read(gpio_type *gpio_x);
ThRestiik BEBUHE 2 [ GPIO iy it 1
MIANZH gpio_x: Fri&#H GPIO 4%, ZSH LAk e Kz —:
GPIOA, GPIOB, GPIOC, GPIOD, GPIOF
i 24 7
iR el B GPIO it i ARZS
Se kAT 7
B R FH R 2 7
il

‘ gpio_output_data_read(GPIOA);

5.11.8 K gpio_bits_set
NERAE T R gpio_bits_set

% 265. W¥ gpio_bits_set

TiH ity

R gpio_bits_set

R B T void gpio_bits_set(gpio_type *gpio_x, uint16_t pins);
DhRe ik BN GPIO 51

LN 2|

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

MANZH 2

pins: K EMEN GPIO 3, &% gpio_pins & F HUE L H

fnth 25

¥

iR el

Stk okt

e F pR 2

of | ofl | et

2N

\ gpio_bits_set(GPIOA, GPIO_PINS_0);

5.11.9 ¥ gpio_bits_reset
TR T KL gpio_bits_reset

2023.10.26
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R 266. K gpio_bits_reset

BiH iR
A€ gpio_bits_reset
PR T void gpio_bits_reset(gpio_type *gpio_x, uint16_t pins);
Thaedtik 40 GPIO 5l
HNZH gpio_x: Frik$Fm GPIO 4hk, S LAk e Kbz —:
GPIOA, GPIOB, GPIOC, GPIOD, GPIOF
BMINSHL 2 pins: MERLEN GPIO 5|1, &% gpio_pins B F HUETE
th =% 7
Il ) P
Se kg AF 7
Bl H R 4 7
Nl

| gpio_bits_reset(GPIOA, GPIO_PINS_0);

5.11.10 ¥ gpio_bits_write
NRH#E T R gpio_bits_write

# 267. BR¥ gpio_bits_write

mHE R
A€ gpio_bits_write
R void gpio_bits_write(gpio_type *gpio_x, uint16_t pins, confirm_state bit_state);
Difedtiik 5 GPIO 5 {4
HNSH gpio_x: FTEHFER GPIO 4k, ZSEFTLUERH Kz —:
GPIOA, GPIOB, GPIOC, GPIOD, GPIOF
MINSH 2 pins: KERLEM GPIO 51, &% gpio_pins £ F HUEE
MAZSH3 bit_state: K Z 5 A GPIO 5]iI{E, "+ 1 (TRUE) 50 (FALSE)
i 24 7
IR [FIME 7
SR kAT ¥
R FH R 2 &
N

| gpio_bits_write(GPIOA, GPIO_PINS_0, TRUE);

5.11.11 K% gpio_port_write
NERAE T R gpio_port_write

# 268. K gpio_port_write

T H ik

R4 gpio_port_write

R ER T void gpio_port_write(gpio_type *gpio_x, uint16_t port_value);

Thaefiid 5 GPIO ¥t {4

MANZH gpio_x: Frik$Em) GPIO 4hk, S H LAk e bz —:
GPIOA, GPIOB, GPIOC, GPIOD, GPIOF

2023.10.26 #2121 hRZs 2.0.4
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5.11.13
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W H Ei::3%)
WMASH 2 port_value: ¥ %5 N\ H18, ATEL 0x0000~0xFFFF
IR [E{E 7
S Ak 7
W F R 7
il

l gpio_port_write(GPIOA, OxFFFF);

¥ gpio_pin_wp_config

NERIA T %L gpio_pin_wp_config

% 269. K gpio_pin_wp_config

TiH iR
EiRA €A gpio_pin_wp_config
PR T void gpio_pin_wp_config(gpio_type *gpio_x, uint16_t pins);
Thread B & GPIO 5|5 {Ry
MWNZHA gpio_x: FTiE#ER GPIO 4k, ZSHmT UL E Kz —:
GPIOA, GPIOB, GPIOC, GPIOD, GPIOF
MINSH 2 pins: KERLEM GPIO 51, &% gpio_pins & HUEE
ot 28 x
A IR 7
Sk ok AF x
W F R 2 7
Nl

‘ gpio_pin_wp_config(GPIOA, GPIO_PINS_0);

¥ gpio_pins_huge_driven_config

TR T BAEL gpio_pins_huge_driven_config

R 270. ¥ gpio_pins_huge_driven_config

W H iR

PR 4 gpio_pins_huge_driven_config

R Y void gpio_pins_huge_driven_config(gpio_type *gpio_x, uint16_t pins,
confirm_state new_state);

Difeftiik FCE GPIO 5 Jk oK f st #HEsh /M R

MASHA

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

MNSH 2 pins: JGEEE K GPIO 51, &% gpio_pins & & BUEILHE
MINSH 3 new_state: {4 ZELE K BEIRMESIMNGE PR, BB H (TRUBE) szt
H (FALSE)
25 7
IR JEI 7
So okt 7
T % 2137 - T T k204
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‘ gpio_pins_huge_driven_config(GPIOA, GPIO_PINS_0, TRUE);

5.11.14 % gpio_pin_mux_config

N EHIR T B %L gpio_pin_mux_config

F 271. ®# gpio_pin_mux_config

HiH #id

DA EA gpio_pin_mux_config

PR E R Y void gpio_pin_mux_config(gpio_type *gpio_x, gpio_pins_source_type
gpio_pin_source, gpio_mux_sel_type gpio_mux);

btz 3 it & 5| 5 IOMUX Zhfig

MWANSH A gpio_x: JFEFEH GPIO 4, %S 3T Lk Kbz —:
GPIOA, GPIOB, GPIOC, GPIOD, GPIOF

MAZH 2 gpio_pin_source: 4 ELE K GPIO 5

MANZH 3 gpio_mux: B E 1) IOMUX & 514

LOHE St x

R x

Seh sk tE x

eV R 8 x

gpio_pin_source

& GPIO 5]

GPIO_PINS_SOURCEQO: GPIO 7| 1 0

GPIO_PINS_SOURCE1: GPIO 7| i 1

GPIO_PINS_SOURCE2: GPIO 7|l 2

GPIO_PINS_SOURCE3: GPIO 7| i1 3

GPIO_PINS_SOURCE4: GPIO 7| i1 4

GPIO_PINS_SOURCES5: GPIO 7| 1 5

GPIO_PINS_SOURCES®: GPIO 7| 1 6

GPIO_PINS_SOURCE7: GPIO 5| 1 7

GPIO_PINS_SOURCES: GPIO 7| 1 8

GPIO_PINS_SOURCE9: GPIO 5| 1 9

GPIO_PINS SOURCE10:  GPIO 5|4 10

GPIO_PINS_SOURCE11:  GPIO 3|l 11

GPIO_PINS SOURCE12:  GPIO 5] f{l 12

GPIO_PINS SOURCE13:  GPIO 5|4 13

GPIO_PINS SOURCE14:  GPIO 5|4 14

GPIO_PINS SOURCE15:  GPIO 5|4 15

gpio_mux

I FEALE ) IOMUX Z5ME

GPIO_MUX_0

GPIO_MUX_1

GPIO_MUX_2

233.107 - - 214?__ T WA 2.0.4
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GPIO_MUX_3
GPIO_MUX_4
GPIO_MUX_5
GPIO_MUX_6
GPIO_MUX_7
~Fi

l gpio_pin_mux_config(GPIOA, GPIO_PINS_SOURCEO, GPIO_MUX_0);

12C 80 (12C)

12C # {74451 i2c_type, 3 XT3 “at32f425_i2c.h i T

/**

* @brief type define i2c register all

*/
typedef struct
{

}i2c_type;

TREHT 12C FAEAB RN

# 272.12C FHEBXMER

T R
ctrl1 P A7 A 1
ctrl2 Pl a7 4 2
oaddr1 AP IR AR 1
oaddr2 AP AER 2
clketrl I 7 27 A A
timeout ABIN e
sts W&
clr RETERR AT
pec PEC #A7#%
rxdt B
txdt RIKGFAF A

NREGH T 12C PR ELE

% 273.12C EERHRE

HH 4 i3
i2c_reset 12C 4Mg AL
i2c_init 12C ¥Idhtk, WESLEE ., Hrisss
i2c_own_address1_set WE AP 1
i2c_own_address2_set WEANHMAL 2
i2c_own_address2_enable AL 2 fiEE
i2c_smbus_enable SMBus i &

- - % 2151 - B 2.0.4
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i2c_enable 12C A fifE
i2c_clock_stretch_enable Il 2 J A i
i2c_ack_enable ACK i B A5
i2c_addr10_mode_enable FEHLRIZE 10 HrhhkRE A R
i2c_transfer_addr_set T B ENLAE R AL
i2c_transfer_addr_get SR ML A% ML
i2c_transfer_dir_set T B MR 7
i2c_transfer_dir_get MUK I £ 0 7 1)
i2c_matched_addr_get MR B b 41k G e (1
i2c_auto_stop_enable H 3 R IE 1 IE PR RE
i2c_reload_enable REH R AR e
i2c_cnt_set W B RE SR AN
i2c_addr10_header_enable 10 £ Hitik Sk S HU] 74
i2c_general_call_enable IR B
i2c_smbus_alert_set SMBus #2155 &
i2c_slave_data_ctrl_enable ML EEA AT A7 )
i2c_pec_calculate_enable PEC 5 ffifE
i2c_pec_transmit_enable PEC f&5i{li fg
i2c_pec_value_get I YHT PEC 1H

i2c_timeout_set

TBLTEL IS L R RS 0B (1]

i2c_timeout_detcet_set

LB I FRL TR I e A 2

i2c_timeout_enable

B e L S A 00 8

i2c_ext_timeout_set

BEE B I P A Jr e I I (1]

i2c_ext_timeout_enable

SN B AE R I i

i2c_interrupt_enable 12C i fERE
i2c_interrupt_get HR T AR RS IR
i2c_dma_enable DMA &5 s
i2c_transmit_set EVLE Bk &
i2c_start_generate PR A
i2c_stop_generate PR A
i2c_data_send RIEHE
i2c_data_receive B
i2c_flag_get FREUbT &
i2c_flag_clear HERARE

F274. 12C NHEERELER

HH 4 i3
i2c_config 12C B FH EXTa6 1L
i2c_lowlevel_init 12C & EWIHE L
i2c_wait_end 12C SR HIR R4 TR
i2c_wait_flag 12C & H5hr 4

i2c_master_transmit

12C EFUEIEHE RO

i2c_master_receive

12C EHLE I HHE (R

i2c_slave_transmit

12C MHLRZEEHE G

i2c_slave_receive

12C MAHLEZISH s (R
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i2c_master_transmit_int

12C FEHURZEHHE (FPWE=D

i2c_master_receive_int

12C EHLESHHE ORI

i2c_slave_transmit_int

12C MAHLA & Hids ORIt

i2c_slave_receive_int

12C MHLEH R Chlsi=D

i2c_master_transmit_dma

12C EHRIEZSE (DMA D

i2c_master_receive_dma

12C F ML (DMA Bix)

i2c_slave_transmit_dma

12C MALRIZEZHE (DMA =)

i2c_slave_receive_dma

12C MALEEHE (DMA £

i2c_smbus_master_transmit

SMBus EHUAEHSE (FEifiE)

i2c_smbus_master_receive

SMBus FEHLIZICEE =0

i2c_smbus_slave_transmit

SMBus ML A S (R

i2c_smbus_slave_receive

SMBus MHLiZHCEE CRE i)

i2c_memory_write

12C E#i#E %] EEPROM (0

i2c_memory_write_int

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

i2c_memory_write_dma

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

i2c_memory_read

I2C )\ EEPROM B:3dlE (R0

i2c_memory_read_int

I2C )\ EEPROM B34l (K=

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 4
i2c_dma_tx_irq_handler 12C DMA & 3% H 7 6 %5
i2c_dma_rx_irq_handler 12C DMA HWie I ek 45

5.12.1 ¥ i2c_reset
NERAER T R i2¢c_reset

& 275. B¥ i2c_reset

TiH ity

R i2c_reset

Eap gt void i2c_reset(i2c_type *i2c_x);

DhRek Bt CRM (RHEPFIEALE D SAL12C Sk, 4 12C B FF £ as BRI E

MANSHA

i2c_x: P 12C b

ZZHOT LU E bz —: 12C1, 12C2
i =4 o
12 [EE o
Stk AT o
W FH pR B void crm_periph_reset(crm_periph_reset_type value, confirm_state new_state)
Bl

| i2c_reset(12C1);

5.12.2 E ¥ i2c _init
TERIIA T RREL i2¢_init

2023.10.26
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R 276. FI i2c_init

B H i3
A€ i2c_init
PR T void i2¢_init(i2c_type *i2c_x, uint8_t dfilters, uint32_t clk);
Thaefbik WH 12C BLHE, DLRECTIR A
NS i2c_x: Fik#EM 12C 4K
ZESHOT LI Kbz —: 12C1, 12C2
NS 2 dfilters: %5k 2%, G 0x00~0xO0F
FHEFE A P A B A R I 2 1 B RO KA, T DA e RT3
WA 3 clk: W77 728 (12C_CLKCTRL) {H, H-F#iil 12C @HEE . 1Z{E 7 LUl
“Artery_12C_Timing_Configuration” T.E i+ Hisk, {7k LA
(AN0091_AT32F435_437_12C_Application_Note)
24 7
A ELEEN 7
S AF 7
U P R 4 7
il

\ i2c_init(12C1, OxOF, 0x80504CAE);

5.12.3 Ki¥ i2c_own_address1_set

FRAIR T A% i2c_own_address1_set

® 277. B# i2c_own_address1_set

H

E(i1p

4

i2c_own_addressl1_set

el =
e

void i2c_own_address1_set(i2¢_type *i2c_x, i2c_address_mode_type mode,
uint16_t address);

BILi 1 (B

BEEANLHE 1

LN 2|

mode: ANHHE 1 HihEAE
Z %Y mode [T £ 1% 5 5 AR i BUE Y

MINSHL 2

address: ANl 1

28

¥

IR [BI{E

SR KA

Wi F pa 2

off | o | eft

mode

AHLHBHE 1 HHEAF
I2C_ADDRESS_MODE_7BIT:
|2C_ADDRESS_MODE_10BIT:

2N

7 fr b
10 fir it k52 5

\ i2c_own_address1_set(I12C1, 12C_ADDRESS_MODE_7BIT, 0xA0);

5.12.4 ¥ ¥ i2c_own_address2_set

TNEIA T K # i2c_own_address2_set

2023.10.26
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5.12.5

2023.10.26

R 278. K# i2c_own_address2_set

BiH iR
A€ i2c_own_address2_set
PR T void i2c_own_address2_set(i2c_type *i2c_x, uint8_t address,
i2c_addr2_mask_type mask);
Thegfig WEANMAE 2, RAEANMIL 2 585, bl A8 TEERNZZibhE
RCHE 7 Ak, AR 10 7 ibhik
MANSHA i2c_x: FTELFEHT 12C 4hixk
SZHOT LR A bz —: 12C1, 12C2
NS 2 address: AWl 2
MANSH 3 mask: AHLHhE 2 1757k
Z BT mask 75 H 2 2SO VERUE O
ot 28 x
pA I[N 7
Sk ok AF x
Bl H R 4 7
mask
AR 2 17 BF i

|2C_ADDR2_NOMASK: VLAz bl hr[7: 1]

12C_ADDR2_MASKO01:
12C_ADDR2_MASKO02:
12C_ADDR2_MASKO03:
12C_ADDR2_MASKO04:
12C_ADDR2_MASKO05:
12C_ADDR2_MASKO06:
12C_ADDR2_MASKO07:

Bl

LR AI[7: 2]
LR AI[7: 3]
RUCEHE R 4]

RUCE LRI [7: 5]

RUCE LRI [7: 6]
UG b A B [7]

BT Ak 12C {5 Huhk #8225

‘ i2c_own_address2_set(12C1, 0xB0, 12C_ADDR2_NOMASK);

¥ i2c_own_address2_enable

R T K% i2c_own_address2_enable

R 279. E¥# i2c_own_address2_enable

i H R

ZERAEA i2c_own_address2_enable

R Y void i2c_own_address2_enable(i2c_type *i2c_x, confirm_state new_state);
Thegfig AHLHAE 2 fERE, RAAFEAYUIE 2 (58 T 2 JE AL 2 A H R, FEA

i2c_own_address2_set it &1 [

MANSH

i2c_x: P 12C b

ST LOERH K2 —: 12C1, 12C2

HWINSH 2 new_state: Hbuhik 2 fFREIRAS
S LLislE Jih 2 —: TRUE. FALSE
25 7
IR [EME 7
So okt 7

#2191
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5 H b
UL P
il

‘ i2c_own_address2_enable(12C1, TRUE);

5.12.6 BKi¥ i2c_smbus_enable

N AR T K% i2c_smbus_enable

5.12.7

2023.10.26

% 280. KK# i2c_smbus_enable

B | E1:57)

DA EA i2c_smbus_enable

PR E R Y void i2c_smbus_enable(i2¢c_type *i2¢c_x, i2c_smbus_mode_type mode,
confirm_state new_state);

ThRedtiid SMBus R fEE, FHEAEEINE 12C i

LN 2|

i2c_x: Pk 12C A%

G LOERH H P2 —: 12C1, 12C2

MINSH 2 mode: SMBus ik #E
Z R E . mode 7 [ 5 212 S 4 fu v BUE Vi [
MIANSH 3 new_state: SMBus R LIRS
BZHOT LR A Kb 2 —: TRUE. FALSE
i 24 7
IR [FIE 7
SR kAT 7
B R 7
mode
SMBus %5

|2C_SMBUS_MODE_DEVICE:
|2C_SMBUS_MODE_HOST:

N

SMBus # 4%
SMBus E£#l

\ i2c_smbus_enable(12C1, 12C_SMBUS_MODE_DEVICE, TRUE);

¥ i2c_enable
NERAE T %L i2c_enable

% 281. E¥ i2c_enable

T H ik
R i2c_enable
R ER T void i2c_enable(i2c_type *i2c_x, confirm_state new_state);
Thegfig 12C 4 Beffife
INZHA i2c_x: FTiL#Ef 12C Ahix
S HOTLLER A 2z —: 12C1, 12C2
MASH 2 new_state: 12C #MEFREIRE
S HOTLLER A 2 —: TRUE. FALSE
2% I
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5 H b
R fi x
SE AT %
LLLEE: %
il

| i2c_enable(12C1, TRUE);

5.12.8 BKi¥ i2c_clock_stretch_enable

NEIA T B # i2c_clock_stretch_enable

% 282. ¥ i2c_clock_stretch_enable

TiH iR

Eikie4 i2c_clock_stretch_enable

PR AR void i2c_clock_stretch_enable(i2c_type *i2c_x, confirm_state new_state);
Dhread I B AE A SUAE RS, BT T MWL, BN, ERZHENAS T, 0T

JEREHSERE,  RIDYIR A TT LAEE S MBI AT RE Fh T A B B2 K1 B R AN Bl sl
FIENEREAE A I TR R MU B D REFT AT 52 BNV ESCRFI e e, 471
n— e EHUZHT 10 BT, T4 — B A SCRIZ AR

LN 2|

i2c_x: Pk 12C A%

G LUERH H P2 —: 12C1, 12C2

MINSH 2 new_state: %t AL A RRT
S DL Hih 2 —: TRUE. FALSE
i 24 7
R [EME 7
SRkt 7
e o 4 7
il

‘ i2¢_clock_stretch_enable(12C1, TRUE);

5.12.9 ¥ i2c_ack_enable
MR T ¥ i2c_ack_enable

2023.10.26

* 283. B¥ i2c_ack_enable

=
m

[P

| e
R

i2c_ack_enable

void i2c_ack_enable(i2¢_type *i2c_x, confirm_state new_state);

g = | =
|
EF | 5
S| 2

R

BWE ACK Fil NACK i, %k EH T ENA MM SIS —A 75 ACK B¢
NACK, 2%F 12C i il L1 ACK MR AT BLAFE 12C Pl 8 & AT32 S Fiit

MASHA

i2c_x: FTik#EM 12C S

LS UL F Hh e —: 12C1, 12C2
WMASH 2 new_state: ACK IR RAS
ZSHOT LI A Kbz —: TRUE. FALSE
ERE R g
IR [EME g
- - ® 2217 - = hk 2.04
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BH EiEp)

PSS ¥

ek i ek % x
Bl

| i2c_ack_enable(12C1, TRUE);

5.12.10

¥ i2c_addr10_mode_enable

N#E A T % i2c_addr10_mode_enable

# 284. K#i2c_addr10_mode_enable

B | E1:57)

A€ i2c_addr10_mode_enable

R E R Y void i2c_addr10_mode_enable(i2c_type *i2c_x, confirm_state new_state);
DhRedtik FEHUEIE 10 ArHbhb =08 G

LN 2|

i2c_x: Pk 12C A%

G LOEEH H P2 —: 12C1, 12C2

MINSH 2 new_state: 10 frHihbRE A REIRZS
S HA UL E 2 —: TRUE. FALSE
LR 7
R [EME 7
Se skt 7
e A I o 4 7
il

| i2c_addr10_mode_enable(12C1, TRUE);

5.12.11

BR¥Y i2c_transfer_addr_set

MR T R i2c_transfer_addr_set

%% 285. F¥ i2c_transfer_addr_set

TiH ity
R i2c_transfer_addr_set
PR B T void i2c_transfer_addr_set(i2c_type *i2c_x, uint16_t address);
Thegfig BB EHLRIER PN LI I
INZHA i2c_x: FTiL#E 12C Ahix
WSROI LLER A 2z —: 12C1, 12C2
NS 2 address: MLl
25 7
R [EME 7
So oAt 7
Wik F pa 2 7
Nl

‘ i2c_transfer_addr_set(12C1, OxAO0);

2023.10.26
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5.12.12 ¥ i2c_transfer_addr_get
TR T PR%Li2¢_transfer_addr_get

X 286. F#Y i2c_transfer_addr_get

B H iR
A EA i2c_transfer_addr_get
PR T uint16_t i2c_transfer_addr_get(i2c_type *i2c_x);
Difeftig SRILENLR LI AL
LN | i2c_x: Frik#ER 12C Sk
YT LLIER A Kz —: 12C1, 12C2
it 25 7
IR [EME uint16_t: EHLRZE I ANLHE
SR okt 7
B FH o 4 7
~pl

‘ i2c_transfer_addr_get(12C1);

5.12.13 ¥ i2c_transfer_dir_set

NRMIA T BB EL i2¢_transfer_dir_set

#* 287. ¥ i2c_transfer_dir_set

E(i1p

i2c_transfer_dir_set

void i2c_transfer_dir_set(i2c_type *i2¢_x, i2c_transfer_dir_type i2c_direction);

DiReHiA

pa- Rk Syt

MASHA

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

MANSH 2 direction: i £ I
Z R & 5. direction 2 JE 5 2% 40 Ao VF BUE i
it 24 ¥
IR [FIME ¥
SR kAT 7
R FH e 4 7
direction
R Ty
I2C_DIR_TRANSMIT: EHLKIEHHE
12C_DIR_RECEIVE: F SR

Bl

‘ i2c_transfer_dir_set(12C1, 12C_DIR_TRANSMIT);

5.12.14 ¥ i2c_transfer_dir_get

TNEIA T K H i2c_transfer_dir_get

2023.10.26
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% 288. ¥ i2c_transfer_dir_get

BiH iR
A€ i2c_transfer_dir_get
PR T i2c_transfer_dir_type i2c_transfer_dir_get(i2c_type *i2c_x);
Thegfik MR I A% 4 77 17
MANSEA i2c_x: PR 12C 4k
SZHOTLLER A bz —: 12C1, 12C2
Hth 2% 7
R[EE i2c_transfer_dir_type: MHLEIE L% /714
Z T i2c_transfer_dir_type T 5 T £ 1% S ¥ A Y BUE T H
Se kg AF 7
Bl H B 4 7
i2c_transfer_dir_type
el AL 7 )

TR EESE, AP
TR, AP ISR

I2C_DIR_TRANSMIT:
I2C_DIR_RECEIVE:
il

| i2c_transfer_dir_get(12C1);

5.12.15 % i2c_matched_addr_get

5.12.16

R T BA%i2c_matched_addr_get

* 289. E# i2c_matched_addr_get

| R
ERAE i2c_matched_addr_get
R Y uint8_ti2c_matched_addr_get(i2¢c_type *i2c_x);
Digefliid MHLFRE I DG i
MANSHA i2c_x: ik 12C 4k
AT LLER A Rz —: 12C1, 12C2
i 24 7
IR [FIE uint8_t:  AMLILHL [ 4k
SR kAT 7
R FH eR 4 7
N

| i2c_matched_addr_get(12C1);

¥ i2c_auto_stop_enable

NEHIR T K% i2c_auto_stop_enable

% 290. ¥ i2c_auto_stop_enable

T H ik
PR €2 i2c_auto_stop_enable
AR Y void i2c_auto_stop_enable(i2c_type *i2c_x, confirm_state new_state);
TyRe ik H 8l Rx s 1k kAT RE
2023.10.26 % 224 fR7A 2.0.4
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W H i)

NSH i2c_x: Frik#ER 12C 4k
YO LLIER A Kz —: 12C1, 12C2

MNSH 2 new_state: H3IKIENS IEFZMLRDRE
S HOT LR A Hh 2 —: TRUE. FALSE

i 25 7

R [EME 7

ST 7

e F R 7

il

‘ i2c_auto_stop_enable(12C1, TRUE);

51217 ¥ i2c_reload_enable
NERHIA T %L i2c_reload_enable

* 291. E# i2c_reload_enable

TiH iR
R i2c_reload_enable
PR T void i2c_reload_enable(i2c_type *i2c_x, confirm_state new_state);
Thread IR B R A g
MANSEA i2c_x: PRI 12C 4k
ZHOT LR A bz —: 12C1, 12C2
WSS 2 new_state: FEHMNFEDIRE
ZSHOT LB E Kbz —: TRUE. FALSE
a2 8 x
A IR 7
Sk ok AF x
B H R 2 7
Nl

‘ i2c_reload_enable(12C1, TRUE);

5.12.18 ¥ i2c_cnt_set
R T BR%i2¢c_cnt_set

* 292. K# i2c_cnt_set

W H iR

ZERAEA i2c_cnt_set

R Y void i2¢c_cnt_set(i2c_type *i2c_x, uint8_t cnt);
ThReHik B RS CEE 2, Yo 1~255

MASHA

i2c_x: FTik#EM 12C S

ZSHA LUl g Pz —: 12C1, 12C2
WASH 2 ont: AIEMERCEE N
HH S x
IR [{E ¥k
233.10.26 - - # 2251 - hRZs 2.0.4
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BH EiEp)

PSS ¥

ek i ek % x
Bl

| i2c_cnt_set(12C1, 200);

51219 % i2c_addr10_header_enable

NEIA T K% i2c_addr10_header_enable

% 293. ¥ i2c_addr10_header_enable

B | E1:57)
R i2c_addrl0_header_enable
R E R Y void i2c_addr10_header_enable(i2c_type *i2c_x, confirm_state new_state);
DhRefiik 10 Azl Sk SR 5 {8 g
MANSEA i2c_x: PR 12C 4hik
S DL E Sz —: 12C1, 12C2
MINSH 2 new_state: HahRIEE ILAMHMEREIRE
S HA UL E 2 —: TRUE. FALSE
i 24 7
IR [FME 7
Se kAT 7
B R 7
~Hl

| i2c_addr10_header_enable(12C1, TRUE);

5.12.20 % i2c_general_call_enable
MR T ¥ i2c_general_call_enable

% 294. ¥ i2c_general_call_enable

BH

ik

R K4

=

i2c_general_call_enable

void i2c_general_call_enable(i2c_type *i2c_x, confirm_state new_state);

Tk

JUAR bR RE, AERE TR 2Nk HhE 0x00

MASHA

i2c_x: PR 12C S
BT LOEER H P2z —: 12C1, 12C2

WA 2 new_state: | #EHIEEREIRES
ST LLER A 2 —: TRUE. FALSE
25 7
R [EME 7
So oAt 7
W e 2 7
~Fl
‘ i2c_general_call_enable(I12C1, TRUE);

2023.10.26
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5.12.21 K #i2c_smbus_alert_set
NERIAR T K% i2c_smbus_alert_set

3 295. F# i2c_smbus_alert_set

BiH iR
A EA i2c_smbus_alert_set
PR T void i2c_smbus_alert_set(i2c_type *i2c_x, i2c_smbus_alert_set_type level);
Thegdid SMBus F2HE S| JIHE- T B, AT LUK SEIE 5] BB B By F P B P
LN | i2c_x: Frik#ER) 12C 4k
ZSHOTLLER A Hrpe —: 12C1, 12C2
MANSH 2 level: SMBus 128 5| i1 F
S ET: level B E L ZSHARVFIUATEH
a2 8 x
pAEIf ) 7
Sk ok AF x
Bl H B 4 7
level

SMBus &1 5| il Fi~F

I2C_SMBUS_ALERT_LOW: SMBus #5| i % B F
|2C_SMBUS_ALERT_HIGH: SMBus #2231 i & i F
il

‘ i2c_smbus_alert_set(12C1, 2C_SMBUS_ALERT_LOW);

5.12.22 E ¥ i2c_slave data_ctrl_enable

FRAIR T A% i2¢_slave_data_ctrl_enable

® 296. K# i2c_slave_data_ctrl_enable

| R

ERAE i2c_slave_data_ctrl_enable

R Y void i2¢c_slave_data_ctrl_enable(i2¢c_type *i2c_x, confirm_state new_state);

Digefliid MALF TR AERE, ZRBO T AL, 20 Bl BB — A =747
L] ACK/E NACK 1[E1 &, 3d% T SMBus

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

WMASHL 2 new_state: HFRIRA
ZZHA LI E Hih 2 —: TRUE. FALSE

i 24 7

IR [al{E 7

SR kAT 7

R FH eR 4 7

Bl

‘ i2c_slave_data_ctrl_enable(I12C1, FALSE);

2023.10.26 ® 27T
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5.12.23

AR T BR%i2c_pec_calculate_enable

¥ i2c_pec_calculate_enable

3+ 297. E# i2c_pec_calculate_enable

B H iR

A EA i2c_pec_calculate_enable

PR T void i2c_pec_calculate_enable(i2¢c_type *i2c_x, confirm_state new_state);
Thegdid fiiRE PEC i 5

MWASHA

i2c_x: Jrig#E 12C b

S HA LLERE 2 —: 12C1, 12C2

WMANSH 2 new_state: PEC iHHfifeRAS
ZSHAT LRI A H A2 —: TRUE. FALSE
24 7
- ELEE 7
S AF 7
M P R 2 7
il

‘ i2c_pec_calculate_enable(12C1, TRUE);

5.12.24 ¥ i2c_pec_transmit_enable

T RAIER T A% i2¢_pec_transmit_enable

* 298. E# i2c_pec_transmit_enable

| R
ERAE i2c_pec_transmit_enable
R Y void i2c_pec_transmit_enable(i2c_type *i2c_x, confirm_state new_state);
Difedtiik PEC f&Hiffige, Kix/ i PEC
HNSH i2c_x: ik 12C 4K
SZHOT LI A bz —: 12C1, 12C2
MINSH 2 new_state: PEC f&#ifliiEiRzs
ZZHA DL Hh 2 —: TRUE. FALSE
i 24 7
IR [EME 7
SR kAT 7
R FH eR 4 7
Bl
‘ i2c_pec_transmit_enable(12C1, TRUE);

5.12.25

H ¥ i2c_pec_value_get
FERFER T EH i2c_pec_value_get

F* 299. X ¥ i2c_pec_value_get

T H

i}

i2c_pec_value_get

2023.10.26
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5.12.26

5.12.27

2023.10.26

W H Ei::3%)
PR uint8_t i2c_pec_value_get(i2c_type *i2c_x);
ThRefbik FRECY R PEC 14
NS i2c_x: Fik#EM 12C 4K
ZSHOT LR Kbz —: 12C1, 12C2
i 24 uint8_t: 47f PEC &
IR [E{E 7
S AF 7
AR IR 7
N

‘ pec_value = i2c_pec_value_get(12C1);

E % i2c_timeout_set

TR T R i2c_timeout_set

% 300. E¥ i2c_timeout_set

TiH iR
A€ i2c_timeout_set
PR T void i2c_timeout_set(i2c_type *i2c_x, uint16_t timeout);
DhRedtiik B AL SCL.H T8 Ao U B (8]
MANZHA i2c_x: FrikFERY 12C Sk
ST LLER A Rz —: 12C1, 12C2
MNZ¥ 2 timeout: FEETES[E], #EESIEE 0x0000~0X0FFF
a2 8 x
A IR 7
Sk ok AF x
B H R 2 7
~Hl

| i2c_timeout_set(12C1, OXOFFF),

¥ i2c_timeout_detcet_set

TR T A% i2¢_timeout_detcet_set

% 301. E# i2c_timeout_detcet_set

i H R

ZERAEA i2c_timeout_detcet_set

R T void i2c_timeout_detcet_set(i2c_type *i2c_x, i2c_timeout_detcet_type mode);
Difiedtiik WHESE SCL HL T B P A AR =

MANSH

i2c_x: P 12C b

ST LOERH K2 —: 12C1, 12C2

MANZH2 mode: F PG I

ZHE T mode & i ¥ £ %5 K eV BUE T H
S5 x
REHME x
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W H i)

S okt ¥

B H R 4 ¥

mode

H P Ao A X

I2C_TIMEOUT _DETCET _HIGH: & HL a4
I2C_TIMEOUT DETCET _LOW.: & HL~F-HE A A5l

Bl

‘ i2c_timeout_detcet_set(I12C1, 12C_TIMEOUT_DETCET_HIGH);

5.12.28 % i2c_timeout_enable
R T K%L i2¢_timeout_enable

% 302. ¥ i2c_timeout_enable

mHE R

A€ i2c_timeout_enable

R Y void i2¢c_timeout_enable(i2¢c_type *i2¢c_x, confirm_state new_state);
DhRedtiik SE SCL HL T I s P4 e

LN 2|

i2c_x: Pk 12C A%

G LUERH H P2 —: 12C1, 12C2

MINSH 2 new_state: HLFERAL AL GERTS
S HA UL Hih 2 —: TRUE. FALSE
i 24 7
R [EME 7
Je skt 7
e A I e 4 7
il

‘ i2c_timeout_enable(12C1, TRUE);

5.12.29 F# i2c_ext_timeout_set
FEAIR T BRHi2c_ext_timeout_set

% 303. HB¥i2c_ext_timeout_set

W H Eii:3o)
R i2c_ext_timeout_set
R ER T void i2c_ext_timeout_set(i2c_type *i2c_x, uint16_t timeout);
Difeftiik W E L SCL BRI B Eh 4k f I i A], 8% 75 SMBus B~ 4 H
INZHA i2c_x: FTiL#Ef 12C Ahix
ST LLER A 2z —: 12C1, 12C2
MINSH 2 timeout: ], I EE 0x0000~0X0FFF
i =4 o
& [EE 7
Jath kAT 7
B R FH ok 4 p
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Bl

l i2c_ext_timeout_set(12C1, OXOFFF);

5.12.30 % i2c_ext_timeout_enable
N RAIER T PREi2¢_ext_timeout_enable

3+ 304. E# i2c_ext_timeout_enable

B | E1:57)
A EA i2c_ext_timeout_enable
PR void i2¢c_ext_timeout_enable(i2c_type *i2c_x, confirm_state new_state);
ThRedtiid K2R SCL BT 2 Ji2 B B e
LN | i2c_x: FrTik#ER 12C 4k
ESHOTLUER E H Az —: 12C1, 12C2
BINSHL 2 new_state: Z it 4 I AR A
ZSHOTLUER E H 2 —: TRUE. FALSE
it 24 7
IR [EME 7
Se kAT 7
B R FH R 2 7
il

‘ i2c_ext_timeout_enable(I12C1, TRUE);

5.12.31 K ¥ i2c_interrupt_enable
N R T BR%Li2¢_interrupt_enable

% 305. E# i2c_interrupt_enable

TiH ity
ERAE i2c_interrupt_enable
R ER T void i2c_interrupt_enable(i2c_type *i2c_x, uint32_t source, confirm_state
new_state);
Dhred 12C i fiife
MANSHA i2c_x: P FERT 12C fhik
ZZHOT LU E bz —: 12C1, 12C2
WMASHL 2 source: HIHTi
Z &5 source B T £ 1S H A FIMETEIH
WMASH3 new_state: HHWI{ERRIRAS
S HOT L E Kb 2 —: TRUE. FALSE
it 25 7
R [EME 7
So oAt 7
W F R 7
source
Hh KT
[2C_TD_INT: ¥ KAk

2023.10.26 #2311 hRZs 2.0.4
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I2C_RD_INT: Hm Ut b
I2C_ADDR_INT: iy 1k DL o W
I2C_ACKFIAL_INT: INE=PSI Gl
I2C_STOP_INT: 15 1 25 At 72 A SE R
I2C_TDC_INT: HH A 56 B
I2C_ERR_INT: el

il

l i2c_interrupt_enable(12C1, I2C_TD_INT, TRUE);

5.12.32 K # i2c_interrupt_get

TNERIIA T R i2c_interrupt_get

& 306. F# i2c_interrupt_get

mHE Eiiipo
R4 i2c_interrupt_get
R Y flag_status i2c_interrupt_get(i2c_type *i2c_x, uint16_t source);
ThRestiid Hh A BEIR A SR ER
LN | i2c_x: Frik#ER 12C 4k
ESHOTLUER E Kz —: 12C1, 12C2
MASH 2 source: KK
ZRET: source B B £ 1% 28 o Vi IUEE
L e flag_status: FREIRZ
ZAH N2 —: SET. RESET
IR [E{H 7
SR kAT 7
R FH eR 2 ¥
source
Hh T
[2C_TD_INT: B %
I2C_RD_INT: AR CGRLTH
12C_ADDR_INT: ik D o By
12C_ACKFIAL_INT: VRS S Gl
I2C_STOP_INT: 15 1 25 At 2 AR SE R
I2C_TDC_INT: HGH A i o6 P
[2C_ERR_INT: B i b iy
N

‘ i2c_interrupt_get(12C1, I2C_TD_INT, TRUE);

5.12.33 X ¥ i2c_dma_enable

2023.10.26

T AR T K% i2c_dma_enable

* 307. K% i2c_dma_enable

BiH i}
PR EA i2c_dma_enable
BRI R R Y void i2c_dma_enable(i2c_type *i2c_x, i2c_dma_request_type dma_req,
% 2321 JiAs 2.0.4
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i H Ei: P
confirm_state new_state);
Thegfik DMA 14 i e
MASH i2c_x: PR 12C S
SZHOT LR A bz —: 12C1, 12C2
MASH 2 dma_req: DMA ik
Z P ET: dma_req A E 21258 o v E I
MANSH3 new_state: DMA fFREIRZS
ZHOT LR A Hh 2 —: TRUE. FALSE
R [EME I
Sk ok AF x
Bl H B 4 7
dma_req

I2C_DMA REQUEST_TX: DMA % & % {# g
I2C_DMA_REQUEST_RX: DMA #1205t e
il

\ i2c_dma_enable(I2C1, 12C_DMA_REQUEST_TX, TRUE);

5.12.34 ¥ i2c_transmit_set
NERIIA T R i2¢_transmit_set

% 308. H¥ i2c_transmit_set

| Ei:1p%)
R i2c_transmit_set
R void i2c_transmit_set(i2c_type *i2c_x, uint16_t address, uint8_t cnt,
i2c_reload_stop_mode_type rld_stop, i2c_start_mode_type start);
Digefliid FHURSMEMICE, HEREIT G B4 BT ah 80 A
WMAZHA i2c_x: FTik#E 12C 4k
AT LLER Az —: 12C1, 12C2
address: MALHLHE
ont:  ROREICEEE L
MANZH 2 rid_stop: WEEHMA LK STOP 4744
ZR BT rid_stop 7 8 212 S B VFIETEE
MAZH3 start: %8 START &7 A fk
ZR T start & 2 % SH0 VT BUE L
i 24 7
IR [al{E 7
SR kAT 7
R FH e 4 7
rld_stop

EIH LS STOP 7= A i3k

I2C_AUTO_STOP_MODE: Hzh&idiiia ([ 3)ki% STOP %&14)

I2C_SOFT_STOP_MODE:  #fF&isiist (Bt kik STOP 444, ilw T ki% RESTART %
4
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5.12.35

|2C_RELOAD_MODE:
start

START /=5
I2C_WITHOUT _START: FriGEmEUE, A ki% START, T EHMHR
I2C_GEN_START_READ:  Jfiafkdm%di kit START (EHLEER
I2C_GEN_START_WRITE: Fast&fsds kik START (FEHLAEEE)
il

AR CH IR R s >255 I XA O

| i2c_transmit_set(12C1, 12C_AUTO_STOP_MODE, I2C_GEN_START WRITE);

¥ i2c_start_generate
NERAFE T R H i2c_start_generate

* 309. K# i2c_start_generate

mHE R

R i2c_start_generate

PRI void i2c_start_generate(i2c_type *i2c_x);

ThRestiid AR R (EAEAD

LN | i2c_x: Frik#ER 12C 4k
ESHOTLUER E Kz —: 12C1, 12C2

it 24 7

IR [EME 7

SR okt 7

B R FH R 2 T

A~

‘ i2c_start_generate(12C1);

5.12.36

¥ i2c_stop_generate

NRMIA T BB ¥Li2c_stop_generate

* 310. E# i2c_stop_generate

| R
ZERAEA i2c_stop_generate
R T void i2c_stop_generate(i2c_type *i2c_x);
ThRe ik FEAAE 12 A
MANSHA i2c_x: P FERT 12C fhik
S HOT LU E bz —: 12C1, 12C2
i 24 7
IR [EI AR 7
SR kAT 7
R FH eR 4 7
N

‘ i2c_stop_generate(12C1);

2023.10.26
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5.12.37

¥ i2c_data_send
NERAIA T PAEi2c_data_send

% 311. B i2c_data_send

B H iR
A EA i2c_data_send
PR T void i2c_data_send(i2c_type *i2c_x, uint8_t data);
Difeftig RILHHE
LN | i2c_x: Frik#ER 12C Sk
YT LLIER A Kz —: 12C1, 12C2
NS 2 data: fEHI%URE
it 24 7
IR [EME 7
S okt 7
B o 4 7
il

| i2c_data_send(12C1, 0x55);

5.12.38

¥ i2c_data_receive
N T K% i2c_data_receive

* 312. E# i2c_data_receive

| R

ERAE i2c_data_receive

PR3 A uint8_t i2c_data_receive(i2c_type *i2c_x);
Digefliid g

LN 2|

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

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

| data_value =i2c_data_receive(12C1);

5.12.39

K% i2c_flag_get
TRIIA T %L i2c_flag_get

# 313. E#i2c_flag_get

W H Eii:3o)
PR €2 i2c_flag_get
AR Y flag_status i2c_flag_get(i2c_type *i2c_x, uint32_t flag);

et

SRERE AR

WASHA

i2c_x: P 12C b

2023.10.26
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5.12.40

2023.10.26

W H i35
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 f ZRUIRS Obe i, e S HE ST

|2C_TDBE_FLAG:

o RES | EITROR R o Sl TR

I2C_TDIS_FLAG: R WIRES
I2C_RDBF_FLAG: P WSCHE b 25 15
I2C_ADDRF_FLAG:  #ufhULibRE
I2C_ACKFAIL_FLAG: % kMbr&
I2C_STOPF_FLAG: 152 b 2R A 77 AR T8 bR
I2C_TDC_FLAG: B A% o bR 35
I2C_TCRLD_FLAG:  f&¥isehl, “Rrhnsksds
I2C_BUSERR_FLAG: MZ4Hzirg
I2C_ARLOST FLAG: fh#kZEkirE
I2C_OUF_FLAG: R R Hibr &
I2C_PECERR _FLAG: PEC # it imtr
I2C_TMOUT FLAG:  SMBus #iiftr&
I2C_ALERTF_FLAG: SMBus #&Eitr&
I2C_BUSYF_FLAG: 585 I
I2C_SDIR_FLAG: MMLEHRE A& 477 7]

Bl

\ i2c_flag_get(12C1, 12C_TDIS_FLAG);

B %Y i2c_interrupt_flag_get
NEAIR T K% i2¢_interrupt_flag_get

X 314. ¥ i2c_interrupt_flag_get

W H iR

ZERAEA i2c_interrupt_flag_get

PR 2 A flag_status i2c_interrupt_flag_get(i2c_type *i2c_x, uint32_t flag);
Digeftiik SRIPR E LIRS, FFHU s B2 b i B iz

MASHA

i2c_x: PTE#EM 12C S

ZSHA LUl g Pz —: 12C1, 12C2

HNSH 2 flag: T ZIRBURASHIbR S ik
LSRR AR W, flag

25 7

IR [Al{E flag_status: FrEALFPRES
ZREME R bz —: SET. RESET

% 236 |
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i H i35
Se kR AF P
Wi F e 2 I
flag

B e ZRUIRS Obe i, HLESHE ST

I2C_TDBE_FLAG:

ALK 2 A7 2% AR

I2C_TDIS_FLAG: RIEHWRRAS
I2C_RDBF_FLAG: B B 2% vh 2%
I2C_ADDRF_FLAG:  HihihVLIiHs&
I2C_ACKFAIL_FLAG: % 2Mihzd
|I2C_STOPF_FLAG: 152 1E 2R A P AR 5 bR
I2C_TDC_FLAG: s AL 5 56 bR &
I2C_TCRLD_FLAG:  f&¥isehl, “ErRrhnsksds
I2C_BUSERR_FLAG: 4k imtsd
I2C_ARLOST FLAG: fh#ZEkirE
I2C_OUF_FLAG: R R bR &
I2C_PECERR_FLAG: PEC #ith ittt
I2C_TMOUT _FLAG:  SMBus #iftr&
I2C_ALERTF_FLAG: SMBus #&Eitr&

Bl

‘ i2c_interrupt_flag_get(I12C1, 12C_TDIS_FLAG);

5.12.41 % i2c_flag_clear

NRMIA T R Ei2¢_flag_clear

R 315. ®# i2c_flag_clear

| R

PRI 4 i2c_flag_clear

PR 3 void i2¢c_flag_clear(i2c_type *i2¢c_x, uint32_t flag);
ThRedthiR TEBRbR EAL

LN 2|

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

HNSH 2 flag: FHEBRIIRELEE
S EEAHR I flag
it 25 7
IR [al{E 7
So okt 7
B H R 4 7
flag

M TR FFTREBBRIE S, Halik 282 5t

I2C_ADDRF_FLAG:  HilitDUACkRE
I2C_ACKFAIL_FLAG: % 2Mihsd
I2C_STOPF_FLAG: 152 b 2R A P AR 58 bR
I2C_BUSERR_FLAG: MZ4HEIRE
I2C_ARLOST FLAG: fh#kExRIr&
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12C_OUF_FLAG:
|2C_PECERR_FLAG:
|2C_TMOUT_FLAG:
|2C_ALERTF_FLAG:
il

I HECH R bR
PEC #lt s &
SMBus i 5 £
SMBus # bR &

| i2c_flag_clear(12C1, 12C_ACKFAIL_FLAG);

5.12.42

PR # i2c_config

NERAIA T KL i2c_config

* 316. E# i2c_config

mHE R

R4 i2c_config

PRI void i2¢c_config(i2c_handle_type* hi2c);

ThRedtiid 12C ¥ltate gy, T4 12C, A ERA i2c_lowlevel _init()ei%L, SEIL

12C 4% . GPIO. DMA. FWr&EH)us1k

MAZHA

hi2c: F81 i2c_handle_type 2574 (¢ 45 ¥ {4
S BVEARR W i2c_handle_type

25 7
IR [EME 7
SR okt 7
15 18 FH R B void i2c_lowlevel_init(i2c_handle_type* hi2c);

i2c_handle_type* hi2c

i2c_handle_type 7 i2c_application.h i

typedefstruct
{
i2c_type
uint8_t
__ 1O uint16_t
__ 1O uint16_t
__ 10O uint32_t
__ 10O uint32_t
__ 10O uint32_t
__10i2c_status_type
dma_channel_type
dma_channel_type
dma_init_type
}i2c_handle_type;

i2cx

Pk $E1) 12C Ahise, B H] LLEHUE bz —:

pbuff
PR ML B EH

psize

*j2¢x;

*pbuff;

psize;

pcount;

mode;

timeout;

status;
error_code;
*dma_tx_channel,
*dma_rx_channel,;
dma_init_struct;

12C1, 12C2

MR 71 255 D, 0 IR R I L EREPIRGSHLEER, e D

2023.10.26
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5.12.43

2023.10.26

pcount
B FEMCEE HI 5

mode

12C IV, NERPIRESHUER, HP /oD

timeout
JE VAR B B (1]
status

FRAREs, WIBEERESHLER, e

error_code

%6 i2c_status_type R RARAD, i@

12C_OK:
I2C_ERR_STEP_1:
I2C_ERR_STEP_2:
I2C_ERR_STEP_3:
|2C_ERR_STEP_4:
I2C_ERR_STEP_5:
I2C_ERR_STEP_6:
I2C_ERR_STEP_7:
I2C_ERR_STEP_8:
|2C_ERR_STEP_9:
I2C_ERR_STEP_10:
I2C_ERR_STEP_11:
I2C_ERR_STEP_12:
I2C_ERR_TCRLD:
|2C_ERR_TDC:
I2C_ERR_ADDR:
12C_ERR_STOP:
I2C_ERR_ACKFAIL:
12C_ERR_TIMEOUT:

I2C_ERR_INTERRUPT:

dma_tx_channel
12C & i% DMA j#i&
dma_rx_channel
12C #zI5 DMA @&
dma_init_struct
DMA HJaR L& kg
Bl

WA R, WEIRIEs
IR 1 AR

IR 2 &R

IR 3 HR

IR 4 EE iR

IR 5 FER

IR 6 F iR

WIR T AR

IR 8 F iR

IR 9 HR

IR 10 HR

IR 11 R

IR 12 HiR

245 TCRLD #BH
45 TDC it
Hudik A IR R

STOP 2 F K IR
R

IR

ARARFE AL, IFHEN T RPN

EHR ARG, ALY

i2c_handle_type hi2c;
hi2c.i2cx = 12C1;
i2c_config(&hi2c);

E ¥ i2c_lowlevel_init

N EHIR T % i2c_lowlevel_init
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% 317. ¥ i2c_lowlevel_init

B H iR
A€ i2c_lowlevel_init
PR 2 A void i2¢c_lowlevel_init(i2c_handle_type* hi2c);
Difeftig 12C JEJZWIUAAL B B B, #E k3 i2c_config WA, FTFSeBlwIghit 12C 4h
#. GPIO. DMA. HirsEwIaatl, FHEM A REBA TSI 12C HIaa T 8
LN 2| hi2c: #4514 i2c_handle_type 257 [ 45 ¥4 {4
ESHFEANHE IR W i2c_handle_type
it 25 7
IR [F{H 7
Skt 7
B R o
~pl
void i2c_lowlevel_init(i2c_handle_type* hi2c)
{
if(hi2c->i2cx == 12C1)
{
S 12C1 TR
}
else if(hi2c->i2cx == 12C2)
{
S 12C2 TR
}

5.12.44 &3 i2c_wait_end

TR T EH i2c_wait_end

% 318. E# i2c_wait_end

| R

ERAE i2c_wait_end

R T i2c_status_type i2c_wait_end(i2c_handle_type* hi2c, uint32_t timeout);
Digeftiik ERREREH, ZEBH T DMA Bl ih AL dasE s, By P AL i QR 2

AERHZE R, PrRART DAE T IZ A e HOR S5 fr A i 4h

MASHA

hi2c: 15[ i2c_handle_type 257 (1) 45 #y 14
ZBEVETIE W i2c_handle_type

MINSH 2 timeout: A543 N I (1]
it 25 7
IR [AME i2c_status_type: R0
ZpE 5.12.42 B E 2 S H R P IUE VL H
Je ok AF W
W e i
~Fl
if (i2c_master_transmit_dma(&hi2c, 0xBO, tx_buf, 8, OXFFFFFFFF) != 12C_OK)
{

2023.10.26
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error_handler(i2c_status);

PRI
if(i2c_wait_end(&hi2c, OXFFFFFFFF) != [2C_OK)
{

error_handler(i2c_status);

5.12.45 % i2c_wait_flag
NIRRT kL i2c_wait_flag

x 319. 3 i2c_wait_flag

HAT 354 BUSYF pRS S fpbn S AL, HARbn S 2 5 hn S B

e

mHE R

R i2c_wait_flag

R Y i2c_status_type i2c_wait_flag(i2c_handle_type* hi2c, uint32_t flag, uint32_t
event_check, uint32_t timeout)

DhiRefiik S EREE B AL

MAZHA

hi2c: F81 i2c_handle_type S5 (¢ 45 ¥ {4
S BVEARR W i2c_handle_type

WMANSH 2 flag: HELFREMIARE
S &N flag B EZ 2S8R FIMETEH
WMANSH 3 event_check: ERpbr M RN INZF 42T R AE
Z A FE . event_check &% % 2 %S4 o iF IUE Y5
HMANSH 4 timeout: S 4% 8 I I [7)
S5 x
IR [FE i2c_status_type: HiRfUiY
SR FNT 5.12.42 B RTE 2 ZSHATHIUE T
e R x
e P PR x
flag
TR
I2C_TDBE_FLAG: RIEHAR T2 hr b
12C_TDIS_FLAG: Rk AR
|2C_RDBF_FLAG: BRSO 22 b 2 T
I2C_ADDRF_FLAG:  #idhILAFE
I2C_ACKFAIL_FLAG: Ri%kizE
I2C_STOPF_FLAG: 31L& AMFr A e mibn
I2C_TDC_FLAG: Kl AL i 52 b &
I2C_TCRLD_FLAG: fEAmE R, SN B
I2C_BUSERR_FLAG: MZ4Si%IcE
I2C_ARLOST FLAG: fh#&kZE%kbr&
I2C_OUF_FLAG: AR B R bR &
I2C_PECERR_FLAG: PEC #:litiisis
2023.10.26 - - ® 2w T T k204
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I2C_TMOUT_FLAG:  SMBus #iit 5
I2C_ALERTF_FLAG: SMBus #litr&
I2C_BUSYF_FLAG: BEATIRE
I2C_SDIR_FLAG: ML AE 4577 1+
event_check

SEARE R 2 I [ B A U 2 A 7 AR
I2C_EVENT_CHECK_NONE: AR S
I2C_EVENT_CHECK_ACKFAIL: ;7 ACKFAIL {4
I2C_EVENT_CHECK_STOP: ¥ STOP
N

| i2c_wait_flag(&hi2c, I2C_BUSYF_FLAG, I2C_EVENT_CHECK_NONE, 0xFFFFFFFF);

5.12.46 K% i2c_master_transmit
TERIIA T %L i2c_master_transmit

* 320. F¥# i2c_master_transmit

mHE R

R i2c_master_transmit

R E R Y i2c_status_type i2c_master_transmit(i2c_handle_type* hi2c, uint16_t address,
uint8_t* pdata, uint16_t size, uint32_t timeout);

ThRestiik FHRIEEIR G0, HREUEHIE R, PATTERUS, 12C AR 5E R

MASHA

hi2c: 151 i2c_handle_type 257 (1) 45 #y 14
ZSHVENREIA I i2c_handle_type

HMANSH 2 address: MLHbLE
MAZH3 pdata: ALK BB b
HMANSH 4 size: Hl KIE ML
MINSH 5 timeout: %5 #5 RS B 7]
i 24 7
IR [F{E i2c_status_type: fHiRfURY
Z R E 5.12.42 BT 2 %S B AVFIUETE
Je kAt 7
R FH eR 4 7
N

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

5.12.47 H¥ i2c_master_receive
NIRRT K% i2c_master_receive

% 321. E¥ i2c_master_receive

T H ik

R i2c_master_receive

PR 2 B i2c_status_type i2c_master_receive(i2c_handle_type* hi2c, uint16_t address,
uint8_t* pdata, uint16_t size, uint32_t timeout);

TyRe ik TR TR0, ZRBURIZETT R, BT, 12C WA 58

2023.10.26
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W H i)

WMASHA hi2c: 151 i2c_handle_type 5% ()45 11k
ZSHVEATER W i2c_handle_type

MASH 2 address: MAHLHLHE

MAZH3 pdata: HEHSCHEE it 2 b

LN size: HREIAEL

MANZH 5 timeout: %5 RS B 7]

i 25 7

IR [EE i2c_status_type: HiRfUIY
S F 5.12.42 5 2% S8 VFIUE 6

S okt 7

B FH o 4 7

i

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

5.12.48 ¥ i2c_slave_transmit
MR T R i2c_slave_transmit

% 322. ¥ i2c_slave_transmit

=

H

i7p)

€2

i2c_slave_transmit

==
e

i2c_status_type i2c_slave_transmit(i2c_handle_type* hi2c, uint8_t* pdata,
uint16_t size, uint32_t timeout);

Lhae g

WAL EEE el 20, ZRBUeHEET 3, PUTERUA, 12C WA 5E M

MASHA

hi2c: 1511 i2c_handle_type 257 () 45 #y 14
G EAENREIA I i2c_handle_type

MAZH2 pdata: ALK BB b
HMANSZH3 size: Hl KIE ML
MANZH 4 timeout: EfF I I [A]
i 24 7
IR [F{E i2c_status_type: HiRfUIY
ZR TN 5.12.42 BT 2 %S B AVFEUETEH
SR kAT 7
R FH e 4 7
N

‘ i2c_slave_transmit(&hi2c, tx_buf, 8, OXFFFFFFFF);

5.12.49 E# i2c_slave_receive
NEAIR T K%L i2c_slave_receive

% 323. @¥ i2c_slave_receive

i}

i2c_slave_receive

i2c_status_type i2c_slave_receive(i2c_handle_type* hi2c, uint8_t* pdata, uint16_t
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i H Ei: P
size, uint32_t timeout);
Thegfik MALENCEEE Gl 20, ZRBURIHIE T, BUTERUG, 12C AR 56

BMANSH

hi2c: 151 i2c_handle_type 57U K45 ¥ A
ESHFEANHE IR W i2c_handle_type

MASH 2 pdata: SO 1) B 4H b
MINSH 3 size: MBI
MNSH 4 timeout: Z5f5 AT I [H]
Y EIE e i2c_status_type: fiRfUHY
SR & AT 5.12.42 B E L% S8RV EUE 6 FH
S AF 7
e A ok K 7
i

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

5.12.50

NRMIA T BB E i2c_master_transmit_int

¥ i2c_master_transmit_int

#® 324. B i2c_master_transmit_int

mHE R

ERAE i2c_master_transmit_int

R Y i2c_status_type i2c_master_transmit_int(i2c_handle_type* hi2c, uint16_t address,
uint8_t* pdata, uint16_t size, uint32_t timeout);

Digefliid FEMUREEAR (R0 ZR BRI ZE 73, R BT SERUS 12C @R R

gEoR, W LU I i B8 i2c_wait_end ()45 LSS A

MASHA

hi2c: 151 i2c_handle_type 257 (1) 45 #y 14
ZSEENREIA WL i2c_handle_type

MANSH 2 address: MLHbLE
MINSHL3 pdata: 15 AR HE 1B 4
NS4 size: s KX
MANZH5 timeout: ZE{3 AN I [A]
i 24 7
IR [AME i2c_status_type: 20D
ZR TN 5.12.42 BT 2 %S B AVFEUETEH
SR kAT 7
R FH eR 4 7
N

‘ i2c_master_transmit_int(&hi2c,

0xBO, tx_buf, 8, OXFFFFFFFF);

5.12.51

BK% i2c_master_receive_int

FEIA T K # i2c_master_receive_int

2023.10.26
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5.12.52

2023.10.26

% 325. ¥ i2c_master_receive_int

B H iR

A€ i2c_master_receive_int

PR T i2c_status_type i2c_master_receive_int(i2c_handle_type* hi2c, uint16_t address,
uint8_t* pdata, uint16_t size, uint32_t timeout);

Thegfig TR (PO, ZRBUR AR ZET A, R EET RS 12C @ iRiE

FgER, W LB A 5 i2c_wait_end ()R THSE K

hi2c: 151 i2c_handle_type 57145 ¥ A
ZSHFEANHE IR W i2c_handle_type

NS 2 address: MAHLHLAE
MANSH 3 pdata: FEUSCHE K
N size: HRIEIAHL
MANZ¥5 timeout: <545 Y (A
25 7
IR Bl i2c_status_type: ALY
S E 5.12.42 B 2 % SR vFIUE TE
Se skt 7
e FH R 7
il

‘ i2c_master_receive_int(&hi2c,

0xBO, rx_buf, 8, OXFFFFFFFF);

BR¥ i2c_slave_transmit_int

NRMIR T REi2¢_slave_transmit_int

+ 326. EH i2c_slave_transmit_int

TiH ity

R i2c_slave_transmit_int

R B T i2c_status_type i2c_slave_transmit_int(i2c_handle_type* hi2c, uint8_t* pdata,
uint16_t size, uint32_t timeout);

Dhred ML EE A (R0, ZRBUR AR ZEET A, T R 12C @ iliE

REEH, ATLAEIE I R 8 i2c_wait_end ()2 £ TR 5E L

MANSH

hi2c: 450 i2c_handle_type 2% ()25 11k
ZSHEATER W i2c_handle_type

NS 2 pdata: 1§ Ak 1 B4 b
MINSH 3 size: HilE KIE ML
MAZH 4 timeout: ZE{3 I I [A]
25 7
AL i2c_status_type: 45iR0IG
ZRET 5.12.42 B E 2 2SR AFIUEEH
VR 7
e F e 7
N

‘ i2c_slave_transmit_int(&hi2c, tx_buf, 8, OXFFFFFFFF);
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5.12.53

BR% i2c_slave_receive_int

R T REi2¢_slave_receive_int

% 327. E# i2c_slave_receive_int

B H iR

A EA 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);

Thegfik ML (20, ZRBUR AR ZET A, AT RS 12C EifiE

HgER, wLLE I 5 i2c_wait_end () FE THSE K

MWASHA

hi2c: F81 i2c_handle_type Z57Y ¢ 45 ¥ 14
ZSEEANEIR W i2c_handle_type

MANSH 2 pdata: FEUSCEE I H A
NS 3 size: HRIRIA L
MANZH 4 timeout: <54 Y (A
28 7
IR Bl i2c_status_type: fiRfLHY
ZR T 5.12.42 B E 2 2SR AFBUETEH
Se RSk 7
e FH R 2 7
il

‘ i2c_slave_receive_int(&hi2c, rx_buf, 8, OXFFFFFFFF);

5.12.54 K ¥ i2c_master_transmit_dma

R T PAE i2c_master_transmit_dma

% 328. H# i2c_master_transmit_dma

TiH ity

ERAE i2c_master_transmit_dma

R B T i2c_status_type i2c_master_transmit_dma(i2c_handle_type* hi2c, uint16_t
address, uint8_t* pdata, uint16_t size, uint32_t timeout);

Dhretd TEHREHHE (DMA J720), ZRBUR AR ZET X, BT e s 12C @it

KREEH, AR B E i2c_wait_end ()2 A5 E TR 5E L

MANSHA

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

HNSH 2 address: MALHbIE
WASH3 pdata: 1§ Ak 1 B4 b
NS4 size: Hili KIE ML
MAZH 5 timeout: <543 I (A
25 7
AL i2c_status_type: 45iR0IG
ZRET 5.12.42 B E 2 2 H A IUETEHE
ViR I 7
M F R 7
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Bl

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

5.12.55

BR% i2c_master_receive_dma

R T K% i2c_master_receive_dma

X 329. E# i2c_master_receive_dma

T H Hid

A EA i2c_master_receive_dma

PR Y i2c_status_type i2c_master_receive_dma(i2c_handle_type* hi2c, uint16_t
address, uint8_t* pdata, uint16_t size, uint32_t timeout);

ThRestiid FHIRUEARE (DMA 720, ZEUR IR =, R BT SRS 12C B iRiE

R, WL I R L i2c_wait_end ()E R L SE K

MAZHA

hi2c: #8171 i2c_handle_type 27 [ 45 #) 14

ZSEEMFEIR W, i2¢_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
ZREN 5.12.42 BT 2 2B AVFIUETE
Je skt 7
e FH R 2 7
A~

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

5.12.56

¥ i2c_slave _transmit_dma

NERAIR T K% i2c_slave_transmit_dma

% 330. ®¥ i2c_slave_transmit_dma

T H ik

R i2c_slave_transmit_dma

R ER T i2c_status_type i2c_slave_transmit_dma(i2c_handle_type* hi2c, uint8_t* pdata,
uint16_t size, uint32_t timeout);

Dhredd MALRIEEHE (DMA 770, %K i&mﬂEKﬁ%ﬁﬁ, Z R EHT e S 12C @ RIE

KREEH, AR B E i2c_wait_end ()2 A5 E TR 5E L

MANSHA

hi2c: f8[H i2c_handle_type 2574 ¢ 45 ¥ 14
S EEAHER W i2¢_handle_type

2023.10.26

WA 2 pdata: 5 RIEHHE M E A b
WMASH3 size: U KIENEL
MAZH 4 timeout: <543 I (A
ERE R 7
IR [EE i2c_status_type: fEiRfLHY
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i H EiEp)
ST 5.12.42 B 2 %S H v BUE T
Sk kAT 7
Wi F pa 2 x
Bl

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

5.12.57 % i2c_slave_receive_dma
NEIA T K H i2c_slave_receive_dma

% 331. ¥ i2c_slave _receive_dma

TiH iR

A€ i2c_slave_receive_dma

PR T i2c_status_type i2c_slave_receive_dma(i2c_handle_type* hi2c, uint8_t* pdata,
uint16_t size, uint32_t timeout);

Thread ML (DMA 720, B2 dEMZE 7=, R BT e E 12C @it
REEw, WL I AL i2c_wait_end ()& R T SE K

PN 2| hi2c: #514 i2c_handle_type 257 [ 45 ¥4 {k&
ZSEEAER W i2c_handle_type

MANZH 2 pdata: FEHCHRE I E A ik

MANZH 3 size: HEEIA L

MANZH 4 timeout: %543 IR I [i)

a2 8 x

YL EN i2c_status_type: FEiRfLHY
ZR BT 5.12.42 B E 2 2 M A BUETEH

Sk ok AF x

Bl H R 2 7

Nl

‘ i2c_slave_receive_dma(&hi2c, rx_buf, 8, OXFFFFFFFF);

5.12.58 K ¥ i2c_smbus_master_transmit
FNERAIR T K%L i2c_smbus_master_transmit

% 332. ¥ i2c_smbus_master_transmit

HH iR
ZERAEA i2c_smbus_master_transmit
PR 2 A i2c_status_type i2c_smbus_master_transmit(i2c_handle_type* hi2c, uint16_t

address, uint8_t* pdata, uint16_t size, uint32_t timeout);

ThRedtik SMBus FHLKIEEIE G0, ZREURAE R, PATTERG, IR bAR
SE, RS T PEC RIS ER

WMANSHA hi2c: 15[ i2c_handle_type 2570 (1) &5 #y 14
HSHFENHEIR W i2c_handle_type

MANSH 2 address: MALHLHE

WASH 3 pdata: £ A% s i E stk
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W H i)
LN size: il RKIE L
MANSH 5 timeout: %5 ET B 7]
i 25 7
IR [EE i2c_status_type: HiRfUIY
ZRET 5.12.42 B E Z 2B AT IUETEE
SRSkt 7
e F R 7
il

l i2c_smbus_master_transmit(&hi2c, 0xBO, tx_buf, 8, OXFFFFFFFF);

5.12.59 % i2c_smbus_master_receive

FEAE T K% i2c_smbus_master_receive

* 333. ¥ i2c_smbus_master_receive

(P

i2c_smbus_master_receive

i2c_status_type i2c_smbus_master_receive(i2c_handle_type* hi2c, uint16_t

address, uint8_t* pdata, uint16_t size, uint32_t timeout);

SMBus TN RilTr20), ZRBCRIHET N, PUTEE, Bl th ik
e IZPRE TSI T PEC HYAIE 58U

LN 2|

hi2c: 457 i2c_handle_type 2% (25 1)1k
ZSHEATE R W i2c_handle_type

MASH 2 address: MALHbLE
MINSH3 pdata: FEUSCEE ) H A ki
N size: HARIZEIA L
MANZ¥5 timeout: <543 HE I A [A]
25 7
YL EN i2c_status_type: fEiRfLHY
ZR TN 5.12.42 B E 2 ZS B AVFBUETEH
Je kAt 7
R FH eR 4 7
N

‘ i2c_smbus_master_receive(&hi2c, 0xBO, rx_buf, 8, OXFFFFFFFF);

5.12.60 X ¥ i2c_smbus_slave transmit

R T A% i2c_smbus_slave_transmit

X 334. E¥# i2c_smbus_slave_transmit

T H ik

ZERAEA i2c_smbus_slave_transmit

AR Y i2c_status_type i2c_smbus_slave_transmit(i2c_handle_type* hi2c, uint8_t* pdata,
uint16_t size, uint32_t timeout);

TyRe ik SMBus MUK IEHHE (Rif)77 50, ZRBUEMZETT A, PUTRRUG, Bk
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BH

[P

TEHG R ESIHL T PEC BRI S HIL

LN 2|

hi2c: 151 i2c_handle_type 5745 ¥ A
EZSHFEANHE IR W i2c_handle_type

MNSH 2

pdata: A8 Hs I E A ik

MANSH3

size: HHERIEMNE

MANSH 4

timeout: Z&fHE R S [A]

it 5

x

iR el

i2c_status_type: HiRfUIY
SR FT 5.12.42 BERTE 2 ZSHATIETEH

PSS

x

W F R 2

T

N

‘ i2c_smbus_slave_transmit(&hi2c, tx_buf, 8, OxFFFFFFFF);

5.12.61 % i2c_smbus_slave_receive

TR T R i2c_smbus_slave_receive

* 335. ¥ i2c_smbus_slave_receive

i7p)

i2c_smbus_slave_receive

i2c_status_type i2c_smbus_slave_receive(i2c_handle_type* hi2c, uint8_t* pdata,

uint16_t size, uint32_t timeout);

SMBus MHLIZ R (Rl 20, ZRBURMIET 3, PATERUR, B th e fa

TEHG R B T PEC HUAGE S HIL

MASHA

hi2c: 151 i2c_handle_type 257 () 45 #y 14
LS HVENREIA I i2c_handle_type

MMANZH 2

pdata: FUSCEHE 22 skt

MAZH3

size: FHBEHEINE

MWMANZH 4

timeout: 251 A B [A]

it 25

x

IR [BI{E

i2c_status_type: #HiR{UIG
SR FEAT 5.12.42 B RTE 2 ZSH AT EUE T H

SR KA

¥

Wik F pa 2

¥

Bl

‘ i2c_smbus_slave_receive(&hi2c, rx_buf, 8, OXFFFFFFFF);

5.12.62 % i2c_memory_write
MR T B % i2c_memory_write

X 336. K% i2c_memory_write

BH

[P

i2c_memory_write
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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 T 5.12.42 B E 2 2SR A BUETEH

Sk ok AF 7

B R o

mem_address_width
EEPROM 17 fifi ik i &%
I2C_MEM_ADDR_WIDIH_8: 8 fr b hl v

12C_MEM_ADDR_WIDIH_16: 16 A7tk %

Bl

‘ i2c_memory_write(&hi2c, 0xA0, 0x05, tx_buf, 8, OXFFFFFFFF);

5.12.63 % i2c_memory_write_int
NERIAR T BREi2c_memory_write_int

# 337. ®% 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
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HiA iR
MANSH 6 size: il RKIE L
MANSHT timeout: %5 ET B 7]
i 25 7
IR [EE i2c_status_type: HiRfUIY

S F 5.12.42 5 2 % S8 VFIUE 5

SRSkt 7
e FH R 7

mem_address_width
EEPROM 17fif ik 95 £
I2C_MEM_ADDR_WIDIH_8:
I2C_MEM_ADDR_WIDIH_16:

Bl

8 {5 i
16 il 58 5

\ i2c_memory_write_int(&hi2c, 0xAO, 0x05, tx_buf, 8, OXFFFFFFFF);

5.12.64 P#i2c_memory_write_dma

NERIIA T B i2c_memory_write_dma

% 338. 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
ZRET 5.12.42 B E 2 2SR A IUETEH
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);

5.12.65

NRAE T K%L i2c_memory_read
#* 339. EK# i2c_memory_read

PR ¥ 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
ZR BT 5.12.42 B E 2 2 M A BUETEH

Sk ok AF x

W e 2 I

mem_address_width
EEPROM A7 fiff s ik 5 5
I2C_MEM_ADDR_WIDIH_8:
I2C_MEM_ADDR_WIDIH_16:
Nl

8 for Mk s B
16 fr il e

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

5.12.66

NERMIR T BR%i2c_memory_read_int
# 340. ®¥ i2c_memory_read_int

¥ i2c_memory_read_int

TiH ik

R i2c_memory_read_int

R ER T i2c_status_type i2c_memory_read_int(i2c_handle_type* hi2c,
i2c_mem_address_width_type mem_address_width, uint16_t address, uint16_t
mem_address, uint8_t* pdata, uint16_t size, uint32_t timeout);

Thagdmiik M EEPROM B4E (hiidy =0, e BUEARHIE T 30, 2R BT 5E MU 12C
BHIEARLET, 7 LAIE IS I R 3L i2c_wait_end ()55 78 H5E AR
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HiA iR

WMASHA hi2c: 151 i2c_handle_type 5% ()45 11k
ZSHVEATER W i2c_handle_type

MNSH 2 mem_address_width: EEPROM £ ¥ it 5 i
Z %15 mem_address_width 75} 5 £21% 2 5 {0 Y EUE TG

MASH3 address: EEPROM Hlthit

MANSH 4 mem_address: EEPROM ¥ £74i# ik

MANZHS5 pdata: {52HUEHE A2 skt

MASH 6 size: HHHELHN 4L

WMANSHT timeout: %5 RS B 7]

it 25 7

YL ED i2c_status_type: fEiRfLHY
Z T 5.12.42 B E 2 2SR AFBUETEH

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);

5.12.67

2023.10.26

¥ i2c_memory_read_dma
&R T K% i2c_memory_read_dma

% 341. ¥ 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 5.12.42 B E 2 2SR VFIUETEH

% 254 W
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BH [P

PSS ¥

Wi F e 2 7

mem_address_width
EEPROM 17fif ik 95 £
I2C_MEM_ADDR_WIDIH_8:
I2C_MEM_ADDR_WIDIH_16:

8 {3
16 il 58 i

Bl

‘ i2c_memory_read_dma(&hi2c, 0xA0, 0x05, rx_buf, 8, OXFFFFFFFF);

5.12.68

¥ i2c_evt_irq_handler

TR T KH i2¢_evt_irg_handler

#* 342. ¥ i2c_evt_irq_handler

mHE R
PRI A4 i2c_evt_irg_handler
R Y void i2¢c_evt_irq_handler(i2c_handle_type* hi2c);
DhRedtiik HRWR A, FT AR 12C SRR
LPNE 2| hi2c: #514 i2c_handle_type 257 [ 45 #4 {k&
ZSHEAHER W i2c_handle_type
i 24 7
IR [FIME ¥
SR kAT ¥
B R FH R 2 ¥
il
void [12C1_EVT_IRQHandler(void)
{
i2c_evt_irq_handler(&hi2c);
}

5.12.69

BK¥ i2c_err_irq_handler

FEAER T RS i2¢_err_irg_handler

% 343. E¥ i2c_err_irq_handler

W H Eii:3o)

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

MASHA

hi2c: 15[ i2c_handle_type 2570 (1) 45 #y 44
LSRR W i2¢_handle_type

fnth 25

¥

iR [EME

Stk okt

e F e 2

of o | et

2023.10.26
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5.12.70

5.12.71

2023.10.26

Bl

{

i2c_err_irg_handler(&hi2c);

void [2C1_ERR_IRQHandler(void)

¥ i2c_dma_tx_irq_handler

NERAIAR T K% i2c_dma_tx_irq_handler

% 344. E# i2c_dma_tx_irg_handler

B | E1:57)
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 345. B# i2c_dma_rx_irq_handler

| R

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

MANSHA

hi2c: 450 i2c_handle_type 2% ()25 1)1k
ZSHEATER W i2c_handle_type

it 28

IR [BI{E

SR KA

Wi F pa 2

off | off | ol | et

2N

{

void DMA1_Channel7_IRQHandler(void)

i2c_dma_tx_irg_handler(&hi2c);

% 256 |
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513 HERARERFEEHZE (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%,
# 346. PWC FERXTNE

S R

iser ) P s e
icer T A B T R A A
ispr Fh TR R B B A AR
icpr TR RIS BR A AR A
iabr T TS o B A

ip TR S 2 A A

stir BRA i W 2 A 2

TR H T NVIC R HUA Y
& 347. 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 &

5.13.1 ¥ nvic_system_reset
R T BAE nvic_system_reset

% 348. 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

2023.10.26 # 25TW hRZs 2.0.4
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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();

5.13.2 ¥ nvic_irq_enable
TR T EH nvic_irg_enable

% 349. E# nvic_irq_enable

TiH iR
PRI 44 nvic_irg_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
MWNZHA irgn: AT A RS
S EEANHEAR W irgn.
MINSH 2 preempt_priority: & 5t E 25 E
ZSHHUE A AT L NVIC_PRIORITY_GROUP_x 5& X I K H & 7 2%
WMASH 3 sub_priority: 1 R S 2 ¥ E
LSRN B AT # T NVIC_PRIORITY_GROUP_x 5& X[ KM Rt S 2%
it 25 W
IR [E{H o
Sk ok AF x
5 18 FH R NVIC_SetPriority()
NVIC_EnablelRQ()
irgn
irqn T £ S ERAE R h Wrm) &, HATIE S8 Hln R
WWDT_IRQn: T 1 ) 28
PVM_IRQn: HER] EXINT [ s s Al (PVMD Hrib
I2C2_ERR_IRQn: 12C1 iz b
TMR13_GLOBAL_IRQn: 12C2 %z b
2Nl

[* enable nvic irq */
nvic_irq_enable(ADC1_IRQn, 0, 0);

5.13.3 E¥ nvic_irg_disable
TR T K nvic_irg_disable

2023.10.26 % 258 | hRZs 2.0.4
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% 350. ¥ nvic_irq_disable

B H iR
A€ nvic_irg_disable
PR T void nvic_irq_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_IRQn);

5.13.4 ¥ nvic_priority_group_config

N4 T K%L nvic_priority_group_config

# 351. ¥ 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);

5.13.5 E ¥ nvic_vector_table_set

NERFER T %L nvic_vector_table_set

2023.10.26 & 259 |

WA 2.0.4




U= AT32FA25[E £ FEBSP&Pack B H 18

% 352. E# 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);

5.13.6 ¥ nvic_lowpower_mode_config

R IR T BAEL nvic_lowpower_mode_config

& 353. % nvic_lowpower_mode_config

| Ei:1p%)

PRI 4 nvic_lowpower_mode_config

BRI AR Y void nvic_lowpower_mode_config(nvic_lowpower_mode_type Ip_mode,
confirm_state new_state)

Digefliid NVIC I ThFERE UAH G B

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

HNSH 2 new_state: FLJ AL AL XA FBCRES
SR LI 2 —: TRUE, FALSE.

it 25 7

IR [EME 7

So okt 7

W e 2 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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5.14.1
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l nvic_lowpower_mode_config(NVIC_LP_SLEEPONEXIT, TRUE);

YRR (PWC)

PWC # {7 #4514 pwe_type, & (T 31 “at32f425_pwe.h”il T

/**

* @brief type define pwc register all

*/
typedef struct
{

} pwc_type;

TREGH T PWC FA78 A

3+ 354. PWC F 8% MR

S R
ctrl H R R 2 A7 2
ctrists HL R ] JOIRAS B AE A
ctrl2 PR TR ) A 2% 2

% 355. PWC EEmfa i

H¥4

(D)

pwc_reset

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

pwc_battery powered_domain_access

PR P X3 5 N A

pwc_pvm_level_select

FEL . S 00 5% 1 B 00 LS s e 4

pwc_power_voltage_monitor_enable

FEL . M 0 5% 1 L B0 £

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 N R AR A X
pwc_deep_sleep_mode_enter HE TR P AR A X
pwc_voltage_regulate_set TR P AR AZE X T F R 1A T AR S 1k 4
pwc_standby_mode_enter AU

¥ pwc_reset
TERIA T PR pwe_reset

X 356. K% pwc_reset

W H iR

PR EA pwc_reset

R Y void pwc_reset(void)

ThRedtik S PWC 1 BTy a A 2 IR Re 2 A
LN L 7

#2611
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i H Ei: P
Hth 2% 7
R EME I
So oAt x
5 18 FH R B crm_periph_reset()
2Nl
[* deinitialize pwc */
pwc_reset();

5.14.2 BKi¥ pwc_battery powered_domain_access
TR T K% pwe_battery _powered_domain_access

% 357. ¥ pwc_battery_powered_domain_access

TiH iR
Refe 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
MMANSHL new_state: HLith At HL X I TRBRAS
ZSHOTLLIEIE Hh 2 —: TRUE, FALSE.
2% W
R EME I
Sk ok AF x
B H R 2 7
Nl
/* enable the battery-powered domain write operations */
pwc_battery _powered_domain_access(TRUE);

TEE: NI R T I P X ) G IERE s A FERRF 7t e X, HE4T RTC .

5.14.3 K ¥ pwc_pvm_level_select

FERFER T pwe_pvm_level_select

# 358. R¥ pwc_pvm_level_select

W H iR
R pwc_pvm_level_select
PR 2 A void pwc_pvm_level_select(pwc_pvm_voltage_type pvm_voltage)
Digeftik F, S 00 58 P A 00 R W R
HWIANSH pvm_voltage: 15l H I PR ik 5
%S Ak EL pwe_pvm_voltage_type P IAT & — AN 24A.
i =4 7
R [EME 7
Stk kAT 7
B R FH ok 4 7

pvm_voltage

pvm_voltage T 15 & L W5 I 2% 0 W0 e e i Pl KT S8 v v

2023.10.26
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PWC_PVM_VOLTAGE_2V3: Wil eIl A8 N 2.3V
PWC_PVM_VOLTAGE_2V4: Wil JEils e N 2.4V
PWC_PVM_VOLTAGE_2V5: Wil & s FH4E >l 2.5V
PWC_PVM_VOLTAGE_2V6: Wil & ls 8 N 2.6V
PWC_PVM_VOLTAGE_2V7: Wil JEIlE e N 2.7V
PWC_PVM_VOLTAGE_2V8: Wil & Ilfs A8 A 2.8V
PWC_PVM_VOLTAGE_2V9: Wil JE s A8 A 2.9V

B

pwc_pvm_level_select(PWC_|

I* set the threshold voltage to 2.9v */

PVM_VOLTAGE_2V9);

5.14.4 BK¥ pwc_power_voltage _monitor_enable

NERAIA T PAE pwe_power

voltage_monitor_enable

* 359. ¥ pwc_power_voltage_monitor_enable

T H iR
R pwc_power_voltage_monitor_enable
R E R Y void pwc_power_voltage_monitor_enable(confirm_state new_state)
ThRestiid R, M 00 o8 P s DU fSE e
LTI 2 new_state: HE M TR
ZZHT kB g Hh 2 —: TRUE, FALSE.
Wz y
A IR 7
Sk ok AF x
W e I
~Hl
/* enable power voltage monitor */
pwc_power_voltage_monitor_enable(TRUE);

5.14.5 E¥ pwc_wakeup_pin_enable
TEAE T % pwe_wakeup_pin_enable

* 360. K% pwc_wakeup_pin_enable

W H iR
ZERAE pwc_wakeup_pin_enable
R Y void pwc_wakeup_pin_enable(uint32_t pin_num, confirm_state new_state)
ThRedtik R LM B A8 A A
MNSH pin_num: i ZEAC B R ALIR AR

SO DL BT BB & R DL BE ) e ) T
MINSH 2 new_state: fFHLMELE I FRBOIR S

S BT LLEECE Hh 2 —: TRUE, FALSE.
25 7
IR A 7
So okt p

2023.10.26
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W H i)
B R p
pin_num

pin_num A T8 B E MM EEE 1, HolES80 5
PWC_WAKEUP_PIN_1:  FHLIGEEE I 1 G/ GPIO Jy PAO)
PWC_WAKEUP_PIN_2: FEPLMe B I 2 (X2 GPIO 2 PC13)
PWC_WAKEUP_PIN_4: WL 4 (45 GPIO Ay PA2)
PWC_WAKEUP_PIN_5: FEPLMe B I 5 (6B GPIO S PC5)
PWC_WAKEUP_PIN_6: /& HLER4 1 6 (x5 GPIO A PB5)
PWC_WAKEUP_PIN 7: FEPLML B I 7 (X R2 GPIO 2 PB15)
il

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

5.14.6 K% pwc_flag_clear

5.14.7 K% pwc_flag_get

TRME T A% pwe_flag_clear

% 361. ¥ pwc_flag_clear

mHE Eiiipo

PRI 44 pwc_flag_clear

PR void pwc_flag_clear(uint32_t pwc_flag)

Digeflid TR OB AR AL

WA pwc_flag: i R bR 6% 1%

S HOE AR W4 RIAZCE T/ SR -

it 24 7

R [EME 7

SR kAT 7

R FH R 2 7
pwc_flag
pwc_flag H T/ EaE R bR &, HAESHE 5T
PWC_WAKEUP_FLAG: e IR S T
PWC_STANDBY_FLAG: AU AR E

PWC_PVM_OUTPUT_FLAG:

Bl

FLY R AT i AR S (S HOA SCREBR IS D

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

TNRIIA T %L pwe_flag_get

# 362. K pwc_flag_get

mH iR
¥4 pwc_flag_get
AR Y flag_status pwc_flag_get(uint32_t pwc_flag)
2023.10.26 264 A 2.0.4
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5.14.8

5.14.9

2023.10.26

i H i35
ThRestik REUbR EALRES
WMASH pwc_flag: FHEFRBURESHIbREILE
S BOEA IR W A7 RIA L2 7] fHIR -
12 [EME flag_status: FrELHPRES
ZIREE N E B2 —: SET, RESET.
So oAt I
Wi e 2 I
2Nl
[* check if wakeup event flag is set */
if(pwc_flag_get(PWC_WAKEUP_FLAG) = RESET)

¥ pwc_sleep_mode_enter
NEFR T K E pwe_sleep_mode_enter

* 363. E# pwc_sleep_mode_enter

TiH iR
efe pwc_sleep_mode_enter
BRI 2R Y void pwc_sleep_mode_enter(pwc_sleep_enter_type pwc_sleep_enter)
Thread RN B ARABE
NS pwc_sleep_enter: HEARFEUHEN 5 ik
%S HAT L% EL pwe_sleep_enter_type AT & — AN M.
a2 8 x
A EIRN 7
Sk ok AF x
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 WFI iy 4 3k A\ BERR S
PWC_SLEEP_ENTER_WFE: BT WFE iy 2128 \ BEEHR AR X
A~

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

¥ pwc_deep_sleep_mode_enter
TR T PA% pwe_deep_sleep_mode_enter

£ 364. K pwc_deep_sleep_mode_enter

W H Ei:23a)
ZERAE pwc_deep_sleep_mode_enter
R Y void pwc_deep_sleep_mode_enter(pwc_deep_sleep_enter_type

pwc_deep_sleep_enter)

Thaefihid HENTR B R A5 X
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5.14.10

5.14.11
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W H Ei::3%)
MASH pwc_deep_sleep_enter: & FEIEIRARGE A 7 Rk
%S H] Ik EL pwe_deep_sleep_enter_type M IAT & — MHZEE.
i 25 7
IR [E{E 7
S AF 7
AR IR 7

pwc_deep_sleep_enter

pwc_deep_sleep_enter i Tik R BRI U N7 20, HaTES B2 0w~
PWC_DEEP_SLEEP ENTER WFI: it WFI fir 4k N\ R Bk =t
PWC_DEEP_SLEEP ENTER WFE: it WFE 4k \ 7 BEARS 2t

Bl

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

¥ pwc_voltage regulate_set

NERHIA T %L pwe_voltage_regulate_set

% 365. E# pwc_voltage_regulate_set

TiH iR
R pwc_voltage_regulate_set
R B T void pwc_voltage_regulate_set(pwc_regulator_type pwc_regulator)
Dhred PR RRIRAS T W R R Y 2 RS %
PN 2 pwc_regulator: LRI BRI F
%S HAT L% EL pwe_regulator_type P HIAT & — M4 1E.
25 W
A EIRN 7
Sk ok AF x
Bl H R 2 7

pwc_regulator

pwc_regulator ] TiEFH R AT E IR, Kk 5|t

PWC_REGULATOR_ON:
PWC_REGULATOR_LOW_POWER:

TR P2 BEEMRASE 3G R 15 85 IR 0T
TR PRE BRERASE 30 R T 1 5 8% Ak TR Th A A5 K

PWC_REGULATOR_EXTRA_LOW_POWER: TR B RS 3 H R A 15 A T /MK Th FE AL
A~

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

¥ pwc_standby_mode_enter

T AR T K% pwe_standby_mode_enter

% 366. E# pwc_standby_mode_enter

BH

[P

A

pwc_standby_mode_enter
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void pwc_standby_mode_enter(void)
BEANFFHLE

5.15

2023.10.26

MASH

it 25

iR el

Sk kAT

e F pa 2

of [ ofl | off | orf | od

N

[* enter standby mode */

pwc_standby_mode_enter();

EATAMED (SPD /EHEED (2S)

SPI #F {45454 spi_type, % (T 301 “at32f425_spi.h "I T :

/**

* @brief type define spi register all

*/
typedef struct
{

} spi_type;

TRGH T SPI A /A4 0

% 367. SPI &SR8 %

TR iR
ctrl1 SPI £l 47 4% 1
ctrl2 SPI £l % fF 4 2
sts SPI R A 748
dt SPI H4E A A7 4%
cpoly SPI CRC £ Wi\ 17 a4
rcrc SPI RXCRC #1788
tcrc SPI TxCRC %7 {7 %%
i2sctrl SPI_12S FiL B F 174
i2sclkp SPI_I2S s 17 85

FRGH T SPIJE RS :
7 368. SPI EFHE K
i e iR

Spi_i2s_reset

¥ SPIIPS i A s ER E BB A E

spi_default_para_init

% SPI YIaH L S5 H PRI AT (L

spi_init

SPI ¥4kt

spi_ti_mode_enable

SPI TI # R Afi g

spi_crc_next_transmit

MR L CRC 4
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spi_crc_polynomial_set

SPICRC £ Ti:\iX &

spi_crc_polynomial_get

$REL SPI CRC £ 1=

spi_crc_enable

SPI CRC fiifig

spi_crc_value_get

R SPI #allt/ k% CRC 455

spi_hardware_cs_output_enable fifif CS iy H{F fE
spi_software_cs_internal_level_set WEBA CS A
spi_frame_bit_num_set B A AN EL

spi_half_duplex_direction_set

a2 RSV ER SN2y

spi_enable

SPI fi fig

i2s_default_para_init

45 128 MRS M AR IE

i2s_init

12S Wiahiik

i2s_enable

12S ffifg

spi_i2s_interrupt_enable

fERELL T2 [ SPI/I12S 7

spi_i2s_dma_transmitter_enable

SPI/I2S DMA K i%ffifE

spi_i2s_dma_receiver_enable

SPI/I12S DMA #2itfiifig

spi_i2s_data_transmit

SPI/I2S ik —EX s

spi_i2s_data_receive

SPI/I2S #Uk—2ZE 5

spi_i2s_flag_get

BLHL 5E 1) SPI/I2S R

spi_i2s_flag_clear

&Ik E 1) SPINZS bk

5.15.1 BK¥ spi_i2s_reset
NRIAR T BRHL spi_i2s_reset

* 369. F# spi_i2s_reset

TiH Eii:py
ERAE spi_i2s_reset
PR 25 A void spi_i2s_reset(spi_type *spi_x);
Dhred ¥ SPI/I12S P ZR A7 a(E R S 2 AL M8
HNSH spi_x: P SPI 7k

ZSHOTLLEECE Hh 2 —: SPI1, SPI2, SPIS.

25 W
IR [AME 7
Je ik AF W
o 18 R crm_periph_reset();

2N

‘ spi_i2s_reset (SPI1);

5.15.2 ¥ spi_default_para_init
MR T K% spi_default_para_init

% 370. K ¥ spi_default_para_init

e Hik

PR €2 spi_default_para_init
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i)

PR void spi_default_para_init(spi_init_type* spi_init_struct);
Tifeftig 4 SPI M ta A 5 K AR A
NS spi_init_struct: f&1al spi_init_type KA 1FR4H
i 24 ¥
12 [EME ¥
i as F A2 LA spi_init_type AU ({AF &
B H R 4 ¥

~Hl
spi_init_type spi_init_struct;
spi_default_para_init (&spi_init_struct);

5.15.3 ¥ spi_init

NRAIE T R %L spi_init

R 371. BRI spi_init

T H R
R4 Spi_init
PR T void spi_init(spi_type* spi_x, spi_init_type* spi_init_struct);
Dhread SPI ¥tk

MASHA

spi_x: FTit#m) SPI ki
ZSHA Ll g b2 —: SPI1, SPI2, SPI3.

HWINSHL 2 spi_init_struct: &\ spi_init_type 5T a4t
it 25 7

& [BE 7

SR okt FELEE X spi_init_type J5B A8 B
e A I e 4 7

spi_init_type fE at32f425_spi.h H15& X

typedef struct

{
spi_transmission_mode_type
spi_master_slave_mode_type
spi_mclk_freq_div_type
spi_first_bit_type
spi_frame_bit_num_type
spi_clock_polarity_type
spi_clock_phase_type
spi_cs_mode_type

} spi_init_type;

spi_transmission_mode

SPI A&

transmission_mode;
master_slave_mode;
mclk_freq_division;
first_bit_transmission;
frame_bit_num;
clock_polarity;

clock phase;
cs_mode_selection;

SPI_TRANSMIT_FULL_DUPLEX: AL B[] 4 X0 A K
SPI_TRANSMIT_SIMPLEX_RX: L B 1) SO X
233.10.26 - - & 269 | -
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SPI_TRANSMIT_HALF_DUPLEX_RX: .2k 3] R shs st
SPI_TRANSMIT_HALF_DUPLEX_TX: HZua) R K
master_slave_mode

F ML

SPI_MODE_SLAVE:  MAHLfEZ

SPI_MODE_MASTER: EHlE=

mclk_freq_division

IR BOE R

SPI_MCLK_DIV_2: 2 540
SPI_MCLK_DIV_3: 3 434
SPI_MCLK_DIV_4. 4 5340
SPI_MCLK_DIV_8: 8 73 Hii

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: 256 434
SPI_MCLK_DIV_512: 512 434
SPI_MCLK_DIV_1024: 1024 /343
first_bit_transmission

SPI S Kk m LMoL

SPI_FIRST _BIT_MSB: JtkikmEr
SPI_FIRST BIT LSB: JEkiX{&Ar
frame_bit_num

e a UL DA
SPI_FRAME_8BIT:
SPI_FRAME_16BIT:
clock_polarity
R R 4
SPI_CLOCK_POLARITY_LOW:  =ZS[HH, A A B T
SPI_CLOCK_POLARITY _HIGH:  ZSIN, B hd i e B
clock_phase

(AR LA

SPI_CLOCK_PHASE_1EDGE: SPI % — /N eh kAT 5o Bt
SPI_CLOCK_PHASE_2EDGE: SPI % /M4y kAT 3 ke
cs_mode_selection

(AR LA

SPI_CS_HARDWARE_MODE:  fifif} CS =t
SPI_CS_SOFTWARE_MODE: Bk CS B

A~

8bit ¥
16bit ¥4

— 1t
— 1t

g
g

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;
spi_init_struct.first_bit_transmission = SPI_FIRST_BIT_MSB;
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spi_init_struct.frame_bit_num = SPI_FRAME_16BIT;
spi_init_struct.clock_polarity = SPI_CLOCK_POLARITY_LOW;
spi_init_struct.clock_phase = SPI_CLOCK_PHASE_2EDGE;
spi_init_struct.cs_mode_selection = SPI_CS_SOFTWARE_MODE;
spi_init(SPI1, &spi_init_struct);

5.15.4 BK¥ spi_ti_mode_enable
TR T PR%L spi_ti_mode_enable
X 372. EK# spi_ti_mode_enable

A ik

R spi_ti_mode_enable

R E R Y void spi_ti_mode_enable(spi_type* spi_x, confirm_state new_state);

ThRestiik SPI TI #Effife

BINSH spi_x: FTIEEEN SPI A%
ZSH LUER A Pz —: SPIM, SPI2, SPI3.

MANSH 2 new_state: fifAEELIC ]
ESHOT LR E H 2 — - FALSE, TRUE

it 24 7

IR [F{H 7

et kAT 7

R FH R 2 &

A~

/* spi ti mode enable */
spi_ti_mode_enable (SPI1, TRUE);

5.15.5 ¥ spi_crc_next_transmit
IR T BB spi_crc_next_transmit

& 373. E# spi_crc_next_transmit

THE ik

ZERAE spi_crc_next_transmit
R ER T void spi_crc_next_transmit(spi_type* spi_x);
Theefiid N R L% CRC @

MANSHA spi_x: FTk#¥i) SPI4his

ZEHAT LRI H H P2 —: SPI1, SPI2, SPI3.

S ¥
IR [AME ¥
Je %At ¥
15 18 FH R y
Bl

‘ spi_crc_next_transmit (SPI1);
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5.15.6 BR¥ spi_crc_polynomial_set

NFRAIR T B %L spi_crc_polynomial_set

X 374. EK# spi_crc_polynomial_set

BiH #R
PR EA spi_crc_polynomial_set
PR 2 A void spi_crc_polynomial_set(spi_type* spi_x, uint16_t crc_poly);
Thaedtik SPICRC Z Ik &

MWASHA

spi_x: JTk#EM) SPI 4his
ST DUE H H 2 —: SPI1, SPI2, SPI3.

WSS 2 crc_poly: CRC £zt
HU{Eyul: 0x0000~0xFFFF
28 7
IR [EME I
SR okt 7
B o 4 7
il

[*set spi crc polynomial value */
spi_crc_polynomial_set (SPI1, 0x07);

5.15.7 BK¥ spi_crc_polynomial_get

T ERAER T K% spi_crc_polynomial_get

& 375. ¥ spi_crc_polynomial_get

A i3}
ERAE spi_crc_polynomial_get
R Y uint16_t spi_crc_polynomial_get(spi_type* spi_x);
Lhae g 3JEL SPI CRC £ ik

LN 2|

spi_x: FTiEFEH) SPI 4k
ZEHAT LI H H P2 —: SPI1, SPI2, SPI3.

i 25 7
R A CRC £ izt
H{ETERE: 0x0000~0xFFFF
Je kAt 7
B FH R 2 7
N

/*get spi crc polynomial value */
uintl6_t crc_poly;

crc_poly = spi_crc_polynomial_get (SPI1);

2023.10.26 2712 |
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5.15.8 ¥ spi_crc_enable
TR T PR EL spi_crc_enable

% 376. X ¥ spi_crc_enable

BiH #R
A EA spi_crc_enable
PR T void spi_crc_enable(spi_type* spi_x, confirm_state new_state);
Thaestik SPI CRC fiifi¢

MWASHA

spi_x: JTk#EM) SPI 4hs
ST LUER H Kz —: SPI1, SPI2, SPI3.

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

/* spi crc enable */
spi_crc_enable (SPI1, TRUE);

5.15.9 BK¥ spi_crc_value _get
NRHIA T BB HL spi_crc_value_get

* 377. E# spi_crc_value_get

A i3}
ERAE spi_crc_value_get
R uint16_t spi_crc_value_get(spi_type* spi_x, spi_crc_direction_type crc_direction);
Digefliid IREL SPI #%i/ki% CRC 45

LN 2|

spi_x: FTiEFH) SPI 4k
ZEHAT LRI A P2 —: SPI1, SPI2, SPI3.

MANZH2

crc_direction: ¥/ i% CRC &+

it 28

¥

IR [BI{E

SR KA

Wik F pa 2

off | of | et

crc_direction

W/ k% CRC ik $

SPI_CRC_RX: i&##21lf CRC
SPI_CRC_TX: i%&#ki% CRC

Bl

/* get spi rx & tx crc enable */

uintl6_t spi_rx_crc, spi_tx_crc;

2023.10.26
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spi_rx_crc = spi_crc_value_get (SPI1, SPI_CRC_RX);
spi_tx_crc = spi_crc_value_get (SPI1, SPI_CRC_TX);

5.15.10
NFRAIAR T MR %L spi_hardware_cs_output_enable

¥ spi_hardware_cs_output_enable

X 378. K ¥ spi_hardware_cs_output_enable

A ik
A EA spi_hardware_cs_output_enable
PR Y void spi_hardware_cs_output_enable(spi_type* spi_x, confirm_state new_state);
ThRedtiid T CS % th ¥ ae

MAZHA

spi_x: FTi&#EH) SPI Ak
ZSH LAk E 2 —: SPI1, SPI2, SPI3.

WANSH 2 new_state: fffEEICH
ZSH LUk A Pz — « FALSE, TRUE
24 7
A ELEEN 7
s s SPI A AN ENURE I, I i B A1 2%
AR 7
il

/* enable the hardware cs output */

spi_hardware_cs_output_enable (SPI1, TRUE);

5.15.11

BR¥ spi_software_cs_internal_level_set

NI T K% spi_software_cs_internal_level_set

F 379. ¥ spi_software_cs_internal_level_set

TiH Eii:py

ERAE spi_software_cs_internal_level_set

Eap gt void spi_software_cs_internal_level_set(spi_type* spi_x,
spi_software_cs_level_type level);

Dhredd W E SPI i A4

HNSH spi_x: FTi&#ER SPI Ak
ZSHTLLEECE Hh 2 —: SPI1, SPI2, SPIS.

MASH 2 level: WEAF CS A HEHLF

it 25 7

IR [AME 7

So oAt 1. IERM CS B M ARG
2. FEHMRT, level {541 4“SPI_SWCS_INTERNAL_LEVEL_HIGHT”.

W F R 2 7

level

WEYAM CS AT

2023.10.26
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SPI_SWCS_INTERNAL_LEVEL_LOW:
SPI_SWCS_INTERNAL_LEVEL_HIGHT:

N

BEEPAMT CS AERH T KT
BEEPAMT CS AERH Ty BT

/* set the internal level high */
spi_software_cs_internal_level_set (SPI1, SPI_SWCS_INTERNAL_LEVEL_HIGHT);

5.15.12

5.15.13

2023.10.26

PR % spi_frame_bit_num_set

NRAIR T R EL spi_frame_bit_num_set

* 380. E ¥ spi_frame_bit_num_set

A ik
R spi_frame_bit_num_set
R E R Y void spi_frame_bit_num_set(spi_type* spi_x, spi_frame_bit_num_type bit_num);
ThRestiik WE B CS WE T
BINSH spi_x: FTIEEEN SPI A%
ZSH LUER A Pz —: SPIM, SPI2, SPI3.
WASH 2 bit_num: BB MWIHLAEL
it 24 7
IR [FH 7
et kAT 7
R FH R 2 7
bit_num
T M A
SPI_FRAME_8BIT: —Ii L5 8bit £ ¥s
SPI_FRAME_16BIT: —IWi L5 16bit £

Bl

/* set the data frame bit num as 8 */

spi_frame_bit_num_set (SPI1, SPI_FRAME_8BIT);

¥ spi_half_duplex_direction_set

AR T k% spi_half_duplex_direction_set

X 381. K ¥ spi_half_duplex_direction_set

W H i3
ZERAE spi_half_duplex_direction_set
R ER T void spi_half_duplex_direction_set(spi_type* spi_x,
spi_half_duplex_direction_type direction);
ThRedtik T B B LI e LA S AL g [l

MANSHA

spi_x: JTiEFER SPI Ak
ZEHAT LRI H H P2 —: SPI1, SPI2, SPI3.

NS 2 direction: {£%i77 14
CleE S x
IR [FE ¥
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=] b
Vit Ya AR B 2R 00 [ 2= X AR T AL
5 U8 FH pR 2 ¥
direction
146177 7]

SPI_HALF_DUPLEX_DIRECTION_RX: #:¥
SPI_HALF_DUPLEX_DIRECTION_TX: Ki%

Bl

/* set the data transmission direction as transmit */
spi_half_duplex_direction_set (SPI1, SPI_HALF_DUPLEX_DIRECTION_TX);

5.15.14 K% spi_enable

FERHIAR T BRI spi_enable
#* 382. ¥ spi_enable

A i3}

DA EA spi_enable

R E R Y void spi_enable(spi_type* spi_x, confirm_state new_state);

DhRedtik SPI fiifig

MWNZHA spi_x: Jik#EM SPI 4hik
EZSHET LR bz —: SPIM, SPI2, SPI3.

WMASHL 2 new_state: {EEECIA
EZSHOTLLIEECE Hh 2 — « FALSE, TRUE

i 24 7

IR [FIME ¥

SR kAT ¥

B R 7

il

[* enable spi */
spi_enable (SPI1, TRUE);

5.15.15 % i2s_default_para_init

W H i3
R i2s_default_para_init
R ER T void i2s_default_para_init(i2s_init_type* i2s_init_struct);
Digefliid 25 128 YIUEA A AR TR VA
MASHA i2s_init_struct: &7 spi_i2s_flag 257 (K484t
i 24 7
& [EE 7

2023.10.26

NERAIR T K% i2s_default_para_init

% 383. Hi¥ i2s_default_para_init
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BH [P

PSS a5 L i2s_init_type A AR B

Wi F pa 4 7

Bl

i2s_init_type i2s_init_struct;

i2s_default_para_init (&i2s_init_struct);

5.15.16  E%\ i2s_init

2023.10.26

R T BREi2s_init
* 384. ¥ i2s_init

| R
B4 i2s_init
R E R Y void i2s_init(spi_type* spi_x, i2s_init_type* i2s_init_struct);
DhRedtiik 12S Ftatk
MANSHA spi_x: FTEFEH] SPI i

ZSHOTLLEIE Hh 2 —: SPI1, SPI2, SPIS.

MASH 2 i2s_init_struct: 817 spi_i2s_flag 257 (484l
i 24 7
IR [FME 7
VS Yo F R L i2s_init_type A (KA B
B R 7

i2s_init_type 7 at32f425 spi.h 15E X:

typedef struct

{
i2s_operation_mode_type operation_mode;
i2s_audio_protocol_type audio_protocol;
i2s_audio_sampling_freq_type audio_sampling_freq;
i2s_data_channel_format_type data_channel_format;
i2s_clock_polarity_type clock_polarity;
confirm_state mclk_output_enable;

}i2s_init_type;

operation_mode

128 f&Amisi

I2S_MODE_SLAVE_TX: 128 MHLRIZEA

I2S_MODE_SLAVE_RX: 12S MALERSOAR 2

I2S_MODE_MASTER_TX:  12S :HL AR
I2S_MODE_MASTER_RX:  12S F:Hl4lch
audio_protocol

128 F PR

I2S_AUDIO_PROTOCOL_PHILLIPS: KRR
I2S_AUDIO _PROTOCOL_MSB: BT CEXFFR)
I25_AUDIO_PROTOCOL_LSB: T FehRuE (X557
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5.15.17

2023.10.26

I2S_AUDIO_PROTOCOL_PCM_SHORT:  PCM % i[7] 5 bk
I2S_AUDIO_PROTOCOL_PCM_LONG: PCM Kt [7] 25 A ifE

audio_sampling_freq
12S FMRFEF 1L 5

I12S_AUDIO_FREQUENCY_DEFAULT: fREFENME CRIEZF 20 SCLK 24k A2 4)

12S_AUDIO_FREQUENCY_8K: 12S Tk 8K
12S_AUDIO_FREQUENCY_11_025K: 12S %#:% 11.025K
12S_AUDIO_FREQUENCY_16K: 12S FFER 16K
I2S_AUDIO_FREQUENCY_22_05K: 125 3%#f:% 22.05K
I2S_AUDIO_FREQUENCY_32K: 12S K% 32K
I2S_AUDIO_FREQUENCY_44_1K: 128 SFPESE 44.1K
12S_AUDIO_FREQUENCY_48K: 12S FFER 48K
12S_AUDIO_FREQUENCY_96K: 12S FFER 96K
12S_AUDIO_FREQUENCY_192K: 12S FRER 192K

data_channel_format

128 Hdfa/ P TE A Bk 3X

I2S_DATA_16BIT_CHANNEL_16BIT: %72 16bit, A% 16bit
12S_DATA_16BIT_CHANNEL_32BIT: #dlif % 16bit, 7 iE {74 32bit
I2S_DATA_24BIT_CHANNEL_32BIT: %72k 24bit, IiEA72% 32bit
I2S_DATA_32BIT_CHANNEL_32BIT: %472k 32bit, iEA2% 32bit

clock_polarity

128 I AR

I2S_CLOCK_POLARITY_LOW:  Z[Hi}, B fhd A% 7
[2S_CLOCK_POLARITY_HIGH:  ZF R, i o e

mclk_output_enable
mclk 3= B Bh Al RE
HUfHYEFE: FALSE, TRUE.
~Hl

i2s_init_type i2s_init_struct;

i2s_init(SPI12, &i2s_init_struct);

i2s_default_para_init(&i2s_init_
i2s_init_struct.audio_protocol =
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;

struct);
12S_AUDIO_PROTOCOL_PHILLIPS;

NERAE T %L i2s_enable

K i2s_enable

% 385. ¥ i2s_enable

BH

[P

i2s_enable

R =
&
5
e

void i2s_enable(spi_type* spi_x, confirm_state new_state);
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HiA i)
Thiefihik 1S fdi
MANZEA spi_x: FTiE$EH SPI 4hi%
ZSHTLUER A2 —: SPIM1, SPI2, SPI3.
MASH 2 new_state: {#EEECIA]
ZESHT LB Kbz — . FALSE, TRUE
IR [E{E 7
Sk AF 7
W F R 8 7
i

5.15.18

"R)o

2023.10.26

/* enable i2s*/

i2s_enable (SPI1, TRUE);

¥ spi_i2s_interrupt_enable

NERFER T RH spi_i2s_interrupt_enable

% 386. H¥ spi_i2s_interrupt_enable

H #iR

R Spi_i2s_interrupt_enable

R ER T void spi_i2s_interrupt_enable(spi_type* spi_x, uint32_t spi_i2s_int, confirm_state
new_state);

DhRek A REIE 2 (1 SPI/I2S Hlk

MWANZHA spi_x: JTik#EH SPI MK
ZSHAT LA H e —: SPI1, SPI2, SPI3.

WSS 2 spi_i2s_int: SPI dlkrik

WMASH3 new_state: {#ifEak%H]
S HA LLER A2 — « FALSE, TRUE

a2 8 x

A EIRN 7

So oAt 7

Wik F pa 2 7

spi_i2s_int

SPI/12S HrkTik %

SPI_I2S_ERROR_INT: SPI/I?S #ixH il (f45 CRC KEe4 R, ElmiR, THifix, B

SPI_12S_RDBF_INT: 25 e 22 335 i i
SPI_12S_TDBE_INT: R%5in 4% s 2 ol

Bl

/* 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);
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5.15.19 ¥ spi_i2s_dma_transmitter_enable

N R T BR%L spi_i2s_dma_transmitter_enable

X 387. K# spi_i2s_dma_transmitter_enable

BiH #R
PR EA spi_i2s_dma_transmitter_enable
PR T void spi_i2s_dma_transmitter_enable(spi_type* spi_x, confirm_state new_state);
Thaedtik SPI/12S DMA Ki%AfifE

MWASHA

spi_x: JTk#EM) SPI 4his
ST DUE H H 2 —: SPI1, SPI2, SPI3.

WANSH 2 new_state: fffEE I
ZSHATLLIEE Kbz — « FALSE, TRUE
LR 7
S ELEE 7
S AF 7
Mt P R 2 7
il

/* enable spi transmitter dma */
spi_i2s_dma_transmitter_enable (SPI1, TRUE);

5.15.20 ¥ spi_i2s_dma_receiver_enable

AR T k% spi_i2s_dma_receiver_enable

Z* 388. ¥ spi_i2s_dma_receiver_enable

A i3}

ERAE spi_i2s_dma_receiver_enable

R Y void spi_i2s_dma_receiver_enable(spi_type* spi_x, confirm_state new_state);

Lhae g SPI/12S DMA i fiifig

HNSH spi_x: P SPI 7k
ZSHTLLEECE Hrh 2 —: SPI1, SPI2, SPIS.

WASH 2 new_state: {fifEnk>%H]
EZSHTLLEECE Hrh 2 — « FALSE, TRUE

i 24 7

IR [EME 7

SR kAT 7

R FH eR 4 7

N

/* enable spi dma transmitter */
spi_i2s_dma_transmitter_enable (SPI1, TRUE);

2023.10.26
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5.15.21 ¥ spi_i2s_data_transmit

TR T PR% spi_i2s_data_transmit

* 389. F# spi_i2s_data_transmit

BiH #R
A EA Spi_i2s_data_transmit
PR T void spi_i2s_data_transmit(spi_type* spi_x, uint16_t tx_data);
Thaestik SPI/12S ik —EXH

MWASHA

spi_x: JTk#EM) SPI 4hs
ST LUER H Kz —: SPI1, SPI2, SPI3.

HINSH 2 tx_data: fF R HHHE
BUEYE ] (WA 8bit BF):  0x00~0xFF
EUEERE (WiAzAN%h 16bit iF): 0x0000~0xFFFF

LR 7

S ELEE 7

S AF 7

Mt P R 2 7

il

/* spi data transmit */
uintl6_t tx_data = 0x6666;
spi_i2s_data_transmit (SPI1, tx_data);

5.15.22 ¥ spi_i2s_data_receive
IR T % spi_i2s_data_receive

% 390. ¥ spi_i2s_data_receive

A i3}
ERAE spi_i2s_data_receive
PR 3 uint16_t spi_i2s_data_receive(spi_type* spi_x);
Digefliid SPI/I2S i —2E¥dR

MANSHA

spi_x: JTiEEER SPI Ak
ZEHAT LRI H H P2 —: SPI1, SPI2, SPI3.

i 25 rx_data: #EICE 1 K
ZHEE (WUALANECH 8bit BF): 0x00~0xFF
ZHTEE (WAZANEC 16bit B ):  0x0000~0xFFFF
R A 7
Je kAt 7
B FH R 2 7
N

2023.10.26

[* spi data receive */
uintl6_t rx_data = 0;

rx_data = spi_i2s_data_receive (SPI1);
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5.15.23 ¥ spi_i2s_flag_get
R T PREL spi_i2s_flag_get

R 391. B3 spi_i2s_flag_get

BiH #R

A EA spi_i2s_flag_get

PR T flag_status spi_i2s_flag_get(spi_type* spi_x, uint32_t spi_i2s_flag);

Thaestik B E ) SPIIPS bk

LN | spi_x: FTiL#ER SPI Ak
ESHT LRI A Kz —: SPI1, SPI2, SPI3.

MANZH 2 spi_i2s_flag.: #EIRECREHITR E1L#
ZSHEA IR W, spi_i2s_flag

a2 8 x

YL ED flag_status: A&7 PR
ZR EME A bz —: SET, RESET.

Sk ok AF 7

Bl H B 4 7

spi_i2s_flag

SPI/12S Hi ik f ZARBUIRS 1Ibs &, HriE S 50T

SPI_12S_RDBF_FLAG:
SPI_12S_TDBE_FLAG:
12S_ACS_FLAG:
12S_TUERR_FLAG:
SPI_CCERR_FLAG:
SPI_MMERR_FLAG:
SPI_12S_ROERR_FLAG:
SPI_12S_BF_FLAG:
SPI_CSPAS_FLAG:

Bl

SPI/12S R 22 v d8 ids &

SPI/12S Kk HHR S ds She &

128 HEAUEE RS IR E FroR L4 FE)
128 JIEF KRB R R

SPI CRC K5 i1 br &

SPI F B AR bR &

SPI/12S W28 H F R bR &

SPI/I?S JBfF AR &

SPI CS ik i B ALAR &

flag_status status;

/* get receive data buffer full flag */

status = spi_i2s_flag_get(SPI, SPI_I2S_RDBF_FLAG);

5.15.24 R¥ spi_i2s_interrupt_flag_get
NEHIA T K% spi_i2s_interrupt_flag_get

£ 392. ¥ spi_i2s_interrupt_flag_get

A iR
ZERAEA spi_i2s_interrupt_flag_get
R T flag_status spi_i2s_interrupt_flag_get(spi_type* spi_x, uint32_t spi_i2s_flag);
Difeftiik IS 2 1) SPI/I2S HhlrhR &

WASHA

spi_x: FTi%#ER SPI Ak
LS LUEE H P2 —: SPI1, SPI2, SPI3.

WASH 2

spi_i2s_flag: & ERECIRAS AR Ek 45
ZSHEAHR I spi_i2s_flag

2023.10.26
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HiA iR
it 25 p
12 [EME flag_status: FrEAFPRES
ZREMER bz —: SET, RESET.
etk skAT ¥
B H R 4 ¥
spi_i2s_flag

SPI/12S H ik £ Fa ZARBUIRS 1Ibe &, IS HE S0 T

SPI_12S_RDBF_FLAG:
SPI_12S_TDBE_FLAG:
12S_TUERR_FLAG:
SPI_CCERR_FLAG:
SPI_MMERR_FLAG:
SPI_12S_ROERR_FLAG:
SPI_CSPAS_FLAG:

il

SPI/IZS FRWHE S 45T br &
SPI?S KikHHE gz rh 28 T hn
128 FIRH KRB R R

SPI CRC K56 irbr &

SPI E#E A R bR &

SPI/12S W 28t Fr iR bR &
SPI CS ik i EALbR &

flag_status status;

/* get receive data buffer full flag */

status = spi_i2s_interrupt_flag_get(SPI, SPI_I2S_RDBF_FLAG);

5.15.25

BR ¥ spi_i2s_flag_clear

NERFR T EH spi_i2s_flag_clear

% 393. E¥ spi_i2s_flag_clear

TiH Eii:py

R spi_i2s_flag_clear

PR 2 B void spi_i2s_flag_clear(spi_type* spi_x, uint32_t spi_i2s_flag)

ThRedthiR TEBRIEE R SPIIPS brE

HNSH spi_x: P SPI 7k
ZSHOTLLEICE Hh 2 —: SPI1, SPI2, SPIS.

MANZH 2 spi_i2s_flag: FridRRIIR L
ZSHHEANHE IR I spi_i2s_flag

it 25 7%

R [EME 7

So oAt 7

W F R x

spi_i2s_flag:

SPI/12S I T /s ZIGE bR ibn &, HTIES 8P 5T .

SPI_12S_RDBF_FLAG:
12S_TUERR_FLAG:
SPI_CCERR_FLAG:
SPI_MMERR_FLAG:
SPI_I2S_ROERR_FLAG:
SPI_CSPAS_FLAG:

2023.10.26

SPI/12S Bl s 2 b d ks &
12S Kk AR B R bR &

SPI CRC 54 i br &

SPI TR R

SPI/12S HW 28 AR bR &
SPI CS ik BALKR &
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VL : SPI_I2S_TDBE_FLAG (SPIPS KX #iZe# a5 tn. ). 12S_ACS_FLAG (PPS ZHLdE K&ty
&) FISPI_I12S_BF_FLAG (SPI/IPS #EI ) £/l E AR, HEIENEERE, Eaitg
o

Nl
/* clear receive data buffer full flag */
spi_i2s_flag_clear (SPI, SPI_I12S_RDBF_FLAG);

516 ZREACEEH|Z (SCFG)

SCFG #7414 scfg_type, & XT3 at32f425_scfg.h"in i
[
* @brief type define scfg register all
*/
typedef struct
{

} scfg_type;

TR T SCFG et
# 394. SCFG F 78 n M %

S R
scfg_cfgl SCFG Mic B % f7#% 1
scfg_exintcl SCFG A i & 75 7728 1
scfg_exintc2 SCFG 4 e & 77 /745 2
scfg_exintc3 SCFG 4 e & 77 /7 4% 3
scfg_exintc4 SCFG 4 Wi & 75 f£4% 4
scfg_cfg2 SCFG ft B & 174 2

TR4H T SCFG Ffi £ Y.
% 395. SCFG R H K

LN e Ei::3%)
scfg_reset SCFG &A%
scfg_infrared_config AR =
scfg_mem_map_get memory Hidil: i 5 57 Hx
scfg_pa11pal12_pin_remap PA11 1 PA12 EE R
scfg_exint_line_config AR Hh BT A B
scfg_pins_ultra_driven_enable I IR RN R ) B
scfg_i2s_full_duplex_config 12S X LR E
scfg_pvm_lock_enable PVM i 5 {F &

5.16.1 K ¥ scfg_reset
TERIIA T BR%L scfg_reset
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% 396. K# 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();

5.16.2 K% scfg_infrared_config
NEIA T % scfg_infrared_config

#* 397. 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: 15 S W

it 25 W

IR [FIME ¥

So oAt I

W e 2 I

scfg_ir_source_type

ZLAME TR

SCFG_IR_SOURCE_TMR16: ZLAME S U5 )9 tmr16
scfg_ir_polarity_type

LAME ST

SCFG_IR_POLARITY_NO_AFFECTE: #“I4Maith{s 5 A &M
SCFG_IR_POLARITY_REVERSE: ZLAMa A T
Nl

\ scfg_infrared_config(SCFG_IR_SOURCE_TMR16, SCFG_IR_POLARITY_NO_AFFECTE);

5.16.3 K% scfg_mem_map_get
NERIA T EEL scfg_mem_map_get

% 398. Ei# scfg_mem_map_get

e Hik

PRI H4 scfg_mem_map_get

2023.10.26
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5.16.4

5.16.5

2023.10.26

BiH iR

PR A A uint8_t scfg_mem_map_get(void);

DigesiiR FREL memory Wt FHhli: 0x00000000 R4

WASH T

fth % T

iR [A{E uint8_t: memory ik B S 7Y

Serh ok E T

A o T
memory Hi ik i 5 35 AU
SCFG_MEM_MAP_MAIN_MEMORY: F A7 X LS ) 000000000
SCFG_MEM_MAP_BOOT_MEMORY: J& SRR ACHS [X M5 2] 000000000
SCFG_MEM_MAP_INTERNAL_SRAM: P A7 5 21 0x00000000
il

uint8_t value;

value = scfg_mem_map_get();

¥ scfg_pa11pa12_pin_remap
NERIIA T R scfg_pal11pa12_pin_remap
% 399. H# 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);

¥ scfg_exint_line_config
T AR T K E scfg_exint_line_config

R 400. % scfg_exint_line_config

HH R
PR EA scfg_exint_line_config
R Y void scfg_exint_line_config(scfg_port_source_type port_source,
scfg_pins_source_type pin_source);
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HiA iR

ThRestik A5 FR 2k i

LN 2| port_source: port

MASH 2 pin_source: pin fEJ

i 24 7

R [EME 7

etk kAT 7

B H R 4 7

scfg_port_source_type
SCFG_PORT_SOURCE_GPIOA: port i 1 A
SCFG_PORT_SOURCE_GPIOB: port i1 B
SCFG_PORT_SOURCE_GPIOC: port i C
SCFG_PORT_SOURCE_GPIOD: port %ii - D
SCFG_PORT_SOURCE_GPIOF: port i1 F
scfg_pins_source_type
SCFG_PINS_SOURCEQO: pin il O
SCFG_PINS_SOURCE(1: pin JI 1
SCFG_PINS_SOURCEZ2: pin [l 2
SCFG_PINS_SOURCE13:  pin il 13
SCFG_PINS _SOURCE14: pin f{l 14
SCFG_PINS _SOURCE15:  pin f{l 15

~Hl

‘ scfg_exint_line_config(SCFG_PORT_SOURCE_GPIOA, SCFG_PINS_SOURCE1);

5.16.6 ¥ scfg_pins_ultra_driven_enable

TR T K% scfg_pins_ultra_driven_enable

% 401. E¥ scfg_pins_ultra_driven_enable

TiH Eii:py

R scfg_pins_ultra_driven_enable

PR % A void scfg_pins_ultra_driven_enable(scfg_ultra_driven_pins_type value,
confirm_state new_state);

Dhredd Pin Jiil = FE IR e (8 e

NS H value: i & [

WA 2 new_state: fiE FIHRRA
ST LLER A K2 —: TRUE, FALSE.

25 7

R [EME 7

So oAt 7

W F R 2 7

scfg_ultra_driven_pins_type

SCFG_ULTRA _DRIVEN_PBS: B PB8
SCFG_ULTRA _DRIVEN_PBS9: B PB9
SCFG_ULTRA DRIVEN PB13: % PB13
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SCFG_ULTRA_DRIVEN_PB14: %l PB14
~Fi

| scfg_pins_ultra_driven_enable(SCFG_ULTRA_DRIVEN_PB8, TRUE):

5.16.7 ¥ scfg_i2s_full_duplex_config

NRAIR T BREL scfg_i2s_full_duplex_config

R 402. F# scfg_i2s_full_duplex_config

i H ity
A€ scfg_i2s_full_duplex_config
PR void scfg_i2s_full_duplex_config(scfg_i2s_type i2s_full_duplex);
Tyhe ik 128 XU L&
LN i2s_full_duplex: #H-& 4 X T
ot 28 x
pA I[N 7
Sk ok AF 7
W e 2 I
scfg_i2s_type
i2s 40 T 3T

SCFG_FULL_DUPLEX_[2S_NONE: &4 4% T.
SCFG_FULL_DUPLEX_[2S1_12S3: 1281 fl 12S3 /R4 T.
SCFG_FULL_DUPLEX_[2S2_12S3: 1252 fl 12S3 /&4 T.
SCFG_FULL_DUPLEX_[2S1_12S2: 1281 fl 12S2 /R4 T.
Bl

‘ scfg_i2s_full_duplex_config(SCFG_FULL_DUPLEX_12S1_I2S3);

5.16.8 BKi¥ scfg_pvm_lock _enable

T AR T K% scfg_pvm_lock_enable

& 403. E# scfg_pvm_lock_enable

A i3}
ZERAEA scfg_pvm_lock_enable
R T void scfg_pvm_lock_enable(confirm_state new_state);
ThRedtik pvm Bf € ff G
WS new_state: HUEFREIRGS
S BT LLEECE Hh 2 —: TRUE, FALSE.
i 24 7
IR [EME 7
SR kAT 7
R FH eR 4 7
N

‘ scfg_pvm_lock_enable(TRUE);
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517 R%HZE (SysTick)

SysTick 2 {7 #:45#) SysTick_Type, & X T 3ff“core_cm4.h™ i |-
typedef struct
{

} SysTick_Type;

TRAEH T SysTick ZF 7 .
% 404. SysTick FFEEIMMNE

S R
ctrl FEHPIRS T A 2%
load HYHEF AR
val METTHEUE AR
calib RUEFF A7 4%

TRAH T SysTick JFEREU .
% 405. SysTick EER ¥ A

g #iid
systick_clock_source_config | RSt & #h IR AL B
SysTick_Config R ETH U E S v B P Wl R

5.17.1 BR¥ systick_clock_source_config
MR T % systick_clock_source_config

£ 406. ¥ systick_clock_source_config

A i3}
ERAE systick_clock_source_config
R Y void systick_clock_source_config(systick_clock_source_type source);
ThRedtik RGBS R L B
WMASHA source: it & [ systick £k
HNSH 2 7
i 24 7
IR [EME 7
SR kAT 7
R FH e 4 7
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
2Nl

/* config systick clock source */
systick_clock_source_config(SYSTICK_CLOCK_SOURCE_AHBCLK_NODIV);
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5.17.2 E¥ SysTick_Config
NERAIA T AL SysTick_Config

R 407. ¥ SysTick_Config

BiH #R

A EA SysTick_Config
PR A uint32_t SysTick_Config(uint32_t ticks);
Thegdid ARG A B BB BCE S P kT RE
PN ticks: RGP W E U E
BINZH 2
ot 28 x
I ) IR AR FO EARES, BT (00, KM (D
Sk ok AF x
Bl H B 4 7

il
/* config systick reload value and enable interrupt */
SysTick_Config(1000);

518 EWTEE (TMR)

TMR % A7 484514 tmr_type, € T304 “at32f425_tmr.h 4

/**

* @brief type define tmr register all

*/

typedef struct

{

2023.10.26

} tmr_type;

TRAHLT TMR 72880,

# 408. TMR F 7880 R#

Hrs Ei::3o
ctrl1 TMR 42 il 47 4785 1
ctri2 TMR 42 il 27 4735 2
stetrl TMR VK8 I 2335 01 25 77 2%
iden TMR DMA/ W7 fif G a7 4797
ists TMR S ICRAS 27 4%
swevt TMR R w748
cm1 TMR BER A A A3 1
cm2 TMR BB A 38 2
cetrl TMR 388 5 ) 75 77 2
cval TMR T#E
div TMR T3 5 2%
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2023.10.26

T Ei::3%)
pr TMR J& #A %7 1725
rpr TMR &= & % 4
c1dt TMREIE 1 50 %5 74
c2dt TMREIE 2 #0475 74
c3dt TMREIE 3 #0475 74
c4dt TMREIE 4 H4lE 75 74
brk TMR 3 435 47 4%
dmactrl TMR DMA %l %517 2%
dmadt TMR DMA ##iE 5 17 2%
rmp TMR @ E N\ L 25 A7 5

TREAEWMT TMR FE RS

3+ 409. TMR FEERHUE R

H# 4 i3}
tmr_reset TMR i1 CRM B & 28 E A7
tmr_counter_enable J& FEZEH TMR 4028
tmr_output_default_para_init WGtk TMR #i BRI S5
tmr_input_default_para_init YIEAL TMR S NERASEL
tmr_brkdt_default_para_init WIia4k TMR brkdt BRiAS3
tmr_base_init YIEA TMR A, 5040
tmr_clock_source_div_set W E TMR PR 40 R 5L
tmr_cnt_dir_set wHE TMR TSR 1)
tmr_repetition_counter_set WHEES AR (rpr) FIE
tmr_counter_value_set WE TMR 5 s
tmr_counter_value_get FREL TMR -5 818
tmr_div_value_set BB TMR 40555848
tmr_div_value_get FREL TMR 4355 848
tmr_output_channel_config fic B TMR g 383
tmr_output_channel_mode_select IEFE TMR i I T8 R
tmr_period_value_set WE TMR JE A
tmr_period_value_get FEH TMR JE 18
tmr_channel_value_set WE TMR #iEE
tmr_channel_value_get HE TMR J@IEE
tmr_period_buffer_enable Ja FHEAEH TMR & AZE e X
tmr_output_channel_buffer_enable B P22 ] TMR 6 H i 2% i (X
tmr_output_channel_immediately_set B TMR % H i 7 R AT g
tmr_output_channel_switch_set B TMR i 8 8 7 ¢
tmr_one_cycle_mode_enable Jo FHEAE A TMR 5 R
tmr_overflow_request_source_set P TMR i B =8
tmr_overflow_event_disable AR R TMR %8 3= 2k
tmr_input_channel_init WikEt TMR fi N8 18
tmr_channel_enable e HEiZEH TMR @ 1E
tmr_input_channel_filter_set wE TMR i N\l iE I JE 28
tmr_pwm_input_config Bid B TMR pwm A
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tmr_channel1_input_select

PP TMR GEIE 1 A

tmr_input_channel_divider_set

B E TMR i N\ JEIE 7 4 3%

tmr_primary_mode_select

P TMR 48

tmr_sub_mode_select

EFE TMR W2 I 23450

tmr_channel_dma_select

EFE TMR JEIE ) DMA &R JE

tmr_hall_select

P TMR hall #55

tmr_channel_buffer_enable

Jo AR TMR 388 22 1 [X

tmr_trigger_input_select

e TMR JCE I A8 i & N

tmr_sub_sync_mode_set

BEE TMR G I 2% [F 25

tmr_dma_request_enable

2 FHELZE ] TMR DMA iR

tmr_interrupt_enable J& B ZEH TMR i
tmr_interrupt_flag_get FREL TMR A Wrrid
tmr_flag_get L TMR 4532
tmr_flag_clear 15k TMR Frid
tmr_event_sw_trigger Ak TMR S04

tmr_output_enable

JE A TMR A e

tmr_internal_clock_set

WE TMR P b

tmr_output_channel_polarity_set

BLE TMR i JEE

tmr_external_clock_config

B TMR Zh

tmr_external_clock_mode1_config

fic & TMR #hEREBhi 2 1

tmr_external_clock_mode2_config

fic & TMR #hE8ET bk st 2

tmr_encoder_mode_config

FeE TMR ihd 51530

tmr_force_output_set

BE TMR a4

tmr_dma_control_config

B2 E TMR DMA #24i)

tmr_brkdt_config

fic & TMR R ZE 8 SFIFE X i (8]

tmr_iremap_config

Bt B TMR Py 305 5 s

5.18.1 ¥ tmr_reset
NERAE T L tmr_reset

* 410. BRE tmr_reset

W H
R4
PR 2 A void tmr_reset(tmr_type *tmr_x);
Thaestik TMR 1 CRM & i %7 77 48 E AL
LN L tmr_x: FriEEER TMR 4%, ZS80TDUERE Hd 2z —:
TMR1, TMR2, TMR3, TMR6, TMR7, TMR13, TMR14, TMR15, TMR16, TMR17
25
R [EME
SR kAT
R FH e 4 crm_periph_reset();
N

‘ tmr_reset(TMR1);
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5.18.2 BK¥ tmr_counter_enable
FERAIAR T PAEL tmr_counter_enable

& 4M1. EH tmr_counter_enable

BiH iR
A EA tmr_counter_enable
PR A void tmr_counter_enable(tmr_type *tmr_x, confirm_state new_state);
Thegdid Ja i TMR TF4ss
PN tmr_x: FriLEER) TMR 4%, S 8007 DUEE e Hhz —:
TMR1, TMR2, TMR3, TMR6, TMR7, TMR13, TMR14, TMR15, TMR16, TMR17
BINZH 2 new_state: fFEFLEIHEEHIRG, FEFAA (TRUE) 848 (FALSE)
ot 28 x
pA I[N 7
Sk ok AF x
Bl H B 4 7
il

‘ tmr_counter_enable(TMR1, TRUE);

5.18.3 BK¥ tmr_output_default_para_init
IR T BREL tmr_output_default_para_init

£ 412. B tmr_output_default_para_init

| R

PRI 4 tmr_output_default_para_init

R Y void tmr_output_default_para_init(tmr_output_config_type *tmr_output_struct);
Difedtiik WEt tmr HHERINS

MINSH tmr_output_struct: 5454k tmr_output_config_type 151 4G4k Fa 5T

i 24 7

IR [FME &

SR kAT ¥

R FH R 2 &

TNERIAR T tmr_output_struct &M% IER A

# 413. tmr_output_struct BRiAME

BLR BRME

oc_mode TMR_OUTPUT_CONTROL_OFF
oc_idle_state FALSE

occ_idle_state FALSE

oc_polarity TMR_OUTPUT_ACTIVE_HIGH
occ_polarity TMR_OUTPUT_ACTIVE_HIGH
oc_output_state FALSE

occ_output_state FALSE

~Fl

‘ tmr_output_config_type tmr_output_struct;
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l tmr_output_default_para_init(&tmr_output_struct); ‘

5.18.4 BR¥ tmr_input_default_para_init
N RAIER T PRE tmr_input_default_para_init

F 414. BH tmr_input_default_para_init

B | E1:57)

PR EA tmr_input_default_para_init

PR void tmr_input_default_para_init(tmr_input_config_type *tmr_input_struct);
ThRedtiik Htat TMR S NER NS %

WS tmr_input_struct: F51A145#)4K tmr_input_config_type R4 WI4A1LIE4E

it 24 7

IR [EME 7

SR ok 7

B R FH R 2 7

FREAR T tmr_input_struct 54N R T ERIE

% 415. tmr_input_struct 2AE

R 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

Nl
tmr_input_config_type tmr_input_struct;
tmr_input_default_para_init(&tmr_input_struct);

5.18.5 BEK# tmr_brkdt_default_para_init
NERHIA T L tmr_brkdt_default_para_init

% 416. B tmr_brkdt_default_para_init

T H ik

R tmr_brkdt_default_para_init

R ER T void tmr_brkdt_default_para_init(tmr_brkdt_config_type *tmr_brkdt_struct);
Dyfedtik ¥tk TMR brkdt kil 25

MWASH tmr_brkdt_struct: 5[ £5 44 tmr_brkdt_config_type R4 #I4A1L 54t
25 7

R [EME 7

So oAt 7

W F R 2 7

NRFER T tmr_brkdt_struct £k 5 R IAE

% 417. tmr_brkdt_struct BRI\ E
BRR RWE
deadtime 0x0

2023.10.26 294 hRZs 2.0.4



U= AT32FA25[E £ FEBSP&Pack B H 18

HLR BRINME
brk_polarity TMR_BRK_INPUT_ACTIVE_LOW
wp_level TMR_WP_OFF
auto_output_enable FALSE
fcsoen_state FALSE
fcsodis_state FALSE
brk_enable FALSE

2Nl
tmr_brkdt_config_type tmr_brkdt_struct;
tmr_brkdt_default_para_init(&tmr_brkdt_struct);

5.18.6 K% tmr_base_init
TNERIIA T R tmr_base_init

%+ 418. W tmr_base_init

TiH iR

R tmr_base_init

PR T void tmr_base_init(tmr_type* tmr_x, uint32_t tmr_pr, uint32_t tmr_div);

Thred YIZAL TMR EHI. 545

HNZH tmr_x: iR TMR 2h, %2807 DOEE A Kbz —:
TMR1, TMR2, TMR3, TMR6, TMR7, TMR13, TMR14, TMR15, TMR16, TMR17

HINSHL 2 tmr_pr: GERESE R, 16 A7 e H 25 AT HL 0x0000~0xFFFF, 32 i 5 i) %% AT HY
0x0000_0000~0xFFFF_FFFF

WMASH3 tmr_div: JER 2 350E, 0x0000~0xFFFF

a2 8 x

A EIRN 7

Sk ok AF x

W F R 2 7

~Hl

‘ tmr_base_init(TMR1, OxFFFF, OXFFFF);

5.18.7 ¥ tmr_clock _source_div_set
AR T K% tmr_clock_source_div_set

R 419. K tmr_clock_source_div_set

W H iR

ZERAE tmr_clock_source_div_set

R Y void tmr_clock_source_div_set(tmr_type *tmr_x, tmr_clock_division_type
tmr_clock_div);

Difeftiik B E TMR B o 45 2 5

HNSH tmr_x: FTiEEER TMR #h%, ZS80eT s g Hdhz —:
TMR1, TMR2, TMR3, TMR13, TMR14, TMR15, TMR16, TMR17

WASH 2 tmr_clock_div: 5 23 IR 404 R %0

25 7
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5.18.8

i H EiEp)
R EHME x
Sk kAT 7
Wi F pa 2 x

tmr_clock_div

WE TMR e 43 45 5 5

TMR_CLOCK _DIV1: g &3 EhJs S R 50N 1
TMR_CLOCK_DIV2: g} #3 i 2hJssrSi R 5N 2
TMR_CLOCK _DIV4: g3 2hJs s R 50N 4
~hl

‘ tmr_clock_source_div_set(TMR1, TMR_CLOCK_DIV4);

¥ tmr_cnt_dir_set
IR T BREL tmr_cnt_dir_set

 420. EK# tmr_cnt_dir_set

TiH iR
A EA tmr_cnt_dir_set
BRI AR Y void tmr_cnt_dir_set(tmr_type *tmr_x, tmr_count_mode_type tmr_cnt_dir);
Dhred BE TMR T 807 17
MWNZHA tmr_x: Frik#EH TMR 4M%, %S 500T DUEHE Kz —:
TMR1, TMR2, TMR3
MINSH 2 tmr_cnt_dir: E 80T A
25 W
AR I
Sk ok AF x
B H R 2 7
tmr_cnt_dir
BB EM ST 80T 1)
TMR_COUNT_UP: S I 28T E s F) B
TMR_COUNT_DOWN: JE I 2T EE R R T

TMR_COUNT_TWO_WAY 1:
TMR_COUNT_TWO_WAY _2:
TMR_COUNT_TWO_WAY _3:

2N

SE P B B r ok X ) o) 5B 1
SE B A B 3w o O ) S B A 2
SE I 2808 ) 3 55 B K 3

‘ tmr_cnt_dir_set(TMR1, TMR_COUNT_UP);

5.18.9 ¥ tmr_repetition_counter_set

R AR T BB E tmr_repetition_counter_set

# 421. B tmr_repetition_counter_set

W H i35
PRI H4 tmr_repetition_counter_set
R Y void tmr_repetition_counter_set(tmr_type *tmr_x, uint8_t tmr_rpr_value);
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W H i)
ThRestik WEBELAYEAE (pr) KIME
NS tmr_x: Frik#E TMR 4%, 1S5 DUEH E Kbz —:
TMR1
WMANSH 2 tmr_rpr_value: EKI#5E S EHAE, AL 0x00~0xFF
i 24 ¥
15 [EME ¥
Seth kAT ¥
B H R 4 ¥
~Hl

‘ tmr_repetition_counter_set(TMR1, 0x10);

5.18.10 BR¥{ tmr_counter_value_set
NERHIA T %L tmr_counter_value_set

+® 422. B tmr_counter_value_set

=

H

(P

0,

tmr_counter_value_set

#
”

H | =
D
=3

void tmr_counter_value_set(tmr_type *tmr_x, uint32_t tmr_cnt_value);

&

CEE

WE TMR i E8E

MAZHA

tmr_x: iR TMR Sk, 280 DOk e Koz —:
TMR1, TMR2, TMR3, TMR6, TMR7, TMR13, TMR14, TMR15, TMR16, TMR17

WMASH 2 tmr_cnt_value: EI#iTE#ME, 16 f7El 287 H 0x0000~0xFFFF, 32 fi &}
#% 7B 0x0000_0000~0xFFFF_FFFF
a2 8 x
A EIRN 7
Sk ok AF x
W F R 2 7
~Hl
‘ tmr_counter_value_set(TMR1, OxFFFF);

5.18.11 ¥ tmr_counter_value_get

R AIA T BAE tmr_counter_value_get

£ 423. EK# tmr_counter_value_get

W H iR
ZERAE tmr_counter_value_get
R Y uint32_t tmr_counter_value_get(tmr_type *tmr_x);
Thaestik FREL TMR iH 4
LN 2 tmr_x: FTiEEER TMR #h%, ZS800T s g Hdhz —:
TMR1, TMR2, TMR3, TMR6, TMR7, TMR13, TMR14, TMR15, TMR16, TMR17
25 7
IR [EME N A E ]
So okt 7
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5 H b
UL P
il

uint32_t counter_value;

counter_value = tmr_counter_value_get(TMR1);

5.18.12 % tmr_div_value_set
NERIA T R E tmr_div_value_set

F 424. R tmr_div_value_set

B | E1:57)

A€ tmr_div_value_set

R Y void tmr_div_value_set(tmr_type *tmr_x, uint32_t tmr_div_value);

ek WE TMR 788814

MWNZHA tmr_x: BTk TMR MK, %S5 DUEHLE Kz —:
TMR1, TMR2, TMR3, TMR6, TMR7, TMR13, TMR14, TMR15, TMR16, TMR17

MANSH 2 tmr_div_value: ER#570MiasE, 16 ALE RS &5 7] HL 0x0000~0xFFFF, 32 fir5E i
#x A B 0x0000_0000~0xFFFF_FFFF

i 24 7

IR [EME 7

Se kAT 7

R FH R 2 ¥

il
| tmr_div_value_set(TMR1, OXFFFF);

5.18.13 ¥ tmr_div_value get
NERIIA T R tmr_div_value_get

# 425. R¥ tmr_div_value_get

W H i 3o
R tmr_div_value_get
R ER T uint32_t tmr_div_value_get(tmr_type *tmr_x);
ThRedtik FREL TMR 43 3123
MmN tmr_x: Frik#EH TMR 4%, %S %800T DU E Kbz —:
TMR1, TMR2, TMR3, TMR6, TMR7, TMR13, TMR14, TMR15, TMR16, TMR17
i =4 o
12 [EE SE N &8 3 SRAsAE
Stk kAT o
B H R 4 o
Bl
uint32_t div_value;
div_value = tmr_div_value_get(TMR1);
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5.18.14 BR# tmr_output_channel_config

R T BRE tmr_output_channel_config

% 426. EH tmr_output_channel_config

BiH iR
A EA tmr_output_channel_config
PR T void tmr_output_channel_config(tmr_type *tmr_x, tmr_channel_select_type
tmr_channel, tmr_output_config_type *tmr_output_struct);
Thegfik Pt B TMR iy i i 1
LN tmr_x: FriLEER) TMR %, S 8007 DUEE e Hh iz —:
TMR1, TMR2, TMR3, TMR13, TMR14, TMR15, TMR16, TMR17
HNSH 2 tmr_channel: g 2@ iE
WA 3 tmr_output_struct: 5 R £5F)1K tmr_output_config_type FIfE4%F
ot 28 x
pA I[N 7
Sk ok AF x
W e 2 x
tmr_channel
B E TMR J#IE

TMR_SELECT_CHANNEL_1: &+ it #%i8iE 1
TMR_SELECT_CHANNEL_2: &+ hf#3iiiE 2
TMR_SELECT_CHANNEL 3: E#ent #5ifiE 3
TMR_SELECT_CHANNEL 4: E#en #3iiiE 4
tmr_output_config_type structure
tmr_output_config_type 7t at32f425_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
P B e OB TE AR, RIXHEE R IG5 5 (CxORAW) #EATHACE
TMR_OUTPUT_CONTROL_OFF: WrF@EiEH . (CxOUT) 5 CxORAW HyZEH:
TMR_OUTPUT_CONTROL_HIGH: B E CxORAW HNiE
TMR_OUTPUT_CONTROL_LOW: BB CxORAW M1k
TMR_OUTPUT_CONTROL_SWITCH: P)#: CXORAW H H~F
TMR_OUTPUT_CONTROL_FORCE_LOW: [&i] 52 CXORAW NI
TMR_OUTPUT_CONTROL_FORCE_HIGH: [&i] 52 CXORAW Ay

TMR_OUTPUT_CONTROL_PWM_MODE_A:  PWM #zt A
TMR_OUTPUT_CONTROL_PWM_MODE_B:  PWM #3 B
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5.18.15
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oc_idle_state
Tic. B 4t I8 T S PRLIR S

FALSE: fHiidEE==NIRES N 0

TRUE:
occ_idle_state

K L JEE SRRSO 1

e B T A 8 TE 2 RS
FALSE: T &M tiliE 2% RSN 0

TRUE:
oc_polarity
Tic & 4 L e T A

T M Y JEE A3 RR S Y 1

TMR_OUTPUT _ACTIVE_HIGH:  #HisiE ek s
TMR_OUTPUT _ACTIVE_LOW:  # il iE A%

occ_polarity
e B HL A M i I8 TE A

TMR_OUTPUT _ACTIVE_HIGH:  H kMg s i A vk =
TMR_OUTPUT _ACTIVE_LOW:  H b i 1 A PR

oc_output_state

A B 4 I TE RS
FALSE: i thiiiE < i
TRUE: fthi@iE r A
occ_output_state

fic B B A s TE RS

FALSE: E iy H i >
TRUE: B %M #EiE A

2N

tmr_output_config_type tmr_output_struct;

tmr_output_struct.oc_mode = TMR_OUTPUT_CONTROL_OFF;
tmr_output_struct.oc_output_state = TRUE;

tmr_output_struct.oc_polarity = TMR_OUTPUT_ACTIVE_HIGH,;
tmr_output_struct.oc_idle_state = TRUE;

tmr_output_struct.occ_output_state = TRUE;

tmr_output_struct.occ_polarity = TMR_OUTPUT_ACTIVE_HIGH;
tmr_output_struct.occ_idle_state = TRUE;

tmr_output_channel_config(TMR1, TMR_SELECT_CHANNEL_1, &mr_output_struct);

K% tmr_output_channel_mode_select

R T BB EL tmr_output_channel_mode_select

£ 427. B ¥ tmr_output_channel_mode_select

i H R

R tmr_output_channel_mode_select

PR 3 A void tmr_output_channel_mode_select(tmr_type *tmr_x, tmr_channel_select_type
tmr_channel, tmr_output_control_mode_type oc_mode);

Thegdmiik 4 TMR % i i B 2

MANZH tmr_x: FTiLfER) TMR 4%, 280 Dukiig Hhz —:
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W H i)
TMR1, TMR2, TMR3, TMR13, TMR14, TMR15, TMR16, TMR17
MANSH 2 tmr_channel: &I #3818
MASH 3 oc_mode: #ir izt
i 24 ¥
12 [EME ¥
etk kAT ¥
B H R 4 ¥
tmr_channel
%E TMR g

TMR_SELECT CHANNEL_1: 3E$5E ) 281858 1
TMR_SELECT CHANNEL_2: #Ef 5 #5ifiE 2
TMR_SELECT _CHANNEL_3: #Ef et 28iEiE 3
TMR_SELECT _CHANNEL 4: #t# et 28iEiE 4

oc_mode

fic B far HETE R, RIRHEE R4S S (CxORAW) #EATHCE
TMR_OUTPUT_CONTROL_OFF: WrTiEiEH . (CxOUT) 5 CxORAW i
TMR_OUTPUT_CONTROL_HIGH: B CxORAW A7
TMR_OUTPUT_CONTROL_LOW: W E CxORAW M1k
TMR_OUTPUT_CONTROL_SWITCH: 14 CXORAW ] Hi -
TMR_OUTPUT_CONTROL_FORCE_LOW: [ '8 CXORAW MIL
TMR_OUTPUT_CONTROL_FORCE_HIGH: il 52 CXORAW N

TMR_OUTPUT_CONTROL_PWM_MODE_A:  PWM £t A
TMR_OUTPUT_CONTROL_PWM_MODE_B:  PWM £t B

N

\ tmr_output_channel_mode_select(TMR1, TMR_SELECT_CHANNEL_1, TMR_OUTPUT_CONTROL_SWITCH);

5.18.16 % tmr_period_value_set
NERIA T %L tmr_period_value_set

% 428. ¥ tmr_period_value_set

T H ik

R tmr_period_value_set

R ER T void tmr_period_value_set(tmr_type *tmr_x, uint32_t tmr_pr_value);
Dhredd WE TMR FE

MASHA

tmr_x: PRk TMR S5, 22800 LR EE bz —:
TMR1, TMR2, TMR3, TMR6, TMR7, TMR13, TMR14, TMR15, TMR16, TMR17

MNZ¥ 2 tmr_pr_value: ER &% FIME, 16 A& R #57T I 0x0000~0xFFFF, 32 i g i &% il
% 0x0000_0000~0XFFFF_FFFF
i Z% x
IR I
Stk okt x
Ak I
Bl

‘ tmr_period_value_set(TMR1, OxFFFF);
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5.18.17 ¥ tmr_period_value_get
NERAIR T BREL tmr_period_value_get

* 429. E#¥ tmr_period_value_get

B H iR
PR EA tmr_period_value_get
PR T uint32_t tmr_period_value_get(tmr_type *tmr_x);
Difeftig FREC TMR JH 18
MASH tmr_x: FrikEER TMR 4%, S50 DUER E Hdz —:
TMR1, TMR2, TMR3, TMR6, TMR7, TMR13, TMR14, TMR15, TMR16, TMR17
it 24 o
IR [FH JE I 245 JE e
SR okt o
B R o
~pl
uint32_t pr_value;
pr_value = tmr_period_value_get(TMR1);

5.18.18 % tmr_channel_value_set
N EHFR T K% tmr_channel_value_set

% 430. E# tmr_channel_value_set

| R
ERAE tmr_channel_value_set
R Y void tmr_channel_value_set(tmr_type *tmr_x, tmr_channel_select_type
tmr_channel, uint32_t tmr_channel_value);
Digefliid W E TMR #IE
WMAZHA tmr_x: PRk TMR b, %S 800T DU E Kbz —:
TMR1, TMR2, TMR3, TMR13, TMR14, TMR15, TMR16, TMR17
WMASH 2 tmr_channel: ZI}2siBiE
MINSHL 3 tmr_channel_value: i #5IEIEH, 16 AR 2$ATHL 0x0000~0xXFFFF, 32 {5
ff % 1 HX 0x0000_0000~0xFFFF_FFFF
i 24 7
IR [EME 7
SR kAT 7
R FH e 4 7
tmr_channel
WHE TMR #iE

TMR_SELECT CHANNEL_1: 3F & i} 231 1
TMR_SELECT _CHANNEL_2: #5223 i 2
TMR_SELECT_CHANNEL_3: jf¢5e i 22iiis 3
TMR_SELECT_CHANNEL_4: jf¢5e i 22iiiE 4
il
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5.18.19

5.18.20

2023.10.26

l tmr_channel_value_set(TMR1, TMR_SELECT_CHANNEL_1, OXFFFF);

PR %L tmr_channel_value_get

NFRAIR T B E tmr_channel_value_get

% 431. EH tmr_channel_value_get

B | E1:57)

PR EA tmr_channel_value_get

PR uint32_t tmr_channel_value_get(tmr_type *tmr_x, tmr_channel_select_type
tmr_channel);

ThRedtiid FEL TMR GHIEH

MAZHA

tmr_x: &R TMR Sk, 280 DOk e Kz —:
TMR1, TMR2, TMR3, TMR13, TMR14, TMR15, TMR16, TMR17

MASH 2

tmr_channel: 0} 2%i8E

it 25

JE I S IE H

R EHME

T

Sk kAT

Wi F e

x
x

tmr_channel
WHE TMR EiE

TMR_SELECT_CHANNEL_1: &4+ E i) 451@iE 1
TMR_SELECT_CHANNEL_2: &+ e n 4@ 2
TMR_SELECT_CHANNEL_3: &+ e 45i@iE 3
TMR_SELECT_CHANNEL_4: &+ e h451@iE 4

Bl

uint32_t ch_value;

ch_value = tmr_channel_value_get(TMR1, TMR_SELECT_CHANNEL_1);

¥ tmr_period_buffer_enable

AR T Bk %L tmr_period_buffer_enable

R 432. K# tmr_period_buffer_enable

T H ik

ZERAEA tmr_period_buffer_enable

PR E void tmr_period_buffer_enable(tmr_type *tmr_x, confirm_state new_state);
Dhredd J& F B ZE A TMR g X

MANSHA

tmr_x: iR TMR S, 2807 DOk | bz —
TMR1, TMR2, TMR3, TMR6, TMR7, TMR13, TMR14, TMR15, TMR16, TMR17

MANZH 2 new_state: HfZECE KA S DORZS, ATk M (TRUE) BZEH]
(FALSE>

it 28 x

REHME x

Sk kAT x

e F pa 2 x
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Bl

l tmr_period_buffer_enable(TMR1, TRUE);

5.18.21 % tmr_output_channel_buffer_enable

AR T PRE tmr_output_channel_buffer_enable

% 433. E# tmr_output_channel_buffer_enable

T H Eitpa

A EA tmr_output_channel_buffer_enable

PR void tmr_output_channel_buffer_enable(tmr_type *tmr_x,
tmr_channel_select_type tmr_channel, confirm_state new_state);

Tyhe ik J& B TMR % OB TE 28 X

BWINSH

tmr_x: &R TMR 5%, 280 DOk e Koz —:
TMR1, TMR2, TMR3, TMR13, TMR14, TMR15, TMR16, TMR17

BINSHL 2

tmr_channel: 0} 2%i8iE

MWMANZH3

new_state: {20 B A B 2 pf DORZS, ATdkdER A (TRUED 45 A
(FALSE)

frth 25

T

iR [ElE

Sk kAT

Wi F e

of | ol | et

tmr_channel
WHE TMR @&

TMR_SELECT_CHANNEL_1: &4+ i) 45 1@1E 1
TMR_SELECT_CHANNEL_2: &+ e h 4@ 2
TMR_SELECT_CHANNEL_3: &+ e 45i@iE 3
TMR_SELECT_CHANNEL_4: &+ e h451@iE 4

Bl

‘ tmr_output_channel_buffer_enable(TMR1, TMR_SELECT_CHANNEL_1, TRUE);

5.18.22 K% tmr_output_channel_immediately set

R T R H tmr_output_channel_immediately _set

F 434. R¥ tmr_output_channel_immediately_set

T H ik

R4 tmr_output_channel_immediately_set

PR % A void tmr_output_channel_immediately_set(tmr_type *tmr_x,
tmr_channel_select_type tmr_channel, confirm_state new_state);

Dhredd P E TMR % a8 L B A R

MANSHA

tmr_x: iR TMR S, 280 DOk E bz —:
TMR1, TMR2, TMR3, TMR13, TMR14, TMR15, TMR16, TMR17

MANSH 2 tmr_channel: &I 2@ 14
HINSH 3 new_state: {4-ZIMCE (¥ HO@E L BIERRIRAS, AR A (TRUE) Bi4EH

(FALSE>
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BH

it 24

iR el

Sk kAT

e F pa 2

off | off | ofl | o

tmr_channel

WHE TMR &

TMR_SELECT_CHANNEL_1: &+ e mf
TMR_SELECT_CHANNEL_2: &+ e}
TMR_SELECT_CHANNEL_3: &+ e
TMR_SELECT_CHANNEL_4: &+ e hf

Bl

N
N
N

(mF (T (mF

A iHIE 1
AvifiE 2
AvifiE 3
AvifiE 4

N

(m

‘ tmr_output_channel_immediately_set(TMR1, TMR_SELECT_CHANNEL_1, TRUE);

5.18.23 ¥ tmr_output_channel_switch_set

TEAE T K% tmr_output_channel_switch_set

% 435. E# tmr_output_channel_switch_set

T H iR

efe tmr_output_channel_switch_set

BRI AR Y void tmr_output_channel_switch_set(tmr_type *tmr_x, tmr_channel_select_type
tmr_channel, confirm_state new_state);

DhRek %E TMR i @ E ¢

LN 2|

tmr_x: Pk TMR 455, 22800 BLUEHUE Hpz —:
TMR1, TMR2, TMR3, TMR13, TMR14, TMR15, TMR16, TMR17

WMASH 2 tmr_channel: Zi}gsiBiE

MINSH 3 new_state: HZEMACE 1% HIEE I OORAE, FHEREH (TRUE) Bi44H
(FALSE)

it 25 7

& [BE 7

SR okt 7

W e 7

tmr_channel

wWE TMR @#IE

TMR_SELECT_CHANNEL_1: 3&$%5E i geifig 1
TMR_SELECT_CHANNEL 2. ik# €} 25iEi 2
TMR_SELECT CHANNEL_3: #E#Ent2eiEiE 3
TMR_SELECT _CHANNEL_4: k¥ 23ifiE 4

2N

‘ tmr_output_channel_switch_set(TMR1, TMR_SELECT_CHANNEL_1, TRUE);

5.18.24 ¥ tmr_one_cycle_mode_enable

NFRAIR T K% tmr_one_cycle_mode_enable
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% 436. ¥ tmr_one_cycle_mode_enable

B H iR
A€ tmr_one_cycle_mode_enable
PR T void tmr_one_cycle_mode_enable(tmr_type *tmr_x, confirm_state new_state);
Thegfik JE FHERAEFH TMR A =Q
HNZH tmr_x: FrikfER) TMR 4%, 2S00 DUkiig Hdhz —:
TMR1, TMR2, TMR3, TMR6, TMR7, TMR13, TMR14, TMR15, TMR16, TMR17
MWANZH 2 new_state: i ZIACE 15 WIRGUIRES, WHERR M (TRUE) BiZEH]
(FALSE)
th =% 7
b4 EIf ) P
Sk ok AF x
Bl H B 4 7
Nl

‘ tmr_one_cycle_mode_enable(TMR1, TRUE);

5.18.25 ¥ tmr_32_bit_function_enable
AR T K% tmr_32_bit_function_enable

& 437. E# tmr_32_bit_function_enable

mHE R
ERAE tmr_32_bit_function_enable
R Y void tmr_32_bit_function_enable(tmr_type *tmr_x, confirm_state new_state);
Difedtiik JB FEZE ] TMR 32 {7 hEE (plus #520)
HNSH tmr_x: FTiEEER TMR #M%, ES800TDUEi e Kbz —:
TMR2
MANSH 2 new_state: HfEACE K 32 MUK, ATEFA A (TRUE) BiZEH] (FALSE)
it 24 7
IR [FIME ¥
SR kAT &
R FH R 2 ¥
N

‘ tmr_32_bit_function_enable(TMR2, TRUE);

5.18.26 ¥ tmr_overflow_request_source_set
R T R E tmr_overflow_request_source_set

% 438. B tmr_overflow_request_source_set

T H ik

R tmr_overflow_request_source_set

PR % A void tmr_overflow_request_source_set(tmr_type *tmr_x, confirm_state
new_state);

TyRe ik 1 TMR ¥ tH FAHR

MANZH tmr_x: FTiLfER) TMR 4%, 2800 Dkiig Hdhz —:
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W H i)
TMR1, TMR2, TMR3, TMR6, TMR7, TMR13, TMR14, TMR15, TMR16, TMR17
MANSH 2 new_state: B BT E i H IR
12 [EME ¥
etk skAT ¥
B F R 4 ¥
new_state
W LB P v L AR

FALSE: SRIETIHEERR . 1 E OVFSWTR A7 B E 4 il 25 77 AR 1t o4

TRUE: A AERIET i Hasii th
2N

‘ tmr_overflow_request_source_set(TMR1, TRUE);

5.18.27

¥ tmr_overflow_event_disable

NI T E# tmr_overflow_event_disable

% 439. EH tmr_overflow_event_disable

T H iR

A€ tmr_overflow_event_disable

PR T void tmr_overflow_event_disable(tmr_type *tmr_x, confirm_state new_state);
Dhred Joi FHEREEFH TMR i H SR 2R

LN 2|

tmr_x: Frik#EH TMR S50, 22800 BUEHUE Hpz —:
TMR1, TMR2, TMR3, TMR6, TMR7, TMR13, TMR14, TMR15, TMR16, TMR17

MMANZH 2

new_state: L0 & A H FAF AR

it 25

¥

R EHME

IS S

e FH e 2

off [ ofl | et

new_state

R RSB 0 S AR

FALSE: fovfils th S5, i S rFmr Bl R o A4

TRUE: #% by #4474

- R

- ¥ OVFSWTR fi# 1
- I ORI g 8 A e A A i

2N

‘ tmr_overflow_event_disable(TMR1, TRUE);

5.18.28

¥ tmr_input_channel_init

N FRAIER T PREL tmr_input_channel_init

2023.10.26
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% 440. E¥ tmr_input_channel_init

BiH iR

A€ tmr_input_channel_init

PR T void tmr_input_channel_init(tmr_type *tmr_x, tmr_input_config_type *input_struct,
tmr_channel_input_divider_type divider_factor);

Thegfig HkHt TMR i\ I8 E

MNZH tmr_x: FrikfER) TMR 4%, 2S00 ki g Hdhz —:
TMR1, TMR2, TMR3, TMR13, TMR14, TMR15, TMR16, TMR17

WMNSH 2 input_struct: f§HE 45K tmr_input_config_type R4

WASH 3 divider_factor: % N1 734 & 4L

th =% 7

pA I[N 7

Sk ok AF 7

Bl H R 4 7

tmr_input_config_type structure
tmr_input_config_type 7t at32f425_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

#FE TMR $ N JE1E

TMR_SELECT_CHANNEL_1: &+ it #5i8iE 1
TMR_SELECT_CHANNEL_2: & it #43iiiE 2
TMR_SELECT_CHANNEL_3: iZE#En #5ifiE 3
TMR_SELECT_CHANNEL 4: E#en #5iiiE 4

input_polarity_select

e PN N\ EIE A

TMR_INPUT_RISING_EDGE: A N JETE AT BOLIE N ETHE
TMR_INPUT_FALLING_EDGE: i NifiiE BA R0 N T R
TMR_INPUT_BOTH_EDGE: Ay N T TE AT ROLIE N ETHE AT BRI
input_mapped_select

e PEN G N\ A IE WA

TMR_CC_CHANNEL_MAPPED_DIRECT: i&# TMR % A\i#i& 1, 2, 3 F14 X5 C1IRAW,
C2IRAW, C3IRAW #1 C4IRAW #Hi%
TMR_CC_CHANNEL_MAPPED_INDIRECT: &% TMR fi\i@#iE 1, 2, 3 F14 XM E
C2IRAW, C1IRAW, C4IRAW FI1 C3IRAW #HiE
TMR_CC_CHANNEL_MAPPED_STI: ##%# TMR i \iEiE S 7E STI
input_filter_value

P B 4 N JEIE A, FTHC 0x00~0XO0F

divider_factor

fiin N HE 73 0 2R H

TMR_CHANNEL_INPUT_DIV_1: #i NIHIE 234 RECN 1
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TMR_CHANNEL_INPUT_DIV_2: # NEIE SR ECH 2
TMR_CHANNEL_INPUT_DIV_4: #iNiEESHRECN 4
TMR_CHANNEL_INPUT _DIV_8: #i @&/ AR50 8

Nl

tmr_input_config_type tmr_input_config_struct;
tmr_input_config_struct.input_channel_select = TMR_SELECT_CHANNEL_2;
tmr_input_config_struct.input_mapped_select = TMR_CC_CHANNEL_MAPPED_DIRECT;
tmr_input_config_struct.input_polarity_select = TMR_INPUT_RISING_EDGE;
tmr_input_config_struct.input_filter_value = 0x00;

tmr_input_channel_init(TMR1, &tmr_input_config_struct, TMR_CHANNEL_INPUT_DIV_1);

5.18.29 % tmr_channel_enable
NERHIA T L tmr_channel_enable

% 441. B tmr_channel_enable

T H iR
R tmr_channel_enable
PR void tmr_channel_enable(tmr_type *tmr_x, tmr_channel_select_type tmr_channel,
confirm_state new_state);
ThRestiik Ja FHEZEH TMR i@iE
WA tmr_x: P& TMR 4M, S8 LG E Kbz —:
TMR1, TMR2, TMR3, TMR13, TMR14, TMR15, TMR16, TMR17
WMANSH 2 tmr_channel: i 2%i8iE
WMAZH3 new_state: HEREMIBEIRE, "liE#EEH (TRUE) BiitH (FALSED
a2 8 x
R [EME ¥
So oAt I
W e 2 I
tmr_channel
WHE TMR J@iE

TMR_SELECT _CHANNEL_1: 3% 285 iE 1
TMR_SELECT CHANNEL_1C: #3548 i 4 1
TMR_SELECT _CHANNEL_2: k¥ 2iliE 2
TMR_SELECT CHANNEL_2C: ¥ 5 8 H hili 2
TMR_SELECT CHANNEL 3:  i&#f5itaeimis 3
TMR_SELECT CHANNEL 3C:  if#%5 i %8 I ik 3
TMR_SELECT _CHANNEL_4: &% 7& i 2iliE 4
i

\ tmr_channel_enable(TMR1, TMR_SELECT_CHANNEL_1, TRUE);

5.18.30 ¥ tmr_input_channel _filter_set

NEAIA T B # tmr_input_channel_filter_set
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5.18.31

2023.10.26

R 442, K tmr_input_channel_filter_set

BiH iR
A€ tmr_input_channel_filter_set
PR T void tmr_input_channel_filter_set(tmr_type *tmr_x, tmr_channel_select_type
tmr_channel, uint16_t filter_value);
Thegfig e TMR i \JETE L &5
MNZH tmr_x: FrikfER) TMR 4%, 2S00 ki g Hdhz —:
TMR1, TMR2, TMR3, TMR13, TMR14, TMR15, TMR16, TMR17
WMNSH 2 tmr_channel: & #%i81E
WMASH 3 filter_value: {i & f NIBIEJEHE, nEL 0x00~0xO0F
th =% 7
pA I[N 7
Sk ok AF x
Bl H R 4 7
tmr_channel
WHE TMR @iE

TMR_SELECT_CHANNEL_1: &4+ ¢ i) 451@i1E 1
TMR_SELECT_CHANNEL_2: &+ e n 4@ 2
TMR_SELECT_CHANNEL_3: &+ e h 45i@iE 3
TMR_SELECT_CHANNEL_4: &+ ¢ h 451@1E 4

Bl

‘ tmr_input_channel_filter_set(TMR1, TMR_SELECT_CHANNEL_1, 0x0F);

¥ tmr_pwm_input_config

NEHIA T KL tmr_pwm_input_config

F 443. B tmr_pwm_input_config

| R

PRI 4 tmr_pwm_input_config

R Y void tmr_pwm_input_config(tmr_type *tmr_x, tmr_input_config_type *input_struct,
tmr_channel_input_divider_type divider_factor);

Digeshik i B TMR pwm %A

MANSHA

tmr_x: &K TMR SMBE, %S H0m] UEE Hz —:
TMR1, TMR2, TMR3, TMR15

MANZH2

input_struct: F&[[45 44 tmr_input_config_type KIfa%F

MAZH3

divider_factor: i \iBiE ) AR5

it 28

¥

IR [BI{E

SR KA

e F e 2

off ot | o

input_struct

FR M5 R4 tmr_input_config_type HI¥E%F, S35 tmr_input_config_type A7 BUE Y H

divider_factor

B NI TE 7> 90 AR E

TMR_CHANNEL_INPUT_DIV_1: i NI#EiE 735 250N 1
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5.18.32

5.18.33

2023.10.26

TMR_CHANNEL_INPUT DIV_2: #4250k 2
TMR_CHANNEL_INPUT DIV_4: #\@EES M RE N 4
TMR_CHANNEL_INPUT_DIV_8: i NiEE/2HRECN 8

B

tmr_pwm_input_config(TMR1,

tmr_input_config_type tmr_ic_init_structure;

tmr_ic_init_structure.input_filter_value = 0;

tmr_ic_init_structure.input_channel_select = TMR_SELECT_CHANNEL_2;
tmr_ic_init_structure.input_mapped_select = TMR_CC_CHANNEL_MAPPED_DIRECT;
tmr_ic_init_structure.input_polarity_select = TMR_INPUT_RISING_EDGE;

&tmr_ic_init_structure, TMR_CHANNEL_INPUT_DIV_1);

K% tmr_channel1_input_select

NI T B # tmr_channel1_input_select

% 444. KH tmr_channel1_input_select

mHE R

R tmr_channell_input_select

PR void tmr_channel1_input_select(tmr_type *tmr_x,
tmr_channel1_input_connected_type ch1_connect);

ThRestiik P TMR JEIE 1 A

MAZHA

tmr_x: FrEFEK TMR 48, %S H0m] LS E oz —:
TMR1, TMR2, TMR3

MMANZH 2

ch1_connect: #iE 1 fi\iE#

i 25

¥

R EHME

S

Wik F pa 2

of | ol | ot

ch1_connect

e LT B AEIE 1 AR

TMR_CHANEL1_CONNECTED_C1IRAW: ¥ CH1 &I 5] C1IRAW i A
TMR_CHANEL1_2_3 CONNECTED_C1IRAW_XOR: # CH1. CH2 1 CH3 /il 5 ki 4 5%

C1IRAW i\
Bl

\ tmr_channel1_input_select(TMR1, TMR_CHANEL1_2_3_CONNECTED_C1IRAW_XOR):

B3 tmr_input_channel_divider_set

AR T K% tmr_input_channel_divider_set

R 445. K tmr_input_channel_divider_set

T H ik

ZERAEA tmr_input_channel_divider_set

AR Y void tmr_input_channel_divider_set(tmr_type *tmr_x, tmr_channel_select_type
tmr_channel, tmr_channel_input_divider_type divider_factor);

TyRe ik #E TMR % N8 3E 7 4 2%

MNZH tmr_x: Fri%EER) TMR 4h, S 800T DUEE e Hh iz —:
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W H i)
TMR1, TMR2, TMR3, TMR13, TMR14, TMR15, TMR16, TMR17
MANSH 2 tmr_channel: &I #3818
WASH3 divider_factor: i \iBiE /) A2 %
i 24 ¥
12 [EME ¥
etk kAT ¥
B H R 4 ¥
tmr_channel
%E TMR g

TMR_SELECT CHANNEL_1: 3E$5E ) 281858 1
TMR_SELECT CHANNEL_2: #Ef 5 #5ifiE 2
TMR_SELECT _CHANNEL_3: #Ef et 28iEiE 3
TMR_SELECT _CHANNEL 4: #t# et 28iEiE 4
divider_factor

fi N B 43 A FR B

TMR_CHANNEL_INPUT _DIV_1: % @545 52500 1
TMR_CHANNEL_INPUT_DIV_2: #i il 4i 2500 2
TMR_CHANNEL_INPUT _DIV_4: i@ 250k 4
TMR_CHANNEL_INPUT_DIV_8: #i il 4i 2% 8
i

\ tmr_input_channel_divider_set(TMR1, TMR_SELECT_CHANNEL_1, TMR_CHANNEL_INPUT_DIV_2);

5.18.34 ¥ tmr_primary_mode_select
NEAFER T R E tmr_primary_mode_select

% 446. X tmr_primary_mode_select

TiH ity

R tmr_primary_mode_select

R B T void tmr_primary_mode_select(tmr_type *tmr_x, tmr_primary_select_type
primary_mode);

Dhredd P TMR FHE

WANZHA tmr_x: FTiEFER) TMR 4%, 28007 DLkl g Hhz —:
TMR1, TMR2, TMR3, TMR6, TMR7

WINSHL 2 primary_mode: K E it & i E AR

25 7

R [EME 7

So oAt 7

W F R 7

primary_mode

W BN E R ERE, B3 E I S S Tk
TMR_PRIMARY_SEL_RESET: TR S TR R E AL
TMR_PRIMARY_SEL_ENABLE: FEA R HE TR
TMR_PRIMARY_SEL_OVERFLOW: A% H G5 EFE H
TMR_PRIMARY_SEL_COMPARE: R S T R £ LUk o
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TMR_PRIMARY_SEL_C10RAW: F R S 5 1E R C1ORAW 55
TMR_PRIMARY_SEL_C20RAW: FRE M H(E 5 £ C20RAW {55
TMR_PRIMARY_SEL_C30RAW: FREA (5 5 1E 5 C3ORAW 55
TMR_PRIMARY_SEL_C40RAW: FRE M H(E 5 £ CAORAW {55
il

l tmr_primary_mode_select(TMR1, TMR_PRIMARY_SEL_RESET);

5.18.35 Bi¥ tmr_sub_mode_select
R AR T K% tmr_sub_mode_select

R 447. B tmr_sub_mode_select

=

H

i7p)

€2

tmr_sub_mode_select

=l | R

R MR

void tmr_sub_mode_select(tmr_type *tmr_x, tmr_sub_mode_select_type
sub_mode);

Bl (ipu

I TMR JGE I #3550

MAZHA

tmr_x: FrEFEK TMR 48, %S H0m] LS E oz —:
TMR1, TMR2, TMR3, TMR15

BINSHL 2 sub_mode: K ZFELE 1 E I AR

it 24 7

pAEIf ) 7

So oAt I

R FH R 2 I
primary_mode
TP HENC B E I X
TMR_SUB_MODE_DIABLE: K FE I 25
TMR_SUB_ENCODER_MODE_A: IS AR A
TMR_SUB_ENCODER_MODE_B: TS AR B
TMR_SUB_ENCODER_MODE_C: LA C
TMR_SUB_RESET_MODE: AL
TMR_SUB_HANG_MODE: B RS E iy SR
TMR_SUB_TRIGGER_MODE: 16 P ik AR
TMR_SUB_EXTERNAL_CLOCK_MODE_A: #EE/MB B A

Bl

‘ tmr_sub_mode_select(TMR1, TMR_SUB_HANG_MODE);

5.18.36 ¥ tmr_channel_dma_select

AR T K% tmr_channel_dma_select

X 448. EK ¥ tmr_channel_dma_select

iR

tmr_channel_dma_select

void tmr_channel_dma_select(tmr_type *tmr_x, tmr_dma_request_source_type

cc_dma_select);

HefE TMR GEIE ) DMA 17 KK

2023.10.26
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5.18.37

5.18.38

2023.10.26

BH

[P

MWASHA

tmr_x: iR TMR Sk, 280 DO e bz —:
TMR1, TMR2, TMR3, TMR15, TMR16, TMR17

MNSH 2

cc_dma_select: FELIEFEN] TMR EIE ) DMA i KK

it 25

¥

iR el

Sk kAT

e F pa 2

of | off | et

cc_dma_select

e TMR i#IE (1) DMA 15 5R

TMR_DMA_REQUEST_BY_CHANNEL:
TMR_DMA_REQUEST_BY_OVERFLOW:

Bl

HRABIEFM (CxIF =1) B4 DMA iE K
LA R FE (OVFIF = 1) 74 DMA 153K

‘tm[phannd_dma_sdecuTMR1,TMR_DMA_REQUEST_BY_OVERFLOMD;

B3 tmr_hall_select

TNERIIA T B tmr_hall_select

# 449. E¥ tmr_hall_select

T H iR

efe tmr_hall_select

R ER T void tmr_hall_select(tmr_type *tmr_x, confirm_state new_state);
Dhred 1%E#E TMR hall £23

MINSE

tmr_x: iR TMR S, 22807 DOk e bz —:

TMR1
WSS 2 new_state: A EEFN TMR hall #Ez0R2S
it 25 7
& [BE 7
SR okt 7
e A I e 4 7
new_state

PEHE TMR hall SELEOIRAS,  F 3808 2 1A ) i £
FALSE: @il B HALL 7RI

TRUE:
il

3@ % B HALL 788 TRGIN [ b FHEs il gzt 4

‘ tmr_hall_select(TMR1, TRUE);

¥ tmr_channel_buffer_enable

AR T K% tmr_channel_buffer_enable

R 450. K% tmr_channel_buffer_enable

W H i35
PR EA tmr_channel_buffer_enable
R Y void tmr_channel_buffer_enable(tmr_type *tmr_x, confirm_state new_state);
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W H Ei::3%)
Thiefihik JE P EAR T TMR 38 22 X
HINSHA tmr_x: FriEdEr TMR 4h, iZS80T DOEI A bz —:
TMR1, TMR15, TMR16, TMR17
MASH 2 new_state: M EMEN TMR @EZMXORE, AliEHFEH (TRUE) BiZtH
(FALSE)
IR [E{E 7
Sk AF 7
W F R 8 7
N

‘ tmr_channel_buffer_enable(TMR1, TRUE);

5.18.39 K% tmr_trigger_input_select
AR T RE tmr_trigger_input_select

% 451. ¥ tmr_trigger_input_select

=

H

(P

€2

tmr_trigger_input_select

R | R

void tmr_trigger_input_select(tmr_type *tmr_x, sub_tmr_input_sel_type

trigger_select);

BILi 1 (B

HeFE TMR JCE I 2 il R N

MASHA

tmr_x: Jrig#ER TMR S, iZZ807 DORE A Kz —:
TMR1, TMR2, TMR3, TMR15

A 2

trigger_select: FEFLE I TMR K2 8l & i

fnth 25

¥

R EHME

IS S

e FH B8 2

off [ ofl | et

trigger_select

e TMR UUE I gl & f A

TMR_SUB_INPUT_SEL_ISO0: PEFEAFBHIA O
TMR_SUB_INPUT_SEL_IS1: PEFE A ERHIA 1
TMR_SUB_INPUT_SEL_IS2: PP AR 2
TMR_SUB_INPUT_SEL_IS3: PRI 3

TMR_SUB_INPUT_SEL_C1INC: 4 C1IRAW [k ARl 42
TMR_SUB_INPUT_SEL_CADF1: ikl A\ i 1
TMR_SUB_INPUT_SEL_C2DF2: k¥ JEik i A\l 2
TMR_SUB_INPUT_SEL_EXTIN: i&#¥4M i \iliE EXT

Bl

‘ tmr_trigger_input_select(TMR1, TMR_SUB_INPUT_SEL_ISO0);

5.18.40 ¥ tmr_sub_sync_mode_set
NERAIAR T BRE tmr_sub_sync_mode_set

2023.10.26
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% 452. K 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, TMR2, 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);

5.18.41 % tmr_dma_request_enable

N T K% tmr_dma_request_enable

% 453. ¥ 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, TMR2, TMR3, TMR6, TMR7, TMR13, TMR14, TMR15, TMR16, TMR17

WMASH 2 dma_request: 4 ZLE Y DMA iR
MASH 3 new_state: HZEACEN DMA IEKIRFS, THEFEHEA (TRUBE) EZEH (FALSE)
it 2% %

iR [E{E 5

et %

A R %

dma_request

¥ & DMA ik

TMR_OVERFLOW_DMA REQUEST: i #4411 DMA i3k
TMR_C1_DMA_REQUEST: JEIE 1 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);
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5.18.42

5.18.43

2023.10.26

B ¥ tmr_interrupt_enable

NERAIR T BREL tmr_interrupt_enable

% 454. FH 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, TMR2, TMR3, TMR6, TMR7, TMR13, 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

£ 455. R 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, TMR2, TMR3, TMR6, TMR7, TMR13, 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

®3MTH
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BiH Ei: o)
ZIREE AT bz —: SET, RESET
Sk kAT x
Wi F pa 2 x
tmr_flag

B ZRCIRS Obe i, HLE S HE ST

TMR_OVF_FLAG:
TMR_C1_FLAG:
TMR_C2_FLAG:
TMR_C3_FLAG:
TMR_C4_FLAG:

TMR_HALL_FLAG:

TMR_TRIGGER_FLAG:
TMR_BRK_FLAG:

Bl

I P TAR D
HIE 1 bR
iHIE 2 FHbsid
iHIiE 3 T HbRic
iHIE 4 T Hbsid
HALL  irbrid
fih e T AR A
M ZE R TARIC

‘ if(tmr_interrupt_flag_get (TMR1, TMR_OVF_FLAG) != RESET)

5.18.44 PR% tmr_flag_get
NERFA T R tmr_flag_get

2023.10.26

Z* 456. B# tmr_flag_get

TiH Eii:py
ERAE tmr_flag_get
R AR T flag_status tmr_flag_get(tmr_type *tmr_x, uint32_t tmr_flag);
DhRek REUR SRS

LN 2|

tmr_x: Pk TMR 455, 22800 BLUEHUE Hpz —:
TMR1, TMR2, TMR3, TMR6, TMR7, TMR13, TMR14, TMR15, TMR16, TMR17

MNSH 2 tmr_flag: FFZIRBUIRZS bR £ 4%
ZSHEMRER I tmr_flag

it 24 ¥

IR [FIE flag_status: FrELHPRES
ZREME Ry Hrhz —: SET, RESET

Stk kAT o

B H R 4 o

tmr_flag

M TR FFFRERPRE bs &, Hal i 28 5l

TMR_OVF_FLAG:
TMR_C1_FLAG:
TMR_C2_FLAG:
TMR_C3_FLAG:
TMR_C4_FLAG:

TMR_HALL_FLAG:

TMR_TRIGGER_FLAG:
TMR_BRK_FLAG:

T R
I 1 bR
HIE 2 HkrbR
iE 3 HkrbRic
HIE 4 HFrbRC
HALL Hirbric
fih 5 H T AR i
R AR

TMR_C1_RECAPTURE_FLAG: J#i& 1 B3R
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5.18.45

5.18.46

2023.10.26

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)

¥ tmr_flag_clear

NERAFE T R tmr_flag_clear

% 457. B 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, TMR2, TMR3, TMR6, TMR7, TMR13, 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

+ 458. 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, TMR2, TMR3, TMR6, TMR7, TMR13, 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
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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);

5.18.47 ¥ tmr_output_enable
NERAFE T R E tmr_output_enable

% 459. 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);

5.18.48 ¥ tmr_internal_clock_set
AR T K% tmr_internal_clock_set

& 460. E# 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, TMR2, TMR3, TMR15
i 24 7
IR [al{E 7
SR kAT 7
B H R 4 o
Bl

‘ tmr_internal_clock_set(TMR1);
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5.18.49

5.18.50

2023.10.26

BR%L tmr_output_channel_polarity_set

TR T BRE tmr_output_channel_polarity_set

X 461. F# 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, TMR2, TMR3, TMR13, 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 462. BRI 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, TMR2, TMR3

WASH 2

es_divide: 4MB{ES M REL

#3217 WA 2.0.4
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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);

5.18.51

¥ tmr_external_clock_mode1_config

NERFER T %L tmr_external_clock_mode1_config

# 463. 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, TMR2, TMR3

LN W

es_divide: AMTME 5 50 R %L

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); ‘

5.18.52

TR T BREL tmr_external_clock_mode2_config

PR % tmr_external_clock_mode2_config

R 464. EKI tmr_external_clock_mode2_config

5.18.53

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, TMR2, 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

# 465. B 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

MANSHA

tmr_x: &K TMR 4MBE, %S H0] LS E Kz —:
TMR1, TMR2, TMR3

MNSH 2 encoder_mode: ¥ EALE 402515
WA 3 ic1_polarity: i N\IEiE 1 1
WMAZH 4 Ic2_polarity: i NiBiE 2 i
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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);

5.18.54 ¥ tmr_force output_set
AR T K% tmr_force_output_set

% 466. ¥ 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, TMR2, TMR3, TMR13, 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);

5.18.55 BR# tmr_dma_control_config
NFEAE T % tmr_dma_control_config

& 467. E# tmr_dma_control_config

mHE R
efe tmr_dma_control_config
R Y 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, TMR2, TMR3, TMR15, TMR16, TMR17
WSS 2 dma_length: DMA 1&55 %
WA 3 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
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5.18.56

2023.10.26

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);

K ¥ tmr_brkdt_config
NERFEAR T R L tmr_brkdt_config

% 468. E# tmr_brkdt_config

TMR1, TMR15, TMR16, TMR17

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 —:

WMASH 2 brkdt_struct: #5145 #4& tmr_brkdt_config_type {154t
it 25 7
R [BE 7
Je kAt 7
e FH R 2 7

tmr_brkdt_config_type structure
tmr_brkdt_config_type £ at32f425_tmr.h

typedef struct

{
uint8_t deadtime;
tmr_brk_polarity_type brk_polarity;
tmr_wp_level_type wp_level;

confirm_state

confirm_state

confirm_state

confirm_state
} tmr_brkdt_config_type;
deadtime
WESLIX ], 7] 0x00~0xFF
brk_polarity
R ZE A A
TMR_BRK_INPUT_ACTIVE_LOW: &I =4 A B % HL~ P

auto_output_enable;
fcsoen_state;
fcsodis_state;
brk_enable;
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TMR_BRK_INPUT_ACTIVE_HIGH: RIZE4 AR PE Ty = e

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);

5.18.57 ¥ tmr_brk_filter_value_set

2023.10.26

R T R E tmr_brk_filter_value_set

+ 469. B ¥ tmr_brk_filter_value_set

i H R

PR €2 tmr_brk_filter_value_set

R Y void tmr_brk_filter_value_set(tmr_type *tmr_x, uint8_t filter_value)
Thegdmiik B TMR A 44 NI 218
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5.18.58

5.19
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BH

[P

MWASHA

tmr_x: iR TMR Shik, 22807 DOERECE Kz —:
TMR1, TMR15, TMR16, TMR17

MNSH 2

filter_value: JEJE#AE (OXO~Oxf Fik)

it 25

¥

iR el

Sk kAT

e F pa 2

of | off | et

Bl

l tmr_brk_filter_value_set (TMR1, 0x4);

¥ tmr_iremap_config

NERHIA T R tmr_iremap_config

% 470. K tmr_iremap_config

T H iR

R4 tmr_iremap_config

PR T void tmr_iremap_config(tmr_type *tmr_x, tmr_input_remap_type input_remap);
DhRefihik FCE TMR A 5 S S

LN 2|

tmr_x: PrE#EH TMR 4hi, 122500 DOkiE 2z —:

TMR14
HWINSHL 2 input_remap: ¥ ZEE 1) TMR i\ 88 Eb
it 24 o
IR [E{H 7
SRkt 7
B R 7
input_remap

B ERCE ) TMRA4 @38 1 %\ 5 gt

TMR14_GPIO:
TMR14_ERTCCLK:
TMR14_HEXT_DIV32:
TMR14_CLKOUT:
A~

TMR14 i#iE 1 %82 GPIO

TMR14 @15 1 %82 ERTC B4
TMR14 il 1 E#%E 32 545 HEXT
TMR14 j@iE 1 %% CLKOUT

‘ tmr_iremap_config(TMR14, TMR14_LICK);

BRRZPZRPR RS (USART)

USART i f7-#s 4514 usart_type, & XT3 “at32f425_usart.h” Ui | :

/**

* @brief type define usart register all

¥/
typedef struct
{

% 328 |
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} usart_type;

TREH T USART Zifise i,

% 471. USART FHFERMNMNE

FhH iR
sts R aA2E
dt Bt 75 A7 45
baudr PR AT A
ctrl1 I A A7 A 1
ctrl2 Pl w77 4% 2
ctrl3 Pt 2 77 4% 3
gdiv LRAP B TR TR 434025 745
FRAEH T USART & pREE
& 472. USART ERHEK
i i3
usart_reset BB E N USART AME I E R B AL
usart_init PR R A 1L S AT R
usart_parity_selection_config K48 7 kAT 58
usart_enable AT RE R B
usart_transmitter_enable SR RIEERE I E
usart_receiver_enable SRR B
usart_clock_config RIS hRe M m it . AR ST I E
usart_clock_enable [E22 e iy e B e i B
usart_interrupt_enable TR R E
usart_dma_transmitter_enable DMA KiEffgE &
usart_dma_receiver_enable DMA e s &
usart_wakeup_id_set MefE 1D B
usart_wakeup_mode_set ne A 20
usart_receiver_mute_enable PR AR BAAS A
usart_break_bit_num_set Wi B i B
usart_lin_mode_enable lin B fFRE R B
usart_data_transmit B ik
usart_data_receive HEHL
usart_break_send RIE Wi B
usart_smartcard_guard_time_set AR R R H) R B
usart_irda_smartcard_division_set | ZLAMNRIE g R R 4R B
usart_smartcard_mode_enable HHe BT E
usart_smartcard_nack_set HHeRAL NACK e E
usart_single_line_halfduplex_select | Bk THIfHRE % B
usart_irda_mode_enable AMER R E
usart_irda_low_power_enable LAME AT FE AR
usart_hardware_flow_control_set MR R iR
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5.19.1

5.19.2

2023.10.26

usart_flag_get

AR E R flag IR B

usart_interrupt_flag_get

KA rrh I flag RS A E il

usart_flag_clear

BRI E R flag IR E

usart_rs485_delay_time_config

RS485 2T 7 45 A 326 B i A e 4 A1 435 R P SiE B s 1)

usart_transmit_receive_pin_swap WO IHIAS
usart_id_bit_num_set ID o #ix &
usart_de_polarity_set DE 15 5 k%
usart_rs485_mode_enable RS485 1l fF fE

B3 usart_reset
NRIIA T L usart_reset

3+ 473. K¥ usart_reset

W H #iR
R usart_reset
PR # 5 A void usart_reset(usart_type* usart_x);
Thread T8 2 1) USART SM& 125 7 8% = AL
MANSHA usart_x: fHEMIH O4M%, W: USART1. USART2. USART3...
MANZH 2 W
pA I[N 7
Sk ok AF x
5 18 FH R crm_periph_reset
Nl
[* reset usart1 */
usart_reset(USART1);

% usart_init

R T BRAEL usart_init

+ 474. B usart_init

A iR
ZERAEA usart_init
PR 2 A void usart_init(usart_type* usart_x, uint32_t baud_rate, usart_data_bit_num_type
data_bit, usart_stop_bit_num_type stop_bit);
Difeftiik WeREER . BT (A AT R
HINSH1 usart_x: #REMH H4ME, W: USART1. USART2. USARTS...
WANSH 2 baud_rate: & I7# F 198 R4S %
MAZH 3 data_bit: H 1 HE 47 55 5
WMASH 4 stop_bit: & E{& 147 %8 &
i 24 7
IR [Al{E p
So okt SRR I B 72 R AR RE A 0 R #EAT 1€
R FH e p
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5.19.3

5.19.4

2023.10.26

data_bit

FR L8 TR FH B 7 5 i

USART_DATA 8BITS: ##ifi v & v 8-bit
USART_DATA 9BITS: ##if v &y 9-bit
stop_bit

AR L TR FH 4 L A7 5 i
USART_STOP_1 _BIT:
USART_STOP_0 5 BIT:
USART_STOP_2 BIT:
USART_STOP_1 5 BIT:
il

fF 1AL B9 1 A bit
1B 5 29 0.5 4 bit
1= 1AL 58 FE 9 2 A bit
5 1EA S8R 1.5 > bit

/* configure uart param */
usart_init(USART1, 115200, USART_DATA_8BITS, USART_STOP_1_BIT);

B ¥ usart_parity_selection_config

N AR T K% usart_parity_selection_config

& 475. K usart_parity_selection_config

T H Eii:pa
R4 usart_parity_selection_config
R Y void usart_parity_selection_config(usart_type* usart_x,
usart_parity_selection_type parity);
Thegsmiik K86 75 AT e E
MNZH usart_x: fHEMH 4%, W USART1. USART2. USART3...
HMNSH 2 parity: £ I8 TR H 10 2 450 77 20
a2 8 x
IR [E{H 7
So oAt I
W e I
parity
A 113 TR B B i 46 75 X
USART_PARITY_NONE: ToRL 5
USART_PARITY_EVEN: T
USART_PARITY_ODD: AR

Bl

/* config usart even parity */
usart_parity_selection_config(USART1, USART_PARITY_EVEN);

¥ usart_enable
R T pA% usart_enable

% 476. K ¥ usart_enable

e Hik

usart_enable

==
&
b
fe

void usart_enable(usart_type* usart_x, confirm_state new_state);
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HiA i)
Thae ik MBS RE B E
NS usart_x: fEEMIE 40, Wi: USART1. USART2. USARTS...
MANZH 2 new_state: WEMHTIRZ, G (TRUE) k#e (FALSE)
IR [E{E
G s
A IR
N
/* enable usart1 */
usart_enable(USART1, TRUE);

of ol | et

5.19.5 BK¥ usart_transmitter_enable
NERHIA T R usart_transmitter_enable

R 477. B# usart_transmitter_enable

H #iR
A€ usart_transmitter_enable
PR T void usart_transmitter_enable(usart_type* usart_x, confirm_state new_state);
Thread HMBURIAERE B E
MANZH usart_x: fHEMH L4, W USART1. USART2. USART3...
BWINSHL 2 new_state: WEMFRE, {58 (TRUE) kHE (FALSE)
a2 8 x
A IR 7
Sk ok AF x
W F R 2 7
~Hl
/* enable usart1 transmitter */
usart_transmitter_enable(USART1, TRUE);

5.19.6 E¥ usart_receiver_enable
T AR T 2% usart_receiver_enable

R 478. K ¥ usart_receiver_enable

T H R
ZERAEA usart_receiver_enable
R T void usart_receiver_enable(usart_type* usart_x, confirm_state new_state);
Thegfig HMBLIRIE BB E
MANSHA usart x: fEEMEH D4, W: USART1. USART2. USARTS...
MINSH 2 new_state: ¥ ERHCIRE, it (TRUE) %iE (FALSE)
i 24 7
IR A p
Se kg AF i
B R FH ok 4 p
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Bl

/* enable usart1 receiver */
usart_ receiver _enable(USART1, TRUE);

5.19.7 ¥ usart_clock_config
NERAE T R %L usart_clock_config

R 479. EK ¥ usart_clock_config

i H Had
A€ usart_clock_config
PR void usart_clock_config(usart_type* usart_x, usart_clock_polarity_type clk_pol,
usart_clock_phase_type clk_pha, usart_lbcp_type clk_Ib);
ThRestiid [E D ae o e tE . ABA ST IR E
MANZH usart_x: fHEMH 4%, W: USART1. USART2. USART3...
WASH 2 clk_pol: [F]25 Dhhe Fr s F R s b bl 14
WASH3 clk_pha: [E]2ZTREFr s A s oA 47
WASH 4 clk_lb: [FIDfe Kk ik — B8R G —A bit Bl (Rmihn) R fhoe 75
25 W
R EME 7
So kAt I
W e 2 I
clk_pol
[ 20 Dy Re it e Ak 1

USART_CLOCK_POLARITY_LOW:
USART_CLOCK_POLARITY_HIGH:

clk_pha
I35 Dy Re it e AE A7

USART_CLOCK_PHASE_1EDGE:
USART_CLOCK_PHASE_2EDGE:

clk_Ib

)20 Dh e St s Je — A bit I B st

USART_CLOCK_LAST_BIT_NONE:
USART_CLOCK_LAST_BIT_OUTPUT: 4t

Bl

TCIS Bl

B R O 1T
B R T

I BRH S 9 28—
I BRE 6 28 N

/* config synchronous mode */
usart_clock_config(USART1, USART_CLOCK_POLARITY_HIGH, USART_CLOCK_PHASE_2EDGE,
USART_CLOCK_LAST_BIT_OUTPUT);

5.19.8 K% usart_clock_enable
MR T ¥ usart_clock_enable

% 480. ¥ usart_clock_enable

2023.10.26

T H

Hik

i
N

usart_clock_enable

= | R
&
b
fe

void usart_clock_enable(usart_type* usart_x, confirm_state new_state);
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HiA i)

Thae ik IFil 25 Ty e i s A e B

NS usart_x: fEEMIE 40, Wi: USART1. USART2. USARTS...
MANZH 2 new_state: WEMHTIRZ, G (TRUE) k#e (FALSE)

IR [E{E 7

S Ak 7

A IR 7
N

/* enable clock */

usart_clock_enable(USART1, TRUE);

5.19.9 PR¥ usart_interrupt_enable
NERHIA T %L usart_interrupt_enable

* 481. E# usart_interrupt_enable

H #iR
A€ usart_interrupt_enable
PR # 5 A void usart_interrupt_enable(usart_type* usart_x, uint32_t usart_int, confirm_state
new_state);
Dhread i e B E
MNZH usart_x: fHEMH 4%, W: USART1. USART2. USART3...
WSS 2 usart_int: $85E B8
MANZH3 new_state: EMHRA, fEfE (TRUE) kfg (FALSE)
a2 8 x
A EIRN 7
Sk ok AF x
W e I
usart_int
852 f AP
USART_IDLE_INT: A 2 7 TR R

USART_RDBF_INT:  #:5cHcdie buff i dhi
USART_TDC_INT: oevs ek st
USART_TDBE_INT:  R3%¥dE buff %l
USART PERR_INT: et i

USART_BF_INT: BT T I i

USART_ERR_INT: S5 o

USART_CTSCF_INT: CTS (Clear To Send i &3%) 284kl
i

/* enable usart1 transmit complete interrupt */
usart_interrupt_enable (USART1, USART_TDC_INT, TRUE);

5.19.10 ¥ usart_dma_transmitter_enable

AR T K% usart_dma_transmitter_enable
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% 482. ¥ usart_dma_transmitter_enable

5.19.11

BiH #R
A€ usart_dma_transmitter_enable
PR T void usart_dma_transmitter_enable(usart_type* usart_x, confirm_state
new_state);
Thegfig DMA Ki&ffife i &
MANSEA usart_x: fHEMIH M4, W: USART1. USART2. USART3...
BINZH 2 new_state: EIIFUIRA, ik (TRUE) kit (FALSE)
th =% 7
Il ) P
Se kg AF 7
Bl H R 4 7
Nl
/* enable dma transmitter */
usart_dma_transmitter_enable (USART1, TRUE);

K ¥ usart_dma_receiver_enable

AR T K% usart_dma_receiver_enable

5.19.12
NEHIA T R EL usart_wakeup_id_set

2023.10.26

 483. ¥ usart_dma_receiver_enable

A i3}
ERAE usart_dma_receiver_enable
R Y void usart_dma_receiver_enable(usart_type* usart_x, confirm_state new_state);
et DMA Feliffifg i B
MANSHA usart_x: fHEMIH O4M%, W: USART1. USART2. USART3...
MINZH 2 new_state: WEIVHVIRA, i (TRUE) kfE (FALSE)
it 24 ¥
IR [FIE &
SR kAT ¥
R FH R 2 ¥
N
/* enable dma receiver */
usart_dma_receiver_enable (USART1, TRUE);

¥ usart_wakeup_id_set

# 484. FR ¥ usart_wakeup_id_set

T H ik
R usart_wakeup_id_set
R ER T void usart_wakeup_id_set(usart_type* usart_x, uint8_t usart_id);
TyRe ik Ml ID W&
MANSEA usart_x: fHEMH C4M%, W: USART1. USART2. USART3...
MINSH 2 usart_id: 7FE 5 E MR 1D
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5.19.13

BH

[P

it 24

iR el

Sk kAT

e F pa 2

off | off | ofl | o

Bl

/* config wakeup id */

usart_wakeup_id_set (USART1, 0x88);

B3 usart_wakeup_mode_set

NERHIA T %L usart_wakeup_mode_set

& 485. E# usart_wakeup_mode_set

H #iR
Refe usart_wakeup_mode_set
BRI 25 Y void usart_wakeup_mode_set(usart_type* usart_x, usart_wakeup_mode_type
wakeup_mode);
Dhred g AR =X 1
MANSEA usart_x: fHEMIH D4, W: USART1. USART2. USART3...
MINSH 2 wakeup_mode: ¥ & M ER AR 5
it 2% W
A EIRN 7
Sk ok AF x
B F eR 2 7

wakeup_mode

M BROIR S ) T e i A X v

USART_WAKEUP_BY_IDLE_FRAME:
USART_WAKEUP_BY_MATCHING_ID:

N

FRUSCE 2 PR it g i
W BIUTHT 1D AT ne i

/* config usart1 wakeup mode */

usart_wakeup_mode_set (USART1, USART_WAKEUP_BY_MATCHING_ID);

5.19.14 ¥ usart_receiver_mute_enable

T EHIR T Bk % usart_receiver_mute_enable

2023.10.26

% 486. ¥ usart_receiver_mute_enable

A iR
ZERAEA usart_receiver_mute_enable
R Y void usart_receiver_mute_enable(usart_type* usart_x, confirm_state new_state);
Difiedtiik R E BB U R R E
HINSH1 usart_x: #REMH H4ME, W: USART1. USART2. USARTS...
MASH 2 new_state: EMHRA, fifE (TRUE) k#g (FALSE)
i 24 7
IR A 7
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BH EiE:p4y
PSS ¥
ek i ek % x
Bl

/* config receiver mute */
usart_receiver_mute_enable (USART1, TRUE);

5.19.15

K ¥ usart_break_bit_num_set

NEIA T K # usart_break_bit_num_set

& 487. ¥ usart_break_bit_num_set

A i3}
DA EA usart_break_bit_num_set
R E R Y void usart_break_bit_num_set(usart_type* usart_x, usart_break_bit_num_type
break_bit);
DhRedtiik W i
MANSHA usart_x: eI M4, W: USART1. USART2. USART3...
WSS 2 break_bit: iR i 257
i 24 7
IR [FME 7
Se kAT 7
B R 7
break_bit
W T T B2 1 E

USART_BREAK_10BITS: Kk & istE A 10 4 bit
USART_BREAK_11BITS: WiFFmikfE & e~ 11 4> bit

N

/* config break frame length 10bits */
usart_break_bit_num_set (USART1, USART_BREAK_10BITS);

5.19.16

B¥ usart_lin_mode_enable

NEHIR T % usart_lin_mode_enable

% 488. H ¥ usart_lin_mode_enable

T H ik
R usart_lin_mode_enable
PR B T void usart_lin_mode_enable(usart_type* usart_x, confirm_state new_state);
Thegfig lin A58 X fa RE B &
INZHA usart_x: #REMH H4ME, W: USART1. USART2. USARTS...
MINSH 2 new_state: R EIFUIRA, i (TRUE) kBt (FALSE)
25 7
R [EME I
So oAt 5
W F R i

2023.10.26

& 33T | WA 2.0.4




[

AT32F425[E 4 FEBSP&Pack M FHIE S

Bl

/* enable usart1 lin mode */
usart_lin_mode_enable (USART1, TRUE);

5.19.17

¥ usart_data_transmit

FERAIA T PR usart_data_transmit

3+ 489. E ¥ usart_data_transmit

WA ik
A€ usart_data_transmit
PR void usart_data_transmit(usart_type* usart_x, uint16_t data);
ThRestiid Bl hix
MANSH usart_x: fHEMH L4, W USART1. USART2. USART3...
MANSH 2 data: 752 KI%EARE
it 24 o
IR A o
Seth kAT 7
B R FH R 2 7
Bl
/* transmit data */
uint16_t data = 0x88;
usart_data_transmit (USART1, data);

5.19.18

B ¥ usart_data_receive

T HEAER T K # usart_data_receive

% 490. H¥ usart_data_receive

TiH Eii:py
ERAE usart_data_receive
R B T uint16_t usart_data_receive(usart_type* usart_x);
Dhred EVEEIAL
HNSH usart_x: ¥EERIE OAME, W: USART1. USART2. USARTS...
MANZH 2 7%
it 25 7%
IR [ uint16_t: i [l 0 o H e
So oAt 7
W F R 7
2Nl
[* receive data */
uint16_t data = 0;
data = usart_data_receive (USART1);

5.19.19

PR ¥ usart_break_send

NERIA T % usart_break_send

2023.10.26
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% 491. ¥ usart_break_send

=
m

[P

H4

=

usart_break_send

R K

=
ST

void usart_break_send(usart_type* usart_x);

Thaedtik

FIEWTTT TR E

LN 2|

usart_x: &M CI4ME, f1: USART1. USART2. USARTS...

WASH 2

x

it 24

R EHME

SR KA

W F R 2

off | off | off | ot

N

/* send break frame */

usart_break_send (USART1);

5.19.20

K ¥ usart_smartcard_guard_time_set

NEIA T ¥ usart_smartcard_guard_time_set

* 492. ¥# usart_smartcard_guard_time_set

5.19.21

A i3}
A EA usart_smartcard_guard_time_set
PR 3 void usart_smartcard_guard_time_set(usart_type* usart_x, uint8_t
guard_time_val);
Difedtiik B e RAR ORI N 8] 1
MANSHA usart_x: fHEMIH O4M%, W: USART1. USART2. USART3...
MINSHL 2 guard_time_val: FZ & &I E, JEHE: 0x00~0xFF
it 24 ¥
IR [FIE &
SR kAT ¥
R FH R 2 ¥
N
/* usart guard time set to 2 bit */
usart_smartcard_guard_time_set(USART1, 0x2);

¥ usart_irda_smartcard_division_set

R AR T R % usart_irda_smartcard_division_set

2023.10.26

% 493. E¥ usart_irda_smartcard_division_set

TiH ik
PR 42 usart_irda_smartcard_division_set
PR % A void usart_irda_smartcard_division_set(usart_type* usart_x, uint8_t div_val);
TyRe ik ZLAMAVE e R AR 2 A
MANSEA usart_x: fHEMH C4M%, W: USART1. USART2. USART3...
WMASH 2 div_val: Z4ifE
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BH

[P

it 24

iR el

Sk kAT

e F pa 2

off | off | ofl | o

Bl

/* usart clock set to (apbclk / (2 * 20)) */
usart_irda_smartcard_division_set(USART1, 20);

5.19.22 K% usart_smartcard_mode_enable

NEFER T %L usart_smartcard_mode_enable

3+ 494. EK# usart_smartcard_mode_enable

H #iR
R usart_smartcard_mode_enable
PR # 5 A void usart_smartcard_mode_enable(usart_type* usart_x, confirm_state
new_state);
Dhred B AR E
MANSEA usart_x: fHEMIH D4, W: USART1. USART2. USART3...
MNZH 2 new_state: WEIVHVIRG, i (TRUE) kfE (FALSE)
it 2% W
A EIRN 7
Sk ok AF x
Bl H R 2 7
Nl
[* enable the smartcard mode */
usart_smartcard_mode_enable(USART1, TRUE);

5.19.23 K% usart_smartcard_nack_set

NI T K% usart_smartcard_nack_set

R 495. K ¥ usart_smartcard_nack_set

T H R

ZERAEA usart_smartcard_nack_set

R T void usart_smartcard_nack_set(usart_type* usart_x, confirm_state new_state);
Thegfig R REM NACK ffRE B E

HINSH1 usart_x: #REMH H4ME, W: USART1. USART2. USARTS...
MINSH 2 new_state: % EMHRA, ik (TRUE) kA (FALSE)
25 7

IR [al{E 7

So okt W

B R FH ok 4 p
~Fl

/* enable the nack transmission */

2023.10.26
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l usart_smartcard_nack_set(USART1, TRUE); ‘

5.19.24 K # usart_single_line_halfduplex_select
TR T pR% usart_single_line_halfduplex_select

X 496. E ¥ usart_single_line_halfduplex_select

i H Had
PR EA usart_single_line_halfduplex_select
PR void usart_single_line_halfduplex_select(usart_type* usart_x, confirm_state
new_state);
ThRedtiid AR T AR
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 halfduplex */
usart_single_line_halfduplex_select(USART1, TRUE);

5.19.25 ¥ usart_irda_mode_enable

T AR T K # usart_irda_mode_enable

X 497. E# usart_irda_mode_enable

TiH Eii:py
ERAE usart_irda_mode_enable
PR 2 B void usart_irda_mode_enable(usart_type* usart_x, confirm_state new_state);
Dhred MR AT B E
MANSHA usart_x: fHEMIH O4M%, W: USART1. USART2. USART3...
MINZH 2 new_state: WEIVHVIRA, i (TRUE) kfE (FALSE)
it 25 7
IR [AME 7
So oAt 7
B H R 4 7
2Nl
/* enable irda mode */
usart_irda_mode_enable(USART1, TRUE);

5.19.26 ¥ usart_irda_low_power_enable

T AR T PR % usart_irda_low_power_enable
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5.19.27

5.19.28

2023.10.26

% 498. K ¥ usart_irda_low_power_enable

BiH #R
A€ usart_irda_low_power_enable
PR T void usart_irda_low_power_enable(usart_type* usart_x, confirm_state
new_state);
Thegfig LA R DI FEE RE B B
MANSEA usart_x: fHEMIH M4, W: USART1. USART2. USART3...
BINZH 2 new_state: EIIFUIRA, ik (TRUE) kit (FALSE)
th =% 7
Il ) P
Se kg AF 7
Bl H R 4 7
Nl
/* enable irda lowpower mode */
usart_irda_low_power_enable (USART1, TRUE);

PR ¥ usart_hardware_flow_control_set

AR T K% usart_hardware_flow_control_set

 499. ¥ usart_hardware_flow_control_set

A iR
ERAE usart_hardware_flow_control_set
PR 3 void usart_hardware_flow_control_set(usart_type*
usart_x,usart_hardware_flow_control_type flow_state);

Difedtiik HBCRE AR A

MANSEA usart_x: fHEMIH O4M%, W: USART1. USART2. USART3...

MINSHL 2 flow_state: HIERTKE

it 24 ¥

R [EME ¥

SR kAT &

R FH R 2 ¥
flow_state
USART_HARDWARE_FLOW_NONE: PR e Tl
USART_HARDWARE_FLOW_RTS: A A A AE F rts
USART_HARDWARE_FLOW_CTS: A A ots

USART_HARDWARE_FLOW_RTS_CTS:

Bl

TR rts 5 ots SLFEMEH

/* hardware flow set none */
usart_hardware_flow_control_set (USART1, USART_HARDWARE_FLOW_NONE);

¥ usart_flag_get

TNRHIA T L usart_flag_get

& 342 R
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% 500. K% usart_flag_get

BiH #R
A€ usart_flag_get
PR T flag_status usart_flag_get(usart_type* usart_x, uint32_t flag);
Thegfik AT 4R 2 1 flag &G EE
MANSEA usart_x: fHEMIH O4M%, W: USART1. USART2. USART3...
HMANSH 2 flag: kAN flag br&
th =% 7
R EHME flag_status: R[FLIREFRE, Bl (SET), RE# (RESET)
Se ik AF 7
iR H B 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:

CTS (Clear To Send j&Br K i%) ZibhnE
W7 it b 2

Ki% buff bR &

R 5E R

FRUSCEE buff s &

2 IR b &

Pl bR

g 5 A AR

T AR

EAE L 0k R I

N

/* wait data transmit complete flag */
while(usart_flag_get (USART1, USART_TDC_FLAG) == RESET);

5.19.29 K% usart_interrupt_flag_get

MR T %L usart_interrupt_flag_get

Z* 501. E# usart_interrupt_flag_get

iH

E(i7p%)

i€

usart_interrupt_flag_get

#

x| =
e

flag_status usart_interrupt_flag_get(usart_type* usart_x, uint32_t flag);

Difiedtiid

K48 1) flag IR 27 Bl

MASHA

usart_x: fEEMEH D48, W: USART1. USART2...

MASH 2 flag: TR EM flag #5 &

i 24 7

IR [FE flag_status: RFELIRZSHRE, BiL (SET), KEE (RESET)
So okt 7

R FH eR 4 7

flag

USART_CTSCF_FLAG:
USART_BFF_FLAG:
USART_TDBE_FLAG:
USART_TDC_FLAG:

CTS (Clear To Send j&br K i%) ZibhrE
W it b

Rk buff ThrE

R 5E R

& 343 R
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5.19.30

USART_RDBF_FLAG:
USART_IDLEF_FLAG:
USART_ROERR_FLAG:
USART_NERR_FLAG:
USART_FERR_FLAG:
USART_PERR_FLAG:
il

PN buff filitr &
2 PR s &
Pt i A &

M 7 R TR AR 8
UK R R AN

HE KA RAR &

/* check received data flag */

{
}

if(usart_interrupt_flag_get(USART1, USART_RDBF_FLAG) != RESET)

B3 usart_flag_clear

NERIIA T R usart_flag_clear

* 502. E¥# usart_flag_clear

Bl

5.19.31

2023.10.26

WH 30
R usart_flag_clear
R E R Y void usart_flag_clear(usart_type* usart_x, uint32_t flag);
IheeRid TERRTEE M flag RAESFRE
LN | usart_x: fEEME O4ME, Wi USART1. USART2. USARTS...
WA 2 flag: f87EHERRI flag #5
LIRTE S 7
YL EN ¥
e R 7
A FH vk K 7
flag
USART_CTSCF_FLAG: CTS (Clear To Send i&/& &%) Bibkf&
USART_BFF_FLAG:  WiJFiisziichs &
USART _TDC_FLAG:  KRi%5EHibsE
USART _RDBF_FLAG: #:Ut%df buff iz &

/* clear data transmit complete flag */
usart_flag_clear (USART1, USART_TDC_FLAG );

B ¥ usart_rs485_delay _time_config

NEHIA T K%L usart_rs485_delay_time_config

% 503. % usart_rs485_delay_time_config

TiH ik
R4 usart_rs485_delay_time_config
AR Y void usart_rs485_delay_time_config(usart_type* usart_x, uint8_t
start_delay_time, uint8_t complete_delay_time);
TyRe ik RS485 515 I~ 14 452 18 KAt IR A s A 015 RS 46 R 45 PR PR SaE e (1]

WASHA

usart_x: FEEMH SN, 1. USART1. USART2. USARTS...

% 344 W
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W H Ei: o)

HMANSH 2 start_delay_time: {EELRIENH —EHESNGE, BHEAETER, FEn
start_delay_timef [A] 7 Ak Hd, B () 587 D9 171644 2 i 3

MANZH 3 complete_delay time: fEIESLRENIRG —EHIERIETR, FER
omplete_delay_time i[5, A ¥HdiA X5 516, BRIRAY 1/16 MR
Ja

2% I

& [EME ¥

So oAt I

Wi F e 2 I

2Nl
/* config rs485 delay time */
usart_rs485_delay_time_config(USART1, 2, 2);

5.19.32 ¥ usart_transmit_receive_pin_swap

NI T B # usart_transmit_receive_pin_swap

& 504. E# usart_transmit_receive_pin_swap

H #iR
ef e usart_transmit_receive_pin_swap
BRI 2R Y void usart_transmit_receive_pin_swap(usart_type* usart_x, confirm_state
new_state);
Dhred WOR & RS fe
MANSEA usart_x: fHEMIH O4M%, W: USART1. USART2. USART3...
HINSHL 2 new_state: WEMFRE, {58 (TRUE) kHE (FALSE)
a2 8 x
A IR 7
Sk ok AF x
W F eR 2 7
Nl
/* enable tx/rx swap */
usart_transmit_receive_pin_swap (USART1, TRUE);

5.19.33 ¥ usart_id_bit_num_set
T EHIR T B % usart_id_bit_num_set

% 505. ¥ usart_id_bit_num_set

A iR
ZERAE usart_id_bit_num_set
R Y void usart_id_bit_num_set(usart_type* usart_x, usart_identification_bit_num_type
id_bit_num);
Thaefihid ID i #ix &
MANSEA usart_x: fHEMH C4M%, W: USART1. USART2. USART3...
WMANSH 2 id_bit_num: IDRIA7EL K E

2023.10.26
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BH

[P

it 24

iR el

Sk kAT

e F pa 2

off | off | ofl | o

id_bit_num

USART _ID_FIXED_4_BIT:
USART_ID_RELATED_DATA BIT:

Bl

ID £z 5 [# 5 Ay 4-bit
D 3758 9 24 il 50 5E 8 A7 5 1

/* config ID bit width */

usart_id_bit_num_set (USART1, USART_ID_FIXED_4_BIT);

5.19.34 ¥ usart_de_polarity_set

NERHIA T R usart_de_polarity_set

5.19.35

2023.10.26

% 506. K¥ usart_de_polarity_set

H #iR
ef e usart_de_polarity_set
BRI 25 Y void usart_de_polarity_set(usart_type* usart_x, usart_de_polarity_type
de_polarity);
Dhread DE {5 5 Mtk #%
MANSEA usart_x: fHEMIH O4M%, W: USART1. USART2. USART3...
WMASHL 2 de_polarity: DEfZ S#kit
it 25 W
A IR 7
Sk ok AF x
B H R 2 7
de_polarity
USART_DE_POLARITY_HIGH: DE &5 &A%
USART DE_POLARITY_LOW:  DE A S{KH T %%

2N

/* config DE polarity */

usart_de_polarity_set(USART1, USART_DE_POLARITY_HIGH);

B3 usart_rs485 _mode_enable

IR T Bk % usart_rs485_mode_enable

® 507. K% usart_rs485_mode_enable

A iR
ZERAEA usart_rs485_mode_enable
R T void usart_rs485_mode_enable(usart_type* usart_x, confirm_state new_state);
Difeflid RS485 i ff
MANSEA usart_x: fHEMH C4M%, W: USART1. USART2. USART3...
MASH 2 new_state: EMHRA, ffifE (TRUE) k#g (FALSE)
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5.20

5.20.1

2023.10.26

BH

[P

it 24

iR el

Sk kAT

off | off | ofl | o

e F pa 2

Bl

/* enable rs485 mode */

usart_rs485_mode_enable (USART1, TRUE);

Ei71#H (WDT)

WDT a7 #2514 wdt_type, & T30 “at32f425_wdt.h 401 T

/**

* @brief type define wdt register all

*/
typedef struct
{

} wdt_type;

NRAH T WDT ZF78 5

% 508. WDT F1E2exf N &

T R
cmd A AT
div TR 5 AL 3
rid HR B AT A7 A
sts IREFHAER
win [CiRkea

NRGH T WDT R

% 509. WDT ER#E K

HH 4 i3
wdt_enable I TR
wdt_counter_reload HEH
wdt_reload_value_set wEEHE
wdt_divider set B E

wdt_register_write_enable

4% WDT_DIV. WDT_RLD. WDT_WIN Zi 17885 {54

wdt_flag_get FREUbT
wdt_window_counter_set wEHEE
¥ wdt_enable
NERAA T K% wdt_enable
- - % 347 R - Bk 2.0.4
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% 510. X# wdt_enable

B H 30
A€ wdt_enable
i gkt void wdt_enable(void);
ThRedtk &I flRe
BNZH I
it 25 7
AL 7
S okt 7
e F ok A 7
~pl

| wdt_enable();

5.20.2 ¥ wdt_counter_reload

N4 T K% wdt_counter_reload

# 511. E# wdt_counter_reload

mHE R
A E wdt_counter_reload
PR void wdt_counter_reload(void);
ThRestiid HP A
MWASHA y
it 24 T
IR [FIME ¥
SR kAT ¥
R FH eR 2 ¥
A~

‘ wdt_counter_reload();

5.20.3 X ¥ wdt_reload_value_set
NEHIR T K% wdt_reload_value_set

% 512. B¥ wdt_reload_value_set

W H i 3o
R wdt_reload_value_set
PR B T void wdt_reload_value_set(uint16_t reload_value);
ThRedtik wWEEHE
BMINSH reload_value: FEHH, JEH| 0x000~0xFFF
i 24 7
12 [EE o
Stk kAT o
B H R 4 7

Bl

‘ wdt_reload_value_set(OxFFF);

2023.10.26 T CETY U T fR7A 2.0.4
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5.20.4 PR¥ wdt_divider_set

NERFIA T PAE wdt_divider_set

% 513. E#¥ wdt_divider_set

B H iR

PR EA wdt_divider_set

PR T void wdt_divider_set(wdt_division_type division);
Difeftig WE S E

LN | division: #1443 SifH

ZRE . division & I 21 %S4V BUEE H

it 24 7

IR [FH 7

SR okt o

B R 7
division

1Mo ifl
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:
il

4 3 Hi

8 74l
16 440
32
64 7345
128 34
256 343

‘ wdt_divider_set(WDT_CLK_DIV_4);

5.20.5 BR¥ wdt_register_write_enable

R T BAE wdt_register_write_enable

Z 514. B wdt_register_write_enable

W H iR

ZERAEA wdt_register_write_enable

R T void wdt_register_write_enable( confirm_state new_state);
TheeHiis f#4 WDT_DIV. WDT_RLD. WDT_WIN #7285 r$"

MASHA

new_state: 71728 (FRE
ZSHOTLUEEHH 2 —: TRUE. FALSE

it 28 x
iR [EME x
SR KA x
ek e £ x
Bl

‘ wdt_register_write_enable(TRUE);

2023.10.26
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5.20.6 Fi¥ wdt_flag_get

5.20.7

5.21

2023.10.26

NERAFE T K% wdt_flag_get

R 515. ¥ wdt_flag_get

B H iR

A EA wdt_flag_get

PR A flag_status wdt_flag_get(uint16_t wdt_flag);
Difettid IR EALRES

MWASHA

flag: 7ZIRECRA bR E LR
ZSHE AN IR . flag

it 25 7

YL EN flag_status: A&7 PR
ZREMERCNH P2 —: SET. RESET

SR okt o

B R o

flag

TR EARBCRES AR &, KT8 5T

WDT_DIVF_UPDATE_FLAG:

3 AP BB e b a5

WDT_RLDF_UPDATE_FLAG: B TR e ibr
WDT_WINF_UPDATE_FLAG: T B B 38T 58 bR &

N

\ wdt_flag_get(WDT_DIVF_UPDATE_FLAG);

B ¥ wdt_window_counter_set

TR T A% wdt_window_counter_set

% 516. E# wdt_window_counter_set

| R
ERAE wdt_window_counter_set
PR 3 void wdt_window_counter_set(uint16_t window_cnt);
Difedtiik W
HNZH window_cnt: & FI{, JiFl 0x000~0xFFF
i 24 7
IR [EME 7
SR kAT 7
R FH eR 4 7
N

‘ wdt_window_counter_set(0x7FF);

HOEITH (WWDT)

WWDT #4724 451 wwdt_type, 7€ XT3 “at32f425_wwdt.h 41 :

/**

* @brief type define wwdt register all

*/

% 350 |
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typedef struct
{

} wwdt_type;

TRAEH T WWDT /7m0,

% 517. WWDT FERNE

FIH R
ctrl il A7 2%
cfg fie & A A%
sts REFAE
NRAH T WWDT JE R
% 518. WWDT ER$UE K
i Eii:3o)
wwdt_reset CARES Ry =KD
wwdt_divider_set AR E
wwdt_flag_clear T BR B T AR R W R R
wwdt_enable EARES MKk dst
wwdt_interrupt_enable R B R
wwdt_flag_get Fr & 3RHEL
wwdt_counter_set HERE
wwdt_window_counter_set wWIERE
5.21.1 EK# wwdt_reset
TNRIIA T R E wwdt_reset
% 519. ¥ wwdt_reset
WA Ei::3%)
R wwdt_reset
A5 Y void wwdt_reset(void);
ThRe ik WHETVIEAL, K& DE %1738 2 AR R E
LN L 7
25 7
R [EME 7
VR 7
W FH pR B void crm_periph_reset(crm_periph_reset_type value, confirm_state new_state);
N

‘ wwdt_reset();

5.21.2 E¥ wwdt_divider_set

NRAIR T BB wwdt_divider_set

2023.10.26
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5.21.3

5.21.4

2023.10.26

% 520. ¥ wwdt_divider_set

A iR
A€ wwdt_divider_set
PR T void wwdt_divider_set(wwdt_division_type division);
Difeftig Vigitasvact
MANSEA division: & & [ 14143 $ifH

ZRET: division 7 3 2128 Vi IE U

it 25 7
IR [EME 7
S okt 7
B R FH o 4 7
division
W A5 5E
WWDT_PCLK1_DIV_4096: 4096 /345
WWDT_PCLK1_DIV_8192: 8192 /i

WWDT_PCLK1_DIV_16384: 16384 434
WWDT_PCLK1_DIV_32768: 32768 434

N

\ wwdt_divider_set(WWDT_PCLK1_DIV_4096);

¥ wwdt_enable

FEFE T A% wwdt_enable

* 521. E# wwdt_enable

A i3}
ERAE wwdt_enable
PR3 void wwdt_enable(uint8_t wwdt_cnt);
Difedtiik WA e
MNZH wwdt_cnt: & AT TG HIME, 5 0x40~0x7F
i 24 7
IR [FIE 7
SR kAT 7
R FH eR 4 7
N

‘ wwdt_enable(0x7F);

¥ wwdt_interrupt_enable

NERIIA T K% wwdt_interrupt_enable

# 522. FR¥ wwdt_interrupt_enable

W H i3
PR €2 wwdt_interrupt_enable
AR Y void wwdt_interrupt_enable(void);
ThRestik HEE I W AR
#H 3521 WA 2.0.4
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BH

[P

MWASHA

it 25

iR el

Sk kAT

of [ ofl | off | ort | off

Wi F pa 4

Bl

l wwdt_interrupt_enable();

5.21.5 F#¥ wwdt_counter_set
NERIA T K% wwdt_counter_set

* 523. E# wwdt_counter_set

H #iR
efe wwdt_counter_set
BRI iR Y void wwdt_counter_set(uint8_t wwdt_cnt);
Thread B E
MANSEA wwdt_cnt: & HETfITHEE, i 0x40~0x7F
25 W
pAEIf ) 7
Sk ok AF 7
B H R 2 7
Nl

‘ wwdt_counter_set(0x7F);

5.21.6 K% wwdt_window_counter_set

T RAIER T PR % wwdt_window_counter_set

* 524. F# wwdt_window_counter_set

A i3}
ZERAEA wwdt_window_counter_set
PR 3 A void wwdt_window_counter_set(uint8_t window_cnt);
Difeftiik W PMERE
MNZH wwdt_cnt: & AT IHE DME, (EH 0x40~0x7F
i =4 7
R [EME 7
SR kAT 7
R FH eR 4 7
N

‘ wwdt_window_counter_set(0x6F);

5.21.7 E¥ wwdt_flag_get
TERMIA T K% wwdt_flag_get

2023.10.26
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* 525. K wwdt_flag_get

A iR
A€ wwdt_flag_get
PR T flag_status wwdt_flag_get(void);
Difeftig SRICE H v s bR RS
NS 7
it 25 7
Y EIEEN flag_status: FRENLFPRES
ZIREME Ry H 2 —: SET. RESET
S okt 7
B R FH o 4 7
~pl

‘ wwdt_flag_get();

5.21.8 E¥ wwdt_interrupt_flag_get

R T PR wwdt_interrupt_flag_get

% 526. E¥ wwdt_ interrupt_flag_get

H #iR

R wwdt_interrupt_flag_get

PR T flag_status wwdt_ interrupt_flag_get(void);
DhRek BRI BT RS P bR RS, IR S o A e iz
MNZH I

a2 8 x

YL EN flag_status: FREALFPRES

ZIREE A bz —: SET. RESET

Sk ok AF x

Bl H R 2 7
Nl

‘ wwdt_ interrupt_flag_get();

5.21.9 ¥ wwdt_flag_clear
TERME T A% wwdt_flag_clear

R 527. B wwdt_flag_clear

A g
ZERAE wwdt_flag_clear
PR 2 A void wwdt_flag_clear(void);
ThRefiik T R T A R bR
HINSHA 7
EhRE 7
IR [EI{E 7
S AT 7
U FH R 2 7

2023.10.26
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Bl

| wwdt_flag_clear();
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EREMR
RS

W T 2L CAT I A2 R demo HdEAT RS Ui TiE B AL 5 %5 0€ L device #MFRID B, 12
AT PR A A ST RS R SO RN A, AP 51 T MCU B 570 5E SR R R
PR ARAG X PR T AR B B SO iR R AT S (LU AR LA at32f403avgt? 1F 7R il
s HARRIN SRS IESINES IEED, BEUNEEEAML: 1. K device, 2. BT EE
X

KEIL 71 2-4%:

&4 device, #AELIRAIERUIT:
@© s EEAFE“Options for Target”.
@ i Device i .

@ IEPETHREY)HM Device BT,

& 29. Keil & device

File Edit View Project Flash Debug Peripherals Tools 5VCS  Window Help

EELIEEE-Y | | B Te| FE A UE| B s 2 Q- o &-|[F) &
L @ M %g template |Z| ﬁ ’ ‘_? @
-
Project 2B k4 Options for Target “template’ | P |
=714 Project: template 2
543 template [Tevice | Target | Output | Listing| User | C/CH | Asn | Linker | Debug | Utilities
0 user
B3 bsp |Soﬂ'f\'are Packs J
EF firmware Vendor: AderyTek Software Pack
B cmsis Device: -AT32F403AVGTT Pack: |AmeryTek AT32F403A_407_DFP.209
L0 readme Toolset: ARM URL:  www. keil. com/ddZ
Search: |

1 -AT32F402ARGT7 j AT32F4is a new 32-bit high performance, low power consumption -
universal microcontroller family powered by the ARM Cortex-M4 RISC —

&3 -AT32RI03AVCTT core which targeted at various MCL application areas.

21 _AT3I2F403AVETT @ AT32F4 family intearates features to simplify system design and

m

provide customers wide mnge of comprehensive and superior cost
£3 [-AT32F403AVGTT effective MCU portfolios with proven technology and great

e AT32F405 innovation

% aT32RI07 AT32FAD3A - ARM Cortex-M4 Core
“§ AT32F41x Series Frequency upto 240 MHz

X Fash access zero wait state

% AT22FA2x Series Single-cycle multiplier and hardware divider
#% ATI2F43x Series NVIC support 16 intemal, 68 extemal intemupts, each has 16 priorty

. levels

4 b -

[1:4 | Canecel Defaults | Help

BEUR 5 %58 S, BRI P IRAE R

@© A diEARFE“Options for Target”.

@ Al CIC++ETF

@ ¥ Define F=H4 J5iA 7Y 5 % IMIFR, HRIEE 1 ARSNTFEYHRA S 1% € Lo
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& 30. Keil BuRE X

File Edit “iew Project Flash Debug Peripherals Tools SVCS Window Help

NEdd| s @]9 o

o | B R BB

1E 1| @ o Jarla-e s e |E) A

-0 readme

EE e[ enpie EISEER )
k] Options for Target “template’ XS
k3 Opt g p L J
=% Project: template ——
5545 template Devica | Target | Output | Listing| User  [/TFF |em | Linker | Dabug | Utilities
a user .
: bsp Prep Symbols 3
E firmware Define: IﬂT}ZFmVGW.PSE_STDPERIPH_DRIVER.AT_START_FM»‘\_V1
0 emsis Undefine: I

— Language / Code Generation

™ Execute-only Code [~ Stict ANSIC Wamings: INI Wamings 'I

Optimization: ILEVeI 000 vl [~ Enum Container always int [T Thumb Made
I~ Optimize for Time ™ Plain Char is Signed ™ Mo Auto Includes
I~ Split Load and Store Multiple ™ Read-Only Position Independertt [~ €58 Mode
¥ One ELF Section per Function ™ Read-Wiite Posttion Independent I GNU extensions
|”g:tae I..\..\. M Mibrarieshdriversting:. A5\ Mibraries'\cmsis\cmd'core_support . b5 ibrariesvemsis'om4 J
5
Misc I
Controls
Compiler  |-c —cpu Cortex-M4 fp sp g 00 -apes=interwork —split_sections - ../../../__Abraries/drivers./inc -1 s
control |../../../. Aibraries/cmsis/emd./core_support - /.7 ../ Abraries/cmsis/cmd./device_support - __/inc -|
string =
()4 Cancel Defaults Help

6.1.2
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IAR R S)#

&4 device, #AESRAE /R TF:

1%+ General Options.
e Target.
RO IEAE.

@® e

PR E V1) Device 5,

MU Ar B sy TRE4%, JFEEFE Options.. .
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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.
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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 & .
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 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.
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B 33. sriREERE—

EA J-Link v7.20b Device Selection ? X

The selected device "-AT32F403AVETT" is unknown to this wversion of the J-Link software.
FPlease make sure that at least the core J-Link shall connect to, is selected
Proper device selection is required to use the J-Link internal flash loaders

for flash dosnlead or unlimited flash breakpeoints.

For some devices which require s special handling, selection of the correct device is important.
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A 34. HRELBE=

JLink - Cortex-M Error >

ffﬂ_-'\- Mo Cortex-M Device found in JTAG chain.

| :
‘S Please check the JTAG cable and the connected devices.

BE

R Y=

B 35. HHREEHE=

pWision et

l'-: Error: Flash Download failed - Target DLL has been cancelled

WEE

fil I
Step 1: 7£ LIE2 A3 JLinkLog, JLinkSettings /> 304k e

& 36. JLinkLog # JLinkSettings

» AT32F403A 407 Firmware Library » project » at start f403a » examples » adc » combine |

Fas

BAR &M HER =) F
listings 2022/2/2219:28 43k
objects 2022/2/2219:28 443k
~ combine_ mode ordinary simultuvoptx 2022/2/22 19:28  UVOPTX 3Z{4 12 KB
combine mode ordinary simult 2022/2/2219:28  HEision5 Project 17 KB
- JlinkLog 2022/2/22 19:28  SAIMRY 7 KB
.« JLinkSettings 2022/2/22 1927 EEEE 1KB

Step 2: i miiifEEiA#E->Debug, EF “Unspecified Cortex—M4”
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& 37. Unspecified Cortex—M4

=
Manufacturer

Selected Device: Cortex—MM4

ﬂ SEGGER J-Link VW7.20b - Target device settings

Little Endian | Core #0 ~

*

Device Core MumCores Flash Size ~
vIF'.'.-.e:' VIF:'_-.e: 1

Unzpeoi fied AEMT AEMT

Unzpecified ARMG ARMG

Unzpeeci fled AFM11 AFM11

Unspecified Cortex—AS Cortex—AS

Unspecified Cortex—hAT Cortex—AT

Tnzpecified Cortex—hS Cortex—AZ

Unspeci fied Cortex—h2 Cortex—A2

Unzpeei fied Cortex—hAlZ Cortex—AlZ

Unzpeoi fied Cortex—ilB Cortex—AlE

Unzpecified Cortex—AlT Cortex—Al7

Unzpeeci fled Cortex—AB3 Cortex—AR3

Unspecified Cortex—AGT Cortex—ART

Unspecified Cortex—hTZ Cortex—ATZ

Tnzpecified Cortex—M0 Cortex—M0

Unspeci fied Cortex—M0+ Cortex—M0

Unzpeei fied Cortex—M1 Cortex—M1

Unzpecified Cor tex-M3 Cortex-M3

[RY (PR PR P U (U U U U QU U . [P U I (U P S U [ U I Y Y U U U Y

Unzpeeci fled Cortex-M7

Unspecified Cortex—M23 Cortex—M23

lnzpecified Cortex—M33 Cortex-M33

Tnzpecified CortexME5 CortexWE5

Unspeci fied Cortex—R4 Cortex—Fd

Unzpeei fied Cortex—EE Cortex—FG

Unzpecified Cortex—R3 Cortex—R3

Unzpeeci fled Cor tex—REZ Cortex—REZ

Unspecified FIC32M MIFS

Unspecified FIC3EZME MIFS Microhptiv

lnzpecified FIC3ZWE MIFS MI4E "
0K Cancel

6.3 HHIFEERIRERE

BSP it A5 S0 #52 #EEL I R AR 8MHz FRI /M s b IR EAT A
FESEBRR AN SR 7 AE 8 MHz fAMBRRITE, F5VEE B0 BSP i Biic & LAARIERS B 1K)
NR GV

Nitk, MRS S5 1) & T AT32_New_Clock_Configuration T E. (A F-HE4s /78 W TOOL H %3k
5O, HFARHM P HEK BSP KRG RIS . i FEIHERTR, SMNTBEEESEL 2R
AR WENEE RSSO E, BB s G s A BRI BRI AT, B e 1B e A I I ()
EHEI.

FH P RS Ad Fi% T B AR s AR S (at32f4xx_clock.c/ at32f4xx_clock.h/ at32f4xx_conf.h)
¥ BSP demo HHWXT RSO, 7E main R E#ET system_clock_config p&ZiAFHRIAT .

b at32f4xx_conf.h HA7 A0 i E fn iR 2% 8 L HEXT _VALUE, Rttt &, L AT32F403A
245, at32f403a_407_conf.h # HEXT VALUE %5 XNk

#define HEXT_VALUE ((uint32_t)8000000) /*!< value of the high speed exernal crystal in hz */
AT32_New_Clock_Configuration T B i -
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& 38. AT32_New_Clock_Configuration FTH

S 1
1 1
1 1
1 hext bypass ] sclk select
Resuit
: J 1 plircs CRM_PLLCFG: 0x00411201 apbidiv
i 1 P~ o
ouT - -
[y o I T = - 1o il ms pilns piL e anbalw aclk (M)
H 288.000MHz sck
H hext(4-25 MHz) : o[ [ 2 e -] +— @ L - m 'm)
b ———— A {0 (-15) (31-500) 3 apb2d )
(b= e o] 2 -
h"“f lic ahbelk (MHz)
hick /6 Py hw:KJtu usb
usbdiv L (<=288)
b 13 ® to usb
- (<=144)
select pin clockouttdiv2 clockout1divi . [ :’!"K apb2elk (MHz)
X .
o b—a (<=144)
clkoutt
'. sclk
O [—hext
select pin clockout2div2 clockout2divt O —l
[= [none - ['n " C usb
T = O |—hick
C adeclk
lic
O [—lext
clkout2
N . . N Y2 T S e
KT AT32_New_Clock_Configuration T H [ F P f AT32 I Eic Bim A AR S5V E 44,

HZHETSH AN, TERITHI AN 207 IORERS 705 IR HR .
* 528. IWHFECEN AT

Eithss IAEkEE]
AT32F403A/407 N4 it & ANO0082
AT32F435/437 1 5t B ANO0084
AT32F 4211 i i B AN0116
AT32F 4150 i it B AN0117
AT32F41 31K B it B AN0118
AT32F 42511 B it B AN0121
— — - c— .- - — — —— -
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