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* 297.
% 298.
* 299.
% 300.
% 301.
* 302.
# 303.
* 304.
# 305.
* 306.
% 307.
* 308.
# 300.
% 310.
% 311.
* 312
% 313.
* 314.
% 315.
% 316.
* 317,
%* 318.

PRIET i2C_pec_transmit_€NabIe .........c..coviiiueeiiece et 225
PR i2c_pec_calculate_enable..............ccovcuieuiiiuiiieiceeeee e 225
BRI I2C_PEC _VAIUB Bt ...oceeivieeeeceeeeceee ettt 226
PR 12¢_dma_end_transfer_Set.........cooiiiiiiicecee e 226
BRI I2C_AMEa_ENADIE ...t 226
PRI I2C_INterrupt_@nable............ocueeuiiiiiiciiceiceceeee s 227
BRI I2C_Start_generate ...........coooveiciiiicciecece e 227
PRIZL I2C_StOP_gBNEIALE......c.ecveceiceeceeceece et 228
PRI i2C_TDit_addreSS_SENM ......oiveuiieiieiieeeieie et ns 228
SR Qe oL 17 JE1=) 2T [OOSR 229
PRI I2C_data_TECEIVE ......ceieieeeieeee ettt 229
e F=o T 1= SRRSO 230
Vol = (o H el [=7- | SO RRRRRRS 231
-/ Vol oo )11 1 [P RRRRS 231
BRI I2C_IOWIBVEI INIE ...vviieeieeeeete ettt 233
R Vo= 1 =Y o o [ 234
BRI I2C_ WAt _FlAQ.....eoveieeieieiee ettt 234
BRI i2C_Master_tranSmMIit...........oooiiiiieiieiee s 235
PRI I2C_M@STEI_TECERIVE .....c.cvieieeicieiee ettt sttt ne e 236
BRI I2C_SIave_tranSMIt .........coooieeiieeeeeee et 237
PRI I2C_SIAVE_TECEIVE. .......cveeviieeicieiee ettt sttt ene e 237
PR i2C_master_tranSmit_iNt.........ccocoooiiiiie s 238
BRI ZI 12C_MAStEr_r@CEIVE_INt.....oouiieiiiiiieiie et 238
BRI 12C_slave_transSmit_int..........ccocoieiiiiciieee e 239
BRZII2C_SIaVe_T@CEIVE INt....ciuiiiiiiiiecieeie et 239
BRI 12¢_master_transmit_dmMa..........cocoiiiiiieiice e 240
BRZI 12C_mMaster_reCeIVE_AMa ......cccoiiiiiiiiece e 240
BRI i2¢_slave_transSmit_dmMa .........coooiiiiiiiieiecee e 241
BREL i2C_slave _receive dMa...........ccueiuiciuiiiiccieceeceeee ettt 241
PRI I2C_MEMOIY_ WIILE ....evieiceeeeeeee ettt enas 242
BRI 12C_MemMOry WIIE Nt ......cciiviiiiieiiciec et 243
PREL 12C_MemOry WItE dMa........ceiuiiiiieciicieciece ettt 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 I2C_MEMOIY _TEAM .....cevivieeiecee ettt ettt be et ebe e eaeenas 244
PRIZL 12C_MemMOry_read iNt.........ccecuiiuiiiieiciieecieceee e 245
BRIEL 12C_mMemMOry read_dmMa .......c.cocuiiuieiiiiceiecee ettt 245
PRIZLI2C_eVE irQ_ NANAIET........ccviieeceecieceeeeee s 246
R Al = (e HL T 10 L= 247
PRZL i2¢_dma_tX_irg_ NANAIEN........c.ocuiiiciiciececeeeee s 247
SR Lol [0 T W Lo T 4 T=1 Lo (=] S 248
PWEC BFAFAEITILZR ©ocvrieireseieisiee et 248
PWC JZE BRI BT oottt sttt sttt e b saesbe e aesaeeaeeaeereebeebeeneenenneene s 248
BRI NVIC_SYSTEM_TESEL ...ttt 249
A V(o Lo H= A =] o) [ J O RRS 249
BRI NVIC_Irq_diSADIE.......c.ocuiieiceiceicececec e 250
BRI nvic_priority_group_CONFIG ......ccuiiueeieciceiecece et 250
BRI NVIC_VECIOr_table_ St ......ouiieciiieiieie s 251
BRI NViC_loWpOoWer_mMOdE_CONIG......cviveieiiieriiiiiete ettt 251
PWC ZFAFZERTIVZR oottt ettt sttt st e aeetesbe b e saeeaeeaeeseeseebesreeseeneeneas 252
PWC JE BRI BT oo 252
g 1T o (=Y-1=1 TR STTRR 253
PR pwe_battery _powered _domain_aCCESS. ........c.cvrueieririeieierieesieiee e 253
BRI ZI PWC_PVM_IBVEI_SEIBCE ..o 253
PR pwe_power_voltage_monitor_enable ..............ccccoevieireieeneeeeee e 254
BREL pwe_wakeup _Pin_€NabIe...........coveiuiiiieiieieceee e 255
BRZI PWC_Flag ClIEAN ... 255
BRI PWEC_FIAG GEL ..evieeceeeeeceeeeece ettt ettt 256
BRZI PWC_SIEEP_MOAE_ENET .......iiiiiiii et 256
PREL pwe_deep_sleep _mMOde ENtEN..........cccciiuiiuiieiiiciice s 257
BREI pwe_voltage regulate St ..o 257
BRI pwe_standby_mMOde_ENTer..........ccooiiiiiieiiieeeee e 258
RS el B OO 258
SPI BRI B YT oottt ettt n et e et eene e s 258
R T T VAT 4= L= SRS 259
BRI H spi_default_para_iNit............cccoveeeeveieceeeceeeeee et 260
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* 351.
#* 352.
#* 353.
% 354.
# 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.

T o o1 S 260
BRI SPI_CrC_NeXt_tranSMIt ......c..ciiiiieicece e 262
BRI SPi_Crc_polynomial_SEt...........cceiuiiiiiiiiiiieeie ettt 262
PRIZL spi_crc_polynomial_get.........cocviiiuiciiciiciceeeee s 263
R T I o (ol =) 1T o1 [ 263
BRI SPI_CIC_VaAIUE_ Bt ...viniieieeiicieteee ettt 264
PRIAL spi_hardware €S _oUtpUt_ENADIE ..........c..coviiiueeiiece et 264
PR 2 spi_software_cs_internal_level_Set..........ccccociiirieineieeseeeee e 265
BRI spi_frame_Dit NUM_SEL........coooiiieiiiiccce e 265
PR spi_half_dupleX_dir€CtON_SEt..........ccciieiiiieieieieese e 266
BRI SPI_BNADIE ...ttt ettt nan 266
PRIZL i25_default_para_iNit...........cccveiiiiiiicecececee s 267
2T 1 SR 267
R VA=Y T o] [ SR 269
PR SPI_i2S_iNterrupt_@NabIE ........c.coveuiiiiiceiecceee e 269
PR EL spi_i2s_dma_transmitter_enable ............ccceiiiiiiieiecece s 270
PR spi_i2s_dma_receiver_enable ............cccoeiiiieiiiieieceeee e 271
BRI spi_i2s_data_tranSmit..........cccceiiiiiiic e 271
PR SPI_i2S_data_TBCEIVE .....c.oveviieiieiccicices ettt 272
BREL SPI_I28 flag GEt . ..oveeeeeceeee e 272
BRI SPI_i2S_flag ClAN......ueieeiieeicieee et 273
SYSTICK ZFAEBEXTIEZE oottt et e ettt e st e s s s s e s et et et et e sesn e s s neen 274
SYSTICK BRI T oottt ettt n ettt n e 274
PRIEL systick_cloCk _SOUICE_CONFIG.......cccuiiuiiiiieiciicecccce s 274
BRIZL SYSTICK_CONFIG ...ttt 275
SDIO ZFAFRAFATILZR 1ottt s 275
SDIO JEBREIUIL T oo 276
BRI SAIO TESEL.....ovieieceieeeeeeeeee ettt ettt ettt ettt nn et nnenenas 276
BRI SAIO_POWET SBL.....cviieiiiicie ettt ettt ae e 277
BRI H SO POWEE_SEALUS GEL .....ocviviieiceiiciceceee ettt 277
BRI SAIO_CIOCK _CONTIG ... viiuiiiiieiecieeiee ettt ettt eaeenas 278
BRI H sdio_bUS WIdth CONFIG......iviviieiceieeicecee ettt 278
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3 383, PRE SAIO_CIOCK _DYPASS ......cvvivvieiiceieieteee ettt ettt 279
% 384. K% sdio_power_saving_mode_enable ..............c.cceeiiiiiiiiiiececeee e 279
< 385. PRZL sdio_flOW_CONrol_€NabIE. ..o s 280
7 386. FREL SAIO_CIOCK _ENADIE...........oeeeieiececececieee e 280
22 387. BRZL SAIO_AMA_ENADIE .....cueiiiiiiiicieeeee et 281
2 388, BB CIM_lag ClEAT......eveeeeeeeeeeeeeee et n s enanennaen 281
22 389, BRI SAIO_Flag g8t ..cueceiieieee et 282
2 390. BB SO _FlAG CIBA ...t en e en e 283
2 391, BRZL sdio_cOMMEANA_CONFIG ....veiviiiiiie ettt et e 284
7 392. M%) sdio_command_state_machine_enable .............cccevreieiieieiieieceee e 285
2 393. %L sdio_command_reSPONSE GeL........couviuiiueeieiieiecieceieeee et 285
K 394, PRZL SUIO_TESPONSE_GEL.....oiiviciiieiicieieie ettt sttt enens 286
2R 395, BRZL SAIO_data_CONIG ....ecveeeiieieceeceee ettt ettt et et 286
7 396. pR%Y sdio_data_state_machine_enable ............cccoorieiieiieneeeeee s 288
7 397, RN Si0_data_COUNLET _GEL.......ccciiiiiciiiccee et eens 288
IS L TSR o o o - 1 T (= Lo USSR 289
7 399. PR sdio_bUffer_COUNEr gt .......coceieiiiiiicieee e 289
B 0O o o o - 1 T4 1 (<SOSR 290
401, PRZL sdio_read_wait_ MO _SEL........cccciiiiiiiirieiceiee e 290
2 402. PBREL sdio_read_wait_Start...........ccooiiiiiieie s 290
403, R sdio_read_Wait STOP ......c.ccviiuiiiiieiciccieciece ettt 291
404, PRZL sdio_io_function_eNable ...........coooiiiiiiieeee s 291
2 405. %L sdio_io_suspend _ command_ St ...........cccociiiiiiiiiieeeee e 292
R A06. TMR ZFATEI AT IR oottt sttt st b et e b e aeeaeeaeebeeneeseeaeeneas 292
B A Y| A A 293
408, BRIBAMI FESOL ...ttt ettt ettt ettt et e e 294
2 409. BRZLtMr_counter_eNabIe ..........cc.ooviiiiiiecee e 295
F 410. BREtmr_output_default_para_init...........cc.oceeveueiereeceeceeeeeeee e 295
2 411t _OUPUL SEUCE BRIV .ottt n et n e 295
F 412, BB tmr_input_default_para_init.............cccooiiiiiiiiecece e 296
22 413 M _INPUL STUCE BRIAMEL ..ve ettt aeste e sresrearea 296
F 414, R tmr_brkdt_default_para_init............ccccoceiiiiiiieiccece e 296
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2 415 tMr_brKAL_SIUCE BRIAMEL c.vveeeee ettt ettt en et nn s 297
R A16. BRELAMI_DASE INMt.....iiiiiiiiiiieiceiccceceee et eae 297
R 417, BRELtMr_cloCK_SOUMCE _diV_SEl.......ccuiiiiiiciicieccec et 298
A8, BREAMI N AIr _SBL..iiiiiiiiiiicicecce ettt eaea 298
R 419, R tmr_repetition_COUNTEr SEt ..........ccciuiiiiiieiicceece e 299
2 420. BRZTAMI_COUNLEI_VAIUB_SEL.......covceiieiieii et 299
R 421, BRELAMr_COUNLEr_ValUE GO ....iiviiiiiciece et ene s 299
F 422, BRELAMI_AIV_VAIUE_SEL....cuiiiieiciiiciiceee et 300
R 423, BRELAMI _dIV_VAIUE _GBL.....oieieiieeeeeeee ettt et 300
424, BRI tmr_output_channel_Config..........cocvieiiineiieiee s 301
R 425. K%L tmr_output_channel_mode _SEIECt.............cc.iiuieeuiiiieeieece e 303
426, BRELIMr_period _ValUE _SEl...........cccceiuiiiiiiiiiiiieciecie ettt 303
R A27. BRELIMr_period ValUE gL ........c.ocviiieeieeeeee ettt 304
428, BRELtMr_channel_Value_Set.........ccoocioiiiciiiieieeee s 304
429, BREtMr_channel_ValuE_get.........ccooiiieiiiiiciiieeeeiee et 305
2 430. KL tmr_period _buffer enable............oc.oouviiiiieeccceee e 305
R 431, K%L tmr_output_channel_buffer_enable ...............ccooviiiiiiiiiiiceceeeee e 306
& 432, K%L tmr_output_channel_immediately Set...........ccoocivieeiiieiieeceeeeeee e 306
3R 433. EREL tmr_output_channel_SWItCh_Set .........ccccviiiiiiiiiiceceeee e 307
F 434, K tmr_one_cycle_ Mode_enabIe.............cc.ooueeuiiiieieecieee e 308
R 435. BREL tmr_32_bit_function_enable............ccooiiiiiiiiii 308
R 436. KL tmr_overflow _request_SOUMCE SEt.........ccociiuieeuiiuieeeieieee e 309
R A37. R tmr_overflow_event_diSable ... 309
22 438. EELtMr_input_Chann@l_iNit...........ccceeeieie et re e eaea 310
R 439, BRI tMIr_channel_eNnable...........ccocoiiiiiiieie e 311
2 440. EBEtmr_input_channel_fiIlEr _St..........ccccviiiiieiece e 312
R 441, PR tMr_pwm_iNPUt_CONTIg ......oiviiiiiicic e 312
442, BBEtMr_channell iNPUL SEIECT...........ceceieieeeeceece et eaea 313
R 443, R tmr_input_channel_divider _Set...........cccoviiiiiiiiiiiieee e 313
R 444, FRELtmr_primary_mMode_SEIECL..........cccciiiiiiiciece e 314
R 445, PRELtMr_sub_mMOde _SEIECT..........ccviiuiiiiciecie e e 315
R 446. FRELtmr_channel_dma_SEIECE..........cccciiiiiii e 316
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* 447,
* 448,
* 449,
* 450.
* 451,
% 452,
* 453,
% 454,
% 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 AMI_NAIILSEIECE ......eveeiee s 316
BRI tmr_channel_buffer_enable .............ccoovieiiiriciieee e 317
BRI tmr_trigger_INPUL SEIECE..........ocviiuieiecieee et 317
PRI tMI_SUD_SYNC_MOAE_SBL......cueiuiciiciiciiiiececceeece e 318
PRIEL tMr_dma_requESt_ENabIE ...........oooviiieieceie ettt 318
BRI tMIr_interrupt_@NabIe ..........cooviiiiiiieccecee s 319
BRI AME_Flag GBL .ottt 319
BRI M _flag ClEAI......c.i i 320
A = L LRV A (1 Lo =) (SRR 321
BRI tMI_OULPUL_ENADIE .......veviceeecieccee e 321
BRI M _iNterNal_ClOCK St ......iveiiieiieiiieeceee et 322
PRZL tmr_output_channel_polarity Set...........cccccveiiiiiiiiiceceeeceeee s 322
BRI tmr_external_ClOCK_CONFIG ......cc.iiuieiiiiccie ettt 323
BRI EL tmr_external_clock_model _CONfig .......ccecueiueciieeiieeceeee e 323
PR tmr_external_clock_mModE2_CONFIg ......cieieuirieiieieiseeeesee e 324
BREL tmr_encoder_mode _CONMIG ......c.coueeiuiiieeieeee e 325
BRI tMI_fOrce_OUPUL S .....ocviieiceieicieceecece e 326
BRI tmr_dma_control_CONFIg..........ocuieuieieieieeie et 326
o (Tl o T4 o | e YT TR OSSR 327
USART ZFAFZE AT LZR ettt e et e ene e eneene e 329
USART FEBRBAL B oot 329
BRI USAI _TESEL ...ttt ettt et eete et et eereeteeneenas 330
QU 3= T G011 T 331
PREL usart_parity _selection_CONfig .........c.ccvciiiiiiiiice s 331
R QU =T A=Y 0 =1 o] LY 332
BRI usart_transmitter_enable ...........cccooiiiiieiiie e 332
BRZI usart_reCeiver_EnabIe.............ccooiiiiiiiiici et 333
BRI USAIt_ClOCK CONFIG w.veuvvceeiciceceeieeee ettt ettt s et es et ae s s enenas 333
BRI usart_ClOCK_€NADIE ..........cc.oivieiiciiiie e 334
BRI usart_interrupt_@NabIE ...........ocvoveuieieiceeeececeeeee ettt 334
PRAL usart_dma_transmitter €nable ............coveiiiiiiiiiece e 335
PREL usart_dma_receiver_eNable ...........c.ccooeiiiviiiiececec s 335
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* 479.
* 480.
* 481,
* 482,
* 483,
% 484,
7 485.
7 486.
% 487.
% 488.
* 489.
% 490.
* 491,
* 492,
% 493.
* 494,
% 495.
* 496.
% 497.
* 498,
% 499.
% 500.
% 501.
% 502.
# 503.
% 504.
# 505.

7 506.

# 507.
% 508.
% 500.
% 510.

BRI usart_ wakeup _id St .......ccciiiiiiiiececic e 336
PRI usart_WaKeup_MOAE_SEt.............ccucuiviueuiiieiiiieieie et 336
PRI usart_receiver_mute_eNnable ... s 337
PR usart_break_bit NUM_SEt...........ccviveuiueriiiieec e 337
BREL usart_lin_mode_enable..........c.ooiiiiiieieeeee s 338
PR usart_data_tranSmit ............cccceieieiiieicieieceee e 338
PRI USAIt_data_rECEIVE. ..ot 338
BRI USArt_Dreak_SENM..........c.ccuiuieiiiiiiieieteiecee ettt 339
PR EI usart_smartcard_guard_time_Set..........ccccceveiiiiiiiece s 339
PR usart_irda_smartcard_diVISION Set............ccceviieiiieeeiiece e 340
PR £ usart_smartcard_mode_enable ..o s 340
PR usart_smartCard_NACK_SEL.........cccvieiiiiieiriiiei ettt 341
PR % usart_single_line_halfduplex_SEIECt ............cccvvviiiieii e 341
PREL usart_irda_mode_enable ..o s 341
PRZL usart_irda_Iow_pOWer_€Nable .............cecuieuiiuieiieiiciecececeee e 342
PR %L usart_hardware_flow_CoNtrol_Set..........ccccoiiiiiriieiiniieeeee s 342
BRI USAI_Flag_GEt. .. e oveuiieeciiictc s 343
VY= Ta G (=T T (= | OSSR 344
WDT ZFAFAFITIEZR oottt 344
WDT FEBRIZEIUEL YT oottt ettt sttt et et ea e b e b e aeeaeebeeneeaeene s e 344
BRI WAL _ENADIE ..ottt ne s 345
BRI WAt_COUNEET_TEIOAM. ... e et eeens 345
BRI Wdt_reload ValUE SEt.........cc.eeouiiiiiicie ettt 345
BRI WAL _AIVIAEI SO ...viuiiiiiicteicecee et 346
PR EI wdt_register Write_enable ... 346
QL LA = o I L= 347
WWDT ZFAFREXT LT oot 348
WWDT FE BB T ettt sttt et saeebeeneeaeeaeene s 348
A T o [ (=T SRR 348
BRI WWAE_AIVIAET St ..viiiiciiicicie et 348
BRIEL WWAL_ENADIE ...t 349
BRI Wwdt_INterrupt_enable .........coooieiiiieee e 349
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%511,
% 512.
% 513.
* 514.
% 515.
% 516.

o [ oo LU0 (= 1= USSR 350
PRI wwdt_ WINAOW_COUNEET S .........cuiiiiciiiiciicicciecece s 350
BRI WWAL_Flag BT ..o 350
BRI WWAL_flag ClEAI..... ..ot 351
ol A 3 == OSSOSO 358
SERBRRARTTT S 1ot 359
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B 2. IAR PACK “ZZZRE T 1.vovveeveee ettt ettt n s enaesnens 39
B 3. TAR PACK ZZZETITE ..ottt ettt ettt 40
O e N S e = I A 41
I el S i a1 7 [ RO 42
B 6. Keil_V4 PaCK “ZZZRE T .v.voveveceeeeeeeeeee ettt ense s 43
7. Kl VA PACK ZZE TR oottt ettt s ettt n et et s et et e s eae s s s e nan et esenn e e 43
B 8. KIl_VA PACK ZZZRETE I, cvvvoveveeee oo teeee e se et en s anas st enan s snsnsnens 44
9. T Keil_VA PACK ZZBEIETIL ..ottt n ettt en st sennen e 45
I TRV ToT= o 7 TR 46
11, SEQGGET T ZZTETRE ¢.vveveveretete ettt ettt ettt ettt 46
B 12, FTTF J-FIASN ..ottt 47
T P Ty I O RSP 47
B 14, 575 DOVICE B2 oottt 48
15, K@l BT ST oottt 49
B 16. Keil B3 S B B oottt 50
17 K@ TR IETITLAE <ottt 50
B 18, Kl T BIE ST <ot 51
19 TAR LFEA oottt ettt ettt ettt aeas 52
I = 8 g i OO 52
R I VN P T o o= To L= < R 53
22 IAR FIASh LOAAET LB ..o nen s 53
B 23. IAR Flash LOAAEr FE B I ..vuveeeeeeeeeeeeeeeee oot en et 54
P =Y 44T P (=Y o v R 55
L T G IRl Y = TR 55
26. ANBIEBEZTTE S oottt 57
B 27, BSP P ZEGEHE oottt ettt 61
B 28. BSP BRIBTZE I ZEF oottt 62
I T LG I 0 (3] o= TR 352
B B0, KEII ELZETE S vttt s s 353
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] 36. JLINKLOG T JLINKSELNGS ...ttt ettt st et e 356
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B 1. Pack &G

B 1AR_AT32MCU_AddOn_Vv2.0.2.zip

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

2.1 IAR Pack 3%

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

& 2. 1AR Pack &35

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

This SETUP program installs:

AT32 MCU Device AddOn Package to IAR

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

and select another folder.

Destination Folder

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

Realtime Status 0%

[ Start ” Cancel ]

L A

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

( |

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

This SETUP program installs:

AT32 MCU Device AddOn Package to IAR

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

and select another folder.

Destination Folder

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

[Eealtime Status IDD“@

IAR Setup has performed all requested operations successfully

Finish || cancel |

® HE“Finish”58 i 228 .

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

& 4. &5E IAR Pack B

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

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

T

o)
@
®

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

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

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

- RREEARE.

- %&F% Device &I .

- I ArteryTek AR5 (5 2.,

& 5. 5% Keil_v5 Pack ZZ1E M

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

23 K

eil_v4 Pack Z&%:

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

)
@

2023.07.18

fiRJ% Keild_AT32MCU_AddOn.zip.
ik Keild_AT32MCU_AddOn.exe, fiH: R 51 CHARRGA S % Sehrf i A«
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& 6. Keil_v4 Pack Z3E A MH

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

-

= 3

Folder Selection

C:hEeil wi

Destination Folder

Select the folder where SETUF will install files

press “Browse” and select another folder.

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

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

ARM

Browse. ..

KEIL

%

4 3

| Bext >> ||| Concel |

L

A

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

& 7. Keil_v4 Pack Z3&7RE

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

= 2

First Hame:

Last Hame:

Company Hame:

E-mail:

Customer Information

Fleaze enter wour infomation.

dd

Microseft

Microsoft

dd

ARM

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

KEIL

Y <

4 A,

’ 44 Baclk l[[ Hext >>

|[Ccmeat |

@ £ FEFE &M “Customer Information”, — AT EAE MU RE B, ARG S “Next” 5 5
R RE, R E:

2023.07.18
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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,

2023.07.18 # 431 hRZs 2.0.4
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& 9. &FE Keil_v4 Pack ZEiEM

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

File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help

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

2.4 Segger Pack Z3%

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

& 10. Segger 1, %3 A H

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

Thiz SETUP program installs:

AT32 MCU Device AddOn to Segger

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

Support Segger JLink V620C and above.

Destination Folder

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

’ Cancel ]

2023.07.18 #4471 hRZs 2.0.4




AR AT32F415E 4 FE B SP&Pack i F 15 #

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:

2023.07.18 # 4511 hRZs 2.0.4
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& 13. J-Flash BI&#H &

' '

Create New Project

Target Device

|E|:|rte:-:-h-1El I:ﬂ
Little endian -

T arget Interface Speed [kHz]

|5wD | | 4000 |
0K

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

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

5

AT32F415[# # FEBSP&Pack M F 8 5

3

3.1

2023.07.18

Flash HESCHULEH

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

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

Keil SVESCARIE R T55

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

S A R HEAT 1T o

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

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

B 15. Keil HEXHHRE

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

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

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

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

=] (ot |

3

CMSIS-DAP Cortex-M Target Driver Setup

< |

Debug ] Trace | Flash Download | @

Download Function
LOAD " Erase Ful Chip | Program

RAM for Algorithm

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

" Donct Erase | Reset and Fun

Programming Algorithm

Build Output

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

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

Help
A

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

=

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

fic &

& AT R

WA 2.0.4




5

AT32F415[E 4 FEBSP&Pack M FH#E /e

F 16. Keil H U RER

2023.07.18

Cortex-M Target Driver Setup

Debug ] Trace Flash Download |

Download Function
" Eraze Full Chip ¥ Program

Faskd for Algorithm

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

[ Add _] [Hemuve:l

Start: | 002000000

Size: | 000040000

Cancel

[1):4 |

Help

Bl 17. Keil 5%

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

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

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

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

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

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

Add Cancel

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

B

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

FER| TR

% 48 W

WA 2.0.4
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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—>"2Ji% Override default .board file—> & F5Edit, JRAELT
EIffR -

2023.07.18 #4911 hRZs 2.0.4




ARM-RY

AT32F415F 4 FEBSP&Pack M 8 e

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

2023.07.18

% 50 W
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A 22. IAR Flash Loader B2 &

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

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

Extra parameters:

4

4

Parameter descriptions:

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

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

& 23. IAR Flash Loader Bt & 5% Ih

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

1. SPIM B34 B

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

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

N=1,2

P=0,1

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

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

REMAPO: EXT_SPIF_GRMP=000
REMAP1: EXT_SPIF_GRMP=001

WA 2.0.4




SRR AT32F415E 4 £ B SP&Pack B F 4§

4 BSP & FH f4jid
41 BSP H@EfEH
411 HERTENE

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

& 24. templates LR

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

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

Bl 25. Keil_v5 iR TR G

=% Project: template :

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

_1 main.c

i bsp / @
] at32f403a 407 board.c

FH-Ld firmware

ES emsis ,ﬂ @
] system_at32f403a_407.c

] startup_at32f403a_407.s ———

=5 readme .
_] readmetd ____________——

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

main.c MR TRE A AR SO

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

@O

2023.07.18 # 527 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 KB EEL] AT32F403A #2541, AT32 MCU H Al 75119 BSP L/ #2250, A2

4.1.2 BSP fH¥EREEX

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

R 1. S5 AR

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

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

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

2023.07.18
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AT32F415[# # FEBSP&Pack M F 8 5

4.2

4.2.1

2023.07.18

& 26.

SHBEBERE R R X

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

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

(SR

MISC MODULE ENABLED
EMAC MODULE ENABLED

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

JRVE X B HEXT _VALUE A58

SR AE RS L PRI e B SO

BSP #iys

BSP %I LT 25 i A A VE AT S

SRS

dIT

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

ArteryTek $2 LI B C E b AL

£ 2. S REBE X NR
V] ViNd
ADC R BT i 4
BPR CMiRe ke
CAN 2 ) 28 JR) I P A B
CRC CRC HH H3
CRM KR A=
DAC B A A 28
DMA HEA AV (DMA) #ifi 8%
DEBUG Wk
EXINT A71E v A A i
GPIO 18 FH D e N\ g
e s sam T T k204
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V] N d
IOMUX S ThRER N\t
12C BATAME A
NVIC R 1 1) e B4 1
PWC L YRR ]
RTC S A
SPI BATAME A
12S EHEN
SysTick RATE
TMR A
USART WA RS RO 2E
WDT &I 1H
WWDT wWOEA
XMC AN Ak T I B
4.2.2 RN

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

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

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

BN — AR, 58 s
DIl S S S JNER VR

BN T2 A SRR, FERE RS E o

BN T2 A SRR, FER BRSO 2 extern i3

%l adc_reset

#1111 adc_enable

%141 spi_default_para_init
B4 spi_init

Il adc_interrupt_enable
%4 adc_flag_get

%4 adc_flag_clear

- TR
BN T — AN SRR, 8 STz
1T,

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

4.2.3 ZRiERN

AR T A PR R S S AR

AR

typedef int32_t INT32;

typedef int16_t INT16;

typedefint8_t  INTS;

2023.07.18 T % 551 -
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typedef uint32_t UINT32;
typedef uint16_t UINT16;
typedef uint8_t UINTS;

typedef int32_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 __luint16_t vuc16; /*!<read only */
typedef __luint8_t wvuc8; [*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;

2023.07.18 % 56 1
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4.2.3.4 AR
© A

2023.07.18

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 1421
__lO uint32_t pces : 1, /%3]
__lO uint32_t occs : 1, /% [4)
__ O uint32_t reserved1 : 27;/* [31:5] */

} sts_bit;

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

struct

{

® 5T
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__ 10O uint32_t odt
__10 uint32_t adc2odt

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

} odt_bit;
h

}adc_type;

ORIV e R 2 LN

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

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

4.3 BSP 4

4.31 BSP X {R4H

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

& 27. BSP A4

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

document:
- AT32Fxxx [f4: /% BSP&Pack [ F 45 .pdf: X 795 1) BSP/Pack M HIE S
- ReleaseNotes AT32F403A_407_Firmware_Library.pdf:  #Efic 5%

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

inc 3R BEANMMERIRIE RSN SL SO at32fxxx_ip.h

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

middlewares:

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

project:
examples: 57~ demo.

2023.07.18
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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

2023.07.18 & 59 i 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

2023.07.18 & 60 R hRZs 2.0.4
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5 AT32F415 4} FE BR BiER
51 HMERBFEEHESE (ADC)

ADC #if7#:451) adc_type, & T30 “at32f415_adc.h”in T
[

* @brief type define adc register all

*/
typedef struct

—F%%él/fl\HjT ADC %ﬁ%&l%\%!

% 5. ADC FEBNNE

S R
sts ADC R4 F f745%
ctrl1 ADC # il 75 4745 1
ctrl2 ADC il 75 f7-45% 2
spt1 ADC SRAERT ) 27 14788 1
spt2 ADC SFAfER ) 45 7725 2
pcdto ADC ¥ (i1 H 4l s 2 4748 1
pcdto2 ADC ¥ (i s 25 4795 2
pcdto3 ADC ¥ (s S w27 47 2 3
pcdtod ADC ¥ o #E H s w27 47 2 4
vmhb ADC HiJE sl i) o A2 9%
vmib ADC Hi J I K1 735 A7 4%
osq1 ADC 38 J7 51 %7 7 2% 1
0sq2 ADC 38 7 5 Zr 7 4% 2
0sq3 ADC @ 7 51| 27 77 4% 3
psq ADC #5751 27 /7 4%
pdt1 ADC #6 5 3 27 77 2% 1
pdt2 ADC #6 (5 4 a7 A7 4% 2
pdt3 ADC #6 53R 2 7 4% 3
pdt4 ADC #6 53 2 7 4% 4
odt ADC B HH %5 17 o
FRAH T ADC FERRHUA
% 6. ADC FER ¥ E 1

ik e i3
adc_reset S4r ADC KT A 2 7 25 OREF A
adc_enable A/D ¥ gstife
adc_base_default_para_init Jy adc_base_struct #& EHIIAER G
adc_base_config # adc_base_struct 115 S HHILE BN ADC (W47 4735
adc_dma_mode_enable W3 T A M 1) DMA AR5l e

2023.07.18 % 611 hRZs 2.0.4
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¥4 iR
adc_interrupt_enable Wik H) ADC FHAFH I R
adc_calibration_init Vila RS
adc_calibration_init_status_get W HARHER S IR
adc_calibration_start FrUaRE 1
adc_calibration_status_get FREHEIRZS IR

adc_voltage_monitor_enable

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

adc_voltage_monitor_threshold_value_set

HL P M (R R e

adc_voltage_monitor_single_channel_select

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

adc_ordinary_channel_set

FIEEE B, OARIEELRE. F T 595 SRR )

adc_preempt_channel_length_set

o 7 A FEBEE

adc_preempt_channel_set

oA ROE, WIREIEIERE. FTE SIS SRR ]

adc_ordinary_conversion_trigger_set

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

adc_preempt_conversion_trigger_set

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

adc_preempt_offset_value_set

3 o T A R S BB E

adc_ordinary_part_count_set

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

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

adc_tempersensor_vintrv_enable

PR il FEE A TSR K VIiNTR {1 RE

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

adc_preempt_software_trigger_status_get

SRR F it A 13 o B E SRS

adc_ordinary_conversion_data_get

BRI 2 IS 2T 25380 T8 e Pt

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

5.1.1 K¥ adc_reset

NERAAE T K%L adc_reset

#£ 7. B¥ adc_reset

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

2023.07.18

# 62T WA 2.0.4




[

AT32F415[E 4 FEBSP&Pack M FHIE S

/* deinitialize adc1 */
adc_reset(ADC1);

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

% 8. ¥ adc_enable

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

MAZHA

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

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

/* enable adc1 */

adc_enable(ADC1, TRUE);

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

5.1.3 K ¥ adc_base_default_para_init
T AR T K% adc_base_default_para_init

# 9. ¥ adc_base_default_para_init

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

‘ /* initialize a adc_base_config_type structure */

2023.07.18
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adc_base_config_type adc_base_struct;

adc_base_default_para_init(&adc_base_struct);

¥ adc_base_config
NERAE T %L adc_base_config

% 10. E# adc_base_config

A ik

A EA adc_base_config

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

ThRestiid # adc_base_struct "5 E KIS AR RIS ADC (274745

LN | adc_x: firik#if) ADC 4hk
ST LUER H Kz —: ADC1.

WNZH 2 adc_base_struct: T5[A] adc_base_config_type 2% (1) 45 Ky {484t

it 24 7

IR [EME 7

Se kAT 7

B R FH R 2 7

adc_base_config_type structure
adc_base_config_type & X/t at32f415_adc.h 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; U1~ & X} Ak 51 Hh AN S H1 i B

sequence_mode

WHE ADC LAERIFP AR

FALSE: HHfuifed¥it) si—iliE

TRUE:  HHisE K2 liE

repeat_mode

wHE ADC LAER B

FALSE: SQEN=0 I, #:kfidAHsiliE, SQEN=1 I, &Rl —HiEiE

TRUE: SQEN =0 i, —Ufil% /a2 i MEiE, SQEN=1 i, —ilk a2 0 —
4. B3 ADCEN #E%E.

data_align

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

B ADC TAEH S E 5 5K i
~Fl

‘ adc_base_config_type adc_base_struct;
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adc_base_struct.sequence_mode = TRUE;
adc_base_struct.repeat_mode = FALSE;
adc_base_struct.data_align = ADC_RIGHT_ALIGNMENT;

adc_base_struct.ordinary_channel_length = 3;

adc_base_config(ADC1, &adc_base_struct);

5.1.5 MKi# adc_dma_mode_enable

AR T K% adc_dma_mode_enable

% 11. % adc_dma_mode_enable

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

MAZHA

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

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

Hih B %

S Il %

S %

L P B £

Bl

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

5.1.6 K ¥ adc_interrupt_enable
T AR T K% ade_interrupt_enable

2023.07.18

#* 12. B# adc_interrupt_enable

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

MANSHA

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

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

W F R 2 7

adc_int

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

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

~hl

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

5.1.7 E¥ adc_calibration_init
NEIA T K% adc_calibration_init
% 13. B# adc_calibration_init
T H Eii:pa
PRI A4 adc_calibration_init
PRI # void adc_calibration_init(adc_type *adc_x)
ThRestiid WIEE AL U
MIANZH adc_x: FTiEFM ADC Mt
S LLEIR i Sz —: ADCH.
25 W
R [EME ¥
So oAt I
W e I
~Hl
[* initialize A/D calibration */
adc_calibration_init(ADC1);
5.1.8 ¥ adc_calibration_init_status_get
NEIA T ¥ adc_calibration_init_status_get
# 14. ¥ adc_calibration_init_status_get
T H ik
R adc_calibration_init_status_get
R ER T flag_status adc_calibration_init_status_get(adc_type *adc_x)
ThRedtik IR HEIR S BREX
MASH adc_x: Fik# ) ADC #his
S HOT L E b2 —: ADCH.
25 7
12 [EE flag_status: HIIALIZHERIRZS
ZIREE A E B2 —: SET, RESET.
So oAt 5
Wi F R 2 I
2023.07.18 T meem I fR7A 2.0.4
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Bl

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

5.1.9 M#¥ adc_calibration_start
NERAIR T K% ade_calibration_start

* 15. H# adc_calibration_start

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

5.1.10 ¥ adc_calibration_status_get

N EHIR T Bk % ade_calibration_status_get

& 16. ¥ adc_calibration_status_get

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

5.1.11 ¥ adc_voltage_monitor_enable

AR T k% adc_voltage_monitor_enable

2023.07.18

#eTH

WA 2.0.4




[

AT32F415[E 4 FEBSP&Pack M FHIE S

* 17. B# adc_voltage_monitor_enable

] #R

A€ adc_voltage_monitor_enable

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

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

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

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

th =% 7

pA I[N 7

Sk ok AF x

Bl H B 4 7

adc_voltage_monitoring

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

BEFWR

ADC_VMONITOR_SINGLE_ORDINARY:
ADC_VMONITOR_SINGLE_PREEMPT:

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

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

ADC_VMONITOR_ALL_ORDINARY:
ADC_VMONITOR_ALL_PREEMPT:
ADC_VMONITOR_ALL_ORDINARY_PREEMPT:
ADC_VMONITOR_NONE:

N

FEL S U P P e T

HL B T P 46 A

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

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

5.1.12 ¥ adc_voltage_monitor_threshold_value_set

N T # % adc_voltage_monitor_threshold_value_set

% 18. E# adc_voltage_monitor_threshold_value_set

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

MASHA

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

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

2023.07.18
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BH EiE:p4y
PSS ¥
ek i ek % x
Bl

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

5.1.13 Ei# adc_voltage_monitor_single_channel_select

5.1.14

2023.07.18

N T ® % adc_voltage_monitor_single_channel_select

# 19. B# adc_voltage_monitor_single_channel_select

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

LN 2|

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

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

i 24 7

IR [FIE &

SR kAT ¥

B R o

adc_channel

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

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

2N

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

¥ adc_

ordinary_channel_set

N T K% ade_ordinary_channel_set

% 20. ¥ adc_ordinary_channel_set

1

H ik

adc_ordinary_channel_set

X | =
|
m
e

adc_channel, uint8_t adc_sequence, adc_sampletime_select_type

adc_sampletime)

void adc_ordinary_channel_set(adc_type *adc_x, adc_channel_select_type

# 69T
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HiA i)

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

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

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

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

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

i 25 7

ACIEEE 7

S okt x

W F R x

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

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

N

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

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

5.1.15 K # adc_preempt_channel_length_set

2023.07.18

NEAIA T E ¥ adc_preempt_channel_length_set

# 21. ¥ adc_preempt_channel_length_set

A iR

R adc_preempt_channel_length_set

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

Difeftiik o T S R R

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

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

i 24 7

& [EE 7

So okt p

B T0W

WA 2.0.4
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BH

[P

W F R 2

x

Bl

[* set preempt channel lenghth */

adc_preempt_channel_length_set(ADC1, 3);

5.1.16 BEKi¥ adc_preempt_channel_set

N AR T K% adc_preempt_channel_set

3 22. F# adc_preempt_channel_set

i H

ity

adc_preempt_channel_set

R | R
&
S
e

void adc_preempt_channel_set(adc_type *adc_x, adc_channel_select_type
adc_channel, uint8_t adc_sequence, adc_sampletime_select_type
adc_sampletime)

Bl (ipu

BB BE, CAEIREILERE. FHTHIG 5 SRR (]

LN 2|

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

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

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

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

LR 7

R [EME 7

SR ok 7

e A L o 4 7

il

[* set ordinary channel's corresponding rank in the sequencer and sample time */
adc_preempt_channel_set(ADC1, ADC_CHANNEL_7, 1, ADC_SAMPLETIME_239_5);
adc_preempt_channel_set(ADC1, ADC_CHANNEL_8, 2, ADC_SAMPLETIME_239_5);

5.1.17 ¥ adc_ordinary_conversion_trigger_set

MR R T %L ade_ordinary_conversion_trigger_set

# 23. ¥ adc_ordinary_conversion_trigger_set

T H R

R4 adc_ordinary_conversion_trigger_set

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

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

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

2023.07.18 T RS T fR7A 2.0.4
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HiA i)
WASH 2 adc_ordinary_trig: i il 18 21 fil R FHE I %
%ZHn] Uik HL adc_ordinary_trig_select_type P AT & — /N MRS
WASH3 new_state: fil & FRBEIRGS
S HOT LR A 2 —: TRUE, FALSE.
LR 7
IR [E{E 7
S Ak 7
A IR 7

adc_ordinary_trig

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

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

il

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

5.1.18 E# adc_preempt_conversion_trigger_set

2023.07.18

NEAIA T E % adc_preempt_conversion_trigger_set

% 24. ¥ adc_preempt_conversion_trigger_set

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

MANSHA

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

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

adc_preempt _trig

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

F 1271 R 2.0.4
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ADC12_PREEMPT_TRIG_TMR1TRGOUT: TMR1 ) TRGOUT Ziff
ADC12_PREEMPT_TRIG_TMR1CH4: TMR1 ) CH4 F1f
ADC12_PREEMPT_TRIG_TMR2TRGOUT: TMR2 ) TRGOUT 14
ADC12_PREEMPT_TRIG_TMR2CH1: TMR2 ) CH1 F4f
ADC12_PREEMPT_TRIG_TMR3CH4-: TMR3 ) CH4 F1f
ADC12_PREEMPT_TRIG_TMR4TRGOUT: TMR4 ) TRGOUT 14
ADC12_PREEMPT_TRIG_EXINT15 TMR1CH4: EXINT £k 15/TMR1 ) CH4 Zif}
ADC12_PREEMPT_TRIG_SOFTWARE: Aok R
ADC12_PREEMPT_TRIG_TMR1CH1: TMR1 ) CH1 F4f

N

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

5.1.19 Ei¥ adc_preempt_offset_value_set
NEAIA T ¥ adc_preempt_offset_value_set

* 25. ¥ adc_preempt_offset_value_set

A i3}

A€ adc_preempt_offset_value_set

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

Digefliid For o X 3 A e S U

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

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

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

i 24 7

IR [FIE &

SR kAT ¥

R FH e 4 7

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

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

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

adc_preempt_offset_value_set(ADC1, ADC_PREEMPT_CHANNEL_1, 0x111);
adc_preempt_offset_value_set(ADC1, ADC_PREEMPT_CHANNEL_2, 0x222);
adc_preempt_offset_value_set(ADC1, ADC_PREEMPT_CHANNEL_3, 0x333);
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5.1.20 ¥ adc_ordinary_part_count_set

TR T A% ade_ordinary_part_count_set

3+ 26. ¥ adc_ordinary_part_count_set

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

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

5.1.21 BK¥ adc_ordinary_part_mode_enable

AR T k% adc_ordinary_part_mode_enable

#® 27. B# adc_ordinary_part_mode_enable

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

G LUEE H K2 —: ADC1.

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

24 G

IR A G

SR kAT T

B ek £ G
N

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

5.1.22 ¥ adc_preempt_part_mode_enable

TR T K% adc_preempt_part_mode_enable

2023.07.18 & 74
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X 28. A# adc_preempt_part_mode_enable

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

5.1.23 Ki¥ adc_preempt_auto_mode_enable

AR T K% adc_preempt_auto_mode_enable

% 29. ¥ adc_preempt_auto_mode_enable

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

MINSE

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

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

il 25 7

R A 7

Je kAt 7

B FH R 2 7

N

[* enable automatic preempt group conversion */

adc_preempt_auto_mode_enable(ADC1, TRUE);

5.1.24 ¥ adc_tempersensor_vintrv_enable

2023.07.18

FEIA T ¥ adc_tempersensor_vintrv_enable

% 30. ¥t adc_tempersensor_vintrv_enable

T H

Hik

adc_tempersensor_vintrv_enable

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

5.1.25 pi#¥ adc_ordinary_software_trigger_enable

N#AIA T ¥ adc_ordinary_software_trigger_enable

% 31. ¥ adc_ordinary_software_trigger_enable

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

5.1.26 PBK¥ adc_ordinary_software_trigger_status_get

T AR T K% ade_ordinary_software_trigger_status_get

X 32. ¥ adc_ordinary_software_trigger_status_get

A iR
R34 adc_ordinary_software_trigger_status_get
PR 3 A flag_status adc_ordinary_software_trigger_status_get(adc_type *adc_x)
Digeflid SRIBUER A fih 2 P03 X0 308 T 2 RS
HMNSH adc_x: Jrik# ADC 4k
SHOT LLEHE Hh 2 —: ADCH.
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BiH Ei: o)
Hth 2% 7
IR [EE flag_status: M3 E - bR B e RS
ZIREME AP B2 —: SET, RESET.
So oAt x
Wi F R 2 x
2Nl
[* wait ordinary software start conversion */
while(adc_ordinary_software_trigger_status_get(ADC1));

5.1.27 BKi¥ adc_preempt_software_trigger_enable

TR T K% adc_preempt_software_trigger_enable

% 33. ¥ adc_preempt_software_trigger_enable

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

LN 2|

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

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

/* enable preempt software start conversion */

adc_preempt_software_trigger_enable(ADC1, TRUE);

5.1.28 ¥ adc_preempt_software_trigger_status_get

T AR T K% adc_preempt_software_trigger_status_get

X 34. R# adc_preempt_software_trigger_status_get

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

SR g E H 2 —: ADCH.

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

ZIR BME A Z B2 —: SET, RESET.

2023.07.18
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BH EiE:p4y
PSS ¥
ek i ek % x
Bl

[* wait preempt software start conversion */

while(adc_preempt_software_trigger_status_get(ADC1));

5.1.29 BKi¥{ adc_ordinary_conversion_data_get

N iA T B % adc_ordinary_conversion_data_get

% 35. ¥t adc_ordinary_conversion_data_get

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

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

5.1.30 K% adc_preempt_conversion_data_get

NEAIA T B ¥ adc_preempt_conversion_data_get

% 36. K% adc_preempt_conversion_data_get

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

MASHA

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

WANSH 2 adc_preempt_channel: #f /5iliiE ik
%S HEAHER I adec_preempt_channel.
25 7
R [EME 16 D7 1 o I 5 3 Al
ViR I 7
M F R 7
Nl
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uint16_t adc1_preempt_valuetab[3] = {0};
adc1_preempt_valuetab[0] = adc_preempt_conversion_data_get(ADC1, ADC_PREEMPT_CHANNEL_1);
adc1_preempt_valuetab[1] = adc_preempt_conversion_data_get(ADC1, ADC_PREEMPT_CHANNEL_2);
adc1_preempt_valuetab[2] = adc_preempt_conversion_data_get(ADC1, ADC_PREEMPT_CHANNEL_3);

5.1.31 ¥ adc_flag_get
FRAIA T PR ade_flag_get

5.1.32

2023.07.18

3 37. B# adc_flag_get

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

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

ADC_VMOR_FLAG:
ADC_CCE_FLAG:
ADC_PCCE_FLAG:
ADC_PCCS_FLAG:
ADC_OCCS_FLAG:
Bl

CENER AR/ CERRRRINEEE 79m
M e 4l AR

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

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

¥ adc_flag_clear
TERHIA T %L adc_flag_clear

% 38. B adc_flag_clear

TiH ik
ZERAEA adc_flag_clear
PR % A void adc_flag_clear(adc_type *adc_x, uint32_t adc_flag)
ThRedtik TE B QB AL bR EAL
LN | adc_x: Fri&#£[ ADC 4hik
S ULl e Jih 2 —: ADCH.
MWANZH 2 adc_flag: fFiFERRAIbRELEFE

B T9W
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5.2

2023.07.18

HiA iR
EZSHE AR W ade_flag
R [EME 7
SRSkt 7
e F R 7
il

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

] 8% AR ML (CAND

CAN ZFf7 #8454 can_type, & T30 “at32f415_can.h i1 :

/**

* @brief type define can register all

*/
typedef struct
{

} can_type;

R4 T CAN FAEA A

o U

% 39. CAN HfERE%

AR i3}
mctrl CAN =il 25 77 2%
msts CAN RS2
tsts CAN KIXIRAEFF4%
rf0 CAN 1k FIFO 0 2717 %%
fr1 CAN UL FIFO 1 %7743
inten CAN Il g 25 173
ests CAN i RS T 798
btmg CAN i) 7 2547 2%
tmi0 RIALMBFE O AR R &7 A7 25
tmcO RIEMBFE O Fd K FE AN (A 2 17 2%
tmdtlo RIALMBFE O K715 Bdfs ar A 2%
tmdth0 RIALMBFE O w7715 Bdfs ar A 2%
tmi1 FIKHBFE 1 AR RS AE 2%
tmc1 JIEMBAE 1 B B A 5] 27 A7 9%
tmdti1 JIEMBAE 1 AR T8 3 A8
tmdth1 FIEMBAE 1 o 7B A A
tmi2 RILHBFE 2 bRIRST S AE 2%
tmc2 HIEMBAE 2 HHE A o AN 7] 827 A7 9%
tmdtl2 FOIKMBFE 2 AR5 B 2 A7 4%
tmdth2 ROIRMBRE 2 w7 B A A7 A

% 80
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AR i)
rfi0 FW5 FIFOO A AR IR 25 17 35
rfco FUSC FIFOO S 250405 K J3 R [ B8k 2 47 25
rfdtlo it FIFOO MBAR %719 $ds A 7 4%
rfdth0 it FIFOO MBAR = 719 Hds A A7 4%
rfi1 FWFIFOT HBAEAR IR &5 17 2%
rfc1 FUSC FIFOA S 250405 K J3 R [ 8k 2 7 85
rfdtl1 et FIFO1 MRAR G719 $ds A 7 4%
rfdth1 FEWL FIFOT W48 5719 B4 A A7 2%
fetrl CAN i JE #3321 75 17 2%
fmcfg CAN i i 2545 e B 7 A7 2
fscfg CAN i jiE 2% 07 9 i & 27 A7 75
frf CAN 1L JE%% FIFO St 174
facfg CAN i JESS WS = Zr f7 2%
fbOf1 CAN I JEZF4H O i A A 745 1
fbof2 CAN I JEZF4H O Wiy hr ar 745 2
fb1f1 CAN I JEZF4H 1 Fad AL A A48 1
fb1f2 CAN I JERR4H 1 WAL ar 745 2
fb13f1 CAN it JER%2H 13 it Jefr Z5 1788 1
fb13f2 CAN T JE2%2H 13 (i I AL 27 7755 2

TR T CAN FERHUR

% 40. CAN EEEiait

g e

E(i7p%)

can_reset

K CAN JT i # A7 an(E I B R A AH

can_baudrate_default_para_init

2y CAN PR R A AR 45 F IR ATE

can_baudrate_set

W H CAN i

can_default_para_init

% CAN WG S5 H A IR AT (.

can_base_init

# can_base_struct TR E S HHIAILE] CAN ARG H £74%

can_filter_default_para_init

2 CAN RLyEas pIaa e g b PRI

can_filter_init

4 can_filter_init_struct H#8 2 SEWI 46163 CAN FIF KL Z 7488

can_debug_transmission_prohibit

R N 25 LR AN SR IO R S

can_ttc_mode_enable I i) fi 2 A =
can_message_transmit R IE— MR
can_transmit_status_get IRPURIERES
can_transmit_cancel WO R %
can_message_receive RS — i S
can_receive_fifo_release PRI FIFO

can_receive_message_pending_get

FREL FIFO Fr s B S H

can_operating_mode_set

CAN TL1E#isi% &

can_doze_mode_enter HEHEAR AR
can_doze_mode_exit 18 H HEEARAR 5

can_error_type_record_get

B CAN 4 iRk A

can_receive_error_counter_get

B CAN 2k R TH

® 81 M
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can_transmit_error_counter_get B CAN RIEEER T

can_interrupt_enable

i EILE 1 CAN i

can_flag_get

LIk E F CAN bRk

can_flag_clear

THBRILE H CAN br&

5.2.1 B¥ can_reset
NRFA T KL can_reset

F M. B can_reset

il ik
PR can_reset
RRHUR void can_reset(can_type* can_x);
etk 44 can FE42 88 52 G BB

MAZHA

can_x: FTIEFEN CAN 4hi%
ZSHTLUEE: CANT

LR 7

R [EME 7

Se RSkt 7

B R A crm_periph_reset();
il

‘ can_reset(CAN1);

5.2.2 ¥ can_baudrate_default_para_init

NEAIA T B ¥ can_baudrate_default_para_init

% 42. B can_baudrate_default_para_init

TiH Eii:py
R4 can_baudrate_default_para_init
R AR T void can_baudrate_default_para_init(can_baudrate_type* can_baudrate_struct);
DhRek 25 CAN YRR AR L 25 K AR HE
WMASHA can_baudrate_struct: g7 can_baudrate_type ZET R4l
it 25 7
R [EME 7
VS Yas FHE 5 L — can_baudrate_type Z5HI A5 &
W F R 2 7
2Nl
can_baudrate_type can_baudrate_struct;
can_baudrate_default_para_init(&can_baudrate_struct);

5.2.3 ¥ can_baudrate_set
NFRAIR T % can_baudrate_set

2023.07.18
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% 43. F# can_baudrate_set

BiH ity
A€ can_baudrate_set
PR T error_status can_baudrate_set(can_type* can_x, can_baudrate_type* can_baudrate_struct);
Thegfik W E CAN
MANZEA can_x: FTIEFM CAN M

ZZHOTLLIEH: CAN1

WANSH 2 can_baudrate_struct: 5[4 can_baudrate type ZX%IFIFE4Er
th =% 7
Y EILED status_index: WHEFE B E LT KI)
2% A: FHEE L — can_baudrate_type KA &
Bl H R 4 7

can_baudrate_type 7t at32f415_can.h /1 5g 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 5953551 2 5L

HEUE YR : 0x001~0x400

rsaw_size

HFEID FEEDBRERTERE, RIS bit 7] DLGE /440 (1 B[] 1 R
CAN_RSAW_1TQ: = [FIBEELTE B _FBRA 1 AN E] A7
CAN_RSAW_2TQ: [ BhEL % B _F R A 2 AN R A7
CAN_RSAW_3TQ: = [ BkELTE R A 3 AN H] H 47
CAN_RSAW_4TQ: = [FIBEELTE R A 4 AN [E] $A7
bts1_size

segment1 B

bts1_size fifiik

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

CAN_BTS1_16TQ: A7 E B 1 1K 16 AN ] FLfr
bts2_size

segment2 B

CAN_BTS2_1TQ: 7 [E Bt 2 I 1 AN E] HAL

CAN_BTS2_8TQ: Az [a B 2 i 8 AN [A] HLAL
N

/* 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;
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can_baudrate_struct.bts1_size = CAN_BTS1_8TQ;
can_baudrate_struct.bts2_size = CAN_BTS2_3TQ;
can_baudrate_set(CAN1, &can_baudrate_struct);

5.2.4 MR¥ can_default_para_init
NERHIR T BREL can_default_para_init
% 44. F# can_default_para_init
WA ik
A€ can_default_para_init
PR Y void can_default_para_init(can_base_type* can_base_struct);
ThRestiid 45 CAN HIas Ak 25 K4 14 AT (L
BWANSH can_base_struct: f5If1 can_base_type K [ g4
it 24 o
IR A o
Vit Y FEJE L — can_base_type KA E
B R F R 2 7
Bl
can_base_type can_base_struct;
can_default_para_init (&can_base_struct);
5.2.5 K¥ can_base_init
TRHIA T %L can_base_init
F 45. E# can_base_init
A Ei:13%)
ERAE can_base_init
PR A error_status can_base_init(can_type* can_x, can_base_type* can_base_struct);
LIREHE R ¥ can_base_struct 135 2 IS H V5L 2] CAN IR F 1788
HNSH can_x: Jirik#%if) CAN #hik
ZZHT LLIEH: CAN1
WMASHL 2 can_base_struct: 5[t can_base type 2RI EF
i 24 7
IR [EME 7
Vit Yas F U L can_base_type A (KA &
B H R 4 o
can_base_type 7t at32f415_can.h H5g X:
typedef struct
{
can_mode_type mode_selection;
confirm_state ttc_enable;
confirm_state aebo_enabile;
confirm_state aed_enable;
2023.07.18 T % 84 W - T R4 2.0.4
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confirm_state prsf_enable;
can_msg_discarding_rule_type mdrsel_selection;
can_msg_sending_rule_type mmssr_selection;
} can_base_type;
mode_selection

AR Ak

CAN_MODE_COMMUNICATE: E R
CAN_MODE_LOOPBACK: NGRS
CAN_MODE_LISTENONLY: LR S
CAN_MODE_LISTENONLY_LOOPBACK:  ¥f[al+ H Wz
ttc_enable

FF A 19K PRI ] ik 885 A5 X

FALSE: 2P [R]85 5

TRUE:  JFHamfEEER R IER SO, AN A 77f /£ CAN_RFCx Fil CAN_TMCx
TR

aebo_enable

H 2018 B AR A i e

FALSE: XM HZNB H B A

TRUE: Jt)3 A3hiR H B2,

aed_enable

E 538 AR AR A R

FALSE: XM H 38 H HER B

TRUE:  JF)3 BB IR L.

prsf_enable

RIE RN 2% 1 - B A g

FALSE: ki RIS H 2 HE A%

TRUE:  RIXKRME 25 1EE A,

mdrsel_selection

FRVSC HA B R S0 25 R0 0 3 4%
CAN_DISCARDING _FIRST RECEIVED: £ bE—miic | (4R 3
CAN_DISCARDING_LAST_RECEIVED: EFBAHTCEIHR O
mmssr_selection

2 RS RIB MY F 3 %

CAN_SENDING_BY_ID: FRURFF /N B el R 3% 5
CAN_SENDING_BY REQUEST: #JGif R Mt ki%.
A~

[* 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);
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5.2.6 ¥ can_filter_default_para_init

N RAIE T K%L can_filter_default_para_init

% 46. F# can_filter_default_para_init

BiH #R
A EA can_filter_default_para_init
PR T void can_filter_default_para_init(can_filter_init_type* can_filter_init_struct);
Thegdid 47 CAN 1 JEZSWI AR AL S5 K AR IR AT
ENSH can_filter_init_struct: 817 can_filter_init_type 2R TR 4T
th =% 7
pAEIf ) 7
Vit Y F T LA can_filter_init_type KA {3 &
Bl H B 4 7
Nl

can_filter_init_type can_filter_init_struct;

can_filter_default_para_init(&can_filter_init_struct);

5.2.7 BR¥ can_filter_init
TRHIA T R can_filter_init

£ 47. B¥ can_filter_init

A i3}
PRI 4 can_filter_init
PR 3 void can_filter_init(can_type* can_x, can_filter_init_type* can_filter_init_struct);
DiReHiA 4 can_base_struct 15 & IS H V146162 CAN FIF KT A7 4%
LN | can_x: JTi&#E CAN 4hix

ZSHAT UL : CAN1

MINSHL 2 can_filter_init_struct: &\ can_filter_init_type KT IHE4El
it 24 ¥
IR [FIME ¥
Sk A F R E LA can_filter_init_type KA &
R FH e 4 7

can_filter_init_type 7F at32f415_can.h #1 5 X :

typedef struct

{
confirm_state ilter_activate_enable;
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;

2023.07.18
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uint16 _t filter_mask_low;
} can_filter_init_type;
filter_activate_enable
IR e AR 4
FALSE: SXplIntjEssd
TRUE: fiifeidyEas4l
filter_mode
I JE AR ORI FIFO k4%
CAN_FILTER_MODE_ID_MASK: #fidf
CAN_FILTER_MODE_ID_LIST: %I
filter_fifo
I JE AR ORI FIFO k4%
CAN_FILTER_FIFO0:  <Hx FIFOO
CAN_FILTER_FIFO1:  xJk FIFO1
filter_number
eSS Ik PR
HUEYER: 0~13
filter_bit
Tk e A T R e
CAN_FILTER_16BIT: it &% 5% 16bit
CAN_FILTER_32BIT: it &5 & 32bit
filter_id_high
filter_id_high F T3 & i uERSARIRTT 1 5 16 AL (32bit Az%e, By R sk i i s hriR e 2
(16bit 758, FIFRBED B e JEA BRI 1 (16bit A7 %8, BERUE D
EUEYEH: 0x0000~0xFFFF
filter_id_low
filter_id_low FH T3 & i SE 28 AR 1NAE 11K 16 £i7 (32bit £758, FE#y/FIRERD 8L i JE e Frinsg 1
(16bit A5, B/ 5 KA.
EUEYEH: 0x0000~0xFFFF
filter_mask_high
filter_mask_high F 115 E i JE A 5E AR AT 1 5y 16 £ (32bit 758, BRmB) Bk e i 4 BT ik
FRIRSF 2 (16bit 7%, BrMORE 0 Bk e i SR PR IRTT 2 15 16 A1 (32bit fr %8, FIFRBD sikE
IS FR IR 4 (16bit 758, FIFEAE).
HUME e : 0x0000~0xFFFF
filter_mask_low
filter_mask_low FH T & i S48 R #br iR 1 1K 16 A (32bit 798, B Bk e i JE 2R iR
2 (16bit 758, BFlcbizl) s e s AR IR 2 (K 16 7 (32bit 758, FIFRAE) Bk e il 8 br
WA 3 (16bit 758, FIRED.
HUfEyEH : 0x0000~0xFFFF
A~
/* 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_FIFOO;
can_filter_init_struct.filter_number = 0;

can_filter_init_struct.filter_bit = CAN_FILTER_32BIT;
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can_filter_init_struct.filter_id_high = 0;
can_filter_init_struct.filter_id_low = O;
can_filter_init_struct.filter_mask_high = 0;
can_filter_init_struct.filter_mask_low = 0;

can_filter_init(CAN1, &can_filter_init_struct);

5.2.8 MH# can_debug_transmission_prohibit

TR T BR% can_debug_transmission_prohibit

& 48. H# can_debug_transmission_prohibit

=] Hig
R can_debug_transmission_prohibit
PR A A void can_debug_transmission_prohibit(can_type* can_x, confirm_state new_state);
ThRestiik TR 25 /AR B SOR AR SC

MAZHA

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

MINSHL 2 new_state: {H&EEL< 4]
ZSHATLUER H 2 — . FALSE, TRUE
LR 7
- ELEE 7
Sk AF 7
AR 7
A~

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

5.2.9 K¥ can_ttc_mode_enable
T EHIR T BB %L can_ttc_mode_enable

Z* 49. B# can_ttc_mode_enable

| i)
ZERAE can_ttc_mode_enable
PR % A void can_ttc_mode_enable(can_type* can_x, confirm_state new_state);
Thredd IS T i A A i

MANSHA

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

HWINSH 2 new_state: {fifEEL>% 4
HSHOT LI A iz — « FALSE, TRUE

i 25 7

R A 7

S g AE 7

e F R 7
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/* can time trigger operation communication mode enable*/

can_ttc_mode_enable (CAN1, TRUE);

JERE: B can_base_init /17 ttc_enable —IiEFE 7, (XTI IHIEELIRE (7500 RIFIR R, KT
[IEGIE 7 % CAN_RFCx i1 CAN_TMCx &7 #817). it 47 can_ttc_mode_enable 1G5k, 27F
ST ITECE)GE,  HIT I TR DI FE (X IR s T A Z AT BT 7 T 1 8 7 F A& D

AT32F415[E 4 FEBSP&Pack M FHIE S

5.2.10 ¥ can_message_transmit
FEFE T BE can_message_transmit

2023.07.18

%+ 50. H# can_message_transmit

| R
R4 can_message_transmit
PRI uint8_t can_message_transmit(can_type* can_x, can_tx_message_type*
tx_message_struct);
ThRestiid HIE MR 3L

MAZHA

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

WSS 2 tx_message_struct: £ KIEMIRIL, SF can_tx_message_type
it 24 x
I [F] ] transmit_mailbox: &% WiiFh ik H i HEAE
VS Yo # tx_message_struct £ &% 3R
R FH R 2 7
can_tx_message_type ff at32f415_can.h H13E X:
typedef struct
{
uint32_t standard_id;
uint32_t extended_id;
can_identifier_type id_type;
can_trans_frame_type frame_type;
uint8_t dic;
uint8_t data[8];

} can_tx_message_type;

standard_id

PRAEFRIRTT (11bit H %0
HUE I . 0x000~0x7FF

extended_id

FRAFRE (29bit HH0
HU{Ei 3l : 0x000~0x1FFFFFFF

id_type
PRIRTFFRAY

CAN_ID_STANDARD: FiifEbRin
CAN_ID_EXTENDED: #" @iz

frame_type
et
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CAN_TFT_DATA: HHE it
CAN_TFT_REMOTE:  izfEmi
dic

BEKE (A7 byte)
WA VG 0~8
data[8]

Ry RAK 285
HUE Y [ 0x00~OxFF
~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 = 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) !=
CAN_TX_STATUS_SUCCESSFUL);

}

5.2.11 ¥ can_transmit_status_get
R T BB %L can_transmit_status_get

# 51. BR¥ can_transmit_status_get

i H iR

R can_transmit_status_get

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

Thegfig RICKIEIRZS

WMASHA can_x: JTi&#E CAN 4hix
S LLLH: CAN1

MNSH 2 transmit_mailbox: K I%IX Wik SCik H A 5

2% 7

2023.07.18 T % 90 W - I fR7A 2.0.4
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W H i3
Y IEIE e state_index: RIFIRE
Je kA P RIR ARSI IR DR L HEAE =
B H R 4 ¥

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 = 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] = Ox44;

tx_message_struct.data[4] = Ox55;

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) !=
CAN_TX_STATUS_SUCCESSFUL);

}

5.2.12 ¥ can_transmit_cancel
AR T K% can_transmit_cancel

% 52. F# can_transmit_cancel

| i)
R34 can_transmit_cancel
R ER T void can_transmit_cancel(can_type* can_x, can_tx_mailbox_num_type transmit_mailbox);
Dhredd Wi A%
HNSH can_x: FTi&#EH) CAN 4hik
ZSHAT LLEH: CANT
MINZH 2 transmit_mailbox: & i%iX Wi ik H il AE 5
it 25 7
IR [AME 7
So oAt Je R IE—WUHR SO SRIBURIE IRAR 5
Wi F R 2 x
zE:&W T F91R - I R 2.0.4
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Bl

/* cancel a transmit request */
uint8_t transmit_mailbox;

transmit_mailbox = can_message_transmit(CAN1, &tx_message_struct);

can_transmit_cancel(CAN1, (can_tx_mailbox_num_type)transmit_mailbox);

5.2.13 HK# can_message_receive
FEHFER T RE can_message_receive

% 53. F# can_message_receive

B | iR
R4 can_message_receive
R E R Y void can_message_receive(can_type* can_x, can_rx_fifo_num_type fifo_number,
can_rx_message_type* rx_message_struct);
ThRedtiid FRU— TR S

MASHA

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

WANSH 2 fifo_number: i K FIFO
ZSHT LR H H 2 — ¢ CAN_RX_FIFO0, CAN_RX_FIFO1
L e rx_message_struct: W EIMIRL, 2% can_rx_message_type
IR [F{H p
So oAt Pl FIFO JE%% (FIFO #R3CEH AN O
15 18 FH R B void can_receive_fifo_release(can_type* can_x, can_rx_fifo_num_type fifo_number);
can_rx_message_type 7t at32f415_can.h H5E :
typedef struct
{
uint32_t standard_id;
uint32_t extended_id;
can_identifier_type id_type;
can_trans_frame_type frame_type;
uint8_t dic;
uint8_t data[8];
uint8_t filter_index;

} can_rx_message_type;

standard_id

FREFR RS (11bit A %0
HUfEJalEl: 0x000~0x7FF

extended_id

TRFFIUE (20bit A XD
B 7 : 0x000~0x1FFFFFFF

id_type
PRIRTFFEAY

CAN_ID_STANDARD: #Hré#EAR ST
CAN_ID_EXTENDED: ¥ fErriRAT
frame_type

2023.07.18 % 92|
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i

CAN_TFT_DATA: EAE U]
CAN_TFT_REMOTE: izf2in
dic

BaEKE (A7 byte)
HEYF: 0~8

data[8]

R RAE BB
HUE S : 0x00~OxFF
filter_index

PR VLACFF S (R BRINIE L I ISR R 51 5 )

HUE VG E . 0x00~0xFF
~

/* can receive message */

can_rx_message_type rx_message_struct;

can_message_receive(CAN1, CAN_RX_FIFOO, &rx_message_struct);

5.2.14 KK¥ can_receive_fifo_release

2023.07.18

NERIIA T %L can_receive_fifo_release

% 54. ¥ can_receive _fifo_release

|
R can_receive_fifo_release
R Y void can_receive_fifo_release(can_type* can_x, can_rx_fifo_num_type fifo_number);
Digefliid R FIFO
WMAZHA can_x: T+ CAN 4hix
ZZHAT LI CAN1
MANZH 2 fifo_number: fHE FIFO
ZSHT LR H H 2 — ¢ CAN_RX_FIFOO0, CAN_RX_FIFO1
i 24 T
12 [EE o
SR kAT CLEEE FIFO A 3RS
R FH e 4 p
N

/* can receive message */

rx_message_struct)

{
/* get the id type */

/* get the data field */

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

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

% 93|
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PRETR FIFO R SEHEEL FIFO*/
/* release the fifo */
can_receive_fifo_release(can_x, fifo_number);

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

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

5.2.15 ¥ can_receive_message_pending_get

NEAIA T B # can_receive_message_pending_get

% 55. H# can_receive_message_pending_get

| R

R4 can_receive_message_pending_get

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

ThRestiid K FIFO AR sz U SO H

MANZEA can_x: FTiEF:) CAN #hi%
ZZHAT LU CAN1

WSS 2 fifo_number: A1k FIFO
TS HT LR E P2 — . CAN_RX_FIFOO, CAN_RX_FIFO1

it 24 T

A EIRN message_pending: FIFO s {531 SC 8 B

SR kAT 7

R FH eR 2 7

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

5.2.16 BR¥ can_operating_mode_set

NE IR T K%L can_operating_mode_set

% 56. ¥ can_operating_mode_set

| i)

ZERAEA can_operating_mode_set

PR % A error_status can_operating_mode_set(can_type* can_x, can_operating_mode_type
can_operating_mode);

Dhretd CAN AR E

HNSH can_x: FTi&#EH) CAN 4hik
BT LEH: CANT

MANSH 2 can_operating_mode: CAN T{/ERiR ik

Hth =% 7

2023.07.18 % 94|
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W H i3
IR A status: WEET )
etk kAT 7
B H R 4 ¥

can_operating_mode

CAN_OPERATINGMODE_FREEZE:
CAN_OPERATINGMODE_DOZE:
CAN_OPERATINGMODE_COMMUNICATE:

HREEREA--FT CAN #2841 4a 1k
MRS 30--CAN I B 11, 545 i g
AR A H T IR

Bl

5.2.17

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

[*BEAT CAN i B v a1/

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

can_operating_mode_set (CAN1, CAN_OPERATINGMODE_COMMUNICATE);

PIFIRIE RS . WRARSTH

¥ can_doze_mode_enter

AR T K% can_doze_mode_enter

& 57. ¥ can_doze_mode_enter

2023.07.18

TiH Eiipy
ERAE can_doze_mode_enter
R AR T can_enter_doze_status_type can_doze_mode_enter(can_type* can_x);
Dhred BB ARAR

LN 2|

can_x: FTi&FH) CAN 4k
ZZHA LLIEH: CAN1

i 24 7
IR [E{E can_enter_doze status: # NEEIRIFEZZ A )
SR kAT 7
e F e 7

can_enter_doze_status

N BEARASE 2 75
CAN_ENTER_DOZE_FAILED: N BEARAE R I
CAN_ENTER_DOZE_SUCCESSFUL: #f AERREL R 5Th

N

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

can_enter_doze_status = can_doze_mode_enter(CAN1);

% 95| WA 2.0.4
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5.2.18 ¥ can_doze mode_exit

TR T BR% can_doze_mode_exit

3 58. H# can_doze_mode_exit

BiH ity
PR EA can_doze_mode_exit
PR 2 A can_quit_doze_status_type can_doze_mode_exit(can_type* can_x);
Thegfik TE H B AR

MWASHA

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

28 7
IR [E{E can_quit_doze_status: 3B HIEIRME 20 7 BT
SR okt 7
B FH o 4 7

can_quit_doze_status
T8 Y A ARAR 22 75 D)

CAN_QUIT_DOZE_FAILED:

IR R B AR A SR

CAN_QUIT_DOZE_SUCCESSFUL:  iEHHERRF A %Th

N

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

can_quit_doze_status = can_doze_mode_exit (CAN1);

5.2.19 ¥ can_error_type_record_get

NE A T K%L can_error_type_record_get

#* 59. BA# can_error_type_record_get

| R
ERAE can_error_type_record_get
R Y can_error_record_type can_error_type_record_get(can_type* can_x);
Digeftik L CAN 452K

MASHA

can_x: FTi&#H) CAN 4hix
ZSHT LAEE: CAN1

i 24 T
IR [B{E can_error_record: &R
SR kAT T
R FH eR 4 p

can_error_record

48 50

A =Y
CAN_ERRORRECORD_NOERR: WARERAE
CAN_ERRORRECORD_STUFFERR: RLIE AR 1R
CAN_ERRORRECORD_FORMERR: e A 1R

2023.07.18
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CAN_ERRORRECORD_ACKERR: [ R
CAN_ERRORRECORD_BITRECESSIVEERR:  [a:f7 4%

CAN_ERRORRECORD_BITDOMINANTERR:
CAN_ERRORRECORD_CRCERR:

BRI R
CRC el thin

CAN_ERRORRECORD_SOFTWARESETERR:  #ff ¥ &4&ix
il

5.2.20

/* 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

NERFER T % can_receive_error_counter_get

% 60. ¥ can_receive_error_counter_get

| iR
PR e can_receive_error_counter_get
Pk gt uint8_t can_receive_error_counter_get(can_type* can_x);
Tyhe ik B CAN HZ2UCHT R T4
WMANSH can_x: FTIEF CAN 4
ZZSHT LLIEEL: CAN1
it 24 x
IR [BME receive_error_counter: IR
ZHEHE: 0x00~0xFF
Sk ok AF x
R FH R 2 7
Bl

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

receive_error_counter = can_receive_error_counter_get (CAN1);

5.2.21 ¥ can_transmit_error_counter_get

2023.07.18

TR T A% can_transmit_error_counter_get

% 61. E# can_transmit_error_counter_get

i H iR
k1€ can_transmit_error_counter_get
BRI Y uint8_t can_transmit_error_counter_get(can_type* can_x);
ThRedtik BEHL CAN KR4
MINZE can_x: FTiEFE) CAN #hik
SR LLEH: CANT
25 .
IR [B{E transmit_error_counter: & ik4E R4
ZHEH]: 0x00~0xFF

®ITH
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BiH Eiipy
PSS ¥
Wi F pa 4 ¥

Bl

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

transmit_error_counter = can_transmit_error_counter_get (CAN1);

5.2.22 PK¥ can_interrupt_enable

N AR T K% can_interrupt_enable

2023.07.18

% 62. BA# can_interrupt_enable

T H iR

A€ can_interrupt_enable

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

Thread ATREIE 2 (1) CAN Hh iy

MINZE can_x: FTIEFEM CAN 4hixt
ZSHOT LLILEL: CAN1

MINSH 2 can_int: CAN thiik

WASH3 new_state: {fifiEnk>%H]
ESHOTLLIEECE Hh 2 — « FALSE, TRUE

25 7

R [EME 7

Sk ok AF x

B R T

can_int

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

Bl

FIK MR AL 5€ B KA E
UL FIFO 0 R Cz b W fi fig
F2Wi FIFO 0 JisHh i e

UL FIFO 0 i i b b il g
U FIFO A i aCz b Wi fig
B2 FIFO 1 3 i

UL FIFO 1 ik i b b i g
R E S e e
BRI N P T e
B R T e
BRI R P Il g
HH LR R 1 A e
AR HH e AR G 1 o B o
RN i A 2 14 v B £

2p
He
2p
He
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/* can interrupt config */
nvic_irq_enable(CAN1_SE_IRQn, 0x00, 0x00);/*CANL 455 R 2545 1k f ik
nvic_irq_enable(USBFS_L_CAN1_RXO0_IRQn, 0x00, 0x00);/*CAN1 FIFOO i Iii*/

/* 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);

FILTUASE R PR ISR, TEME R RAASC W U2 58 LT/
can_interrupt_enable(CAN1, CAN_EOIEN_INT, TRUE);

5.2.23 K¥ can_flag_get
NERFER T %L can_flag_get

& 63. ¥ can_flag_get

| iR

R4 can_flag_get

PR A A flag_status can_flag_get(can_type* can_x, uint32_t can_flag);

ThRestiik SREUTIE R CAN i

MANZHA can_x: Frik#EMf) CAN 4hk
ZSHOT LUIERL: CAN1

WASH 2 can_flag: FEERBURESMIFFHILEE
ZSEEAREIR W can_flag

i 24 7

YL EN flag_status: FREALFPRES
ZAREE A b2 —: SET, RESET

SR kAT 7

R FH R 2 7

can_flag

CAN I Tk £ 5 ZERBUIRGS br &, KT S8 51 r .

CAN_EAF_FLAG:
CAN_EPF_FLAG:
CAN_BOF_FLAG:
CAN_ETR_FLAG:
CAN_EOIF_FLAG:

MRk bRk
g shbr &
M bR &

%Hlﬁ%ilﬂijﬁmu (% %%335“5 0*]“@

H LR bR

CAN_TMOTCF_FLAG: 45 0 & %58 libr &
CAN_TM1TCF_FLAG: R4 1 & i%5emibr&
CAN_TM2TCF_FLAG: 45 2 & %58 iibr &

CAN_RFOMN_FLAG:

CAN_RFOFF_FLAG:

CAN_RFOOF_FLAG:
CAN_RF1MN_FLAG:

CAN_RF1FF_FLAG:

FIFOO dF5h5 &
FIFOO jifitr &
FIFOO i thhr
FIFO1 dk5ts i
FIFO1 Jfitr &

# 99 M
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CAN_RF10F_FLAG:
CAN_QDZIF_FLAG:
CAN_EDZC_FLAG:

CAN_TMEF_FLAG
il

FIFO1 i thbr
IR H B R AR 2 2
BENBREHRAS 0 6

FORMBAATARE (ZAKIEMEFAE— 2D

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

5.2.24 E ¥ can_flag_clear
NERIA T R can_flag_clear

2023.07.18

% 64. ®¥ can_flag_clear

|
R can_flag_clear
PR A A void can_flag_clear(can_type* can_x, uint32_t can_flag);
ThRestiid TERRIEE 1 CAN Fri&

MAZHA

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

WMANSH 2 can_flag: FEiEEMAREILS:
ZSEEANHER W can_flag
it 25 7
I 7
Je skt 7
e FH R 2 7
can_flag:

CAN Hl Tk # / ZHRERIAR S, KAl S 5T

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_RFOFF_FLAG:
CAN_RFOOF_FLAG:
CAN_RF1FF_FLAG:
CAN_RF10F_FLAG:
CAN_QDZIF_FLAG:
CAN_EDZC_FLAG:
CAN_TMEF_FLAG:
JEE: CAN_RFOMN_FLAG (FIFOO FE454vd) 1 CAN_RFIMN_FLAG (FIFO1 JE55fnds) 1t B &
KRR, AT BRI E

HHR Ehbe
RPN bR
ISY2 PNLILI

BRFMIE AR E (HRIEAIE 0 4

IR bR

HEAE O A% 58 i &
HEAE 1 A% 5E b &
MRS 2 A% 58 b &

FIFOO jifitr &
FIFOO i tidx &
FIFO1 jifitr &
FIFO1 i thidr
AR H AR A 2
BEN R AR AR &

FORMBAATARE (= KIEMERAE— 2D

% 100 W
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Bl

5.3

2023.07.18

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

eI RALEE (CRM)

CRM i {744t crm_type, & T X f“at32f415_crm.h i R :

/**

* @brief type define crm register all

*/
typedef struct
{

} crm_type;

TRAEH T CRM TA7F28 80

# 65. CRM FFExT MK

S R
ctrl 44 1) 2 A7 2%
cfg I B P A
clkint IS o B 2 A7 %
apb2rst APB2 4N A F A7 48
apb1rst APB1 A& A F A7 4%
ahben AHB AT i B 75 A7 A%
apb2en APB2 4 i Bl BE 25 47 5%
apbien APB1 A& B BE 25 47 5%
bpdc FL U At H s ) A7
ctrists IR A7
ahbrst AHB S E N F A7 A%
pll PLL ML & & 178
misc1 WA e AT A5 1
otg_extctrl OTG sz 27 /7 2%
misc2 BANEFAERS 2

TREH T CRM PR %A

% 66. CRM FEERH LT

ik e Ei::3o
crm_reset Vo IF o 5 AR A R ASEEL ) B A A A RS B AL
crm_lext_bypass JECTH A1 TS B o 5 2 1
crm_hext_bypass T A7 R 5 g A

crm_flag_get

RERER flag brE BB ST

crm_hext_stable_wait

S SN v N R T AR E

crm_hick_clock_trimming_set

o5 B PO AT v S A R

crm_hick_clock_calibration_set

2 A S e T I B A A

101 R’
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5.31

2023.07.18

crm_periph_clock_enable AN B A e
crm_periph_reset SRR E
crm_periph_sleep_mode_clock_enable | #MX7EBEIRBLR T4k &
crm_clock_source_enable SH R R E
crm_flag_clear THBRTR E bR AL
crm_ertc_clock_select ertc B EPYFIERE
crm_ertc_clock_enable ertc B £ {ERE R B

crm_ahb_div_set

SCLK | AHB i i 2 4k &

crm_apb1_div_set

AHB 541 5] APBA B4 (K4 ik B

crm_apb2_div_set

AHB i3] APB2 I £ ¥ 43 5515 B

crm_adc_clock_div_set

ADC I 73 S B

crm_usb_clock_div_set

PLL I 5 5] USB I £ ) 43 43 v B

crm_clock_failure_detection_enable

I b 1 2R M T e Aok i o

crm_battery _powered_domain_reset

R R AR R A e B

crm_pll_config

B PLL S S A5 A 5

crm_pll_config2

WE PLL W 4PJR R 54 R 2070 2

crm_sysclk_switch

FAAE 2R G B g Sk P 1 46

crm_sysclk_switch_status_get

I8 [ 24 P A R G0 e O B

crm_clocks_freq_get

AR s NE ol R PR S

crm_clock_out_set

TEFRAE clkout & A1 1% b Ay s e

crm_interrupt_enable

FRE [ A e 1 B

crm_auto_step_mode_enable

H Bh I i e B E

crm_hick_sclk_frequency_select

N A T I PR R O R G B, R RGO PR DY 8M Bl

48M

crm_usb_clock_source_select

BEFE PLL BN #E A 5 (48MD) 2 USB I B

crm_clkout_div_set

clkout iy H B g o A% B

crm_otgfs_ep3_remap_enable

OTGFS i &, 3 HMLGT AL B

crm_usbdiv_reset

USB 73 #itds R 5 B

crm_pll_parameter_calculate

pll At B8 H shil &

¥ crm_reset
FERFIAR T BAEL crm_reset

R 67. R crm_reset

BH

[P

ZERAEA crm_reset

=

o 4 Y void crm_reset(void);

Thaestik Ha b b B2 Ao 7 AR 27 A7 S AN RS R AL

MASHA x

MANZH 2

it 28

R [EME

SR KA

off | off ol | ot | oH

Wik H pa
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1. ZEREA KB4 CRM_CTRL /] HICKTRIM[5:0]4%
2. RS EE %77 CRM_BPDC M%if£#% CRM_CTRLSTS.

N

/* reset crm */

crm_reset();

5.3.2 ¥ crm_lext_bypass
NERFIAR T PAEL crm_lext_bypass
% 68. E# crm_lext_bypass
i H Had
R4 crm_lext_bypass
R E R Y void crm_lext_bypass(confirm_state new_state);
ThRestiik RIS I b 55 B i B
MANZH new_state: lext 57 IUHPIRA . RS (TRUE), KHMIS5HE (FALSE)
MANZH 2 x
ot 28 x
IR [FH o
Se kAT MR AR I B 72 R AR RE B DL R BEAT BOE
W e 2 I
il
/* enable lext bypass mode */
crm_lext_bypass(TRUE);
5.3.3 ¥ crm_hext_bypass
NRIAR T BRE crm_hext_bypass
% 69. ¥ crm_hext_bypass
W H #iR
ERAE crm_hext_bypass
R B T void crm_hext_bypass(confirm_state new_state);
ThRedtik PR A IR 55 i
MANSHA new_state: hext S#EEHIBIRA . g5 (TRUE), KHIZ5i% (FALSE)
HNSH 2 7
i 24 7
IR [al{E 7
So oAt AR I B AR R A RE AR O T BEAT ROE
W F R 2 7
2Nl
/* enable hext bypass mode */
crm_hext_bypass(TRUE);
5.3.4 E#¥ crm_flag_get

FERAE T EE crm_flag_get

2023.07.18
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R 70. B crm_flag_get

A i)
A€ crm_flag_get
PR 2 A flag_status crm_flag_get(uint32_t flag);
Difeftig A 4R 2 1 flag iR BN IR E S5 &
NS flag: +87€ 175 E AT flag br&
HMANSH 2 7
it 25 7
IR [B{E flag_status: flag br &M EL. BiL (SET), KE# (RESET)
Skt 7
B R FH o 4 7
flag
&

TRE T 2L HCAIWT Y flag br

AN

CRM_HICK_STABLE_FLAG:
CRM_HEXT_STABLE_FLAG:

CRM_PLL_STABLE_FLAG:

CRM_LEXT_STABLE_FLAG:
CRM_LICK_STABLE_FLAG:
CRM_NRST_RESET_FLAG:

CRM_POR_RESET_FLAG:

CRM_SW_RESET_FLAG:

CRM_WDT_RESET_FLAG:

CRM_WWDT_RESET_FLAG:

CRM_LOWPOWER_RESET_FLAG:
CRM_LICK_READY_INT_FLAG:
CRM_LEXT_READY_INT_FLAG:
CRM_HICK_READY_INT_FLAG:
CRM_HEXT_READY_INT_FLAG:
CRM_PLL_READY_INT_FLAG:
CRM_CLOCK_FAILURE_INT_FLAG:

N

DA T B AR A i
A e T B B AR b R
PLL B $ffa e br i
AN IR e B AR b i
PN BB I B AR A i
NRST & & A5 &
FHARHEEE AR
BAF R AR bR E
IR Ak &
WA TR A bR E
IKDIFEE bR &

R P PRSI A 2 v b 5
R AP RIS B A R v b 5
T P F I B AR E rh TR
ey MR I AR E P TR

PLL i & fa e R irbr &
A 2R 2850 W b 2

/* wait till pll is ready */

{
}

while(crm_flag_get(CRM_PLL_STABLE_FLAG) != SET)

5.3.5 BE# crm_hext_stable wait
TR T K% crm_hext_stable_wait
R 71. B crm_hext_stable_wait
HA R
PR EA crm_hext_stable_wait
R Y error_status crm_hext_stable_wait(void);
TheeHik LR AN R AR AR R e
2023.07.18 - #1041 - A 2.0.4
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HiA iR

NSH 7

NS 2 7

i 25 7

IR [EE error_status: REEIRFAFEIRES. %I (SUCCESS), KKk (ERROR)
SRSkt 7

e F R 7

il

/* wait till hext is ready */

{
}

while(crm_hext_stable_wait() == ERROR)

5.3.6 B crm_hick_clock_trimming_set

NERFER T % crm_hick_clock_trimming_set

& 72. B# crm_hick_clock_trimming_set

H #iR
A€ crm_hick_clock_trimming_set
PR T void crm_hick_clock_trimming_set(uint8_t trim_value);
Thread AT TP A S vt P A AR
MNZH trim_value: RAEFME . BRIAE N 0x20, BTGy 0~0x3F
MWANZH 2 x
a2 8 x
A IR 7
Sk ok AF x
W F R 2 7
Nl
/* set trimming value */
crm_hick_clock_trimming_set(Ox1F);

5.3.7 ¥ crm_hick_clock_calibration_set

AR T pR % crm_hick_clock_calibration_set

2023.07.18

R 73. EH crm_hick_clock_calibration_set

A iR
PR 4 crm_hick_clock_calibration_set
R Y void crm_hick_clock_calibration_set(uint8_t cali_value);
Digeftik R DAY v T AR Y A
WMASHA cali_value: REAMAE. BRIME NI K, WEIEHE Y 0~0xFF
HNSH 2 7
25 p
IR A p
So okt p
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BH

[P

W F R 2

Bl

/* set trimming value */

crm_hick_clock_trimming_set(0x80);

5.3.8 BE# crm_periph_clock_enable

N AR T K% crm_periph_clock_enable

& 74. KE crm_periph_clock_enable

A ik
A EA crm_periph_clock_enable
R Y void crm_periph_clock_enable(crm_periph_clock_type value, confirm_state
new_state);
ThRestiid AN B A5 i 1 B
MWNZHA value: F&7EM AN 2SR
MANSH 2 new_state: RN EARDE. JFH (TRUE), XM (FALSE)
i 24 7
IR [EME 7
Seth kAT 7
B R FH R 2 7
value

FeE 4%, crm_periph_clock_type 7 at32f415_crm.h . S HEM a4 0N CRM_#h%
4 PERIPH_CLOCK.

CRM_DMA1_PERIPH_CLOCK:
CRM_DMA2_PERIPH_CLOCK:

CRM_PWC_PERIPH_CLOCK:

N

Hh8E dmat [Fh it oE X
Hh8E dma2 (a1 oE X

A& pwe FIAMBERS B e X

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

5.3.9 K# crm_periph_reset
FEAFER T B E crm_periph_reset
F 75. E# crm_periph_reset
mH ik
R4 crm_periph_reset
PR E void crm_periph_reset(crm_periph_reset_type value, confirm_state new_state);
Theefid SAEEANEE
MWASHA value: fREMF LM E MY
MANZH 2 new_state: FrE4h B ERZG. i (TRUBD, %1 (FALSE)
LT ¥
IR [EE ¥
2023.07.18 - % 106 - 7 2.0.4
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HiA iR
S okt ¥
B H R 4 ¥
value

e MAN%, crm_periph_reset_type 7 at32f415_crm.h . S HECERAK a4 NN : CRM_Ah%
% PERIPH_RESET.
CRM_DMA1_PERIPH_RESET: 4Nk dmat [{i4h & fir 52 ¥
CRM_DMA2_PERIPH_RESET: 4k dma2 [{i4h i fir s X

CRM_PWC_PERIPH_RESET: 44 pwe (4N 75 L

Bl

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

5.3.10 ¥ crm_periph_sleep_mode_clock_enable

N AR T K% crm_periph_sleep_mode_clock_enable

& 76. ¥ crm_periph_sleep_mode_clock_enable

i H

i7p%)

4

crm_periph_sleep_mode_clock_enable

==

R MR

void crm_periph_sleep_mode_clock_enable(crm_periph_clock_sleepmd_type

value, confirm_state new_state);

BILi 1 (R

M AE B IRASE 2T I B A e B B

BMINSH

value: F55E M F A& BEARKE = T I £h 2 A

MINSHL 2

new_state: B4 BIRZE. JFE (TRUE), XM (FALSE)

it 25

x

iR [ElME

S

e FH eR 2

off ot | od

value

fRE M4, crm_periph_clock_sleepmd_type 7£ at32f415_crm.h /1. HSEEEAI ) 42 FA -
CRM_4I%4 PERIPH_CLOCK_SLEEP_MODE.

CRM_SRAM_PERIPH_RESET: 4% sram 7EHEAREE LT FIR e X

CRM_FLASH_PERIPH_RESET: #hj flash 7EREARA A (I Bz X

2N

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

5.3.11 E# crm_clock_source_enable

R T % crm_clock_source _enable

R 77. B crm_clock_source_enable

T H

Hik

crm_clock_source_enable

2023.07.18

107 R’

WA 2.0.4




[

AT32F415[E 4 FEBSP&Pack M FHIE S

W H Ei: o)
PR E R Y void crm_clock_source_enable(crm_clock_source_type source, confirm_state
new_state);
Thegfik H I B RAE R B E
MASHA source: 8 I BhEEY
MASH 2 new_state: RN EARE. FFH (TRUE), XM (FALSE)
12 [EME ¥
So oAt I
B R I
source
T T RIET B

CRM_CLOCK_SOURCE_HICK:
CRM_CLOCK_SOURCE_HEXT:
CRM_CLOCK_SOURCE_PLL:
CRM_CLOCK_SOURCE_LEXT:
CRM_CLOCK_SOURCE_LICK:

N

T AL PN S
1o TG M I
PLL

R ARSI Bh R
RS P I Bh R

/* enable hext */

crm_clock_source_enable (CRM_CLOCK_SOURCE_HEXT, FALSE);

5.3.12 ¥ crm_flag_clear
MR T B % crm_flag_clear

F 78. ¥ crm_flag_clear

TH

D)

PRE4

crm_flag_clear

£
PR AR

void crm_flag_clear(uint32_t flag);

Lhae g

TRBRARE bR B AL

MASHA

flag: fiE 17 ZiE R 1Y flag A&

MMANZH 2

¥

fnth 25

iR el

Stk okt

Wik F pa 2

off [ off | off | ot

flag

TRE T EIEFR Y flag Fri&

CRM_NRST_RESET _FLAG:
CRM_POR_RESET_FLAG:
CRM_SW_RESET _FLAG:
CRM_WDT_RESET_FLAG:
CRM_WWDT_RESET_FLAG:
CRM_LOWPOWER_RESET_FLAG:
CRM_ALL_RESET_FLAG:
CRM_LICK_READY_INT_FLAG:

2023.07.18

NRST & & b5 &

E AR R R A bR
BAFRAL bR SRR

B IR ALbRE
[CARERREOFE R I
RIFER AL bR &

firfr EAbRE

U3 P PSS PR RE B s 25
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CRM_LEXT_READY_INT_FLAG:
CRM_HICK_READY_INT_FLAG:
CRM_HEXT_READY_INT_FLAG:
CRM_PLL_READY_INT_FLAG: PLL
CRM_CLOCK_FAILURE_INT_FLAG:

B

IR S I PR RE b 25
T T P ER IR AR E P TR
e I AR I B AR E P TR &
I B A E s
I i SR 2 s

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

5.3.13 E# crm_ertc_clock_select

R T RE crm_ertc_clock_select

& 79. BH crm_ertc_clock_select

A i3}
R crm_ertc_clock_select
PRI void crm_ertc_clock_select(crm_ertc_clock_type value);
e ik ertc i BhJEIE PR
LN | value: FIREM ertc FHEPJRSER
MANSH 2 7
it 24 7
IR [F{H 7
SR kAT 7
R FH R 2 ¥
value

T T ELE M ertc BB
CRM_ERTC_CLOCK_NOCLK:
CRM_ERTC_CLOCK_LEXT:
CRM_ERTC_CLOCK_LICK:

TEIf BRRIEAE ertc I h
HMERARE I BhIEAE ertc I h
PRI I B L $% erte I

CRM_ERTC_CLOCK_HEXT_DIV: 4154l 128 4345 2 1E ertc il

Bl

/* config lext as ertc clock */
crm_ertc_clock_select (CRM_ERTC_CLOCK_LEXT);

5.3.14 X ¥ crm_ertc_clock_enable
AR T k% crm_ertc_clock_enable

2023.07.18

3+ 80. A# crm_ertc_clock_enable

T H ik
ZERAEA crm_ertc_clock_enable
PR E void crm_ertc_clock_enable(confirm_state new_state);
Dhredd ertc IR AE R B
WASHA new_state: i ertc M4 EIRZE. B (TRUE), 5% (FALSE)
MWANZH 2 W
Hth =% W

% 109 |/
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BiH Ei: o)
A EIf ) P
So oAt x
Wi e 2 x
2Nl
/* enable ertc clock */
crm_ertc_clock_enable (TRUE);

5.3.15 Ei#¥ crm_ahb_div_set
NERIA T K% crm_ahb_div_set

% 81. ¥ crm_ahb_div_set

BiH iR
A EA crm_ahb_div_set
BRI AR Y void crm_ahb_div_set(crm_ahb_div_type value);
ThRefik SCLK #| AHB I 4 i) 40 $71% B
NS value: i BEE I/ ME
WANS¥ 2 T
CHIE S T
R E{E T
Serh skt ¥
e P B 5 P
value
CRM_AHB_DIV_1: SCLK 4 1 230 5i/E Ay AHB 4
CRM_AHB_DIV_2: SCLK 4 2 230 45i/E 5 AHB g
CRM_AHB_DIV_4: SCLK 4 4 73 5i/E 5y AHB I 4
CRM_AHB_DIV_8: SCLK B8l 8 70 4ifE N AHB B £

CRM_AHB_DIV_16: SCLK B 16 4045/ AHB H
CRM_AHB_DIV_64: SCLK i 8h 64 43 4iifE Ny AHB B
CRM_AHB_DIV_128:  SCLK H}4f 128 4345 A AHB 8
CRM_AHB_DIV_256: SCLK 4l 256 445ifF & AHB i 4
CRM_AHB DIV _512:  SCLK %t 512 4347 A AHB I
A~

/* config ahbclk */

crm_ahb_div_set(CRM_AHB_DIV_1);

5.3.16 Fi# crm_apb1_div_set
FEAFER T K% crm_apb1_div_set

% 82. ¥ crm_apb1_div_set
A R

PRI H4 crm_apbl_div_set
PR 25 A void crm_apb1_div_set(crm_apb1_div_type value);
Thaefihid AHB i 3 APBA I 48l (1) 43 47 1

2023.07.18 10| hRZs 2.0.4
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HiA iR
LN | value: & 173 WiE
MANSH 2 ¥
12 [EME
Je kA
B F R 4
value
CRM_APB1_DIV_1: AHB Il 1 438549 APB1 N4
CRM_APB1_DIV_2: AHB I 2 438549 APB1 I 4
CRM_APB1_DIV_4: AHB I 4 43 854E 9 APB1 I 4
CRM_APB1_DIV_8: AHB I8 8 4345y APBA IR 4
CRM_APB1_DIV_16:  AHB %} 16 74y APB1 4
Bl

of | ol | o] et

/* config apb1clk */
crm_apb1_div_set(CRM_APB1_DIV_2);

5.3.17 BKi¥ crm_apb2_div_set
TNRIIA T % crm_apb2_div_set

% 83. E# crm_apb2_div_set

TiH Eii:py
R crm_apb2_div_set
R ER T void crm_apb2_div_set(crm_apb2_div_type value);
DhRe ik AHB I 3] APB2 I 4k 1) 43 47 1% B
HNSH value: 15 & 14 M
MWANZH 2 x
a2 8 x
A EIRN 7
Sk ok AF x
Bl H R 2 7
value

CRM_APB2_DIV_1: AHB I 8 1 43454y APB2 IR
CRM_APB2_DIV_2: AHB I 81l 2 4345y APB2 [N
CRM_APB2_DIV_4: AHB I £ 4 4345y APB2 [N
CRM_APB2_DIV_8: AHB I £l 8 4345ifF )y APB2 [N
CRM_APB2 DIV_16:  AHB if#h 16 434ifE A APB2 i 4
N

/* config apb2clk */
crm_apb2_div_set(CRM_APB2_DIV_2);

5.3.18 ¥ crm_adc_clock_div_set
NERAIR T BR% crm_adc_clock_div_set

2023.07.18 A K hRZs 2.0.4
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% 84. H# crm_adc_clock_div_set

BiH #R
A€ crm_adc_clock_div_set
PR T void crm_adc_clock_div_set(crm_adc_div_type div_value);
Thaedtik ADC I 73 Sis &
MANZEA div_value: #F¥HE K5 5ifE
MANZH 2 7
th =% 7
A EIf ) P
Se ik AF 7
iR H B 2 7
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:
il

APB % 2 7345/l ADC 4
APB %l 4 7345/ % ADC 4
APB %l 6 73451l ADC 4
APB % 8 7345l ADC 4
APB il 12 20 45ifF >y ADC
APB % 16 70 45ifF >y ADC

/* config adc div 4 */

crm_adc_clock_div_set (CRM_ADC_DIV_4),

5.3.19 K% crm_usb_clock_div_set
AR T K% crm_usb_clock_div_set

2023.07.18

%% 85. ¥ crm_usb_clock_div_set

A Ei:13%)
ERAE crm_usb_clock_div_set
R Y void crm_usb_clock_div_set(crm_usb_div_type div_value);
Digefliid PLL B4h 3] USB I4 (1 4: 41 % B
MANSHA div_value: &7 HH
HNSH 2 7
i 24 7
IR [EME 7
So okt 7
R FH e 4 7
div_value

CRM_USB_DIV_1_5:
CRM_USB_DIV_1:
CRM_USB_DIV_2_5:
CRM_USB_DIV_2:
CRM_USB_DIV_3_5:
CRM_USB_DIV_3:
CRM_USB_DIV_4:
~Fl

PLL i4h 1.5 £ 73 Sy USB B4
PLL iFf 1 550550 USB I
PLL i4h 2.5 £ 73 4ifE y USB B4
PLL i4h 2 550554y USB I
PLL B%f 3.5 fi5 0 5iE v USB B 4
PLL i4h 3 540 551E >y USB i £
PLL i4h 4 550 551E >y USB B £

E1M2H)

WA 2.0.4




[

AT32F415[E 4 FEBSP&Pack M FHIE S

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

5.3.20 ¥ crm_clock_failure_detection_enable

AR T A% crm_clock_failure_detection_enable

% 86. E# crm_clock_failure_detection_enable

i H Had
A EA crm_clock_failure_detection_enable
PR void crm_clock_failure_detection_enable(confirm_state new_state);
TyRe ik I b SR S5CRGIN Th RE A 8 1 L
WS new_state: FrEERSE. JFE (TRUBE), &1 (FALSE)
MANZH 2 7
a2 8 x
pAEIf ) 7
So oAt I
W F e 2 I
il
/* enable clock failure detection */
crm_clock_failure_detection_enable(TRUE);

5.3.21 ¥ crm_battery powered_domain_reset

T ERAE T K% crm_battery_powered_domain_reset

Z* 87. BA# crm_battery_powered_domain_reset

TH

D)

crm_battery_powered_domain_reset

void crm_battery_powered_domain_reset(confirm_state new_state);

BILi 1 (B

R R A SR A T

LN 2|

new_state: B EIRES. B4 (TRUE), A"EAL (FALSE)D

MINSHL 2

x

it 28

IR [BI{E

Stk okt

e F e 2

off [off | ot | oH

T 7 2 BB I R AT I, 3l H R R AR 2 2 TRUE BE X il i dskadb AT 247, 58 iR AL )5
FALSE ¢ 5€ % H BB {1k LA SR A7

2N

/* reset battery powered domain */
crm_battery _powered_domain_reset (TRUE);

5.3.22 ¥ crm_pll_config
NERAE T B EL crm_pll_config

2023.07.18
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% 88. H# crm_pll_config

BiH #R
A€ crm_pll_config
PR 2 A void crm_pll_config(crm_pll_clock_source_type clock_source, crm_pll_mult_type
mult_value);
Thegfig BeE PLL Wi S A AR 3
NS clock_source: PLL 547
MASH 2 mult_value: {545 &%k
th =% 7
Il ) P
PSS FERC B AL AR PLL BT RIAH LR pll R o O T s B e
Bl H R 4 7

clock_source

CRM_PLL_SOURCE_HICK:
CRM_PLL_SOURCE_HEXT:

1965 PN e T S A R R PLL B AR
RPN B E A PLL B8R
196 B A e T S A 23 A0 1 D PLL BB R

2023.07.18 E1M4W

CRM_PLL_SOURCE_HEXT_DIV:
mult_value

CRM_PLL_MULT_2: PLL &% N8R 2 5347 540
CRM_PLL_MULT_3: PLL &% N8R 3 5247 540

CRM_PLL_MULT_63: PLL %% N\ 8h(1) 63 f53E47 540
CRM_PLL_MULT_64: PLL #Z%i N\ Bh (1) 64 5347 540
il

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

5.3.23 ¥ crm_pll_config2

AR T K% crm_pll_config2

R 89. B# crm_pll_config2

A i3}
R4 crm_pll_config2
R Y void crm_pll_config2(crm_pll_clock_source_type clock_source, uint16_t pll_ns,
uint16_t pll_ms, crm_pll_fr_type pll_fr);
Difeftiik BB PLL IR B &850 B 43 A 2 4
WS clock_source: PLL {470
MANZH2 pli_ns: {54154, Vil 31~500
MAZH3 pll_ms: HjHA%, JEHl 1~15
MAZH 4 pll_fr: Ja4r 5 &%
i 24 7
IR [al{E 7
SR KA FERC B A RE PLL TSR OR pll 50 s T R HARE
B H R 4 7

A : PLLCLK = PLL ¥ ANBF4F / PLL_MS * PLL_NS / PLL_FR.
T PR 2
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2MHz <= PLL % NI 4F / PLL_MS <= 16MHz
500MHz <= PLL i AB %} / PLL_MS * PLL_NS <= 1000MHz

clock_source

CRM_PLL_SOURCE_HICK: RN R I R Dy PLL B i
CRM_PLL_SOURCE_HEXT: RSN R I R Dy PLL B i
CRM_PLL_SOURCE_HEXT_DIV: JEFE&MB s i B0 70 4515 1E - PLL B4
pll_fr

CRM_PLL_FR_1: PLL W4 1 4345 Jm %
CRM_PLL_FR_2: PLL W4 2 4345 Jm %
CRM_PLL_FR_4: PLL W4 4 2455 it
CRM_PLL_FR_8: PLL W4 8 2045 i th
CRM_PLL_FR_16: PLL 4l 16 4345 s fn H!
CRM_PLL_FR_32: PLL 4 32 434 !
il

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

5.3.24 PK¥ crm_sysclk_switch
NERFER T EE crm_sysclk_switch

% 90. E# crm_sysclk_switch

A i3}
R crm_sysclk_switch
PR3 void crm_sysclk_switch(crm_sclk_type value);
Difedtiik FIAE ZR Gt B i B S R ) 4
MANSHA value: ¥4 FI1E 5 Gui i i £
MANSH 2 7
it 24 7
IR [E{H 7
SR kAT 7
R FH R 2 ¥
value

CRM_SCLK_HICK: e Y 8 e I B A g R G b
CRM_SCLK_HEXT: PE LRSI I B S RGN b
CRM_SCLK_PLL: e PLL IS BRE A R GE b
B

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

5.3.25 ¥ crm_sysclk_switch_status_get
MR T K% crm_sysclk_switch_status_get

X 91. B# crm_sysclk_switch_status_get
mH g

ZERAEA crm_sysclk_switch_status_get
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W H Ei: o)
PR A A crm_sclk_type crm_sysclk_switch_status_get(void);
Tifeftig IR [B] FIAE R G B (R B B R
NS ¥
MANSH 2 ¥
2% I
YR crm_sclk_type: R [EIH{E R Gil i eh i
So kAt I
B A ¥
Nl
/* wait till pll is used as system clock source */
while(crm_sysclk_switch_status_get() = CRM_SCLK_PLL)
{
}

5.3.26 EK¥ crm_clocks freq_get
NERHIA T %L crm_clocks_freq_get

* 92. H# crm_clocks_freq_get

W H #iR
A€ crm_clocks_freq_get
R B T void crm_clocks_freq_get(crm_clocks_freq_type *clocks_struct);
Thagsiik pAEIp s NE N TS
MWASHA clocks_struct: f&[a145#)1k crm_clocks_freq_type HITE4F, A& T &AM R
WANZH 2 x
a2 8 x
IR [BME crm_sclk_type: & [A| FHE R Gui 8 i #hii
Sk ok AF x
W e I

crm_clocks_freq_type
crm_clocks_freq_type 7f at32f415_crm.h
typedef struct
{

uint32_t sclk_freq;

uint32_t ahb_freq;

uint32_t apb2_freq;

uint32_t apb1_freq;

uint32_t adc_freq;
} crm_clocks_freq_type;

sclk_freq

ZH IR [P RGN BB, B Hz
ahb_freq

ZHGUIR A AHB S B, AL Hz
apb2_freq

ZA R E] APB2 S 2 BT, BLAL Hz
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apb1_freq

ZH R A APB S 2 BT, BAAL Hz

adc_freq

2K IR ] ADC I BRI, Hifr Hz

N

/* get frequency */

crm_clocks_freq_type clocks_struct;
crm_clocks_freq_get(&clocks_struct);

5.3.27 ¥ crm_clock out_set
NERHIA T R crm_clock_out_set

% 93. E# crm_clock_out_set

A i3}
R crm_clock_out_set
R Y void crm_clock_out_set(crm_clkout_select_type clkout);
ThRestiid TEFETE clkout A b4 H (1 B e
LN | clkout: clkout & il -4 H B £
WASH 2 o
it 24 o
IR [F{H o
SR kAT ¥
R FH R 2 ¥
Bl
/* config PA8 output pll/4 */
crm_clock_out_set(CRM_CLKOUT_PLL_DIV_4);

5.3.28 E¥ crm_interrupt_enable
AR T K% crm_interrupt_enable

Z 94. E# crm_interrupt_enable

T H ik
ZERAE crm_interrupt_enable
PR E void crm_interrupt_enable(uint32_t crm_int, confirm_state new_state);
Thredd 6 7€ R T e R
MINZH crm_int: fiEHJ crm ik
MANZH2 new_state: HWIHTII I EARSE. JFH (TRUE), XM (FALSE)
it 25 7
IR [AME 7
So oAt 7
W F R 2 7
crm_int

CRM_LICK_STABLE_INT:
CRM_LEXT_STABLE_INT:

2023.07.18
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CRM_HICK_STABLE_INT: e PR R B R S
CRM_HEXT_STABLE_INT: F A M I AR
CRM_PLL_STABLE_INT: PLL B8 e o
CRM_CLOCK_FAILURE_INT: IS 2 R

N

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

5.3.29 F# crm_auto_step_mode_enable
R T K% crm_auto_step_mode_enable

% 95. ¥ crm_auto_step_mode_enable

A i3}
efe crm_auto_step_mode_enable
PR E R Y void crm_auto_step_mode_enable(confirm_state new_state);
ThRestiid H S fe e
WS new_state: B ERE. JFE (TRUE), &1 (FALSE)
WASH 2 o
it 24 o
IR [F{H o
et kAT 7
R FH R 2 &
Bl
/* enable auto step mode */
crm_auto_step_mode_enable(TRUE);

5.3.30 ¥ crm_hick_sclk_frequency_select

NEHIA T % crm_hick_sclk_frequency_select

* 96. BB# crm_hick_sclk_frequency_select
WA Ei::3%)

ZERAEA crm_hick_sclk_frequency_select

B

PR % A void crm_hick_sclk_frequency_select(crm_hick_sclk_frequency_type value);
ThRedd 2N R I B OE BEEN RGN AT, BB RGN AN EE S 8M B 48M
HNSH value: 8M ¥ 48M P ¥ i i i

MANZH 2 7

it 25

IR [AME

So oAt

W F R

value
CRM_HICK_SCLK_8MHZ:
CRM_HICK_SCLK_48MHZ:
Nl

off [off | ot | oH

R Bl 8MHZz 1E 2 FR G

P8
P D A 48MHZ 1 v R el 4

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

5.3.31 E# crm_clkout_div_set
NERFIA T PAE crm_clkout_div_set

X 97. B crm_clkout_div_set

A ik
A EA crm_clkout_div_set
PR void crm_clkout_div_set(crm_clkout_div_type clkout_div);
ThRedtiid clkout i Hi s} £ 4355014 B
LN | clkout_div: clkout 4 Hi 45 2R 1 43 S (.
MANSH 2 7
it 24 7
IR [EME 7
et kAT 7
R FH R 2 7
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 HH X A BRI b2 1 20 B LY
CLKOUT -t £ H X A BRI b2 2 59 Midan LY
CLKOUT -t £ H X A BB IN Sk 42 4 20 Midan
CLKOUT et £  H X A BB IN Sk 42 8 0 Midan HY
CLKOUT -t £ H ¥ A BRI 42 16 70 S H
CLKOUT -t £ H ¥ A BB IR b 2 64 70 A H
CLKOUT -t £ H X A BRI 4142 128 73 4t
CLKOUT -t £ H ¥ A BRI 41 2 256 73 4t
CLKOUT -t £ H X A BRI S 42 512 73 4t

/* config clkout division */

crm_clkout_div_set(CRM_CLKOUT_DIV_1);

5.3.32 ¥ crm_otgfs_ep3_remap_enable

2023.07.18

NEHIA T K% crm_otgfs_ep3 _remap_enable

% 98. ¥ crm_otgfs_ep3_remap_enable

T H ik
ZERAEA crm_otgfs_ep3_remap_enable
PR E void crm_otgfs_ep3_remap_enable(confirm_state new_state);
e ik OTGFS 3ifj £ 3 MU AL R &
MANSHA new_state: THIIENRE. g (TRUED, “kfig (FALSE)
MANZH 2 7
Hth =% W
Al ) i
So oAt 5

2 1M9K
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BH

[P

W F R 2

Bl

/* enable ep3 remap */

crm_otgfs_ep3_remap_enable (TRUE);

5.3.33 E# crm_usbdiv_reset

NI T K% crm_usbdiv_reset

% 99. B crm_usbdiv_reset

i H

ity

4

crm_usbdiv_reset

=R
e

void crm_usbdiv_reset(void);

>

DIREH AR

USB 73 Hiitas &2 1 B B

LN 2|

MINSH 2

it 25

iR [ElE

Sk kAT

Wik F e 4

of | off ol ot | ot | o

N

[* reset usbdiv */

crm_usbdiv_reset (void);

5.3.34 ¥ crm_pll_parameter_calculate

FEAFER T % crm_pll_parameter_calculate

% 100. E# crm_pll_parameter_calculate

TiH Eii:py

R crm_pll_parameter_calculate

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

Dhredd pll FL B Z ¥ H 35

WMASH pll_rcs: pll % AR i

WASH 2 target_sclk_freq: HFRFFABIIZ, Wi: 200MHz, WS A
target_sclk_freq=200000000

LS| ret_ms: &[0l pll_ms &%

s 2 ret_ns: iR[A pll_ns Z¥k

Whz%3 ret_fr: XM pll_fr 2%

IR [F{H error_status: THEURES. THEASEI—HSET B # R pll 2% (SUCCESS), 15
B AL S HFs B pll 240 (ERROR)

Se kg AF x

W F B i

Nl
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5.4

2023.07.18

/* pll parameter calculate automatic */
uint16_t pll_ms = 0, pll_ns = 0, pll_fr = 0;
crm_pll_parameter_calculate (CRM_PLL_SOURCE_HEXT, 200000000, &pll_ms, &pll_ns, &pll_fr);

CRC i+# .5t (CRC)

CRC #ifr#s4itl cre_type, & LT {1 “at32f415_cre.h il -

/**

* @brief type define crc register all

*/
typedef struct
{

} crc_type;

TRHGH T CRC TAF#8 0

# 101. CRC HFHEBA MR

S R
dt HAR A
cdt B A A
ctrl P B A7 2
idt WIg L ZF A7 4%
poly A2 1l 2 T A A7

R4 T CRC FER U

U

% 102. CRC FEERHE T

H¥4

D)

crc_data_reset

Bl w3 A7 AL

crc_one_word_calculate

BN 32-bit Fodl 5 _E— kit 545 Rk AT CRC iH5IFR [l 45 R

crc_block_calculate

KIXEN— D HHEPIZ KT CRC TH5IF iR Al 1545

crc_data_get

& [A 7] CRC 1+ &5

crc_common_data_set

e E W A A AE

crc_common_date_get

AR (e 3 P A A

crc_init_data_set

B E CRC ¥l arf7 4

crc_reverse_input_data_set

B H CRC i N bit S Hdla R

crc_reverse_output_data_set | 5B CRC #ir Hi 4 s i 2
crc_poly_value_set WELZHMASHE

crc_poly value_get

RECAHT 2 IS8l

crc_poly_size_set

BE 2 A A0

crc_poly size_get

N EAT R &l
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541 BMNK#¥ crc_data_reset
NERFIA T PAEL cre_data_reset
* 103. E# crc_data_reset
A i)
A EA crc_data_reset
gkt void crc_data_reset(void);
Difeftig HlE o B AL, MR A7 25 (VB BT B 808 a7 A2 E A WI6 1, BRI AL
fiy OXFFFFFFFF
LN | 7
HMANSH 2 7
it 24 7
IR A 7
S okt 7
B R 7
Bl
/* reset crc data register */
crc_data_reset();
5.4.2 XK ¥ crc_one _word_calculate
N EHIR T B % crc_one_word_calculate
& 104. E# crc_one_word_calculate
A Ei:13%)
ERAE crc_one_word_calculate
R Y uint32_t crc_one_word_calculate(uint32_t data);
Digeflid WA 32-bit #idls 55 £ — I IH RS R AT CRC R IFIR [ 545 1
MANSHA data: A THE ) 32-bit £ 4
MNSHL 2 7
it 24 7
iR [ElME uint32_t: ik [A CRC it 45 R
SR kAT 7
R FH eR 4 7
Bl
[* calculate and return result */
uint32_t data = 0x12345678, result = 0;
result = crc_one_word_calculate (data);
5.4.3 ¥ crc_block_calculate

NEHIA T B cre_block_calculate

% 105. E ¥ crc_block_calculate
Haik

T H

=

€

crc_block_calculate

122 R
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544

W H Ei: o)
PR uint32_t crc_block_calculate(uint32_t *pbuffer, uint32_t length);
Tifeftig RIRBN— MR YOZ R E4T CRC IR B THEL4S
WMAZHEA pbuffer: FRER AT CRC T A EE B
MASH 2 length: SR CEE, KAELL 32-bit iH5
AR uint32_t: &[5 CRC 545 %
So kAt I
B A ¥
Nl
/* calculate and return result */
uint32_t pbuffer[2] = {0x12345678, 0x87654321};
uint32_t result = 0;
result = crc_block_calculate (pbuffer, 2);

¥ crc_data_get

NERHIA T L cre_data_get

5.4.5

2023.07.18

% 106. ¥ crc_data_get

i H

(P

R4

crc_data_get

£
PR AR

uint32_t crc_data_get(void);

Lhae g

45 CRC iH5H 45

MASHA

MMANZH 2

i 25

iR
x
x
x

R EHME

uint32_t: & CRC TH5.45 %

S At

¥

Wik F pa 2

x

Bl

/* get result */
uint32_t result = 0;

result = crc_data_get ();

¥ crc_common_data_set
AR T k% crc_common_data_set

* 107. E# crc_common_data_set

A iR
ZERAEA crc_common_data_set
R T void crc_common_data_set(uint8_t cdt_value);
ThRestik W B A A AE
LN | cdt_value: 8-bit IR, W AE vk i1t Bdfs 8
HNSH 2 7

#1231
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BH [P

Hth 2%

R EME

So oAt

Wi F R 2

2Nl

/* set common data */

off | off | ofl | o

crc_common_data_set (0x88);

5.4.6 BK¥ crc_common_data_get

NERFEA T %L cre_common_data_get

* 108. E# crc_common_data_get

W H #iR
R crc_common_data_get
PR T uint8_t crc_common_data_get(void);
Thread & [B] 3 F 35 A7 A E
HNZH I
MANZH 2 I
it 2% W
pA I[N uint8_t: 3 [Bl 2 R 5 B (138 2 A7 2 E
Sk ok AF x
Bl H R 2 7
Nl
/* get common data */
uint8_t cdt_value = 0;
cdt_value = crc_common_data_get ();

5.4.7 ¥ crc_init_data_set
AR T K% cre_init_data_set

% 109. ¥ crc_init_data_set

i R
4 crc_init_data_set
Digeshik W E CRC WML /735 1H
MWASHA value: CRC ¥4 27 /735 1H
NS 2
LIRE S
IR [
Sk AE
B R
CRC ¥JUa kL - A7 28 B I Jo, AR HET cre_data_reset sR %1 I I 22 CRC #WIHA 1L 2517 2% HIE
¥ ) CRC Hl & 745 -

x| =
e

void crc_init_data_set(uint32_t value);

off | off [ ofl | ot | oH
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Bl

/* set initial data */

uint32_t init_value = 0x11223344;
crc_init_data_set (init_value);

5.4.8 ¥ crc_reverse input_data_set

5.4.9

2023.07.18

N FRAER T PREL cre_reverse_input_data_set

% 110. B crc_reverse_input_data_set

A ik
ZiRA €A crc_reverse_input_data_set
R E R Y void crc_reverse_input_data_set(crc_reverse_input_type value);
ek W& CRC iy NHds bit s #2571

MAZHA

value: A bit [ iE2M
BRI value

MASH 2

T

frth 25

R EHME

Sk kAT

ek F e 4

off | off | off | ot

value

F5 2 i N B it S s 25

CRC_REVERSE_INPUT_NO_AFFECTE:
CRC_REVERSE_INPUT_BY_BYTE:
CRC_REVERSE_INPUT_BY_HALFWORD:
CRC_REVERSE_INPUT_BY_WORD:

Bl

HH B AN AT bit [
32-bit Hdi % 7T AT bit [
32-bit Hdi % - FHEAT bit [
32-bit H i AT bit A%

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

BR¥ crc_reverse_output_data_set

T EHIR T Bk cre_reverse_output_data_set

£ 111. R# crc_reverse_output_data_set

T H ik
ZERAE crc_reverse_output_data_set
R ER T void crc_reverse_output_data_set(crc_reverse_output_type value);
Thredd e CRC i th Hodhs e e R 3

MANSHA

value: %irth#¥ bit Je 62 A
ZSEVEIIA I value

MANZH2

finth 24

REHME

Stk okt

off [off | off | oH

# 125 |/
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BH

[P

W F R 2

x

value

i 2 i B bit SRR R A
CRC_REVERSE_OUTPUT _NO_AFFECTE: #ith ¥t AN HEAT bit J i

CRC_REVERSE_OUTPUT_DATA:

Bl

32-bit %y th A 14 7 AT bit [

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

5.4.10 K% crc_poly value_set

NEHIA T K cre_poly value_set

# 112. E# crc_poly_value_set

A i3}
A€ crc_poly_value_set
R E R Y void crc_poly_value_set(uint32_t value);
ThRestiik WHE CRC Z Wi ZHH
MWNZHA value: Z I {H
MMNSH 2 7
i 24 7
IR [FIME ¥
SR kAT ¥
B R FH R 2 ¥
~Hl
/* set poly value */
crc_poly value_set(0x12345671);

5.4.11 K ¥ crc_poly value _get

NEAFER T EE cre_poly_value_get

#F 113. ¥ crc_poly_value_get

W H i3
R4 crc_poly_value_get
R ER T uint32_t crc_poly value_get(void);
ThRedtik FRECM AT CRC 20 H
AN o
MANZH 2 o
i =4 o
IR [EE uint32_t: 472 B E
Stk kAT o
B H R 4 7
~Hl
/* get poly value */

2023.07.18
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uint32_t poly = 0;

poly = crc_poly value_get();

5.4.12 ¥ crc_poly size_set

NERHFIA T PAEL cre_poly_size_set

= 114. B crc_poly_size_set

A ik
A EA crc_poly_size_set
PR Y void crc_poly_size_set(crc_poly_size_type size);
ThRedtiid #E CRC Z A
LN | size: Z WA T
MANSH 2 7
it 24 7
IR [F{H 7
et kAT 7
R FH R 2 7
size

i€ 2 WA e FE 2R 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

/* set poly size 32-bit */

crc_poly_size_set(CRC_POLY_SIZE_32B);

5.4.13 ¥ crc_poly size get
T AR T K% cre_poly_size get

% 115. B crc_poly_size_get

T H ik
ZERAE crc_poly_size get
R ER T crc_poly_size_type crc_poly _size get(void);
Thredd R [A] CRC £ T2\ &k % 7
MINZH 7
MANZH 2 7
it 25 7
IR Al {E crc_poly size type: £ Iz 4% M
So oAt 7
W F R 2 7

crc_poly_size_type
Z WA R T R
CRC_POLY_SIZE_32B:

2023.07.18
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5.5

5.51

CRC_POLY_SIZE_16B: Z I A AR 16-bit
CRC_POLY_SIZE_8B: 2 WA S 8-bit
CRC_POLY_SIZE_7B: % WA R E 7-bit
N

/* get poly size */
crc_poly_size_type size;

size = crc_poly_size_get();

tbig: (CMP)

CMP ZF17- #3454 cmp_type, & XT3 “at32f415_cmp.h il T
[
* @brief type define cmp register all
*/
typedef struct
{

} cmp_type;

TREGEH T CMP F 78 M
& 116. CMP FFF4E% BR

TR E(i7p%)

ctrists1 Pl 2 1 AR S B A7 4 1

ctrists2 LB AR HE I FRAS T A7 4% 2

TREH T CMP FERREA
£ 1M7. CMP EEER¥a %

il 81 Ei::3%)
cmp_reset CMP tH CRM & #FfFa B AL
cmp_init WEEAL CMP 4%
cmp_default_para_init Wikt CMP BRI S5
cmp_enable ) FH B AE H LA 2%
cmp_input_shift_enable Ja B2 H CMP B A\ Y35
cmp_output_value_get SR i gt A
cmp_write_protect_enable J& H CMP S {x4Ihfie
cmp_double_mode_enable Jo FH B4 F B LR s B X

¥ cmp_reset
NERAFA T KA cmp_reset

# 118. K cmp_reset

BiH i}

PR €2 cmp_reset

2023.07.18
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5.5.2

2023.07.18

W H i)
PR void cmp_reset(void);
Thaestik CMP fi CRM R {75 f£ 4 2 Ar
WA ¥
i 24 ¥
12 [EME ¥
etk kAT ¥
B R A crm_periph_reset();
~Hl

l cmp_reset();

¥ cmp_init
TRAA T RREL cmp_init

* 119. BE cmp_init

T H iR
R4 cmp_init
PR T void cmp_init(cmp_sel_type cmp_sel, cmp_init_type* cmp_init_struct);
Thread Wikt CMP 41 %
MANZHA cmp_sel: EFREAIRLII LS
WSS 2 cmp_init_struct: #5451 cmp_init_type HIfa%F
a2 8 x
A IR 7
Sk ok AF x
W F R 2 7
cmp_sel

HEPEARG BRI L A

CMP1_SELECTION: #E#Hhiss 1
CMP2_SELECTION: i#&#Ehias 2

cmp_init_type structure

cmp_init_type 7t at32f415_cmp.h

typedef struct

{
cmp_non_inverting_type
cmp_inverting_type
cmp_speed_type
cmp_output_type
cmp_polarity_type
cmp_hysteresis_type

}emp_init_type;

cmp_non_inverting

0 B A S (R A\ o 1

CMP_NON_INVERTING_PA5_PA7:
CMP_NON_INVERTING_PA1_PA3:
CMP_NON_INVERTING_PAO_PA2:

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

PR A 1 IR A\ S 3% PAS, LB 2 g PAT
PLERES 1 AR A\ 68 PA1,  PEBGES 2 28 PA3
PR A 1 IR A\ S 3% PAO,  ELBAS 2 e d PA2
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cmp_inverting

T LA SO A A\ iy 1]
CMP_INVERTING_1_4VREFINT:
CMP_INVERTING_1_2VREFINT:
CMP_INVERTING_3 4VREFINT:
CMP_INVERTING_VREFINT:
CMP_INVERTING_PA4:
CMP_INVERTING_PA5:
CMP_INVERTING_PAQ_PA2:
cmp_speed

A A=R &t

PLAS 1/2 S A dim L $% 1/4 VREFINT

PLAAS 1/2 S A dim 2L $E 1/2 VREFINT

PLCAS 1/2 S A dim L6 $% 3/4 VREFINT

PR RS 1/2 St Ao e £ VREFINT

PR RS 1/2 St N L% PA4

PR RS 1/2 St N L% PAS

PLECES 1 SO N\ 3% PAO, PR 2 163 PA2

CMP_SPEED_FAST: i/ KIhFER
CMP_SPEED_SLOW: fi#/f(%Ih*E

cmp_output

T Lt ST
CMP_OUTPUT_NONE:
CMP_OUTPUT_TMR1BRK:
CMP_OUTPUT_TMR1CH1:
CMP_OUTPUT_TMR1CHCLR:
CMP_OUTPUT_TMR2CH4:
CMP_OUTPUT_TMR2CHCLR:
CMP_OUTPUT_TMR3CH1:
CMP_OUTPUT_TMR3CHCLR:
cmp_polarity

VB U AR R
CMP_POL_NON_INVERTING:
CMP_POL_INVERTING:
cmp_hysteresis

W B LR AR IR A
CMP_HYSTERESIS_NONE:
CMP_HYSTERESIS_LOW:
CMP_HYSTERESIS_MEDIUM:
CMP_HYSTERESIS_HIGH:
Bl

bl A5 A HH AN B S5

bl 3 24 H i 1) TMR1BRK

bb A s i H i A 21 TMR1CHA

Eb e s dn H B 1) TMR1CHCLR
b s i H i A 1) TMR2CH4

Eb 5 s i H 2 1) TMR2CHCLR
bl A A ) 55 31 TMR3CHA

Eb 5 s i H i 2 1) TMR3CHCLR

b A & AR A S AR
b A A HH AR R S

JCIB i

R LR i
Hh 2R i
e FEAR i

cmp_init_type cmp_init_struct;

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

5.5.3 ¥ cmp_default_para_init

TR T K% cmp_default_para_init

2023.07.18
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% 120. E# cmp_default_para_init

BiH iR

A€ cmp_default_para_init

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

MIANZH cmp_init_type: IBIAIZERIK cmp_init_type FI$EET

th =% 7

Il ) P

Se kR AF 7

iR H B2 7

RARIA T cmp_init_type # /AR BRI

% 121. cmp_init_type ERiME

o)

NN

cmp_non_inverting

CMP_NON_INVERTING_PA1_PA3

cmp_inverting

CMP_INVERTING_1_4VREFINT

cmp_speed

CMP_SPEED_FAST

cmp_output

CMP_OUTPUT_NONE

cmp_polarity

CMP_POL_NON_INVERTING

cmp_hysteresis

CMP_HYSTERESIS_NONE

Bl

cmp_init_type cmp_init_struct;

cmp_default_para_init(&cmp_init_struct);

5.5.4 ¥ cmp_enable

NERAE T % cmp_enable

% 122. ¥ cmp_enable

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

‘ cmp_enable(CMP1_SELECTION, TRUE);

5.5.5 E¥ cmp_input_shift_enable
TR AR T K% cmp_input_shift_enable

2023.07.18
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% 123. E# cmp_input_shift_enable

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

| cmp_input_shift_enable(TRUE);

5.5.6 BK¥ cmp_output_value_get
NEIA T K% cmp_output_value_get

#* 124. B# cmp_output_value_get

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

5.5.7 E¥ cmp_write_protect_enable

2023.07.18

N T K% cmp_write_protect_enable

# 125. B¥ cmp_write_protect_enable

T H ik

R cmp_write_protect_enable

R ER T void cmp_write_protect_enable(cmp_sel_type cmp_sel);

Dhredd f& H CMP B {7 I fie

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

R [EME I

So oAt 5

Wi F R 2 x

#1321

WA 2.0.4




- AT32F415[ f+ FEBSP&Pack N H 12

Bl

l cmp_write_protect_enable(CMP1_SELECTION);

5.5.8 MHi#¥ cmp_double_mode_enable
N R4 T K% cmp_double_mode_enable

% 126. E#¥ cmp_double_mode_enable

B | E1:57)
A EA cmp_double_mode_enable
PR void cmp_double_mode_enable(confirm_state new_state);
ThRedtiid J& R B CMP i
WMANSHL new_state: H L E KX CMP BxUIRES, mlikdm (TRUE) Ei4EH]
(FALSE)
it 24 7
IR [EME 7
SR okt 7
B R F R 2 7
il

‘ cmp_double_mode_enable(TRUE);

5.6 A (DEBUG)

DEBUG 777 #545 14 debug_type, & XT3 “at32f415_debug.h”ii T :
[
* @brief type define debug register all
¥/
typedef struct
{

} debug_type;

TR H T DEBUG AiA7-4 Ak i

# 127. DEBUG F RN M &
T iR
idcode w4 ID
ctrl etk

R4 H T DEBUG JE R ELA Y

% 128. DEBUG EERHE

2 iR
debug_device_id_get E2EL % #% idcode
debug_periph_mode_set Xt B A% debug AR E

2023.07.18 # 1331 hRZs 2.0.4
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5.6.1 K% debug_device_id_get
NERHIA T PR debug_device_id_get

* 129. E % 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 130. ¥ 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:

2023.07.18

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

% 1341
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5.7

2023.07.18

DEBUG_TMR4_PAUSE:
DEBUG_TMR5_PAUSE:
DEBUG_TMR9_PAUSE:
DEBUG_TMR10_PAUSE:
DEBUG_TMR11_PAUSE:

DEBUG_I2C1_SMBUS_TIMEOUT:
DEBUG_I2C2_SMBUS_TIMEOUT:

DEBUG_CAN1_PAUSE:

TMR4 2751141 DEBUG 4 &

TMR5 & 7311441 DEBUG % &

TMRO & 731144 1¥) DEBUG % &

TMR10 2251141 DEBUG X &

TMR11 2 %5114 DEBUG % &

12C1 SMBUS TIMEOUT & #5114 /#) DEBUG # &
12C2 SMBUS TIMEOUT & #5114 /#) DEBUG # &
CAN1 #2I A7 3 4k 2 T{E 1Y DEBUG B &

B

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

DMA #=#2% (DMA)

DMA 777 #4541t dma_type, & X T3 “at32f415_dma.h i
[
* @brief type define dma register
*/
typedef struct
{

} dma_type;

DMA &1 % /72445 ¥ dma_channel_type, & X T {4 “at32f415_dma.h i -
[ex
* @brief type define dma channel register all
*/
typedef struct
{

} dma_channel_type;

R4 T DMA FA78 R

% 131.DMA FHERN N FE

T i34
dma_sts DMA RS AF28
dma_clr DMA RS BR & 7 4%
dma_c1ctrl DMA i 1 Fic B 4 7%
dma_c1dtent DMA @i 1 il f i o A7 8
dma_c1paddr DMA @& 1 SN hEZF A7 4%
dma_c1maddr DMA J818 1 /725 bk 25 47 9%
dma_c2ctrl DMA JE1E 2 it & w4735
dma_c2dtent DMA J#18 2 s w4798
- - %135 - R4 2.0.4
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T i3
dma_c2paddr DMA j@i 2 bk Hhhl 25 4738
dma_c2maddr DMA i 2 f s thhl 25 77 4%
dma_c3ctrl DMA i 3 fit & %7788
dma_c3dtent DMA J818 3 $ifs & H s o A48
dma_c3paddr DMA @& 3 #2747 4%
dma_c3maddr DMA i 3 f il 25 77 4%
dma_c4ctrl DMA i#i 4 it & %7788
dma_c4dtent DMA il 4 $dfE f 45 & % 17
dma_c4paddr DMA @i 4 4hix bl 254738
dma_c4maddr DMA 818 4 /7635 bk 5 47 9%
dma_c5ctrl DMA j#iH 5 i B & 17 4%
dma_c5dtent DMA J#i18 5 Fl L w5 798
dma_c5paddr DMA i 5 #h sl 25 17 2%
dma_c5maddr DMA JBiE 5 £7fifi o Huhik 27 47 5%
dma_c6ctrl DMA i 6 Bl & % 748
dma_c6dtent DMA J818 6 Hifs & f s o 4%
dma_c6paddr DMA J#iE 6 4 ikl 27 47 35
dma_c6maddr DMA JBiE 6 f7fifi o Huhik 27 47 5%
dma_c7ctrl DMA BiE 7 it & % 7 o%
dma_c7dtcnt DMA Jl18 7 F i w798
dma_c7paddr DMA @i 7 #Mx ik 257 77 3%
dma_c7maddr DMA JE#IE 7 F70ifi 345 M bk 25 7735
dma_src_sel0 IBIE R A A O
dma_src_sell THTERJE AT AE RS 1
TREH T DMA FER B
& 132.DMA ER¥E %
LN e Ei::3%)

dma_default_para_init

¥ dma_init_struct " IS HYIIEL

dma_init

YIaa LT E ) DMA 8 iE

dma_reset

H L5 E K DMA IEiE

dma_data_number_set

BEHE 4R € I 1 B 1 i A A

dma_data_number_get

ARHUAR € JEIE 1 B 1 i A 7 A

dma_interrupt_enable

il R S I IE A AH L P 7

dma_channel_enable ff BE 48 Wi
dma_flexible_config T, B P 37 SR Bt S
dma_flag_get SREE E A bR E AL

dma_flag_clear

5 BRI TE A AR AL

5.71 K ¥ dma_default_

para_init

TR T K% dma_default_para_init

2023.07.18
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5.7.2

2023.07.18

% 133.6 % dma_default_para_init

WH i)
A€ 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
MANZEA dma_init_struct: &1 dma_init_type M £ )1k
it 25 I
IR A ¥
S okt ¥
B R ¥

ZERYK dma_init_struct 5% 52 BRIME G0 R TR

% 134.dma_init_struct BRIAE

BB 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

il

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

K% dma_init
NERAIA T K%L dma_init

£ 135.5 % dma_init

A iR
ZERAEA dma_init
R T void dma_init(dma_channel_type* dmax_channely, dma_init_type*
dma_init_struct)
Difeftiik WILEATE E ) DMA i858
WMASHA dmax_channely: DMAx_CHANNELy &5 DMA #iE 5, x=1 8 2, y=1...7
WASH 2 dma_init_struct: f&17 dma_init_type 287 &k Hy ik
i =4 o
IR A p
So okt p
B R FH ok 4 p
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dma_init_type structure
dma_init_type 7t at32f415_dma.h

typedef struct

{
uint32_t
uint32_t
dma_dir_type
uint16_t

confirm_state
confirm_state
dma_peripheral_data_size_type
dma_memory_data_size type
confirm_state
dma_priority_level_type
} dma_init_type;
peripheral_base_addr
T E DMA J83iE sk
memory_base_addr
& E DMA J83E f7fifi 25 Hhtik
direction
B DMA B A& 4 7 ) 281

peripheral_base addr;
memory_base_addr;
direction;

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

DMA_DIR_PERIPHERAL_TO_MEMORY:
DMA_DIR_MEMORY_TO_PERIPHERAL:

DMA_DIR_MEMORY_TO_MEMORY:
buffer_size

W E DMA 38 A& Hiohs &
peripheral_inc_enable

T E DMA J&@iE SM k2 15 3 skl
FALSE: 4tk A3

TRUE:  Ahiscitihlkidif
memory_inc_enable

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

TRUE:  frfids ki i
peripheral_data_width

B DMA i S8 5

DMA_PERIPHERAL_DATA WIDTH_BYTE:
DMA_PERIPHERAL_DATA WIDTH_HALFWORD:
DMA_PERIPHERAL_DATA WIDTH_WORD:

memory_data_width
VB DMA JHE A7 fiff 35 4008 55 R
DMA_MEMORY_DATA WIDTH_BYTE:

DMA_MEMORY_DATA_ WIDTH_HALFWORD:

DMA_MEMORY_DATA WIDTH_WORD:
loop_mode_enable
B DMA i & 7 G FAE

T3 6 AN R A7 A 2
T3 TR A fids s 2 b s
T3 16 Ak 4 B A7 G 4

SRR S 1
SRR S R
R ST

A7 fifs A BBH T e 7
A7 Al B0 TE N F 7
7 At SR T2 E N 7

% 138 |
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FALSE: DMA i A B ki,
TRUE: DMA @i NIEH R,

priority

W E DMA BB S

DMA_PRIORITY_LOW: DMA 8 IE A S NIk
DMA_PRIORITY_MEDIUM: DMA j@iE R e
DMA_PRIORITY_HIGH: DMA J#E L5 =

DMA_PRIORITY_VERY_HIGH: DMA @i N &

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_inc_enable = FALSE;
dma_init_struct.priority = DMA_PRIORITY_MEDIUM;
dma_init_struct.loop_mode_enable = FALSE;
dma_init(DMA2_CHANNEL1, &dma_init_struct);

dma_init_struct.peripheral_data_width = DMA_PERIPHERAL_DATA_WIDTH_HALFWORD;

5.7.3 % dma_reset

NRIIA T K dma_reset

% 136.8 % dma_reset

T H Ei::p%
R dma_reset
R Y void dma_reset(dma_channel_type* dmax_channely);
Difiedtiik S 2 1) DMA #iE
WMASHA dmax_channely: DMAx_CHANNELy &5 DMA #iE 5, x=1 8 2, y=1..7
25 7
12 [EME o
So oAt 7
W e 2 7%
Nl
/* reset dma2 channel1 */
dma_reset(DMA2_CHANNEL1);

5.7.4 X¥ dma_data_number_set

TR T K% dma_data_number_set

% 139 |/
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%+ 137.8# dma_data_number_set

BiH #R
A€ dma_data_number_set
PR T void dma_data_number_set(dma_channel_type* dmax_channely, uint16_t
data_number);
Thegfig VB i I TE B A R AR A
MASHA dmax_channely: DMAx_CHANNELy f&& DMA @85, x=1 8¢ 2, y=1...7
BINZH 2 data_number: ¥{fiift ik, K 65535
th =% 7
Il ) P
Se kg AF 7
Bl H R 4 7
Nl
/* set dma2 channel1 data count is 0x100*/
dma_data_number_set(DMA2_CHANNEL1, 0x100);

5.7.5 MK#¥ dma_data_number_get

NEIA T K% dma_data_number_get

Z 138.# dma_data_number_get

T H Eii:pa
ERAE dma_data_number_get
R Y uint16_t dma_data_number_get(dma_channel_type* dmax_channely);
Digefliid SREHE 2 I 18 ) B A% A7 A (.
LTPNE 2 dmax_channely: DMAx_CHANNELy f& & DMA @& 5, x=1 8¢ 2, y=1...7
25 W
R [EME SR 7 A e A%
So oAt I
W e I
~Hl
/* get dma2 channel1 data count*/
uint16_t data_counter;
data_counter = dma_data_number_set(DMA2_CHANNEL1);

5.7.6 ¥ dma_interrupt_enable

2023.07.18

MR T K% dma_interrupt_enable

# 139.% % dma_interrupt_enable

TiH ik
R dma_ interrupt_enable
PR % A void dma_interrupt_enable(dma_channel_type* dmax_channely, uint32_t
dma_int, confirm_state new_state);
TyRe ik A BB Fi5 7 30 T AR AH L Bl

WASHA

dmax_channely: DMAx_CHANNELy &% DMA i#iid 5, x=1 8¢ 2, y=1...7

140 |

WA 2.0.4



[

AT32F415[E 4 FEBSP&Pack M FHIE S

5.7.7

2023.07.18

BiH ik
WMASH 2 dma_int: FRITEIE R
W NBH 3 new_state: fif AEE IS 1T
S5 ¥
iR ¥
etk S ¥
e F B4 ¥
dma_int
3% DMA 33 s
DMA _FDT_INT: &% 52 B
DMA_HDT INT: &4 52 B
DMA_DTERR_INT: FE A
new_state

1 FE DMA 383 Hp B2 1 G I8 2 26 1A
FALSE: <My
TRUE:  {#aEd

Bl

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

% ¥ dma_channel_enable
NERIA T K% dma_interrupt_enable

% 140.%8 % dma_channel_enable

TiH Eii:py
R dma_channel_enable
R AR T void dma_channel_enable(dma_channel_type* dmax_channely, confirm_state
new_state);
DhRek e R @ IE
MASHA dmax_channely: DMAx_CHANNELy f& & DMA @& 5, x=1 8¢ 2, y=1...7
HINSH 2 new_state: ffififEl e i@ iE
25 7
R [EME 7
So oAt 7
W F R 2 x
new_state

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

TRUE: fiifgidiE

A~

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

1AM R
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5.7.8 E#¥ dma_ flexible_config
FERHFIA T A% dma_flexible_enable

& 141.%5 % dma_flexible_config

BiH iR

A EA dma_ flexible_config

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

Thegfik Tich 5 B 1 135 SR Gt

WMASHA dma_x: 5% DMAX, x=1 B 2

WMASH 2 flex_channelx: FLEX_CHANNELx f§EiBiE S, x=1...7

MASH 3 flexible_request
: HPERLESE SRR ID 5

ot 28 x

pA I[N 7

Sk ok AF x

W e 2 x

flexible_request

S WU S KRR 1D 5 40 R R PR

£ 142 BPEBUEHERRIE ID 5

ERKIEID | ERKIE HRKIFEIDE | HRKIE

B

0x01 DMA_FLEXIBLE_ADC1 OX0A DMA_FLEXIBLE_SPI1_TX
0x09 DMA_FLEXIBLE_SPI1_RX 0x0C DMA_FLEXIBLE_SPI2_TX
0x0B DMA_FLEXIBLE_SPI2_RX OX1A DMA_FLEXIBLE_UART1_TX
0x19 DMA_FLEXIBLE_UART1_RX 0x1C DMA_FLEXIBLE_UART2_TX
Ox1B DMA_FLEXIBLE_UART2_RX OX1E DMA_FLEXIBLE_UART3_TX
0x1D DMA_FLEXIBLE_UART3_RX 0x20 DMA_FLEXIBLE_UART4_TX
OX1F DMA_FLEXIBLE_UART4_RX 0x22 DMA_FLEXIBLE_UART5_TX
0x21 DMA_FLEXIBLE_UART5_RX Ox2A DMA_FLEXIBLE_[2C1_TX
0x29 DMA_FLEXIBLE_[2C1_RX 0x2C DMA_FLEXIBLE_[2C2_TX
0x2B DMA_FLEXIBLE_[2C2_RX 0x36 DMA_FLEXIBLE_TMR1_HALL
0x31 DMA_FLEXIBLE_SDIO1 0x38 DMA_FLEXIBLE_TMR1_CH1
0x35 DMA_FLEXIBLE_TMR1_TRIG Ox3A DMA_FLEXIBLE_TMR1_CH3
0x37 DMA_FLEXIBLE_TMR1_OVERFLOW | 0x3D DMA_FLEXIBLE_TMR2_TRIG
0x39 DMA_FLEXIBLE_TMR1_CH2 0x40 DMA_FLEXIBLE_TMR2_CH1
0x3B DMA_FLEXIBLE_TMR1_CH4 0x42 DMA_FLEXIBLE_TMR2_CH3
OX3F DMA_FLEXIBLE_TMR2_OVERFLOW | 0x45 DMA_FLEXIBLE_TMR3_TRIG
0x41 DMA_FLEXIBLE_TMR2_CH2 0x48 DMA_FLEXIBLE_TMR3_CH1
0x43 DMA_FLEXIBLE_TMR2_CH4 OX4A DMA_FLEXIBLE_TMR3_CH3
0x47 DMA_FLEXIBLE_TMR3_OVERFLOW | 0x4D DMA_FLEXIBLE_TMR4_TRIG
0x49 DMA_FLEXIBLE_TMR3_CH2 0X50 DMA_FLEXIBLE_TMR4_CH1
0x4B DMA_FLEXIBLE_TMR3_CH4 0X52 DMA_FLEXIBLE_TMR4_CH3

2023.07.18
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BRFKIFID | ERRIK ERKIRIDE | ERKIR
B
OX4F DMA_FLEXIBLE_TMR4_OVERFLOW | 0x55 DMA_FLEXIBLE_TMR5_TRIG
0X51 DMA_FLEXIBLE_TMR4_CH2 0X58 DMA_FLEXIBLE_TMR5_CH1
0X53 DMA_FLEXIBLE_TMR4_CH4 OX5A DMA_FLEXIBLE_TMR5_CH3
0X57 DMA_FLEXIBLE_TMR5_OVERFLOW | 0x59 DMA_FLEXIBLE_TMR5_CH2
0X5B DMA_FLEXIBLE_TMR5_CH4

A~

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

5.7.9 E#¥ dma_flag_get
NRHIA T K% dma_flag_get

* 143.%8 % dma_flag_get

BiH Hiik
BRI 4 dma_flag_get
BRI 4S5 Y flag_status dma_flag_get(uint32_t dmax_flag);
TRk SRECHE IE AH bR B AL
LIPNE = dmax_flag: 75 ERELHIbR ENL
i 24 7
IR [E{E flag_status: Fr&EAL2EEl
Sath kAt 7
R FH ek 2 .
dmax_flag

dmax_flag H] T 75 EARBCRES IR S, 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_FDT5_FLAG:

2023.07.18

DMA1 J8iE 1 &Rt
DMA1 #iE 1 5078 libr &
DMA1 J#IE 1 4540 56 b &
DMA1 i 1 &5k iR &
DMA1 j8iE 2 &Rt

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 libr i
DMA1 #IE 3 A% 4 56 b &
DMA1 #iE 3 i iztnd
DMA1 J8iE 4 & RtrE

DMA1 #iE 4 4558 libr &
DMA1 J#IE 4 4540 56 b &
DMA1 #iE 4 izt
DMA1 J&iE 5 4Rt &

DMA1 JE1E 5 &% 58 s &

143 R
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DMA1_HDT5_FLAG:

DMA1_DTERRS_FLAG:

DMA1_GL6_FLAG:
DMA1_FDT6_FLAG:
DMA1_HDT6_FLAG:

DMA1_DTERRG_FLAG:

DMA1_GL7_FLAG:
DMA1_FDT7_FLAG:
DMA1_HDT7_FLAG:

DMA1_DTERR7_FLAG:

DMA2_GL1_FLAG:
DMA2_FDT1_FLAG:
DMA2_HDT1_FLAG:

DMA2_DTERR1_FLAG:

DMA2_GL2_FLAG:
DMA2_FDT2_FLAG:
DMA2_HDT2_FLAG:

DMA2_DTERR2_FLAG:

DMA2_GL3_FLAG:
DMA2_FDT3_FLAG:
DMA2_HDT3_FLAG:

DMA2_DTERRS3_FLAG:

DMA2_GL4_FLAG:
DMA2_FDT4_FLAG:
DMA2_HDT4_FLAG:

DMA2_DTERR4_FLAG:

DMA2_GL5_FLAG:
DMA2_FDT5_FLAG:
DMA2_HDT5_FLAG:

DMA2_DTERRS_FLAG:

DMA2_GL6_FLAG:
DMA2_FDT6_FLAG:
DMA2_HDT6_FLAG:

DMA2_DTERRG6_FLAG:

DMA2_GL7_FLAG:
DMA2_FDT7_FLAG:
DMA2_HDT7_FLAG:

DMA2_DTERR7_FLAG:

flag_status

RESET: #HRNFrESA B
SET: AR bR AL B AL

Bl

DMA1 J8IH 5 P44 50 Bibs &
DMA1 i8i# 5 il imbr
DMA1 J#iE 6 & JRtrE

DMA1 J83i# 6 & 5¢ sibr i
DMA1 J#iE 6 154 58 b &
DMA1 i8i# 6 f&imss imbr
DMA1 818 7 &Rt

DMA1 J83i# 7 f&i 5¢ siobr i
DMA1 J#IE 7 4540 58 b &
DMA1 J8i# 7 f&imes imbr
DMA2 j#i 1 &Rt
DMAZ2 #iE 1 &858 libs b
DMA2 33 1 558 iibr &
DMAZ2 il 1 kit
DMA2 j#iE 2 &Rt
DMA2 i 2 £ 58 libs ik
DMA2 i3 2 58 ibr &
DMAZ2 i 2 fEfttiztn
DMA2 j#iE 3 & JRtrE
DMA2 ji#i 3 f&i e ibr &
DMA2 i8i# 3 AL 58 libr &
DMA2 ji#i 3 fEikk iitbr &
DMA2 j#i# 4 &Rt

DMAZ2 j#iE 4 45058 libr
DMA2 J#iE 4 A% 4 56 b &
DMA2 J&1H 4 LR &
DMA2 j#iE 5 &Rt

DMAZ2 j#iE 5 458 libr &
DMA2 J#iE 5 A% 4 56 b &
DMAZ2 i 5 f& 5kt i An &
DMA2 j#iE 6 4 RtrE

DMAZ2 j#iE 6 %458 libr
DMA2 J#iE 6 1% 4 56 Bibs &
DMAZ2 j#iE 6 it imtnd
DMA2 j#iE 7 &Rt

DMA2 j#iE 7 478 libr i
DMA2 J#iE 7 A% 40 56 b &
DMA2 JE1H 7 & imn &

{

/* turn led2/led3/led4 on */

if(dma_flag_get(DMA2_FDT1_FLAG) = RESET)

#1447
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at32_led_on(LED2);
at32_led_on(LED3);
at32_led_on(LED4);

5.7.10 X% dma_flag_clear

NERAE T % dma_flag_clear

# 144.% % dma_flag_clear

IE R
PR dma_flag_clear
bR H J5R 1Y void dma_flag_clear(uint32_t dmax_flag);
ThReftik T BRI A AR AL
NS dmax_flag: 5 ZiE B B bR EAL
Wz .
IR [Al{E T
Sa kAT .
B FH ek 4 7
dmax_flag

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

DMA1_GL1_FLAG:
DMA1_FDT1_FLAG:
DMA1_HDT1_FLAG:

DMA1_DTERR1_FLAG:

DMA1_GL2_FLAG:
DMA1_FDT2_FLAG:
DMA1_HDT2_FLAG:

DMA1_DTERR2_FLAG:

DMA1_GL3_FLAG:
DMA1_FDT3_FLAG:
DMA1_HDT3_FLAG:

DMA1_DTERR3_FLAG:

DMA1_GL4_FLAG:
DMA1_FDT4_FLAG:
DMA1_HDT4_FLAG:

DMA1_DTERR4_FLAG:

DMA1_GL5_FLAG:
DMA1_FDT5_FLAG:
DMA1_HDT5_FLAG:

DMA1_DTERRS_FLAG:

DMA1_GL6_FLAG:
DMA1_FDT6_FLAG:
DMA1_HDT6_FLAG:

DMA1_DTERRG6_FLAG:

DMA1_GL7_FLAG:

DMA1 i#iE 1 4 fmbr&

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

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

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

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

DMA1 i#IE 5 &4 ¢ b &
DMA1 3HIE 5 1% i 52 b &
DMA1 Jii& 5 A5 iR in
DMA1 Jii& 6 4 Rt

DMA1 i#IE 6 &4 e b &
DMA1 iHIE 6 1% i 5¢ libr &
DMA1 iHi 6 f&hmit kb &
DMA1 i#iE 7 4 mbr&

% 145 |
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DMA1_FDT7_FLAG:
DMA1_HDT7_FLAG:

DMA1_DTERR7_FLAG:

DMA2_GL1_FLAG:
DMA2_FDT1_FLAG:
DMA2_HDT1_FLAG:

DMA2_DTERR1_FLAG:

DMA2_GL2_FLAG:
DMA2_FDT2_FLAG:
DMA2_HDT2_FLAG:

DMA2_DTERR2_FLAG:

DMA2_GL3_FLAG:
DMA2_FDT3_FLAG:
DMA2_HDT3_FLAG:

DMA2_DTERRS3_FLAG:

DMA2_GL4_FLAG:
DMA2_FDT4_FLAG:
DMA2_HDT4_FLAG:

DMA2_DTERR4_FLAG:

DMA2_GL5_FLAG:
DMA2_FDT5_FLAG:
DMA2_HDT5_FLAG:

DMA2_DTERRS_FLAG:

DMA2_GL6_FLAG:
DMA2_FDT6_FLAG:
DMA2_HDT6_FLAG:

DMA2_DTERRG6_FLAG:

DMA2_GL7_FLAG:
DMA2_FDT7_FLAG:
DMA2_HDT7_FLAG:

DMA2_DTERR7_FLAG:

2N

DMA1 J8IHE 7 4 56 Bibs &
DMA1 J#IE 7 4540 58 b &
DMA1 J83i# 7 f&imes imbr
DMA2 j#iE 1 &Rt
DMA2 iiiE 1 & 5¢ Bibr i
DMA2 #iE 1 4540 58 b &
DMA2 iiiE 1 il imbr
DMA2 jii 2 & atnE
DMA2 iii# 2 f&i 5¢ sibr i
DMA2 #iE 2 454 58 b &
DMA2 iii# 2 f&imsimbr
DMA2 j#iE 3 &Rt
DMA2 ji#i 3 f&i e ibr &
DMA2 i8i# 3 4L 58 libr &
DMA2 jii 3 fEikk iitbr &
DMA2 j#iH 4 &Rt
DMAZ2 #iE 4 &4 58 libr ik
DMA2 i 4 FfE5 58 iibr &
DMAZ2 il 4 kit
DMA2 j#i# 5 4 RtrE
DMA2 jii# 5 f& i 5 iibr &
DMA2 i8i# 5 AL 5 libr &
DMAZ2 i 5 f& 5k i An &
DMA2 j#iE 6 4 RtnE

DMAZ2 j#iE 6 4458 libr i
DMA2 J#iE 6 1% 4 56 Bibs &
DMAZ2 i 6 {5t iAn &
DMA2 jEiE 7 &Rt

DMA2 j#iE 7 #4058 libr &
DMA2 #iE 7 4540 56 b &
DMA2 J&1H 7 & iR &

{

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

/* turn led2/led3/led4 on */

if(dma_flag_get(DMA2_FDT1_FLAG) != RESET)

dma_flag_clear(DMA2_FDT1_FLAG);

58  SCEFRM4P (ERTC)

ERTC ZA7#8451 ertc_type, & T 3 “at32f415_ertc.h "l T
/**
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* @brief type define ertc register all

*/
typedef struct
{

} ertc_type;

THREH T ERTC ZFfE8n .

# 145. ERTC HE8EMMNE

FIH g
time ERTC i [a] & 1748
date ERTC HIHZfE3
ctrl ERTC =l & 1748
sts ERTC WAL FLIRA P57 2%
div ERTC T/ it &7 f7 4%
wat ERTC MefiE 52 I} 4% 27 17 %
ccal ERTC LR ik 75 /745
ala ERTC [l A T f74%
alb ERTC iifil#h B arf£4%
wp ERTC B{R{r & 1745
sbs ERTC WA 17 8%
tadj ERTC B [ 27 47 %
tstm ERTC I [RIRE 5] 25 17 745
tsdt ERTC i a1k H i %5 1725
tssbs ERTC I [HJ AL TP 27 47 45%
scal ERTC H % 1 HE 77 774
tamp ERTC \RHLE & A7 %
alasbs ERTC il#h A WA ZF 178
albsbs ERTC [fl%h B THRb 7577 2%
bprx ERTC Hith (i s 3 25 7 4%

NRGH T ERTC FE AU

15y
AN

# 146. ERTC ER¥a

E¥ Ei::3o

ertc_num_to_bcd 7%y BCD 14
ertc_bcd_to_num BCD fil 4 A%+
ertc_write_protect_enable By e
ertc_write_protect_disable BRI
ertc_wait_update S BT AT 28 BB TE K
ertc_wait_flag Ef5hrE
ertc_init_mode_enter HEAWIIEAAE
ertc_init_mode_exit 1B HPIGE

N - % 147 - Wk 2.04
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ertc_reset AL ERTC AT w4798
ertc_divider_set s E
ertc_hour_mode_set /NIRRT
ertc_date_set WE H M
ertc_time_set T E ]
ertc_calendar_get SRECH [T
ertc_sub_second_get SRICY | D
ertc_alarm_mask_set T E e B
ertc_alarm_week_date_select i s ks CERAMH D
ertc_alarm_set WE W Bh
ertc_alarm_sub_second_set B e
ertc_alarm_enable I 8
ertc_alarm_get SRR [ E
ertc_alarm_sub_second_get IRAE W Bh TR
ertc_wakeup_clock_set RPN 5 B A% I B R
ertc_wakeup_counter_set T B R A A
ertc_wakeup_counter_get SR BT A
ertc_wakeup_enable N L 7 ) A 18T e
ertc_smooth_calibration_config B PR
ertc_coarse_calibration_set T B IS E AR
ertc_coarse_calibration_enable FH RSB RS R
ertc_cal_output_select e IR
ertc_cal_output_enable R e H A3 e
ertc_time_adjust AL (]
ertc_daylight_set B E A

ertc_daylight_bpr_get

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

ertc_refer_clock_detect_enable

S5 B e

ertc_direct_read_enable HESRIUE A
ertc_output_set B E
ertc_timestamp_valid_edge_set T B RS A RO
ertc_timestamp_enable i [ R A
ertc_timestamp_get SRELU (A1 B
ertc_timestamp_sub_second_get SR BRI 8] 8% I 2

ertc_tamper_pull_up_enable

MR G B_E 4z L BEAE e

ertc_tamper_precharge_set

BEE NI 51 RIP7E A Js)

ertc_tamper_filter_set

BEENIZDEP 8]

ertc_tamper_detect_freq_set

BEE N AR

ertc_tamper_valid_edge_set

BEE N AT A RO iy

ertc_tamper_timestamp_enable

RAENZEIER, A R R e e

ertc_tamper_enable NZ A g
ertc_interrupt_enable T e
ertc_interrupt_get SR WA e RS
ertc_flag_get REURERTS
ertc_flag_clear TERARE
- S S NS L} -
% 148 R4 2.0.4
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5.8.1

5.8.2

5.8.3

2023.07.18

ertc_bpr_data_write

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

ertc_bpr_data_read

Mg R A fr s (BPR) 2B

¥ ertc_num_to_bcd
TR T EH ertc_num_to_bed

# 147. B# ertc_num_to_bcd

B | E1:57)
PRI 4 ertc_num_to_bcd
PR uint8_t ertc_num_to_bcd(uint8_t num);
ThRestiik 74y BCD 15
LN | num: FEEEHR 1% T
it 24 7
IR A %+ BCD fi%
et kAT 7
R FH R 2 7
il

‘ ertc_num_to_bcd(12);

¥ ertc_bcd_to_num
NRME T EEL ertc_bed_to_num

% 148. B ertc_bcd_to_num

TiH ity
ERAE ertc_bcd_to_num
R B T uint8_t ertc_bcd_to_num(uint8_t bcd);
Dhred BCD fih &4 87
MNZH bed: ¥ #ei) BCD 4
25 W
iR [ElME BCD ot ¥ 85
So oAt I
W F R 2 x
2Nl

| ertc_bed_to_num(0x12);

B3 ertc_write_protect_enable
R T BB EL ertc_write_protect_enable

# 149. B ertc_write_protect_enable

W H i 3o
PR €2 ertc_write_protect_enable
AR Y void ertc_write_protect_enable(void);
Difedtiik SRS i
WANZHA X
- - %149 W - R4 2.0.4
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BH

it 24

iR el

Sk kAT

e F pa 2

off | off | ofl | o

Bl

‘ ertc_write_protect_enable();

5.8.4

B3 ertc_write_protect_disable

NERAIR T B EL ertc_write_protect_disable

* 150. F % ertc_write_protect_disable

TiH iR
efe ertc_write_protect_disable
BRI AR Y void ertc_write_protect_disable(void);
Dhread 5 RI R M
HANZH I
it 2% I
R EME I
Sk ok AF 7
Bl H R 4 7
Nl

‘ ertc_write_protect_disable();

5.8.5 ¥ ertc_wait_update
NERIIA T L ertc_wait_update
* 151. B¥ ertc_wait_update
BiH R
R ertc_wait_update
R Y error_status ertc_wait_update(void);
DhRefik SRR E TR
MNSHA 7
S5 7
AL SUCCESS: #fras HH ek
ERROR: #r&55 1 S
Sk At 7
B FH R 2 7
N
‘ ertc_wait_update();
5.8.6 ¥ ertc_wait_flag
TERAA T KL ertc_wait_flag
233.07.18 - #/ 150 | - -
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X 152. K# ertc_wait_flag

B H iR

A€ ertc_wait_flag

PR 2 A error_status ertc_wait_flag(uint32_t flag, flag_status status);
Thegfik RIS

NS flag: ZEERFITbRE

ST flag £ 5 8 2% 2o v IUE T

MWASHA

status: ZAERFIURREIRE, HREIRE S status AN, ML HHIEA
H, HIbREIREEZNL

SR LR E bz —: SET. RESET
it 24 7
A ELEEN SUCCESS: #rlk& R A2
ERROR: #5554 0
S AF 7
M P R 4 7
flag
R HIARE

ERTC_ALAWF_FLAG:
ERTC_ALBWF_FLAG:
ERTC_WATWF_FLAG:
ERTC_TADJF_FLAG:
ERTC_CALUPDF_FLAG:
il

e A TSRS RE
W5 B S e RV S hrd

R L 5 ) 2% B A7 8 VP S b &
R 7] i B A
EHEAE B 387 56 b &

‘ ertc_wait_flag(ERTC_ALAWF_FLAG, RESET);

5.8.7 ¥ ertc_init_mode_enter
IR T PR %L ertc_init_mode_enter
Z 153. E# ertc_init_mode_enter
TH R
ERAE ertc_init_mode_enter
PR 3 A error_status ertc_init_mode_enter(void);
Digeshik AR A
NS H 5
S "
IR [EME SUCCESS: &Il AWk
ERROR: #J4A M AsE=0iE \ i
i x
ot FH R x
A~
‘ ertc_init_mode_enter();
5.8.8 ¥ ertc_init_mode_exit
AR T K% ertc_init_mode_exit
2023.07.18 - - #1151 | - - 7 2.0.4
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% 154. EK# ertc_init_mode_exit

B H 30
A€ ertc_init_mode_exit
PR T void ertc_init_mode_exit(void);
Difeftig B IR A
NS 7
it 25 7
IR [EME 7
S okt 7
B R FH o 4 7

~pl

‘ ertc_init_mode_exit();

5.8.9 MK¥ ertc_reset
R T R ertc_reset
 155. ¥ ertc_reset
mHE Eiiipo
A€ ertc_reset
PR E R Y error_status ertc_reset(void);
ThRestiid S 41 ERTC fiTH %7 1735
WMAZHA y
it 24 T
iR [ElME SUCCESS: MIh&Efr
ERROR: &1k

SR kAT 7
R FH R 2 7

Bl

‘ ertc_reset();

5.8.10 XK ¥ ertc_divider_set
TNRHIA T %L ertc_divider_set

# 156. HB¥ ertc_divider_set

BH

iR

=

ertc_divider_set

error_status ertc_divider_set(uint16_t div_a, uint16_t div_b);

Bl (B

IS E, /MMt (div_a + 1) * (div_b + 1) = ERTC_CLK #i%
FlunfiH 32768Hz fifk, 7 HE B E K diva = 127, div_b =255

MANSHA

div_a: #igs A, JilH 0~0x7F

MANZH2

div_b: Z2p#5igs B, JalH 0~0x7FFF

i th 25

s

iR [EME

SUCCESS: &Y
ERROR: # & %M

2023.07.18
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BH EiEp)

PSS ¥

ek i ek % x
Bl

| ertc_divider_set(127, 255);

5.8.11 BEKi¥{ ertc_hour_mode_set
NERIA T % ertc_hour_mode_set

# 157. B# ertc_hour_mode_set

B | E1:57)
A€ ertc_hour_mode_set
R E R Y error_status ertc_hour_mode_set(ertc_hour_mode_set_type mode);
DhRedtik NI R T
LTPNE 2 mode: /N
Z R E . mode 7 [ 5 £ %S4 fu v BUE i
i 24 7
iR [ElE SUCCESS: # & mh
ERROR: & KK
Seth kAT 7
B R FH R 2 7
mode

ERTC_HOUR_MODE_24: 24 /pittg =
ERTC_HOUR_MODE_12: 12 /Nif#s =
il

‘ ertc_hour_mode_set(ERTC_HOUR_MODE_24);

5.8.12 PK# ertc_date_set
NRIIA T %L ertc_date_set

% 158. H# ertc_date_set

T H ik

R ertc_date_set

PR E error_status ertc_date_set(uint8_t year, uint8_t month, uint8_t date, uint8_t week);

ThRedtik wEBM: £, B, H. E#

WASHA year: 4, il 0~99

LN ) month: H, i 1~12

MAZH3 date: [, Jil 1~31

N week: 1, Yl 1~7

25 7

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

Se kg AF x

W F B i

2023.07.18 # 153 | hRZs 2.0.4
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Bl

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

5.8.13 E ¥ ertc_time_set
NERFIA T PREL ertc_time_set

5.8.14

2023.07.18

* 159. E# ertc_time_set

B | E1:57)

A EA ertc_time_set

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

ThRestiid WEME: B 0 By BRI 2 ANSHRTR A RO

MASHA hour: i, Jif 0~23

WASH 2 min: 4, JaFE 0~59

WAZH3 sec: b, JuHl 0~59

LN 2 ampm: 12 /NI BB (12 /N RERG 24 AN TR EH 50D
ZR BT ampm & B 2 Z S A VFIUEIEHE

i 24 7

iR el SUCCESS: # & mh
ERROR: & KK

Se kAT 7

R FH eR 2 ¥

ampm

12 N HIE EA A EE (12 /N RERG 24 /NHI R LT 520)
ERTC_24H: 24 /it (24 /Nt it 250

ERTC_AM: 12 /pifis=, . E

ERTC_PM: 12 pif#s=, R4

Bl

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

K ¥ ertc_calendar_get
MR T K ertc_calendar_get

% 160. K ¥ ertc_calendar_get

W H Eii:3o)

R ertc_calendar_get

R ER T void ertc_calendar_get(ertc_time_type* time);

ThRedtik FEAM, BA&F. A By 28, & 4 B BT
WMASHA time: 15[ ertc_time_type KA [ 4 ¥y 4

i 24 7

12 [EE o

Jath kAT x

B H R 4 7

ertc_time_type* time

% 154 | R 2.0.4
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ertc_time_type 7& at32f415_ertc.h

typedef struct

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

ertc_am_pm_type ampm;
} ertc_time_type;
year
., JuH 0~99
month
H, el 1~12
day
H, ek 1~31
week
AW, Jel 1~7
hour
i), Ja 0~23
min
7y, Jul 0~59
sec
. JalH 0~59
ampm
12 /NI 2R (12 /AN R R 24 /ANEFHIR B /T 900, 1280 AT REIME W~
ERTC_AM: 12 /hitigat, . E
ERTC_PM: 12 /Mi#ga, T4
~Hl

‘ ertc_calendar_get(&time);

5.8.15 ¥ ertc_sub_second_get
NEHIA T L ertc_sub_second_get

# 161. R ¥ ertc_sub_second_get

W H iR

R ertc_sub_second_get

PR 3 A uint32_t ertc_sub_second_get(void);
ThRedtik SRICURETIRD (3508 B a0 e
LN L 7

25 7

R [EME TR

ViR I 7

2023.07.18 % 155 hRZs 2.0.4
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5 H b
UL P
il

‘ ertc_sub_second_get();

5.8.16 BK¥ ertc_alarm_mask_set

FERAFER T K H ertc_alarm_mask_set

5.8.17

2023.07.18

# 162. K# ertc_alarm_mask_set

B | E1:57)

A€ ertc_alarm_mask_set

PR void ertc_alarm_mask_set(ertc_alarm_type alarm_x, uint32_t mask);
ThRestiik T 2 7 B i

alarm_x: [W#hik#F
ST alarm_x A £ %5 500 i BUE Y5

LN 2|

mask: [{8h 5 % E
SR FEY: mask & E 2S5 R RUE R

it 25

iR [ElE

Sk kAT

Wi F e

off | ol | ofl | et

alarm_x

[ k¢
ERTC_ALA: %t A
ERTC_ALB: [fl%# B
mask

I B i 15 L

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:

2N

BRI, FTA FBCEILES, [ BRI S BOH G
BEMRb el ANULECHDBE, Bl AED B e R
BEmCor B, ANULEC/-h, B2 ah o 5%
BRGNS, ANULEC /NS, Bl AN SR
Bk H3, ASULHES H 39T, epAn H oGk
BERLITA , #AILHES, 1 AD7 A—k f

‘ ertc_alarm_mask_set(ERTC_ALA, ERTC_ALARM_MASK_NONE);

PR3 ertc_alarm_week_date_select

R T R % ertc_alarm_week_date_select

* 163. B ¥ ertc_alarm_week_date_select

T H G

PR €2 ertc_alarm_week_date_select

BRI R R Y void ertc_alarm_week_date_select(ertc_alarm_type alarm_x,
ertc_week_date_select_type wk);
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5.8.18

W H i35
ThRestik I o (A A% ok 6 B0/ 39
LN 2| alarm_x: [#hik#F
ZRET: alarm_x 2 5 212 S8 VB TG E
MANSH 2 whke: [ B B Y A ke 4%
SR BT wk B EZ S ARTFIUETEE
i 24 I
R EME I
etk AT I
B H R 4 I
alarm_x
] e 126 %

ERTC_ALA: [#l%t A
ERTC_ALB: [#l%l B
wk

] i 2/ 30D k%

ERTC_SLECT DATE: %+t H W=
ERTC_SLECT WEEK: ik#¢E #if=

N

‘ ertc_alarm_week_date_select(ERTC_ALA, ERTC_SLECT_DATE);

¥ ertc_alarm_set
NRIIA T %L ertc_alarm_set

* 164. R¥ ertc_alarm_set

TiH ity

R ertc_alarm_set

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

Dhred T LI

WA alarm_x: [il#hikH
ST alarm_x B E 2 2SS B VFRETEH

WANSH 2 week_date: HH# 21, HRE ertc_alarm_week_date_select()rf ¥k &
Hi: 6 1~31
B Jul 1~7

MANZH3 hour: Itf, JElH 0~23

MAZH 4 min: 43, Y[ 0~59

MANZH5 sec: b, JuHl 0~59

MANZH6 ampm: 12 /NHIE F FARE (12 /NS R, 24 ANFHETR G F 00
ST ampm & 212580 v EE B

it 25 7

IR [AE i

Se kg AF x

W e i

alarm_x

2023.07.18
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5.8.19

[ e %6 4%

ERTC_ALA: jiilfh A

ERTC_ALB: [il4t B

ampm

12 /NEHEIG EAF RAA3CE (12 /N R AR 24 /NI R BT %0
ERTC_24H: 24 /Nip#%s (24 /el Nl B S50

ERTC_AM: 12 /hipigst, H -

ERTC_PM: 12 /hifigR, R4

N

|eﬁc_amnn_seKERTC_ALA,15,8,0,0,ERTC_24Hx

PR % ertc_alarm_sub_second_set
TR T K% ertc_alarm_sub_second_set

% 165. ¥ ertc_alarm_sub_second_set

BiH R

R ertc_alarm_sub_second_set

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

ThRestiik T H B R

MAZHA

alarm_x: [#hik#
SR & alarm_x B H 2 1% 28 0V IUEE F

MASH 2 value: YEFPMH, JEH 0~Ox7FFF
HMANSH3 mask: [ B E
ZR BT mask 75 2 22800 VFBUE O
25 7
ACIE(E 7
Je skt 7
e FH R 2 W
alarm_x
[l fife 4%

ERTC_ALA: [il%f A

ERTC_ALB: [fil%t B

mask

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

NN % AR RSN S WS
HLE SBS £i7[0]

LA SBS f7[1:0]

LA SBS f7[2:0]

LA SBS f7[3:0]

H LA SBS f7[4:0]

LA SBS f7[5:0]

HLHE SBS £i[6:0]

WL SBS fi7[7:0]

HLHT SBS £i[8:0]

2023.07.18
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5.8.20

5.8.21

2023.07.18

ERTC_ALARM_SBS_MASK_14 10:  HLHZ SBS £7[9:0]
ERTC_ALARM_SBS_MASK_14_11:  HJLi SBS £7[10:0]
ERTC_ALARM_SBS_MASK_14 12:  HUL{it SBS £7[11:0]
ERTC_ALARM_SBS_MASK_14 13: ML SBS fi7[12:0]
ERTC_ALARM_SBS_MASK_14: H LT SBS f7[13:0]
ERTC_ALARM_SBS_MASK_NONE: JLfi¢ SBS fi7[14:0]

B

l ertc_alarm_sub_second_set(ERTC_ALA, 200, ERTC_ALARM_SBS_MASK_NONE);

¥ ertc_alarm_enable

NERHIA T R ertc_alarm_enable

* 166. FI ertc_alarm_enable

mHE R

R ertc_alarm_enable

R Y error_status ertc_alarm_enable(ertc_alarm_type alarm_x, confirm_state
new_state);

ThRestiid I S 5 e

MAZHA

alarm_x: [#hik#
Z A alarm_x B 2 %S 8 v IUE TG

BWANSH 2 new_state: [P fERRIRE
ZSHOTLLER E Kbz —: TRUE. FALSE

it 24 7

iR [A{H SUCCESS: #HE
ERROR: # & &K

SR kAT ¥

R FH R 2 &

alarm_x

[ fife 4%

ERTC_ALA: [l A
ERTC_ALB: |il%h B
Bl

‘ ertc_alarm_enable(ERTC_ALA, TRUE);

BR¥ ertc_alarm_get
NERAFE T %L ertc_alarm_get

* 167. E# ertc_alarm_get

T H ik
ZERAEA ertc_alarm_get
R ER T void ertc_alarm_get(ertc_alarm_type alarm_x, ertc_alarm_value_type* alarm);
TyRe ik BRI e B
WMNSH alarm_x: [i#pik#
Z & alarm_x 7 b 5E 2 % 2 MU VEIUE TG
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i H iR

BMINSHL 2 alarm: #§1 ertc_alarm_value_type &%) 45 #) 1%
& [EME

g 0

A FH vk K

alarm_x

i) a2k
ERTC_ALA: [il%t A
ERTC_ALB: [il%t B
ertc_alarm_value_type* alarm
ertc_alarm_value_type 7t at32f415_ertc.h

of | ofl | et

typedef struct

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

} ertc_alarm_value_type;

day

H#, Ja 1~31

hour

i, Vil 0~23

min

5y, JuH 0~59

sec

, il 0~59

ampm

12 /NI BTN (12 /N RE R 24 IR EFHR RO, ZRATRERIE T
ERTC_AM: 12 /M, 5 |
ERTC_PM: 12 /M, F4

mask

(i B BRI, P T RE B T

ERTC_ALARM_MASK_NONE: ANBER, BT FBCERULIC, W B0 A BT A - BOH 5%
ERTC_ALARM_MASK_SEC: BERED B, ASULECADBE, Wl AAb e e 5%
ERTC_ALARM_MASK_MIN: BRii oy 8h, ASUCEC/-8h, [P Al b 6 5%
ERTC_ALARM_MASK_HOUR: BRGNS, ANUGHEC /NS, R AN e 5
ERTC_ALARM_MASK_DATE_WEEK: Bfifli H#, ASULECH B, A H HIJE ¢
ERTC_ALARM_MASK_ALL: BEMRT A, ERASULEC, 1 FbF=As— IR

week_date_sel
i B 0 H RS SR, R T RE R
ERTC_SLECT DATE: H iz
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ERTC_SLECT WEEK: &=

week

21, uHl 1~7

B

| ertc_alarm_get(ERTC_ALA, &alarm);

5.8.22 ¥ ertc_alarm_sub_second_get

TR T PR% ertc_alarm_sub_second_get

% 168. ¥ ertc_alarm_sub_second_get

B | E1:57)
R ertc_alarm_sub_second_get
R E R Y uint32_t ertc_alarm_sub_second_get(ertc_alarm_type alarm_x);
ThRestiik FRAZ I B D
HNZH A alarm_x: [H#PELE
ZR TN alarm_x & 5 2 1% 230V EUE TG
it 24 7
IR [EME I e DA
SR okt 7
B R FH R 2 7
alarm_x
[l fife 4%

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

Bl

‘ ertc_alarm_sub_second_get(ERTC_ALA);

5.8.23 E¥ ertc_wakeup_clock_set

AR T K # ertc_wakeup_clock_set

* 169. E# ertc_wakeup_clock_set

W H iR
ZERAEA ertc_wakeup_clock_set
R Y void ertc_wakeup_clock_set(ertc_wakeup_clock_type clock);
ThRedtik T R NG R 5 I 25 A R
MANSHA clock: Ml i I i B
Z R & 5. clock & [ ¥ 2 %S4 o v BUE Va
i 24 T
IR [EME 7
SR kAT 7
R FH eR 4 7
clock
NG P T I 2 IS Y

ERTC_WAT _CLK_ERTCCLK_DIV16: ERTC_CLK /16

2023.07.18
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ERTC_WAT_CLK_ERTCCLK_DIV8: ERTC_CLK/8
ERTC_WAT_CLK_ERTCCLK_DIV4: ERTC_CLK /4
ERTC_WAT_CLK_ERTCCLK_DIV2: ERTC_CLK /2

ERTC_WAT CLK _CK_B_16BITS: CK B (1Hz H /i %), Mufifit ¥ = ERTC_WAT

ERTC_WAT _CLK_CK B_17BITS: CK_B (1Hz H /4P, Mefigit%{i = ERTC_WAT + 65535

B

| ertc_wakeup_clock_set(ERTC_WAT CLK_CK_B_16BITS);

5.8.24 Ki¥( ertc_wakeup_counter_set
NERAIR T BREL ertc_wakeup_counter_set

& 170. E % ertc_wakeup_counter_set

mHE R
efe ertc_wakeup_counter_set
PR E R Y void ertc_wakeup_counter_set(uint32_t counter);
ThRestiid W E M ARE
LN | counter: P TTHAHE, [ 0~OxFFFF
it 24 7
IR [EME 7
SR okt 7
B R FH R 2 7
A~

‘ ertc_wakeup_counter_set(0x7FFF);

5.8.25 PK¥ ertc_wakeup_counter_get

AR T K # ertc_wakeup_counter_get

& 171. E# ertc_wakeup_counter_get

| R
ERAE ertc_wakeup_counter_get
PR3 uint16_t ertc_wakeup_counter_get(void);
ThRedtiik BN A RV ]
HNSH 7
i 24 7
IR [EME M B E
SR kAT 7
R FH e 4 7
N

‘ ertc_wakeup_counter_get();

5.8.26 K ¥ ertc_wakeup_enable

TR T K H ertc_wakeup_enable

2023.07.18 % 162 |
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R 172. K# ertc_wakeup_enable

BiH iR

A€ ertc_wakeup_enable

PR T error_status ertc_wakeup_enable(confirm_state new_state);

Thegfik MG T2 5 I 85 i E

HNZH new_state: MR E I 20 ARRTS
ZHOT LR A Hh 2 —: TRUE. FALSE

Hth 2% 7

IR [F{H SUCCESS: WE )
ERROR: # & &K

Se kg AF 7

Bl H B 4 7

Nl

‘ ertc_wakeup_enable(TRUE);

5.8.27 ¥ ertc_smooth_calibration_config
MR T i # ertc_smooth_calibration_config

#* 173. B# ertc_smooth_calibration_config

T H iR
PRI 44 ertc_smooth_calibration_config
PR3 error_status ertc_smooth_calibration_config(ertc_smooth_cal_period_type period,
ertc_smooth_cal_clk_add_type clk_add, uint32_t clk_dec);
Thagsiik WE TR Rt
BWINSHE period: A% &
ZE & period B B 2% 28050 VFIUETE
MANZH 2 clk_add: 1} ERTC CLK
Z &N clk_add & 5 2% S50V EUE T
MAZSH3 clk_dec: J§/> ERTC CLK %, [ 0~511
25 W
iR [ElME SUCCESS: # &)
ERROR: # & &K
So okt W
W e 7%
period
R S 9

ERTC_SMOOTH_CAL _PERIOD_32: 32 Fh vk JH 1t

ERTC_SMOOTH_CAL _PERIOD_16: 16 Fhi5#E & 11

ERTC_SMOOTH_CAL_PERIOD_8: 8 Fh#z ik

clk_add

4 ERTC CLK

ERTC_SMOOTH_CAL CLK_ADD 0: J#:fE

ERTC_SMOOTH_CAL_CLK_ADD 512: 11512 4~ ERTC_CLK

N

‘ ertc_smooth_calibration_config(ERTC_SMOOTH_CAL_PERIOD_32, ERTC_SMOOTH_CAL_CLK_ADD_0, 511);
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5.8.28 HKi¥( ertc_coarse_calibration_set

R4 T BRHL ertc_coarse_calibration_set

% 174. B# ertc_coarse_calibration_set

BiH iR
PR EA ertc_coarse_calibration_set
PR T error_status ertc_coarse_calibration_set(ertc_cal_direction_type dir, uint32_t
value);
Thegfig W BN A
BINZH dir: KEHEJT 1]
ZR T dir EREEZZSHRTFIUETEH
MANZH 2 value: kM, YilE 0~31
ot 28 x
i [A] 4 SUCCESS: WE )
ERROR: # & &K
Sk ok AF x
Bl H R 4 7
dir
RHETT 17

ERTC_CAL_DIR_POSITIVE: iFA:iE
ERTC_CAL_DIR_NEGATIVE: fifsik
Bl

‘ ertc_coarse_calibration_set(ERTC_CAL_DIR_POSITIVE, 10);

5.8.29 E¥ ertc_coarse_calibration_enable

T EHIR T BB ertc_coarse_calibration_enable

F 175. ¥ ertc_coarse_calibration_enable

| R
ERAE ertc_coarse_calibration_enable
PR 3 A error_status ertc_coarse_calibration_enable(confirm_state new_state);
Difeftiik HHEE TR e R
WANSHE new_state: HBEH MM FERA
S LLElE Hih 2 —: TRUE. FALSE
i 24 7
AmLIES SUCCESS: # & i)
ERROR: # & &K
SR kAT 7
R FH eR 4 7
N

‘ ertc_coarse_calibration_enable(TRUE);

2023.07.18 % 164 |
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5.8.30 BKi¥ ertc_cal_output_select
NERAIR T BREL ertc_cal_output_select

3+ 176. E ¥ ertc_cal_output_select

BiH iR
A EA ertc_cal_output_select
PR T void ertc_cal_output_select(ertc_cal_output_select_type output);
Thegdid A H YRk 5
PN output: FHEH U
ZE: output B £1%S 8 o vFIUE I
th =% 7
pA I[N 7
Sk ok AF 7
Bl H R 4 7
output
A L Y
ERTC_CAL OUTPUT 512HZ: %t 512Hz
ERTC_CAL_OUTPUT_1HZ: i 1Hz
Nl

‘ ertc_cal_output_select(ERTC_CAL_OUTPUT_1HZ);

5.8.31 K ¥ ertc_cal_output_enable

AR T 2K # ertc_cal_output_enable

5.8.32

2023.07.18

#® 177. E# ertc_cal_output_enable

| R
ERAE ertc_cal_output_enable
R Y void ertc_cal_output_enable(confirm_state new_state);
Difedtiik R 1 A5 e
WA new_state: K#EHHFRRIRTS
LA UL E b2 —: TRUE. FALSE
i 24 T
IR [EME 7
SR kAT 7
R FH e 4 7
N

‘ ertc_cal_output_enable(TRUE);

E ¥ ertc_time_adjust
NERIA T R ertc_time_adjust

F 178. ¥ ertc_time_adjust

i}

ertc_time_adjust

% 165 | R 2.0.4
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W H Ei: 3o
PR A A error_status ertc_time_adjust(ertc_time_adjust_type add1s, uint32_t decsbs);
ThRefbik VR i i)
MANZH add1s: MK HE
ZpET . add1s # 2% S He VFIUE G
MASH 2 decsbs: /b EFHME G 0~0X7FFF
IR [AE SUCCESS: # &)
ERROR: % &K
Sk 7
U FH R 2 7
add1s
i &
ERTC_TIME_ADD NONE: J#:fE
ERTC_TIME_ADD 1S: w1
~pl

\ ertc_time_adjust(ERTC_TIME_ADD_18S, 254);

5.8.33 BEKi¥ ertc_daylight_set
NERIIA T R ertc_daylight_set

F 179. BH ertc_daylight_set

TiH ity
R4 ertc_daylight_set
R AR T void ertc_daylight_set(ertc_dst_operation_type operation, ertc_dst_save_type
save);
Thegsmiik WEE AN
WMANSHA operation: = A% B ##(E
Z: A& 15: operation £ [# 5 £ %S4 v BUE L
HMANSH 2 save: HAMRTTIEEME
ZR T save M H L ZSHAVFIUEIEH
25 7
R [EME 7
So oAt 7
Wik F pa 2 7
operation
AN BB

ERTC_DST_ADD_1H: #ifi 1 /it
ERTC_DST_DEC_1H: /> 1 /it

save

A RAFHRAE

ERTC_DST_SAVE_0: # & CTRL %25/ BPR Azfti 0
ERTC_DST_SAVE_1: ¥ CTRL %74/ BPR Arft 1
A~

\ ertc_daylight_set(ERTC_DST_ADD_1H, ERTC_DST_SAVE_1);

2023.07.18 % 166 hRZs 2.0.4




<[

5

AT32F415[E 4 FEBSP&Pack M FHIE S

5.8.34 X ¥ ertc_daylight_bpr_get

NERFIAR T PAEL ertc_daylight_bpr_get

% 180. E ¥ ertc_daylight_bpr_get

B H iR

PR EA ertc_daylight_bpr_get

PR 2 A uint8_t ertc_daylight_bpr_get(void);

Difeftig SRIUE 4 Bf Bt A eI I 27 77 4% (CTRL Z /7431 BPR £) A

MWASHA

x

Wit M T

R 5 A L (P MR 2 798 (CTRL % /75219 BPR A1) 104
SR AT %

LLLEE %

Pl

‘ ertc_daylight_bpr_get();

5.8.35 BKi¥ ertc_refer_clock_detect_enable
N AR T K% ertc_refer_clock_detect_enable

% 181. E# ertc_refer_clock _detect_enable

| R

ERAE ertc_refer_clock_detect_enable

PR3 error_status ertc_refer_clock_detect_enable(confirm_state new_state);
Digefliid 225 ke A3 A

WS new_state: IR IEFEIRA

S HA UL E 2 —: TRUE. FALSE

Hith 24 7
IR [FIME SUCCESS: # & &l
ERROR: &R
Sk AE 7
B FH R 2 7
N

‘ ertc_refer_clock_detect_enable(TRUE);

5.8.36 E ¥ ertc_direct_read_enable
R T BB H ertc_direct_read_enable

# 182. H ¥ ertc_direct_read_enable

T H ik

R ertc_direct_read_enable

AR Y void ertc_direct_read_enable(confirm_state new_state);
TyRe ik FLAR U AL g

WMANSHA new_state: EFIREURAFERE

2023.07.18
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i H EiEp)
S HOT LLEHE b2 —: TRUE. FALSE
2% 7
iR el x
Sk kAT x
Wi F pa 4 x
Bl

l ertc_direct_read_enable(TRUE);

5.8.37 E# ertc_output_set
NERMIA T R ertc_output_set

% 183. H# ertc_output_set

T H iR
EiRA €A ertc_output_set
PR T void ertc_output_set(ertc_output_source_type source, ertc_output_polarity_type
polarity, ertc_output_type type);
Thread WEHMA Y H, PC13 31 R F1E
HINSH source: i RIE PR
S ET: source b £ %S MV IUETEH
MINSH 2 polarity: % R PE
Z i E5: polarity T £ 1254 o v IE TE
MWANZH3 type: fiHIAY
S ET: type &b E 2 1ZSHAVFIUETEH
a2 8 x
A IR 7
Sk ok AF x
W F R 2 7
source
B L UG

ERTC_OUTPUT_DISABLE:
ERTC_OUTPUT_ALARM_A:
ERTC_OUTPUT_ALARM_B:
ERTC_OUTPUT_WAKEUP:
polarity
B A

ERTC_OUTPUT_POLARITY_HIGH:
ERTC_OUTPUT_POLARITY_LOW:

type
B 2R

ERTC_OUTPUT_TYPE_OPEN_DRAIN:
ERTC_OUTPUT_TYPE_PUSH_PULL.:

Bl

i HH G H
Bt eh A
Bt el B
it e A

BREFME T A, T
MR T A, RERET

AR/ L
FHEA Sy Y

ertc_output_set(ERTC_OUTPUT_ALARM_A, ERTC_OUTPUT_POLARITY_HIGH,
ERTC_OUTPUT _TYPE_PUSH_PULL);

2023.07.18
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5.8.38 HKi¥ ertc_timestamp_valid_edge_set
TR T PREL ertc_timestamp_valid_edge_set

x 184. F ¥ ertc_timestamp_valid_edge_set

BiH iR
PR EA ertc_timestamp_valid_edge_set
PR T void ertc_timestamp_valid_edge_set(ertc_timestamp_valid_edge_type edge);
Thegfik e B I B B AGL I A A s
LN | edge: I BRI XG4V
ZRET: edge BT Z LS AVFEUEIEH
ot 28 x
IR [FH o
Sk ok AF 7
B R o
edge
IS T A A 250
ERTC_TIMESTAMP_EDGE_RISING: TR
ERTC_TIMESTAMP_EDGE_FALLING: T B ik
Nl

‘ ertc_timestamp_valid_edge_set(ERTC_TIMESTAMP_EDGE_RISING);

5.8.39 XK ¥ ertc_timestamp_enable
T AR T K # ertc_timestamp_enable

% 185. ¥ ertc_timestamp_enable

| R
ERAE ertc_timestamp_enable
R Y void ertc_timestamp_enable(confirm_state new_state);
Difedtiik I ) kA e
WA new_state: I [EJEkfl LIRS
ST LLER A 2 —: TRUE. FALSE
i 24 7
IR [EME 7
SR kAT 7
R FH eR 4 7
N

‘ ertc_timestamp_enable(TRUE);

5.8.40 EK# ertc_timestamp_get

TNERIA T L ertc_timestamp_get
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2023.07.18

X 186. K%} ertc_timestamp_get

B H iR

A€ ertc_timestamp_get

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

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

it 25 7

IR [EME 7

S okt 7

B R FH o 4 7

ertc_time_type* time

ertc_time_type 7t at32f415_ertc.h

typedef struct

{
uint8_t
uint8_t
uint8_t
uint8_t
uint8_t
uint8_t
uint8_t

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

ertc_am_pm_type ampm;

} ertc_time_type;
year

., JEH 0~99

month

H, el 1~12

day

H, vaH 1~31

week

AW, Jel 1~7
hour

iy, YaE 0~23

min

7y, JElH 0~59

sec

T, Jal 0~59

ampm

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

2N

‘ ertc_timestamp_get(&time);
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5.8.41 ¥ ertc_timestamp_sub_second_get

TR T PREL ertc_timestamp_sub_second_get

* 187. E# ertc_timestamp_sub_second_get

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

‘ ertc_timestamp_sub_second_get();

5.8.42 ¥ ertc_tamper_pull_up_enable

N AR T K% ertc_tamper_pull_up_enable

% 188. H# ertc_tamper_pull_up_enable

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

‘ ertc_tamper_pull_up_enable(TRUE);

5.8.43 BK# ertc_tamper_precharge_set

R4 T BB HL ertc_tamper_precharge_set

% 189. ¥ ertc_tamper_precharge_set

=

H

iR

i€

ertc_tamper_precharge_set

]
B A

void ertc_tamper_precharge_set(ertc_tamper_precharge_type precharge);

Bk (P

BEENE G AT R ], A 2480 % ertc_tamper_pull_up_enable ffifig 1 A2 £
P RHE, A B E T R )

WASHA

precharge: A2 5| I 7S U [H]
Z 7% i: precharge %[ £ %2 H A Vi HUHE G

2023.07.18
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5.8.44

5.8.45

2023.07.18

BH

it 24

iR el

Sk kAT

e F pa 2

off | off | ofl | o

precharge

MNAR 5| I 7E HLR ]

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

Bl

‘ ertc_tamper_precharge_set(ERTC_TAMPER_PR_2_ERTCCLK);

¥ ertc_tamper _filter_set

R T R ertc_tamper_filter_set

% 190. E# ertc_tamper_filter_set

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

BILi 1 (B

BEE N ZUE P (8]

MINSE

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

it 25

iR [ElME

S ft

e FH eR 2

off [ofl | orf | o

filter
NAZ BE s (7]

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

‘ ertc_tamper_filter_set(ERTC_TAMPER_FILTER_2);

¥ ertc_tamper_detect_freq_set

R MR T BB HL ertc_tamper_detect_freq_set

# 191. B ¥ ertc_tamper_detect_freq_set

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

FEAT2 |
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W H i)
ThRestik AN iRl ETES
NS freq: AfRAIISA
ZR B freq & 222800V IE U
12 [EME ¥
Jeth kAT ¥
B H R 4 ¥
freq
NAZ A AR

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

ERTC_TAMPER_FREQ_DIV_512:  ERTC_CLK/512
ERTC_TAMPER_FREQ_DIV_256:  ERTC_CLK /256
il

‘ ertc_tamper_detect_freq_set(ERTC_TAMPER_FREQ_DIV_512);

5.8.46 PK# ertc_tamper_valid_edge_set
NERIA T KL ertc_tamper_valid_edge_set

%+ 192. ¥ ertc_tamper_valid_edge_set

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

ERTC_TAMPER_EDGE_FALLING: TR

2023.07.18 173 W hRZs 2.0.4
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ERTC_TAMPER EDGE_LOW: I
ERTC_TAMPER_EDGE_HIGH: e LT
N

| ertc_tamper_valid_edge_set(ERTC_TAMPER_1, ERTC_TAMPER_EDGE_RISING);

5.8.47 ¥ ertc_tamper_timestamp_enable
N RAIER T PREL ertc_tamper_timestamp_enable

% 193. ¥ ertc_tamper_timestamp_enable

T H Hid

ZiRA €A ertc_tamper_timestamp_enable

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

MAZHA

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

it 25

T

R EHME

k2K

Wik F e 4

of | off | ot

Bl

‘ ertc_tamper_timestamp_enable(TRUE);

5.8.48 EK¥ ertc_tamper_enable
AR T K H ertc_tamper_enable

# 194. B¥ ertc_tamper_enable

T H Ei: 5

ERAE ertc_tamper_enable

PR3 void ertc_tamper_enable(ertc_tamper_select_type tamper_x, confirm_state
new_state);

Dhred N AZ A A g

MANSHA

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

MANZH2

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

it 28

¥

IR [BI{E

SR KA

e F e 2

off ot | od

tamper_x

NIk

ERTC_TAMPER 1: Af&#ill 1

Bl

‘ ertc_tamper_enable(ERTC_TAMPER_1, TRUE);

2023.07.18
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5.8.49 E# ertc_interrupt_enable
NRAIR T BREL ertc_interrupt_enable

* 195. E ¥ ertc_interrupt_enable

BiH iR

PR EA ertc_interrupt_enable

PR A R void ertc_interrupt_enable(uint32_t source, confirm_state new_state);
Thegfik Hh T A5

source: FEL R A i
S =T

source # i & % %S H o v BUE

MAZHA

new_state: SRR
ESHOT LRI 2 —: TRUE. FALSE

Wit 24 %

3 [1] {1 %

S A %
e o 8 %
source

FEAEERE 1) BTl

ERTC_TP_INT:  AfHil i
ERTC_ALA_INT: [ A ik
ERTC_ALB_INT: [ B ik
ERTC_WAT INT: il s i 5% e
ERTC_TS_INT:  ISF[a) &k i
Bl

‘ ertc_interrupt_enable(ERTC_TP_INT, TRUE);

5.8.50 BK¥ ertc_interrupt_get
NRAIR T BREL ertc_interrupt_get

% 196. ¥ ertc_interrupt_get

W H iR
ZERAEA ertc_interrupt_get
R Y flag_status ertc_interrupt_get(uint32_t source);
Difeftiik RIS
MASHA source: FEFRECIRA 1) i
Z R E 5. source [T 2 1% SR AV HUE VG H
i 24 7
IR A flag_status: FrREIRZS
ZE N H 2 —: SET. RESET
SR kAT 7
B R FH ok 4 7
source
Hh TR
ERTC_TP_INT: ARty

2023.07.18
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ERTC_ALA INT: [il%l A ik
ERTC_ALB_INT: [#il%f B ikt
ERTC_WAT INT: M 5 i 28 o by
ERTC_TS_INT:  Isf[a/&k by
il

| ertc_interrupt_get(ERTC_TP_INT);

AT32F415[E 4 FEBSP&Pack M FHIE S

5.8.51 ¥ ertc_flag_get
NERFIAR T PREL ertc_flag_get

5.8.52

2023.07.18

*® 197. E# ertc_flag_get

mHE R

R4 ertc_flag_get

R E R Y flag_status ertc_flag_get(uint32_t flag);
ThRedtiid IREUbR EADIRAS

MASHA

flag: TZIRELRA bR £ 1L
ZSHOEAAR W flag

it 24 7

YL EN flag_status: A&7 PR
ZREMERCNH P2 —: SET. RESET

SR okt 7

R FH R 2 ¥

flag

M T # R 2R BCRES 1IArE, a8 2 5a

ERTC_ALAWF_FLAG: Heh A RS bR E

ERTC_ALBWF_FLAG: ek B RS

ERTC_WATWF_FLAG:
ERTC_TADJF_FLAG:

ML 5E I 2R 27 A7 2% FO VR S hp &
i ] 1) A

ERTC_INITF_FLAG: H G s %
ERTC_UPDF_FLAG: i 58 3 b
ERTC_IMF_FLAG: HENVIA R AR &
ERTC_ALAF_FLAG: [ A bR
ERTC_ALBF_FLAG: i B b
ERTC_WATF_FLAG: N T 2 IR A 7
ERTC_TSF_FLAG: I 16 B =
ERTC_TSOF_FLAG: B TR A
ERTC_TP1F_FLAG: R 1 b
ERTC_TP2F_FLAG: R 2 bk
ERTC_CALUPDF_FLAG: it o ¥ 5e iuhr &

Bl

‘ ertc_flag_get(ERTC_TP1F_FLAG);

¥ ertc_flag_clear
TERHIA T KL ertc_flag_clear

® 176 |

WA 2.0.4




<[

5

AT32F415[E 4 FEBSP&Pack M FHIE S

5.8.53

2023.07.18

* 198. K ¥} ertc_flag_clear

B H 30

A€ ertc_flag_clear

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

NS flag: FrEBRIIRELLPE

ZSHVEYIHEER W, flag

it 25 7

IR [EME 7

S okt 7

B R FH o 4 7
flag

T I3 ESFRIRES AR S, KT 82 5T

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

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

H i9lia s &

H 5 S E b &
HEAWIGE A bR
Bl A bR
5l B bR

I L 5 o B o
R[] b &

B[] e A A
A 1
N2 2 pr
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

* 199. K% ertc_bpr_data_write

W H iR
ZERAEA ertc_bpr_data_write
R T void ertc_bpr_data_write(ertc_dt_type dt, uint32_t data);
Difeftiik RS AN b 8R4 (BPR)
AN dt: e A fr a8
ZRET: dt AREZZSHARTRETHE
MANSHA data: 32 f %
25 7
IR [EME 7
So okt 7

FEATTRH
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5.8.54

5.9

2023.07.18

5 H ik
VAL FE B S x
dt

HAmar74%

ERTC DT1: ¥Rz 1ids 1
ERTC_DT2: #dizifrss 2

ERTC_DT19: ¥ulEar(7a% 19
ERTC_DT20: ¥uiar174% 20

Bl

‘ ertc_bpr_data_write(ERTC_DT1, 0x12345678);

¥ ertc_bpr_data_read

IR T BB ertc_bpr_data_read

% 200. pK# ertc_bpr_data_read

mHE R

A€ ertc_bpr_data_read

PRI uint32_t ertc_bpr_data_read(ertc_dt_type dt);
Difeiig AN It B A A A7 28 (BPR) B2BUHIE

LN 2|

dt: ZE T A
SR EN: dt BRI EZESHARTIUETEE

it 25 x

iR [ElME PR {3 P I A A7 A e
S x

Wik F pa 2 x

dt

Wl Ao

ERTC_DT1: ¥i&fras 1
ERTC_DT2: ¥i#frias 2

ERTC_DT19: ¥i#ifias 19
ERTC_DT20: ###7 f74% 20

Bl

‘ ertc_bpr_data_read(ERTC_DT1);

AR W A2 (EXINTD

EXINT 2748451 exint_type, & XT3 “at32f415_exint.h il R :

/**

* @brief type define exint register all

*/
typedef struct
{

# 178 |
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} exint_type;

THREE T EXINT 27788805,
% 201. EXINT S8 58%

T ik
inten HH A Rl 2 7 2
evten FAE R A AE 2R
polcfg1 MM L 27 A7 2 1
polcfg2 MM B 2 A7 3 2
swirg Ak R AT AE A
intsts IR AF AR

—F%%él/fl\HjT EXINT %::ﬁ%%4%l\lﬂi_'ﬁ!
3 202. EXINT EREE T

i iR
exint_reset ¥ EXINT Firf Zr 7 a8k 52 B S ALE
exint_default_para_init 25 EXINT HI4a 4 25 A A I W
exint_init EXINT #1254k
exint_flag_clear TRk E EXINT i ks 47
exint_flag_get FEHLE E EXINT e ks 47
exint_software_interrupt_event_generate WA W R R
exint_interrupt_enable {RELE E I EXINT rf i
exint_event_enable fH BEIE 7 1 EXINT ZH 4

5.9.1 K# exint_reset

NRMIA T BB EL exint_reset
® 203. F# exint_reset

A i3}
ERAE exint_reset
PR 3 A void exint_reset(void);
Digeftik # EXINT Jrf e f-a(E 7 2 B = A2
MmN o
i =4 o
12 [EE o
SR kAT 7
R FH eR 4 crm_periph_reset();
N

‘ exint_reset ();

5.9.2 ¥ exint_default_para_init
NERAIR T BREL exint_default_para_init

2023.07.18 FEATIH
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R 204. K# exint_default_para_init

BiH #R
A€ exint_default_para_init
PR T void exint_default_para_init(exint_init_type *exint_struct);
Thegfik 43 EXINT #Iaa 45 R M
N exint_struct: &1 exint_init_type 28R (ifa4EH
th =% 7
Il ) P
e 2% At: FHE L —A> exint_init_type 2B )35 &
iR H B2 7
Nl

exint_init_type exint_init_struct;

exint_default_para_init(&exint_init_struct);

5.9.3 BR¥ exint_init
NERIA T KL exint_init

 205. EKH exint_init

A i3}
PRI 44 exint_init
PR3 void exint_init(exint_init_type *exint_struct);
Thegsmiik EXINT #1461k
N exint_init_type: FgIH exint_init_struct 257 ({484}
it 24 7
IR [FIE 7
Vi ae F R LA exint_init_type KA E
R FH R 2 &

exint_init_type 7E at32f415_exint.h H13E X:

typedef struct
{

exint_line_mode_type

uint32_t

exint_polarity_config_type

confirm_state
} exint_init_type;

line_mode

P AR B R 2

line_mode;
line_select;
line_polarity;
line_enable;

EXINT_LINE_INTERRUPUT: i,

EXINT_LINE_EVENT:

line_select
line &+
EXINT_LINE_NONE:

FHFR

ANEFAEAT line

% 180 | R 2.0.4
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594

5.9.5

2023.07.18

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

itk R W a%E 4

EXINT_TRIGGER_RISING_EDGE:

EXINT_TRIGGER_FALLING_EDGE:

EXINT_TRIGGER_BOTH_EDGE:
line_enable

HRE/IC L SE lines

FALSE: XML line;

TRUE: ffifgiksE line.

il

ETHE
R
BT B e R

exint_init_type exint_init_struct;

exint_init_struct.line_enable = TRUE;

exint_init(&exint_init_struct);

exint_default_para_init(&exint_init_struct);

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

¥ exint_flag_clear
NERIIA T B exint_flag_clear

% 206. K% exint_flag_clear

A i3}
R exint_flag_clear
R Y void exint_flag_clear(uint32_t exint_line);
Digeflid TERREE EXINT Y rh ks 47
MWASH exint_line: line 4%
WMEIEH: SR/ line_select
i =4 7
R [EME 7
Stk kAT 7
R FH e 4 7
N

‘ exint_flag_clear(EXINT_LINE_O);

¥ exint_flag_get
TERIIA T PR exint_flag_get

#1811
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X 207. K# exint_flag_get

A iR

A€ exint_flag_get

PR 2 A flag_status exint_flag_get(uint32_t exint_line);

Difeftig SRELE 52 EXINT (1) b b s

MASH exint_line: line 1%
HSHFEANRE IR I line_select

it 25 7

Y IEIEEN flag_status: FREMLPRES
ZIREMER yH 2 —: SET, RESET.

Skt 7

B o 4 7

~Hl

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

5.9.6 ¥ exint_software_interrupt_event_generate

R T BAEL exint_software_interrupt_event_generate

% 208. E# exint_software_interrupt_event_generate

A i3}
H4 exint_software_interrupt_event_generate
PR 3 void exint_software_interrupt_event_generate(uint32_t exint_line);
Digefliid BAEh WA A
LIPNE exint_line: line i%#%
WUETEH . S HICH line_select
it 24 &
IR [FIME ¥
SR kAT &
R FH R 2 ¥
N

‘ exint_software_interrupt_event_generate (EXINT_LINE_O);

5.9.7 E¥ exint_interrupt_enable
TR T BREL exint_interrupt_enable

% 209. ¥ exint_interrupt_enable

THE

ik

i€

exint_interrupt_enable

R | R

fe

void exint_interrupt_enable(uint32_t exint_line, confirm_state new_state);

et

fli B E B EXINT i

WASHA

exint_line: line #%4%

2023.07.18
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5.9.8

5.10

2023.07.18

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_interrupt_enable (EXINT_LINE_O);

¥ exint_event_enable
NERHIA T R exint_event_enable

% 210. E# exint_event_enable

H #iR
R exint_event_enable
PR T void exint_event_enable(uint32_t exint_line, confirm_state new_state);
Thread TR 2 1 EXINT SE4F
LN 2| exint_line: line #t$%
BUEEH: ZH L line_select
BN 2 new_state: {HHEEL <A
ZZHOT ISR Hrh 2 — « FALSE, TRUE
a2 8 x
A IR 7
Sk ok AF x
B H R 2 7
Nl

‘ exint_event_enable (EXINT_LINE_O);

N HI8¢ (FLASH)

FLASH 57 #4514 flash_type, & T 3 f4“at32f415_flash.h" iR
[ex
* @brief type define flash register all
*/
typedef struct
{

} flash_type;

NRLH T FLASH #2388 A%

% 183 |
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% 211. FLASH 78X M #E

FHA i3
flash_psr A PE BRI B 27 A7 25 A
flash_unlock DRA A B0 2 A7 4
flash_usd_unlock INAE 3 S8 B B 2 A4
flash_sts AR A7 48
flash_ctrl PR AR F5 ) 2 A7 2
flash_addr N A7 bk 75 7 2%
flash_usd R R G HAR Z A7 A
flash_epps BRI RTINS T
slib_sts0 INAE 224 P DOIRAS A 4728 0
slib_sts1 INAE 22 4 P DXOIRAS A 4785 1
slib_pwd_clr DRI 22 4 B DX T i o 2 A7

slib_misc_sts

N 22 4 P X AR S B A7 2

flash_crc_addr

INFF CRC 46 sk a5 17 2

flash_crc_ctrl

INFF CRC b 2 il 17 &

flash_crc_chkr

INFF CRC 44t R ar 77 4

slib_set_pwd

TN A 22 4 B IX R V8 T A7 2

slib_set_range

DA A7 22 4 PR IX M hE B0 € 2 A7 2

em_slib_set

EAFY AT A DX I 22 4 P X BEE AP A7 4%

btm_mode_set

JA SR AR XA 2 5 A A7 2%

slib_unlock

I A 22 4 IX A A A7 4

FHREH T FLASH ZE RS .

#* 212. FLASH FEERHAS

i e iR
flash_flag_get IREUbR ERAS
flash_flag_clear ERR OB bR E

flash_operation_status_get

BRI CAFBIRAAER 1D

flash_operation_wait_for

SRR SR CAEBINAEER 1)

flash_unlock NAFFREE CNERINAZEL 1 F1 2)
flash_lock NAFBE CNERINAEEL 1 F1 2)
flash_sector_erase 5 X R
flash_internal_all_erase DA B IR A7 4 B
flash_user_system_data_erase P #9050 X 8 k%
flash_word_program INAE 3L FYmfE
flash_halfword_program INAEIZ s
flash_byte_program INAEIZ o e
flash_user_system_data_program P RZ40508 X g fs

flash_epp_set

BEER g Ry B B

flash_epp_status_get

PR B g R R IR S SR AL

flash_fap_enable il RS
flash_fap_status_get Ui I ORAOIRAS SREL
flash_fap_high_level_enable Bt & v 7 17 fd
- — — - — — —
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¥4 iR
flash_fap_high_level_status_get T AR IRAS SREL
flash_ssb_set RAENETTRE
flash_ssb_status_get RELE TR
flash_interrupt_enable A TC B
flash_slib_enable A X AfRE
flash_slib_disable LA X KR
flash_slib_state_get 224 B XOIRAS IR
flash_slib_start_sector_get T4 FE X T 46 s X 3R
flash_slib_datastart_sector_get T2 A o X HHE X T4 e X 3R EX
flash_slib_end_sector_get T4 i [X 48 AR J X 3R
flash_crc_calibrate IN1F: CRC K&

flash_boot_memory_extension_mode_enable

Pic B ) SR A G DX B O A7 T A7 A X Ik

flash_extension_memory_slib_enable

i B A7 A Ak X e 4 P X T g

flash_extension_memory_slib_state get

PR T A il X 22 2 X DD RERES

flash_em_slib_datastart_sector_get

SRR A7 A A X 22 4 P X0 DX 4 o X 5 1

5.10.1 K% flash_flag_get

TNRIA T L flash_flag_get

#* 213. B ¥ flash_flag_get

A Ei:13%)
ERAE flash_flag_get
PR 3 flag_status flash_flag_get(uint32_t flash_flag);
Digefliid IREUbR EADIRAS
MANSH flash_flag: & ZIRBUIRZS bR £ 4%
it 24 7
IR [FIME flag_status: FrELHPRES
ZIREE Y2 —: SET, RESET.
SR kAT 7
R FH eR 2 ¥
flash_flag
ASRELRPR AR &
FLASH OBF_FLAG INAF BB bR &
FLASH_ODF_FLAG N E TE ibn &

FLASH_PRGMERR_FLAG
FLASH_EPPERR_FLAG
FLASH_USDERR_FLAG
Bl

i

INAE AT E R AR
NS R R AR S

ARG X R bR

flag_status status;

status = flash_flag_get (FLASH_ODF_FLAG);

5.10.2 ¥ flash_flag_clear

TR T K H flash_flag_clear
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* 214. ¥ flash_flag_clear

A i)
A€ flash_flag_clear
PR 2 A void flash_flag_clear(uint32_t flash_flag);
Difeftig TEBRBR EAL
WMASH flash_flag: FrEBRIIFR S
it 25 7
IR A 7
S okt 7
B R FH o 4 7
flash_flag
ATEBRIARAS TR &
FLASH_ODF_FLAG IN A7 A 52 b 35

FLASH_PRGMERR_FLAG

FLASH_EPPERR_FLAG
Pl

INTEIEEE AR &
INAF S R bR S

‘ flash_flag_clear(FLASH_ODF_FLAG);

5.10.3 K%} flash_operation_status_get

R IR T PR flash_operation_status_get

* 215. E# flash_operation_status_get

A Ei:13%)
ERAE flash_operation_status_get
R Y flash_status_type flash_operation_status_get(void);
Digefliid SRERIEIRAS
WmANZH 7
it 24 7
IR [F{E BAEIRTS, ZSHOEAIREIR I flash_status_type
SR kAT &
R FH R 2 ¥
flash_status_type
FLASH_OPERATE_BUSY INAFHRAE AT
FLASH PROGRAM_ERROR DN A G R i
FLASH_EPP_ERROR N 5 R iR
FLASH_OPERATE_DONE INAF A E 78 1%

FLASH_OPERATE_TIMEOUT  [N{7iRfEiamt

Bl

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

status = flash_operation_status_get();

5.10.4 ¥ flash_operation_wait_for

NI T K # flash_operation_wait_for

2023.07.18
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X 216. K ¥ flash_operation_wait_for

BiH #R
A€ flash_operation_wait_for
PR T flash_status_type flash_operation_wait_for(uint32_t time_out);
Thegfik S N AR AR
MASH time_out: SF£F (158 I 18 H B [A]
ESHAE flash.h SO E ST 53 A R B ], R4 IR W, flash_time_out
Hth 2% 7
Y IEIEEN BAEIRE, ZSHEHIR W, flash_status_type
Se kg AF 7
iR H B 2 7
flash_time_out
ERASE_TIMEOUT PRI
PROGRAMMING_TIMEOUT Y PR
OPERATION_TIMEOUT — MR

N

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

5.10.5 K%} flash_unlock

NEAAR T AL flash_unlock

* 217. ®# flash_unlock

A Ei:13%)
PRI 4 flash_unlock
PR3 A void flash_unlock(void);
Digefliid AU N 8 DR A7 A28 1) 5 A7 2
WmANZH o
it 24 7
B [EME &
SR kAT ¥
R FH eR 4 7
N
‘ flash_unlock();
5.10.6 BR¥Y flash_lock
NRHIA T %L flash_lock
* 218. B¥ flash_lock
W H i3
AR e flash_lock
AR Y void flash_lock(void);
ThRestik B E N N AR ) O A 2
MANSH p

2023.07.18
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BH

[P

it 24

iR el

Sk kAT

e F pa 2

off | off | ofl | o

Bl

‘ flash_lock();

5.10.7 K%} flash_sector_erase
AR T K%L flash_sector_erase

* 219. K ¥ flash_sector_erase

H #iR
efe flash_sector_erase
BRI AR Y flash_status_type flash_sector_erase(uint32_t sector_address);
Dhread PEIRAR E Mok 7 3 DX R TN A 5008
MWANSH sector_address: 7 ZHERRIY A X FrAE A, 8 i\ X R R ah ik
it 2% W
IR [EE EAEIRTS, ZSHOFEAIRER I flash_status_type
Sk ok AF 7
Bl H R 4 7
Nl

flash_status_type status = FLASH_OPERATE_DONE;

flash_unlock();

status = flash_sector_erase(0x08001000);

5.10.8 ¥ flash_internal_all_erase

NERHIA T K flash_internal_all_erase

% 220. EK# flash_internal_all_erase

A i3}
R flash_internal_all_erase
R Y flash_status_type flash_internal_all_erase(void);
Digeftik PR P9 8 R A7 280
MmN o
i =4 o
IR [EE BERAS, 1ZSEEYIREIA W flash_status_type
Stk kAT o
R FH eR 4 7
N

flash_status_type status = FLASH_OPERATE_DONE;

flash_unlock();

status = flash_internal_all_erase();

2023.07.18
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5.10.9

¥ flash_user_system_data_erase
TR T R flash_user_system_data_erase

R 221. EK# flash_user_system_data_erase

BiH #R
A EA flash_user_system_data_erase
PR T flash_status_type flash_user_system_data_erase(void);
Thegdid BEBR 7 R X B
PN P
th =% 7
YL EN BABRE, EZSHOEHHIAR N flash_status_type
Sk ok AF x
Bl H B 4 7
TEE: ZERH S RIFATHIIN T IR (FAPD JIRES,  IXEEBRIH R e85 IXBR T FAP Z SF TR
o
B
flash_status_type status = FLASH_OPERATE_DONE;
flash_unlock();
status = flash_user_system_data_erase();
5.10.10 K% flash_word_program

2023.07.18

NFRAIA T BB #L flash_word_program

+® 222. F# flash_word_program

A i3}
PRI 4 flash_word_program
R Y flash_status_type flash_word_program(uint32_t address, uint32_t data);
Digefliid IR — AT EHRE B4 E R
MANSHA address: ZifEMHhbE, &N
MNSH 2 data: ZmFE %
i 24 &
IR [FE EARIRTS, ZSHOEAIHEIR I flash_status_type
SR kAT L ) N A HE 254 2 OXFF A SV A
R FH e 4 7
N
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++)
{
- - % 189 7 - I Wk 2.04
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5.10.11

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

PR % flash_halfword_program

TR T pR L flash_halfword_program

% 223. E# flash_halfword_program

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);

WA ik
A€ flash_halfword_program
PR Y flash_status_type flash_halfword_program(uint32_t address, uint16_t data);
ek G A — 2P A HOHE 248 R 1 Mk
LN | address: #RFRMIHLEE, FpFNI5F
WASH 2 data: #WIEHIEHE
it 24 o
YL EN BABRE, EZSHOEHHIAR N flash_status_type
Je iR Z IR TN A B5A 6 204 & OXFF A o P4 fe
B R FH R 2 7
Bl
flash_status_type status = FLASH_OPERATE_DONE;
uint32_ti;

5.10.12 ¥ flash_byte program

NERAIAR T BB E flash_byte program

R 224. K ¥ flash_byte_program

T H ik
ZERAEA flash_byte_program
PR E flash_status_type flash_byte_program(uint32_t address, uint8_t data);
Dhretd G > B B4R E A Mk
HNSH address: Zif% ik
BINZH 2 data: ZfEMIEHE
Hth =% W
IR A BAERES, 1ZSHOIEIRIR I flash_status_type

2023.07.18
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5 B ik
SR VML () IR 77 20 00 25 OXFF 4 St Vi i
LLLEE: %
il

uint32_ti;

{

{

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

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

flash_status_type status = FLASH_OPERATE_DONE;

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

5.10.13 K% flash_user_system_data_program

R T PR flash_user_system_data_program

* 225. E# flash_user_system_data_program

A i3}
ERAE flash_user_system_data_program
PR3 A flash_status_type flash_user_system_data_program (uint32_t address, uint8_t
data);
ThRedthiR R — IR RGP R G X
HNSH address: 421 HLE
MNSHL 2 data: #mFEfIEHRE
it 24 7
IR [F{E EAEIRTS, ZSHOFEAIREIR I flash_status_type
SR kAT AL P R G R H SRS A S R OXFF A R Vr g AR
B H R 4 o
N

{

flash_status_type status = FLASH_OPERATE_DONE;
flash_unlock();

status = flash_user_system_data_erase();

if(status = FLASH_OPERATE_DONE)

[* program user system data */
status = flash_user_system_data_program(0x1FFFF804, 0x55);

5.10.14 X ¥ flash_epp_set
NERAA T R flash_epp_set

2023.07.18
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R 226. K# flash_epp_set

A iR
A€ flash_epp_set
PR T flash_status_type flash_epp_set(uint32_t *sector_bits);
Difeftig T B B PR g R O AP
WA *sector_bits: HERRIMAEORY ol X MM TS Bl (48 41, B — 2R 4KB JE R X,
Ba— AR RIAREIR X, ALE 1 FRIRIT 8 B R b X R
it 25 7
Y IEIEEN BABRE, ESHIEHHIAR N, flash_status_type
S okt 7
B R FH o 4 7
~pl

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

5.10.15 ¥ flash_epp_status_get

R T BREL flash_epp_status_get

+® 227. E# flash_epp_status_get

T H Ei::p%
ERAE flash_epp_status_get
R Y void flash_epp_status_get(uint32_t *sector_bits);
Thegsmiik R ER AL RS
LN 7
25 *sector_bits: HEFRIRIEORY B3 X b T [ K fa s, & —AL0RYe 4KB Yu R M B X,
BJE— AR RIRIIF X, ALE 1 FRoRIF BN RLE X RS
IR [AME 7
Je Rk AF W
W e 2 7
Nl

uint32_t epp_val;

/* get epp status */

flash_epp_status_get(&epp_val);

5.10.16 XK ¥ flash_fap_enable

TR T K H flash_fap_enable
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R 228. K # flash_fap_enable

BiH #R
A€ flash_fap_enable
PR T flash_status_type flash_fap_enable(confirm_state new_state);
Thegfik e B V7 1] PR 47
LITPNE 2 new_state: ML 15 {RIIRES
SZHOT LR A 2 —: TRUE, FALSE.
Hth 2% 7
Y IEIEEN BABRE, ESHIEHHIAR N, flash_status_type
Se kg AF 7
iR H B 2 7
VEE: ZER BRI G R GBI ARV BT I R G 8  if B
P
Nl
flash_status_type status = FLASH_OPERATE_DONE;
flash_unlock();
status = flash_fap_enable(TRUE);
5.10.17 % flash_fap_status_get

NRIAR T BREL flash_fap_status_get

F 229. K# flash_fap_status_get

T H Ei::p%
ERAE flash_fap_status_get
PR 3 flag_status flash_fap_status_get(void);
Thegsmiik SRIYT 1] PR IIRZS
LN x
25 W
IR [FIME flag_status: FrELHPRES
ZIREE Y2 —: SET, RESET.
So oAt I
W e 2 7
Nl
flag_status status;
status = flash_fap_status_get();

5.10.18

¥ flash_fap_high_level _enable

R T R HL flash_fap_high_level _enable

% 230. ¥ flash_fap_high_level_enable

ik

flash_fap_high_level_enable

flash_status_type flash_fap_high_level_enable(confirm_state new_state);

W B g I R

2023.07.18

% 193 | R 2.0.4




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

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

Bl

flash_status_type status = FLASH_OPERATE_DONE;

flash_unlock();

status = flash_fap_high_level_enable(TRUE);

5.10.19 K% flash_fap_high_level status_get

NI T K # flash_fap_high_level status_get

* 231. K# flash_fap_high_level_status_get

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

5.10.20 ¥ flash_ssb_set
N RAIER T K%L flash_ssb_set

X 232. K ¥ flash_ssb_set

A iR
ZERAEA flash_ssb_set
R T flash_status_type flash_ssb_set(uint8_t usd_ssb);
Difeftiik FCE RARCE 5
MmN usd_ssb: REEEFHE, EHFHAGHBHEENE, LAGHEILHEHE.
HA 4 E X ssb_data_define
i =4 7
IR [EE EAEIRES, ZSHOFEYRER W flash_status_type
So okt 7
B R FH ok 4 7
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5.10.21

5.10.22

2023.07.18

ssb_data_define

type 1:
USD_WDT_ATO_DISABLE
USD_WDT_ATO_ENABLE
type 2:
USD_DEPSLP_NO_RST
USD_DEPSLP_RST

type 3:
USD_STDBY_NO_RST
USD_STDBY_RST

Nl

&I EZNE 3K AE
& A A sh{d g

HEN R BRI AN A2 AL
BEN R BEBERR I 7 A2 B Ar

BEAREHUR U A7 R R AL
BEARFHUSE U A AL

flash_unlock();

{

flash_status_type status = FLASH_OPERATE_DONE;

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

status = flash_ssb_set(USD_WDT_ATO_DISABLE | USD_DEPSLP_NO_RST | USD_STDBY_RST);

PR % flash_ssb_status_get

NERFEAR T iR 5L flash_ssb_status_get

# 233. R¥ flash_ssb_status_get

A i3}
R flash_ssb_status_get
PR 3 uint8_t flash_ssb_status_get(void);
Digefliid IR RS E 7RSS
WmANZH 7
i 24 o
YL EN RAGELE FTE, 1ZEX N bit & X[ 5% ssb_data_define
SR okt o
R FH e 4 7
N
uint8_t ssb_val;
ssb_val = flash_ssb_status_get();

¥ flash_interrupt_enable

N RAHIER T pREL flash_interrupt_enable

£ 234. K# flash_interrupt_enable

HH R
PR EA flash_interrupt_enable
R Y void flash_interrupt_enable(uint32_t flash_int, confirm_state new_state);
TyRe ik e B DN A7 I

WASHA

flash_int: [NAFHITRAL, ATDURMER RS, TRARAANA T I
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5.10.23

iH i)
flash_interrupt_type
MASH 2 new_state: FAtE FWRRES
ZSHOT LI A Kbz —: TRUE, FALSE.
IR [EME P
S Ak P
W F R P
flash_interrupt_type
FLASH_ERR_INT DAL o
FLASH_ODF_INT INAE R AR 56 1 7

Bl

\ flash_interrupt_enable(FLASH_ERR_INT | FLASH_ODF_INT, TRUE);

B3 flash_slib_enable

NERIIA T R flash_slib_enable

& 235. K ¥ flash_slib_enable

H #iR
A€ flash_slib_enable
PR T flash_status_type flash_slib_enable(uint32_t pwd, uint16_t start_sector, uint16_t
data_start_sector, uint16_t end_sector);
Dhred b 2 FEX ThRE, JFACE Kbk

MINSE

pwd: AR XCE, A X EER N ST E, I TR RO, ARERIN
B N IR ) Y

HWINSHL 2 start_sector: %4 XIF4A 5 X 515
WMASH3 data_start_sector: %4 X HE X I 46 55 X 515
WINSH 4 end_sector: 44 X 450 bR [X 5
it 25 7
YL EN BERAS, 1ZSEEYIHEIA W flash_status_type
SR okt 7
R FH e 4 7
N

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

5.10.24 X ¥ flash_slib_disable

AR T K% flash_slib_disable

2023.07.18

% 236. ¥ flash_slib_disable

BiH iR
PR EA flash_slib_disable
R Y error_status flash_slib_disable(uint32_t pwd);
Theefiig KA T A EX T RE
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BH EiE:p4y

MANZH pwd: ZAREXEN, FRALFREN, 506ZE 0G4 R A
it 25 7

iR el HHRRE

ZiE N H 2 —: ERROE, SUCCESS.
Sk kAT 7
e F pa x
TERC: U2 EK T I =TT A2 R AR -

Bl

error_status status;
status = flash_slib_disable(0x12345678);

5.10.25 ¥ flash_slib_state get
NERIIA T R flash_slib_state_get

% 237. ¥ flash_slib_state_get

H #iR
R flash_slib_state_get
PR T flag_status flash_slib_state get(void);
Thred BRI L4 FE X D RERES
LN I
25 W
YL EN flag_status: FREALFPRES
ZAREE A b2 —: SET, RESET.
Sk ok AF x
B H R 2 7
Nl
flag_status status;
status = flash_slib_state_get();

5.10.26 ¥ flash_slib_start_sector_get

TR T AL flash_slib_start_sector_get

X 238. K ¥ flash_slib_start_sector_get

A iR
ZERAEA flash_slib_start_sector_get
R T uint16_t flash_slib_start_sector_get(void);
Difeftiik SRI 22 A X AR 0 i X 5 A
MmN 7
i =4 7
R [EME T XGRS X T
So okt 7
B R FH ok 4 7
~Hl
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uint16_t num;

num = flash_slib_start_sector_get();

5.10.27

PR %Y flash_slib_datastart_sector_get

TR T PR flash_slib_datastart_sector_get

X 239. E ¥ flash_slib_datastart_sector_get

i H ity
A EA flash_slib_datastart_sector_get
PR Y uint16_t flash_slib_datastart_sector_get(void);
TyRe ik BRI 224 P RO X 00 B X5 1
LN 2 7
ot 28 x
I[N LA PR X A X A 46 e X S i
Sk ok AF x
W e 2 x
il
uint16_t num;
num = flash_slib_datastart_sector_get();
5.10.28 % flash_slib_end_sector_get

TR T B flash_slib_end_sector_get

® 240. F# flash_slib_end_sector_get

A Ei:13%)
ERAE flash_slib_end_sector_get
R Y uint16_t flash_slib_end_sector_get(void);
ThRedthiR SREL 2 A e X A5 e X5 F
LN 2 7
it 24 7
R [EME 24 PE X A5 X 55
So okt 7
R FH eR 4 7
Bl
uint16_t num;
num = flash_slib_end_sector_get();
5.10.29 ¥ flash_crc_calibrate

N ERHIR T % flash_crc_calibrate

£ 241. B ¥ flash_crc_calibrate

T H

Hik

flash_crc_calibrate

X | =
| e
m
e

uint32_t flash_crc_calibrate(uint32_t start_addr, uint32_t sector_cnt);

2023.07.18
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HiA i)
Thae ik P98 DA 748 7 Y LR [X 1) CRC TH5
MASH start_addr: CRC & JF itk
MANSH 2 sector_cnt: CRC 55 XM
i 25 7
IR [E{E 5 CRC {8
S Ak 7
A IR 7

v
VLR :

51957 X AN FERE 675 22/ X X C T2 X, BT GEH— X s

B

uint32_t crc_val;

crc_val = flash_crc_calibrate(0x08000000, 10);

5.10.30

¥ flash_boot_memory_extension_mode_enable

NEAIA T i # flash_boot_memory_extension_mode_enable

X 242. K# flash_boot_memory_extension_mode_enable
H #iR

efe flash_boot_memory_extension_mode_enable

BRI AR Y void flash_boot_memory_extension_mode_enable(void);
Dhread WE B SR PP AR DAy A7 R A7 X 3

B &5 RA BN AR

LN x

a2 8 x

A IR 7

Sk ok AF x

B H R 2 7

VR ZRIFERN BEHIE —, —HAES WA, TR SR X

Nl

5.10.31

flash_boot_memory_extension_mode_enable();

nvic_system_reset();

BR%Y flash_extension_memory_slib_enable

T AR T 2% flash_extension_memory_slib_enable

2023.07.18

£ 243. K# flash_extension_memory_slib_enable

A iR
ZERAEA flash_extension_memory_slib_enable
R T flash_status_type flash_extension_memory_slib_enable(uint32_t pwd, uint16_t
data_start_sector);
Difeftiik fERE TAF Y RAFE X I 22 2 R X ThRe, JFIC B AR X ARG X

MAZHA

pwd: A RAFAE X I G AR X, A B X B 9 S A, I LR
ARSI, g8 A I 75 i A\ L8 ) A

WASH 2

data_start_sector: FAFYFEAFAf X 355 22 43 X H0dls X 46 i [X 515
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HiA iR
it 25 7
IR [EE EAEIRTS, ZSHOFEYIRER W flash_status_type
SRSk 7
e F R 7

Bl

B IR R IE X A R GER TN X A B2/ X D) BE -

flash_status_type status = FLASH_OPERATE_DONE;

status = flash_extension_memory_slib_enable(0x123456, 0x01);

5.10.32 K% flash_extension_memory_slib_state get

NERFER T % flash_extension_memory_slib_state_get

X 244. K¥ flash_extension_memory_slib_state_get

H #iR
MR flash_extension_memory_slib_state_get
BRI iR Y flag_status flash_extension_memory_slib_state_get(void);
Dhred PRIEAEY A X 22 X T RERAS
LN I
2% W
IR [EME flag_status: FrELHPRES
ZIREE Y2 —: SET, RESET.
Sk ok AF x
W F eR 2 7
Nl
flag_status status;
status = flash_extension_memory_slib_state_get();

5.10.33 % flash_em_slib_datastart_sector_get

NEAIA T K # flash_em_slib_datastart_sector_get

F 245. ®# flash_em_slib_datastart_sector_get

HH R
R flash_em_slib_datastart_sector_get
PR 2 A uint16_t flash_em_slib_datastart_sector_get(void);
Thegfig SRIL A7 A7 X 22 4 P X B X e o X5 5
LN 7
25 7
R [EME TAFY ATk X 22 4 e DX Bt DR 46 B [X 5 1)
So oAt 7
Wik F pa 2 7
~Fl
uint16_t num;
num = flash_em_slib_datastart_sector_get ();
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5.11

2023.07.18

BHAMERAeem LAY (GPIO/IOMUX)

GPIO Al IOMUX 271784454 gpio_type il iomux_type, & T X f4“at32f415_gpio.h i -

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

typedef struct

{

} gpio_type;

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

typedef struct

{

} iomux_type;

TREGH T GPIO FF 78

% 246. GPIO FfESsxi M

R i3}

cfglr GPIO it B K 274735

cfghr GPIO [ & = % 7 2%

idt GPIO i NEHE 77 4745

odt GPIO % H ¥4 75 A7 4%

scr GPIO % B /iR

clr GPIO &R 174

wpr GPIO S {f¥ %7 2%

TR T IOMUX aFf74% e s

% 247. IOMUX FE2BXT R

TR i3

evtout A A A AR A

remap 1O 52 ] B Wi 25 A7 3

exintc1 52 A W B A AR AR 1

exintc2 5 RAR R WL B P A7 RS 2

exintc3 SRS R R WL B P AR 3

exintc4 5 AN W B A3 4

remap2 1O 55 H BB 27 4748 2

remap3 1O 5 H BB 27 4745 3
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5.11.1

2023.07.18

T iR
remap4 1O & FH B 25177 4
remap5 10 T BT 27 4745 5
remap6 10 5 B 27 4745 6
remap? 10 5 B 27 4748 7
remap8 1O 5 E WL 27 4745 8

TR H T GPIO M IOMUX FE R 25U i :

% 248. GPIO 1 IOMUX EFR¥a i

RH 4

[P

gpio_reset

GPIO i CRM E A ZrfE g A0

gpio_iomux_reset

IOMUX H1 CRM B i Z- 7 8: E 7

gpio_init

Wtk GPIO 4k

gpio_default_para_init

WIEEH GPIO Bl S3

gpio_input_data_bit_read

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

gpio_input_data_read

BHLAE 2 1 GPIO iy A i

gpio_output_data_bit_read

PR E ) GPIO i th i 111 51

gpio_output_data_read

BEHUE E ) GPIO i H o 1

gpio_bits_set

EI GPIO 5]

gpio_bits_reset

H A7 GPIO i

gpio_bits_write

5 GPIO 5| {1E

gpio_port_write

5 GPIO w; 118

gpio_pin_wp_config

fic & GPIO 5|5 ff4

gpio_event_output_config

& GPIO i th Th g

gpio_event_output_enable

JA B4R GPIO F¢H i Th g

gpio_pin_remap_config

fic & 51 IOMUX Ty 6

gpio_exint_line_config

A& GPIO AhEsH 2k

¥ gpio_reset

TRAA T KL gpio_reset

F 249. ®¥ gpio_reset

T H ik
R4 gpio_reset
PR % A void gpio_reset(gpio_type *gpio_x);
Thaestik GPIO i CRM S 7217 s = AL
LN gpio_x: FTEFEMN GPIO 4MK, %S Hn] DUEIE Kz —:
GPIOA, GPIOB, GPIOC, GPIOD, GPIOF
25 7
R [EME 7
So oAt 5
5 18 R crm_periph_reset();
~Fl

‘ gpio_reset(GPIOA);

& 202 R

WA 2.0.4



[

AT32F415[E 4 FEBSP&Pack M FHIE S

5.11.2 ¥ gpio_iomux_reset

5.11.3

2023.07.18

NERFIAR T PAEL gpio_iomux_reset

% 250. ¥ gpio_iomux_reset

B H iR
PR EA gpio_iomux_reset
PR T void gpio_iomux_reset ();
Thaedtik IOMUX i CRM &A1 35 474 = AL
WMANSH 7
Wz 7
IR [EME 7
SR okt 7
5 18 FH R £ crm_periph_reset();
~pl

‘ gpio_iomux_reset();

¥ gpio_init
NERIA T %L gpio_init

% 251. R# gpio_init

| R

PRI 4 gpio_init

R Y void gpio_init(gpio_type *gpio_x, gpio_init_type *gpio_init_struct);

Difedtiik YILh1L GPIO #h ik

MANSHA gpio_x: JITi&dER) GPIO 4bik, ZZHAT LUEIE Kz —.
GPIOA, GPIOB, GPIOC, GPIOD, GPIOF

N W gpio_init_struct: &M &5#1k gpio_init_type KIFa%F

it 24 7

IR [FIE 7

SR kAT 7

R FH eR 4 7

gpio_init_type structure

gpio_init_type 7F at32f415_gpio.h

typedef struct

{
uint32_t
gpio_output_type
gpio_pull_type
gpio_mode_type
gpio_drive_type

} gpio_init_type;

gpio_pins

WeFER EICE # GPIO 5]
GPIO 51410

GPIO_PINS_0:

gpio_pins;
gpio_out_type;
gpio_pull;
gpio_mode;
gpio_drive_strength;

& 203 R
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GPIO_PINS_1: GPIO 5| i 1
GPIO_PINS_2: GPIO 5|1 2
GPIO_PINS_3: GPIO 5| 3
GPIO_PINS _4: GPIO 5|} 4
GPIO_PINS_5: GPIO 5|l 5
GPIO_PINS_6: GPIO 5| 6
GPIO_PINS_7: GPIO 5|1 7
GPIO_PINS_8: GPIO 5| 8
GPIO_PINS_9: GPIO 5| # 9
GPIO_PINS_10:  GPIO 5| 10
GPIO_PINS_11:  GPIO 5] i 11
GPIO_PINS 12:  GPIO 5] 12
GPIO_PINS_13: GPIO 5] 13
GPIO_PINS_14:  GPIO 5| 14
GPIO_PINS_15:  GPIO 5| 15

gpio_out_type

W E GPIO fij 2k 7Y

GPIO_OUTPUT _PUSH_PULL:  GPIO ##f i =X
GPIO_OUTPUT_OPEN_DRAIN: GPIO JF % iz

gpio_pull

& GPIO L FHifa
GPIO_PULL_NONE:  GPIO I L F#i
GPIO_PULL_UP: GPIO itk

GPIO_PULL_DOWN: GPIO FHifizt

gpio_mode

& GPIO Fiz

GPIO_MODE_INPUT: it & GPIO A#i NS
GPIO_MODE_OUTPUT: it & GPIO Jy% it
GPIO_MODE_MUX: it & GPIO Jy& H it
GPIO_MODE_ANALOG: il B GPIO AR

gpio_drive_strength

& GPIO kz5hfE

GPIO_DRIVE_STRENGTH_STRONGER: #k HLFHESNM N BE
GPIO_DRIVE_STRENGTH_MODERATE: &t i 5h /M RE
N

gpio_init_type gpio_init_struct;

gpio_init_struct.gpio_pins = GPIO_PINS_0;

gpio_init_struct.gpio_mode = GPIO_MODE_MUX;
gpio_init_struct.gpio_out_type = GPIO_OUTPUT_PUSH_PULL;
gpio_init_struct.gpio_pull = GPIO_PULL_NONE;
gpio_init_struct.gpio_drive_strength = GPIO_DRIVE_STRENGTH_STRONGER;
gpio_init(GPIOA, &gpio_init_struct);

5.11.4 ¥ gpio_default_para_init

T ERAIR T % gpio_default_para_init

2023.07.18 # 204 hRZs 2.0.4
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% 252. ¥ gpio_default_para_init

BiH iR

A€ gpio_default_para_init

PR 7Y void gpio_default_para_init(gpio_init_type *gpio_init_struct);
Thegdwik YIGEtk GPIO ERiAS L

MIANZH gpio_init_struct: &I £5 R4k gpio_init_type IFE4T

th =% 7

Il ) P

Se kR AF 7

iR H B2 7

FEFIR T gpio_init_struct &N E G A ERIAE

% 253. gpio_init_struct BRiAE

R RIME

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
il

gpio_init_type gpio_init_struct;

gpio_default_para_init(&gpio_init_struct);

5.11.5 ¥ gpio_input_data_bit_read
AR T % gpio_input_data_bit_read

F 254. B gpio_input_data_bit_read

TiH ity

R gpio_input_data_bit_read

Eap gt flag_status gpio_input_data_bit_read(gpio_type *gpio_x, uint16_t pins);
Thred AR 2 1 GPIO i\ D i 5|

MANSHA

gpio_x: FTEFEM] GPIO 4hs, %S HA] DLk E Hrbz —:
GPIOA, GPIOB, GPIOC, GPIOD, GPIOF

MNZH 2 pins: K ZECE ) GPIO 5, 2% gpio_pins 7 HUE i
S8 x
iR el B GPIO H A 5| MRS
Stk okt x
e F pR 2 x
2N

‘ gpio_input_data_bit_read(GPIOA, GPIO_PINS_0);

5.11.6 X% gpio_input_data_read
NERAIR T BREL gpio_input_data_read

2023.07.18
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% 255. ¥ gpio_input_data_read

B H iR
A€ gpio_input_data_read
PR T uint16_t gpio_input_data_read(gpio_type *gpio_x);
Difeftig BEELIE 2 B GPIO Hi A\ 11
WA gpio_x: FTi&#EN) GPIO 4N, %S Hr LR A HF 2z —:
GPIOA, GPIOB, GPIOC, GPIOD, GPIOF
it 25 7
IR [F{H L) GPIO iy A\ uifi VIR AS
S okt 7
B R FH o 4 7
~pl

‘ gpio_input_data_read(GPIOA);

5.11.7 K% gpio_output_data_bit_read

NI T B % gpio_output_data_bit_read

% 256. E¥ gpio_output_data_bit_read

mHE R
A€ gpio_output_data_bit_read
R E R Y uint16_t gpio_output_data_bit_read(gpio_type *gpio_x);
Difedtiik AR 52 1 GPIO %y st 1 51 A0
LN | gpio_x: JITi&dER) GPIO 4hik, ZZHrT LUk E Kz —:
GPIOA, GPIOB, GPIOC, GPIOD, GPIOF
MINSH 2 pins: KERLEM GPIO 51, &% gpio_pins £ HUEE
it 24 7
IR [FIME BZHUE GPIO iy th 5| MRS
SR kAT 7
R FH R 2 ¥
A~

‘ gpio_output_data_bit_read(GPIOA, GPIO_PINS_0);

5.11.8 BEK#{ gpio_output_data_read
FEAER T K $ gpio_output_data_read

# 257. ®#¥ gpio_output_data_read

W H i 3o

R gpio_output_data_read

PR B T uint16_t gpio_output_data_read(gpio_type *gpio_x);

ThRedtik EEEFR 2 11 GPIO it o 1

LN 2 gpio_x: FTEFER GPIO 4%, ZSHrTLUER H bz —:
GPIOA, GPIOB, GPIOC, GPIOD, GPIOF

i 24 7

& [EE BT GPIO i th o FARAS

2023.07.18
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BH EiEp)

PSS ¥

ek i ek % x
Bl

‘ gpio_output_data_read(GPIOA);

5.11.9 ¥ gpio_bits_set
NRIA T BREL gpio_bits_set

% 258. E# gpio_bits_set

B | E1:57)
A€ gpio_bits_set
R E R Y void gpio_bits_set(gpio_type *gpio_x, uint16_t pins);
DhRefiik EAZ GPIO 51
MINZE gpio_x: Fri&#H GPIO 4%, ZSHTLLEE e Kz —:
GPIOA, GPIOB, GPIOC, GPIOD, GPIOF
MINSH 2 pins: KERLEM GPIO 51, &% gpio_pins £ F HUEE
i 24 7
IR [EME 7
Se kAT 7
B R 7
il

| gpio_bits_set(GPIOA, GPIO_PINS_0);

5.11.10 K% gpio_bits_reset
NERAE T %L gpio_bits_reset

F 259. RH gpio_bits_reset

BH

ik

oK H 4

=

gpio_bits_reset

void gpio_bits_reset(gpio_type *gpio_x, uint16_t pins);

Tk

S 47 GPIO 3| i

MASHA

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

MANZH 2

pins: K EMEN GPIO 3Hl, &% gpio_pins & HUEEH

i 25

¥

iR el

Stk okt

Wi F pa 2

of [ off | et

Bl

‘ gpio_bits_reset(GPIOA, GPIO_PINS_0);
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5.11.11 BHR# gpio_bits_write
NERFIAR T PAEL gpio_bits_write

X 260. F# gpio_bits_write

m

i)

X

gpio_bits_write

1EIE
m
i3

void gpio_bits_write(gpio_type *gpio_x, uint16_t pins, confirm_state bit_state);

Rl e e =

paniig
[aNay
B -
B

5 GPIO 3| i

MWASHA

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

WASH 2

pins: K EELEK GPIO 51, £% gpio_pins & BUHIEH

MWMANZH 3

bit_state: FZEE AR GPIO 5| IMH, ™k 1 (TRUE) 20 (FALSE)

fnth 25

T

R EHME

k2K AT

Wi F e

of | off | ot

Bl

\ gpio_bits_write(GPIOA, GPIO_PINS_0, TRUE);

5.11.12 % gpio_port_write
R T AL gpio_port_write

 261. E# gpio_port_write

H

E(i1p

4

gpio_port_write

| =] =

I

S
e

void gpio_port_write(gpio_type *gpio_x, uint16_t port_value);

>

BILi 1 (B

5 GPIO ¥ H1H

LN 2|

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

MINSHL 2

port_value: 425 A\ (118, FTHL 0x0000~0xFFFF

it 25

x

IR [BI{E

SR KA

e F e 2

off ot | od

2N

[ gpio_port_write(GPIOA, OxFFFF);

5.11.13 ¥ gpio_pin_wp_config
NRHIA T PR EL gpio_pin_wp_config

#* 262. E¥ gpio_pin_wp_config

i}

gpio_pin_wp_config

void gpio_pin_wp_config(gpio_type *gpio_x, uint16_t pins);

2023.07.18
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BiH R
Difeftiid FiLE GPIO 51 A5 fre”
WMASHA gpio_x: FTEFEM GPIO 4, %S Hn UG A Kz —:
GPIOA, GPIOB, GPIOC, GPIOD, GPIOF
WMASH 2 pins: KEFCER) GPIO 51, Z7% gpio_pins B I G H
iR [l {5 x
SeiRkAE x
SRR x
2N

‘ gpio_pin_wp_config(GPIOA, GPIO_PINS_0);

5.11.14 % gpio_event_output_config

IR T BR%L gpio_event_output_config

% 263. E# gpio_event_output_config

T H ik
R gpio_event_output_config
BRI 25 Y void gpio_event_output_config(gpio_port_source_type gpio_port_source,

gpio_pins_source_type gpio_pin_source);

BILi 1 (R

Ho B GPIO /14t Dhfg

MASHA

gpio_port_source: {4E AL E 1 GPIO i I

MMANZH 2

gpio_pin_source: {4 E 1 GPIO 5]l

it 25 ¥

R EHME

Sepa At

off [ ofl | et

e FH e 2

gpio_port_source

W& GPIO ki [

GPIO_PORT_SOURCE_GPIOA: ## GPIO i1 A
GPIO_PORT_SOURCE_GPIOB: ##: GPIO ¥ 1 B
GPIO_PORT_SOURCE_GPIOC: %% GPIO %[ C
GPIO_PORT_SOURCE_GPIOD: #%#¢ GPIO i1 D
GPIO_PORT_SOURCE_GPIOF: i# GPIO i1 d F
gpio_pin_source

w#E GPIO 5| il

GPIO_PINS_SOURCEO: GPIO 5|} 0
GPIO_PINS_SOURCE1: GPIO 5| 1
GPIO_PINS_SOURCE2: GPIO 5| 2
GPIO_PINS_SOURCE3: GPIO 5|1 3
GPIO_PINS_SOURCE4: GPIO 5| 4
GPIO_PINS_SOURCE5: GPIO 5|1 5
GPIO_PINS_SOURCES6: GPIO 5|1 6
GPIO_PINS_SOURCE7: GPIO 5|} 7
GPIO_PINS_SOURCES8: GPIO 5|1 8
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GPIO_PINS_SOURCE9: GPIO 5|/ 9
GPIO_PINS_SOURCE10: GPIO 3|l 10
GPIO_PINS_SOURCE11: GPIO 5 11
GPIO_PINS_SOURCE12: GPIO 3|l 12
GPIO_PINS_SOURCE13: GPIO 3|/l 13
GPIO_PINS_SOURCE14: GPIO 3| 14
GPIO_PINS_SOURCE15: GPIO 3|l 15
il

l gpio_event_output_config(GPIO_PORT_SOURCE_GPIOA, GPIO_PINS_SOURCEO);

5.11.15 &%k gpio_event_output_enable
NERHIA T %L gpio_event_output_enable

3+ 264. K gpio_event_output_enable

mHE R
MR gpio_event_output_enable
PR E R Y void gpio_event_output_enable(confirm_state new_state);
ThRestiid J& 25 GPIO -4t thfg
WMANSHL new_state: IFEACE 1 GPIO /-4 HARES, Ik HA (TRUE) 545
(FALSE)
it 24 7
IR [E{H 7
SR okt 7
R FH R 2 7
A~

‘ gpio_event_output_enable(TRUE);

5.11.16 K% gpio_pin_remap_config
T AR T K% gpio_pin_remap_config

® 265. E# gpio_pin_remap_config

W H iR
R34 gpio_pin_remap_config
R Y void gpio_pin_remap_config(uint32_t gpio_remap, confirm_state new_state);
ThRedtik Fic & 51 i lIOMUX 36
NS gpio_remap: K B ) IOMUX 4153 15
MANZH2 new_state: HFEACEA) IOMUX DhAEIRE, wlikfEis Ml (TRUE) i4EH]
(FALSE)
i 24 7
IR [EME 7
SR kAT 7
B H R 4 7
gpio_remap

AHE R IOMUX SM8L, th T SHUBHIRE . SRR ——FU%, PEWTES S TG
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SPI1_MUX 01: spi1_cs/i2s1_ws(pa15), spi1_sck/i2s1_ck(pb3), spi1_miso(pb4),
spi1_mosi/i2s1_sd(pb5), i2s1_mck(pb6)
12C1_MUX: i2c1_scl(pb8), i2c1_sda(pb9), i2c1_smba(pb5)

TMR3_CH1_CMP_GMUX_10: CMP {j#iHilig &S] TMR3 @iE 1
TMR3_CH1_CMP_GMUX_11: CMP [ “5” L 10 {5 5##:3 TMR3 #iE 1
il

l gpio_pin_remap_config(SPI1_MUX_01, TRUE);

5.11.17 BR# gpio_exint_line_config
N ERAIR T K%L gpio_exint_line_config

& 266. FI gpio_exint_line_config

mHE Eiiipo

R gpio_exint_line_config

BRI void gpio_exint_line_config(gpio_port_source_type gpio_port_source,
gpio_pins_source_type gpio_pin_source);

Tyhe ik BeE GPIO #hf i 2k

BINSH gpio_port_source: FEALE 1 GPIO it Il

BINSHL 2 gpio_pin_source: KZEALE 1 GPIO 3|

it 24 7

A EIRN 7

SR kAT ¥

R FH R 2 ¥

gpio_port_source

WE GPIO i, % gpio_port_source &% B {H Ji [#]
gpio_pin_source

& GPIO 5|, % gpio_pin_source T BUH i
~Hl

‘ gpio_exint_line_config(GPIO_PORT_SOURCE_GPIOA, GPIO_PINS_SOURCEQ);

512 12C #0100 2C)

12C ZFfras4ii i2c_type, & T30 “at32f415_i2c.h”i R
[ex
* @brief type define i2c register all
*/
typedef struct
{

}i2c_type;

TREHT 12C FA7EA R

2023.07.18 211 | hRZs 2.0.4




<[

5

AT32F415[E 4 FEBSP&Pack M FHIE S

2023.07.18

# 267.12C FHEB/WMER

TR ik
ctrl1 12C 42| Z5 17 4% 1
ctri2 12C 42 & 1745 2
oaddr1 12C AHUHHE 2517 55 1
oaddr2 12C AHUhbE 271728 2
dt 12C HH %5 17 9%
sts1 12C R ZFAE2E 1
sts2 12C RAFF A7 2
clketrl 12C I} hf il % A7 %
tmrise [2C b Thi} A 5 22

TRGHT 12C FERBUR

3+ 268. 12C FERHRK

E i3
i2c_reset 12C A& AL
i2c_software_reset 12C A& AL
i2c_init W 12C Mk
i2c_own_address1_set WE AP 1
i2c_own_address2_set WE AN HE 2
i2c_own_address2_enable ANLHAE 2 i
i2c_smbus_enable Smbus A EE
i2c_enable 12C 4M&fERE
i2c_fast_mode_duty_set B POER R 5 L
i2c_clock_stretch_enable I BRI R fd A
i2c_ack_enable ACK i B

i2c_master_receive_ack_set

BEE ELBOE N 4

i2c_pec_position_set

£ smbus #EXIF HAE BT, AT 3 E PEC IILE

i2c_general_call_enable I ik A
i2c_arp_mode_enable SMBus ARP HihiE{#i G
i2c_smbus_mode_set SMBus % &L
i2c_smbus_alert_set SMBus #E8E 5| B P i &
i2c_pec_transmit_enable PEC &4l fg
i2c_pec_calculate_enable PEC -5 ffi g
i2c_pec_value_get SR PEC 14
i2c_dma_end_transfer_set DMA 54 e 7R
i2c_dma_enable DMA &5 g
i2c_interrupt_enable 12C i fERE
i2c_start_generate Jaale =Y Y/ Y
i2c_stop_generate PR IR
i2c_7bit_address_send KIET ML hE
i2c_data_send RIEHA
i2c_data_receive R
i2c_flag_get FREUbT
T % 2127 - T k204
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5.12.1

2023.07.18

l i2c_flag_clear

i b

* 269. 12C N EER$E R

B 44 iR
i2¢c_config 12C R FHIEE L
i2¢c_lowlevel_init 12C JKJEWI4E4k
i2c_wait_end 12C SR Ed AL 4t
i2c_wait_flag 12C ZEfhrk

i2c_master_transmit

12C MR IE S Rz

i2c_master_receive

12C ML ez

i2c_slave_transmit

12C MHLAIE S Rzt

i2c_slave_receive

12C MHLEcH R i)

i2c_master_transmit_int

12C FHLREHAR (REREED

i2c_master_receive_int

12C EHLZUEEE (RO

i2c_slave_transmit_int

12C WML EHHR (Rl =D

i2c_slave_receive_int

12C MHLEZHCEE (RO

i2c_master_transmit_dma

12C FHLRZEHIR (DMA BixD)

i2c_master_receive_dma

12C F ML R (DMA B0

i2c_slave_transmit_dma

12C MALRIZEEHE (DMA =)

i2c_slave_receive_dma

12C MHLEHEE (DMA i)

i2c_memory_write

12C B%#5 3] EEPROM (i)

i2c_memory_write_int

12C E%#5 3] EEPROM (i)

i2c_memory_write_dma

12C E%i#2 %] EEPROM (DMA #£5)

i2c_memory_read

I2C )\ EEPROM B:3dE (R0

i2c_memory_read_int

12C )\ EEPROM #4#l (=

i2c_memory_read_dma

12C )\ EEPROM #4445 (DMA #x)

i2c_evt_irq_handler 12C v I R
i2c_err_irq_handler 12C i Hh I iR £
i2c_dma_tx_irg_handler 12C DMA 3% A W ek £
i2c_dma_rx_irq_handler 12C DMA Hic I ek 4

¥ i2c_reset
R T KB i2¢c_reset

£ 270. K# i2c_reset

A iR
ZERAEA i2c_reset
PR 2 A void i2¢_reset(i2c_type *i2c_x)
ThRedtk Wi CRM (BB A ED) AL 12C #hik, 2 12C Frf 27 17 48 & A0 I iA

MASHA

i2c_x: PTE#EM 12C S

ZSHA LUl g Pz —: 12C1, 12C2

i 24 7
IR A p
So okt p
B R void crm_periph_reset(crm_periph_reset_type value, confirm_state new_state);
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Bl

| i2c_reset(12C1);

5.12.2 ¥ i2c_software_reset

NERHIA T PR i2¢_software_reset

X 271. E# i2c_software_reset

A ik
A EA i2c_software_reset
PR Y void i2¢c_software_reset(i2c_type *i2c_x, confirm_state new_state);
ThRedtiid I 12C ANERINERIRE AL, E AL 12C A, SERRBUR AN i2¢_reset(i2c_type

*i2c_x)—HFE

MAZHA

i2c_x: PN 12C 4
ST LLER Az —: 12C1, 12C2

WSS 2 new_state: IFRALRE
ZSH LUEEUE b2 —: TRUE. FALSE
25 7
IR [EME 7
Se RSk 7
e FH R 2 7
il

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

5.12.3 E% i2c_init
R T BREi2¢_init

£ 272. B i2c_init

TiH Eii:py
ke i2c_init
R B T void i2c_init(i2c_type *i2c_x, i2c_fsmode_duty_cycle_type duty, uint32_t speed);
Dhretd WH 12C BZHZ, PLRARER AR 5 b

MANSHA

i2c_x: FITEFEN 12C SME
SHT LR E P —: 12C1, 12C2

WMANSH 2 duty: PRER T SCL B4k F2=tk
ZR TN duty BRTE 2 %S AR VFIUE G
MINSHL 3 speed: L, HNL Hz
i 24 7
12 [EE o
Stk kAT o
B H R 4 o
duty

PURERB (2R3 2400kHZz) T SCL B2k 521

I2C_FSMODE_DUTY_2_1: st SCL %k iasth A 2: 1

2023.07.18
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I2C_FSMODE_DUTY_16_9: Hhidki= F SCL Mk 7tk K 16: 9

B

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

5.12.4 ¥ i2c_own_address1_set
R T PREi2c_own_address1_set

3 273. F# i2c_own_address1_set

WA ik
A€ i2c_own_address1_set
PR Y void i2c_own_address1_set(i2c_type *i2¢c_x, i2c_address_mode_type mode,
uint16_t address);
ThRestiid W E AN 1

MAZHA

mode: ANLHHE 1 bk
S EST: mode &8 L %S A fe v BUE L

MASH 2

address: AL 1

frth 25

T

R EHME

Sk kAT

ek F e 4

of | ofl | ot

mode

AHLHAE 1 HikAE

|I2C_ADDRESS_MODE_7BIT: 7 fdhhbist,
|I2C_ADDRESS_MODE_10BIT: 10 firtifi-4 3t

Bl

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

5.12.5 K ¥ i2c_own_address2_set

FRAIR T A% i2c_own_address2_set

® 274. F# i2c_own_address2_set

TiH Eii:py
ZERAEA i2c_own_address2_set
PR B T void i2c_own_address2_set(i2c_type *i2c_x, uint8_t address);
ThRedd BEANMAE 2, WEEANMNE 2 (ERefE, thHihl A ARk, T EERR iz

RSCHE 7 frdtuhik, ANSCRF 10 Atk

MANSHA

i2c_x: FITEFEN 12C SME
SHT LR E P —: 12C1, 12C2

MANZH2

address: ANl 2

it 28

¥

IR [BI{E

Stk okt

e F e 2

off [ off | od

Bl

‘ i2c_own_address2_set(12C1, 0xBO0);
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5.12.6 ¥ i2c_own_address2_enable

R T K% i2c_own_address2_enable

R 275. ¥ i2c_own_address2_enable

BiH #R
PR EA i2c_own_address2_enable
PR 2 A void i2c_own_address2_enable(i2c_type *i2c_x, confirm_state new_state);
Thegfik AL 2 fERE, HAAIEAYUNE 2 (58 T 2 JE AL 2 A H R, T EA

i2c_own_address2_set it &1 [

MWASHA

i2c_x: Jrig#E 12C Shi
BSH LUERH Hhz —: 12C1, 12C2

MANZH 2 new_state: Hhiik 2 f#FRIRE
BZH IR E bz —: TRUE. FALSE
Hth 2% 7
A x
Sk ok AF x
e F R x
Bl

‘ i2c_own_address2_enable(12C1, TRUE);

5.12.7 BK¥ i2c_smbus_enable
AR T E# i2c_smbus_enable

% 276. ¥ i2c_smbus_enable

A i3}
ERAE i2c_smbus_enable
R void i2c_smbus_enable(i2c_type *i2c_x, confirm_state new_state);
Digefliid SMBus R fEE, FHEEAEEINE 12C i

LN 2|

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

MANZH2

new_state: SMBus =l iR
ESHFT LR Hz —: TRUE. FALSE

it 28

IR [BI{E

SR KA

Wik F pa 2

x
x
x
x

2N

‘ i2c_smbus_enable(I12C1, TRUE);

5.12.8 ¥ i2c_enable
NERAE T %L i2c_enable

2023.07.18 FE 216 |
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& 277. E# i2c_enable

BiH #R
A€ i2c_enable
PR T void i2c_enable(i2c_type *i2c_x, confirm_state new_state);
Thaedtik 12C Hhsfifi e
MANSEA i2c_x: PR 12C 4k
SZHOTLLER A bz —: 12C1, 12C2
WMASH 2 new_state: 12C #MEMEREIRZS
ZZHAT UL E 2 —: TRUE. FALSE
th =% 7
b4 EIf ) P
Sk ok AF x
Bl H B 4 7
Nl

| i2c_enable(12C1, TRUE);

5.12.9 KK¥ i2c_fast_mode_duty set
T ERHIA T PREL i2c_fast_mode_duty _set

#* 278. ¥ ¥ i2c_fast_mode_duty_set
oiH P

ERAE i2c_fast_mode_duty_set
PR 3 void i2¢c_fast_mode_duty_set(i2c_type *i2c_x, i2c_fsmode_duty_cycle_type duty);
B%)

Reftiik WE BT SCLAKH - S B P S FEEUE, R DI Re FIWI4a 1k iR #X void
i2c_init(i2c_type *i2c_x, i2c_fsmode_duty cycle_type duty, uint32_t speed) E ]2
¥ duty TheE—F

MANSHA i2c_x: ik 12C 4K
ZSHAT DU A Hh iz —: 12C1, 12C2

WMASHL 2 duty: PR SCL B4k 5=t
ZPEA . duty 75 2 1% 2800 VR IUE 6

il 25 7

R A 7

Sk AT 7

B FH R 2 7

duty

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

‘ i2c_fast_mode_duty_set(12C1, 12C_FSMODE_DUTY_2_1);

5.12.10 X ¥ i2c_clock_stretch_enable

NEAIA T B # i2c_clock_stretch_enable
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% 279. ¥ i2c_clock_stretch_enable

BiH #R

A€ i2c_clock_stretch_enable

PR T void i2c_clock_stretch_enable(i2c_type *i2c_x, confirm_state new_state);

Thegfik I B AE A SUAE RS, B EUT T ML, X BN, ERZHENASR T, &80T
JEISBRAE S, RO TXAE T LAGEE S AL AT e P T A B 3 B2 K18 5 SO SRAS S il
RAKT R REAE, AT IN TR R AL e T RE Al 5 2 EHLEE SRR it ke, 451
In—Le BT 10 BT, A —BORA SRR AMRE Y

MANSEA i2c_x: PR 12C 4hixk
SZHOT LR A Hh 2 —: 12C1, 12C2

WMANSH 2 new_state: i HhE B BERE
ZZHT kB e Hh 2 —: TRUE. FALSE

ot 28 x

pAEIf ) 7

Sk ok AF x

Bl H B 4 7

Nl

‘ i2c_clock_stretch_enable(12C1, TRUE);

5.12.11 ¥ i2c_ack _enable
THEAER T K% i2c_ack_enable

#* 280. F# i2c_ack_enable

A i3}
ERAE i2c_ack_enable
R Y void i2c_ack_enable(i2c_type *i2¢c_x, confirm_state new_state);
Digeflid B E ACK Al NACK [fImi R, 12 R HUF T~ E LR AL il — N7 45 11 ACK BR

NACK, 2%F 12C i il L1 ACK i r] BLEE 12C Pl 83 & AT32 S Fiit

MASHA

i2c_x: PN 12C Ak
ZSHA LUl E Pz —: 12C1, 12C2

MINSHL 2

new_state: ACK MiRDIRZS
ESHET LR oz —: TRUE. FALSE

it 28

IR [BI{E

SR KA

Wik F pa 2

x
x
x
x

Bl

| i2c_ack_enable(12C1, TRUE);

5.12.12 E# i2c_master_receive_ack_set

IR T K H i2c_master_receive_ack_set

2023.07.18
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% 281. ¥ i2c_master_receive_ack_set

BiH #R

A€ i2c_master_receive_ack_set

PR T void i2c_master_receive_ack_set(i2c_type *i2c_x, i2c_master_ack_type pos)

Thegfik TR B ], 7E BN, TR E e % void
i2c_ack_enable(i2c_type *i2c_x, confirm_state new_state) 4 Jfi B . %R HH
PR B ER Y TR BN R PS55I, RERS IR #9191 2 NACK

MANSHA i2c_x: FTELFEHT 12C 4hixk
SZHOT LR A bz —: 12C1, 12C2

BINZH 2 pos: ACKEN “EXifi &
ZET: pos B E LS AVFIMETEE

a2 8 x

pAEIf ) 7

Sk ok AF x

Bl H B 4 7

pos

ACKEN %7 &

I2C_MASTER_ACK_CURRENT: ACKEN {7 %t BAE FH T 4Rt fL =1
I2C_MASTER_ACK_NEXT: ACKEN 7 R A FH T 58 = AME R0
il

‘ i2c_master_receive_ack_set(12C1, TRUE);

5.12.13 K ¥ i2c_pec_position_set
T RAIR T K%L i2¢c_pec_position_set
* 282. E# i2c_pec_position_set

A i3}
ERAE i2c_pec_position_set
R Y void i2¢c_pec_position_set(i2c_type *i2¢c_x, i2c_pec_position_type pos);
Digefliid £ SMBus 5 :(Jf BAE FAEWE AT, HTIE PEC WM E, ZREBUNIEH 3%
SN T IEENEWO R TR A58, BER% IET I 42U PEC 3151 & NACK
BINSH1 i2c_x: FTiL#Ef 12C Ahix
S HOTLLER A 2z —: 12C1, 12C2
BMINSHL 2 pos: PEC fiiH&
ZR TN pos &b HE 2 %SV BUE T
i 24 7
IR [EME 7
SR kAT 7
R FH e 4 7
pos
ACKEN 4307 &
[2C_PEC _POSITION_CURRENT: i 2 PEC
[2C_PEC_POSITION_NEXT: 4752 PEC
~Hl
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| i2c_pec_position_set(12C1, 12C_PEC_POSITION_CURRENT);

5.12.14 % i2c_general_call_enable

NFRAIAR T K% i2c_general_call_enable

% 283. E# i2c_general_call_enable

i H

ity

H4

i2c_general_call_enable

R | =
e

void i2c_general_call_enable(i2c_type *i2c_x, confirm_state new_state);

Thae i

JCHEL A RE, fERE TR SN FRHukE 0x00

MAZHA

i2c_x: PriEFEM 12C 4hix
BSH LUERH Hhz —: 12C1, 12C2

MANZH 2 new_state: | NIRRT
GZH LRI E Heh 2 —: TRUE. FALSE
Hth 2% 7
A x
Stk kAT W
e F e 8 W
Bl

‘ i2c_general_call_enable(I12C1, TRUE);

5.12.15 X ¥ i2c_arp_mode_enable
T RAEIR T A% i2¢c_arp_mode_enable

* 284. K# i2c_arp_mode_enable

TiH Eii:py
ERAE i2c_arp_mode_enable
PR AR void i2c_arp_mode_enable(i2c_type *i2c_x, confirm_state new_state);
Difedtik SMBus ARP ML fifE, fifE T j5

iSRS SMBus EHL: W EHLAE 0001000x
s SMBus BE&: MR & BRI HEE 0001100x
2% ARP W & 2% SMBUS Y

MANSHA

i2c_x: FITEFEN 12C SME
SHT LR E P —: 12C1, 12C2

BMINSHL 2 new_state: ARP Hili-fli fEIRAs
S HOT LI E Kb 2 —: TRUE. FALSE
i 24 7
IR [EI AR 7
VR 7
e F e 7
N

‘ i2c_arp_mode_enable(12C1, TRUE);
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5.12.16

PR% i2c_smbus_mode_set

NERAIR T % i2c_smbus_mode_set

% 285. E# i2c_smbus_mode_set

BiH #R
A EA i2c_smbus_mode_set
PR T void i2c_smbus_mode_set(i2c_type *i2c_x, i2c_smbus_mode_set_type mode);
Thegdid SMBus ¥ # AL FE, 7Lk SMBus EHLEL#H SMBus ##%
LN | i2c_x: Frik#ER) 12C 4k
ZSHOTLLER A Hrpe —: 12C1, 12C2
NS 2 mode: SMBus % #
Z A& mode & [ £ %S M VFIUEEH
a2 8 x
pAEIf ) 7
Sk ok AF 7
Bl H B 4 7
mode
SMBus % ##x{

I2C_SMBUS_MODE_DEVICE:  SMBus %%
12C_SMBUS_MODE_HOST: SMBus F#l

Bl

‘ i2c_smbus_mode_set(I12C1, 12C_SMBUS_MODE_HOST);

5.12.17 ©E¥ i2c_smbus_alert_set

2023.07.18

T RAIER T A% i2c_smbus_alert_set
Z* 286. F# i2c_smbus_alert_set

A i3}
ERAE i2c_smbus_alert_set
R Y void i2c_smbus_alert_set(i2c_type *i2c_x, i2c_smbus_alert_set_type level);
Digefliid SMBus $2HE S JAIF-FUCE, T LK SRR 51 A B R s i P SIS
MANSHA i2c_x: P FERT 12C fhik
ZHOT LU E bz —: 12C1, 12C2
MANZH2 level: SMBus $2# 5| Ji F-
ZEET: level B E L Z2SH S VFIUETEH
i 24 7
IR [EME 7
SR kAT 7
R FH e 4 7
level

SMBus #2 [ 5| JHH

I2C_SMBUS_ALERT_LOW: SMBus 82 3| i Hifif HF
I2C_SMBUS_ALERT _HIGH: SMBus #2251 v F
Bl
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| i2c_smbus_alert_set(I2C1, 12C_SMBUS_ALERT_LOW);

51218 MH# i2c_pec_transmit_enable

R T BRELi2c_pec_transmit_enable

X 287. E# i2c_pec_transmit_enable

i H

ity

H4

i2c_pec_transmit_enable

R | =
e

void i2c_pec_transmit_enable(i2¢c_type *i2c_x, confirm_state new_state);

Thae i

PEC fhfiift, Kik/Hk PEC, MiHMMEREUG, PEC K& or Rk skl

MAZHA

i2c_x: PriEFEM 12C 4hix
BSH LUERH Hhz —: 12C1, 12C2

WSS 2 new_state: PEC f&iuflifeiRzs
ZZHT kB e Hh 2 —: TRUE. FALSE
ot 28 x
pAEIf ) 7
So koAt x
W e 2 x
il
‘ i2c_pec_transmit_enable(12C1, TRUE);

5.12.19 X ¥ i2c_pec_calculate_enable

T RAHiR T A% i2c_pec_calculate_enable

* 288. E¥ ¥ i2c_pec_calculate_enable

TiH Eii:py
ERAE i2c_pec_calculate_enable
PR AR void i2c_pec_calculate_enable(i2c_type *i2c_x, confirm_state new_state);
Dhred fiifE PEC i1 5

LN 2|

i2c_x: Pk 12C A%
SHT LRI E Pz —: 12C1, 12C2

MANZH2

new_state: PEC il-HEifLIRA
ESHFT LR iz —: TRUE. FALSE

28

IR [BI{E

Stk okt

e F e 2

x
x
x
x

2N

‘ i2c_pec_calculate_enable(12C1, TRUE);

512.20 ¥ i2c_pec_value_get

TR T ¥ i2c_pec_value_get

2023.07.18
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% 289. ¥ i2c_pec_value_get

A iR
A€ i2c_pec_value_get
PR T uint8_ti2c_pec_value_get(i2c_type *i2c_x);
Difeftig FRECHT PEC 8
MANSEA i2c_x: PR 12C 4k

ZHOT LR A Hh 2 —: 12C1, 12C2
T uint8_t: 47 PEC fH
IR [EME 7
S okt 7
B R FH o 4 7
~pl

‘ Pec_value = i2c_pec_value_get(I12C1);

5.12.21

PR % i2c_dma_end_transfer_set

FRAIER T A% i2c_dma_end_transfer_set

#* 290. ¥# i2c_dma_end_transfer_set

A i3}
A€ i2c_dma_end_transfer_set
R E R Y void i2c_dma_end_transfer_set(i2c_type *i2c_x, confirm_state new_state);
Difedtiik DMA fEamai idaR, Rl femetrRfs — B8k
LN | i2c_x: ik 12C 4k
S AT LLER A 2z —: 12C1, 12C2
MINSH 2 new_state: 275 &E —EHIE
S DL Hih 2 —: TRUE. FALSE
i 24 7
IR [FIME ¥
SR kAT ¥
R FH R 2 &
A~

‘ i2c_dma_end_transfer_set(12C1, TRUE);

5.12.22

¥ i2c_dma_enable
MR T K% i2c_dma_enable

# 291. B¥ i2c_dma_enable

TiH ik
R i2c_dma_enable
R ER T void i2c_dma_enable(i2c_type *i2c_x, confirm_state new_state);
Bk (B DMA &4 i fig

WASHA

i2c_x: P 12C b

2023.07.18

ZSHT LR E K2 —: 12C1, 12C2
WMASH 2 new_state: DMA ffifiRAS
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BH EiE:p4y
S HOT LLEHE b2 —: TRUE. FALSE
2% 7
iR el x
Sk kAT x
Wi F pa 4 x
Bl

| i2c_dma_enable(12C1, TRUE);

5.12.23

Bi¥ i2c_interrupt_enable

NERMIA T ¥ i2c_interrupt_enable

* 292. F# i2c_interrupt_enable

H #iR
efe i2c_interrupt_enable
BRI iR Y void i2c_interrupt_enable(i2c_type *i2c_x, uint16_t source, confirm_state
new_state)
Thread 12C i ffinE
MANSHA i2c_x: PRI 12C 4hik
SZHOT LI A bz —: 12C1, 12C2
MMNSH 2 source: T
Z i ET: source T £ 1S H v IMETEIH
WMASH3 new_state: S ALIRAS
ZSHOT LB E Kbz —: TRUE. FALSE
a2 8 x
A IR 7
Sk ok AF x
B H R 2 7
source
Hh T
I2C_DATA INT:  #¥z ik
I2C_EV_INT: HA b iy
I2C_ERR_INT: LRl
2Nl

‘ i2c_interrupt_enable(12C1, I2C_DATA_INT, TRUE);

5.12.24 ¥ i2c_start_generate
T RAIA T PAHL i2¢_start_generate

X 293. K ¥ i2c_start_generate

BH

[P

X

i2c_start_generate

bl

void i2c_start_generate(i2c_type *i2c_x);

SEE
1EIE

%_E
(Sl

PRI AT CEPUERD

2023.07.18
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BH EiE:p4y
MANSH i2c_x: PriE#EH 12C 4hix
ZZHTBLUERE Rz —: 12C1, 12C2

2% x

iR el x

Sk kAT 7

e F pa x

Bl

l i2c_start_generate(12C1);

5.12.25

¥ i2c_stop_generate

NERMIA T MR i2c_stop_generate

* 294. ¥ i2c_stop_generate

H #iR

R4 i2c_stop_generate

PR # 5 A void i2c_stop_generate(i2c_type *i2c_x);

Thread PR IR AT

MANSHA i2c_x: PRI 12C 4hik
SZHOT LI A bz —: 12C1, 12C2

it 2% W

A EIRN 7

Sk ok AF x

Bl H R 2 7

Nl

‘ i2c_stop_generate(12C1);

5.12.26

¥ i2c_7bit_address_send

R T K% i2c_Tbit_address_send

% 295. ¥ i2c_7bit_address_send

T H R
ZERAEA i2c_7bit_address_send
R Y void i2c_7bit_address_send(i2c_type *i2c_x, uint8_t address, i2c_direction_type
direction);
Thegfig RIE T A ANLHEE CEALERD

MASHA

i2c_x: FTik#EM 12C S

ZSHA LUl g Pz —: 12C1, 12C2

LN ) address: MLl
WMNSH 3 direction: Z4f &% 75 )
SR &5 direction 2 55 £ 1% 25 AoV UEE
25 7
IR [EI{E 7
So okt 7

2023.07.18
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BH

[P

W F R 2

direction

KAt 7 I

I2C_DIRECTION_TRANSMIT:  FHL&i%
I2C_DIRECTION_RECEIVE: LB

Bl

\ i2c_7bit_address_send(I2C1, 0xBO, 12C_DIRECTION_TRANSMIT);

5.12.27 ¥ i2c_data_send
NRFA T R i2¢_data_send

% 296. KK#Y i2c_data_send

A i3}
A€ i2c_data_send
R E R Y void i2¢c_data_send(i2c_type *i2c_x, uint8_t data);
ThRedtiid RIEHAR
MANSEA i2c_x: FTEEFEHT 12C 4%
ZSHA LU E Sz —: 12C1, 12C2
MMNSH 2 data: &%
i 24 7
IR [FIME 7
SR kAT ¥
B R FH R 2 ¥
il

| i2c_data_send(12C1, 0x55);

5.12.28 ¥ i2c_data_receive
NERIIA T K i2c_data_receive

+ 297. ¥ i2c_data_receive

W H i3
R i2c_data_receive
A5 Y uint8_t i2c_data_receive(i2c_type *i2c_x);
ThRedtik EEANEET
INZHA i2c_x: PLFEH12C it
SSHT ORI A Az —: 12C1, 12C2
a2 uint8_t: JEIHUE
R [EME 7
Stk kAT o
B H R 4 7
Bl

‘ data_value = i2c_data_receive(12C1);

2023.07.18
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5.12.29

2023.07.18

BR# i2c_flag_get

NERAE T R i2c_flag_get

3 298. Ei#i2c_flag_get

A iR
A EA i2c_flag_get
PR T flag_status i2c_flag_get(i2c_type *i2c_x, uint32_t flag);
Difeftig IR EALRES

MWASHA

i2c_x: Jrig#E 12C b
S HA LLERE 2 —: 12C1, 12C2

MASH 2 flag: FZIRECRA bR £ 1L4F
ZS BRI flag

it 24 7

YL ED flag_status: A&7 PR
ZREMERCNH P2 —: SET. RESET

SR okt 7

B R o

flag

TR EARUIRES AR &, KT 252 5~

I2C_STARTF_FLAG:
|2C_ADDR7F_FLAG:
|2C_TDC_FLAG:
|2C_ADDRHF_FLAG:
I2C_STOPF_FLAG:
|2C_RDBF_FLAG:
|2C_TDBE_FLAG:
I2C_BUSERR_FLAG:
|2C_ARLOST FLAG:
|2C_ACKFAIL_FLAG:
|2C_OUF_FLAG:
|2C_PECERR_FLAG:
I2C_TMOUT_FLAG:
I2C_ALERTF_FLAG:
|2C_TRMODE_FLAG:
I2C_BUSYF_FLAG:
12C_DIRF_FLAG:
I2C_GCADDRF_FLAG:
|2C_DEVADDRF_FLAG:
|2C_HOSTADDRF_FLAG:
|2C_ADDR2_FLAG:

Bl

HECUR 25 P A8 TE R
0~7 frih ik D EC s &

KW A 0 56 BUbR &

FHL 9~8 ittt Sk UL EC &
15 1 25 AR P AR TE R
B B R b 2k Ar &
RIEGL PR TR &
SRR R
k& R br &

L R b 7

i H AR &

PEC #7245 &
SMBus B #r &

SMBus 2R &
e

MR hRE

FE51 77 A b &

IR bk B ohR &
SMBus # £ HusikE bz &
SMBus EHLHHERE R &
B Ik 2 A5 &

\iijmg_gauzc1ch_STARTF_FLAGx
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5.12.30

¥ i2c_flag_clear

NERAFE T R i2c_flag_clear

*® 299. F# i2c_flag_clear

A iR
A EA i2c_flag_clear
PR A void i2c_flag_clear(i2c_type *i2c_x, uint32_t flag);
Difeftig TEBRBR EAL

MWASHA

i2c_x: Jrig#E 12C b

S HA LLERE 2 —: 12C1, 12C2

HMANSH 2 flag: FHBFRIIAR S LS
ZS BRI flag
it 24 o
pAEIf ) 7
SR ok o
Bl H B 4 7
flag

AT IR ERERIRS AR S, Hari 2502 5

|2C_BUSERR_FLAG:
|2C_ARLOST_FLAG:
|2C_ACKFAIL_FLAG:
|2C_OUF_FLAG:
|2C_PECERR_FLAG:
I2C_TMOUT_FLAG:
|2C_ALERTF_FLAG:
|2C_ADDR7F_FLAG:
I2C_STOPF_FLAG:

AR RS

% R bR &

JS7 2 R b 7

i AR

PEC #2I5tdt iR hn
SMBus i br &
SMBus # R &

0~7 ALtV AC by &
152 b 2% A 77 AR T8 bR

Bl

‘ i2c_flag_clear(I12C1, 12C_ACKFAIL_FLAG);

5.12.31 % i2c_config
NERAFE T %L i2¢c_config

* 300. % i2c_config

A i)

R34 i2c_config

PR 2 A void i2c_config(i2c_handle_type* hi2c);

Dhfiedtig 12C ¥iastb e e, I THIRME 12C, BN #8I H i2c_lowlevel_init()psi £, S
12C #M&. GPIO. DMA. Hlbi%#14a1k

WMASHA hi2c: 1R i2c_handle_type 257 () 4k ik
S EEAER W i2¢_handle_type

25 7

IR [EME 7
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| ik
SR kA G
5 18 FH R £ void i2¢c_lowlevel_init(i2c_handle_type* hi2c);
i2c_handle_type* hi2c
i2c_handle_type fE i2c_application.h

typedef struct

{
i2c_type *i2¢cx;
uint8_t *pbuff;
__ 1O uint16_t pcount;
__ 10O uint32_t mode;
__ 10O uint32_t timeout;
__ 10O uint32_t status;
__10i2c_status_type error_code;
dma_channel_type *dma_tx_channel;
dma_channel_type *dma_rx_channel,;
dma_init_type dma_init_struct;

}i2c_handle_type;

i2cx

Friz 8 12C A, xS 8T LI Hrhz —: 12C1, 12C2
pbuff

BTN I EA

pcount

BTN 1)

mode

12C T, WERHPRESHULET, PR

timeout

A THEE N I 1)

status

FfRas, WIBHPIRSHUER], HP B/ %0

error_code

Mz i2c_status_type RAESAARES, @R AR R G, AR EIC AR
12C_OK: A iz, @i =&

I2C_ERR_STEP_1: IR G
I2C_ERR_STEP_2: SR 2 G
I2C_ERR_STEP_3: IR 3 G
I2C_ERR_STEP_4: IR 4 G
I2C_ERR_STEP_5: IR 5 G
I2C_ERR_STEP_6: IR 6
I2C_ERR_STEP_7: BYR T HHR
I2C_ERR_STEP_8: IR 8 f i
I2C_ERR_STEP_9: IR O Hs
I2C_ERR_STEP_10: IR 10 5
I2C_ERR_STEP_11: IR 11 HR
I2C_ERR_STEP_12: I 12 HiR

2023.07.18 # 229 [ hRZs 2.0.4
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5.12.32

2023.07.18

I2C_ERR_START:
I2C_ERR_ADDR10:
12C_ERR_ADDR:
12C_ERR_STOP:
I2C_ERR_ACKFAIL:
I2C_ERR_TIMEOUT:

I2C_ERR_INTERRUPT:

dma_tx_channel
12C /& i% DMA j#iE
dma_rx_channel
12C #:1iit DMA j#iE
dma_init_struct
DMA HIaa e 45 # 14
Nl

START 2k F R IE R

10 frdhhk sk (bit9~8) Kikfix
Huhi AE A IR

STOP 2 F K IR

[ 1R

RIS B R

AHHRFARAE, FEN T ERR T

i2c_handle_type hi2c;
hi2c.i2cx = 12C1;
i2c_config(&hi2c);

E ¥ i2c_lowlevel_init

NERIIA T R i2¢_lowlevel_init

% 301. E¥ i2c_lowlevel_init

A i3}
R i2c_lowlevel_init
PR 3 J A void i2¢c_lowlevel_init(i2c_handle_type* hi2c);
Digefliid 12C JE 21Uk B R %, 72 %k i2c_config MERIE M, FTszIlwIdktk 12C 4h

B, GPIO. DMA. thiis4Iantt, 27 7 s BN B ST 12C diah b 2

MASHA

hi2c: 151 i2c_handle_type 257 (1) 45 #y 14
ZSEAVENREIA I i2c_handle_type

fnth 25

¥

R EHME

Stk okt

Wik F pa 2

of | off | ot

Bl

{
if(hi2c->i2cx == 12C1)
{
SEH 12C1 IHTEE1L
}

{
SEF 12C2 HIRTEE

else if(hi2c->i2cx == 12C2)

void i2c_lowlevel_init(i2c_handle_type* hi2c)
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5.12.33 ¥ i2c_wait_end
NERFIA T PAEi2c_wait_end

* 302. F# i2c_wait_end

I SERRERES R

{

error_handler(i2c_status);

BiH #R
PR EA i2c_wait_end
PR 2 A i2c_status type i2c_wait_end(i2c_handle_type* hi2c, uint32_t timeout);
Thegfik S ERE BRI U] T DMA BLK AR 5, PR g 3 7 A A 6 o i
ARPHZER], FﬁuTuﬁﬂ% XA BRBOR G AL 2
WMASHA hi2c: $51 i2c_handle_type 5% (45 11k
S BVEARR W i2c_handle_type
MANZ¥ 2 timeout: “EfF I I [A]
ot 28 x
YL EN i2c_status_type: fiRfLHY
S ET 5.12.31 BB E 2 S VFIUE T H
Sk ok AF x
Bl H R 4 7
il
if (i2c_master_transmit_dma(&hi2c, 0xB0, tx_buf, 8, OXFFFFFFFF) != 12C_OK)
{
error_handler(i2c_status);
}

if(i2c_wait_end(&hi2c, OXFFFFFFFF) I= 12C_OK)

5.12.34 ¥ i2c_wait_flag
TERFEAR T R L i2c_wait_flag

% 303. ®¥ i2c_wait_flag

BH

[P

i2c_wait_flag

|
X

==
&
bl
e

i2c_status_type i2c_wait_flag(i2c_handle_type* hi2c, uint32_t flag, uint32_t

event_check, uint32_t timeout)

&g
g
2
5

25 b R A

HAG %4 BUSYF bR S fphn S B AL, HARPR SR AR S Bl

MANSHA

hi2c: 450 i2c_handle_type 2% ()45 1)1k

S EY: 0 & E LS A FIETER

WASH 2 hi2c: #514] i2c_handle_type %[ 45 4 4k
S EEANER W i2¢_handle_type
WASH 3 event_check: ZEfebr &[RRI Z S 2 5 R A

2023.07.18
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5.12.35

2023.07.18

HiA i)
Z W& : event_check & [ £ Z S A vF BUE VL
LN timeout: %5 ET B 7]
i 25 7
IR [EE i2c_status_type: HiRfUIY
ZRET 5.12.31 BHEZ 2SR ATFIEEE
SRSkt 7
e F R 7
flag
AR &

I2C_STARTF_FLAG:
I2C_ADDR7F_FLAG:
I2C_TDC_FLAG:
I2C_ADDRHF_FLAG:
I2C_STOPF_FLAG:
I2C_RDBF_FLAG:
I2C_TDBE_FLAG:
I2C_BUSERR_FLAG:
[2C_ARLOST_FLAG:
I2C_ACKFAIL_FLAG:
12C_OUF_FLAG:
I2C_PECERR_FLAG:
12C_TMOUT_FLAG:
I2C_ALERTF_FLAG:
[2C_TRMODE_FLAG:
12C_BUSYF_FLAG:
I2C_DIRF_FLAG:
I2C_GCADDRF_FLAG:
I2C_DEVADDRF_FLAG:
[2C_HOSTADDRF_FLAG:
I2C_ADDR2_FLAG:
event_check

IR A SRS
0~7 frthEVC AR &

Hodle Ak e b &

FHL 9~8 firdtuhl kLA HR &
15 28 A e bR A
P S a i b
FIL G B s ik
AR bR
e 2 K bn ik

IO R M

i bR

PEC #HUH kAR &
SMBus I bR

SMBus & lih5 &
(LS

AR

Pk 7 T b &

R RS
SMBus ¥ # itk USbr &
SMBus F btk bR &
Bk 2 47 &

LR DRI A T Z F A2 5 R A
I2C_EVENT_CHECK_NONE:

I2C_EVENT_CHECK_ACKFAIL:

I2C_EVENT_CHECK_STOP:

Bl

Ak B A
¥ # ACKFAIL 1
K2t STOP HH4

\ i2c_wait_flag(&hi2c, 12C_BUSYF_FLAG, 12C_EVENT_CHECK_NONE, OXFFFFFFFF);

B i2c_master_transmit

NEHIR T BB % i2c_master_transmit

* 304. B¥ i2c_master_transmit

T H

Hik

i2c_master_transmit
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BH

[P

i2c_status_type i2c_master_transmit(i2c_handle_type* hi2c, uint16_t address,
uint8_t* pdata, uint16_t size, uint32_t timeout);

Thaestik

EWREEE G720, ZRBURHIET I, PTG, 12C MAEHTE R

LN 2|

hi2c: 151 i2c_handle_type 57U K45 ¥ A
ESHFEANHE IR W i2c_handle_type

MASH 2 address: MAHLHLHE
WMANZSH3 pdata: A EHHE 0 HH Mkl
MANZH 4 size: i KIE N
MANZH5 timeout: %5 RS B 7]
it 25 7
IR [E{E i2c_status_type: fEiRfLHY
Z T 5.12.31 B EZ 2SR AFBUETEH
S okt 7
B o 4 7
~pl

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

5.12.36

¥ i2c_master_receive

TERAER T K H i2c_master_receive

% 305. ¥ i2c_master_receive

iH

E(i7p%)

4

i2c_master_receive

= | =
e

i2c_status_type i2c_master_receive(i2c_handle_type* hi2c, uint16_t address,
uint8_t* pdata, uint16_t size, uint32_t timeout);

Lhae g

TR 20, ZRBURIHET I, PUTERUA, 12C BRI TE R

MASHA

hi2c: 151 i2c_handle_type 257 (1) 45 #y 14
ZSEENREIA I i2c_handle_type

HMANSH 2 address: MLHbLE
MINSH 3 pdata: FEISCEHRE I K4
NS 4 size: HREIRAEL
MANZH5 timeout: ZE{3 I I [A]
i 25 7
IR [FE i2c_status_type: 20D
S F 5.12.31 5 2 1% S H A vFIUE TG
SR kAT 7
e F e 7
N

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

5.12.37

¥ i2c_slave_transmit

TEFER T KE i2¢c_slave_transmit

2023.07.18
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5.12.38

5.12.39

2023.07.18

% 306. K% i2c_slave_transmit

BiH #R
A€ i2c_slave_transmit
PR T i2c_status_type i2c_slave_transmit(i2c_handle_type* hi2c, uint8_t* pdata,
uint16_t size, uint32_t timeout);
Thegfig MR IEE S =0, BRI, PATRRUG, 12C WAL 78R

LN 2|

hi2c: 151 i2c_handle_type 57U K45 ¥ A
ESHFEANHE IR W i2c_handle_type

NS 2 pdata: 1§ Ak 1 B 4 M b
MANSH 3 size: il RKIE ML
NS 4 timeout: %54 & I I [1)
28 7
IR [E{E i2c_status_type: ALY
ZpE 5.12.31 & 2 % SR vFIUE VE
SR okt 7
e FH R 7
il

‘ i2c_slave_transmit(&hi2c, tx_buf, 8, OXFFFFFFFF);

¥ i2c_slave receive

THRAHR T KH i2¢c_slave_receive

% 307. ¥ i2c_slave_receive

TiH Eii:py
ERAE i2c_slave_receive
Eap g it i2c_status_type i2c_slave_receive(i2c_handle_type* hi2c, uint8_t* pdata, uint16_t
size, uint32_t timeout);
Dhred ML (R )T =0, R EURIE T, BATERUS, 12C AL % 58 RL

LN 2|

hi2c: 457 i2c_handle_type 2% (25 1)1k
ZSHEATE R W i2c_handle_type

NS5 2 pdata: FUCHHE 105 Hhtik
MINSH 3 size: HREIRAEL
MAZH 4 timeout: ZE{3 I I [A]
i 24 7
AL i2c_status_type: 45iR0IG
S E 5.12.31 & B 2 % SR vFIUE V6
SRkt 7
e F R 7
N

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

B3 i2c_master_transmit_int

TR T K% i2c_master_transmit_int

% 234 W
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* 308. K%} i2c_master_transmit_int

BiH #R
A€ i2c_master_transmit_int
PR T i2c_status_type i2c_master_transmit_int(i2c_handle_type* hi2c, uint16_t address,
uint8_t* pdata, uint16_t size, uint32_t timeout);
Thegfig FHREEEE (Pl RD ZRECR AR IE T R, R BT SRS 12C 3@ IR R

gEoR, ] DUl A R A i2c_ wait_end ()25 45 B T 5E R

hi2c: 151 i2c_handle_type 57145 ¥ A
ZSHFEANHE IR W i2c_handle_type

NS 2 address: MAHLHLAE
MANSH 3 pdata: 1§ Ak HHE 1 B4 b
N size: il RKIENHL
MANZ¥5 timeout: <545 Y (A
25 7
IR Bl i2c_status_type: ALY
ZpE 5.12.31 & 2 % SR vFIUE VE
Se skt 7
e FH R 7
il

‘ i2c_master_transmit_int(&hi2c,

0xBO, tx_buf, 8, OXFFFFFFFF);

5.12.40

BR¥Y i2c_master_receive_int

TR T BAEi2c_master_receive_int

* 309. E# i2c_master_receive_int

HNSH 2 address: MALHbIE
MINSH 3 pdata: FzUCHHE 19 F 2 Hhtik
NS4 size: HREIRA L
MAZH 5 timeout: <543 I (A
25 7
AL i2c_status_type: 45iR0IG
S E 5.12.31 & B 2 % SR vFIUE V6
SRk 7
M F R 7
N

2023.07.18

TiH Eii:py
R i2c_master_receive_int
R B T i2c_status_type i2c_master_receive_int(i2c_handle_type* hi2c, uint16_t address,
uint8_t* pdata, uint16_t size, uint32_t timeout);
Dhred TR (P R0, ZRBUR AR ZETT X, T R 12C @ iRiE

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

‘ i2c_master_receive_int(&hi2c,

0xBO, rx_buf, 8, OXFFFFFFFF);
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5.12.41

PR# i2c_slave_transmit_int

T RAIER T PREi2¢_slave_transmit_int

% 310. E# i2c_slave_transmit_int

TiH

[P

i2c_slave_transmit_int

==
&
5
e

i2c_status_type i2c_slave_transmit_int(i2c_handle_type* hi2c, uint8_t* pdata,

uint16_t size, uint32_t timeout);

=
o>
[aNay
BE
[

MAHURIZEEIR R0, ZRECRIEMEZE T, ZREHIT SRR 12C B IIE
HgER, wLLE I 5 i2c_wait_end () FE THSE K

MWASHA

hi2c: F81 i2c_handle_type Z57Y ¢ 45 ¥ 14
ZSEEANEIR W i2c_handle_type

MANSH 2 pdata: 15 AR 1B 4
NS 3 size: Hfl K& ML
MANZH 4 timeout: <54 Y (A
28 7
IR Bl i2c_status_type: fiRfLHY
ZR T 5.12.31 B EZ 2SR AFBUETEH
Se RSk 7
e FH R 2 7
il

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

5.12.42

BR¥Y i2c_slave_receive_int

NRMIA T R Ei2¢_slave_receive_int

#* 311. ¥ i2c_slave_receive_int

TiH Eii:py

ERAE i2c_slave_receive_int

R B T i2c_status_type i2c_slave_receive_int(i2c_handle_type* hi2c, uint8_t* pdata,
uint16_t size, uint32_t timeout);

Dhretd MALERSCEAE (R =0, ZR U IR ZE 7 =, BT e S 12C JEILE
REEH, ALl I R 4 i2c_wait_end ()5 4538 THE L

WMASHA hi2c: 1R i2c_handle_type 257 () 4k ik
ZSHEANTER W i2c_handle_type

MANZH 2 pdata: FWSCHE B ik

WIANSH3 size: HERIAH

MAZH 4 timeout: ZE{3 AN I [A]

25 7

AL i2c_status_type: 45iR0IG
S ET 5.12.31 A E 2 ZSHAVFIUETEH

So oAt 5

Wi F R 2 x

Nl

2023.07.18
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5.12.43

l i2c_slave_receive_int(&hi2c, rx_buf, 8, OXFFFFFFFF);

BR% i2c_master_transmit_dma

R T PREi2c_master_transmit_dma

% 312. ¥ i2c_master_transmit_dma

i H

ity

i2c_master_transmit_dma

X | =
|
m
e

i2c_status_type i2c_master_transmit_dma(i2c_handle_type* hi2c, uint16_t
address, uint8_t* pdata, uint16_t size, uint32_t timeout);

g
i
Bt
=

FHURIEHIE (DMA 7730, ZREURAEMZE TR, ZREPITERSE 12C 1@
REEH, AL R R %K i2c_wait_end ()35 478 T 58 Ak

MAZHA

hi2c: #8171 i2c_handle_type 2745 #) 14
ZS MR W, i2¢_handle_type

MANSH 2 address: MLHbLE
MANSH3 pdata: 135 AR 1B 4
LN size: Hfl K&
MANZH5 timeout: 543588 i B [A]
LR 7
IR [EE i2c_status_type: HiRfUIY
S E 5.12.31 £ 5 2 1% S8 VR IUE 6
Je kAt 7
e FH R 2 7
A~

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

5.12.44 ¥ i2c_master_receive_dma

NEHIR T K% i2c_master_receive_dma

% 313. B¥ i2c_master_receive_dma

TiH Eii:py

R i2c_master_receive_dma

PR B T i2c_status_type i2c_master_receive_dma(i2c_handle_type* hi2c, uint16_t
address, uint8_t* pdata, uint16_t size, uint32_t timeout);

e ik FHECEEE (DMA 7720, % i&mﬂtﬁﬂ%ﬁfﬁ, ZERHHAT e 12C I8 IS
KREEH, AR B8 i2c_wait_end ()& A58 TR 5E L

HWNSE hi2c: 450 i2c_handle_type 2% ()45 11k
S EEAHER W i2¢_handle_type

LN ) address: MLl

MAZH3 pdata: FEWCHE B 4Lk

LN size: HdEHEIC %L

MAZH 5 timeout: SEAF I I [A]

2% 7

IR [H{E i2c_status_type: fEiRfLHY

2023.07.18
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BH EiE:p4y
S &1 5.12.31 B L %S H v BUE T
Sk kAT 7
Wi F pa 2 x
Bl

5.12.45

NEIA T EKE i2¢c_slave_transmit_dma

‘ i2c_master_receive_dma(&hi2c, 0xBO0, rx_buf, 8, OXFFFFFFFF);

¥ i2c_slave_transmit_dma

# 314. ®# i2c_slave_transmit_dma

H #iR
A€ i2c_slave_transmit_dma
PR T i2c_status_type i2c_slave_transmit_dma(i2c_handle_type* hi2c, uint8_t* pdata,
uint16_t size, uint32_t timeout);
Thread MHLRIEEHE (DMA 520, B2 dEMZE =, R BT G 12C @it

REEw, WL I AL i2c_wait_end ()& R T SE K

LN 2|

hi2c: #514 i2c_handle_type 257 [ 45 ¥4 {k&
ZSEEAER W i2c_handle_type

MANSH 2 pdata: FfKIEHHE M HH Mkl
MANSH3 size: HE Kk IEANH
MINSH 4 timeout: %5 #5 RS B 7]
it 25 7
YL EN i2c_status_type: FEiRfLHY
ZR &N 5.12.31 BHEZ ZSHATBUETEH
SR okt 7
e A I o 4 7
il

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

5.12.46
TR T BREi2¢_slave_receive_dma

BR¥Y i2c_slave_receive_dma

2023.07.18

% 315. Ei#l i2c_slave_receive_dma

BH

[P

i2c_slave_receive_dma

|
X

==
&
5
e

i2c_status_type i2c_slave_receive_dma(i2c_handle_type* hi2c, uint8_t* pdata,
uint16_t size, uint32_t timeout);

&g
g
2
5

MHLEEAE (DMA 520, ZRBUEIEZE T, ZREBETERUE 12C #ilE
KREETR, AL 26 8 i2c_wait_end ()54 LSS A

MWASHA hi2c: 15[ i2c_handle_type 2570 (1) &5 #y 14
HSHFENHEIR W i2c_handle_type

MANZH 2 pdata: FEISCEHE ) H A

MANSH 3 size: HEEIRAEL
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HiA iR

LN timeout: ZF 43 I i) (A

i 25 7

IR [EE i2c_status_type: HiRfUIY

ZRET 5.12.31 BHEZ 2SR ATFIEEE

SRSk 7

e F R 7

il

l i2c_slave_receive_dma(&hi2c,

rx_buf, 8, OXFFFFFFFF);

5.12.47 B#i2c_memory_write
TNERIIA T K%L i2c_memory_write

% 316. E# i2c_memory_write

T H Eii:pa
PRI 44 i2c_memory_write
R 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);
ThRestiik ] EEPROM 5¥ls (#7720, ZRBUZMZETA, PUTRARSE, 12C Bif s

J

MASHA

hi2c: 151 i2c_handle_type 257 (1) 45 #y 14
ZSHVENREIA WL i2c_handle_type

WSS 2 mem_address_width: EEPROM 7% i il % J&
Z R %45 mem_address_width 75 4 5 £ %S5 BUE U F
MASH3 address: EEPROM i}k
WANSE 4 mem_address: EEPROM ¥ 77-4i# ik
MNSH 5 pdata: FF K IEHHE I HH Mk
MINZH 6 size: s KX
MANSHT timeout: %5 #5 RS B 7]
LR 7
SAEL i2c_status_type: 45iR0IG
Z R ET 5.12.31 B EZ 2SR ATFIRUETEH
SRk 7
W F e 7

mem_address_width
EEPROM 17fif ik %5 2
I2C_MEM_ADDR_WIDIH_8:
I2C_MEM_ADDR_WIDIH_16:

2N

8 for Mk i
16 Dzt 58 22

‘ i2c_memory_write(&hi2c, 0xA0, 0x05, tx_buf, 8, OXFFFFFFFF);

5.12.48 % i2c_memory_write_int
NERAIR T K% i2c_memory_write_int

2023.07.18
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X 317. K% i2c_memory_write_int

BiH #R

A€ i2c_memory_write_int

PR 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);

Thegfid 1] EEPROM 54l (rhlbr iy =), e IFRZE T30, AT 5 12C
BINE AL, A LLE I H A% i2c_wait_end ()28 152K

WANSH hi2c: 151 i2c_handle_type %Y ({45 11k
ESHFEANHE IR W i2c_handle_type

WMANSH 2 mem_address_width: EEPROM f£fi# i 5 &
Z 41 : mem_address_width 5 J3 B £ 1% S ¥ ARV BUE T

MAZH3 address: EEPROM Hlihit

BWANSH 4 mem_address: EEPROM 4 77 fifs i it

MANZH5 pdata: 1§ A0 HdfE 1 B

MANZH 6 size: HdEKIENEL

WMANZHT timeout: EfF I I [A]

it 2% W

IR [EE i2c_status_type: HiR{UIY
Z i ET 5.12.31 A5 E 2 S H v IUE TE

So koAt I

W e 2 x

mem_address_width

EEPROM A7 fiff ik 5 5
I2C_MEM_ADDR_WIDIH_8:
I2C_MEM_ADDR_WIDIH_16:
~Hl

‘ i2c_memory_write_int(&hi2c, 0xA0, 0x05, tx_buf, 8, OXFFFFFFFF);

8 for Mk s B
16 fr il e

5.12.49

NERIIA T %L i2c_memory_write_dma

¥ i2c_memory_write_dma

2023.07.18

% 318. H# i2c_memory_write_dma

T H R
ZERAEA i2c_memory_write_dma
R T i2c_status_type i2c_memory_write_dma(i2c_handle_type* hi2c,
i2c_mem_address_width_type mem_address_width, uint16_t address, uint16_t
mem_address, uint8_t* pdata, uint16_t size, uint32_t timeout);
Thaestik 7] EEPROM 5445 (DMA 7530, iZeRHue A E 3, R BT 58 mUa 12C

IR ARG A, v LLdid i A B 4L i2c_wait_end ()55 758 5 R

MASHA

hi2c: 15[ i2c_handle_type 257 (1) 45 #y 14
ZSHFENHEIR W i2c_handle_type

MINSH 2 mem_address_width: EEPROM 7& i il % J&
SR 55 mem_address_width 75 [ 5 £ %S Hu i BUE T
WASH 3 address: EEPROM it
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HiA iR
WMASH 4 mem_address: EEPROM %45 77 fi# i
MANSH 5 pdata: 5 K& IEHE 10 E L b
MANZH6 size: HHE RIEANEL
MANSHT timeout: %5 RS B 7]
i 25 7
IR [EE i2c_status_type: HiRfUIY

S E 5.12.31 & 5 2% S8 vFIUE 6

ST 7
U FH R 2 7

mem_address_width
EEPROM f#fiff ik %5 52

I2C_MEM_ADDR_WIDIH_8: 8 {55 i
I2C_MEM_ADDR_WIDIH_16: 16 firftihi- 55 i
il

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

5.12.50 ¥ i2c_memory read

TNERIIA T K% i2c_memory_read
% 319. E# i2c_memory_read

T H Ei:13%)

ERAE i2c_memory_read

R Y 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);

ThRedthiR M EEPROM 184 (Fei))7 20, ZREURMHZET X, #ATERUG, 12C L4058
B

WMASHA hi2c: 450 i2c_handle_type 2% (25 1)1k
ZSHEATE R W i2c_handle_type

WMASH 2 mem_address_width: EEPROM 7&fi# it % FF
Z &1 : mem_address_width £ i 5 £ 1% S 400 VFIUE T

MAZH3 address: EEPROM Hlihik

WANSE 4 mem_address: EEPROM #5774 s ik

HNSH 5 pdata: SZHUHEE 10 B4 ik

MANZH6 size: HdfE L HU N4

MWNSHT timeout: A543 N I (1]

25 7

IR [F{H i2c_status_type: fHiRfURY
Z R ET 5.12.31 B EZ 2SR ATFIUEEH

So oAt 7

B H R 4 I

mem_address_width

EEPROM f#fifi ik %5 &%

[2C_MEM_ADDR_WIDIH_8: 8 i kb e F
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|2C_MEM_ADDR_WIDIH_16:

B

16 fr il e

l i2c_memory_read(&hi2c, 0xAO0, 0x05, rx_buf, 8, OXFFFFFFFF);

5.12.51

BR% i2c_memory_read_int

NERAIR T K% i2c_memory_read_int

% 320. E# i2c_memory_read_int

BiH #R
PRI 44 i2c_memory_read_int
PR T i2c_status_type i2c_memory_read_int(i2c_handle_type* hi2c,
i2c_mem_address_width_type mem_address_width, uint16_t address, uint16_t
mem_address, uint8_t* pdata, uint16_t size, uint32_t timeout);
Thread M EEPROM B4i (hiidr =0, R EURRHIEET 30, 2R BT e 12C

AWIEARLE A, AT LUR I A R 3L i2c_wait_end ()2 A7l H T AL

LN 2|

hi2c: #514 i2c_handle_type 257 [ 45 ¥4 {k&
ZSHEAHER W i2c_handle_type

MASH 2 mem_address_width: EEPROM 7&fi# bt %5 JiF
Z R %5 mem_address_width 7% [ 5 % %S5 0 4 BUE T
MAZSH3 address: EEPROM Hlihit
WMANSE 4 mem_address: EEPROM ¥ 774i& ik
MNSH 5 pdata: SzHCHE 19 4 btk
MANSH6 size: LML
WMANZHT timeout: “EfF I I [A]
it 25 7
YL EN i2c_status_type: iR LMY
ZEE: 0 BHEZZSHATBUETER
SR okt 7
e FH R 2 7

mem_address_width
EEPROM A7 fiff ik 5 5
12C_MEM_ADDR_WIDIH_S8:
I2C_MEM_ADDR_WIDIH_16:

8 {7 Mkl s B
16 fr il e f

Bl

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

5.12.52

¥ i2c_memory_read_dma

TR T A% i2c_memory_read_dma

% 321. ®# i2c_memory_read_dma

TiH ik
PR €2 i2c_memory_read_dma
AR Y 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);

2023.07.18
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HiA iR
ThRestik M EEPROM #4445 (DMA J520), iU AR IE =, &7 s 12C
TR ARLE R, BT LU 1 F R 31 i2c_wait_end ()55 A7l H5E R
LN 2| hi2c: #4514 i2c_handle_type 257 [ 45 ¥4 {4
ESHFEANHE IR W i2c_handle_type
MNSH 2 mem_address_width: EEPROM £ ¥ bt 5 i
Z &1 mem_address_width 75} 5 £21% 2 5 10 Y EUE TG
MASH3 address: EEPROM #lihit
MANSH 4 mem_address: EEPROM ¥ £74i# ik
MANZH5 pdata: {52HUEHE A2 ZH skt
MASH 6 size: FHHELHN 4L
WMANZHT timeout: “Ef I I [A]
it 24 7
YL ED i2c_status_type: fiRfLHY
Z T 5.12.31 B EZ 2SR AFBUETER
SR okt 7
B o 4 7

mem_address_width
EEPROM 77 fi# k- 5 [
I2C_MEM_ADDR_WIDIH_8:
I2C_MEM_ADDR_WIDIH_16:

N

8 for bk i B
16 Dzl 58 22

‘ i2c_memory_read_dma(&hi2c, 0xA0, 0x05, rx_buf, 8, OXFFFFFFFF);

5.12.53 % i2c_evt_irq_handler
TERAER T KH i2¢_evt_irg_handler

R 322. B# i2c_evt_irg_handler

A i3}
PRI 4 i2c_evt_irg_handler
PR 3 void i2¢c_evt_irg_handler(i2c_handle_type* hi2c);
Difeftiik Wi, F AR 12C SR

MASHA

hi2c: 151 i2c_handle_type 2570 (1) 45 ¥y 14
ZBEVETIE W i2c_handle_type

it 28

¥

IR [BI{E

SR KA

Wik F pa 2

off | of | et

Bl

{

i2c_evt_irq_handler(&hi2c);

void 12C1_EVT_IRQHandler(void)

2023.07.18
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5.12.54 % i2c_err_irg_handler
TR T A% i2¢c_err_irg_handler

% 323. E# i2c_err_irq_handler

5.12.55

A iR
A EA i2c_err_irq_handler
PR T void i2¢c_err_irg_handler(i2c_handle_type* hi2c);
Difeftig B Wk g, HTAREE 12C #iR

MWASHA

hi2c: F81 i2¢c_handle_type Z57Y ¢ 45 ¥ 14
ZSHEANE IR W i2c_handle_type

it 24

x

R EHME

ek ZF AT

W F R 2

off | off | ot

N

{

i2c_err_irg_handler(&hi2c);

void I12C1_ERR_IRQHandler(void)

¥ i2c_dma_tx_irq_handler

TRAIER T A% i2c_dma_tx_irg_handler

+ 324. ®H i2c_dma_tx_irq_handler

iH

E(i7p%)

iy

i2c_dma_tx_irq_handler

R | R
S
e

void i2c_dma_tx_irq_handler(i2c_handle_type* hi2c);

DMA A iXm k%, HF 42 DMA 3% ik

gL
> |8
NS

hi2c: 151 i2c_handle_type 257 () 45 #y 14
G EAENREIA I i2c_handle_type

2% 5
IR [AME 7
Je ok AF 7
Wik F pa 2 x
B
void DMA1_Channel6_IRQHandler(void)
{
i2c_dma_rx_irq_handler(&hi2c);
}
5.12.56 E ¥ i2c_dma_rx_irq_handler

2023.07.18

NEIA T ¥ i2c_dma_rx_irg_handler
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X 325. K# i2c_dma_rx_irq_handler

A i)
A€ i2c_dma_rx_irq_handler
PR T void i2c_dma_rx_irq_handler(i2c_handle_type* hi2c);
ek DMA F2UC i R 8, 1T 4b 22 DMA #2450 i
HINSH hi2c: 151 i2c_handle_type 57U K45 ¥ A
EZSHFEANHE IR W i2c_handle_type
it 25 7
IR [F{H 7
S okt 7
B R FH o 4 7
~pl

void DMA1_Channel7_IRQHandler(void)
{

i2c_dma_tx_irg_handler(&hi2c);
}

513 HmEMRERPBEHEE (NVIC)

NVIC 25 /7 #3458 NVIC_Type, & T 31 “core_cm4.h iR

2023.07.18

/**

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

¥/
typedef struct
{

} NVIC_Type;

FRAH T NVIC ZH7 3R

% 326. PWC FEBN IR

Tk Ei::3oN

iser R T BR B A AR A
icer HH A BT R AT A A
ispr R TR B A AR
icpr TR T B A AR A
iabr SRR SR A Z i

ip BT R S g AT A7 3R

stir BRA e r W AF 2

TERGH T NVIC R Hue

* 327. PWC ERHEE

ke

[P

nvic_system_reset

RGP R4

nvic_irg_enable

NVIC /i 5 S L Se 2 e B

nvic_irq_disable

NVIC Hi 2k fE
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nvic_priority_group_config NVIC F it g o i &
nvic_vector_table_set NVIC HH 7 i) 9 S kb K2 A B8 kb % 5
nvic_lowpower_mode_config NVIC I VB AR KR &

5.13.1 E¥ nvic_system_reset
TERAHR T EH nvic_system_reset

3 328. E# nvic_system_reset

B | E1:57)
PRI 44 nvic_system_reset
PR E R Y void nvic_system_reset(void)
ThRestiid RGP A%
WA o
i 24 o
IR [FME 7
Se kAT 7
B R A NVIC_SystemReset()
Bl
[* system reset */
nvic_system_reset();

5.13.2 E¥ nvic_irg_enable
NEFE T EE nvic_irg_enable

% 329. E¥ nvic_irq_enable

TiH ity
R nvic_irg_enable
R B T void nvic_irq_enable(IRQn_Type irgn, uint32_t preempt_priority, uint32_t
sub_priority)
DhRe ik NVIC i 5E S L e 2 e B
MNZH irgn: T A R SR
SR W irgn.
MINSH 2 preempt_priority: #5856 W E
ZEHHBEA AT NVIC_PRIORITY_GROUP_ x & X B K S8 56 R
MINSHL 3 sub_priority: NS 5 E
SN B AT # T NVIC_PRIORITY_GROUP_x 5& X[ KR S6 2%
25 7
R [EME 7
So oAt 7
B R NVIC_SetPriority()
NVIC_EnablelRQ()
irgn
irqn T ZERAF R R W, TS H ST
WWDT_IRQn: T 158 B 2% H 1B
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PVM_IRQn: HEE]EXINT [ F I s AT (PVMD Hr il
USBFS_MAPL_IRQn: USBFS = B e g H iy
DMA2_Channel6_7 IRQn: DMAZ2 ifi& 6 1 DMA2 i#i¥ 7 44
N

[* enable nvic irq */
nvic_irq_enable(ADC1_IRQn, 0, 0);

5.13.3 E¥ nvic_irq_disable
NERHIA T PR nvic_irg_disable

% 330. E# nvic_irg_disable

T H iR
EiRA €A nvic_irg_disable
BRI void nvic_irq_disable(IRQn_Type irgn)
etk NVIC 1l B
WA irgn:  H BT IR R R
ZSHEAMRER W irgn.
ot 28 x
IR [FH o
Sk ok AF 7
B8 R £ NVIC_DisablelRQ()
~Hl
/* disable nvic irq */
nvic_irq_disable(ADC1_IRQn);

5.13.4 ¥ nvic_priority_group_config
T RAHIR T PR AL nvic_priority_group_config

R 331. B# nvic_priority_group_config

T H Ei: 5
R4 nvic_priority_group_config
PR 3 A void nvic_priority_group_config(nvic_priority_group_type priority_group)
e ik NVIC it 5 47 4 C &
WA priority_group: I S gk oy 4Lik
%2 AT L% EL nvic_priority_group_type P9 AT & — AN HC2A .
it 25 7
IR [AME 7
Je ik AF W
W e 2 NVIC_SetPriorityGrouping()

priority_group

priority_group H Tk gi s, HalkZH% 5T
NVIC_PRIORITY_GROUP 0: ft4:2i20 0 (O ffl T4 5, 4 frfl T-waRiftses
NVIC_PRIORITY_GROUP 1: 4622 1 (1 il T4 5, 3 frfl TuaRiftses
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NVIC_PRIORITY_GROUP_2: %24 2 (2 hi T 505 s, 2 A FmRiisego
NVIC_PRIORITY_GROUP_3: 42k 3 (3 it T St sk, 1 S TRt
NVIC_PRIORITY_GROUP_4: /et 4 (4 LT S sedkh, 0 L Fmmpiftsed)
il

[* config nvic priority group */

nvic_priority_group_config(NVIC_PRIORITY_GROUP_4);

5.13.5 ¥ nvic_vector_table_set
NERAIR T K E nvic_vector_table_set

% 332. E# nvic_vector_table_set

mHE R

A€ nvic_vector_table_set

R E R Y void nvic_vector_table_set(uint32_t base, uint32_t offset)
ThRedtiid NVIC w7 i B e F2E ok % (A% ik 5

MASHA

base: H1iilaER AL
%S HA R B E B kA T RAM B2 FLASH.

MASH 2 offset: HIKy ] & K i #% kit
ZS P SERR T R R R dG bt , L B D 0x200 HIfEEL
it 24 o
IR [F{H o
SR kAT ¥
R FH R 2 ¥
base
base F T i &R M AL, a2 5T
NVIC_VECTTAB_RAM: rh 1) 2 3R SR kA7 T RAM

NVIC_VECTTAB_FLASH:
~Hl

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

Hh ) R A kA T FLASH

5.13.6 ¥ nvic_lowpower_mode _config

2023.07.18

R T B EL nvic_lowpower_mode_config

R 333. ¥ nvic_lowpower_mode_config

T H ik

R34 nvic_lowpower_mode_config

PR % A void nvic_lowpower_mode_config(nvic_lowpower_mode_type Ip_mode,
confirm_state new_state)

Dhretd NVIC KD FERL A R B

MANSHA

Ip_mode: EFFFE ZELE MK I FERE
%S L% nvic_lowpower_mode_type P AT & —AMESE.

WASH 2

new_state: Fit it A XA TRBCIRAS
ZSHA LR Kz —: TRUE, FALSE.
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5.14

2023.07.18

BH

it 24

iR el

Sk kAT

off | off | ofl | o

e F pa 2

Ip_mode

Ip_mode F T/ EHE PURIIAFER N, HalE&SH P 5T

NVIC_LP_SEVONPEND:
NVIC_LP_SLEEPDEEP:
NVIC_LP_SLEEPONEXIT:
Bl

AW AR A (TSR 5 WFE A& 1D
R P IR B S 1) B R ) AR IS B R T SRS D
AGNEARL L R i, 7 BRI AR 2

/* enable sleep-on-exit feature */

nvic_lowpower_mode_config(NVIC_LP_SLEEPONEXIT, TRUE);

HIEEH] (PWC)

PWC #7445 14 pwe_type, € XT3 “at32f415_pwe.h”il F:

/**

* @brief type define pwc register all

*/
typedef struct

TRGH T PWC 78 M

F 334. PWC HEBTNE

S iR
ctrl IV e ATy e
ctrlsts FEYR T i SRS B A7 48
TREH T PWC % i.
% 335. PWC EEER$ia s
R4 ik

pwc_reset

54 PWC B o 47 4 s = AL AE

pwc_battery_powered_domain_access

HLL AR R XIS ) 5 N A

pwc_pvm_level_select

FEL s M0 5% 1 B 00 L s T I e 3

pwc_power_voltage_monitor_enable

FEL s M0 5% 10 L s B0 £

pwc_wakeup_pin_enable

FEHLMS R A e

pwc_flag_clear TERR C B AL bR ELL
pwc_flag_get RENF EADRAS
pwc_sleep_mode_enter N BEAR A
pwc_deep_sleep_mode_enter HEN R B B AR A X

pwc_voltage_regulate_set

TR L BRI ASE S P T AR A vk %
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l pwc_standby _mode_enter

B |

5.14.1 ER¥ pwc_reset
TRAA T REL pwe_reset

* 336. K pwc_reset

B | E1:57)
PR EA pwc_reset
PR void pwc_reset(void)
ThRedtiik BAhL PWC Ty S A7 ds ORI A0 H
MASH o
it 24 o
IR [F{H o
SR ok o
B R A crm_periph_reset()
Bl
[* deinitialize pwc */
pwc_reset();

5.14.2 KKi¥ pwc_battery powered_domain_access

TR T K% pwe_battery _powered_domain_access

% 337. ¥ pwc_battery_powered_domain_access

| R
ERAE pwc_battery powered_domain_access
R void pwc_battery powered_domain_access(confirm_state new_state)
ThRedthiR Ha b Ak L X3 BN e
HANSHL new_state: HIIB AL X FBOIRAS
ZSHOTLLIEECE B2 —: TRUE, FALSE.
it 24 &
IR [FIME ¥
SR kAT 7
R FH eR 4 7
Bl
/* enable the battery-powered domain write operations */
pwc_battery _powered_domain_access(TRUE);

TER: NI A T I X G EFE S, T RERRTF A X, HE4 RTC.

5.14.3 K ¥ pwc_pvm_level_select
FERFER T EH pwe_pvm_level_select

# 338. X% pwc_pvm_level_select

T H

i}

pwc_pvm_level_select

2023.07.18
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W H i)
PR void pwc_pvm_level_select(pwc_pvm_voltage_type pvm_voltage)
Tifeftig L 2% £ M 00 L S s TR
MIANZH pvm_voltage: Y5l HJE I S8 1% 5
%2 BT L% E pwe_pvm_voltage type I HIAF B —/MH2EMA.
i 24 7
15 [EME 7
Seth kAT 7
B H R 4 7

pvm_voltage

pvm_voltage I 15 & s I I 4% B0 B 00 vEL s i A6, T S 808 91401
1A

PWC_PVM_VOLTAGE_2V3: L I S 2.3V

Jasill]
PWC_PVM_VOLTAGE_2V4: Wil %Il 518 K 2.4V
PWC_PVM_VOLTAGE_2V5: Wil B J& Iifs 548l 2.5V
PWC_PVM_VOLTAGE_2V6: il B & i 548 N 2.6V
PWC_PVM_VOLTAGE_2V7: Wil %Il 51t K 2.7V
PWC_PVM_VOLTAGE_2V8: il B J& Iifs 548l 2.8V
PWC_PVM_VOLTAGE_2V9: il B J& Iifs S48l 2.9V

N

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

5.14.4 K ¥ pwc_power_voltage _monitor_enable

TR T K% pwe_power_voltage_monitor_enable

# 339. B% pwc_power_voltage_monitor_enable

TiH ity
R pwc_power_voltage_monitor_enable
PR AR void pwc_power_voltage_monitor_enable(confirm_state new_state)
Dhred FEL S 00 45 £ L B 00 e
LIPNE new_state: HL T WK TRBEIRAS
ST LLER A 2 —: TRUE, FALSE.
25 7
R [EME 7
So oAt 7
W F R 2 7
2Nl

[* enable power voltage monitor */

pwc_power_voltage_monitor_enable(TRUE);

5.14.5 K% pwc_wakeup_pin_enable
NERAIR T % pwe_wakeup_pin_enable

2023.07.18 FE 2511
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5.14.6

2023.07.18

X 340. K% pwc_wakeup_pin_enable

BiH iR
A€ pwc_wakeup_pin_enable
PR T void pwc_wakeup_pin_enable(uint32_t pin_num, confirm_state new_state)
Thegfik RepLMe A A A
HNZH pin_num: 2L & 1AL IR )
ST DL IUE 5 B & R L T B 1) A
WINSH 2 new_state: FRALMELE I TR A
ZZHOT LR E Hrh 2 —: TRUE, FALSE.
th =% 7
b4 EIf ) P
Sk ok AF x
Bl H B 4 7
pin_num

pin_num A Tk M E MAHLMERE R, HoliEs820 5T
PWC_WAKEUP_PIN_1: FHLMeEEE A 1 G )82 GPIO Jy PAO)
Bl

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

¥ pwc_flag_clear
TRME T EE pwe_flag_clear

= 341. ®# pwc_flag_clear

| Ei:1p%)

PRI 4 pwc_flag_clear

R Y void pwc_flag_clear(uint32_t pwc_flag)

Digefliid TR OB AR AL

WmANZH pwc_flag: FHERR TR k£

ZS R WA RIARLCE T IR -

it 24 7

IR [EME 7

So okt 7

R FH eR 4 7
pwc_flag
pwc_flag H Tk 75 E G R bR &, HaES8E T
PWC_WAKEUP_FLAG: FEATL RS A A
PWC_STANDBY_FLAG: AU AR E
PWC_PVM_OUTPUT_FLAG: FLYR L AT I A AR & (RSB SCRER IS D
N

[* wakeup event flag clear */
pwc_flag_clear(PWC_WAKEUP_FLAG);
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5.14.7 E#¥ pwc_flag_get

TERMIA T R pwe_flag_get

X 342. K# pwc_flag_get

B H iR
A EA pwc_flag_get
PR T flag_status pwc_flag_get(uint32_t pwc_flag)
Difeftig IR EALRES
PN pwc_flag: FHEIREURA IIAR £ 154
ZSHTE AR W B RIARLCE T TR -
it 25 p
IR [AE flag_status: A&7 PR
ZAR BIE N FI Hr 2 —: SET, RESET.
SR okt o
B R o
~pl
[* check if wakeup event flag is set */
if(pwc_flag_get(PWC_WAKEUP_FLAG) = RESET)

5.14.8 K% pwc_sleep_mode_enter

IR T k% pwe_sleep_mode_enter

® 343. E# pwc_sleep_mode_enter

| R
ERAE pwc_sleep_mode_enter
PR 3 void pwc_sleep_mode_enter(pwc_sleep_enter_type pwc_sleep_enter)
Difedtiik N BEARAR X
LIPNE pwc_sleep_enter: BEIRMZHEN )7 ik %
%S H] LUk E pwe_sleep_enter _type P IRAT R —M24ME.
i 24 7
IR [FME 7
SR kAT 7
R FH e 4 7

pwc_sleep_enter

pwc_sleep_enter H T FREMRBI AN T, KAl k5P 5an~

PWC_SLEEP _ENTER_WFI: I WFI fir A\ BEAR A
PWC_SLEEP ENTER WFE: IS WFE iy 4k N\ BEH
i

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

5.14.9 X ¥ pwc_deep_sleep_mode_enter

TR T K% pwe_deep_sleep_mode_enter

2023.07.18
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% 344. ¥ pwc_deep_sleep_mode_enter

BiH iR

A€ pwc_deep_sleep_mode_enter

PR T void pwc_deep_sleep_mode_enter(pwc_deep_sleep_enter_type
pwc_deep_sleep_enter)

Thegfig HEN TR B B R ASE X

MNSH pwc_deep_sleep_enter: ¥R REARAE A 77 L FH
%S BT L% E pwe_deep_sleep_enter_type W KT R — AN ME2EA.

th =% 7

b4 EIf ) P

Se kg AF 7

Bl H B 4 7

pwc_deep_sleep_enter

pwc_deep_sleep_enter A T ik FR EHEARBI A A 720, Kk 8 8 5w~
PWC_DEEP_SLEEP_ENTER_WFI:  #id WFI ir4 HE N\ V4 BEAR A 20
PWC_DEEP_SLEEP_ENTER_WFE: il WFE iy &3 N 1% B AR AR X

i

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

5.14.10 % pwc_voltage regulate_set
T RAHIE T A% pwe_voltage _regulate_set

% 345. ¥ pwc_voltage_regulate_set

| R
ERAE pwc_voltage_regulate_set
PR3 void pwc_voltage_regulate_set(pwc_regulator_type pwc_regulator)
Difedtiik PR EE RIS T U A 2R
MANSH pwc_regulator: Fi & i A IRAS LB
%S H] LAk EL pwe_regulator_type P fRAT R —AM24E.
it 24 7
IR [EME 7
SR kAT 7
R FH e 4 7

pwc_regulator

pwc_regulator A T B R T 8 HRES, KAl kS5 P 5~

PWC_REGULATOR_ON: VA FE RIS T Fh R 5 48 1E 5 T
PWC_REGULATOR_LOW_POWER:  VAJEHEIGALR T R85 324 TR ThRER 2
i

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

5.14.11 E# pwc_standby mode_enter

NEIA T % pwe_standby_mode_enter
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% 346. ¥ pwc_standby_mode_enter

B H iR
A€ pwc_standby_mode_enter
PR T void pwc_standby _mode_enter(void)
Difeftig BEAFFHLE
WA 7
it 25 7
IR [EME 7
S okt 7
B R FH o 4 7
~pl
[* enter standby mode */
pwc_standby_mode_enter();

515 HiT4MED (SPD /EFHEEO U2S)

SPI ZFfE e 4514 spi_type, & T3 “at32f415_spi.h ™ T :
[
* @brief type define spi register all
*/
typedef struct
{

} spi_type;

TREH T SPI 2 Eae M,
% 347. SPI 4R E R

T Ei::3%)
ctrl1 SPI £zl 75 174 1
ctrl2 SPI i 75 17 4% 2
sts SPLREFHFEH
dt SPI % w47 35
cpoly SPI CRC Z T %17 5%
rerc SPI RxCRC # {7 8%
tcrc SPI TXCRC #F17%%
i2sctrl SPI_I2S & w45
i2sclkp SPI_I2S T/ 25 17 4%

TREH T SPI JFE R HUR
% 348. SPI ERHE K

23k 8 iR
spi_i2s_reset ¥ SPI2S AT Zr A7 A Bk E B E A AE
spi_default_para_init 75 SPI WAk 25 F AR I I 1
spi_init SPI ¥l4k1k

2023.07.18 % 255 hRZs 2.0.4
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5.15.1

5.15.2

2023.07.18

spi_crc_next_transmit

T2 X k4 CRC fird

spi_crc_polynomial_set

SPICRC £ ik &

spi_crc_polynomial_get

$REL SPI CRC Z 1=

spi_crc_enable

SPI CRC fiifi

spi_crc_value_get

R SPI #allt/ k% CRC 455

spi_hardware_cs_output_enable fifif CS iy A fE
spi_software_cs_internal_level_set REBA CS W
spi_frame_bit_num_set B A AN EL
spi_half_duplex_direction_set PR ESTER SN |
spi_enable SPI {5

i2s_default_para_init 25 12S WIih s MR I WA

i2s_init 12S #1461k

i2s_enable 12S 1 ke

spi_i2s_interrupt_enable

fERELL T2 () SPI/I12S v T

spi_i2s_dma_transmitter_enable

SPI/I12S DMA K i%ffifE

spi_i2s_dma_receiver_enable

SPI/12S DMA s f5 R

spi_i2s_data_transmit

SPI/I2S ik —EX s

spi_i2s_data_receive

SPI/I2S #Uk—2ZE 5

spi_i2s_flag_get

FEELE 2 B SPI/IRS FriE

spi_i2s_flag_clear

T BRI 2 B SPI/IS FriE

B3 spi_i2s_reset
NERAE T R spi_i2s_reset

* 349. F# spi_i2s_reset

TiH Eii:py
R Spi_i2s_reset
Eap g it void spi_i2s_reset(spi_type *spi_x);
DhRek ¥ SPI/I12S P Z A7 a (B R S 2 R AL 18
HNSH spi_x: P SPI 7k
ST LR A Hh 2 —: SPI1, SPI2.
it 25 7
IR [AE 7%
So oAt 7
o 18 R crm_periph_reset();
2Nl

‘ spi_i2s_reset (SPI1);

B3 spi_default_para_init

TR T K H spi_default_para_init
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% 350. XK # spi_default_para_init

BiH #R
A€ spi_default_para_init
PR T void spi_default_para_init(spi_init_type* spi_init_struct);
Thegfik 45 SPI WIaH AL S5 K AR IR AT
MASH spi_init_struct: F817 spi_init_type A [IHR4El
th =% 7
Il ) P
Se kR AF TR L —A> spi_init_type KRB 1AL &
iR H B2 7
Nl

spi_init_type spi_init_struct;
spi_default_para_init (&spi_init_struct);

5.15.3 EK¥ spi_init
NERAFE TR spi_init
* 351. B spi_init

| R
PRI 44 Sspi_init
R Y void spi_init(spi_type* spi_x, spi_init_type* spi_init_struct);
Digeflid SPI HI4k1k
WMAZHA spi_x: FTiL#ER SPI #MKX

LS UL E bz —: SPIM1, SPI2.

WMASH 2 spi_init_struct: 817 spi_init_type J5AI[I$54"
i 24 7
IR [FIME 7
SoR kAt F R L spi_init_type 5AI (KA B
R FH R 2 7

spi_init_type 7E at32f415_spi.h H15& X :

typedef struct

{
spi_transmission_mode_type transmission_mode;
spi_master_slave_mode_type master_slave_mode;
spi_mclk_freq_div_type mclk_freq_division;
spi_first_bit_type first_bit_transmission;
spi_frame_bit_num_type frame_bit_num;
spi_clock_polarity_type clock_polarity;
spi_clock_phase_type clock phase;
spi_cs_mode_type cs_mode_selection;

} spi_init_type;

spi_transmission_mode

SPI A&

2023.07.18 # 25TW hRZs 2.0.4
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SPI_TRANSMIT_FULL_DUPLEX: R L B ) 4= X A 5
SPI_TRANSMIT_SIMPLEX_RX: KL B ) A e =

2023.07.18

SPI_TRANSMIT_HALF_DUPLEX_RX: HZk3 ) H ezt
SPI_TRANSMIT_HALF_DUPLEX_TX: HZua) = K
master_slave_mode

F ML

SPI_MODE_SLAVE:  MAHLfEZ

SPI_MODE_MASTER: THlE=

mclk_freq_division

IR R B R

SPI_MCLK_DIV_2: 2 5340
SPI_MCLK_DIV_4: 4 5345
SPI_MCLK_DIV_8: 8 74

SPI_MCLK_DIV_16: 16 734
SPI_MCLK_DIV_32: 32 73
SPI_MCLK_DIV_64: 64 735
SPI_MCLK_DIV_128: 128 434
SPI_MCLK_DIV_256: 256 4} 4
SPI_MCLK_DIV_512: 512 434
SPI_MCLK_DIV_1024: 1024 543
first_bit_transmission

SPI S k& LM AL

SPI_FIRST BIT_MSB: stk
SPI_FIRST BIT LSB: JtkiX{&fr
frame_bit_num

T B WA A5

SPI_FRAME_8BIT: —WitsZ 8bit 4
SPI_FRAME_16BIT:  —ifi# 16bit %3
clock_polarity

iR P

SPI_CLOCK_POLARITY_LOW: =S, A R B T
SPI_CLOCK_POLARITY_HIGH:  ZSIN, B hd i e o
clock_phase

(AR

SPI_CLOCK_PHASE_1EDGE: SPI & — /M4y i 4T 5 R ke
SPI_CLOCK_PHASE_2EDGE: SPI % — M4ty dt 47 $ids Kkt
cs_mode_selection

(AR

SPI_CS_HARDWARE_MODE: fififf CS #izt

SPI_CS _SOFTWARE_MODE: % CS fiz

A~

spi_init_type spi_init_struct;

spi_default_para_init(&spi_init_struct);
spi_init_struct.transmission_mode = SPI_TRANSMIT_FULL_DUPLEX;
spi_init_struct.master_slave_mode = SPI_MODE_MASTER,;
spi_init_struct.mclk_freq_division = SPI_MCLK_DIV_8;
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spi_init_struct.frame_bit_num =
spi_init_struct.clock_polarity = SPI_CLOCK_POLARITY_LOW;
spi_init_struct.clock_phase = SPI_CLOCK_PHASE_2EDGE;
spi_init_struct.cs_mode_selection = SPI_CS_SOFTWARE_MODE;
spi_init(SPI1, &spi_init_struct);

spi_init_struct.first_bit_transmission = SPI_FIRST_BIT_MSB;

SPI_FRAME_16BIT;

5.15.4 BR¥ spi_crc_next_transmit

TR T PRHL spi_crc_next_transmit

X 352. EK# spi_crc_next_transmit

A i3}
A€ spi_crc_next_transmit
PRI void spi_crc_next_transmit(spi_type* spi_x);
ThRedtiid N —EHIE L% CRC A

MASHA

spi_x: FTi&#EH) SPI Ak
ZSHOT R A2 —: SP1M, SPI2.

fnth 25

T

R EHME

k2Kt

Wi F e

of | off | ot

Bl

‘ spi_crc_next_transmit (SPI1);

5.15.5 BR¥ spi_crc_polynomial_set

AR T K% spi_crc_polynomial_set

% 353. E# spi_crc_polynomial_set

A i3}
ERAE spi_crc_polynomial_set
PR 2 A void spi_crc_polynomial_set(spi_type* spi_x, uint16_t crc_poly);
e ik SPI CRC Z ik &

MANSHA

spi_x: JTiEFER SPI Ak
SHAT LRI E P —: SPI1, SPI2.

BMINSHL 2 crc_poly: CRC £ 1=
HU{ETERE: 0x0000~0xFFFF

i 24 G

IR A 7

SR kAT 7

B R o

N
[*set spi crc polynomial value */
2023.07.18 - - % 259 | - A 2.0.4
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l spi_crc_polynomial_set (SPI1, 0x07);

5.15.6 EKi¥ spi_crc_polynomial_get
NERAIR T BREL spi_crc_polynomial_get

% 354. E# spi_crc_polynomial_get

i H

ity

H4

spi_crc_polynomial_get

R | =
e

uint16_t spi_crc_polynomial_get(spi_type* spi_x);

Thae i

$REL SPI CRC £ 1=

MAZHA

spi_x: FTi&#EH) SPI Ak

GSHTLLEI A H Az —: SPIM, SPI2.
24 7
IR A CRC £ Wiz
HU{E 75 : 0x0000~0xFFFF
S AF 7
A F R 8 W
il

uintl6_t crc_poly;

/*get spi crc polynomial value */

crc_poly = spi_crc_polynomial_get (SPI1);

5.15.7 E¥ spi_crc_enable
T EHIR T Bk spi_crc_enable

2023.07.18

% 355. ¥ spi_crc_enable

A i3}
ERAE spi_crc_enable
R Y void spi_crc_enable(spi_type* spi_x, confirm_state new_state);
DhRe ik SPI CRC fiifit

MANSHA

spi_x: JTiEFER SPI Ak

YT LB A H P —: SPI1, SPI2.

WASH 2 new_state: {fifEak>%H]
ESHTLLEEE Hh 2 — « FALSE, TRUE

i 24 7

IR [al{E 7

Je ok AF W

W F R 7

2Nl
[* spi crc enable */
spi_crc_enable (SPI1, TRUE);
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5.15.8 K spi_crc_value get
TR T BRE spi_crc_value_get

3 356. E# spi_crc_value_get

BiH #R
A EA spi_crc_value_get
PR T uint16_t spi_crc_value_get(spi_type* spi_x, spi_crc_direction_type crc_direction);
Thegdid FREL SPI i/ k% CRC 453

MWASHA

spi_x: JTk#EM) SPI 4hs
wSHA LLIERE 2 —: SPI1, SPI2.

WASH 2

crc_direction: /% CRC &+

frth 25

T

R EHME

k2K

W F R 2

off | off | et

crc_direction

e/ k% CRC ik $

SPI_CRC_RX: i#&## CRC
SPI_CRC_TX: ##/ki%X CRC

Bl

/* get spi rx & tx crc enable */

uintl6_t spi_rx_crc, spi_tx_crc;

spi_rx_crc = spi_crc_value_get (SPI1, SPI_CRC_RX);
spi_tx_crc = spi_crc_value_get (SPI1, SPI_CRC_TX);

5.15.9 X ¥ spi_hardware _cs_output_enable

AR T k% spi_hardware_cs_output_enable

#® 357. E# spi_hardware_cs_output_enable

A i3}
ZERAEA spi_hardware_cs_output_enable
R Y void spi_hardware_cs_output_enable(spi_type* spi_x, confirm_state new_state);
Digeftik {1 CS #th{f5e
HNSH spi_x: Jik#EM SPI 4hk
ZZHA UL E bz —: SPI1, SPI2.
WASH 2 new_state: {fifEnk>%H]
EZSHTLLEEUE Hrh 2 — « FALSE, TRUE
i 24 7
IR [EME 7
SR KA SPI AN N, BT B A 2K
B R FH ok 4 7
il

2023.07.18
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5.15.10

/* enable the hardware cs output */

spi_hardware_cs_output_enable (SPI1, TRUE);

PR % spi_software_cs_internal_level_set

IR T K%L spi_software_cs_internal_level_set

% 358. H# spi_software_cs_internal_level_set

i H Had

A EA spi_software_cs_internal_level_set

PR void spi_software_cs_internal_level_set(spi_type* spi_x,
spi_software_cs_level_type level);

ThRestiid WE KM CS Wi

PNe = | spi_x: FTiEFEM SPI 4hik
SR LRI E K2 —: SPI1, SPI2.

MWANZH 2 level: BLEA CS AEEHT

a2 8 x

IR [F{H o

Se kAT 1. {UEHM CS X THR
2. EHUERT, level E%FAN“SPI_SWCS_INTERNAL LEVEL HIGHT”.

W e 2 I

level

WE KM CS NEHF

SPI_SWCS_INTERNAL_LEVEL_LOW:
SPI_SWCS_INTERNAL_LEVEL_HIGHT:

Bl

BEEPAT CS AERH T K HT
BEEYAMT CS AERH Ty B

/* set the internal level high */

spi_software_cs_internal_level_set (SPI1, SPI_SWCS_INTERNAL_LEVEL_HIGHT);

5.15.11

¥ spi_frame_bit_num_set

T EHIR T Bk spi_frame_bit_num_set

X 359. K ¥ spi_frame_bit_num_set

T H ik
ZERAEA spi_frame_bit_num_set
PR B T void spi_frame_bit_num_set(spi_type* spi_x, spi_frame_bit_num_type bit_num);
Dhredd W E SPI il

MANSH

spi_x: JTiEFER SPI Ak
SHAT LRI E P —: SPI1, SPI2.

MANZH2

bit_num: BEE WA EL

it 28

REHME

Stk okt

e F pa 2

x
x
x
x

2023.07.18
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5.15.12

5.15.13

2023.07.18

bit_num
T E A

SPI_FRAME_8BIT:
SPI_FRAME_16BIT:

B

— i 8bit il
— i ELE 16bit K

/* set the data frame bit num as 8 */
spi_frame_bit_num_set (SPI1, SPI_FRAME_8BIT);

¥ spi_half_duplex_direction_set

FEAE T K% spi_half_duplex_direction_set

% 360. X% spi_half_duplex_direction_set

A i3}
R spi_half_duplex_direction_set
PRI void spi_half_duplex_direction_set(spi_type* spi_x,
spi_half_duplex_direction_type direction);
ThRestiid B B 2 W A AL 77 1)

MAZHA

spi_x: FTi&#EH) SPI Ak
EZSHOT LRI Az —: SP1M, SPI2.

WANSH 2 direction: 1&%i77 If]
it 24 o
IR [E{H 7
SR kAT AR B e e W LA R AL
R FH R 2 ¥
direction
k77 17

SPI_HALF_DUPLEX_DIRECTION_RX: #%ilk
SPI_HALF_DUPLEX_DIRECTION_TX: %i%

Bl

/* set the data transmission direction as transmit */
spi_half_duplex_direction_set (SPI1, SPI_HALF_DUPLEX_DIRECTION_TX);

¥ spi_enable
TR T BAHL spi_enable

X 361. K% spi_enable

T H ik
ZERAEA spi_enable
R ER T void spi_enable(spi_type* spi_x, confirm_state new_state);
e ik SPI ffifE

WASHA

spi_x: FTi%#ER SPI Ak
LS LLUER H KRz —: SPI1, SPI2.
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HiA i)
WMASH 2 new_state: {#ifigsk %4
ZBHT LR E b2 — « FALSE, TRUE
LR 7
IR [E{E 7
S AF 7
AR IR 7
il

[* enable spi */

spi_enable (SPI1, TRUE);

5.15.14 % i2s_default_para_init
NERIIA T K%L i2s_default_para_init

% 362. H# i2s_default_para_init

H #iR
R i2s_default_para_init
PR T void i2s_default_para_init(i2s_init_type* i2s_init_struct);
Thred 4 128 WIG A S K AR TR A ()
WMASH i2s_init_struct: 817 spi_i2s_flag 257 (I 484El
25 W
A EIRN 7
Sk ok AF S E L — i2s_init_type A AR R
B H R 2 7
Nl

i2s_init_type i2s_init_struct;

i2s_default_para_init (&i2s_init_struct);

5.15.15 BR¥ i2s_init
R T BREi2s_init

* 363. R i2s_init

W H i3
R4
PR 3 A void i2s_init(spi_type* spi_x, i2s_init_type* i2s_init_struct);
ThRedtik 12S Fetk

MASHA

spi_x: FTiE#m) SPI Ahix
BT LOERH Pz —: SPI1, SPI2.

MANZH 2

i2s_init_struct: {517 spi_i2s_flag 25 14T

i th 25

REHME

SR KA

T Ee5E L i2s_init_type A AR &

2023.07.18
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BH

iR

W F R 2 x

i2s_init_type 7 at32f415_spi.h H15E X:

typedef struct

{
i2s_operation_mode_type
i2s_audio_protocol_type
i2s_audio_sampling_freq_type
i2s_data_channel_format_type
i2s_clock_polarity_type
confirm_state

operation_mode;
audio_protocaol;
audio_sampling_freq;
data_channel_format;
clock_polarity;
mclk_output_enable;

}i2s_init_type;

operation_mode

12S &5z

I2S_MODE_SLAVE_TX: 128 ML A IE AR
I2S_MODE_SLAVE_RX: 12S MAHLFEUSCAR
I25_ MODE_MASTER_TX:  12S EHLREH,
I2S_MODE_MASTER _RX: 128 F:Hli st

audio_protocol

12S & A5 MR 1
12S_AUDIO_PROTOCOL_PHILLIPS:
12S_AUDIO_PROTOCOL_MSB:
12S_AUDIO_PROTOCOL_LSB:

I2S_AUDIO_PROTOCOL_PCM_SHORT:

12S_AUDIO_PROTOCOL_PCM_LONG:
audio_sampling_freq

12S MR AFE FR L%
12S_AUDIO_FREQUENCY_DEFAULT:
12S_AUDIO_FREQUENCY_8K:
12S_AUDIO_FREQUENCY_11_025K:
12S_AUDIO_FREQUENCY_16K:
12S_AUDIO_FREQUENCY_22_05K:
12S_AUDIO_FREQUENCY_32K:
12S_AUDIO_FREQUENCY_44_1K:
12S_AUDIO_FREQUENCY_48K:
12S_AUDIO_FREQUENCY_96K:
12S_AUDIO_FREQUENCY_192K:
data_channel_format

128 Hrdfs/ 8 A Hoks X
12S_DATA_16BIT_CHANNEL_16BIT
12S_DATA_16BIT_CHANNEL_32BIT
12S_DATA_24BIT_CHANNEL_32BIT
12S_DATA_32BIT_CHANNEL_32BIT
clock_polarity

12S I B Pk

2023.07.18

. BHEArEL 16bit,
. B HEAIEL 16bit,
. F AR £ 24bit,
: FdEAr %L 32bit,

KRR
BTSRRI (X
RF I SFehRdE CHXTFR)
PCM Ji i [F] 25 b i

PCM i [F] 25 Atk

TRFR A CRFER S5 SCLK A48 k)
12S KFE% 8K

12S FHEF 11.025K

12S KAf% 16K

12S K% 22.05K

12S KFE3R 32K

12S RFEF 44 1K

12S KA % 48K

12S KA¥ % 96K

12S KA 192K

FIE %y 16bit
FEIE % 32bit
FEE % 32bit
FEE % 32bit

% 2651 R 2.0.4
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12S_CLOCK_POLARITY_LOW:
12S_CLOCK_POLARITY_HIGH:

23 RIS, B A A
SINES, B P P

mclk_output_enable
mclk 3= i e Al g
HUE V5. FALSE, TRUE.
N

i2s_init_type i2s_init_struct;

i2s_default_para_init(&i2s_init_struct);

i2s_init_struct.audio_protocol = 12S_AUDIO_PROTOCOL_PHILLIPS;
i2s_init_struct.data_channel_format = 12S_DATA_16BIT_CHANNEL_32BIT;
i2s_init_struct.mclk_output_enable = FALSE;
i2s_init_struct.audio_sampling_freq = 12S_AUDIO_FREQUENCY_48K;
i2s_init_struct.clock_polarity = 12S_CLOCK_POLARITY_LOW;
i2s_init_struct.operation_mode = 12S_MODE_MASTER_TX;

i2s_init(SPI2, &i2s_init_struct);

5.15.16 X% i2s_enable

NERAE T K%L i2s_enable
% 364. X% i2s_enable

A i3}
R i2s_enable
R Y void i2s_enable(spi_type* spi_x, confirm_state new_state);
Digefliid 12S fiige
WMAZHA spi_x: FTiL#ER SPI #MKX
ZSHAT UL E Hh 2 —: SPIM1, SPI2.
WANSH 2 new_state: {FREEEI
LA UL Kbz — . FALSE, TRUE
it 24 7
IR [E{H o
SR kAT ¥
R FH eR 4 7
N
/* enable i2s*/
i2s_enable (SPI1, TRUE);

5.15.17 X ¥ spi_i2s_interrupt_enable

2023.07.18

AR T K%L spi_i2s_interrupt_enable

% 365. ¥ spi_i2s_interrupt_enable

% 266 I

T H Eiiipa
PR EA Spi_i2s_interrupt_enable
AR Y void spi_i2s_interrupt_enable(spi_type* spi_x, uint32_t spi_i2s_int, confirm_state
new_state);

WA 2.0.4
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HiA i)
ThRestik il Rei% B ¥ SPI/I2S R ik
MANZEA spi_x: FTiE$EH SPI 4hi%
S HA UL E Sz —: SPI1, SPI2.
MASH 2 spi_i2s_int: SPI Hkrik £
WA 3 new_state: {fEEECIA]
S HA UL E 2 — « FALSE, TRUE
i 24 ¥
& [EME ¥
Jeth kAT ¥
B R p
spi_i2s_int

SPI/12S TRk £

SPI_12S_ ERROR_INT: SPUI2S izl (04 CRC EsEiR, LR, FhishiR, Ml

SPI_I12S_RDBF_INT:  $2UScEdE 22 vh 453 b
SPI_I2S_TDBE_INT:  RiEHdEgrhasas i

N

/* enable the specified spi/i2s interrupts */
spi_i2s_interrupt_enable (SPI1, SPI_I2S_ERROR_INT);
spi_i2s_interrupt_enable (SPI1, SPI_I2S_RDBF_INT);
spi_i2s_interrupt_enable (SPI1, SPI_I2S_TDBE_INT);

5.15.18 ¥ spi_i2s_dma_transmitter_enable

2023.07.18

TR T K% spi_i2s_dma_transmitter_enable

% 366. R¥ spi_i2s_dma_transmitter_enable

TiH Eii:py
R spi_i2s_dma_transmitter_enable
R ER T void spi_i2s_dma_transmitter_enable(spi_type* spi_x, confirm_state new_state);
Difiedtiid SPI/12S DMA K% Afifg
AN spi_x: JTik#EM SPI 4K
ST LLER Az —: SPI1, SPI2.
NS 2 new_state: {HHEEL <]
ST LLER A 2 — « FALSE, TRUE
25 7
R [EME 7
So oAt 7
Wi F pa 2 x
~Fl

/* enable spi transmitter dma */
spi_i2s_dma_transmitter_enable (SPI1, TRUE);

% 267 |

WA 2.0.4




[

AT32F415[E 4 FEBSP&Pack M FHIE S

5.15.19 ¥ spi_i2s_dma_receiver_enable

R T K%L spi_i2s_dma_receiver_enable

X 367. E# spi_i2s_dma_receiver_enable

BiH #R
A EA spi_i2s_dma_receiver_enable
PR T void spi_i2s_dma_receiver_enable(spi_type* spi_x, confirm_state new_state);
Thaestik SPI/I2S DMA #&i f# Bt

MWASHA

spi_x: JTk#EM) SPI 4hs
wSHA LLIERE 2 —: SPI1, SPI2.

WMANSH 2 new_state: {#ifigsk %4
GSHT LRI A A2 — « FALSE, TRUE
24 7
- ELEE 7
S AF 7
M P R 2 7
il

/* enable spi dma transmitter */
spi_i2s_dma_transmitter_enable (SPI1, TRUE);

5.15.20 ¥ spi_i2s_data_transmit

IR T BB spi_i2s_data_transmit

Z* 368. E# spi_i2s_data_transmit

iH

E(i7p%)

iy

spi_i2s_data_transmit

R | R
S
e

void spi_i2s_data_transmit(spi_type* spi_x, uint16_t tx_data);

SPI/I2S ik —EHHE

slg
> | =
&=
s | 5

spi_x: FTiEFH) SPI 4k
ZSHT LR E K2 —: SPI1, SPI2.

HINSH 2 tx_data: A% 1 £
IETE R (WUALANECH 8bit B): 0x00~0xFF
HUETERE (WiAzAN%h 16bit 1 ):  0x0000~0xFFFF

i 25 7

R A 7

Je kAt 7

B FH R 2 7

N

/* spi data transmit */
uintl6_t tx_data = 0x6666;
spi_i2s_data_transmit (SPI1, tx_data);

2023.07.18

% 268 |
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5.15.21

5.15.22

2023.07.18

B3 spi_i2s_data_receive

TR T BRH spi_i2s_data_receive

% 369. E# spi_i2s_data_receive

A iR
A EA spi_i2s_data_receive
PR T uint16_t spi_i2s_data_receive(spi_type* spi_x);
Difeftig SPI/IPS Hl—2E % HE

MWASHA

spi_x: JTk#EM) SPI 4hs

wSHA LLIERE 2 —: SPI1, SPI2.

24 rx_data: #SCEEE
ZHEHE (WAL ECH 8bit B): 0x00~0xFF
SHGEE (WALANECN 16Dbit BF): 0x0000~0xFFFF
A ELEEN 7
S AF 7
U P R 4 7
i

/* spi data receive */
uintl6_t rx_data = 0;

rx_data = spi_i2s_data_receive (SPI1);

¥ spi_i2s_flag_get

NRIAR T R HL spi_i2s_flag_get

® 370. E¥¥ spi_i2s_flag_get

A Ei:13%)
ERAE spi_i2s_flag_get
R Y flag_status spi_i2s_flag_get(spi_type* spi_x, uint32_t spi_i2s_flag);
Digefliid BRHGSE 2 1 SPI/I2S fri
LN | spi_x: FTiL#ER SPI #MKX
ST LLER A Tz —: SPI1, SPI2.
HNSH 2 spi_i2s_flag: R ERECIRAS AR EE
ZSHHEANHE IR W spi_i2s_flag
i 24 7
IR Al {E flag_status: #5EL ARG
ZIREE Y2 —: SET, RESET.
SR kAT 7
R FH e 4 7
spi_i2s_flag
SPI/12S F Tk FH EARBURS IR, KAl igZ 8% 5.

SPI_12S_RDBF_FLAG:
SPI_12S_TDBE_FLAG:

12S_ACS_FLAG:

SPI/12S HUCE R 2 b 23R &
SPI/I12S KiEHIE 2P S hn &
12S FHLEIER SR E GRRAAFE)

% 269 |
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12S_TUERR_FLAG:
SPI_CCERR_FLAG:
SPI_MMERR_FLAG:

12S Fik g R ARG bR E
SPI CRC R 54k 1545 &
SPI ER R E

5.15.23

A
TR

SPI/12S # a8 A iR bR &
SPI/I12S 5T bR

SPI_12S ROERR_FLAG:
SPI_I12S_BF FLAG:

P

/* get receive data buffer full flag */

flag_status status;
status = spi_i2s_flag_get(SPI1, SPI_I2S_RDBF_FLAG);

BR¥ spi_i2s_flag_clear
NERFR T R E spi_i2s_flag_clear
% 371. ¥ spi_i2s_flag_clear

A iR

R spi_i2s_flag_clear

PR E R Y void spi_i2s_flag_clear(spi_type* spi_x, uint32_t spi_i2s_flag)

ThRestiid BRI E 1) SPI/IS Frik

MASHA spi_x: FTiL#ER SPI #MKX
EZSHOT LR E H 2 —: SPIM1, SPI2.

WSS 2 spi_i2s_flag: FHEBRIISEILEE
ZSHHEMRIR W spi_i2s_flag

it 24 7

& [BE 7

SR kAT 7

R FH eR 2 7

spi_i2s_flag:

SPI/I?S H T Ia# 5 ZiE MR b &, HalikS3 P 5T

SPI_12S_RDBF_FLAG: SPI/I2S HEYCEHE 22 g s &

12S_TUERR_FLAG: 128 3% A8 R B 1R

SPI_CCERR_FLAG: SPI CRC Kt i b7 &

SPI_MMERR_FLAG: SPI LR AR bR

SPI_12S ROERR FLAG:  SPI/I2S B85 Hy A 15 b

: SPI_I2S_TDBE_FLAG (SPUI2S KX #Em#554nE ). 12S_ACS_FLAG (12S ZHdE K& kr

&) FISPI_12S_BF_FLAG (SPUI2S iB/Z1r#id) 4 miflfl G 17 Aase, HLUFENEEIRE, Eamlt

JEER

5.16

2023.07.18

o

B
/* clear receive data buffer full flag */
spi_i2s_flag_clear (SPI1, SPI_I2S_RDBF_FLAG);

R4GHE (SysTick)

SysTick 2 {7 #:45#) SysTick_Type, & X T 3ff“core_cm4.h” iR :
typedef struct

270 | WA 2.0.4
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} SysTick_Type;

TRAEH T SysTick ZF /7 .
# 372. SysTick FERITNE

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

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

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

5.16.1 K% systick_clock_source_config
MR T % systick_clock_source_config

& 374. E# systick_clock_source_config

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

SYSTICK_CLOCK_SOURCE_AHBCLK_DIV8:  AHB = £ii 4t 8 43471 ly SysTick Hif 4
SYSTICK_CLOCK_SOURCE_AHBCLK_NODIV: AHB = £ A3 45iF A SysTick i 4
A~

/* config systick clock source */
systick_clock_source_config(SYSTICK_CLOCK_SOURCE_AHBCLK_NODIV);

5.16.2 P¥ SysTick_Config

TRHIA T L SysTick_Config

2023.07.18 211 | hRZs 2.0.4
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5.17

2023.07.18

R 375. ¥ SysTick_Config

BiH #R

A€ SysTick_Config
PR 2 A uint32_t SysTick_Config(uint32_t ticks);
Thegfik RGUH A B BB BCE S P kT RE
HNZH ticks: RGHE - HP W E L E
BINZH 2
th =% 7
A EIf ) R AR HOLEARE, HTh (0), KM (D
Se ik AF 7
iR H B 2 7

Nl
/* config systick reload value and enable interrupt */
SysTick_Config(1000);

SDIO 0 (SDIO)

SDIO #ifEa 4514 crm_type, & LT3 “at32f415_sdio.h il T :

/**

* @brief type define sdio register all

¥/
typedef struct
{

} sdio_type;

N4 T SDIO FAEA

M A
SRR

% 376. SDIO &FfFaX R &

272 R

Tk Ei::3oN
pwrctrl R IR 5 ) 27 A7 2
clketrl I 42 1) 2 A7 %
arg SR ar et
cmd i AL
rspcmd i A W B A7 25
rsp1 W ]9 25 A7 4% 1
rsp2 i) & B A7 45 2
rsp3 W 9 25 A7 4 3
rsp4 W B 25 A7 45 4
dttmr Bl 2 I 28 A ARG
dtlen AR K A A
dtctrl pE il g
dtentr AR H AR A AR
sts R a7 2E

WA 2.0.4
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5.17.1

2023.07.18

T i3
intclr TR A AR 2R
inten rh T B A A
bufentr BUF 1% %7 1743
buf ¥ BUF 27 f7 4%

TR T SDIO FE U i

% 377.SDIO EERH &R

R4

D)

sdio_reset

s SDIO Ak i 2 f7 as Az RS B AL

sdio_power_set

A G PR A

sdio_power_status_get

RUA 1) 5% ) FEL IR 25

sdio_clock_config e S HC E
sdio_bus_width_config MR ENE

sdio_clock_bypass

I b 557 i A A i 1 L

sdio_power_saving_mode_enable

Fefilas A A A i A

sdio_flow_control_enable

Ty R B A

sdio_clock_enable IR i Rl 3
sdio_dma_enable dma g E
sdio_interrupt_enable T R B

sdio_flag_get B HUHI W E bR S R TR E
sdio_flag_clear TE bR E bR E AL
sdio_command_config RS HNE
sdio_command_state_machine_enable RSP R E
sdio_command_response_get IR [ETAT 281 PRy o 4 W) S I Xof 2 () i
sdio_response_get IR [ [ iy 4 i
sdio_data_config HIESHILE
sdio_data_state_machine_enable HHIRSHUE R E
sdio_data_counter_get I 5 i 1 B 1 8

sdio_data_read

MBI fifo S2HL—AN word HidE

sdio_buffer_counter_get

iR ALK H N BUF sk 22 BUF 352 H it 7 1O H

sdio_data_write

H—A~ word i 2 k& 1% fifo

sdio_read_wait_mode_set BRI
sdio_read_wait_start BERITIRIE
sdio_read_wait_stop B LR B
sdio_io_function_enable 10 Thaeti=\flife i B

sdio_io_suspend_command_set

O T
O Dhfigt N MR Ay & AL B B

K sdio_reset
TNRIIA T L sdio_reset

% 378. E¥ sdio_reset

T H

Hik

PR €2 sdio_reset

273 W
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BH

[P

void sdio_reset(sdio_type *sdio_x);

Thaestik

¥ SDIO Shik i & A7 as Al RS B AL

BMANSH

sdio_x: f&E ) SDIO #M%, fn: SDIO1

MNSH 2

x

it 25

iR el

Sk kAT

W F R 2

off | off ol | et

B

/* reset sdio */
sdio_reset(SDIO1);

5.17.2 pKi¥ sdio_power_set
NEFR T K H sdio_power_set

% 379. E¥ sdio_power_set

H #iR
R sdio_power_set
PR T void sdio_power_set(sdio_type *sdio_x, sdio_power_state_type power_state);
Tyhe ik B A 2% I L JEIRES
BINZH1 sdio_x: #55E[f SDIO 4%, 1: SDIO1
WSS 2 power_state: =il 35 BLIEIRES
a2 8 x
A EIRN 7
Sk ok AF x
W e 2 x
power_state
Pl e EUEUIRES
SDIO_POWER_ON: P25 i) 4 FRL YR T
SDIO_POWER_OFF: 325 i) 5 FRL U OC

Bl

/* sdio power on */
sdio_power_set(SDIO1, SDIO_POWER_ON);

5.17.3 ¥ sdio_power_status_get
T AR T K% sdio_power_status_get

2023.07.18

% 380. Hi¥( sdio_power_status_get

HH R
ZERAEA sdio_power_status_get
R Y sdio_power_state_type sdio_power_status_get(sdio_type *sdio_x);
TyRe ik SR il 25 F L JEUIR S

WASHA

sdio_x: F&E M SDIO #h%, #m: SDIO1

& 274 TR
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HiA iR
NS 2 7
i 25 7
IR [EE sdio_power_state_type: il 8% YIRS
SRSkt 7
e F R 7
il

{

/* check power status */
if(sdio_power_status_get(SDIO1) == SDIO_POWER_OFF)

return SD_REQ_NOT_APPLICABLE;

5.17.4 ¥ sdio_clock_config
NERFEA T R %L sdio_clock_config

% 381. B# sdio_clock_config

H #iR
efe sdio_clock_config
BRI AR Y void sdio_clock_config(sdio_type *sdio_x, uint16_t clk_div,
sdio_edge_phase_type clk_edg);
DhRek I B S B
MANSHA sdio_x: fHEff) SDIO 4}, 1: SDIO1
MANZSH 2 clk_div: W57 4BE, ikl 0~0x3FF
HINSHL 2 clk_edg: W4FiaiR%E
a2 8 x
A IR 7
Sk ok AF x
W F eR 2 7
clk_edg
RNk Ukt

SDIO_CLOCK_EDGE_RISING:  itfh FTHE
SDIO_CLOCK_EDGE_FALLING: I4h TRy

2N

/* config sdio clock divide and edge phase */
sdio_clock_config(SDIO1, 0x2, SDIO_CLOCK_EDGE_FALLING);

5.17.5 ¥ sdio_bus_width_config

NERAIAR T BB HL sdio_bus_width_config
* 382. ®# sdio_bus_width_config
WH ik

R4 sdio_bus_width_config
void sdio_bus_width_config(sdio_type *sdio_x, sdio_bus_width_type width);

X | =
#x | B
D
e

2023.07.18 #2751 hRZs 2.0.4




[

AT32F415[E 4 FEBSP&Pack M FHIE S

HiA i)
Thiefihik SR B P E
NS sdio_x: &M SDIO 4k, i: SDIO1
MINSH 2 width: Fi& e BB A2 B
IR [E{E 7
S Ak 7
A IR 7
width
O HE A T E X

SDIO_BUS_WIDTH_D1:

1-bit B e 2k v

SDIO_BUS_WIDTH_D4: 4-bit %4 s 2 55 fif
SDIO_BUS_WIDTH_D8: 8-bit % 1 £k 5 /i

N

/* config sdio bus width */

sdio_bus_width_config(SDIOx, SDIO_BUS_WIDTH_D1);

5.17.6 BKi¥ sdio_clock_bypass
NERHIA T % sdio_clock_bypass

% 383. E# sdio_clock_bypass

TiH Eii:py
R4 sdio_clock_bypass
R B T void sdio_clock_bypass(sdio_type *sdio_x, confirm_state new_state);
Dhred I o 55 AL A e B L
BINZH1 sdio_x: #55E[f SDIO 4%, 1: SDIO1
HINSHL 2 new_state: FIIWERE. FikFE (TRUE), KM (FALSED
a2 8 x
A IR 7
Sk ok AF x
W F R 2 7
Nl
/* disable clock bypass */
sdio_clock_bypass(SDIO1, FALSE);

5.17.7 BK¥ sdio_power_saving_mode_enable

T AR T K% sdio_power_saving_mode_enable

X 384. X ¥ sdio_power_saving_mode_enable

BH

[P

b3
X

sdio_power_saving_mode_enable

X | =
o | 8
D
e

void sdio_power_saving_mode_enable(sdio_type *sdio_x, confirm_state

new_state);

g
o>
or
o
[

Fefhlas A U R i A

2023.07.18
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W H Ei: o)
BINZH sdio_x: &€ SDIO 4%, : SDIO1
MASH 2 new_state: FHJIXERE. JTE (TRUE), KK (FALSE)
12 [EME ¥
So oAt I
Wi e 2 I
2Nl
/* disable power saving mode */
sdio_power_saving_mode_enable(SDIO1, FALSE);

5.17.8 Ki¥( sdio_flow_control_enable

T AR T K% sdio_flow_control_enable

% 385. K ¥ sdio_flow_control_enable

H #iR
R sdio_flow_control_enable
PR T void sdio_flow_control_enable(sdio_type *sdio_x, confirm_state new_state);
Thred TR B E
MANSHA sdio_x: fH7Eff) SDIO 4}, l1: SDIO1
BINSHL 2 new_state: HMBEIRS. FF/E (TRUE), ki (FALSE)
a2 8 x
A EIRN 7
Sk ok AF x
B F eR 2 7
Nl
/* disable flow control */
sdio_flow_control_enable(SDIO1, FALSE);

5.17.9 X ¥ sdio_clock_enable
T AR T 2% sdio_clock_enable

% 386. ¥ sdio_clock_enable

BH

[P

i€

sdio_clock_enable

#

x| =
e

void sdio_clock_enable(sdio_type *sdio_x, confirm_state new_state);

Difiedtiik

Iy o ok i 1 B

MASHA

sdio_x: 1 SDIO #M%&, f: SDIO1

MANZH 2

new_state: FKEIRE. B (TRUED, X (FALSE)

it 28

¥

IR [BI{E

SR KA

e H ek H

off | off | eft

BNl

2023.07.18

®2TTH
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5.17.10

/* enable to output sdio_ck */

sdio_clock_enable(SDIO1, TRUE);

¥ sdio_dma_enable

NRAIA T PR sdio_dma_enable

5.17.1

2023.07.18

& 387. E# sdio_dma_enable

A ik
A EA sdio_dma_enable
PR Y void sdio_dma_enable(sdio_type *sdio_x, confirm_state new_state);
ThRedtiid dma ffifig i &
MANZH sdio_x: f&E[) SDIO 4}, 1: SDIO1
BINSHL 2 new_state: HWEIRS. FF/E (TRUE), ki (FALSE)
it 24 o
IR [F{H o
et kAT 7
R FH R 2 7
Bl
/* enable sdio dma */
sdio_dma_enable(SDIO1, TRUE);

¥ sdio_interrupt_enable

T EAER T K# sdio_interrupt_enable

R 388. ¥ crm_flag_clear

TiH Eii:py
ERAE sdio_interrupt_enable
R AR T void sdio_interrupt_enable(sdio_type *sdio_x, uint32_t int_opt, confirm_state
new_state);
DhRek T e s E
MANSHA sdio_x: fHEff) SDIO 4}, 1: SDIO1
HNSH 2 int_opt: F&E kA Ay
MAZH3 new_state: BB E IR . JF/H (TRUE), X (FALSE)
it 25 7
R [EME 7
So oAt 7
W F R 2 x
int_opt
HE [ e R A

SDIO_CMDFAIL_INT:
SDIO_DTFAIL_INT:
SDIO_CMDTIMEOUT _INT:
SDIO_DTTIMEOUT_INT:
SDIO_TXERRU_INT:

14 CRG Kol Je It i
HclfiH CRC il gt i
iy 4 B
SRR 167

K% BUF i e

& 278 | WA 2.0.4
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5.17.12

2023.07.18

SDIO_RXERRO_INT:

SDIO_CMDRSPCMPL_INT:

SDIO_CMDCMPL_INT:
SDIO_DTCMP_INT:
SDIO_SBITERR_INT:
SDIO_DTBLKCMPL_INT:
SDIO_DOCMD_INT:
SDIO_DOTX_INT:
SDIO_DORX_INT:
SDIO_TXBUFH_INT:
SDIO_RXBUFH_INT:
SDIO_TXBUFF_INT:
SDIO_RXBUFF_INT:
SDIO_TXBUFE_INT:
SDIO_RXBUFE_INT:
SDIO_TXBUF_INT:
SDIO_RXBUF_INT:
SDIO_SDIOIF_INT:
il

Bl BUF _E 3 i Hh b
L3 i 2w 1 H

i A % 5 I

H A A% 5 1
AR AT FE R T

i E YL B 5 b W

IELE a2 v b
TEAEAR S E AR v

TEAE RS K

i BUF 259 by

U BUF 225 il

% BUF J# A

FEUS BUF 33 Hh B

K% BUF %5 /ity

PR BUF 25l

Kik BUF H 40 A 80
it BUF it #5cdhs A 250 ke
SD 1/0 B4z i

/* disable interrupt */

sdio_interrupt_enable(SDIO1, (SDIO_DTFAIL_INT | SDIO_DTTIMEOUT_INT |\
SDIO_DTCMP_INT | SDIO_TXBUFH_INT | SDIO_RXBUFH_INT

[\

SDIO_TXERRU_INT| SDIO_RXERRO_INT | SDIO_SBITERR_INT), FALSE);

¥ sdio_flag_

get

NRIIA T %L sdio_flag_get

% 389. K ¥ sdio_flag_get

A Ei:13%)
R4 sdio_flag_get
R Y flag_status sdio_flag_get(sdio_type *sdio_x, uint32_t flag);
Difeftiik L IUH| W e E s S R TS Bk
BINSH1 sdio_x: #55E[f SDIO 4%, #1: SDIO1
MANZH 2 flag: 15& M5y
i =4 7
R BMEH flag_status: RFEIFRELIPRE, Bl (SET) KEA (RESET)
SR kAT 7
R FH eR 4 7
flag

RN flag br &
SDIO_CMDFAIL_FLAG:
SDIO_DTFAIL_FLAG:

SDIO_CMDTIMEOUT_FLAG:
SDIO_DTTIMEOUT_FLAG:

SDIO_TXERRU_FLAG:

4 CRC il Wb i
¥t CRC K 2 Wihs &
AN bR &

EAE/ T CEl N T

K%k BUF R s imbs &
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5.17.13

SDIO_RXERRO_FLAG:

SDIO_CMDRSPCMPL_FLAG:

SDIO_CMDCMPL_FLAG:
SDIO_DTCMP_FLAG:
SDIO_SBITERR_FLAG:
SDIO_DTBLKCMPL_FLAG:
SDIO_DOCMD_FLAG:
SDIO_DOTX_FLAG:
SDIO_DORX_FLAG:
SDIO_TXBUFH_FLAG:
SDIO_RXBUFH_FLAG:
SDIO_TXBUFF_FLAG:
SDIO_RXBUFF_FLAG:
SDIO_TXBUFE_FLAG:
SDIO_RXBUFE_FLAG:
SDIO_TXBUF_FLAG:
SDIO_RXBUF_FLAG:
SDIO_SDIOIF_FLAG:
il

U BUF L isbr &
FEWC B i e AR S

i A Rk TE bR

Hlle A% e bR &
EIA A R bR &

Bl P i ¢ b &

IEfE a2 bk

IELEAE AR bR S

IEE R bR S

Kik BUF 745 &

B2 BUF f25pr i

Ki% BUF jiitn &

B BUF Jfibr &

Ki% BUF ZShr

B BUF Zhr

K% BUF H EEE A 30hr &
el BUF Hr Bl Robr &
SD /0 B iR &

/* check dttimeout flag */

{
}

if(sdio_flag_get(SDIOx, SDIO_DTTIMEOUT FLAG) != RESET)

K% sdio_flag_clear
NERIIA T K sdio_flag_clear

# 390. X¥ sdio_flag_clear

A Ei:13%)
R sdio_flag_clear
R Y void sdio_flag_clear(sdio_type *sdio_x, uint32_t flag);
Difeftiik TEBRTR E bR AL
BINSH1 sdio_x: #55E[f SDIO 4%, #1: SDIO1
MANZH 2 flag: F&E MY
i =4 7
12 [EE 7
SR kAT 7
R FH eR 4 7
flag

RN flag br &
SDIO_CMDFAIL_FLAG:

4 CRC il R Wby &

2023.07.18

SDIO_DTFAIL_FLAG:
SDIO_CMDTIMEOUT_FLAG:
SDIO_DTTIMEOUT_FLAG:
SDIO_TXERRU_FLAG:

i CRC A6l 2k Wohs &
i A R AR
B bR &

ik BUF R iRbRE

% 280 W
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SDIO_RXERRO_FLAG:
SDIO_CMDRSPCMPL_FLAG: R R A A1 R b

SDIO_CMDCMPL_FLAG: i A Rk TE bR
SDIO_DTCMP_FLAG: B E AL 58 ibr &
SDIO_SBITERR_FLAG: EH A EE R R &
SDIO_DTBLKCMPL_FLAG: B R YL S o8 bR &

SDIO_SDIOIF_FLAG: SD I/0O B br &

B

Fellt BUF _Eiiffizis

/* clear flags */
#define SDIO_STATIC_FLAGS
sdio_flag_clear(SDIO1, SDIO_STATIC_FLAGS);

((uint32_t)0x000005FF)

5.17.14 % sdio_command_config
NERFEA T %L sdio_command_config

* 391. ¥ sdio_command_config

A i3}
R sdio_command_config
R E R Y void sdio_command_config(sdio_type *sdio_x, sdio_command_struct_type
*command_struct);
ThRestiik WA SHELE
BINZH1 sdio_x: #55E[f SDIO 4%, 1: SDIO1
MASH 2 command_struct: #7145 M1k sdio_command_struct_type [I#5%T
it 24 7
R [BE 7
SR kAT 7
R FH R 2 7

command_struct
sdio_command_struct_type
typedef struct
{
uint32_t
uint8_t
sdio_reponse_type
sdio_wait_type
} sdio_command_struct_type;
argument

SERIRE XAE at32f415_sdio.h ST, AAEITR:

argument;
cmd_index;
rsp_type;
wait_type;

S HAEN RIS RIS E B, & RRRIGE

cmd_index
RILI LT
rsp_type

M BRI ZH,  H S SRRk E, AR SRR

SDIO_RESPONSE_NO:
SDIO_RESPONSE_SHORT:
SDIO_RESPONSE_LONG:

S R
LT
Kz

2023.07.18
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wait_type

LRBUSH, mEMAREkE, HEMEELT
SDIO_WAIT_FOR_NO: EX
SDIO_WAIT_FOR_INT: SEFF BT R
SDIO_WAIT _FOR_PEND:  Z5f5{&i45 R

B

/* send cmd16, set block length */

sdio_command_struct_type sdio_command_init_struct;
sdio_command_init_struct.argument = (uint32_t)8;
sdio_command_init_struct.cmd_index = SD_CMD_SET_BLOCKLEN;
sdio_command_init_struct.rsp_type = SDIO_RESPONSE_SHORT;
sdio_command_init_struct.wait_type = SDIO_WAIT_FOR_NO;

/* sdio command config */

sdio_command_config(SDIOx, &sdio_command_init_struct);

5.17.15

¥ sdio_command_state_machine_enable

T AR T K% sdio_command_state_machine_enable

% 392. E# sdio_command_state_machine_enable

A i3}
R sdio_command_state_machine_enable
R Y void sdio_command_state_machine_enable(sdio_type *sdio_x, confirm_state
new_state);
Digefliid A RS HLE R BB

BWINSE sdio_x: ¥E%EM SDIO #h&%, 1: SDIO1

MMAZH 2

new_state: FIBEIRZE. JFH (TRUE), XM (FALSE)

fnth 25 ¥

R EHME

S

of | ol | ot

Wik F pa 2

Bl

/* enable ccsm */

sdio_command_state_machine_enable(SDIO1, TRUE);

5.17.16

BRi# sdio_command_response_get

T AR T K% sdio_command_response_get

* 393. X% sdio_command_response_get

2023.07.18

T H ik
ZERAEA sdio_command_response_get
R ER T uint8_t sdio_command_response_get(sdio_type *sdio_x);
Thagstiit 358 RS 38 4 iy 4 W 2 ofr of I8 ) i 4>
BINZH sdio_x: #&5E ) SDIO 4%, n: SDIO1
MWANZH 2 W
T % 2827 - T A 2.0.4
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51717

5.17.18

2023.07.18

BH EiE:p4y
T ¥
iR el uint8_t: I (sl WCE ) i & W 52 TS I F i 5
Sk kAT x
e F pa 2 x
Bl

uint8_trsp_cmd = 0;

/* get response of command index */

rsp_cmd = sdio_command_response_get(SDIO1);

¥ sdio_response_get

NERHIA T R sdio_response_get

* 394. ¥# sdio_response_get

H #iR
MR sdio_response_get
BRI iR Y uint32_t sdio_response_get(sdio_type *sdio_x, sdio_rsp_index_type reg_index);
Dhred 3R 1] B i 4 D 7
MANSEA sdio_x: fHEff) SDIO 4}, l1: SDIO1
MANZH 2 reg_index: WiN. 271735405, 1905 1/2/3/4 WiIN 274745, SREUG B2 A7 2% K 0 B
15
25 W
A EIRN 7
Sk ok AF x
W F R 2 7
reg_div
M| N7 2 A7 i 5 S 1Y

SDIO_RSP1_INDEX:
SDIO_RSP2_INDEX:
SDIO_RSP3_INDEX:
SDIO_RSP4_INDEX:
A~

U 25 7 285 5 1
75 7 2 2
75 77 S8 3
75 77 58 4

/* get response register1 */
response = sdio_response_get(SDIO1, SDIO_RSP1_INDEX);

i ¥ sdio_data_config

TRHIA T % sdio_data_config

% 395. Ei# sdio_data_config

BH

[P

H4

sdio_data_config

x| =

e

void sdio_data_config(sdio_type *sdio_x, sdio_data_struct_type *data_struct);

DiReHiIA

BB E

MAZHA

sdio_x: f&E %) SDIO #M%, fn: SDIO1

% 283 W R 2.0.4
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HiA iR
WINSH 2 data_struct: 5\ 4511k sdio_data_struct_type HIfg4t
i 24 ¥
& [EME ¥
Jeth kAT ¥
B H R 4 ¥

data_struct

sdio_data_struct_type 5414 g XAE at32f415_sdio.h i, WAL T:

typedef struct

{
uint32_t timeout;
uint32_t data_length;
sdio_block_size_type block_size;
sdio_transfer_mode_type transfer_mode;
sdio_transfer_direction_type transfer_direction;

} sdio_data_struct_type;

timeout

BEAT BARAR S AR R WUE, S B E Dy T O i

data_length

B B AR i H

block_size

e size K/, HUnFRA
SDIO_DATA_BLOCK_SIZE_1B:
SDIO_DATA_BLOCK_SIZE_2B:
SDIO_DATA_BLOCK_SIZE_4B:
SDIO_DATA_BLOCK_SIZE_8B:
SDIO_DATA_BLOCK_SIZE_16B:
SDIO_DATA_BLOCK_SIZE_32B:
SDIO_DATA_BLOCK_SIZE_64B:
SDIO_DATA_BLOCK_SIZE_128B:
SDIO_DATA_BLOCK_SIZE_256B:
SDIO_DATA_BLOCK_SIZE_512B:
SDIO_DATA_BLOCK_SIZE_1024B:
SDIO_DATA_BLOCK_SIZE_2048B:
SDIO_DATA_BLOCK_SIZE_4096B:
SDIO_DATA_BLOCK_SIZE_8192B:

SDIO_DATA_BLOCK_SIZE_16384B:

transfer_mode
el A f i s Y
SDIO_DATA_BLOCK_TRANSFER:

SDIO_DATA_STREAM_TRANSFER:

transfer_direction

Hodle At 7 ) SR

SDIO_DATA_TRANSFER_TO_CARD:
SDIO_DATA_TRANSFER_TO_CONTROLLER:

BNl

2023.07.18

HUK/NA 1-bit
PO/ A 2-bit
HUK/NA 4-bit
PR/ 8-bit
PR /N A 16-bit
PR /N Hy 32-bit
PR /N H 64-bit
HeR/NA 128-bit
PR/ A 256-bit
HeR/NA 512-bit
PR /NN 1024-bit
PR /N 2048-bit
PR /N A 4096-bit
PR /N 8192-bit
PR /NN 16384-bit

Bl A A A A
A CITE N SR L)

% 2841
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sdio_data_struct_type sdio_data_init_struct;

sdio_data_init_struct.block_size = SDIO_DATA_BLOCK_SIZE_512B;
sdio_data_init_struct.data_length = 8 ;

sdio_data_init_struct.timeout = SD_DATATIMEOUT ;
sdio_data_init_struct.transfer_direction = SDIO_DATA_TRANSFER_TO_CARD;
sdio_data_init_struct.transfer_mode = SDIO_DATA_BLOCK_TRANSFER;

/* config sdio data */

sdio_data_config(SDIO1, &sdio_data_init_struct);

5.17.19

PRi% sdio_data_state_machine_enable

T AR T K% sdio_data_state_machine_enable

& 396. K ¥ sdio_data_state_machine_enable

5.17.20

T H Eii:pa
efe sdio_data_state_machine_enable
R Y void sdio_data_state_machine_enable(sdio_type *sdio_x, confirm_state
new_state);
Tyhe ik HHREHUE RE R A
MANZH sdio_x: f&E[f) SDIO 4%, 1: SDIO1
WSS 2 new_state: B ERSE. JFE (TRUBE), 5% (FALSE)
ot 28 x
IR [E{H 7
So oAt I
W e I
~Hl
/* enable dcsm */
sdio_data_state_machine_enable(SDIO1, TRUE);

¥ sdio_data_counter_get

AR T K% sdio_data_counter_get

% 397. ¥ sdio_data_counter_get

W H i3
ZERAEA sdio_data_counter_get
PR % A uint32_t sdio_data_counter_get(sdio_type *sdio_x);
ThRedtik IR [ A4 Hi R e 1 2
MANSHA sdio_x: fHE[ SDIO #h&, i: SDIO1
HNSH 2 7
i 24 7
BAELE uint32_t: i [l 5 i A B0 1 8L
Stk kAT o
B H R 4 x
Bl

2023.07.18

/* get data counter */
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uint32_t count = 0;

count = sdio_data_counter_get (SDIO1);

5.17.21 ¥ sdio_data_read
NRHFIA T PR sdio_data_read

* 398. E# sdio_data_read

A ik
A EA sdio_data_read
PR uint32_t sdio_data_read(sdio_type *sdio_x);
ThRedtiid M fifo $EL—A word ¥z
MANZH sdio_x: f&E[) SDIO 4}, 1: SDIO1
WASH 2 o
WASH3 o
it 24 o
IR AMEH uint32_t: U —> word £i¥E
Se kAT 7
B R FH R 2 7
Bl
[* read data */
uint32_t data = 0;
data = sdio_data_read(SDIO1);

5.17.22 K% sdio_buffer_counter_get

MR T ¥ sdio_buffer_counter_get

% 399. ¥ sdio_buffer_counter_get

TH

D)

PRE4

sdio_buffer_counter_get

£
PR AR

uint32_t sdio_buffer_counter_get(sdio_type *sdio_x);

BILi 1 (B

iR AR 2SN BUF B0k 22 BUF 352 H it 7 1O £ H

MANSHA

sdio_x: f&& [ SDIO %Mk, w: SDIO1

MANZH2

¥

it 28

iR el

Stk okt

e F e 2

off [off | off | oH

2N

/* get buffer count */
uint32_t count = 0;

count = sdio_buffer_counter_get(SDIO1);

5.17.23 XK ¥ sdio_data_write
NRAIR T K%L sdio_data_write

2023.07.18
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% 400. X¥ sdio_data_write

[P

=
m

X

sdio_data_write

#
”

b
=3

void sdio_data_write(sdio_type *sdio_x, uint32_t data);

REFHIA H—> word ##i F| k3% fifo

LN 2| sdio_x: f8EHI SDIO 4h%, w1: SDIO1

MANZH 2 x

it 24

R EHME

SR KA

off | off | off | ot

W F R 2

N

[* write data */
uin32_t data = 0x11223344;
sdio_data_write(SDIO1, data);

5.17.24

B ¥ sdio_read_wait_mode_set

N EAFR T K% sdio_read_wait_mode_set

 401. ¥ sdio_read_wait_mode_set

A i3}
ERAE sdio_read_wait_mode_set
R Y void sdio_read_wait_mode_set(sdio_type *sdio_x, sdio_read_wait_mode_type
mode);
Difedtiik BRI E
MANSEA sdio_x: fHE[f SDIO 4, fi: SDIO1
MANSH 2 mode: A
it 24 ¥
IR [FIME ¥
SR kAT &
R FH R 2 ¥
mode

SDIO_READ_WAIT_CONTROLLED_BY D2: %%

=

~

SDIO_READ_WAIT_CONTROLLED_BY_CK: 2545 Hh i i 2547
i

31 DATA Line2 41

/* config read wait mode */
sdio_read_wait_mode_set(SDIO1, SDIO_READ_WAIT_CONTROLLED_BY_D2);

5.17.25

¥ sdio_read_wait_start

N EHIR T K%L sdio_read_wait_start

+ 402. K¥ sdio_read_wait_start

e Hik

PRI H4 sdio_read_wait_start

2023.07.18
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HiA iR
PR E R Y void sdio_read_wait_start(sdio_type *sdio_x, confirm_state new_state);
Tifeftig BRI IR A
MANSEA sdio_x: fH&[f SDIO 4k, fi: SDIO1
MASH 2 new_state: FHJIXERE. JTE (TRUE), KK (FALSE)
i 24 ¥
12 [EME ¥
Jeth kAT ¥
R FH o 4 7
RO T R R a5y, SRR IR Al

~Fl

/* start read wait mode */

sdio_read_wait_start (SDIO1, TRUE);

5.17.26

F ¥ sdio_read_wait_stop
NERFEAR T R sdio_read_wait_stop

% 403. E¥ sdio_read_wait_stop

b pR BB P T R RO R RS Ry, RMAIR R R 8355

H #iR
R sdio_read_wait_stop
PR AR void sdio_read_wait_stop(sdio_type *sdio_x, confirm_state new_state);
Thegsmiik BAERHE I E
BINZH1 sdio_x: #45E[f SDIO 4%, 1: SDIO1
HINSHL 2 new_state: HMBEIRS. FF/F (TRUE), % (FALSE)
a2 8 x
A EIRN 7
Sk ok AF x
W e x

Bl

5.17.27

2023.07.18

/==
ST 1T o

/* stop read wait mode */

sdio_read_wait_stop (SDIO1, TRUE);

¥ sdio_io_function_enable

T EHIR T Bk %] sdio_io_function_enable

£ 404. X ¥ sdio_io_function_enable

T H R
ZERAEA sdio_io_function_enable
R T void sdio_io_function_enable(sdio_type *sdio_x, confirm_state new_state);
ThRedtik 10 Dyfet A e v &
MANSHA sdio_x: fHE[f) SDIO 4}, 1: SDIO1
HNSH 2 new_state: B EIRS. B (TRUED, K (FALSE)
EAThE R p
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5.17.28

5.18

2023.07.18

BiH Ei: o)
A EIf ) P
So oAt x
Wi e 2 x
2Nl
[* enable sdio 10 mode */
sdio_io_function_enable (SDIO1, TRUE);

AR T K% sdio_io_suspend_command_set

¥ sdio_io_suspend_command_set

# 405. ¥ sdio_io_suspend_command_set

W H #iR
A€ sdio_io_suspend_command_set
BRI AR Y void sdio_io_suspend_command_set(sdio_type *sdio_x, confirm_state
new_state);
Thread 1O ThRERL N HHdS dr S (E e BB
MANSHA sdio_x: fHE[f SDIO 4k, fi: SDIO1
MANSH 2 new_state: AT ENRE. JFH (TRUED, XM (FALSE)
2% W
R EME I
Sk ok AF x
B H R 2 7
Nl
/* send suspend command */
sdio_io_suspend_command_set (SDIO1, TRUE);

EfEE (TMR)

TMR #F 744544 tmr_type, € X 3Cft “at32f415_tmrh i1 T

/**

* @brief type define tmr register all

*/
typedef struct
{

}tmr_type;

TRAEHE T TMR 72885

% 406. TMR FEHXNE

Biias

iR

ctri1

TMR %l 27 47 5% 1

ctrl2

TMR il 25 745 2

% 289 W
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2023.07.18

T i3
stctrl TMR ¥ e B 3545 27 A7 2%
iden TMR DMA/H Wi fig 2 £7 2
ists TMR IR ZS 27 fE 4
swevt TMR #2454
cmf TMR BE B AR A4S 1
cm2 TMR BB A A28 2
ctrl TMR I8 IE ) 27
cval TMR TH4{E
div TMR 5 41 8%
pr TMR J& #A %7 1725
rpr TMR E & P73
c1dt TMR 88 1 HET A4S
c2dt TMR @i 2 304 % 17 2%
c3dt TMR ili8 3 $E 251748
c4dt TMREIE 4 H0H5 25 4744
brk TMR F -5 4%
dmactrl TMR DMA % il %5 47 4%
dmadt TMR DMA $#s 75 17 4%

TREHET TMR FEREUE

% 407. TMR EER %

EH i3}
tmr_reset TMR H CRM S % 848 E AL
tmr_counter_enable Ja FIEZAF TMR 4048
tmr_output_default_para_init YIEAL TMR BRI S 5L
tmr_input_default_para_init WItEt TMR A BRIN S5
tmr_brkdt_default_para_init WIth4k TMR brkdt BRiAS3
tmr_base_init WItEtk TMR . 4340
tmr_clock_source_div_set B TMR B R 550 R 3L
tmr_cnt_dir_set wHE TMR TSR 1)
tmr_repetition_counter_set WHEEG WA (rpr) FIE
tmr_counter value_set W TMR 5
tmr_counter_value_get L TMR 52
tmr_div_value_set BB TMR 40 i s
tmr_div_value_get L TMR 43 45 2848
tmr_output_channel_config fi B TMR #3838
tmr_output_channel_mode_select IEFE TMR i G G R
tmr_period_value_set B TMR
tmr_period_value_get SR TMR JE 18
tmr_channel_value_set %8 TMR EIE
tmr_channel_value_get FREL TMR B 1H

tmr_period_buffer_enable

JE FH A FH TMR JE B2 i X

tmr_output_channel_buffer_enable

A B A TMR % s 22 v (X

tmr_output_channel_immediately_set

HE TMR % @i 57 R g

% 290 W
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5.18.1

2023.07.18

tmr_output_channel_switch_set

BLE TMR oyt IEIE T 5%

tmr_one_cycle_mode_enable

JE FHERZE ] TMR 5 A 20

tmr_32_bit_function_enable

JA B TMR 32 Az )Ee (plus #520

tmr_overflow_request_source_set 1 TMR i =25
tmr_overflow_event_disable JB B2 H TMR i 4=
tmr_input_channel_init YlEA TMR i\ B
tmr_channel_enable Ja %A TMR

tmr_input_channel_filter_set

W TMR iy B8R )E 2=

tmr_pwm_input_config

fic & TMR pwm %A

tmr_channell1_input_select

1%+ TMR JHIE 1 A

tmr_input_channel_divider_set

B H TMR i N\ JEIE 7 4 3%

tmr_primary_mode_select

P TMR F A

tmr_sub_mode_select

EFE TMR JCE I A5 2

tmr_channel_dma_select

HEF: TMR JEIE ) DMA 153K IE

tmr_hall_select

EF TMR hall #i5{

tmr_channel_buffer_enable

Jo AR TMR @8 22 [X

tmr_trigger_input_select

P TMR JCE I A il R N

tmr_sub_sync_mode_set

BEE TMR GE I 2% [F 25 R

tmr_dma_request_enable

Ja 2% TMR DMA &3k

tmr_interrupt_enable Ja FBZEH TMR s
tmr_flag_get L TMR #5120
tmr_flag_clear 15k TMR Frid
tmr_event_sw_trigger Ak TMR S04

tmr_output_enable

JE FHEEE A TMR far i (e

tmr_internal_clock_set

BH TMR P

tmr_output_channel_polarity_set

B E TMR i H I8 AR

tmr_external_clock_config

A& TMR ShESoh

tmr_external_clock_mode1_config

it B TMR #hEREBhi 2 1

tmr_external_clock_mode2_config

fid & TMR #hE0a st 2

tmr_encoder_mode_config i B TMR Zmi5 23458
tmr_force_output_set W E TMR 5 ilf

tmr_dma_control_config

fic E TMR DMA # il

tmr_brkdt_config

Bo B TMR A 4 LA SE I [R]

K3 tmr_reset
NRAA TR tmr_reset

+ 408. R tmr_reset

T H ik

R tmr_reset

PR % A void tmr_reset(tmr_type *tmr_x);
e ik TMR tH CRM & 1 %5 1748 " A1

tmr_x: iR TMR Sk, 280 DOk | bz —
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

#2911
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W H i)

it 25 7

R [EME 7

SRSk 7

B R A crm_periph_reset();
il

‘ tmr_reset(TMR1);

5.18.2 BK¥ tmr_counter_enable
FERAIAR T PAEL tmr_counter_enable

& 409. F# tmr_counter_enable

TiH iR
efe tmr_counter_enable
BRI AR Y void tmr_counter_enable(tmr_type *tmr_x, confirm_state new_state);
Dhread JE FHEEE A TMR tH43s
MWNZHA tmr_x: Frik#EH TMR MK, %S 500T DUEHLE Kz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11
MASH 2 new_state: HFEACE KT EERRE, Wik HM (TRUE) BZEH] (FALSE)
it 2% I
pA I[N 7
Sk ok AF x
W F R 2 7
Nl

‘ tmr_counter_enable(TMR1, TRUE);

5.18.3 BK% tmr_output_default_para_init
IR T BREL tmr_output_default_para_init

Z 410. B tmr_output_default_para_init

| R

ZERAE tmr_output_default_para_init

PR 2 A void tmr_output_default_para_init(tmr_output_config_type *tmr_output_struct);
Digeflid WIZA tmr i HEBRASH

LTI 2 tmr_output_struct: #5145 #)44 tmr_output_config_type £ #IHE L IEET

i =4 7

R [EME 7

SR kAT 7

R FH e 4 7

TNERIAR T tmr_output_struct &M% IER A

£ 411. tmr_output_struct BIAHE
R BRINME
oc_mode TMR_OUTPUT_CONTROL_OFF
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HLR BRINME
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

2Nl
tmr_output_config_type tmr_output_struct;
tmr_output_default_para_init(&tmr_output_struct);

5.18.4 ¥ tmr_input_default_para_init
TR T RE tmr_input_default_para_init

£ 412. B®H tmr_input_default_para_init

TiH iR

efe tmr_input_default_para_init

BRI AR Y void tmr_input_default_para_init(tmr_input_config_type *tmr_input_struct);
Thred HIgEA TMR i NBRIN S5

MIANZH tmr_input_struct: f&1A145#)4% tmr_input_config_type HI#WIEAILIEE

ot 28 x

A IR 7

Sk ok AF x

B H R 2 7

TEFR T tmr_input_struct &N G T ERAE

£ 413. tmr_input_struct BRAE

HLR BRIME
input_channel_select TMR_SELECT_CHANNEL_1
input_polarity_select TMR_INPUT_RISING_EDGE
input_mapped_select TMR_CC_CHANNEL_MAPPED_ DIRECT
input_filter_value 0x0

Nl
tmr_input_config_type tmr_input_struct;
tmr_input_default_para_init(&tmr_input_struct);

5.18.5 BR¥ tmr_brkdt_default_para_init
AR T K% tmr_brkdt_default_para_init

£ 414. B®H tmr_brkdt_default_para_init

W H i 3o

PRI H4 tmr_brkdt_default_para_init

PR void tmr_brkdt_default_para_init(tmr_brkdt_config_type *tmr_brkdt_struct);
e ik ¥tk TMR brkdt 2Rl 25
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W H i)

WANSH tmr_brkdt_struct: 15 HZ5H#)44 tmr_brkdt_config_type HI&WIMA LIRS
i 25 7

R [EME 7

SRSkt 7

e F R 7

NRFER T tmr_brkdt_struct £ 5 I ERIAE

% 415. tmr_brkdt_struct BRAE

R BRINME
deadtime 0x0
brk_polarity TMR_BRK_INPUT_ACTIVE_LOW
wp_level TMR_WP_OFF
auto_output_enable FALSE
fcsoen_state FALSE
fcsodis_state FALSE
brk_enable FALSE
Nl
tmr_brkdt_config_type tmr_brkdt_struct;
tmr_brkdt_default_para_init(&tmr_brkdt_struct);

5.18.6 BR¥ tmr_base_init
TRME T REL tmr_base_init

F 416. B tmr_base_init

| R

PRI 4 tmr_base_init

R Y void tmr_base_init(tmr_type* tmr_x, uint32_t tmr_pr, uint32_t tmr_div);

Difedtiik YILHE TMR . 240

HNSH tmr_x: FTiEEER TMR #M%, ES80TDUE e Kbz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

MNSH 2 tmr_pr: EREEHE, 16 A 35 AT H 0x0000~0xFFFF, 32 fir 52 i #% AT Y
0x0000_0000~OxFFFF_FFFF

MAZH3 tmr_div: SERE e, 0x0000~OxFFFF

i 24 7

IR [EME 7

SR kAT 7

R FH eR 4 7

N

‘ tmr_base_init(TMR1, OxFFFF, OxFFFF);

5.18.7 ¥ tmr_clock _source_div_set

NI T B # tmr_clock_source_div_set
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5.18.8

2023.07.18

R M7. B tmr_clock_source_div_set

BiH iR

A€ tmr_clock_source_div_set

PR T void tmr_clock_source_div_set(tmr_type *tmr_x, tmr_clock_division_type
tmr_clock_div);

Thegfig B TMR B 235 2 4L

MNZH tmr_x: FrikfER) TMR 4%, 2S00 ki g Hdhz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

WASH 2 tmr_clock_div: 5 2SI 55 4095 2 5k

th =% 7

b4 EIf ) P

Sk ok AF x

Bl H B 4 7

tmr_clock_div

BCE TMR I B 70 4 22 £

TMR_CLOCK_DIV1: 5 2 ehiE S R %0 1
TMR_CLOCK_DIV2: 5K 284/ 40 2 %0k 2
TMR_CLOCK_DIV4: 5ERf 28R40 2 500 4

N

‘ tmr_clock_source_div_set(TMR1, TMR_CLOCK_DIV4);

¥ tmr_cnt_dir_set
T EHIR T BREL tmr_cnt_dir_set

 418. B tmr_cnt_dir_set

| R

ERAE tmr_cnt_dir_set

PR 3 void tmr_cnt_dir_set(tmr_type *tmr_x, tmr_count_mode_type tmr_cnt_dir);
Digefliid B E TMR TS 405 19

MASHA

tmr_x: &K TMR 4h8E, %S DUER Az —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

MANZH2

tmr_cnt_dir: ER2HE05 T

it 28

¥

IR [BI{E

SR KA

Wik F pa 2

off | off | et

tmr_cnt_dir

WCHE E N AR THEOT 1)
TMR_COUNT_UP:
TMR_COUNT_DOWN:

TMR_COUNT_TWO_WAY_1:
TMR_COUNT_TWO_WAY_2:
TMR_COUNT_TWO_WAY_3:

Bl

SE I AT B i Ak
SE I AT B i T Ak
58 I 2 A TP SR 6 5T A0 1
SE I T s b U x5 TR K 2
SE I A T s U x5 TR K 3

‘ tmr_cnt_dir_set(TMR1, TMR_COUNT_UP);
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5.18.9 BR¥ tmr_repetition_counter_set
R T PREL tmr_repetition_counter_set

& 49. I tmr_repetition_counter_set

B H iR
PR EA tmr_repetition_counter_set
PR T void tmr_repetition_counter_set(tmr_type *tmr_x, uint8_t tmr_rpr_value);
Thegfik WEBEEAMFAE (pr) HE
LN tmr_x: FriLEER) TMR %, S 8007 DUEE e Hh iz —:
TMRA1
WANSH 2 tmr_rpr_value: EBTZSE S FIHE, WHL 0x00~O0xFF
a2 8 x
pAEIf ) 7
Sk ok AF x
Bl H B 4 7
il

‘ tmr_repetition_counter_set(TMR1, 0x10);

5.18.10
AR T B % tmr_counter_value_set

B % tmr_counter_value_set

® 420. F# tmr_counter_value_set

| R

ERAE tmr_counter_value_set

R Y void tmr_counter_value_set(tmr_type *tmr_x, uint32_t tmr_cnt_value);

Difedtiik WHE TMR i gefd

HNSH tmr_x: FTiEEER TMR #M%, ES80TUEIE Kbz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

MANZSH 2 tmr_cnt_value: &I 5T E0EHE, 16 7€ 1 45 7T HL 0x0000~0xFFFF, 32 i 5E i
#3 A H 0x0000_0000~0xFFFF_FFFF

i 24 7

IR [EME 7

SR kAT 7

R FH eR 4 7

N

| tmr_counter_value_set(TMR1, OxFFFF);

5.18.11 K% tmr_counter_value_get

R T BRH tmr_counter_value_get

F* 421. ¥¥ tmr_counter_value_get
R

tmr_counter_value_get

T H

2023.07.18
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i H Ei: P
PR uint32_t tmr_counter_value_get(tmr_type *tmr_x);
Thaestik PRI TMR THEEE
LN tmr_x: FrikfER) TMR 4%, 28007 Dkiig Kz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11
2% I
15 [EME JE I AR A E
So oAt I
Wi F e 2 I
Nl
uint32_t counter_value;
counter_value = tmr_counter_value_get(TMR1);

5.18.12

% ¥ tmr_div_value_set
FERFR T EE tmr_div_value_set

* 422. B tmr_div_value_set

T H iR

R tmr_div_value_set

PR A void tmr_div_value_set(tmr_type *tmr_x, uint32_t tmr_div_value);
Dhread P E TMR 403088

MASHA

tmr_x: &R TMR Shi, iZZ807 DORE A Kz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

MASH 2 tmr_div_value: 5EI 58/ SIEE, 16 Bt 2 AT 0XO000~OXFFFF, 32 fLsii
4T 1)L 0x0000_0000~0XFFFF_FFFF

BN =

A EIRN I

Stk b =

W %

2Nl

‘ tmr_div_value_set(TMR1, OxFFFF);

5.18.13

BR#L tmr_div_value_get

TRAER T KE tmr_div_value_get

R 423. EK# tmr_div_value_get

W H iR

ZERAEA tmr_div_value_get

R Y uint32_t tmr_div_value_get(tmr_type *tmr_x);

Thaestik BRI TMR 4347 a {8

HNSHL tmr_x: FriEdEr TMR 4h, iS50 DOE R E Kz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

25 7

IR [EME 5E I 2% 3 A AR

2023.07.18
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BH EiEp)

PSS ¥

ek i ek % x
Bl

uint32_t div_value;

div_value = tmr_div_value_get(TMR1);

5.18.14 K% tmr_output_channel_config

2023.07.18

N AR T K% tmr_output_channel_config

F 424. E®# tmr_output_channel_config

mHE R

A€ tmr_output_channel_config

PR # void tmr_output_channel_config(tmr_type *tmr_x, tmr_channel_select_type
tmr_channel, tmr_output_config_type *tmr_output_struct);

DhRedtiik fil B TMR % i i

LN 2|

tmr_x: &K TMR 4MBE, %S H0m] UG Kz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

MASH 2 tmr_channel: &R} 28 iE
MIANSHL 3 tmr_output_struct: FER45HIK tmr_output_config_type a4l
LR 7
R [EME 7
SR okt 7
e A I e 4 7
tmr_channel
wHE TMR JHIE

TMR_SELECT_CHANNEL_1: #&F e i #5187E 1
TMR_SELECT_CHANNEL_2: #%Fehta5idiE 2
TMR_SELECT CHANNEL_3: #E# et 2siEiE 3
TMR_SELECT_CHANNEL_4: #&F e i #5818 4
tmr_output_config_type structure
tmr_output_config_type 7t at32f415_tmr.h

typedef struct
{

tmr_output_control_mode_type oc_mode;

confirm_state
confirm_state

tmr_output_polarity type
tmr_output_polarity type

confirm_state
confirm_state

} tmr_output_config_type;

oc_mode

oc_idle_state;
occ_idle_state;
oc_polarity;
occ_polarity;
oc_output_state;
occ_output_state;

Pic B A HHEIE AR, RIXIEIE AR5 5 (CxORAW) #EATACHE

TMR_OUTPUT_CONTROL_OFF:

WrHEIE R (CxOUT) 5 CxORAW 1344
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TMR_OUTPUT_CONTROL_HIGH: ¥ B CxORAW A7
TMR_OUTPUT_CONTROL_LOW: W EH CxORAW M1
TMR_OUTPUT_CONTROL_SWITCH: P13 CxORAW ] i >
TMR_OUTPUT_CONTROL_FORCE_LOW: & 5 CXORAW NIk
TMR_OUTPUT_CONTROL_FORCE_HIGH: [til 5 CXORAW "N

TMR_OUTPUT_CONTROL_PWM_MODE_A: PWM iz A
TMR_OUTPUT_CONTROL_PWM_MODE_B: PWM #i5 B
oc_idle_state

T 5 i GRS PRIR S

FALSE: &SRR R 0

TRUE:  fHidiE S IRES N 1

occ_idle_state

T B E M H I T RIR S

FALSE: H M TE 25 RSN 0

TRUE: B4R i 2= RSN 1

oc_polarity

TiC. 5 f h JE T Al

TMR_OUTPUT _ACTIVE_HIGH: %l it &
TMR_OUTPUT _ACTIVE_LOW:  # il iE A%
occ_polarity

T B E My e E AR

TMR_OUTPUT _ACTIVE_HIGH:  H kMg s i A vk =
TMR_OUTPUT _ACTIVE_LOW:  H b i 1 A PR
oc_output_state

T B it I TE RS

FALSE: i i 5

TRUE: it i@iE I

occ_output_state

Jic B HR M H s E RS

FALSE:  F kb i i 5% ]

TRUE:  H b @ieE e

il

tmr_output_config_type tmr_output_struct;

tmr_output_struct.oc_mode = TMR_OUTPUT_CONTROL_OFF;
tmr_output_struct.oc_output_state = TRUE;

tmr_output_struct.oc_polarity = TMR_OUTPUT_ACTIVE_HIGH,;
tmr_output_struct.oc_idle_state = TRUE;

tmr_output_struct.occ_output_state = TRUE;

tmr_output_struct.occ_polarity = TMR_OUTPUT_ACTIVE_HIGH,;
tmr_output_struct.occ_idle_state = TRUE;

tmr_output_channel_config(TMR1, TMR_SELECT_CHANNEL_1, &tmr_output_struct);

5.18.15 ¥ tmr_output_channel_mode_select

AR T K% tmr_output_channel_mode_select
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5.18.16

2023.07.18

R 425. K tmr_output_channel_mode_select

BiH iR
A€ tmr_output_channel_mode_select
PR T void tmr_output_channel_mode_select(tmr_type *tmr_x, tmr_channel_select_type
tmr_channel, tmr_output_control_mode_type oc_mode);
Thegfig e FE TMR i il TE A5 5
MNZH tmr_x: FrikfER) TMR 4%, 2S00 ki g Hdhz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11
WMNSH 2 tmr_channel: & #%i81E
WASH 3 oc_mode: Hi i
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

oc_mode

M B HHOEIE R, BIXHETE RS S (CxORAW) #HATHCE

TMR_OUTPUT_CONTROL_OFF:
TMR_OUTPUT_CONTROL_HIGH:
TMR_OUTPUT_CONTROL_LOW:
TMR_OUTPUT_CONTROL_SWITCH:
TMR_OUTPUT_CONTROL_FORCE_LOW:
TMR_OUTPUT_CONTROL_FORCE_HIGH:
TMR_OUTPUT_CONTROL_PWM_MODE_A:
TMR_OUTPUT_CONTROL_PWM_MODE_B:

Bl

WrFEE R+ (CxOUT) 5 CxORAW Hi&ER:
% E CxORAW A&

% CxORAW A1k

P]# CXORAW [

i 52 CXxORAW J91I%

[fil 52 CXORAW K=

PWM = A

PWM #: B

‘UnLpumugphannd_nmﬂe_sdecKTMR1,TMR_SELECT_CHANNEL_1,TMR_OUTPUT_CONTROL_SMHTCHx

¥ tmr_period_value_set

T EHIR T B %L tmr_period_value_set

£ 426. ¥ tmr_period_value_set

W H iR

ZERAEA tmr_period_value_set

R T void tmr_period_value_set(tmr_type *tmr_x, uint32_t tmr_pr_value);
Thaestik WE TMR

WASHA

tmr_x: iR TMR Sk, 2800 DOk E bz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

WASH 2

tmr_pr_value: JE 258 HME, 16 {7 €K 25 7] X 0x0000~0xFFFF, 32 fi 7€ I #5 7]
HY 0x0000_0000~0xFFFF_FFFF
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5.18.17

5.18.18

2023.07.18

BH

it 24

iR el

Sk kAT

e F pa 2

off | off | ofl | o

Bl

‘ tmr_period_value_set(TMR1, OxFFFF);

B ¥t tmr_period_value_get

NRAIR T BRE tmr_period_value_get

% 427. E¥ tmr_period_value_get

TiH iR
R4 tmr_period_value_get
PR 2 A uint32_t tmr_period_value_get(tmr_type *tmr_x);
Dhread FRAL TMR JE A {E
LN tmr_x: FTiEEER TMR #M%, ZS80TDUEIRE Hdhz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11
it 2% W
R EME SE I 45 R B
Sk ok AF 7
B H R 2 7
Nl
uint32_t pr_value;
pr_value = tmr_period_value_get(TMR1);

K% tmr_channel_value_set

NERHIA T B tmr_channel_value_set

% 428. B tmr_channel_value_set

T H Ei: 5

R 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);

Thegfig W E TMR B

MASHA

tmr_x: PRk TMR S5, 22800 LR E bz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

BNSH 2 tmr_channel: &R} 2%i8E

MWMASH3 tmr_channel_value: 5EH$5IBIE(Y, 16 {7520 25 0x0000~0xFFFF, 32 5
I #% AT X 0x0000_0000~0xFFFF_FFFF

25 7

IR [EI{E 7

So okt 7

U FH R 2 7
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5.18.19

5.18.20

2023.07.18

tmr_channel
WE TMR jBiH

TMR_SELECT_CHANNEL_1:
TMR_SELECT_CHANNEL_2:
TMR_SELECT_CHANNEL_3:
TMR_SELECT_CHANNEL_4:

B

MEFEE I 43 IE 1
We 8 I 438 IE 2
e e I 25 iiH 3
e e I e iliH 4

l tmr_channel_value_set(TMR1, TMR_SELECT_CHANNEL_1, OxFFFF);

PR %L tmr_channel_value_get

NERFEAR T R tmr_channel_value_get

% 429. K tmr_channel_value_get

mHE R

R tmr_channel_value_get

R Y uint32_t tmr_channel_value_get(tmr_type *tmr_x, tmr_channel_select_type
tmr_channel);

e ik PR TMR JEE

MAZHA

tmr_x: iR TMR 5%, 280 DOk e Koz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

MASH 2

tmr_channel: R} 2%i8iE

fnth 25

SE I e JE T

R EHME

¥

S

Wik F pa 2

x
x

tmr_channel
WHE TMR J@iE

TMR_SELECT_CHANNEL_1: &4+ i) 45 1@i1E 1
TMR_SELECT_CHANNEL_2: &+ e h #@iE 2
TMR_SELECT_CHANNEL_3: &+ e 45i@iE 3
TMR_SELECT_CHANNEL_4: &+ e h451@i1E 4

Bl

uint32_t ch_value;

ch_value = tmr_channel_value_get(TMR1, TMR_SELECT_CHANNEL_1);

¥ tmr_period_buffer_enable

AR T Bk % tmr_period_buffer_enable

R 430. K% tmr_period_buffer_enable

T H ik

ZERAEA tmr_period_buffer_enable

AR Y void tmr_period_buffer_enable(tmr_type *tmr_x, confirm_state new_state);
TyRe ik J& FA B ZE A TMR 2R IX

WASHA

tmr_x: iR TMR Sk, 280 DOk | bz —
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11
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i H EiEp)
MANZH 2 new_state: H5ZIMACE A WIZert DORES, Al /s M (TRUE) BiEEH]
(FALSE>

2% x

iR el x

Sk kAT 7

e F pa x

Bl

l tmr_period_buffer_enable(TMR1, TRUE);

5.18.21 % tmr_output_channel_buffer_enable
NI T B # tmr_output_channel_buffer_enable

% 431. EH tmr_output_channel_buffer_enable

T H iR
ef e tmr_output_channel_buffer_enable
BRI 25 Y void tmr_output_channel_buffer_enable(tmr_type *tmr_x,
tmr_channel_select_type tmr_channel, confirm_state new_state);
Dhread A AR TMR % B E 22 X
MWNZHA tmr_x: Bk TMR 4M%, 1S5 DUEHE Kz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11
WMASH 2 tmr_channel: ZI}2siBiE
WMANZH3 new_state: 2L E 14 BB ph DO, Wk EH (TRUE) =2t H
(FALSE)
a2 8 x
A IR 7
Sk ok AF x
W F R 2 7
tmr_channel
wHE TMR g

TMR_SELECT _CHANNEL_1: ##¢5E h} #5ifiE 1
TMR_SELECT_CHANNEL 2. ik# €} 25iEiE 2
TMR_SELECT CHANNEL_3: #Ef et 2siEiE 3
TMR_SELECT _CHANNEL_4: k3% 23ifik 4
N

‘ tmr_output_channel_buffer_enable(TMR1, TMR_SELECT_CHANNEL_1, TRUE);

5.18.22 ¥ tmr_output_channel_immediately set
T AR T K% tmr_output_channel_immediately_set

R 432. FK# tmr_output_channel_immediately_set

i H Ei: P
PR EA tmr_output_channel_immediately_set
PR 25 A void tmr_output_channel_immediately_set(tmr_type *tmr_x,
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i H Ei: P
tmr_channel_select_type tmr_channel, confirm_state new_state);
Thegfik WE TMR i @ 38 2 B AT g
MANZH tmr_x: FrikfER) TMR 4%, 28007 Dkiig Kz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11
MANSH 2 tmr_channel: & #3EIE
MAZH3 new_state: HZHLE 1040 HiBE L B RRIRES, Wik EH (TRUE) Ei4EH
(FALSED
2% I
R EME I
Se kR AF 7
Bl H R 4 7

tmr_channel
W HE TMR #iE

TMR_SELECT CHANNEL_1: #E# e} 28iHiE 1
TMR_SELECT CHANNEL_2: #Ef e #5ifiE 2
TMR_SELECT _CHANNEL_3: #E# et 28iEiE 3
TMR_SELECT _CHANNEL 4: #t# et 28iEiE 4

N

\ tmr_output_channel_immediately_set(TMR1, TMR_SELECT_CHANNEL_1, TRUE);

5.18.23 ¥ tmr_output_channel_switch_set

NEAIA T B # tmr_output_channel_switch_set

% 433. ¥ tmr_output_channel_switch_set

=

H

E(i1p

€S

tmr_output_channel_switch_set

| =
e

void tmr_output_channel_switch_set(tmr_type *tmr_x, tmr_channel_select_type

tmr_channel, confirm_state new_state);

Lhae g

P E TMR fi @ TE T %

MASHA

tmr_x: Fr&#EEN TMR Shi, %2 50m DO E oz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

WINSHL 2 tmr_channel: Eif2sifiE

MNSH3 new_state: 14 ZEHLE 104 HIBEA ORA, WEREM (TRUE) 5iZtA
(FALSE)

25 7

IR [EI AR 7

SR kAT 7

R FH eR 4 7

tmr_channel
WE TMR EiE

TMR_SELECT_CHANNEL_1: 45 i) 45 1HiE 1
TMR_SELECT_CHANNEL_2: &+ Eh #3idiE 2
TMR_SELECT_CHANNEL_3: &+ Eh45i@iE 3
TMR_SELECT_CHANNEL_4: &+ eh 45101 4

2023.07.18
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Bl

l tmr_output_channel_switch_set(TMR1, TMR_SELECT_CHANNEL_1, TRUE);

5.18.24 K ¥ tmr_one_cycle_mode_enable

TR T A% tmr_one_cycle_mode_enable

% 434. E¥ tmr_one_cycle_mode_enable

B | E1:57)

A EA tmr_one_cycle_mode_enable

PR Y void tmr_one_cycle_mode_enable(tmr_type *tmr_x, confirm_state new_state);
ThRedtiid Je AR A TMR B8 i X

BINSH

tmr_x: &R TMR Sk, 280 DOk e Kz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

AN 2 new_state: HFZIMCE ) AR ACIRE, Al R M (TRUE) BUEEH]
(FALSE)
2 x
R EHME x
Sk kAT x
Wi F e x
Bl

‘ tmr_one_cycle_mode_enable(TMR1, TRUE);

5.18.25 ¥ tmr_32_bit_function_enable

AR T k% tmr_32_bit_function_enable

% 435. ¥ tmr_32_bit_function_enable

TiH ity

ERAE tmr_32_bit_function_enable

Eap g it void tmr_32_bit_function_enable(tmr_type *tmr_x, confirm_state new_state);
DhRek J FHEUAA TMR 32 fi2Z)RE (plus B0

LN 2|

tmr_x: &K TMR SMBE, %S H0m] UG A Kz —:
TMR2, TMR5

MANZH 2

new_state: FZMEK 32 MiAHAUIRAE, AlEFEH (TRUE) 225 (FALSE)

28

¥

IR [BI{E

Stk okt

e F e 2

off [off | od

2N

| tmr_32_bit_function_enable(TMR2, TRUE);

5.18.26 ¥ tmr_overflow_request_source_set

AR T K% tmr_overflow_request_source_set

2023.07.18
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5.18.27

2023.07.18

% 436. K tmr_overflow_request_source_set

B H iR

A€ tmr_overflow_request_source_set

PR T void tmr_overflow_request_source_set(tmr_type *tmr_x, confirm_state
new_state);

Thegfig HEPE TMR it S5

MNZH tmr_x: FrikfER) TMR 4%, 2S00 ki g Hdhz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

MWANZH 2 new_state: K0 & i ) FH R

th =% 7

b4 EIf ) P

Sk ok AF x

Bl H B 4 7

new_state

R EEC L R SR

FALSE: SRETIHEE i . W E OVFSWTR AL E 442 il 8 7= 25 [k H 1

TRUE:
Pl

HBERUR T THEds i

‘ tmr_overflow_request_source_set(TMR1, TRUE);

¥ tmr_overflow_event_disable

AR T K% tmr_overflow_event_disable

F 437. B tmr_overflow_event_disable

| R

ERAE tmr_overflow_event_disable

PR3 void tmr_overflow_event_disable(tmr_type *tmr_x, confirm_state new_state);
Digefliid JE B ZE ] TMR g g7 A4

MASHA

tmr_x: &K TMR 4h8E, %S DUER Az —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

MINSHL 2

new_state: {4 E AR FH A ARS

28

¥

IR [BI{E

SR KA

Wik F pa 2

off | of | et

new_state

A T 30 S AR
FALSE: VRt g, it e u L e F 813

- A

- ¥ OVFSWTR {7 & 1
- JERUCE I AP A R A

TRUE: Z81ki g fF 4k
2~

‘ tmr_overflow_event_disable(TMR1, TRUE);
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5.18.28

2023.07.18

¥ tmr_input_channel_init

N R AR T BRE tmr_input_channel_init

% 438. EH tmr_input_channel_init

B H iR

A EA 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);

Thegfik HihHt TMR i\ I8 1E

MWASHA

tmr_x: iR TMR Sk, 280 DO e bz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

WMANSH 2 input_struct: f&ES5KI1K tmr_input_config_type fIE4H
MINSHL 3 divider_factor: i \J8iE 75 2 4L

it 24 7

IR [EME 7

SR okt 7

B R F R 2 7

tmr_input_config_type structure
tmr_input_config_type 7t at32f415_tmr.h #

typedef struct
{

tmr_channel_select_type
tmr_input_polarity_type

tmr_input_direction_mapped_type

uint8_t
} tmr_input_config_type;
input_channel_select
% TMR % N i@ iE

input_channel_select;
input_polarity_select;
input_mapped_select;
input_filter_value;

TMR_SELECT_CHANNEL_1: &4+ i) 45181 1
TMR_SELECT_CHANNEL_2: &+ e n 4@ 2
TMR_SELECT_CHANNEL_3: &+ e h45i@iE 3
TMR_SELECT_CHANNEL_4: &+ eh451@iE 4

input_polarity_select

Py N B TE AR

TMR_INPUT_RISING_EDGE:
TMR_INPUT_FALLING_EDGE:
TMR_INPUT_BOTH_EDGE:

input_mapped_select

TP A N JE T RS

By N\ JEIE A ROA RN TR
By N\ JEIE (G RO RN T B
B N JEIE (A ROA RN ETH AR BRI

TMR_CC_CHANNEL_MAPPED_DIRECT: #%$% TMR i \ifi& 1, 2, 3 il 4 {5 C1IRAW,
C2IRAW, C3IRAW I CAIRAW #Ii%

TMR_CC_CHANNEL_MAPPED_INDIRECT: #%+4% TMR % \ili& 1, 2, 3 fil 4 xRt
C2IRAW, C1IRAW, C4IRAW Fil C3IRAW #fi%

TMR_CC_CHANNEL_MAPPED_STI: 4% TMR % \JBidmegt 72 STI |-

input_filter_value
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ic B iy N\ IE 8 (H,  PTHL 0X00~O0x0F

divider_factor

a1 NI TE 73 A R AL

TMR_CHANNEL_INPUT _DIV_1: # @B 40 R E0N 1
TMR_CHANNEL_INPUT DIV_2: # @B/ REN 2
TMR_CHANNEL_INPUT_DIV_4: #iNiEESHRECN 4
TMR_CHANNEL_INPUT _DIV_8: # @B/ AR5 8
N

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

% 439. E# tmr_channel_enable

T H iR
R tmr_channel_enable
PR 3 void tmr_channel_enable(tmr_type *tmr_x, tmr_channel_select_type tmr_channel,
confirm_state new_state);
Thegsmiik JE FHEZE ] TMR il
WMAZHA tmr_x: PRk TMR b, %S 800T DU E Kbz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11
WMANSH 2 tmr_channel: & #%i8iE
WMASH3 new_state: HERLEMIBEIRE, "liE#EEH (TRUE) BiitH (FALSED
a2 8 x
R [EME &
So oAt I
W e 2 7
tmr_channel
WHE TMR @iE

TMR_SELECT _CHANNEL_1: 3% 283 iE 1
TMR_SELECT CHANNEL_1C: ¥ 548 i 4 1
TMR_SELECT _CHANNEL_2: ¥ 2iliE 2
TMR_SELECT CHANNEL_2C:  ##fse it 28 H M miE 2
TMR_SELECT CHANNEL 3:  i&#f5itaeimis 3
TMR_SELECT CHANNEL 3C: #5481 ik 3
TMR_SELECT _CHANNEL_4: &% 7E i 2iliE 4
i

\ tmr_channel_enable(TMR1, TMR_SELECT_CHANNEL_1, TRUE);
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5.18.30

¥ tmr_input_channel_filter_set

T RAE T PRE tmr_input_channel_filter_set

X 440. FE tmr_input_channel_filter_set

B H iR

A EA 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);

Thegfik W TMR i N BT &5

MWASHA

tmr_x: iR TMR Sk, 280 DO e bz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

BINSHL 2

tmr_channel: 0} 2%i8E

MANZH3

filter_value: HECEHi NIBIEIEME, AIHL 0x00~0x0F

frth 25

T

R EHME

etk 2FA

ek F e 2

of | off | ot

tmr_channel

WE TMR @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
~Hl
‘ tmr_input_channel_filter_set(TMR1, TMR_SELECT_CHANNEL_1, Ox0F);

5.18.31

2023.07.18

¥ tmr_pwm_input_config

NEHIA T KL tmr_pwm_input_config

 441. B tmr_pwm_input_config

| R

R4 tmr_pwm_input_config

PR 3 A void tmr_pwm_input_config(tmr_type *tmr_x, tmr_input_config_type *input_struct,
tmr_channel_input_divider_type divider_factor);

ThRedtik Bii & TMR pwm %A

MANSHA

tmr_x: iR TMR S, 280 DO | bz —
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

MANZH 2

input_struct: & [[45 4 tmr_input_config_type KIfa%F

MAZH3

divider_factor: #fii \JBIE /45 R %

it 28

¥

IR [BI{E

Stk okt

e F pa 2

off [ off | od

input_struct
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R M 45 ¥4k tmr_input_config_type HIfR%r, % tmr_input_config_type 7 HUHE ¥t [
divider_factor

a1 NI TE 73 A R AL

TMR_CHANNEL_INPUT _DIV_1: # @B 40 R E0N 1
TMR_CHANNEL_INPUT DIV_2: # @B/ REN 2
TMR_CHANNEL_INPUT_DIV_4: #iNiEESHRECN 4
TMR_CHANNEL_INPUT _DIV_8: # @B/ AR5k 8

N

tmr_input_config_type tmr_ic_init_structure;

tmr_ic_init_structure.input_filter_value = 0;

tmr_ic_init_structure.input_channel_select = TMR_SELECT_CHANNEL_2;
tmr_ic_init_structure.input_mapped_select = TMR_CC_CHANNEL_MAPPED_DIRECT;
tmr_ic_init_structure.input_polarity_select = TMR_INPUT_RISING_EDGE;
tmr_pwm_input_config(TMR1, &tmr_ic_init_structure, TMR_CHANNEL_INPUT_DIV_1);

5.18.32 ¥ tmr_channel1_input_select

NI T B # tmr_channel1_input_select

% 442, K¥ tmr_channel1_input_select

mHE R

efe tmr_channell_input_select

PR 3 void tmr_channel1_input_select(tmr_type *tmr_x,
tmr_channel1_input_connected_type ch1_connect);

Difedtiik EFE TMR JEIE 1 A

MANSHA tmr_x: PRk TMR b, %S 800T DU E Kbz —:
TMR1, TMR2, TMR3, TMR4, TMR5

NS 2 ch1_connect: iHiE 1 %y Nik#F

it 24 7

IR [E{H 7

SR kAT &

R FH R 2 ¥

ch1_connect

W G B I IE 1 RN R

TMR_CHANEL1_CONNECTED_C1IRAW: ¥ CH1 % JiliZ %] C1IRAW #i A\
TMR_CHANEL1_2_3 CONNECTED_C1IRAW_XOR: ¥ CH1. CH2 F1 CH3 % il 57 45 & 2|
C1IRAW #iy A\

Nl

\ tmr_channel1_input_select(TMR1, TMR_CHANEL1_2 3 _CONNECTED_C1IRAW_XOR);

5.18.33 ¥ tmr_input_channel_divider_set
AR T K% tmr_input_channel_divider_set

R 443. EK# tmr_input_channel_divider_set
W H R

ZERAEA tmr_input_channel_divider_set
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W H i)
PR void tmr_input_channel_divider_set(tmr_type *tmr_x, tmr_channel_select_type
tmr_channel, tmr_channel_input_divider_type divider_factor);
Difeftig W HE TMR i N8 IE 5 4 ds
NS tmr_x: Frik#E TMR 4%, 1S5 DUEH E Kbz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11
MANSH 2 tmr_channel: &I 2@ 1E
WASH3 divider_factor: i \iBiE /)R %
i 24 ¥
12 [EME ¥
S okt p
B R o
tmr_channel
wWE TMR J@iE

TMR_SELECT CHANNEL_1: #E# e} 28iHiE 1
TMR_SELECT CHANNEL_2: #Ef e #5ifiE 2
TMR_SELECT _CHANNEL_3: #E# et 28iEiE 3
TMR_SELECT _CHANNEL 4: #t# et 28iEiE 4
divider_factor

By NI TE 73 0 F

TMR_CHANNEL_INPUT_DIV_1: % #5451 52 %0 1
TMR_CHANNEL_INPUT _DIV_2: # BB/ RE N 2
TMR_CHANNEL_INPUT _DIV_4: # BB RE N 4
TMR_CHANNEL_INPUT _DIV_8: #i @&/ RE N 8
il

\ 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

F 444. ®¥ tmr_primary_mode_select

i H R

R tmr_primary_mode_select

PR 2 A void tmr_primary_mode_select(tmr_type *tmr_x, tmr_primary_select_type
primary_mode);

DhResmik #HE TMR F

AN tmr_x: FTiEFER) TMR 4%, 28007 ki g Hh iz —:
TMR1, TMR2, TMR3, TMR4, TMR5

WINSHL 2 primary_mode: K E At & {1 F AR

25 7

R [EME 7

Se kg AF i

W F R i

primary_mode
WM E R EB, B S I R S Sk
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TMR_PRIMARY_SEL_RESET:
TMR_PRIMARY_SEL_ENABLE:
TMR_PRIMARY_SEL_OVERFLOW:
TMR_PRIMARY_SEL_COMPARE:
TMR_PRIMARY_SEL_C10RAW:
TMR_PRIMARY_SEL_C20RAW:
TMR_PRIMARY_SEL_C30RAW:
TMR_PRIMARY_SEL_C4ORAW:
il

Ay 5 SRR AL
AR 5 5 AL e

AR i H A5 5 e e
A By A 5 W BB
TR 5 5 L C1ORAW 55
TR 5 5 L C20RAW 55
TR A 5 5 L C3ORAW 55
TR 5 5 L CAORAW 55

l tmr_primary_mode_select(TMR1, TMR_PRIMARY_SEL_RESET);

5.18.35 BRi¥ tmr_sub_mode_select

NERAFE T R E tmr_sub_mode_select

* 445. B tmr_sub_mode_select

mHE R

R tmr_sub_mode_select

PR void tmr_sub_mode_select(tmr_type *tmr_x, tmr_sub_mode_select_type
sub_mode);

ThRestiik 1+ TMR IGE I #3452

LN | tmr_x: FTiEER TMR #h%, S50 DUkl g Kz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9

BINSHL 2 sub_mode: K5 EE [ E I AR

it 24 7

IR [E{H 7

SR kAT 7

R FH R 2 &

primary_mode

M HENC B E I A
TMR_SUB_MODE_DIABLE:
TMR_SUB_ENCODER_MODE_A:
TMR_SUB_ENCODER_MODE_B:
TMR_SUB_ENCODER_MODE_C:
TMR_SUB_RESET_MODE:
TMR_SUB_HANG_MODE:
TMR_SUB_TRIGGER_MODE:

FRMTRGE I e
WAL A AR A
WAL AR B
WAL A C
WP R AR
PR
TP Al R

TMR_SUB_EXTERNAL_CLOCK_MODE_A: &4tz A

Bl

‘ tmr_sub_mode_select(TMR1, TMR_SUB_HANG_MODE);

5.18.36 ¥ tmr_channel_dma_select
TR AR T K% tmr_channel_dma_select

2023.07.18
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R 446. K tmr_channel_dma_select

BiH iR

A€ tmr_channel_dma_select

PR T void tmr_channel_dma_select(tmr_type *tmr_x, tmr_dma_request_source_type
cc_dma_select);

Thegfig 4% TMR i3 1) DMA # KI5

MNZH tmr_x: FrikfER) TMR 4%, 2S00 ki g Hdhz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9

WMASH 2 cc_dma_select: FEEF 1 TMR JBIEK DMA ifRIH

th =% 7

b4 EIf ) P

Sk ok AF x

Bl H B 4 7

cc_dma_select

EH TMR #IE 1 DMA 1 R IE

TMR_DMA_REQUEST_BY_CHANNEL:
TMR_DMA_REQUEST_BY_OVERFLOW:

N

MR AERIE S (CxIF = 1) K24 DMA i3k
MR A AR (OVFIF = 1) B 242 DMA iR

‘ tmr_channel_dma_select(TMR1, TMR_DMA_REQUEST_BY_OVERFLOW);

5.18.37

¥ tmr_hall_select

T EHIR T BREL tmr_hall_select

X 447. B tmr_hall_select

| Ei:1p%)
ERAE tmr_hall_select
R Y void tmr_hall_select(tmr_type *tmr_x, confirm_state new_state);
etk #+% TMR hall B
LN | tmr_x: Frik#Ei TMR b, %S850 DL E Kbz —:
TMR1
MINSHL 2 new_state: HEIEFN TMR hall #E=0RE
i 24 7
IR [EME 7
SR kAT 7
R FH eR 4 7
new_state

HPE TMR hall #2CIRA, I8 32 61 A7 Rl ik 3%
FALSE: i#idi% & HALL Azt
TRUE: @id i #E HALL f280 TRGIN #)_ETHERE 2 6 AL

Bl

‘ tmr_hall_select(TMR1, TRUE);

5.18.38

¥ tmr_channel_buffer_enable

NEAIA T B # tmr_channel_buffer_enable

2023.07.18
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R 448. K ¥ tmr_channel_buffer_enable

B H iR
A€ tmr_channel_buffer_enable
PR T void tmr_channel_buffer_enable(tmr_type *tmr_x, confirm_state new_state);
Thegfik A FHEZEH TMR @ IEZZ X
HNZH tmr_x: FrikfER) TMR 4%, 2S00 DUkiig Hdhz —:
TMRA1
MWANZH 2 new_state: IFEACE N TMR IEEZEMICIRAE, wWiEHHMH (TRUE) 2ZEH]
(FALSE)
th =% 7
b4 EIf ) P
Sk ok AF x
Bl H B 4 7
Nl

‘ tmr_channel_buffer_enable(TMR1, TRUE);

5.18.39 B ¥ tmr_trigger_input_select

NERR T %L tmr_trigger_input_select

F 449. B tmr_trigger_input_select

H

i7p)

4

tmr_trigger_input_select

el =
e

void tmr_trigger_input_select(tmr_type *tmr_x, sub_tmr_input_sel_type

trigger_select);

Lhae g

P TMR UCE I 2 i R i N

LN 2|

tmr_x: Frik#EH TMR #5522 800 BUEHUE Hpz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9

MINSHL 2

trigger_select: WM E K TMR 8 B 2l A A

it 25

x

iR [ElME

S

Wik F pa 4

off | ofl | et

trigger_select

HFE TMR VOGE I St A

TMR_SUB_INPUT_SEL_ISO0: PEFEAFBHIA O
TMR_SUB_INPUT_SEL_IS1: PEFE A ERHI 1
TMR_SUB_INPUT_SEL_IS2: PRI 2
TMR_SUB_INPUT_SEL_IS3: PEFEA I 3
TMR_SUB_INPUT_SEL_C1INC: PEBE CIRAW f% A K Jl 5%
TMR_SUB_INPUT_SEL_C1DF1: PEPEIEN A NI 1
TMR_SUB_INPUT_SEL_C2DF2: PEPRIEN N 2
TMR_SUB_INPUT_SEL_EXTIN: PRSI EXT
~Fl

‘ tmr_trigger_input_select(TMR1, TMR_SUB_INPUT_SEL_IS0);

2023.07.18
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5.18.40 PR¥ tmr_sub_sync_mode_set
NERAIR T BRE tmr_sub_sync_mode_set

% 450. E# tmr_sub_sync_mode_set

BiH iR

A EA tmr_sub_sync_mode_set

PR T void tmr_sub_sync_mode_set(tmr_type *tmr_x, confirm_state new_state);

Thegdid WE TMR UCE I 2% [ 2

PN tmr_x: FriLEER) TMR 4%, S 8007 DUEE e Hhz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9

MANZH 2 new_state: IFEACE N TMR JCEM & R FCIRE, wlikfEE M (TRUED =izt
A (FALSE)

a2 8 x

pAEIf ) 7

Sk ok AF x

Bl H B 4 7

il

‘ tmr_sub_sync_mode_set(TMR1, TRUE);

5.18.41 % tmr_dma_request_enable

AR T K% tmr_dma_request_enable

F 451. B tmr_dma_request_enable

| Ei:1p%)
ERAE tmr_dma_request_enable
PR3 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
HNSH tmr_x: FrikfER TMR 4%, 22807 DUk g Kz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11
MINSH 2 dma_request: &AL E 1 DMA &R
MINZH 3 new_state: {FZEALE I DMA i ORZES, TR (TRUE) 54EH] (FALSE)
i 24 7
IR [Al{E 7
So okt 7
B H R 4 o
dma_request
% E DMA i3k
TMR_OVERFLOW_DMA REQUEST: i #4411 DMA i3k
TMR_C1_DMA_REQUEST: JEIE 1 () DMA i3k
TMR_C2_DMA_REQUEST: B 2 () DMA i3k
TMR_C3 DMA_ REQUEST: JHIE 3 [¥) DMA &3k
TMR_C4 DMA REQUEST: JHIE 4 1¥) DMA &3k
TMR_HALL_DMA_REQUEST: HALL 1) DMA iF K

2023.07.18 # 3151 hRZs 2.0.4
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5.18.42

5.18.43

2023.07.18

TMR_TRIGGER_DMA_REQUEST:

B

fi &2 SHAE ) DMA R

| tmr_dma_request_enable(TMR1, TMR_OVERFLOW_DMA_REQUEST, TRUE);

BR¥ tmr_interrupt_enable

NERAIR T BREL tmr_interrupt_enable

% 452. FH tmr_interrupt_enable

B | E1:57)

A€ tmr_interrupt_enable

PR Y void tmr_interrupt_enable(tmr_type *tmr_x, uint32_t tmr_interrupt, confirm_state
new_state);

ThRestiid J& 25 TMR i

MAZHA

tmr_x: Jri&FEm TMR 5%, 280 DOk e Kz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

WSS 2 tmr_interrupt: I ZEECE K TMR H kT
MASH 3 new_state: M EMEN TMR FWRRA, wE#HBEH (TRUE) 8W4EH (FALSE)
5 x

i Bl x

et x

il DR x

tmr_interrupt

P E TMR iy

TMR_OVF_INT: T tH S

TMR_C1_INT: HIE 1 FEE T

TMR_C2_INT: HIE 2 FHE T

TMR_C3_INT: HIE 3 FHAE T

TMR_C4_INT: HIE 4 FEE T
TMR_HALL_INT: HALL = 7
TMR_TRIGGER _INT:  filt & S ik

TMR_BRK_INT: R ZE A

A~

‘ tmr_interrupt_enable(TMR1, TMR_OVF_INT, TRUE);

¥ tmr_flag_get

TNRIIA T L tmr_flag_get

# 453. R ¥ tmr_flag_get

TiH
R4 tmr_flag_get
PR % A flag_status tmr_flag_get(tmr_type *tmr_x, uint32_t tmr_flag);
TyRe ik IREUR EADIRAS

WASHA

tmr_x: iR TMR Sk, 2800 DOk E bz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

% 316 |
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JiH ik

HMANSH 2 tmr_flag: 75 ZIRBURA bR L1k
ESHEAHER W, tmr_flag

i 24 ¥

12 [EME flag_status: FrEAFPRES
ZIREE Y2 —: SET, RESET

etk AT ¥

B H R 4 ¥

tmr_flag

B ZRCIR S O be i, HESHE 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:

TMR_C1_RECAPTURE_FLAG:
TMR_C2_RECAPTURE_FLAG:
TMR_C3_RECAPTURE_FLAG:
TMR_C4_RECAPTURE_FLAG:

Bl

I P TAR D
HIE 1 PR
iHIE 2 FHbRid
iHIE 3 FHbRid
iHIE 4 T HbRid
HALL  ibrid
fih e T AR A

M ZE R TARIC
HIE 1 RS
iHIE 2 bR
iHIE 3 FfERbRIC
iHIE 4 FHfERbRC

‘Wﬁm[jbg_geKTMR1,TMR_OVF_FLAG)F=RESET)

5.18.44 K% tmr_flag_clear
NERAE T EE tmr_flag_clear

2023.07.18

% 454. ¥ tmr_flag_clear

TiH Eii:py

R tmr_flag_clear

R ER T void tmr_flag_clear(tmr_type *tmr_x, uint32_t tmr_flag);

Dhredd THER bR AL

MINZH tmr_x: FrikfFER) TMR 4%, ZS80T DUEEE Kz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11

MANZH 2 tmr_flag: i B AUAR £ 1L 4%
S HOEAR A WL B SRIA2CE) 7 fHIR -

25 7

R [EME 7

So oAt 7

W F R 2 x

2Nl

| tmr_flag_clear(TMR1, TMR_OVF_FLAG);

EAMTRH

WA 2.0.4



[

AT32F415[E 4 FEBSP&Pack M FHIE S

5.18.45

5.18.46

PR % tmr_event_sw_trigger

NERAIR T BRE tmr_event_sw_trigger

% 455. FH tmr_event_sw_trigger

BiH iR
A EA tmr_event_sw_trigger
PR A void tmr_event_sw_trigger(tmr_type *tmr_x, tmr_event_trigger_type tmr_event);
Thegdid WA R TMR Fi44
PN tmr_x: FriLEER) TMR 4%, S 8007 DUEE e Hhz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11
MANZH 2 tmr_event: RSB B R TMR i 4F
ot 28 x
pA I[N 7
Sk ok AF x
Bl H B 4 7
tmr_event
BCE A A TMR F44

TMR_OVERFLOW_SWTRIG:

TMR_C1_SWTRIG:
TMR_C2_SWTRIG:
TMR_C3_SWTRIG:
TMR_C4_SWTRIG:
TMR_HALL_SWTRIG:
TMR_TRIGGER_SWTRIG:
TMR_BRK_SWTRIG:

Bl

A floR i A
Al R IETE 1 HF
WAl R JETE 2 FHF
AR IETE 3 HF
WAl R IETE 4 FH4F
B % HALL S
A A fid R S
AR R R R A

‘ tmr_event_sw_trigger(TMR1, TMR_OVERFLOW_SWTRIG);

B3 tmr_output_enable

IR T BB tmr_output_enable

£ 456. K tmr_output_enable

i H R

ZERAEA tmr_output_enable

R T void tmr_output_enable(tmr_type *tmr_x, confirm_state new_state);
Difiedtiik Ja HEEEH TMR i Afipe

MANSHA

tmr_x: &K TMR 4MBE, %S H0] LS E Kz —:
TMR1

MANZH 2

new_state: FZEMEK TMR fHURE, "B EH (TRUE) 3i25f (FALSE)

it 28

¥

IR [BI{E

SR KA

e H ek H

off | off | eft

Bl

2023.07.18
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| tmr_output_enable(TMR1, TRUE); |

5.18.47 ¥ tmr_internal_clock_set

N FRAE T KA tmr_internal_clock_set

R 457. F# tmr_internal_clock_set

B | Hid
PR EA tmr_internal_clock_set
B void tmr_internal_clock_set(tmr_type *tmr_x);
ThRedtiik WE TMR Py
WmAZH tmr_x: FTiEER TMR #h%, ZS80T DUkl g Kz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9
it 24 x
BRI x
SR ok x
B R FH R 2 W
Bl

‘ tmr_internal_clock_set(TMR1);

5.18.48 % tmr_output_channel_polarity_set

NEHIA T B tmr_output_channel_polarity_set

® 458. E 3 tmr_output_channel_polarity_set

| Ei:1p%)
ERAE tmr_output_channel_polarity_set
R void tmr_output_channel_polarity_set(tmr_type *tmr_x, tmr_channel_select_type
tmr_channel, tmr_polarity_active_type oc_polarity);
ThRedthiR BE TMR % Hoa e Ak
HNSH tmr_x: Bk TMR 4h%, %S 500T DUERLE Kz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11
WMASH 2 tmr_channel: Zi}gsiBiE
MNSHL3 oc_polarity: KZXHC B % H @ E iRk
i 24 7
IR [EME 7
Stk kAT o
B H R 4 o
tmr_channel
WHE TMR #iE
TMR_SELECT_CHANNEL_1: R e I A I IE 1

TMR_SELECT CHANNEL_1C: &£ E ) 28 HAMNEIE 1
TMR_SELECT_CHANNEL_2: B e I A TE 2
TMR_SELECT CHANNEL 2C: & 2% B khilig 2
TMR_SELECT _CHANNEL _3: 6P E I A iEIE 3
TMR_SELECT CHANNEL 3C: ik 2% B Ml 3

2023.07.18 # 319 hRZs 2.0.4
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TMR_SELECT_CHANNEL_4:
oc_polarity

B TMR s F
TMR_POLARITY_ACTIVE_HIGH: %! i@iEm &
TMR_POLARITY_ACTIVE_LOW: # il iBE f A%
il

AT32F415[E 4 FEBSP&Pack M FHIE S

e g I A5 iliE 4

| tmr_output_channel_polarity_set(TMR1, TMR_SELECT_CHANNEL_1, TMR_POLARITY_ACTIVE_HIGH);

5.18.49

R T BRE tmr_external_clock_config

PR % tmr_external_clock_config

& 459. F# tmr_external_clock_config

BiH R
efe tmr_external_clock_config
PR E R Y 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);
e ik Fii B TMR ZhE5e b

WMAZHA tmr_x: P& TMR M, S8 LG E Kbz —:

TMR1, TMR2, TMR3, TMR4, TMR5

es_divide: AMIMES 4R

MINSHL 3 es_polarity: ZM545E T k%

WASH 4 es_filter: #MH{E S UEPAE, WHL 0X00~O0xOF

it 25 W

AR

So oAt
W e 2
es_divide
BB TMR ARG 5 70 B 5 5
TMR_ES_FREQUENCY DIV_1: #Mi/
TMR_ES_FREQUENCY DIV _2: #Mi/
TMR_ES_FREQUENCY _DIV_4: #hi/
TMR_ES_FREQUENCY_DIV_8: #hif
es_polarity

WHE TMR SR AE T 1t

TMR_ES POLARITY_NON_INVERTED:
TMR_ES POLARITY_INVERTED:

Nl

\ tmr_external_clock_config(TMR1, TMR_ES_FREQUENCY_DIV_1, TMR_ES_POLARITY_INVERTED, 0xOF);

BINSHL 2

of | ofl | et

(i3

PERER KON 1
PRARECN 2
PRERECN 4
PRARECN 8

d\

(i3

Tlf
d0 o Jff dJfo
3> D

a\

afll3

HNERAE T B D v T B T
HNERAS T BT BN B

5.18.50

R T R E tmr_external_clock_mode1_config

¥ tmr_external_clock_mode1_config

# 460. X% tmr_external_clock_mode1_config
TiH Hik

B tmr_external_clock_mode1_config

2023.07.18
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i H Ei: P

PR void tmr_external_clock_mode1_config(tmr_type *tmr_x,
tmr_external_signal_divider_type es_divide, tmr_external_signal_polarity_type
es_polarity, uint16_t es_filter);

Thegfig FCE TMR M AR 1 G RE2 2% T B A BB I s = AD

MNZH tmr_x: FrikfER) TMR 4%, 2S00 DUkiig Hdz —:
TMR1, TMR2, TMR3, TMR4, TMR5

WASH 2 es_divide: AME S0 A%

MANSH 3 es_polarity: #5545 S AR

MASH 4 es_filter: AN S iEdAE, PIHL 0x00~0xOF

2% I

pA I[N 7

Sk ok AF 7

Bl H R 4 7

es_divide

W TMRAMBE S MR, 2% es_divide T BUHTE

es_polarity

WHE TMR AMNBE S, 2% es_polarity £ & BUEHIE

N

0XOF);

tmr_external_clock_model_config(TMR1, TMR_ES_FREQUENCY_DIV_1, TMR_ES_POLARITY_INVERTED,

5.18.51 K% tmr_external_clock_mode2_config

NEIA T EKEL tmr_external_clock_mode2_config

R 461. B% tmr_external_clock_mode2_config

T H Ei:1p%)

PRI 4 tmr_external_clock_mode2_config

PR3 void tmr_external_clock_mode2_config(tmr_type *tmr_x,
tmr_external_signal_divider_type es_divide, tmr_external_signal_polarity_type
es_polarity, uint16_t es_filter);

Thegfig BiE TMR MBI 8 2 (i 22 -t A g 40 E e e i B

MASHA

tmr_x: PRk TMR S5, 22800 LR E bz —:
TMR1, TMR2, TMR3, TMR4, TMR5

LN

es_divide: AMTME 5 50 R %L

MANZH3

es_polarity: #MEB{E SN

MAZH 4

es_filter: 45 S IEB{E, FIHL 0X00~0XOF

28

¥

IR [BI{E

SR KA

Wik F pa 2

off | o | et

es_divide

WE TMR AMBE SR, 2% es_divide A& HUA 6 H
es_polarity
WHE TMR 4MBE 5, 275 es_polarity &5 BUE G
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5.18.52

5.18.53

2023.07.18

Bl

OXOF);

tmr_external_clock_mode2_config(TMR1, TMR_ES_FREQUENCY_DIV_1, TMR_ES_POLARITY_INVERTED,

B % tmr_encoder_mode_config
TR T BRE tmr_encoder_mode_config

% 462. E¥ tmr_encoder_mode_config

T H Hid

A€ tmr_encoder_mode_config

PR Y 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);

Tyhe ik Bt & TMR #nfdag ik

HNZH A tmr_x: TR TMR 4%, ZS800T DUk E g Hhz —:

TMR1, TMR2, TMR3, TMR4, TMR5

MNSHL 2 encoder_mode: 4EAL E 114m i 45 i

WA 3 ic1_polarity: i \iEiE 1 # 1%

WMASH 4 Ic2_polarity: i \iHiE 2 it

it 25 ¥

iR el

S

of | ofl | et

Wik F pa 2

encoder_mode

WE TMR Jfid 25
TMR_ENCODER_MODE_A: Zmid#st=l A
TMR_ENCODER_MODE_B: #uit#3#i B
TMR_ENCODER_MODE_C: #ml#stE=t C
ic1_polarity

WHE TMR f N\ JEIE 1 ARt
TMR_INPUT_RISING_EDGE:
TMR_INPUT_FALLING_EDGE:
TMR_INPUT_BOTH_EDGE:
ic2_polarity

WHE TMR fi N JEIE 2 et
TMR_INPUT_RISING_EDGE:
TMR_INPUT_FALLING_EDGE:
TMR_INPUT_BOTH_EDGE:
Nl

oy N\ JEIE (A ROA RN TR
oy N\ JEIE A ROA W T B
o N\ JEIE (A ROA RN ETH AR BRI

oy N\ JEIE A ROA RN TR
o N JEIE (A RO RN T B
o N\ JEIE (A ROA RN ETH AR BRI

tmr_encoder_mode_config(TMR1, TMR_ENCODER_MODE_A, TMR_INPUT_RISING_EDGE,
TMR_INPUT_RISING_EDGE);

B ¥ tmr_force _output_set
MR T B8 tmr_force_output_set
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% 463. ¥ tmr_force_output_set

BiH iR
A€ tmr_force_output_set
PR T void tmr_force_output_set(tmr_type *tmr_x, tmr_channel_select_type
tmr_channel, tmr_force_output_type force_output);
Thegfig W HE TMR b5 1
MNZH tmr_x: FrikfER) TMR 4%, 2S00 ki g Hdhz —:
TMR1, TMR2, TMR3, TMR4, TMR5, TMR9, TMR10, TMR11
WMNSH 2 tmr_channel: & #%i81E
WMANZH3 force_output: R HI% Y HLF
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

force_output

i HH JE TE ) iR A A S R
TMR_FORCE_OUTPUT_HIGH: 5%l CxORAW A&
TMR_FORCE_OUTPUT_LOW: 3l CxORAW M

Bl

‘ tmr_force_output_set(TMR1, TMR_SELECT_CHANNEL_1, TMR_FORCE_OUTPUT_HIGH);

5.18.54 K% tmr_dma_control_config

NEHIA T B % tmr_dma_control_config

R 464. B# tmr_dma_control_config

W H iR

R34 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);

Thaestik FiE TMR DMA #i

MANSHA

tmr_x: &K TMR 4MBE, %S H0] LS E Kz —:
TMR1, TMR2, TMR3, TMR4, TMR5

MANZH2

dma_length: DMA f£4i 7%t

MAZH3

dma_base _address: DMA {&%i{m#% il

it 28

¥

REHME

SR KA

e F e 2

of [ off | o

dma_length

2023.07.18
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B E DMA {5754, JE 18 DTk 24

TMR_DMA_TRANSFER_1BYTE: 14T
TMR_DMA_TRANSFER 2BYTES: 2 N
TMR_DMA TRANSFER 3BYTES: 3ANFEN
TMR_DMA TRANSFER_17BYTES: 17 ¥y
TMR_DMA TRANSFER _18BYTES: 18 ¥y

dma_base_address

B DMA feffmts ibl, M TMR #5547 4% 1 T animts, rliasfan

TMR_CTRL1_ADDRESS
TMR_CTRL2_ADDRESS
TMR_STCTRL_ADDRESS
TMR_IDEN_ADDRESS
TMR_ISTS_ADDRESS
TMR_SWEVT_ADDRESS
TMR_CM1_ADDRESS
TMR_CM2_ADDRESS
TMR_CCTRL_ADDRESS
TMR_CVAL_ADDRESS
TMR_DIV_ADDRESS
TMR_PR_ADDRESS
TMR_RPR_ADDRESS
TMR_C1DT_ADDRESS
TMR_C2DT_ADDRESS
TMR_C3DT_ADDRESS
TMR_C4DT_ADDRESS
TMR_BRK_ADDRESS
TMR_DMACTRL_ADDRESS
~Fl

\ tmr_dma_control_config(TMR1, TMR_DMA_TRANSFER_8BYTES, TMR_CTRL1_ADDRESS);

5.18.55

¥ tmr_brkdt_config

NERFEAR T R L tmr_brkdt_config

F 465. ¥ tmr_brkdt_config

W H iR
R tmr_brkdt_config
PR 3 A void tmr_brkdt_config(tmr_type *tmr_x, tmr_brkdt_config_type *brkdt_struct);
Thaestik P B TMR 425 MBI I [h]
MNSHA tmr_x: Frik#Ei TMR 4%, %S %800T DU E Kbz —:
TMR1
WMASH 2 brkdt_struct: #5145 #44 tmr_brkdt_config_type ff&4t+
i 24 7
& [EE 7
So okt 7

2023.07.18
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tmr_brkdt_config_type structure
tmr_brkdt_config_type 7t at32f415_tmr.h

typedef struct

{
uint8_t deadtime;
tmr_brk_polarity type brk_polarity;
tmr_wp_level_type wp_level;
confirm_state auto_output_enable;
confirm_state fcsoen_state;
confirm_state fcsodis_state;
confirm_state brk_enable;

} tmr_brkdt_config_type;

deadtime

WESLIX N E], AT 0x00~0xFF

brk_polarity

PR 5 A A

TMR_BRK_INPUT_ACTIVE_LOW: #IZE 4 A At A% o
TMR_BRK_INPUT_ACTIVE_HIGH: #IZE 41 NIt Ay o
wp_level

WHE BRI EN

TMR_WP_OFF: &[5 {#{

TMR_WP_LEVEL_3: 3 &5 {¥, LA bit 752 5 3

- TMRx_BRK: DTC. BRKEN. BRKV #l AOEN

- TMRx_CTRL2: CxIOS #I CxCIOS

TMR_WP_LEVEL_2: 2 FEMH, %3 HERPHINASL, BT bit ir 52 5 44

- TMRx_CCTRL: CxP #1 CxCP
-  TMRx_BRK: FCSODIS #1 FCSOEN

TMR_WP_LEVEL_1: 1 REMS, K2 LERPHINAS, BUF bit ir 52 5 44

- TMRx_CMx: CxOCTRL #1 CxOBEN
auto_output_enable
Hahm b fEfe, rEEEH (TRUE) BiZEH (FALSE)D

fcsoen_state

Sl By TN R SE IR, T B RAT T I, AR E N A AR Ho A RET R

(OEN=1) I fryidiE R
FALSE: X[ CxOUT/CxCOUT #ith
TRUE: JFJ3 CxOUT/CxCOUT #ith, %t NJcar-F
fcsodis_state

Sl B ORI R SRS, T B R T A I, A E I A A HLH A A e G A

(OEN=0) B i@ R

FALSE: X[ CxOUT/CxCOUT %t

TRUE: JFJ3 CxOUT/CxCOUT #ith, %t = N H
brk_enable

FIZEAERE, WEFEA (TRUE) BiZ5H] (FALSE)
Nl

% 325 |
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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 = O;
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);

519 BRARPZRPWEE (USART)

USART % {74451 usart_type, & XT3 “at32f415_usart.h Ui | :
[
* @brief type define usart register all
*/
typedef struct
{

} usart_type;

TRGH T USART FA74% K
% 466. USART H 1R80P R

T R

sts RE T

dt Kl a5 A7 9%

baudr WA AT A

ctrl1 b o A7 2% 1

ctri2 il e 728 2

ctri3 il e A7 2% 3

gdiv LRAF B R RO T 53 A0 25 A 2

TRLGH T USART Fe bR U U

% 467. USART ERHE A

HH 4 i3
usart_reset H 48 EH USART SN I Z5 A 22 B AT
usart_init PR R AR A AT BE
usart_parity_selection_config W58 7 AT R
usart_enable M RE R B
usart_transmitter_enable AR RIE AR E
usart_receiver_enable AR I E
usart_clock_config [ECDhRe o m e AR tE . ARG SR T IR E
usart_clock_enable [0 Dy Re s b A Re s
usart_interrupt_enable HHT R B
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usart_dma_transmitter_enable DMA Jikffine i &
usart_dma_receiver_enable DMA H:Iff e i &
usart_wakeup_id_set Mg ID W&
usart_wakeup_mode_set ne A 2
usart_receiver_mute_enable FRUSAR F B A R
usart_break_bit_num_set Wi B i
usart_lin_mode_enable lin #E R E
usart_data_transmit o R ik
usart_data_receive AEI T2
usart_break_send RIS E

usart_smartcard_guard_time_set

e BRI R B E

usart_irda_smartcard_division_set

ZLAMANR R RAR S 3 i B

usart_smartcard_mode_enable

AR AR A

N
N

usart_smartcard_nack_set

HHe
HHe

R NACK fli e 1% &

usart_single_line_halfduplex_select

B TR N e 1 B

usart_irda_mode_enable

MR AR B E

usart_irda_low_power_enable

MR AR IR R B E

usart_hardware_flow_control_set

MR A Ao R B L

usart_flag_get

KA 1 flag RS2 EHil

usart_flag_clear

TR E M flag KRR E

5.19.1 K ¥ usart_reset

NRHIA T %L usart_reset

3 468. K usart_reset

TiH Eii:py
R usart_reset
Eap g it void usart_reset(usart_type* usart_x);
DhRek HFa € 1) USART SMEE I 7 A7 88 S AL
MANSHA usart_x: fHEMIH O4M%, W: USART1. USART2. USART3...
MANZH 2 I
it 25 7
R [EME 7
So oAt 7
o 18 R crm_periph_reset
2Nl
[* reset usart1 */
usart_reset(USART1);

5.19.2 ¥ usart_init
TERIA T PR usart_init

2023.07.18
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5.19.3

2023.07.18

& 469. RI usart_init

BiH #R
A€ 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);
Thegfig WERRER L BRI A S AT R
MANSEA usart_x: fHEMIH M4, W: USART1. USART2. USART3...
WASH 2 baud_rate: & D4 i {3 TR
MINZH 3 data_bit: 5 #4137 %6 1
LN stop_bit: #1451k o7 58 Ji
th =% 7
I[N 7
Sk ok AF MR I B2 AR RE A 00 R BEAT RE
Wi e 2 x
data_bit

Hi 138 TR Bt Aor v

USART_DATA 8BITS: %i#f % &4 8-bit
USART_DATA 9BITS: %i#f7 % &4 9-bit
stop_bit

Hi 18 TR ) 2 LAy 8
USART_STOP_1_BIT:
USART_STOP_0 5 BIT:
USART_STOP_2 BIT:
USART_STOP_1_5 BIT:
Bl

5 IEALBEE Sy 1 A bit
5 IEALYEE Y 0.5 4 bit
5 IEAL YR E N 2 A bit
P IEALYEE N 1.5 A4 bit

/* configure uart param */
usart_init((USART1, 115200, USART_DATA_8BITS, USART_STOP_1_BIT);

¥ usart_parity_selection_config

NEHIA T %L usart_parity_selection_config

£ 470. EK# usart_parity_selection_config

A i)
ZERAEA usart_parity_selection_config
R T void usart_parity_selection_config(usart_type* usart_x,
usart_parity_selection_type parity);
ThRedtik 58 75 AT 0 E
WMASHA usart_x: FRERIE O4ME, . USART1. USART2. USARTS...
HNSH 2 parity: & FIE R A 10 B R 56 r 20
i 24 7
IR [EME 7
So okt p
B H R 4 7
parity
A I TR A B AL 56 77 50
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USART_PARITY_NONE: TR

USART _PARITY_EVEN: BRI
USART_PARITY_ODD: AR
il

/* config usart even parity */
usart_parity_selection_config(USART1, USART_PARITY_EVEN);

5.19.4 PR¥ usart_enable
NERHIAR T PR usart_enable

% 471. K ¥ usart_enable

T H Eii:pa
efe usart_enable
R E R Y void usart_enable(usart_type* usart_x, confirm_state new_state);
ThRedtiid AMRASRE CE
MANZH usart_x: fHEMH L4, W: USART1. USART2. USART3...
MANZ¥ 2 new_state: EMHRA, g (TRUE) Kfig (FALSE)
ot 28 x
IR [FH o
So oAt I
W e 2 I
~Hl
/* enable usart1 */
usart_enable(USART1, TRUE);

5.19.5 E ¥ usart_transmitter_enable

T RAE T K% usart_transmitter_enable

® 472. E# usart_transmitter_enable

TiH
ERAE usart_transmitter_enable
PR ER T void usart_transmitter_enable(usart_type* usart_x, confirm_state new_state);
Dhredd HMBORIBERE B E
HNSH usart_x: ¥EERIE OAME, W: USART1. USART2. USARTS...
BMINSHL 2 new_state: WEMHRE, i (TRUE) %EE (FALSE)
it 25 7
IR [AME 7%
So oAt 7
W F R 2 7
2Nl
[* enable usart1 transmitter */
usart_transmitter_enable(USART1, TRUE);
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5.19.6 ¥ usart_receiver_enable
NERAIR T B %L usart_receiver_enable

R 473. EK# usart_receiver_enable

BiH #R
A EA usart_receiver_enable
PR T void usart_receiver_enable(usart_type* usart_x, confirm_state new_state);
Thegdid HMBCIRE R B E
LN | usart_x: fEEMHO4ME, W USART1. USART2. USARTS...
BINZH 2 new_state: EIIFUIRS, ik (TRUE) kft (FALSE)
ot 28 x
I ) 7
Sk ok AF 7
Bl H B 4 7
il
/* enable usart1 receiver */
usart_ receiver _enable(USART1, TRUE);

5.19.7 BK¥ usart_clock_config

FFEAER T K% usart_clock_config

2023.07.18

& 474. FR¥ usart_clock_config

A Ei:13%)
ERAE usart_clock_config
PR3 A void usart_clock_config(usart_type* usart_x, usart_clock_polarity _type clk_pol,
usart_clock_phase_type clk_pha, usart_lbcp_type clk_Ib);
Digeflid [F0 T RE I B AR I ARG ST I E
MANSHA usart_x: fHEMIH O4M%, W: USART1. USART2. USART3...
MNSHL 2 clk_pol: [F]5 DyRe i FH i s b il 14
MNSH3 clk_pha: [F]5ZyRe A A B i i AE 7
MNSHL 4 clk_Ib: [FEFDfERE—BHIENRE A bit B (BmhL I B2 G
i 24 7
IR [al{E 7
Stk kAT o
B H R 4 o
clk_pol
5] 25 Th e i B Al

USART_CLOCK_POLARITY_LOW: s}tz ik e 1
USART_CLOCK_POLARITY_HIGH: bkt s 7

clk_pha
[ERA R N LA

USART_CLOCK_PHASE_1EDGE: £ tH{ A — AN
USART_CLOCK_PHASE_2EDGE: M #fH{ N5 AN

clk_lb
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[F) 2 D e 40 B J5 — A bt I8P

USART_CLOCK_LAST BIT_NONE: i s

USART_CLOCK_LAST BIT_OUTPUT: £ 44t

il

/* config synchronous mode */

usart_clock_config(USART1, USART_CLOCK_POLARITY_HIGH, USART_CLOCK_PHASE_2EDGE,
USART_CLOCK_LAST_BIT_OUTPUT);

5.19.8 ¥ usart_clock_enable
NERAIA T PR usart_clock_enable

% 475. E¥ usart_clock_enable

T H Eii:pa
efe usart_clock_enable
PR E R Y void usart_clock_enable(usart_type* usart_x, confirm_state new_state);
ThRestiid [F]0 D Re i b A R B
MANZH usart_x: fHEMH L4, W USART1. USART2. USART3...
MANZ¥ 2 new_state: EMHRE, g (TRUE) kfg (FALSE)
ot 28 x
IR [F{H o
So oAt I
W e 2 I
~Hl
/* enable clock */
usart_clock_enable(USART1, TRUE);

5.19.9 EK¥ usart_interrupt_enable

T AR T B # usart_interrupt_enable

F® 476. B3I usart_interrupt_enable

TiH Eii:py
ZERAEA usart_interrupt_enable
PR B T void usart_interrupt_enable(usart_type* usart_x, uint32_t usart_int, confirm_state
new_state);
Thredd T Re s E
LN usart_x: ¥EERIE OAME, W: USART1. USART2. USARTS...
MINSH 2 usart_int: 5 5& i A
MINZH 3 new_state: ¥ ERHCIRE, it (TRUE) %iE (FALSE)
it 25 7
R [EME 7
So oAt 7
Wi F R 2 x
usart_int
7€ KA B T o
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USART_IDLE_INT:
USART_RDBF_INT:
USART_TDC_INT:
USART_TDBE_INT:
USART_PERR_INT:
USART_BF_INT:
USART_ERR_INT:

USART_CTSCF_INT:
~Fi

5.19.10

e 2 IR v B
FRUSCEE buff 356t b7
FIE B 5 B P T
FIEHHE buff 23 7
R UG 5% Hh 7
IRVl ]
FHR T

CTS (Clear To Send i&[& &%) 2L

/* enable usart1 transmit complete interrupt */
usart_interrupt_enable (USART1, USART_TDC_INT, TRUE);

PR % usart_dma_transmitter_enable

TR T K% usart_dma_transmitter_enable

5.19.11

2023.07.18

% 477. B¥ usart_dma_transmitter_enable

T H Eii:pa
R usart_dma_transmitter_enable
R E R Y void usart_dma_transmitter_enable(usart_type* usart_x, confirm_state
new_state);
e ik DMA RiA (e E
MNZH usart_x: fHEMH 4%, W USART1. USART2. USART3...
HINSHL 2 new_state: WEMFRE, {5 (TRUE) kHE (FALSE)
a2 8 x
IR [E{H o
So oAt I
W e I
~Hl
/* enable dma transmitter */
usart_dma_transmitter_enable (USART1, TRUE);

¥ usart_dma_receiver_enable

NERAIAR T BB % usart_dma_receiver_enable

£ 478. ¥ usart_dma_receiver_enable

T H ik
ZERAEA usart_dma_receiver_enable
R ER T void usart_dma_receiver_enable(usart_type* usart_x, confirm_state new_state);
Dhredd DMA Fii e e B
HNSH usart_x: FREME 4ME, W: USART1. USART2. USARTS...
MINSH 2 new_state: ¥ ERHCIRE, it (TRUE) %iE (FALSE)
Hth =% W
Al ) i
So oAt 5
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W H Ei: o)
B R ¥
2Nl
/* enable dma receiver */

usart_dma_receiver_enable (USART1, TRUE);

5.19.12 K% usart_wakeup_id_set

NI T R E usart_wakeup_id_set
F 479. FK# usart_wakeup_id_set

i H Had
A EA usart_wakeup_id_set
R Y void usart_wakeup_id_set(usart_type* usart_x, uint8_t usart_id);
ThRedtiid M 1D B E
MANSHA usart_x: fHEMIH O4M%, W: USART1. USART2. USART3...
MIANSH 2 usart_id: FE X E KMEE ID
it 2% W
IR [EME 7
et kAT I
W F e 2 I
Nl
/* config wakeup id */
usart_wakeup_id_set (USART1, 0x88);

5.19.13 K # usart_wakeup_mode_set

NERHIA T K%L usart_wakeup_mode_set

% 480. ¥ usart_wakeup_mode_set

TiH Eii:py
R usart_wakeup_mode_set
PR 2 B void usart_wakeup_mode_set(usart_type* usart_x, usart_wakeup_mode_type
wakeup_mode);
Dhredd M AR =X 1
INZHA usart_x: #REMH H4ME, W: USART1. USART2. USARTS...
NS 2 wakeup_mode: B MR
25 7
R [EME 7
So oAt 7
W F R 2 7

wakeup_mode

MEEBROIRZAS AT e e R i B

USART_WAKEUP_BY_IDLE_FRAME: B 7 PR
USART_WAKEUP_BY_ MATCHING ID: P FIVTAD 1D HEAT AR
~Fl
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/* config usart1 wakeup mode */

usart_wakeup_mode_set (USART1, USART_WAKEUP_BY_MATCHING_ID);

5.19.14 ¥ usart_receiver_mute_enable

AR T PR %L usart_receiver_mute_enable

5.19.15

2023.07.18

% 481. ¥ usart_receiver_mute_enable

i H Had
A EA usart_receiver_mute_enable
PR void usart_receiver_mute_enable(usart_type* usart_x, confirm_state new_state);
ThRedtiid AR E R A R 1 B
MANZH usart_x: fHEMH L4, W: USART1. USART2. USART3...
MANZH 2 new_state: EMHRA, g (TRUE) kfig (FALSE)
a2 8 x
IR [F{H o
So oAt I
W F e 2 I
il
/* config receiver mute */
usart_receiver_mute_enable (USART1, TRUE);

B ¥ usart_break_bit_num_set

AR T Bk % usart_break_bit_num_set

% 482. ¥ usart_break_bit_num_set

TiH Eii:py
ERAE usart_break_bit_num_set
R AR T void usart_break_bit_num_set(usart_type* usart_x, usart_break_bit_num_type
break_bit);
DhRek Wi i B
MANSHA usart_x: fHEMIH O4M%, W: USART1. USART2. USART3...
BMINSHL 2 break_bit: K 2R
it 25 7
IR [AME 7
So oAt 7
W F R 2 x
break_bit
W T B2 R

USART_BREAK_10BITS: Wimi& e N 10 4 bit
USART_BREAK_11BITS: WiJFmi & #5e N 11 4> bit

2N

/* config break frame length 10bits */
usart_break_bit_num_set (USART1, USART_BREAK_10BITS);
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5.19.16 ¥ usart_lin_mode_enable

N AR T K% usart_lin_mode_enable

X 483. E ¥ usart_lin_mode_enable

BiH #R
A EA usart_lin_mode_enable
PRI # 5 Y void usart_lin_mode_enable(usart_type* usart_x, confirm_state new_state);
Thegdid lin 452 2 fa RE 150 L
LN | usart_x: fEEMHO4ME, W USART1. USART2. USARTS...
BINZH 2 new_state: EIIFUIRS, ik (TRUE) kft (FALSE)
ot 28 x
I ) 7
Sk ok AF x
Bl H B 4 7
il
/* enable usart1 lin mode */
usart_lin_mode_enable (USART1, TRUE);

5.19.17 % usart_data_transmit

FERAER T K # usart_data_transmit

% 484. B¥ usart_data_transmit

A i3}
ERAE usart_data_transmit
R Y void usart_data_transmit(usart_type* usart_x, uint16_t data);
Difedtiik et ik
MANSEA usart_x: fHEMIH O4M%, W: USART1. USART2. USART3...
MANSH 2 data: 5 ERIAEHE
i 24 &
IR [FIME ¥
SR kAT &
R FH e 4 7
Bl
[* transmit data */
uint16_t data = Ox88;
usart_data_transmit (USART1, data);

5.19.18 ¥ usart_data_receive
MR T ¥ usart_data_receive

# 485. B ¥ usart_data_receive

WA Ei:3o
PRI H4 usart_data_receive
P Ot uint16_t usart_data_receive(usart_type* usart_x);

2023.07.18
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W H Ei: o)
ThRestik HaE U
MANSEA usart_x: fHEMIH O4M%, W: USART1. USART2. USART3...
MANZH 2 ¥
R EME uint16_t: & [Al U 2 i Fodfs
So oAt I
Wi F e 2 I
Nl
[* receive data */
uint16_t data = 0O;
data = usart_data_receive (USART1);

5.19.19

B ¥ usart_break_send

NERIA T % usart_break_send

% 486. ¥ usart_break_send

i H

(P

usart_break_send

PR 4

void usart_break_send(usart_type* usart_x);

BILi 1 (R

FIE W Wit B

MASHA

usart_x: FEERIEH HAME, W: USART1. USART2. USARTS...

MMANZH 2

¥

it 25

R EHME

Sepa At

e FH e 2

off [ ofl | off | ot

Bl

/* send break frame */
usart_break_send (USART1);

5.19.20

¥ usart_smartcard_guard_time_set

NEHIA T K% usart_smartcard_guard_time_set

R 487. K ¥ usart_smartcard_guard_time_set

A iR
ZERAE usart_smartcard_guard_time_set
PR 2 A void usart_smartcard_guard_time_set(usart_type* usart_x, uint8_t
guard_time_val);
Difeftiik A RE AR AP N ) B E
WMASHA usart_x: FRERE O4ME, . USART1. USART2. USARTS...
WMANSH 2 guard_time_val: 5 Z R E KR I A, G : 0x00~0xFF
25 7
IR [EME 7

2023.07.18
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BH EiE:p4y
PSS ¥
ek i ek % x
Bl

/* usart guard time set to 2 bit */
usart_smartcard_guard_time_set(USART1, 0x2);

5.19.21 % usart_irda_smartcard_division_set

MR T ¥ usart_irda_smartcard_division_set

% 488. ¥ usart_irda_smartcard_division_set

A i3}
A€ usart_irda_smartcard_division_set
R E R Y void usart_irda_smartcard_division_set(usart_type* usart_x, uint8_t div_val);
DhRedtiik LLHMN e R AU o A
MANSEA usart_x: fHEMIH O4M%, W: USART1. USART2. USART3...
MINSH 2 div_val: Z34ifE
i 24 7
IR [EME 7
Se kAT 7
B R o
~Hl
/* usart clock set to (apbclk / (2 * 20)) */
usart_irda_smartcard_division_set(USART1, 20);

5.19.22 ¥ usart_smartcard_mode_enable

NEAIA T ¥ usart_smartcard_mode_enable

%+ 489. F¥ usart_smartcard_mode_enable

TiH Eii:py
R usart_smartcard_mode_enable
PR % A void usart_smartcard_mode_enable(usart_type* usart_x, confirm_state
new_state);
Thegfig B RE R RE R E
INZHA usart_x: #REMH H4ME, W: USART1. USART2. USARTS...
NZH 2 new_state: R EIFUIRA, i (TRUE) kBt (FALSE)
25 7
R [EME 7
So oAt 7
Wik F pa 2 x
Nl
/* enable the smartcard mode */
usart_smartcard_mode_enable(USART1, TRUE);

2023.07.18
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5.19.23

% ¥ usart_smartcard_nack_set

TR T pA% usart_smartcard_nack_set

3+ 490. E ¥ usart_smartcard_nack_set

BiH #R
A EA usart_smartcard_nack_set
PR T void usart_smartcard_nack_set(usart_type* usart_x, confirm_state new_state);
Thegdwik BRI NACK (R E
LN | usart_x: fEEMHO4ME, W USART1. USART2. USARTS...
BINZH 2 new_state: EIIFUIRS, ik (TRUE) kft (FALSE)
ot 28 x
I ) 7
Sk ok AF x
Bl H B 4 7
il
/* enable the nack transmission */
usart_smartcard_nack_set(USART1, TRUE);

5.19.24 ¥ usart_single_line_halfduplex_select

NEIA T K% usart_single_line_halfduplex_select

5.19.25

2023.07.18

® 491. E# usart_single_line_halfduplex_select

A i3}
ERAE usart_single_line_halfduplex_select
R Y void usart_single_line_halfduplex_select(usart_type* usart_x, confirm_state
new_state);
Difedtiik BAEW AR E
MANSHA usart_x: fHEMIH O4M%, W: USART1. USART2. USART3...
MINZH 2 new_state: EMIHRA, flifg (TRUE) *kfig (FALSE)
it 24 &
IR [FIME ¥
SR kAT 7
R FH eR 4 7
Bl
/* enable halfduplex */
usart_single_line_halfduplex_select(USART1, TRUE);

B3 usart_irda_mode_enable

R T BB % usart_irda_mode_enable

% 492. ¥ usart_irda_mode_enable

T H

Hik

usart_irda_mode_enable

= | R
&
b
fe

void usart_irda_mode_enable(usart_type* usart_x, confirm_state new_state);
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W H Ei: o)

ThRestik ZLAME A R A

MANSEA usart_x: fHEMIH O4M%, W: USART1. USART2. USART3...
MASH 2 new_state: EMIHRA, fifg (TRUE) kfg (FALSE)

12 [EME ¥

So oAt I

Wi F e 2 I
Nl

/* enable irda mode */

usart_irda_mode_enable(USART1, TRUE);

5.19.26

B ¥ usart_irda_low_power_enable

NEAIA T B # usart_irda_low_power_enable

% 493. E¥ usart_irda_low_power_enable

5.19.27

H #iR
A€ usart_irda_low_power_enable
PR # 5 A void usart_irda_low_power_enable(usart_type* usart_x, confirm_state
new_state);
Dhread LLAME R DI FEE e B B
MNZH usart_x: fHEMH 4%, 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
~Hl
/* enable irda lowpower mode */
usart_irda_low_power_enable (USART1, TRUE);

¥ usart_hardware_flow_control_set

AR T sk % usart_hardware_flow_control_set

2023.07.18

£ 494. ¥ usart_hardware_flow_control_set

A iR
ZERAE usart_hardware_flow_control_set
PR 2 A void usart_hardware_flow_control_set(usart_type*
usart_x,usart_hardware_flow_control_type flow_state);
Difeftiik AMRAEPR R B
WMASHA usart_x: FRERE O4ME, . USART1. USART2. USARTS...
BINZH 2 flow_state: 4= E
25 p
IR A p
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HiA iR
S okt ¥
B H R 4 ¥
flow_state
USART_HARDWARE_FLOW_NONE: TCAEARLAE
USART_HARDWARE_FLOW_RTS: AR rts
USART_HARDWARE_FLOW_CTS: A cts

USART_HARDWARE_FLOW_RTS_CTS:  fifif% rts 5 cts FL[F {8 4

Bl

/* hardware flow set none */
usart_hardware_flow_control_set (USART1, USART_HARDWARE_FLOW_NONE);

5.19.28 % usart_flag_get
FRME T AL usart_flag_get

% 495. ¥ usart_flag_get

i H

i7p%)

”

iy

usart_flag_get

==

R HUR Y

flag_status usart_flag_get(usart_type* usart_x, uint32_t flag);

BILi 1 (R

A e i) flag IRA& R E i

LN 2|

usart_x: ¥EERIE OAME, W: USART1. USART2. USARTS...

MASH 2 flag: TR EM flag #r &

i 24 7

IR [F{E flag_status: RELIRZSFRE, Eig (SET), KEiEL (RESET)
Je skt 7

B F e 7

flag

USART_CTSCF_FLAG:

CTS (Clear To Send &% ki%) Afbbr&

USART_BFF_FLAG: W R &
USART_TDBE_FLAG: Ki% buff Shrd
USART_TDC_FLAG: RIETE AR &
USART_RDBF_FLAG: BRUSCEE buff s &
USART_IDLEF_FLAG: 2 PR iR &
USART_ROERR_FLAG: B AR &
USART_NERR_FLAG: g 75 AR b

USART_FERR_FLAG:
USART_PERR_FLAG:

2N

W R bR S
BRI R IR S

/* wait data transmit complete flag */
while(usart_flag_get (USART1, USART_TDC_FLAG) == RESET);

5.19.29

PR ¥ usart_flag_clear

NERAA T R usart_flag_clear

2023.07.18
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BiH #R
A€ usart_flag_clear
PR 2 A void usart_flag_clear(usart_type* usart_x, uint32_t flag);
Thegfik THERARE W flag R&FRE
MANSEA usart_x: fHEMIH O4M%, W: USART1. USART2. USART3...
HMANSH 2 flag: f&7EHRE flag #5&
th =% 7
A EIf ) P
Se ik AF 7
iR H B 2 7
flag

R 496. K% usart_flag_clear

USART_CTSCF_FLAG:
USART_BFF_FLAG:
USART_TDC_FLAG:
USART_RDBF_FLAG:

N

520 EFi7# (WDT)

WDT &7 a4 wdt_type, & T 3CfF“at32f415_wdt.h 40 T

2023.07.18

CTS (Clear To Send &R &%) Zibhrd

Wi bR &
AL SRR
FRUSCEAE buff bR &

/* clear data transmit complete flag */
usart_flag_clear (USART1, USART_TDC_FLAG );

/**

* @brief type define wdt register all

¥/
typedef struct
{

} wdt_type;

TRGH T WDT 748650

F 497. WDT FHB/INFE

Hrs Ei::3o
cmd AL
div T AT A7 2
rid HRE I AT AT A
sts WETAEE

TRGH T WDT FE R U

% 498. WDT FEE$ua A

RH 4

iR

wdt_enable

&I RE

3R
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5.20.1

5.20.2

5.20.3

2023.07.18

wdt_counter_reload HECT S
wdt_reload_value_set wEEHE
wdt_divider_set B S E

wdt_register_write_enable

fi#8 WDT_DIV. WDT_RLD &85 {147

wdt_flag_get

ARIUR S

¥ wdt_enable
NERAA T pRE wdt_enable

 499. K# wdt_enable

A Had

A EA wdt_enable

BRI void wdt_enable(void);

Tyhe ik Bl LR

MANSHA %

25 W

R EME I

Se kAT I

B R FH R 2 I

Bl

| wdt_enable();

¥ wdt_counter_reload

MR T % wdt_counter_reload

% 500. ¥ wdt_counter_reload

TiH Eii:py
R wdt_counter_reload
RRAE Y void wdt_counter_reload(void);
DhRe ik HEH
MNZH T
S8 x
IR x
Sk kAT x
W F R 2 x
i

‘ wdt_counter_reload();

B wdt_reload_value_set

N RAIER T PRE wdt_reload_value_set

% 501. ¥ wdt_reload_value_set

BH

[P

wdt_reload_value_set

& 342 R
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5.20.4

5.20.5

2023.07.18

HiA iR
PR void wdt_reload_value_set(uint16_t reload_value);
Tifeftig wE E R
BMANSH reload_value: HE#HH, YEH| 0x000~0xFFF
i 24 ¥
12 [EME ¥
etk kAT ¥
B H R 4 ¥
~Hl

l wdt_reload_value_set(OxFFF);

¥ wdt_divider_set
TNERIIA T % wdt_divider_set

% 502. E#¥ wdt_divider_set

H #iR
efe wdt_divider_set
BRI 2R Y void wdt_divider_set(wdt_division_type division);
DhRedtiik WE S E
WA division: & [ 1S/ $i{e
Z R E i division 7 3 21224V EUE U
a2 8 x
A EIRN 7
Sk ok AF x
Bl H R 2 7
division
A1 HuE
WDT_CLK_DIV_4: 4 7350
WDT_CLK_DIV_8: 8 74t

WDT_CLK_DIV_16: 16 734
WDT_CLK_DIV_32: 32 7
WDT_CLK_DIV_64: 64 734
WDT_CLK_DIV_128: 128 /34
WDT_CLK_DIV_256: 256 /347
N

‘ wdt_divider_set(WDT_CLK_DIV_4);

¥ wdt_register_write_enable
TR T BAE wdt_register_write_enable

% 503. ¥ wdt_register_write_enable

BH [P

4 wdt_register_write_enable

==
&
5
e

void wdt_register_write_enable( confirm_state new_state);

% 343 |
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5.20.6

5.21

2023.07.18

HiA Ei::p%
ThRestik fi#8 WDT_DIV. WDT_RLD # £33 B R4
5 N K 1 new_state: & f7# A BI(ERE
ZSHOT LI Kbz —: TRUE. FALSE

IR [E{E 7

S Ak 7

W F R 7

il

l wdt_register_write_enable(TRUE);

¥ wdt_flag_get

NRIIA T R wdt_flag_get

% 504. E¥ wdt_flag_get

H #iR
R4 wdt_flag_get
PR # 5 A flag_status wdt_flag_get(uint16_t wdt_flag);
Thred REAR EADIRTS

LN 2|

flag: & EIRBUIRZHIbr L L E
S EEMRIR I flag

it 25 7

YL EN flag_status: FREALFPRES
ZREMER bz —: SET. RESET

SR okt 7

B F e 7

flag

T iR EARBURES AR &, KT 5T

WDT_DIVF_UPDATE_FLAG:

3 AU 5B e b 5

WDT_RLDF_UPDATE_FLAG: HAE 5T 56 bR &

2N

‘ wdt_flag_get(WDT_DIVF_UPDATE_FLAG);

HOE TR (WWDT)

WWDT ZF 17 #4514 wwdt_type, & LT3 “at32f415_wwdt.h 40T -

/**

* @brief type define wwdt register all

*/
typedef struct
{

} wwdt_type;

% 3447
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TRGH T WWDT 4788 5%

% 505. WWDT FERMNMNE

FhH g
ctrl P A AR
cfg M B 274798
sts KRR

10

THREE T WWDT BB Ha

Y
& 506. WWDT % s 5
g & R
wwdt_reset CARES RS =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 B 3RHL
wwdt_counter_set HERE
wwdt_window_counter_set W IMERE
5.21.1 BK¥ wwdt_reset
TNRIIA T R E wwdt_reset
% 507. ¥ wwdt_reset
WA Ei::3%)
R wwdt_reset
A5 Y void wwdt_reset(void);
ThRe sk WG TVIEAL, K& G a7 38 = AR R E
NS H 7
it 25 7
R [BE 7
SRkt 7
B 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

NRAIAR T BB % wwdt_divider_set

% 508. ¥ wwdt_divider_set

A iR
PR EA wwdt_divider_set
R Y void wwdt_divider_set(wwdt_division_type division);
Difeflid AR E

2023.07.18
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BH

MWASHA

division: & 1% [ 14135 {H

S E AT division 715 B 2 12230 o v HUE TG

12 [EME ¥
etk AT ¥
B H R 4 ¥
division

&A1 A
WWDT_PCLK1_DIV_4096:
WWDT_PCLK1_DIV_8192:

4096 73 Hi
8192 714l

WWDT_PCLK1_DIV_16384: 16384 /34
WWDT_PCLK1_DIV_32768: 32768 734l

Bl

‘ wwdt_divider_set(WWDT_PCLK1_DIV_4096);

5.21.3 ¥ wwdt_enable

NERHIA T K% wwdt_enable

* 509. EK# wwdt_enable

H
R wwdt_enable
PR 25 A void wwdt_enable(uint8_t wwdt_cnt);
Dhred [CIRERRE O d
MANSHA wwdt_cnt: & LA TSR WIME, T 0x40~0x7F
25 W
A EIRN 7
Sk ok AF x
B F eR 2 7
Nl

| wwdt_enable(0x7F);

5.21.4 K¥ wwdt_interrupt_enable
TERAHE T K% wwdt_interrupt_enable

* 510. K% wwdt_interrupt_enable

A
ZERAEA wwdt_interrupt_enable
PR 2 A void wwdt_interrupt_enable(void);
Difiedtiik BT W AR
AN 7
i 24 7
R [EME 7
So okt 7

2023.07.18
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BH

[P

W F R 2 7

Bl

‘ wwdt_interrupt_enable();

5.21.5 % wwdt_counter_set

NERIA T K% wwdt_counter_set

% 511. B¥ wwdt_counter_set

A ik
DA EA wwdt_counter_set
PR void wwdt_counter_set(uint8_t wwdt_cnt);
ThRestiik THEERE
MANSEA wwdt_cnt: & HETfITHEE, i 0x40~0x7F
i 24 ¥
IR [FME 7
Seth kAT 7
B R FH R 2 7
il

‘ wwdt_counter_set(0x7F);

5.21.6 K% wwdt_window_counter_set

NERIIA T K% wwdt_window_counter_set

% 512. B¥ wwdt_window_counter_set

TiH Eii:py
R wwdt_window_counter_set
R AR T void wwdt_window_counter_set(uint8_t window_cnt);
DhRek HIEBE
MANSHA wwdt_cnt: & HET % D18, EH 0x40~0x7F
25 7
R [EME 7
So oAt 7
e FH el £ 7
2Nl

‘ wwdt_window_counter_set(0x6F);

5.21.7 E¥ wwdt_flag_get
FERAIA T A% wwdt_flag_get

% 513. E# wwdt_flag_get

BiH iR
PR EA wwdt_flag_get
R Y flag_status wwdt_flag_get(void);

2023.07.18
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HiA iR

Thae ik SR vE B EE  Wbn SRS

HNZSH 7

i 25 7

12 [EME flag_status: FrELHPRES

ZIREE Py H 2 —: SET. RESET

SRSkt 7

e F R 7

il

| wwat_flag_get();

5.21.8 E¥ wwdt_flag_clear
NERIIA T % wwdt_flag_clear

* 514. B wwdt_flag_clear

mA iR

R wwdt_flag_clear
PR # 5 A void wwdt_flag_clear(void);
ThRe sk T R S P R

LN 7

28 7

I B 7
SR ok 7
e A L o 4 7

il

‘ wwdt_flag_clear();
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6
6.1

6.1.1

2023.07.18

EREMR
RS

W T 2L CAT I A2 R demo HdEAT RS Ui TiE B AL 5 %5 0€ L device #MFRID B, 12
AT PR A A ST RS R SO RN A, AP 51 T MCU B 570 5E SR R R
PR ARAG X PR T AR B B SO iR R AT S (LU AR LA at32f403avgt? 1F 7R il
s HARRIN SRS IESINES IEED, BEUNEEEAML: 1. K device, 2. BT EE
X

KEIL 71 2-4%:

&4 device, #AELIRAIERUIT:
@© s EEAFE“Options for Target”.
@ i Device i .

@ IEPETHREY)HM Device BT,

& 29. Keil & device

File Edit View Project Flash Debug Peripherals Tools 5VCS  Window Help

EELIEEE-Y | | B Te| FE A UE| B s 2 Q- o &-|[F) &
L @ M %g template |Z| ﬁ ’ ‘_? @
-
Project 2B k4 Options for Target “template’ | P |
=714 Project: template 2
543 template [Tevice | Target | Output | Listing| User | C/CH | Asn | Linker | Debug | Utilities
0 user
B3 bsp |Soﬂ'f\'are Packs J
EF firmware Vendor: AderyTek Software Pack
B cmsis Device: -AT32F403AVGTT Pack: |AmeryTek AT32F403A_407_DFP.209
L0 readme Toolset: ARM URL:  www. keil. com/ddZ
Search: |

1 -AT32F402ARGT7 j AT32F4is a new 32-bit high performance, low power consumption -
universal microcontroller family powered by the ARM Cortex-M4 RISC —

&3 -AT32RI03AVCTT core which targeted at various MCL application areas.

21 _AT3I2F403AVETT @ AT32F4 family intearates features to simplify system design and

m

provide customers wide mnge of comprehensive and superior cost
£3 [-AT32F403AVGTT effective MCU portfolios with proven technology and great

e AT32F405 innovation

% aT32RI07 AT32FAD3A - ARM Cortex-M4 Core
“§ AT32F41x Series Frequency upto 240 MHz

X Fash access zero wait state

% AT22FA2x Series Single-cycle multiplier and hardware divider
#% ATI2F43x Series NVIC support 16 intemal, 68 extemal intemupts, each has 16 priorty

. levels

4 b -

[1:4 | Canecel Defaults | Help

BEUR 5 %58 S, BRI P IRAE R

@© A diEARFE“Options for Target”.

@ Al CIC++ETF

@ ¥ Define F=H4 J5iA 7Y 5 % IMIFR, HRIEE 1 ARSNTFEYHRA S 1% € Lo
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& 30. Keil BuRE X

File Edit “iew Project Flash Debug Peripherals Tools SVCS Window Help

NEdd| s @]9 o

o | B R BB

1E 1| @ o Jarla-e s e |E) A

-0 readme

EE e[ enpie EISEER )
k] Options for Target “template’ XS
k3 Opt g p L J
=% Project: template ——
5545 template Devica | Target | Output | Listing| User  [/TFF |em | Linker | Dabug | Utilities
a user .
: bsp Prep Symbols 3
E firmware Define: IﬂT}ZFmVGW.PSE_STDPERIPH_DRIVER.AT_START_FM»‘\_V1
0 emsis Undefine: I

— Language / Code Generation

™ Execute-only Code [~ Stict ANSIC Wamings: INI Wamings 'I

Optimization: ILEVeI 000 vl [~ Enum Container always int [T Thumb Made
I~ Optimize for Time ™ Plain Char is Signed ™ Mo Auto Includes
I~ Split Load and Store Multiple ™ Read-Only Position Independertt [~ €58 Mode
¥ One ELF Section per Function ™ Read-Wiite Posttion Independent I GNU extensions
|”g:tae I..\..\. M Mibrarieshdriversting:. A5\ Mibraries'\cmsis\cmd'core_support . b5 ibrariesvemsis'om4 J
5
Misc I
Controls
Compiler  |-c —cpu Cortex-M4 fp sp g 00 -apes=interwork —split_sections - ../../../__Abraries/drivers./inc -1 s
control |../../../. Aibraries/cmsis/emd./core_support - /.7 ../ Abraries/cmsis/cmd./device_support - __/inc -|
string =
()4 Cancel Defaults Help

6.1.2

2023.07.18

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.. .

# 350 ;W
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& 31. IAR I device

@ template - 1AR Embedded Workbench IDE - Arm 8.22.2 ActiveSemi > [=[@] % ]
Altera »
Edit View Project CMSIS-DAP Tools Window Help
AmbigMicro >
AnalogDevices »
ARM »
Debug ArteryTek , AT32F403
Files O B . Axell > AT32FA03A > ArteryTek -AT32F403ACCT7
Cal
ltemplate - Debu: ereaow @ Broadcom » AT32FA07 » ArteryTek -AT32F403ACCUT
bsp c )
s . Eeye Cirrus » AT32FA13 » ArteryTek -AT32F403ACETT
M firmware . Runtime Checking Cypress » AT32F415 » ArteryTek -AT32F403ACEUT
® W readme C/C++ Compiler Library Gptioms 2 [ MISmcCo004 [ wIse Epson » AT32FA21 » ArteryTek -AT32FA03ACGT7
m B user . Assembler Target | Gutput | Library Configwation | Library
o vt Comverter Faraday » AT32F425 » ArteryTek -AT32F403ACGU7
= utpul 13 t b
s Custom Buld Fesssser varien Fujitsu y AT32FA35 y ArteryTek -AT32F403ARCT7
; :
Buid Actions © Core Lotett =] @ g > AT32F437 » ArteryTek -AT32F403ARET?
Linker @ Deviee JorteryTek ~AT3ZF40GAVGTT =8
Debugger HDSC > AT32FA0c V1 > ArteryTek -AT32F403ARGTT
Smulator © OMSTS-Fack ] Hilscher » AT32L021 » ArteryTek -AT32F403AVCTT
CADL
cmsIS AP Endian mode  Flosting point settings Haltek | ATIZWE4LS »|  ArteryTek -AT32FA03AVET?
g [ arionTek -ATS2R0AVGTT ]
DB Server @ L. . (ot e Infineon ArteryTek -AT32F403AVGT7
Liet/TTAGHEt Big Lapis 3
IHink1-Trace BE32 D Linear 5
I Stellaris @ BES
:;"“_"k [ JAdvanced SIND (FEQN) P 4
nﬂ';:: [710SF Extemsion [ ]TrustZone Mediatek 4
Third-Party Driver Microchip ,
TIMSPFET Micronas »
Es Microsemi ,
w [ o R

NetSilicon »

NaordicSemi »

Nuvoton 3

NXP »

‘ONSemiconductor »

Redpine S

Renesas »

Samsung 3

sC »

SiliconLaboratories 3

Socle 3

Sonix 3

ST »

i Texasnstruments ’
Debug Log Toshiba 3
Log Unimap 3
SatMay 07. 2022 11:00:35: IAR Embedded YWorkbench .22 2 (CiProgram Files (xBERAR Systems\Embedded YWorkbench § Vorago »

| armproc.dll) Xilinx »

Ratban 17 2022 110038 | nadine the CAMEIS-TIAP driver

BT % E S, AP R W R

© BArf S S TREY, JREE Options....

@ #:#% C/C++ Compiler.

® i Preprocessor &1 .

@ ¥ Defined symbols 1 i 5 (1978 5 i SUMBR, HRAR 1 PUA 5\ B DI 5 1922 XL
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& 32. IAR iR E X

@ template - AR Embedded Workbench IDE - Arm 8.222 [=[E] = ]

File Edit View Project CMSIS-DAP Tools Window Help

ERaa N - A= K5 D C

Debug -

Files w & .

=) ltemplate - Debug [v ] | Category Facto Seflings

B bsp ) General Options Multi-ile Compilation

 cmsis . Static Analysis [ Discard Unused Publics

W firmware - Runtime Cheding '2)

i readme | msmac:i9s8 | Encodings | Extrs Options |

W user . Assembler Langusge 1 | Langusgs 2 [Code [ Optimizations | Dutput [List |

i Output Qutput Converter [ e or | | Diagnostics |  MISEA-C:2004

Custom Build

Build Actions [zenere s(mda@)nclud direc

SFROT_DIES
Simulator grm: nlg:

FROT 1]
cant SPRITDIRS. . hine
CMSLS DAP SPROT_DIES".
DB Server R
Lexmacet reinclude
I-Link/3-Trace
1 Stellaris

CDefined syubols: (one per
Nu-Link A

PE micro

17

5 CTRIVER
STAINK AT_START_F403A_V1
Third-Party Driver
TIMSP-FET
TIXDS

6.2 Keil i H A Jlink TTHER D] IC b8

TE—SRERRIG O, TR BEAFIN Keil i TA20H 45 2 TN R J5 KRB F T Digm Bl id, ff
F ICP AT LAIE R #R 2] IC, {2 Jlink $ANE] IC.

G s BN R

HiREEHY—

B 33. sriREERE—

EA J-Link v7.20b Device Selection ? X

The selected device "-AT32F403AVETT" is unknown to this wversion of the J-Link software.
FPlease make sure that at least the core J-Link shall connect to, is selected
Proper device selection is required to use the J-Link internal flash loaders

for flash dosnlead or unlimited flash breakpeoints.

For some devices which require s special handling, selection of the correct device is important.

2023.07.18
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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)
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