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19.6.3 n + [ TIM_SMCRE ..ot 256
19.6.4 DMA X g [ TIM_DIERE ..o 257
19.6.5 I TIM_SRE .o enans 259
19.6.6 €+t e T =TT 260
19.6.7 / AF TIM_CCMRIE .o 261
19.6.8 / 20 TIM_CCMR2E ...t 263
19.6.9 Y [ TIM_CCERE ..o 267
19.6.10 W [ Y N 268
19.6.11 4 I 1Y 2T 269
19.6.12 ° r TIM_ARRE ... 269
19.6.13 / r TIM_CCRIE ..o e 269
19.6.14 / 20 TIM_CCR2E ..ot 269
19.6.15 / B TIM_CCRSBE ..o 270
19.6.16 / ar TIM_CCRAE ... 270
19.6.17 DMA + [ TIM_DCRE ..ot 270
19.6.18 DMA I TIM_ DMARE ...t 271

L 0 B ettt 27
K TR0t N 271

10, 7.2 P VM e e e raa e aaaa, 272
19.7.3 Bl ettt 272
19.7.4 B ieeeeeet.reeeeeteeeeeeseeeeesteeeeesseeeestteeeettateetttnteertaaerenaaranaerrnnnnn 273

L0, 7.0 DM A e e e e aaaas 273
20 I I O\ T I (S0 . G 27
22 0 SRR 27
22 O T PRSP 27
2 O T TP 27
20.3.1 R T N S 275
20.3.2 e e e e e e e e e e araeaaa—_ 277
20.3.3  Prel0a0 ettt ———————————————————————————————————————— 279
20.3.4 Pt 280
V19. 1 Copy rOxyast r € = " X
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20

20

21

NNDNDDNDNS
PR R R R

22

N
N

Vio. 1

20.35
.4

2041
20.4.2
20.4.3
20.4.4
20.4.5
20.4.6
20.4.7
20.4.8
)

2051

.12

.'5

2151
2152
2153
2154
2155
2156
2157

2161
21.6.2
21.6.3
21.6.4
2165
21.6.6
21.6.7

2171
21.7.2
21.7.3
21.7.4
21.75
21.7.6

+ L (TIM_CRL) et es et en e s s aeas 281
+ 21 TIM_CRZE ..ot 282
DMA X g [ TIM_DIERE .o 282
I TIM_SRE .ot 283

€t [ 1Y =] 2 T 283
Y I TIM_CNTE et 283

4 I TIM_ PSCE .ot 283

y FTIM_ARRE ..o 284

LT T L= S O PSR 287

IS0 11 TR 287

(LPTIM_CFG)....ooiieeeeeeeeeeeeeeeeeeeeeeeee s n s 288

W (LPTIM_CNT) oot 289
W (LPTIM_CMP) ..ottt 290
W (LPTIM_TARGET) ...t 290
a (LPTIM_IE) et 290
X, (LPTIM_IF) oo 290
+ (LPTIM_CTRL) ceetvveteeeteeeeeeeee et s s s s s s nanannenns 291

B LPTIM et 291
LPTIM oottt ettt n s enaneeen 291
LPTIM PWIM B oot 292
LPTIM i K ettt 292
LPTIM TIMEOUL  oooiiieiiiiiiiieeiieeeeeeeeeeeeeeeeeeeeeeeeeseeseessssssssssssssssssssssssssssssssnnnees 292
LPTIM 2 X e 293

(IWDT_LOAD) ...ttt 294
(IWDT_CNT) oottt 295

+ (IWDT_CTRL) w.eteeeeeeeeeee et s e s 295
(IWDT_CLR)...eeeeeeeeeee ettt 296

X A (IWDT_INTRAW) ..ot 296
X, (IWDT_MINTS) oo 296

Copy rOxyast r € = Xl



UM324xF o

22.3.7 4 (IWDT_STALL) .ottt 296
22.3.8 (IWDT_LOCK) ..ottt 297
2 2 Bl ettt ettt e et e et n ettt e e aeaens 297
22.4.1 8 IWDT ettt 297
22.42 IWDT W ettt b ettt ea s 297
22.43 IWDT B X ettt ettt en 298
22.4.4 |WDT = OO 298
23 & I OWWD TE oottt ettt ettt a st se st e enenan 299
2 3 . L ettt ettt ettt e a et et ettt an et te et s 299
0 T OO OO 299
2 3 B ettt ettt e ettt ettt e aeaens 299
2 3 . 4 ettt ettt ettt e et 300
23.4.1 + [ WWDT_CTRLE ..ot 301
23.4.2 I WWDT _CFGE ..ot 301
23.4.3 I WWDT _CNTE oottt 302
23.44 X g O WWDT _IEE .o 302
2345 X FWWDT _IFE oottt 302
2346 PCLK 4 [ WWDT _DIV_CNTE ..o 303
0 T ~ OO 303
23.5.1 X et ettt ettt et et e ettt et et et neae s eteneas 303
23.5.2 WWDT ettt aeaens 303
2 4 I R TCE ettt ettt ettt 304
2 4 . L ettt ettt ettt et et r et et e et et e ettt et re e neaens 304
24 0 2 D ettt ettt ettt ettt ettt n et 304
2 A B ettt 305
24 . A ettt ettt ettt ettt et 305
24.8. 1 RTC oottt ettt ettt ettt et n et s 305
24.4.2 ettt e aeaeas 311
24.4.3 B ettt ettt e et a ettt e et et e s et et et e et et eae et etere et eteaeeneas 311
- SOOI 312
2451 RTC FRTC_TIMEE ..o 312
2452 RTC [ RTC DATEE ..o 313
2453 RTC + [ RTC_ACCESSE ..o, 314
2454 RTC I 4+ [ RTC_TRIME ..o 315
2455 RTC ! [T RTC_TESTE .o 316
24.5.6 1 [ RTC_ALMITIMEE ..o, 316
24.5.7 1 [ RTC_ALMIDATEE ..o 317
24.5.8 1 a T RTC_ALMIENE ..o 317
24.5.9 2 [ RTC_ALM2SETTINGE ...oovovieeeceeeeeeeee e 318
24.5.10 + [ RTC_TAMPCTRLE ..o 319
24.5.11 [ RTC_TAMPCNTE ..o, 319
24512 3 €t [ RTC_TAMP3TIMEE .....ccocooveeveeereene 319
24513 3 €t [ RTC_TAMP3DATEE .....cococeeeveeeeene 320
24.5.14 €t [ RTC_TAMP2TIMEE ......ccooveveereeereeen 320
24.5.15 €t [ RTC_TAMP2DATEE .....ccocooveeveeeveeea 321
24.5.16 €t [ RTC_TAMPITIMEE .....cocooveveereeeereeenn 321
24.5.17 €t [ RTC_TAMPIDATEE .....ccocooveeveeeeveeeenn 321
24.5.18 RTC X a [ RTC_INTENE ..o 322
24519 RTC/A X [ RTC_INTRAWE ..o 322
24.5.20 RTC g, X [ RTC_INTSTAE oo, 322
V19. 1 Copy rOxyast r € = Xl
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24.5.21 RTCX [ RTC_INTCLRE ..o 323
24522 w [ RTC_BKREG NE ..o 323
24 0B ettt ettt ettt en st aenes 323
24.8.1 8 RTC oottt 323
24.6.2 RTC D ettt aee 324
24.6.3 RTC L ettt ettt n ettt ettt n sttt 324
24.6.4 RTC 2 ettt ettt ettt nn s e e 324
24.8.5 RTC ettt 325
24.8.6 RTC oottt 325
24.6.7 RTC WU ettt ettt ettt nen e 325
24.8.8 RTC Il oottt et n ettt n ettt n e 325
24.8.9 RTC oottt 326
25CAN T C A 327
< T T SORRRR 327
< T OO 327
TR SRRSO 327
T SRR 327
25.4.1 Y M ettt 327
25.4.2 A2 O SO ERURRTT 328
T - | TR 329
25.5.1 " CAN_MRI" CONFIGO[7:0]J€ € ...cvouvevciceeeeeeeeeeeeeeeeeeeeeenn 329
25.5.2 n " CAN_CMRI" CONFIGO[15:8]J€ € .....ooveveveeeeeeeeeeeeeeeeeeenn 330
25.5.3 " CAN_SRI" CONFIGO[23:16]E € ..coovvoveeeeeeeeeeeeeeeeeeeeeen e 330
2554 X [ CAN_ISRI" CONFIGO[31:24]€ € ..oveveeeeeeeeeeeeeeeeeen 331
2555 X [ CAN_IMRI CONFIGL[7:0]€ € ...ooveveveeeeeeeeeeeeeee 332
25.5.6 [ CAN_RMCI CONFIG1[15:8]€ € ..cocovvevereeeereree. 333
25.5.7 [ CAN_BTROIF CONFIG1[23:16]€ € ...cocoeveveeeeererereeennn 333
25.5.8 [ CAN_BTR1I" CONFIG1[31:24]€ € ...cooveveveeeeeeeeeenn 334
255.9 i [ CAN_TXBUFE ..o 334
25.5.10 [ CAN_RXBUFE .....ocooeiieeeeeeeeeeeeeeeeeese e 335
25.5.11 \ [ CAN_ACRE ..o 336
25.5.12 [ CAN_AMRE ..o 336
25.5.13 [ CAN_ECCI ERRCR [7:0J€ € ..ooevvveeeeeeeeeeeee, 338
25.5.14 I CAN_RXERRI" ERRCR[158]E€ € ...c.cocoovvvevererennne. 338
25.5.15 | I CAN_TXERRI ERRCR [23:16]€ € .....ccoeveveverneee. 339
25516 3 ™ I CAN_ALCI ERRCR[31:24]€ € .ooovvvveveeeeee. 339
T > TR 340
25.6.1 T CAN ettt 340
25.6.2 CAN ettt 341
T I S R R < O3 342
- T TR 342
2 B . 12 ettt n ettt en et aeaes 342
- < SRR 342
< T SRR 343
26.4.1  SMBUS/PMBUS .......veveveeeeeeeeeeeeieeeteieeeeeeseseee e eeaeess s st teaeasan s s assae e seaesnaeas 343
26.4.2 ettt ettt 349
26.4.3 |2C SCLHCNT  SCLLCNT ..ot 350
26.4.4 SDAH ettt 351
26.45 = DMA  H oot 352
26,5 ettt ettt ettt aeeens 352
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26.5.1

26.5.2

26.5.3

26.54

26.5.5

26.5.6

26.5.7

26.5.8

26.5.9

26.5.10
26.5.11
26.5.12
26.5.13
26.5.14
26.5.15
26.5.16
26.5.17
26.5.18
26.5.19
26.5.20
26.5.21
26.5.22
26.5.23
26.5.24
26.5.25
26.5.26
26.5.27
26.5.28
26.5.29
26.5.30
26.5.31
26.5.32
26.5.33
26.5.34
26.5.35
26.5.36
26.5.37
26.5.38
26.5.39
26.5.40

26.5.41
26.5.42
26.5.43
26.5.44
26.5.45

26.6 9

Vio. 1

26.6.1
26.6.2
26.6.3
26.6.4

I2c 4+ T I2C CRE oottt 354
12C n [ I2C TARE ..o 355
12C N [ 12C_SARE ..o 356
12C n [ 12C_DATACMDE .....ooeeeeeeeeeeeeee e 356
12C SCL [ 12C_SSSCLHCNTE .....cocveveverenree. 357
2C Il SCL.u [ 12C_SSSCLLCNTE ....ccoeveveerree. 357
12C SCL [ 12C_FSSCLHCNTE .....cccevevrnee. 357
12C SCL [ 12C_FSSCLLCNTE ....cooveveverereneee. 358
12C X [ I2C ISRE .o 358
12C X, [ 12C_INTMASKE ..o 359
12C RAW X [ 12C_RAWISRE ..o, 360
12C FIFO W [ 12C_RXTLE oo, 361
I2CT  FIFO W [ I2C_TXTLE oo 362
12C X [ 12C_CLRE ..o 362
12C RX_UNDER X [ 12C_CLRRXUNDERE ......cccocvevrvruenne 362
12C RX_OVER X [ 12C_CLRRXOVERE .....cccooviveereeiernnne. 362
12C TX_OVER X [ 12C_CLRTXOVERE .....cooveveveveeeeeren, 363
12C RD_REQ X [ 12C_CLRRDREQE .....ccoovoveverereerrenennnn 363
12C TX_ABRT X [ 12C_CLRTXABRTE ...coieieeeeeeeeeeinn 363
12C RX_DONE X [ 12C_CLRRXDONEE ......ccccecvveerrrne. 363
12C ACTIVITY X [ 12C_CLRACTIVITYE ..o 364
12C STOP_DET X [ 12C_CLRSTOPDETE ....ccceovvevevevereeennn 364
12C START_DET X [ 12C_CLRSTARTDETE ...ccoeevevererernee 364
12C GEN_CALL X [ 12C_CLRGENCALLE .....cccoovevererennee. 364
12C g, FI2C_ENE oo 365
12C FI2C_SRE oot 365
12C i “ [ 12C_TXFLRE ..o 366
12C “ [ 12C_ RXFLRE ..o 367
I2C SDA H [ 12C_SDAHOLDE ......c.coovoveeeeeeeeeeeeeeeeenee, 367
12C n Nack I 12C_SLVDATANACKONLYE .................... 367
I2C DMA 4 [ 12C DMACRE ..., 367
I2C DMA{ | [ 12C_DMATDLRE ..o, 368
I2C DMA | [ 12C_DMARDLRE .....ccoovvveeeeeeeeeeenan, 368
12C SDA [ 12C_SDASETUPE ..o, 368
12C © ACK [ 12C_ACKGENERALCALLE ......cccoevevererennne. 369
12C g, [ 12C _ENSRE ..o 369
12C + [ 12C_FSSPKLENE ....cocooiieeeeeeeeeeeeeeeeee e 369
I2C SMBus n [ 12C_SMBUSCLOCKLOWSEXTE ... 370
|2C SMBus | [ 12C_SMBUSCLOCKLOWMEXTE .. 370
I2C SMBus [ 12C_SMBUSTHIGHMAXIDLECOUNTE
......................................................................................................................... 370
I2C SMBus X [ 12C_SMBUSISRE ......coooveveieeeeeeeeeeeeeeen 371
I2C SMBus X [ 12C_SMBUSINTMASKE .....ccoverrerereieeiennn. 372
I2C SMBUS RAW X [ 12C_SMBUSRAWISRE .............c..c....... 373
12C SMBus X, [ 12C_CLRSMBUSISRE .......c.cccceveueurne. 373
I2C SMBUS ARP UDID LSB [ 12C_ SMBUSUDIDLSBE .................. 374
...................................................................................................................... 374
I T OO 375
OO 375
| ettt ettt ettt n ettt antneens 376
0 T TR 376
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26.6.5 N ettt ettt ettt ettt n et ettt aens 376
274 SO I B> S OO 377
2 e NSRRI 377
2 T o 2 ettt ettt ettt ettt aeaen 378
2 SO 378
2731 i FIFO ettt ettt ettt ae ettt nn et et ae et en 378
27.3.2 11 TSRO 378
27.3.3 16, s 378
27.3.4 32, s 379
27,305 6 ettt ettt ettt n e 379
27.3.6 6 ettt ettt ettt ettt n e 379
2 7 . d ettt ettt aenen 381
2741 12S i FI2S WRE ..ot 382
2742 128 O [ 2SS RDE oot 382
2743 12S 5 [ 12S_CSRE .ottt 383
2744 12SH 4 [ 12S_GCRE ..o 383
2745 12S [ 2SS DFRE ..ottt 384
2746 12SX [ 2SS ISRE .ot 386
2747 12SX g T I2S IERE ..ot 386
27.48 12SX T I2S ICRE ..o 387
2 T - 387
28 i 6 T U AR oottt n et en st 389
< T ST 389
< R 7T 389
< T SRR 389
< T TR 390
2841 ~ O ettt n et aeen 390
28.4.2 UARTT oottt 390
28.4.3 UART oottt 390
28.4.4  ITDA ettt ettt 390
2 < T TR 391
28.5.1 “ [ UART_RBRE ..ot 391
2852 i “ [ UART_THRE ..ot 392
28.5.3 4 U [ UART _DLLE oo 392
28.5.4 ‘ [ UART DLHE ..o 392
2855 X g [ UART_IERE ..o 393
2856 X [ UART_IIRE oo n s 393
2857 FIFO + [ UART_FCRE ..o 394
2858 LINE + [ UART _LCRE .ot 394
28.5.9 + [ UART_MCRE ..ot 395
28.5.10 LINE [ UART _LSRE .ottt 396
28.5.11 (UART_MSR)....oiceieieeeeeeeeeeeee e s 397
28.5.12 , ° 4w [ UART _LPDLLE ..o, 397
28.5.13 y ° 4 ' (UART_LPDLH) ..ot 398
28.5.14 [ UART _USRE ..ottt 398
285.15 T FIFO v [ UART_TFLE oo 398
28.5.16 FIFO v T UART _RFLE ..o 399
28.5.17 4 (UART _DLF) .ot 399
28.5.18 \ (UART_RAR) ...ooieieeeeeeieese s e en s 399
28.5.19 i \ FUART_TARE oot 399
V19. 1 Copy rOxyast r € = " XV
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28.5.20

28.%
28.6.1
28.6.2
28.6.3

29" Y

30

29. 1
29 .12
29. 3
29.3.1
29.3.2
29.3.3
29.3.4
29. 4
29 .
29.5.1
29.5.2
29.6
29.6.1
29.6.2
29.6.3
29.6.4
29.6.5
29.6.6
29.6.7
29.6.8
29.6.9
29.4
20.7.1
29.7.2
29.7.3
29.7.4

30.1
30.12
30. 3
304 °
304.1
30.4.2
30.4.3
30.4.4
30.4.5
30.4.6
30.4.7
30.4.8
30.4.9
30.4.10
30. 5
30.5.1
30.5.2

Vio. 1

LINE + [ UART_LCREE ....cooieeeeeccceee e 399
...................................................................................................................... 400
8 YRR 400
8 2 ST 400
8 2 ST RRTT 401
O I = U 1N = S R 402
.......................................................................................................................... 402
...................................................................................................................... 402
...................................................................................................................... 403
.......................................................................................................... 403
6 eeeeeeeeeeereeeseeeseseeseseesessesestesessesessesessestssestesestssesiesesterestetereterierteiaiees 403
.......................................................................................................... 403
Y . S 404
...................................................................................................................... 404
...................................................................................................................... 404
. W, A 404
.......................................................................................................... 404
.................................................................................................................. 404
[ LPUART _RXDE .....oooeiiiceceeeeeee oo 405
i [ LPUART _TXDE ....cooiieeeeieiueeeeeeeeeeesesee s 405
[ LPUART _STAE .oiiciieeeeeeeiteee e 405
+ [ LPUART_CONE ...ttt 406
X [ LPUART _IFE .o.oiiiceecceeeceeeie e 407
(LPUART _BAUD) ....c...oouiuiuieeietsteeeeeeseeeeeeeeessseses s esssenenenenens 407
i a [ LPUART _ENE ...oooieiiceeeeeeeeeee e 408
y [ LPUART_COMPAREE ......cocoovieieeeeeeeeeerenreeee e 408
+ + [ LPUART_MODUE .....ooooiiiiiiiineeineineneeseneesesesseesenseenaes 408
...................................................................................................................... 4009
AN T 409
.......................................................................................................... 409
(R W st 409
e OSSR 410
T T U S A RET ettt 411
........................................................................................................................... 411
....................................................................................................................... 411
...................................................................................................................... 412
...................................................................................................................... 412
T ettt 412
i e TSR 413
............................................................................................... 414
ITDA ettt ettt 428
S = OO 430
LIN oottt e ettt ettt n ettt ettt n et n e enaneeen 434
LIN ettt ettt n e 442
LIN ettt eeeeen 443
8 DMA/PDC LIN ettt 446
.......................................................................................................... 449
.................................................................................................................. 450
USART + [ USART_CRE ..ot 451
USART + I USART_CRI SPI € e 453
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31y

31.

31
31
31
31

31

Vio. 1

30.5.3
30.5.4
30.5.5
30.5.6
30.5.7
30.5.8
30.5.9

USART
USART

USART X
USART X
USART X
USART X
USART X

30.5.10 USART X
30.5.11 USART X
30.5.12 USART X
30.5.13 USART X
30.5.14 USART
30.5.15 USART
30.5.16 USART
30.5.17 USART
30.5.18 USART
30.5.19 USART
30.5.20 USART
30.5.21 USART
30.5.22 USART FIDI
30.5.23 USART IrDA
30.5.24 USART
30.5.25 USART LIN
30.5.26 USART LIN
30.5.27 USART LIN
30.5.28 USART H
30.5.29 USART H
30.%

30.6.1
30.6.2
30.6.3

.12
.3
.4
.'5
3151
31.5.2
31.5.3
3154
3155
31.5.6

31.6.1
31.6.2
31.6.3
31.6.4
31.6.5
31.6.6

9 99

[ USART _MRE ..ottt 454
[ USART_MRI SPI € e 456
[ USART_IERE ..o 457

USART_IERI SPI e, 458
USART_IERI LIN € 458
USART_IDRE ...ooiiiiiiii e 459
USART_IDRI SPI E 459
USART_IDRI LIN e, 460
USART_IMRE ..., 460
USART_IMRI SPI € 461
USART_IMRI LIN s 461
USART_CSRE ..., 462
USART_CSRI SPI € T 464
USART_CSRI LIN O SR 464
USART_RHRE ... 466
USART_THRE ..., 467

i e e e e s e e s e e s i

[ USART _BRGRE ....c.ccoovevieeeveeeeeeeeeeen 467

[ USART_RTORE ..o 468

H [ USART_TTGRE ..oooveieeieeeeecieeeeeeee e 468

[ USART _FIDIE ..o 468

[ USART _IFE oo 469

[ USART_MANE ....coovviiceeeeeeee e 469

[ USART _LINMRE ....oovvieicceeeeeeeeeeeee e 470

[ USART_LINIRE ... 471

[ USART_LINBRRE ......coovevveieeeeeeeeeeeeeean 471

[ USART_WPMRE ..o, 471

[T USART _WPSRE ..o 472
.................................................................................................. 472

.................................................................................................. 472

.................................................................................................. 473

.................................................................................................. 474
.................................................................................................. 477
.................................................................................................. 477
.................................................................................................. 477
.................................................................................................. 477
.................................................................................................. 478
.................................................................................................. 478

s 478

.................................................................................................. 478

.................................................................................................. 479

.................................................................................................. 479

.................................................................................................. 481

.................................................................................................. 481
.................................................................................................. 482

[ SPLTXREGE ...t 483

[ SPIL_RXREGE ...ttt 483

ST T 025 N 483

[ SPLINTSTATE oo 484

[ SPL_MINTSTATE ..o 485

[ SPIINTENE ..ot 486
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31.6.7 X [T SPLINTCLRE ..ot 487
3168 H + [ SPI_GCTLE i 488
31.6.9 + [ SPI_CCTLE it 489
31.6.10 SPI + [ SPI_SPBRGE ..o 490
31.6.11 [ SPLRXDNRE ...ttt 490
31.6.12 i [ SPLTXDNRE ..o 491
31.6.13 n [ SPIL_SCSRE ..o 491
I = R 492
BL7.0 | ettt ettt 492
BL.7 2 ettt 495
32 SP I d T QS FEl e 499
T TR 4909
T 7 TS 499
B 2 . B ettt 500
B 2 A ettt 500
I TP 500
3251 AHB 6 o 500
32.5.2 F T DACE it 502
3253 F T INDACE ot 503
3254 DMA e T OO SO SO 509
3255 t TN RS LT T 512
32.5.6 / + STIG 3 i 513
T A =1 = o TR 513
32.5.8 FIash 11 et 514
3259 APB 6 F et 516
32.5.10 SRAM oottt ettt en e 516
B 2 . B ettt ettt 51
32.6.1 QSPI [ QSPI CRE ..ot 517
32.6.2 QSPI & n [ QSPIDRIRE ..o 519
32.6.3 QSPI t n [ QSPILDWIRE ..ot 520
32.6.4 QSPlI & [ QSPI_DDLRE ..ot 521
32.6.5 QSPI [ QSPIL_RDCRE ..ot 521
32.6.6 QSPI & [ QSPI_DSCRE ..o 522
32.6.7 QSPI SRAM 4 [ QSPI_SPRE ..o 522
32.6.8 QSPI AHB i [T QSPILIATRE ..o, 523
32.6.9 QSPIDMA [ QSPI_DMACRE ..o, 523
32.6.10 QSPI [ QSPILRARE ..o 524
32.6.11 QSPI r [ QSPILMBRE ...t 524
32.6.12 QSPI SRAM [ QSPI_SFLRE ..o 524
32.6.13 QSPIT{ W [ QSPI_TXHRE ..o 524
32.6.14 QSPI W [ QSPILRXHRE ..o 525
32.6.15 QSPI + [ QSPILWCRE ... 525
32.6.16 QSPI [ QSPILPERE ...t 526
32.6.17 QSPI X [ QSPILIFRE ...t 526
32.6.18 QSPI X [ QSPLIMRE ..ot 527
32.6.19 QSPI H u « [ QSPILWPLRE ..ot 527
32.6.20 QSPI H r [ QSPLWPHRE ...t 527
32.6.21 QSPI H [ QSPIL_WPCRE ..o 528
32.6.22 QSPI J + [ QSPILIRTRE ..o 528
32.6.23 QSPI J W [ QSPLIRTWRE ....cocveveveeeeree, 529
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32.6.24 QSPI J [ QSPI_IRTSARE ....oovevevveeeereeeerenn, 529
32.6.25 QSPI J [ QSPLIRTNRE ...oooviviiieceeeeeee e 529
32.6.26 QSPI J + [ QSPI_IWTRE ..ot 529
32.6.27 QSPI J W [ QSPI_IWTWRE ....cocoovevveerrne. 530
32.6.28 QSPI J [ QSPI_IWTSARE ..o, 530
32.6.29 QSPI J [ QSPILIWTNRE ..o 531
32.6.30 QSPI i [ QSPLITARRE ...ooovoviveeceeeeeee e 531
32.6.31 QSPIFlash n + [ QSPI_FCRE ..ot 531
32.6.32 QSPIFlash n [ QSPI_FCARE ....coovoveeeeeeeeeeeeeeee e 532
32.6.33 QSPIFlash n ur [T QSPI_FCRLRE .....coceeveveeieeeereen 533
32.6.34 QSPIFlash n r T QSPI_FCRHRE ......ccooveveeveecerennn, 533
32.6.35 QSPIFlash n ur [ QSPI_FCWLRE ..o 533
32.6.36 QSPIFlash n ' [ QSPI_FCWHRE .......ccoveerevrinnnne. 533
32.6.37 QSPI Flash [T QSPI_PFSRE ..ot 534
T A SRR 534
32.7.1 r QSPI e 534
32.7.2 QsPl + B 535
32.7.3 Flash n + a [ STIG # € i, 535
B2.7.4  SPII e ettt et n e e 536
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KT X < T TSR 538
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335.1 + [ SDIO _CTRLE ..ottt 547
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3355 [ SDIO_TIMEOUTE ..ottt 549
3356 [ SDIO_WIDTHE ..ot 549
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33510 ni [F SDIO_CMDARGE ......ooovveeeeeeeeeeeeeeseee e 550
33511 n [ SDIO _CMDE ...t 551
33.5.12 0 [ SDIO_RESPOE .....oeoeeieeeeeeeeeeeeeeeee e 552
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34.4.2 [ EMAC_FRAMEFILTERE .....cocoiieeeeeeeeeeeee e
34.4.3 HASH r (EMAC_HASHTABLEHIGH) .....coveveveeeeceeeeeeeee
34.44 HASH . . (EMAC_HASHTABLELOW) ....cocviveueeeieieeeeeeeeeeenne
3445 GMI (EMAC_GMIIADDRESS) ..ottt
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Core
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0:E010_0000 - 0xFFFF_FFFF [

Resened

Reserved 511MB

OxE000_0000 - IxEQOF_FFFF

Reserved

OxED00_E000 - OxEQOQ_EFFF

NVIC

(xED00_3000 - (xE000_DFFF

Resenved

OxE000_2000 - (xEQOQ_2FFF

FPB

OxE000_1000 - IxEOOQ_1FFF

OxE000_D000 - IxED0Q_OFFF

I

Private Peripheral 1IMB

xGAB0_0000 - (kDFFF_FFFF

Reserved

0xG6A00_0000 - IxG6ATF_FFFF

EMC Reg

0xB880_0000 - (x69FF_FFFF

Resened

0x5800_0000 - G8TF_FFFF

EMC G50

0x6610_0000 - (x67FF_FFFF

Reserved

0x6600_0000 - (x660F_FFFF

Reserved

0xB400_0000 - OxBSFF_FFFF

Resened

0x5000_0000 - (xG63FF_FFFF

EMCD

0x4710_0000 - OxoFFF_FFFF

Reserved

0x4700_0000 - x4 70F_FFFF

APB2

0x4610_0000 - (x46FF_FFFF

Reserved

0x4600_0000 - Ox460F_FFFF

APS1

0x4500_0000 - Ox45FF_FFFF

AHB1

0x4100_0000 - Ox44FF_FFFF

Resened

0x4000_0000 - (x40FF_FFFF

AHBO

0x3D00_0000 - 0x3FFF_FFFF

Resenved

x3CFF_FC00 - (e3CFF_FFFF

QSPICache Reg

(x3CFF_FFO0 - 0x3CFF_F7FF

Q5P Cache Memory

(x3800_0000 - x3CFF_FEFF

QsPl

Peripheral 2.5GB

0x2002_8000 - 0x37FF_FFFF

Reserved

0x2002_0000 - 0x2002_7FFF

SRAM

0x2000_0000 - 0x2001_FFFF

SRAM

0x0808_0000 - 0x1FFF_FFFF

Reserved

SRAM 0.5GB

0x0800_0000 - 0x0807_FFFF

Main Flash1

0x0400_4000 - Ox07FF_FFFF

Resenved

0x0400_2000 - 0xD400_3FFF

OTP Zone

0x0400_0000 - 0x0400_1FFF

Option Zone

0x0008_0000 - 0x03FF_FFFF

Reserved

0x0008_0000 - 0x000F_FFFF

Main Flash2

(x0000_0000 —0x0007_FFFF

Main Flash 1/ Boot Memory{ SRAM

CODE 0.5GB

Vio. 1

CopyrOxyasx

3-2E Y

Resenved

UARTO

251

250

USART7

TM10

TiMg

Mg

Resenved

ADCC1

ADCCO

M7

APB2

TIM0

Resenved

SPI3

SPI2

SPH

Reserved

TINA3

T2

TiNHA

DACC

Reserved

TIME

TIMS

TiM4

TIM3

TiM2

TN

12C2

12¢C1

12C0

APB1

UARTS

UART4

UART3

UART2

Resenved

SPI0

Reserved

Reserved

CORDIC

Reserved

SHA

AES

Reserved

GPIOH

AHB1

Reserved

GPIOE

GPIOD

GPIOC

GPIOB

GPIOA

Reserved

Cache1Reg

~

Cachel Reg

QSPI Reg

CAN1

CAND

Reserved

TRNG

Reserved

LPTIM1

LPTIMD

Reserved

LPUART4

IWDT

WWDT

AP

USARTE

UART1

SYSCFG

RCM

PMU

RTC

7

Reserved

APB3

Resenved

BKSRAM

APBO

AHBO

CRC

USBF3

DMA1 Reg

DMAD Reg

Resenved

SDIO Reg

Reserved

DCMI Reg

EMAC Reg

EFCReg

0x4701_0000 - 0x470F_FFFF
0x4700_FO00 - 0x4700_FFFF
0x4700_E000 - 0x4700_EFFF
0x4700_D000 - 0x4700_DFFF
0x4700_C000 - 0x4700_CFFF
0x4700_B000 - 0x4700_BFFF
0x4700_A000 - 0xd700_AFFF
0x4700_9000 - 0x4700_9FFF
0x4700_8000 - 0x4700_8FFF
0x4700_7000 - 0x4700_7FFF
0x4700_6000 - 0x4700_6FFF
0x4700_5000 - 0x4700_SFFF
0x4700_4000 - 0x4700_4FFF
0x4700_3000 - 0x4700_3FFF
0x4700_2000 - 0x4700_2FFF
0x4700_1000 - 0x4700_1FFF
0x4700_0000 - 0x4700_0FFF

0x4601_0000 - 0x460F_FFFF
Ox4E00_FO00 - 0x4600_FFFF
0x4600_E000 - 0x4600_EFFF
(x4600_D000 - 0x4500_DFFF
(x4600_C000 - 0x4500_CFFF
0x4600_B800 - 0x4600_BFFF
(x4500_B400 - 0x4600_BTFF
0x4600_B000 - 0x4600_B3FF
0x4600_ACO0 - 0x4600_AFFF
x4500_A800 - 0x4600_ABFF
Ox4500_A400 - DxdBG00_ATFF
x4600_A000 - 0:4600_A3FF
0x4600_9000 - 0x4600_9FFF
x4600_8000 - 0x4600_8FFF
0x4600_7000 - 0x4600_7FFF
Ox4600_6000 - 0x4600_6FFF
x4600_5000 - 0:4600_SFFF
Ox4600_4000 - 0x4G600_4FFF
x4600_3000 - 0:4600_3FFF
0x4600_2000 - 0x4600_2FFF
Ox4600_1000 - 0x4600_1FFF
0x4600_0000 - 0x4600_0FFF

0x4550_0000 - 0x45FF_FFFF
0x4540_0000 - 0x454F_FFFF
0x4530_0000 - 0x453F_FFFF
0x4520_0000 - 0x452F_FFFF
0x4510_0000 - 0x451F_FFFF
0x4500_2000 - 0x450F_FFFF
0x4500_1C00 - 0x4500_1FFF
0x4500_1400- 0x4500_1BFF
0x4500_1000 - 0x4500_13FF
0x4500_0C00 - 0x4500_0FFF
0x4500_0800 - 0x4500_0BFF
0x4500_0400 - 0x4500_07FF
0x4500_0000 - 0x4500_03FF

0x40E0_5000 - Ox40EF_FFFF
0x40E0_4000- 0x40E0_4FFF
0x40E0_3000 - Ox40E0_3FFF
0x40E0_2000- Ox40E0_2FFF
0x40E0_1000 - 0x40E0_1FFF
0x40E0_0000 - 0x40E0_OFFF

0x40B0_E000 - 0x40BF_FFFF
0x40B0_D000 - 0x40B0_DFFF
0x40B0_B000 - 0x40B0_CFFF
0x40B0_A000 - 0x40B0_AFFF
0x40B0_9000 - 0x40B0_9FFF
0x40B0_8000 - 0x40B0_8FFF
0x40B0_7000 - 0x40B0_7FFF
0x40B0_6000 - 0x40B0_E6FFF
0x40B0_5000 - 0x40B0_5FFF
0x40B0_4000 - 0x40B0_4FFF
0x40B0_3000 - 0x40B0_3FFF
0x40B0_2000 - 0x40B0_2FFF
0x40B0_1000 - 0x40B0_1FFF
0x40B0_0100 - 0x40B0_0FFF
0x40B0_0000 - 0x40B0_00FF

0x40F0_0000 - 0x40FF_FFFF
0x40E0_0000 - 0x40EF_FFFF
0x4000_0000 - 0x40DF_FFFF
0x40C0_0000 - 0x40CF_FFFF
0x40B0_0000 - 0x40BF_FFFF
0x40A0_0000 - 0x40AF_FFFF
0x4090_0000 - 0x409F_FFFF
0x4080_0000 - 0x408F_FFFF
0x4070_0000 - 0x407F_FFFF
0x4060_0000 - 0x406F_FFFF
0x4050_0000 - 0x405F_FFFF
0x4030_0000 - 0x404F_FFFF
0x4020_0000 - 0x402F_FFFF
0x4010_0000 - 0x401F_FFFF
0x4000_0000 - 0x400F_FFFF
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Bl ock/ Modu Address range Si ze
wain FLasw |0r0000 3008 0xlsizke
SRAMO 0x2000_0000 ~ 0x2Q0128KB
SRAM1 0x2002_0000 ~ 0x2032KB
SRAM2D MAE 0x2002_8®x2O002_FFFR32KB
EMC_D 0x6000_0000 ~ O0Ox631&/B
EMC_CSO 0x6800_0000 ~ O0Ox688MB
EMC_Config O0OX6A00_0006_+FG¥X6A8MB
Qs P 0x2800°0000 - oxaql®®
QSPI CACHE_DATO0OXxXx3CFF_FO0OOO ~ 0x3(q-
QSPI CACHE_TAQOXx3CFF_F800 ~ 0x3(q-
QSPI CACHE_REQOX3CFF_FCOO ~ 0x3(q-
3-2E Y
Block / Module Address range
EFC 0x4000_0000 ~ 0x400F_FFFF
EMAC 0x4010_0000 ~ 0x401F_FFFF
DCMI 0x4020_0000 ~ 0x402F_FFFF
SDIO 0x4050_0000 ~ 0x405F_FFFF
AHBO Peripheral DMAO 0x4070_0000 ~ 0x407F_FFFF
DMA1 0x4080_0000 ~ 0x408F_FFFF
USB FS Device 0x4090_0000 ~ 0x409F_FFFF
CRC 0x40A0_0000 ~ Ox40AF_FFFF
BKSRAM 0x40C0_0000 ~ 0x40CF_FFFF
GPIOA 0x4500_0000 ~ 0x4500_03FF
GPIOB 0x4500_0400 ~ 0x4500_07FF
GPIOC 0x4500_0800 ~ 0x4500_OBFF
GPIOD 0x4500_0CO00 ~ 0x4500_OFFF
AHBL1 Peripheral GPIOE 0x4500_1000 ~ 0x4500_13FF
GPIOH 0x4500_1C00 ~ 0x4500_1FFF
AES 0x4510_0000 ~ 0x451F_FFFF
SHA 0x4520_0000 ~ 0x452F_FFFF
CORDIC 0x4540_0000 ~ 0x454F_FFFF
RTC 0x40B0_0000 ~ 0x40B0_0O0OFF
PMU 0x40B0_0100 ~ 0x40B0O_OFFF
RCM 0x40B0_1000 ~ 0x40B0O_1FFF
) SYSCFG 0x40B0_2000 ~ 0x40B0_2FFF
AHB2APBO Bridge = =
UART1 0x40B0_3000 ~ 0x40B0_3FFF
USART6 0x40B0_4000 ~ 0x40B0_4FFF
WWDT 0x40B0_5000 ~ 0x40B0_5FFF
IWDT 0x40B0_6000 ~ 0x40B0_6FFF

Vio. 1
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Block / Module

Address range

AHB2APBL1 Bridge

AHB2APB2 Bridge

AHB2APB3 Bridge

LPUART 0x40B0_7000 ~ 0x40B0_7FFF
LPTIMO 0x40B0_9000 ~ 0x40B0_9FFF
LPTIM1 0x40B0_A000 ~ 0x40B0_AFFF
RNG 0x40B0_D000 ~ 0x40BO_DFFF
SPIO 0x4600_1000 ~ 0x4600_1FFF
UART2 0x4600_3000 ~ 0x4600_3FFF
UART3 0x4600_4000 ~ 0x4600_4FFF
UART4 0x4600_5000 ~ 0x4600_5FFF
UARTS 0x4600_6000 ~ 0x4600_6FFF
12C0 0x4600_7000 ~ 0x4600_7FFF
12C1 0x4600_8000 ~ 0x4600_8FFF
12C2 0x4600_9000 ~ 0x4600_9FFF
TIM1~4 0x4600_A000 ~ 0x4600_ AFFF
TIM5~6 0x4600_B000 ~ 0x4600_BFFF
DAC 0x4600_C000 ~ 0x4600_CFFF
TIM11 0x4600_D000 ~ 0x4600_DFFF
TIM12 0x4600_E000 ~ 0x4600_EFFF
TIM13 0x4600_F000 ~ 0x4600_FFFF
SPI1 0x4700_0000 ~ 0x4700_OFFF
SPI2 0x4700_1000 ~ 0x4700_1FFF
SPI3 0x4700_2000 ~ 0x4700_2FFF
TIMO 0x4700_4000 ~ 0x4700_4FFF
TIM7 0x4700_5000 ~ 0x4700_5FFF
ADCO 0x4700_6000 ~ 0x4700_6FFF
ADC1 0x4700_7000 ~ 0x4700_7FFF
TIM8 0x4700_9000 ~ 0x4700_9FFF
TIMO 0x4700_A000 ~ 0x4700_AFFF
TIM10 0x4700_B000 ~ 0x4700_BFFF
USART7 0x4700_C000 ~ 0x4700_CFFF
12S0 0x4700_D000 ~ 0x4700_DFFF
12S1 0x4700_E000 ~ 0x4700_EFFF
UARTO 0x4700_F000 ~ 0x4700_FFFF
CANO 0x40E0_0000 ~ Ox40EQ_OFFF
CAN1 Ox40EQ_1000 ~ Ox40EQ_1FFF
QSPI Ox40EQ_2000 ~ Ox40EQ_2FFF
EFC ICache Ox40E0_3000 ~ Ox40EQ_3FFF
EFC DCache Ox40EQ_4000 ~ Ox40EQ_4FFF

Vio. 1
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4 Y fMemory s stem

4.1 FLASH

4.1.1

° 51 BK FLAS I XFl asfh FTEFE 55 CPU 4T
Efl ¥sh T £
4.1.2 I

8/ 16/ Bl2asih32 FIl ash

B

Y51 BK FLASHT 64 padey page8KByte

B

s page chip =«
, FlasHh I "y512 Y gl
T
g
.1 Ty OTH M
, n Cache
413
Fl asf "1 Fl ashy 4 £
Fl ash >1MHz T r EF CTl ME
r
“n Flash32 I T Fr
FIl as+ [ "y 512 Y X “n r
Fl als h Y p [
{ S r- FIl a¥% h r H
be 1r
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Y FMemory

€ystem

41.3.1 FLASH1 Y
0x0400 3FFF
OTHM
0x0400 2000
0x0400 1FFF
M
0x0400 0000
0x0007 FFFF
FLASH V
0x0000 0000
4-1EEFC Y
4.1.3.2
OX04®MO0O ~ AFEFFO0O 11X 4 | S I
E
41EEFC °
r Y
fl ashymainuy (0-~6
r
Bit[ EAE24] H * XI E
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53ELVDVDESettings

Parameter Symbol Condition Min Unit

_|
<
o

<

)

3

1

SN

o
1

Operation Current -

[EEN

LVDS[3:0] = 0000 -

LVDS[3:0] = 0001 -

LVDSJ[3:0] = 0010 -

LVDS[3:0] = 0011 -

LVDS[3:0] = 0100 -

LVDS[3:0] = 0101 -

LVDS[3:0] = 0110 -

LVDS[3:0] = 0111 -

LVD trigger point Vivo LVDS[3:0] = 1000 i

LVDS[3:0] = 1001 -

LVDS[3:0] = 1010 -

LVDS[3:0] = 1011 -

LVDS[3:0] = 1100 -

LVDS[3:0] = 1101 -

LVDS[3:0] = 1110 -

WINNININNININNNIN(R (PP P
o|lo|m(No|a|Aw|N|F|O|o|(N|o|ul
<<<<<<<<<<<<<<<<:—?>

LVDS[3:0] = 1111 -

5-4EBOR Settings

Parameter Symbol Condition Min

N
&<
o
<
Q
x

Operation Current -

BORS[3:0] = 0000 Y

BORS[3:0] = 0001 -

BORS[3:0] = 0010 -

BORS[3:0] = 0011 -

BORS[3:0] = 0100 -

BORS[3:0] = 0101 -

BORS[3:0] = 0110 -

BORS[3:0] = 0111 -

BOR trigger point VBor BORS[3:0] = 1000 _

BORS[3:0] = 1001 -

BORS[3:0] = 1010 -

BORS[3:0] = 1011 -

BORS[3:0] = 1100 -

BORS[3:0] = 1101 -

BORS|[3:0] = 1110 -

<<<<<<<<<<<<<<<<§5>§

WINININININININININ|IN|P PP ||
OO|OINO|UARWIN|IFPO|O(0|N[O|O01
1

BORS[3:0] = 1111 -

5-5EPDR Settings

Parameter Symbol Condition Min Typ Max | Unit

Operation Current -

PDRSI[1:0] = 00 -

PDRS[1:0] = 01 -

PDR Rising trigger point | Vepr R PDRS[1:0] = 10 ;

PDRS[1:0] = 11 -

PDRS[1:0] = 00 -

PDRS[1:0] = 01 -

PDR Falling trigger point | Vepr F PDRS[1:0] = 10 _

PDRS[1:0] = 11 -

PDR trigger point PDRSJ[1:0] = 00 -

OOl—\I—‘l—\I—‘I—‘l—\Hl—\g
Rlo|lo|N|o|h|o|o|~|o
<<<<<<<<<<:—?>

hysteresis voltage VPoR Hy PDRS[1:0] = 01 -
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Parameter

Symbol

Condition

Min

Max

Unit

PDRS[1:0] = 10

PDRS[1:0] = 11

5.3.5

[]

W

EOx14

r WEOROOQ3a

' PMUSASR

31:14

RSV

13

LVD_FLAG

R/W

LVD
OE T r
0 1E 1 r

E

r~  LVD .

RST_FLAG_CLR
PMU r

12

BOR_FLAG

R/W

BOR

OE 1 r
0 1E{ r

E

=

r E

RST_FLAG_CLR:

r BOR

PMU

1

11

RSV

0 H

10

XTL_RSTN_FLAG

XTL
OE i
1E{

E
1€
2€ XTL
BBU
" 14

Yy X

L RCLy s
Lcpu |

r

RST_FLAG CLR; 1

RTC TAMPER X

CORE_PDN_FLAG

R/W

CORE

OE T r

1E 1 r
E

RST_FLAG_CLR:

PDR_FLAG

R/W

PDR
OE 1 r
1E { r

E

r E

RST_FLAG_CLR:

RST_FLAG_CLR

0 OE F
1E r

r E

r

XTL_DT_EN

R/W

XTL
0 OEF g
1E XTL

=Y

e

LVD_PMU_EN

R/W

LVD  H'
1 OE F r
1IE” 1

~

PMU
PMU

r PMU

Vio. 1
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r r W
BOR  H n r PMU E
4 BOR_PMU_EN RW |1 OE F r PMU
1IE" 1 PMU
u 4 ‘I‘r [
3 EFC_LOW_VDD_E RW |0 OEu 4
1Ey A =Y
2:1 RSV R/W | 2'b10 H
. [ Voltage Battery€
E
OE . o [~ v I
e €
.
0 BAT SEL RW |0 1E - r 2y
e € r
VDDH I + PDR_EN
e 1r [ flu”
| VDDH I PDR_EN €
Or
536 XTL FPMUXTL ER
W EOx1C
r WEO® 00902 40
r r W
3117 | RSV R 0 H
15:13 | ISET R/W | 3'h100 | Oscillator current
12:10 | RSET R/W | 3'b100 | Bias resistance
9:7 GSET R/W | 3'h100 | Gain of oscillator
6:4 FBRSET R/W | 3'h100 | Feedback resistance
3:2 RSV R 0 H
XTL g
1 XTL_EN RW |0 OEF 3
1E g
u
0 LSCLK_ SEL |RW |0 OE RCL
1E XTL
537 RCL FPMURCL CR
W EOx 20
r WE 0 XXXX XXXX
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r r W
31:1 | RSV - OXXXXX XXXX | H
RCL 1 E
OE RCL
1IERCLT [ F T €
0 RCL_PD R/W |0 ERCLIAG TS b
[ deep standby€ rvm =i
RCLy " RCLy
538 + P MUFECC®
W EOx 24
r WEOR 0004 MO0
r r W
31:7 | RSV R 0 H
RTC + a E
6 RTCEN RW |1 OE {
1E g
54 | RSV R 0 H
LPTIML + a E
3 LPTIM1EN RW |1 OE {
1E g
LPTIMO + a E
2 LPTIMOEN RW |1 OE T
1E g
IWDT 4 a E
1 IWDTEN RIW |1 OE {
1E g
LPUART + a E
0 LPUARTEN |RW |1 OE {
1E g
539 e+ [ P MUFRCR
W EOx28
r WEO X000 0000
r r W
31:7 | RSV R 0 H
RTC + g E
6 RTCRST RW |0 OEF
1E
54 | RSV R 0 H
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r r W
LPTIMI 4+ + & E
3 LPTIMIRST |RW |0 OEF
=
LPTIMO 4+ + g E
2 LPTIMORST |RW |0 OEF
1E
IWDT 4+ + g E
1 IWDTRST RIW |0 OEF
1E
LPUART 4+ 9 E
0 LPUARTRST |[R/W |0 OEF
=
5.3.10 H FPMUCPR
W EOXx50
r WEO R 0M00O0DO0
r r W
31:16 | RSV R 0 H
H E
15:0 | CONFIGEN |RMW |0 QD! 9 PMU £
PMU i £y
16'h459E1 T PMU [
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6

6.1

XTL32K
(XTL)

Y ®FClock €ogic

XTAL32K

XTH

RCOSC 32K
(RCL)

RCOSC 48M
(RCH)

.

12M/24My48M

Vio. 1

PLLSRC

RTC
RCL32K CLKks2K LPTIMx
LPUART
IWDT
RCH_DIV
(1/2/4)
clk
syspuL kPl o S e
* PLLO)
HCLK(SYS_CLK) M4/AHE
»| AHB_DIV -
PCLKO
» APBODIV| L APBO
- PCLK1
™ apB1 DIV|— » APBL
PCLK2
APB2 DIV [  APB2
APB3 DIV | PCLK3
> ——» APB3
HCLK
B Emm——
~| QsPi
PCLK1
—_—
- TIML/2/3/4/11/12/13
PCLK2 TIMO/7/8/9/10
USB_SDIO_DIV
HCLK sbio
USB20 FS
AHB_CLK Device
| Audio PLL PCLK2
"~ PLLL) | 12s_DIvV >
" (AUDIO) > 12S0/1
6-1E vV ®
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4y E
Y € 48 MH z Y RCH
Y € 32KH2Y RCL
Y €32.768KHz XTL
0 XTH
'Y 2y PLIL o 1 USB
+V® e A * 1T~ "yY 48M RC (RCH) v
0 ( XTH)YY 32K RC ( RCLL)y u 0
( XTle)y (PLL)y XTH 1 3 1
[
AHBAPBCoOr t eWdE (SYS_CLK) “ X T HR C H
PLLyu 32KHzRCL/ XTL u FRCL XTd
( RT&L) RCL XTE € r
E
, |~ PLL 4 7
. EMC C r g - PLL ' g
6.2 r Y ®f Reset @ogi c
A + E
. '
. '
6.2.1 r
r 1 Aet T ¢ How [ r roHoa A
Twm 417 Y | P = ‘ - H 1Y
€t P T ir
i nro" e 1 | r E
.oop ! r FPOR/ PDRE

4 + TBOR [ €

rE ) ST r ro€u I 'y LDO o
e Coredl 1. EVI r 0 e [ ¢ Qe Y
0XXXX00p 4

V19. 1 Copy rOxyast r € = " 36



UM324xF ® ' rrRCne

6.2.2 r
i nro" ¢ 1 | r E
R r TPOR
r FTRESEEN
M4 s I WWDT_ R SNE
1 WD RSNE
Cort emdEX o+ X SYSRESET/REGH
r r Hoa A Tam 407 Y | P
7y o H I eu i v +rH ~n CPU i
D .| reeEo 0x00000000
6-1E r H
P H
RESETN u H Loor vy ( BBU )
POR_RSTN u 1.V 1 + vy [
BOR_RSTN u ey r
SOFT_RSTN |4 H S [ r
| WDT_RSTN |u r o [
WWDT_RSTN |4 6 I r
Bl ock reselu r Yy [
6-2E
r , t
p r [ POR&PDRE Voprl' 1.8~3.6VE p 'Y CORE 4np
RESETN r RESETN fi u
4 + I BORE Voo 4 u J] VBOR 4
u o 4 r [ LVDE Voo 4 uJ] LVD 4
6 r T WWDTE -
r [ IWDTE -
r 1Y Et i
r 0 ;
t r -
A r A r
6.3

EOXx40B0_1000
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6-3ERCM A

w
0x000 RCMCRO +
0x008 RCMPLLOCFGRO|/PLLO 0
0x00C RCMPLLOCFGRI1|/PLLO 1
0x010 RCMPLLOCFGR2/{PLLO 2
0x014 RCMPLL1CFGRO|/PLL1 0
0x018 RCMPLL1CFGR1|PLL1 1
0x01C RCMPLL1CFGR2|/PLL1 2
0x020 RCMPLLTSR PLL
0x 030 RCMCF GRO
0x034 RCMCFGR1
0x040 RCMCI FR X
0x 044 RCMCI ER X 9
0x060 RCMAHBCKENR |AHB a
0x 064 RCMAHBOCKENR AHBO a
0x068 RCMAHB1CKENR AHB1 a
0x06C RCMAPBOCKENR/ APBO a
0x070 RCMAPB1CKENR APB1 a
0x074 RCMAPB2CKENR/ APB?2 a
0x078 RCMAPB3CKENR/ APB3 a
0x07C RCMAHBRSTR AHB +
0x080 RCMAHBORSTR |AHBO r +
0x084 RCMAHB1RSTR |AHB1 r +
0x088 RCMAPBORSTR |APBO o+
0x08C RCMAPB1RSTR |APB1 o+
0x090 RCMAPB2RSTR |APB2 r +
0x094 RCMAPB3RSTR |APB3 r +
0x098 RCMSOFTRSTR Lo
0OXO0EO RCMRF R '
0XxO0EH4 RCMEXRSTFER r a
O0XxO0FO RCMRCMPR RCM H
6.3.1 + OFf RCMCRE
EOx000

r WEORQ@M421
' W
31:29 | RSV R 0 A
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r r W
PLLO/PLLL f E
OE RCH# e PLLO/PLLL f
28 PLLSRC RIW 0 1E XTHf e PLLO/PLLL A
E”  PLLOPLLLF + [
PLL1I Audio € ¢ E
27 PLL1STB R 0 OE F
1E
PLL1I Audio €9 H E
26 PLL1EN R/W 0 OE i
1E g
PLLO ¢ E
25 PLLOSTB R 0 OE F
1E
PLLOs H E
24 PLLOEN R/W 0 OE i
1E g
XTH [ SFO, SFIEE
2'b00E 1MHz~4MHz
23:22 | XTH_SF R/W 0 2'b01E 4.1MHz~12MHz
2'b10E 12.1MHz~24MHz
2'b11E 24.1MHz~48MHz
XTH E
2'b00E 4096 y
21:20 | XTHSS R/W 2'b10 2'b01E 16384y
2'b10E 32768y
2'b11E 65535y
19 RSV R 0 H
o XTH H E
18 XTH_BYP R/W 0 1EF o1 N fi
OE N XTH 2
0 XTH r E
17 XTH_STB R 0 1E
OE
0 [ XTHE aq E
16 XTH_EN R/W 0 OE i
1E g
XTH O W r
H o i I'E
15:14 | XTH_SFRB R/W 0 0O0OE500k q
0OIE100kq
1XE Hiz
13:11 | RSV R - H
Y RCH ¢ E
lIEw RCH T~ n Y
10 RCH_STB R 1 a
OEw RCH iF oy
=Y
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9:8 RCHSS

Y RCH E
1E25¢
1 @64
bo(0E16
0 @4y
ESTOP niodew [~

r

R/W 2

(@)}

76 RSV

R 0 H

5:4 XTLSS

u XTL E
2'b00E 1024y
h 2 | 2bO1E 4096 y
2'b10E 16384y
2'b11E 32768y

R/W 2

(@)}

3 XTH_RST_INT_EN

XTH r x S r E
OE  XTH , e
1E . r X
E FbD XTH r
r 0 Wi XTH

R/W 0

2 XTH_STOP_SEL

R/W 0 1E ) r

1 XTH_MEN

XTH 9 E
R/W 0 OE
1E g

0 RCH_EN

Y RCHe, H E
(0] =
1E g
E fi standby
DeepStandby | RCH D i
r

R/W 1

6.3.2 PLLO

OF RCMPLLOCF&RO

EOXx008
r WEO® 010 388
r r W
31:21 | SSRATE RW |0
20:15 | PLLO_DM RW | 6'h2 PLLO DMH
14:5 | PLLO_DN R/W | 10'h1C |PLLO DNH E § W n 1 16
4:2 | PLLO_DP RW | 3h2 PLLO DPH
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r r W
PLLOBypass +H E
1 PLLO_BYP R/W |0 OE n PLLVCO
1E PLLVCO | n REFCLK
PLLO qa H 1 b €eE
OE 1 §
0 PLLO CFGEN |R/W |0 1E §
E PLLT 0 1 g .| PLL
Y% PLL r
E
1. 1 i T PLLO2 v rE
fcuks rd1%1kPLLO_DN / (PLLO_DM * PLLO_DP)
2. j 1 | PLLO & " =
feuks rd1%ik( PLLO_DN + PAJLI/O (FPRA® /DM * PLLO_DP)
3. Npaey” T few *PLLO_DN/PLLO_DMw 57 300MHz 1 600MHzy
633 PLLO IFTRCMPLLOCF®&R1
EOxO0O0C
r WEOR®O0 0000
r r W
31:26 | RSV R 0 H
PLLO
2'b00E T
25:24 | SSC_MODE |R/W |0 2'b01E X
2'b10E p
2'b11E H
23:0 | SLOPE RW |0 PLLO Slope
634 PLLO 2F RCMPLLOCF&R?2
EOx010
r WEOX0800 0000
r r W
31:30 | RSV R 0 H
PLL 4H
COUNTIOJE dither o r I 11 dither"
€
29:26 | COUNT RIW | 4h2 COUNTI[1]E PLL 4 r 4+
r1E 4 r | OE 4 r
€r I+ O
COUNTI3:2]E H
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r r W

¥ E

2'b00E
25:24 | MODE R/W 2'b01E

2'b10E

2'b11E H
23:0 | FRAC R/W PLLO 4
6.3.5 PLL1 OfRCMELLlCFGRO

EOXxO014
r WEO® 0100390

r r W
31:21 | SSRATE R/W |0
20:15 | PLL1_DM R/W | 6'h2 PLLL DMH"
14:5 | PLL1_DN R/W | 10h1C |PLLL DNH E f W n 5 16r
4:2 PLL1_DP R/W | 3h4 PLL1 DPH "

PLL1Bypass +H E
1 PLL1_BYP R/W |0 OE n PLL VCO

1E PLL VCO I n REFCLK

PLL1 qa H 1 b €eE

OE 1 ¥
0 PLLL_ CFGEN |R/W |0 1E ¥

E PLLT O 1 g .| PLL
Y% PLL

E 7 i T PLL & I'E

fcokefrert i kAL_ DN/ (1IPDM * 1 _FDLPD

6.3.6 PLL1

IFRCMPLL1CFG&R1

EOx018
r WEOR®ROOO 00O0O

r r W

31.26 | RSV R H
PLL1 E
2'b00E T

25:24 | SSC_MODE R/W 2'b01E X
2'b10E p
2'b11E H

23:.0 SLOPE R/W PLL1 Slope
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6.3.7 PLL1 2fRCMELL1CFGR2
EOx01C
r WEOXO0800 0000
r r W
31:30 | RSV R 0 H
PLL 4H
COUNTIOIE dither & r I 11 dither® €
29:26 | COUNT |RW | 4'h2 COUNT[1JE PLL A -t r1E
4 r | OE 4 r Er
P o
COUNT[3:2]E H
£ E
2'b00E
25:24 | MODE RW |0 2'b01E
2'b10E
2'b11E H
23:.0 | FRAC RW |0 PLL1 4
6.3.8 PLL fRCMBLLTSR
EOx020

r WEO® 0 O020E EO

r r W
31:17 | RSV R 0 H
PLL & E
OE ¢t PLLOSTB PLL1STB
¥ L PLLE ¢ €
16 PLL LT EN |RW |0 1E PLL 2 7
E STOP MODE PLL
i H PLL [
€ 1r
PLL Lock E
15:0 | PLL_LT R/W | 16'h2EE0 | 16'h2EEO (16'd12000) PLL LOCK
0.5msl 24MHz €
6.3.9 OFf RCMCF GFRO
EOXx030

r WEO®K908040
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31:28 | 12S_DIV

R/W

12S_MCLK
4'bOXXXE F 4
4'b1000E 2 4
4'b1001E 4 4
4'b1010E 8 4
4'b1011E 16 4
4'b1100E 32 4
4'b1101E 64 4
4'b1110E 128 4
4'b1111E 256 4

E|

7 Audio PLLEE

27:24 | APB3_DIV

R/W

4'p1001

APB3 4
4'bOXxXE F 4
4'b1000E 2 4
4'b1001E 4 4
4'b1010E 8 4
4'b1011E 16 4
4'b1100E 32 4
4'b1101E 64 4
4'b1110E 128 4
4'b1111E 256 4

I 1 AHB €EE

23:20 | APB2_DIV

R/W

APB2 4
4'bOXXXE F 4
4'b1000E 2 4
4'b1001E 4 4
4'b1010E 8 4
4'b1011E 16 4
4'b1100E 32 4
4'b1101E 64 4
4'b1110E 128 4
4'b1111E 256 4

[ 7 AHB €E

19:16 | APB1_DIV

R/W

APB1 4
4'bOXXXE F 4
4'b1000E 2 4
4'b1001E 4 4
4'b1010E 8 4
4'b1011E 16 4
4'b1100E 32 4
4'b1101E 64 4
4'b1110E 128 4
4'b1111E 256 4

I 1 AHB €E

15:12 | APBO_DIV

R/W

4'p1000

APBO 4
4'bOXXXE F 4
4'b1000E 2 4
4'b1001E 4 4
4'b1010E 8 4
4'b1011E 16 4
4'b1100E 32 4
4'b1101E 64 4
4'b1110E 128 4
4'b1111E 256 4

I 15 AHB €E
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AHB 4 I 1 clk_sys pre €E
4'bOXxxE F 4

4'b1000E 2 4

4'b1001E 4 4

4'b1010E 8 4

4'b1011E 16 4

4'b1100E 32 4

4'b1101E 64 4

4'b1110E 128 4

11:8 | AHB_DIV RW |0

4'h1111E 256 4

Y RCH 4 E
R RCHI" 48MHz€E 41 1,
12MHz [
, 2'b00E 1 4
7:6 RCH_DIV R/W | 2'b01 YHOLE 2 4
2'b10E 3 4
2'b11E 4 4
E ¥ 24MHz [
12S E
5 12S_SRC RW |0 OE PLL1 (AUDIO PLL) 2t e I2S
1E I2S_ MCLK A ¥ € 12S
4 RSV R 0 H
Ys E

2'b00E RCH e
2'b01E XTH e

3:2 SYS SWS | R 2'b00 2'b10E PLLO & F e
2'b11E 32kHz FRCL XTLE+ €
E XTH i 5 L RCH «
¥ E

2'b00E RCH £ e
2'b01E XTH e

1:0 SYS_SW R/W | 2'b00 2'b10E PLLO & €

2'bll1E 32kHz y FRCL XTLE* ¢
6.3.10 1F RCMCF GFel
EOx034
r WEO X FFAD®O 2

r r W
USART7 4 r n PCLK2 €E
406 b OB 0

31:28 | USART7_DIV R/W 406 hH406 b 0mD2041
é é
46bilE164
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r r W
USART6 4 I 15 PCLKO €E
40 b OBDHD O
27:24 | USART6_DIV R/W 406 hHA406 b 0®D2041
éé
46bilE164
USARTY7 slow clock E
23 USART7_CLK_SEL | R/W 0 OE RCL/XTL y
1E pclk2
USARTS6 slow clock E
22 USART6_CLK SEL | R/W 0 OE RCL/XTL u
1E pclkO
TIMO/7/8/9/10 E
OE TIMO/7/8/9/10 apb2_clk
1E TIMO/7/8/9/10 SYSPLLy
E e 1,
21 TIM_CLK_SEL2 RIW 0 apb2_clk=HCLK=SYSPLL/2|
SYSPLL 336MHz,>
apb2_clk=HCLK=168MHz,TIMO/7/8/9/10
q| 336MHz
TIM1/2/3/4/11/12/13 .TIM5/6
€ apbl_clkE
OE TIM1/2/3/4/11/12/13
apbl_clk.
1E TIM1/2/3/4/11/12/13
20 TIM_CLK_SEL1 R/W 0 SYSPLLy
E e 1,
apbl_clk=HCLK=SYSPLL/2]
SYSPLL 336MHz,>
apbl_ clk=HCLK=168MHz, TIM1/2/3/4/11/12/
13 ql 336MHzl" TIM5/6 €
19 RSV R 0 H
USB SDIO ¥ 4
r UsB | 4 I
) 48MHz €E
3'b000CE F 4
3'b001E 2 4
USB SDIO_DIV , 3'b010E 3 4
18:16 [ 48M _DIVE RIW 3b110 3'b011E 4 4
3'b100E 5 4
3'b101E 6 4
3'b110E 7 4
3'b111E 8 4
E 1 USBI SDIO
15 RSV R 0 H
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14:12 | MCO1_DIV

R/W 3'b010

MCO1 4
3'bO00E F 4
3'b0O01E 2 4
3'b0O10E 4 4
3'b0O11E 8 4
3'b100E 16 4
3'b101E 32 4
3'b110E 64 4
3'b111E 128 4

E

11 RSV

H

10:8 | MCO1

R/W 3'b000

MCO1
3'b000E
24MHz€E
3'b001E
(PC9)
3b010E

2 L mco1
XTL

3'b011E
(PC9)
3'b100E
(PC9)
3'b101E
(PC9)
3'b110E H
3b111E

PLLO

PLL1

AHB

g E

RCH_DIV r
2 L mco1

XTH

I PC9€E
2 L mco1

I RCL
(PC9)
2 L Mmco1

XTLE

2 L Mco1

2 L Mco1

2 L Mmco1

7 RSV

(PC9)
0

6:4 MCOO_DIV

R/W 3'b000

MCOO 4
3'b000E F 4
3'b0O01E 2 4
3'b0O10E 4 4
3'b011E 8 4
3'b100E 16 4
3'b101E 32 4
3'b110E 64 4

E

3 RSV

3'b111E 128 4
i

Vio. 1

CopyrOxyasx

a7



UM324xF o

r FRCME

2:0 MCOO0 R/W

3'b010

MCOO0 2E
3'b000E RCH_DIV r
24MHzE & L MCO0 (PA8)
3'b001E XTH 2 L Mcoo
(PA8)
3'b010E u

g2 L Mmcoo
3'b011E XTL
(PA8)
3'b100E
(PA8)
3'b101E
(PA8)
3'b110E H
3'b111E
(PA8)

IF RCL
(PA8)
2 L Mcoo

XTLE
PLLO 2 L Mcoo

PLL1 2 L Mcoo

AHB 2 L Mcoo

6.3.11 X

EOx040
r WEOR®OMOOOO

T RCMCI FER

31:8 | RSV R 0

0

7 CSSF RW |0

H r.o 1 X r

OE XTH
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17 DMA CHb DMA + 0 6H X 0x0000_0O
18 DMA CH DMA + 0 7H X 0x0000_0O
19 ADCO ADCH® X 0x0000_0
20 ADC1 ADCH X 0x0000_0
21 CANO CAN® X 0x0000_0
22 CAN1 CANH X 0x0000_0
23 EXTI 9~5 EXTI [ %X: 5] 0x0000_0
24 TI MO_BRK_TI M8 |TI MQ X TI M8 X 0x0000_0
25 TI MO_UP_TI M9 TI MO X TI M9 X 0x0000_0
26 TIMO_TRG_COM_T$:M%6; X 0x0000 _0
27 TI MO_CC T1 MO X 0x0000_0
28 TI M1 TI M X 0x0000_0
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I RQ N X X

29 TI M2 TI M2 X 0x0000_0
30 TI M3 TI M3 X 0x0000_0
31 | 2CO Il 2D X 0x0000_0
32 | 2C1 | 2 CHL X 0x0000_0
34 ~ 33| - H -

35 SPI1O SPIHD X 0x0000_0
36 SPI 1 SPIH X 0x0000_0
37 UARTO UARTH X 0x0000_0
38 UART UARTIH X 0x0000_0
39 UARZ UARZH X 0x0000 _0
40 EXTI 15~10 EXTI[15%: 10] 0x0000_0
41 RTCLARM RTC X 0x0000 _0
42 - H s

43 TI M7 _BRK_TI M11/TI N X TlI MH1 X 0x0000_0
4 4 TI M7 _UP_TI M12 ThM7X TIMIR X5 0000 0
45 TIM?_TRG_COM_T$:M;;; X 0Xx0000_0
46 TI M7 _CC TI M7 X 0x0000_0
47 SD O SD H X 0x0000_0
4948 |- H -

50 TI M4 TI VH X 0x0000_0
51 SPI 2 SPIR X 0x0000 _0
52 UARTS3 UARTHE X 0x0000_0
53 UART4 UARTH X 0x0000 _0
54 Tl M5 TI M5 X 0x0000 _0
55 Tl M6 TI M6 X 0x0000_0
56 DMA CHD DMA + 1 OH X 0x0000_0
57 DMA CH DMA + 1 1H X 0x0000_0
58 DMA CR DMA + 1 2H X 0x0000_0O
59 DMA CHB DMA + 1 3H X 0x0000 _0O
60 DMA CH: DMA + 1 4H X 0x0000_0O
61 EMAC EMA® X 0x0000_0
62 SPI 3 SPIB X 0x0000_0
63 - H -

6 4 TS TS J X, 0x0000 _0
65 OPAO OPAER 0x0000_0
66 OPA1 OPAX 0x0000_0
67 DAC DAC+ H X 0x0000_0O
68 DMA CtHb DMA + 1 5H X 0x0000_0
69 DMA CtHb DMA + 1 6H X 0x0000_0
70 DMA CH DMA + 1 7H X 0x0000 _0O
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I RQ N X X

71 UARTS UARTH X 0x0000 _0O
72 | 2C2 I 202 X 0x0000_0O
73 USBOONTROLLER |USBOONTROL LHE K 0x0000_0O
7 5F4 - H -

76 USART®6 USARTHE X 0x0000_0O
77 USART?Y USARTH7 X 0x0000_0O
78 DCMI DCMH X 0x0000_0O
79 AES AESH X 0x0000 _0O
80 SHA SHA X 0x0000 _0O
81 FPU FPWH X O0x0000 _0O
82 ACMPO ACMPO X 0x0000 _0O
83 ACMP1 ACMP1 X Ox0000_O
8 4 ACMP2 ACMP 2 X Ox0000_O
85 1 2S0 I 230 X 0x0000_0O
86 | 2S1 | 2 HL X 0x0000_0O
8987 |- H -

90 QSPI QSPH X 0x0000_0O
91 - H -

92 - H -

93 | WDT | WDR X O0x0000_O
10®4 - H -

107 LPUART LPUART X O0x0000_O
108 - H -

1009 LPTI MO LPTIMOX Ox0000_O
110 LPTI M1 LPTIM1X Ox0000_O
18-111- H -
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9 + FSYSCEG

EOXx40B0_2000

A IE
9-1IESYSCFG A
W
004 SYSCFEMACMR EMAC +
098 SYSCFADCERS ADC i
0x0C SYSCFIG_MCFGR |[TI ¥ ¢
020 SYSCFEXTI CRO X, 0
0% 4 SYSCFEXTI CR1 X, 1
048 SYSCFEXTI CR2 X, 2
0%C SYSCFEXTI CR3 X, 3
020 SYSCFEXTI WR X,
024 SYSCFM_SCCR Ml S C+
028 SYSCFSCRVR Systidk w
9.1
9.1.1 EMAC + FSYSCFEMA C MR
EO0 04
r WEOXD0OO 0000
r rW
31:3 | RSV R 0 H
EMAC + rr MACPHY  €E
3'b000E MII
3'b001E RGMII
3'b010E H
2.0 |EMACMR |R/W |0 3'b011E H
3'b100E RMII
3'h101E H
3'b110E H
3'b111E H
9.1.2 ADC i FSYSCFAGDCETER
E 0 08
r WEO X000 0000
r rW
31:7 | RSV R 0 A
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r
ADC r i E
000E EXTI15
001E EXTI9
010E EXTI5
6:4 |INJ_TRIG_SEL |R/W |0 011E LPTIMO_OUT
100E LPTIM1_OUT
101E H
110E H
111E H
3 RSV R 0 H
ADC r i E
000E EXTI11
001E EXTI10
010E EXTI6
2.0 |RGL_TRIG_SEL |R/W |0 011E LPTIMO_OUT
100E LPTIM1_OUT
101E H
110E H
111E H
913 TI ¥ + [SYSCFWGI_MCF&R
E 0 ®C
r WEOR000O0G
r W
31:5 | RSV R H
TIMx +H E
4 TIMx_DEBUG_STOP | R/W OE
1E
3:2 | RSV R H
TIM7 ¢ + E
1 TIM7_BRKR R/W 1E F OCx OCxn <€ 0
OE F OCx OCxne OCxp OCxnp
TIMO F + E
0 TIMO_BRKR R/W 1E OCx OCxn <€ 0
OE F OCx OCxne OCxp OCxnp
9.14 X OF SYSCFEXTI @€RO
EOx10
r WEOXDOO 0000
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r
31:28 | RSV R H

STOP Il EXTI3 E
27 EXTI3_WK_FLAG R OE F r

1E

STOP 'l EXTI2 E
26 EXTI2_ WK_FLAG R OE F r

1E

STOP Il EXTI1 E
25 EXTIL_WK_FLAG R OE F '

1E

STOP Il EXTIO E
24 EXTIO WK_FLAG R OE F r

1E

STOP 'l EXTI3 E
23 EXTI3_ WK_EDGE_SEL | R/W OEp

1ET

STOP 'l EXTI2 E
22 EXTI2_ WK_EDGE_SEL | R/W OE p Y

1ET

STOP 'l EXTI1 E
21 EXTI1_WK_EDGE_SEL | R/W OE p Y

1ET

STOP 'l EXTIO E
20 EXTIO_ WK_EDGE_SEL | R/W OEp °

1ET

STOP 'l EXTI3 ¢ E
19 EXTI3_WKEN R/W OE F g

1E g

STOP 'l EXTI2 ¢ E
18 EXTI2_ WKEN R/W OE F g

1E g

STOP 'l EXTIL ¢ E
17 EXTI1_WKEN R/W OEF 9

1E g

STOP ' EXTIO ¢ E
16 EXTIO_WKEN R/W OEF 9

1E g

X E

4'b0000E PA[3]

4'b0001E PBJ[3]

4'b0010E PC[3]

_ 4'b0011E PD[3]

15:12 | EXTI3 R/W 4H0100E PE[3]

4'h0101E H

4'h0110E H

4'b0111E H

4'n1000E H
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11:8 | EXTI2

R/W

X E
4'n0000E PA[2]
4'n0001E PB[2]
4'b0010E PCJ2]
4'n0011E PDI[2]
4'n0100E PE[2]
4'p0101E H
4'p0110E H
4'p0111E H
4'b1000E H

74 EXTI1

R/W

X E
4'b0000E PA[1]
4'b0001E PBI[1]
4'b0010E PC[1]
4'b0011E PD[1]
4'0100E PE[1]
4'p0101E H
4'0110E H
4'00111E PH[1]
4'p1000E H

3.0 EXTIO

R/W

X E
4'H0000E PA[0]
4'b0001E PB[0]
4'b0010E PCI0]
4'b0011E PDI0]
4'b0100E PE[0]
4'p0101E H
4'b0110E H
4'b0111E PHIO]
4'p1000E H

9.1.5 X

EOx14
r WE O x00 0

IFSYSCFEBXTI €R1

0000

31:28 | RSV

0

27 EXTI7_WK_FLAG R

STOP 'l EXTI7
OE f .

1E r

26 EXTI6_WK_FLAG R

STOP 'l EXTI6
OE F .
1E

25 EXTI5_WK_FLAG R

STOP 'l EXTI5S
OE f .

1E
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r

STOP 'l EXTI4 E
24 EXTI4 WK_FLAG R OE F r

1E

STOP 'l EXTI7 E
23 EXTI7_ WK_EDGE_SEL | R/W OEp Y

1ET

STOP 'l EXTI6 E
22 EXTI6_WK_EDGE_SEL | R/W OE p Y

1ET

STOP 'l EXTI5 E
21 EXTI5_ WK_EDGE_SEL | R/W OE p Y

1ET

STOP 'l EXTI4 E
20 EXTI4 WK_EDGE_SEL | R/W OEp

1ET

STOP Il EXTI7 a r E
19 EXTI7_WKEN R/W OE F g

1E 3

STOP 'l EXTI6 8 r E
18 EXTI6_WKEN R/W OE F g

1E g

STOP 'l EXTI5 8 r E
17 EXTI5_WKEN R/W OE F o

1E g

STOP 'l EXTI4 aq r E
16 EXTI4_WKEN R/W OEF 9

1E g

X E

4'h0000E PA[7]

4'b0001E PB[7]

4'b0010E PC[7]

, 4'b0011E PD[7]

15:12 | EXTI7 R/W 4H0100E PE[7]

4'h0101E H

4'h0110E H

4'p0111E H

4'n1000E H

X E

4'b0000E PA[6]

4'b0001E PB[6]

4'b0010E PC[6]

, 4'b0011E PD[6]

11:8 | EXTI6 R/W 4H0100E PE6]

4'p0101E H

4'p0110E H

4'p0111E H

4'n1000E H
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74 EXTIS

R/W

X
4'H0000E PA[5]

4'b0001E PBI[5]
4'b0010E PC[5]
4'b0011E PDI[5]
4'b0100E PE[5]
4'b0101E H
4'b0110E H
4'b0111E H
4'b1000E H

3.0 EXTI4

R/W

X
4'b0000E PA[4]

4'b0001E PB[4]
4'b0010E PC[4]
4'b0011E PD[4]
4'b0100E PE[4]
4'b0101E H
4'b0110E H
4'p0111E H
4'h1000E H

9.1.6

X

EOx 18

r WE O x000 0

2 SYSCFEXTI €R2

0000

31:28 | RSV

27 EXTI11_WK_FLAG R

STOP ri
OE F .
1E

EXTI11

26 EXTI10_WK_FLAG R

STOP ri
OE F ;
1E

EXTI10

25 EXTIO_WK_FLAG R

STOP ri
OE F .
1E

EXTI9

24 EXTI8_WK_FLAG R

STOP ri
OE F .
1E

EXTI8

23 EXTI11_WK_EDGE_SEL | R/IW

STOP ri

OE p o
1ET

EXTI11

22 EXTIZI0_WK_EDGE_SEL | R/IW

STOP ri

OE p o
1ET

EXTI10
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21 EXTI9 WK_EDGE_SEL | RIW

STOP 'l EXTIO
OEp
1ET

20 EXTI8_WK_EDGE_SEL | RIW

STOP 'l EXTI8
OEp
1ET

19 EXTI11_WKEN

R/W

STOP ' EXTI11
OEF g
1E 3

8 r E

18 EXTI10_WKEN

R/W

STOP i EXTI10
OEF g
1E g

a r E

17 EXTI9_WKEN

R/W

STOP 'l EXTI9
OE F g
1E g

a r E

16 EXTI8_WKEN

R/W

STOP 'l EXTI8
OEF g
1E 3

g r E

15:12 | EXTI11

R/W

X E
4'b0000E PA[11]
4'b0001E PB[11]
4'b0010E PC[11]
4'b0011E PD[11]
4'b0100E PE[11]
4'p0101E H
4'b0110E H
4'b0111E H
4'p1000E H

11:8 | EXTI10

R/W

X E
4'b0000E PA[10]
4'b0001E PB[10]
4'b0010E PC[10]
4'b0011E PD[10]
4'b0100E PE[10]
4'b0101E H
4'0110E H
4'b0111E H
4'h1000E H

74 EXTIO

R/W

X E
4'b0000E PA[9]
4'b0001E PBI[9]
4'b0010E PC[9]
4'b0011E PD[9]
4'b0100E PE[9]
4'p0101E H
4'b0110E H
4'p0111E H
4'p1000E H
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3.0

EXTI8

R/W

X
4'H0000E PA[8]

4'b0001E PBI8]
4'b0010E PC[8]
4'b0011E PDIS]
4'b0100E PE[8]
4'b0101E H
4'b0110E H
4'b0111E H
4'p1000E H

9.1.7

X

EOx1C

r WEOXWO0O 0000

3f SYSCFESXTI| €R3

r

31:28

RSV

27

EXTI15_WK_FLAG

STOP ri
OE F r
1E

EXTI15

26

EXTI14 WK_FLAG

STOP ri
OE F .
1E

EXTI14

25

EXTI13_WK_FLAG

STOP ri
OE F r
1E

EXTI13

24

EXTI12._ WK_FLAG

STOP ri
OE F r
1E

EXTI12

23

EXTI15_WK_EDGE_SEL

R/W

STOP ri

OEp Y
1ET

EXTI15

22

EXTI14_WK_EDGE_SEL

R/W

STOP ri

OEp Y
1ET

EXTI14

21

EXTI13_WK_EDGE_SEL

R/W

STOP ri

OE p N
1ET

EXTI13

20

EXTI12_WK_EDGE_SEL

R/W

STOP ri

OE p o
1ET

EXTI12
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r
STOP Il EXTI15 a r E
19 EXTI15 WKEN R/W OEF g
1E g
STOP 'l EXTI14 aq r E
18 EXTI14_WKEN R/W OEF g
1E 3
STOP Il EXTI13 aq r E
17 EXTI13_WKEN R/W OEF g
1E 3
STOP Il EXTI12 a r E
16 EXTI12_WKEN R/W OEF g
1E g
X
4'b0000E PA[15]
4'b0001E PB[15]
4'b0010E PC[15]
_ 4'p0011E PD[15]
15:12 | EXTI15 R/W 4H0100E PE[15]
4'b0101E H
4'b0110E H
4'p0111E H
4'01000E H
X
4'b0000E PA[14]
4'b0001E PB[14]
4'b0010E PC[14]
, 4'p0011E PD[14]
11:8 | EXTI14 R/W 4b0100E PE[L4]
4'b0101E H
4'p0110E H
4'p0111E H
4'b1000E H
X
4'b0000E PA[13]
4'b0001E PB[13]
4'b0010E PC[13]
_ 4'p0011E PD[13]
7:4 EXTI13 R/W 4b0100E PE[L3]
4'b0101E H
4'b0110E H
4'p0111E H
4'b1000E H
Vi9. 1 CopyrOxyasx € w 82



UM324xF o + FSYSCEG
r r W
X E
4'p0000E PA[12]
4'b0001E PB[12]
4'p0010E PC[12]
_ 4'p0011E PD[12]
3:0 EXTI12 RW |0 450100E PE[12]
4'p0101E H
4'p0110E H
4'b0111E H
4'n1000E H
9.1.8 X FSYSCFEXTI &R
E0OR0
r WEORO0DOOOO
r r W
31:18 | RSV R 0 H
X E
OEH
17 INT_SEL R/W 1 1E e Yy oE X
E F | 1 ¢ 1
6 X E
1E STOP
OE RUN
E
. 7 RUN ro FD
T T~ u IESEL e Oi i
16 IESEL R/W 0 6 X H A
X H T7 H
mr
y fi STOP oo
T 17 1n IESEL e 1i
T s X H . X H
I F H- rr
X IESEL: ¢ 11 3 e
EXTI1I5(INT_SEL=1) | [ I
15 EXTI15 CLR |RW |0 10 GPIO X T
1E I GPIO X
OE £r
X IESEL: ¢ 11 3 e
EXTI14(INT_SEL=1) | [
14 EXTI14 CLR |RW |0 10 GPIO X r
1E i GPIO X
OE £
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r r W
X IESEL: € 11 3 €
EXTI13(INT_SEL=1) | [
13 EXTII3_ CLR |RW |0 11 GPIO X r
1E i GPIO X
OE ¥
X IESEL: € 1 3 €
EXTI12(INT_SEL=1) 1 [
12 EXTI12. CLR |RW |0 11 GPIO X r
1E i GPIO X
OE ¥
X IESEL: € 11 3 €
EXTILL(INT_SEL=1) 1 [
11 EXTI11._ CLR |RW |0 11 GPIO X T
1E i GPIO X
OE ¥
X IESEL: € 1i 3 €
EXTI1O(INT_SEL=1) | [
10 EXTIZI0 CLR |RW |0 11 GPIO X T
1E I GPIO X
OE ¥
X IESEL: € 11 3 €
EXTIO(INT_SEL=1) 1 [
9 EXTI9 CLR RW |0 10 GPIO X r
1E I GPIO X
OE ¥
X IESEL: € 11 3 €
EXTIS(INT_SEL=1) | [
8 EXTI8_CLR RW |0 11 GPIO X r
1E i GPIO X
OE ¥
X IESEL: € 11 3 €
EXTI7Z(INT_SEL=1) | [
7 EXTI7_CLR RW |0 11 GPIO X T
1E i GPIO X
OE £
X IESEL: € 11 3 €
EXTI6(INT_SEL=1) 1 [
6 EXTI6_CLR RW |0 11 GPIO X T
1E | GPIO X
OE £
X IESEL: € 11 3 €
EXTIS(INT_SEL=1) | [
5 EXTI5_CLR RW |0 10 GPIO X T
1E | GPIO X
OE ¥
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r r W
X IESEL: € 1 3 €
EXTI4(INT_SEL=1) | [
4 EXTI4 CLR |RW |0 ] GPIO X T
1E i GPIO X
OE ¥
X IESEL: € 1 3 €
EXTI3(INT_SEL=1) | [ I
3 EXTI3 CLR |RW |0 ] GPIO X T
1E I GPIO X
OE ¥
X IESEL: ¢ 1 3 e
EXTI2(INT_SEL=1) | [
2 EXTI2_CLR R/W 0 10 GPIO X r
1E I GPIO X
OE ¥
X IESEL: € 1i 3 e
EXTIL(INT_SEL=1) | [
1 EXTI1_CLR R/W 0 10 GPIO X r
1E i GPIO X
OE ¥
X IESEL: € 1i 3 €
EXTIO(INT_SEL=1) | [
0 EXTIO CLR |RW |0 10 GPIO X T
1E i GPIO X
OE ¥
9.1.9 M SC-I- I SYSCFMEl._SCER
EOx 24
r WEOR®O0OO003 @O
r r W
31:6 | RSV R 0 H
EFC power down ready H I standby
mode€ E
5 EFC VOL_ PD_ EN |RW |1 OE
1E
E’ Fl
EFC clock stop ready H I stop mode€ E
4 EFC CLK PD EN |R/W |1 (1)5
E’ Fl
3 RSV R 0 H
LVD X 4+ E
2 LVD_INT_EN R/W |0 OE
1E LVD X
1 RSV R H
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r r W

NMI X + E

0 NMIEN R/W |0 OE NMI X
1E NMI X FLVDX €

9.1.10 SyBH ck i W I‘SYSCFSGQR\/G?

E0O®28
r WEOXOMO0OO0OO0O

r r W

31:24 | RSV R 0 H

23:0 STCALIB |[R/W |0 SysTick T W
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10 m \ ®F CRE
L]
10.1
CRC-I— HCRC32CRC1¢ T u m [
10.2
nr E
xte+ 1z Sx 1
x1e+ 1+ 2% 1
X324+ 284+ 2%+ 2% &+ Txr M TR+ Fx Tk Sk 4k 2x 1x 1
fl 11
. i 111 rooLvowroy W r
10.3 °
10,31 CRC
“n CRC 10 [
10.3.2 CRC
1 61E CRC
v oW e W
[ [
CRa 6 [/ CClI1T1021 0 Y Y 0
CRea&6 |/ <€CI 1T
EFALSE 1021 FFFF N N 0
CReL6 /[ X25 (11021 FFFF Y Y FFFF
CReL6 /[ XM0O[1021 0 N N 0
CRea 6 [/ I BM|8005 0 Y Y 0
CRea 6 [/ MAXI[8005 0 Y Y FFFF
CREL6 |/ UusSB 8005 FFFF Y Y FFFF
CREL6 |/ MODES80O05 FFFF Y Y 0
CR&2 04C11D|FFFFFF|Y Y FFFFFFEF
CR&2 MPE(QO4C11D|FFFFFF|N N 0
E - S| b2 0o [
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10.4

EOX40A0 _0000O0
A I'E
1@ECRC A

0x00 CRC_DATA

0x04 CRC_CFG

0x 08 CRC_I NI'T v oW
10.4.1 (CRC_DATA)
W EOxO00O0

r WEOXxO0OO000_00O0O

r r W
31:0 | DATA R/W 0x0 A [ e [
10.4.2 (CRC_CFG)
W EOx 04
r WE O X 0000O
r r W
30:9 RSV - - H
VoW E
8 INIT_REV R/W 0x0 OEVY WwWfr
1IEV  Wwr
2 E
7 DOUT_REV R/W 0x0 OE & Fr
1E @ r
6 RSV - - H
fi E
5 DIN_REV RIW 0x0 OE i Fr
1E 1§ r
f E
OOE 8bit
4:3 WIDTH_DIN R/W 0x0 01E 16bit
10/11E 32bit
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CRC E
00E CRC16-1021
(X6 + x12 + x5+ 1)K
21 | POL RW | 0x0 O1E  CRC16-8005
(x10 + x5 + x2 + 1)XK
10/11E CRC32-04C11DB7
(X32 + XZG + X23 + X22 + XlG + X12 + Xll + XlO
+X84H X+ X5+ x4+ X2+ x1+1)

5 =
0 RESET W 0x0 R iV
w r D
10.43 v W (CRC_I NI T)
W EO0OxO08
r WE O x 0 000000 O
r rW
31:0 | INIT R/W 0x0 VoW
105 g
1 CRC_I NI Ti VoW
2 CRC_CFG 1 CRC 1 1 r “ qv Wy
3. CRC_DATA i [ fi r
4. N CRC_DATA (62 CRC r
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DMA + DME

11

11.1
DMA ni. CPU ¥ CPU 3 r
11.2 I
. T 4y A J
Me mor WMemor y) Memory to PerPkPerhieper al tp
Peripheral to Peripheral
Y 8y DMA
J S Bl oc k™
, % € 4x32FI1I FO
, Bl ock € 409
, FoI J
, FoI J
11.3
11.3.1 +
DMA DMA + ¢ + I 3 i nro E
ny Ly
ny L
n Ly
5 n L
11.3.2 H
) ¢ l a Ho H I
DMA D§ 3
H L H [ T t i DMA H 7
DMA H 4 =
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DMA + DME

-

1HMEDMAO

H 0 H 1 H 2 H 3 H 4 H' 5 H 6 H 7 H 8 H 9 H 10 H 11 H 12 H 13
SPI2_RX TIM1_UP  |SPR2_RX [SPI1L_RX |SPIL_TX SPR_TX 12C0_TX SPR_TX |QSPLRX |QSPLTX |TIM11 CH4 |[TIM11 UP |TIM11_TRIG|TIM11_CH1
12CO_RX TIM1_CH3 |TIM6_UP  [TIM3 CH2 [TIM6_UP  |2CO RX |TIM3_UP  |2CO RX  [TIM11_CH2 |TIM11 _CH3 [TIM12_CH3 [TIM12_CH4 |TIM12_UP |TIM12_TRIG
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r rW
OE OE
oflidE/OtH Pl
1E 1E
atan2(w, x
2E 2E
«feo
3E 3E
2:0 MODE R/W 0x0 «Te
AE 4B
“Li Wil "Hi "Di
5E 5E
OAT BY®
6E 6E
O
7E 7E
Vo
14.4.2 f 1 (CORDI C_DI N1)
W EOxO04
r WE 0 x 0 000000 O
r rW
31:0 |DIN1 W 0x0 fi il
14.4.3 f 2 (CORDI C_DI N2)
W EOxO08
r WE 0 x 0 000000 O
r rW
31:0 |DIN2 W 0x0 fi il
14.4.4 e 1 (CORDI C_DOUT1)
W EOXxOC
r WE 0 x 0 000000 O
r rW
31:0 |DOUT1 R 0x0 n 2
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14.45 e 2 (CORDI C_DOUT2)
W : 0x10
r WE 0 x 0 000000 0
r r W
31:0 | DOUT2 R 0x0 n 2
145 g
1. 3 CORDI C Pr
2. i 2 I r
3. r g
4. 1 i @ J r
5. fi LCORDI C_DICORDI C_DI N2
6. CORDI C_CHBRLy
7. bay 2 CORDI C_DOWMIRDI C_DPOUT?2
14.6 }
i € CORDI C_CTRL  I'E1Y 1 i 2u
E f 2 E32bit
n @ Edey 0 fl
J ECPU
! E" 0
fi 1 e t fi EO. 25[ DEC]3®C]25* 2

=536, 8 70DEXI?2
= 020 0 0 O] OHOEOX ]
fi 2 e t fi E0O. 00390625 DEC] 3 EFDEGCDP390625*
= 8388608[ DEC]
= 0x00§HEX]JO
Il p 4] i CORDI C_DICORDI C_IDI iN®~ I e un
CORDI C_DOWMRDI C_DOY T2 r
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®

L i FCor@ic

Vio. 1

E

Em* sdi

n= 0. 003%9 M6 M) 26EPEC]
=0.00390625*0.7071067811865 [ DEC]
= 0.0027621358640099532671907982[ L
=5,931,641.601515722055569 [ DEC]

=5 A8 2 THE X ]

Em* cd s= 0. 0fDB®PD 6(26)*2 5§ DEC]

=0.00390625*0.7071067811865 [ DEC]
= 0.00276213586400995 [ DEC]
=5,931,641.601p5DETCP260855609

=5 A8 2 THE X ]

eEOx5a&30CCE13I5 I 1 U
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15 ¢ ¢ T AES

15.1
AES ~ 1 FIPS PUB M9AES 28 AE®56 g
15.2 I
128 256
CBCECBCTRCCMCMAC GCM
AES | €
H g 4 Y 6 | QA u Y T f @2 a FIFRFOs 6w
. i 2 DMA ¥
R | Y
. ntyHd | nA4 I F H %
. 3
15.3
15.31 °
A T a AES_GG&: - i o " b r
Dg AES_DONE - 2r
15.4
EOx4510_0000
A =
1 51E ” ’ AES A
W
0x00 AES_MSGCFG H +
0x04 AES_CTXCFG +
0x08 AES_ MSGTOTALBYTEH
0x0C AES_ MSGAADBYTES " H
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UM324xF ® FAES
W

0x10 AES GCMAADI NFO GCM “ H
0x14 AES CTXKEYSEL

0x20 AES_ _CTXKEYO 0

0x24 AES_ CTXKEY1 1

0x28 AES_ CTXKEY?2 2

0x2C AES_ CTXKEY3 3

0x30 AES CTXKEY4 4

0x34 AES CTXKEYS 5

0x38 AES CTXKEY®6 6

0x3C AES CTXKEYY7 7

0x40 AES CTXCBCKEYDO CBC 0
0x44 AES_CTXCBCKEY1 CBC 1
0x48 AES_CTXCBCKEY2 CBC 2
0x4C AES CTXCBCKEY3 CBC 3
0x50 AES_ _CTXCTRO CTR 0
0x54 AES _CTXCTR1 CTR 1
0x58 AES _CTXCTR2 CTR 2
0x5C AES _CTXCTR3 CTR 3
0x60 AES_CTXI VO v 0
0x64 AES_CTXI V1 v 1
0x68 AES_CTXI V2 v 2
0x6C AES_CTXI V3 v 3
0x70 AES_CTXMACO 0
0x74 AES_CTXMAC1 1
0x78 AES_CTXMAC2 2
0x7C AES CTXMACS 3
0x80 AES | NGRESSFI FO i FIFO

0x84 AES | NGFSTATUS i FIFO

0x88 AES ENGRESSFI FO 2 FIFO

0x8C AES ENGFSTATUS 2 FIFO

0x90 AES DMAI NGLEN DMA

0x94 AES | NGDBCFG DMA f{ {7

0x98 AES_ _DMAENGLEN DMA &

0x9C AES _ENGDBCFG DMA & {7

OxAO0 AES_ DONESTATUS

OxA4 AES_ | NGDMADONE DMA ij

OxA8 AES ENGDMADONE DMA &

nr., r
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1541 H -|- (AES_ MSGCFQG)
W EOxO0O0
r WE 0 x 0 000000 0
r r W
31:14 | RSV - - H
r E
. OE 128bit
13:12 | KEY_SIZE R/W | Ox0 JE 256bit
1 3EH
11:8 | MAC_LEN RW | 0x0 v d
' - CCMj] CMAC] XCBC €
E
OE ECB
1E CBC
7:4 ALG_MODE R/W | 0x0 2E CTR
3E CCM
4AE CMAC
5E GCM
” E
3 DIR R/W | 0x0 OE
1E”
2 MSG_BEGIN R/W | Ox0 A r
¥ Asr 0
T ¥ H r
1 MSG_END R/W | 0x0 ¥ i D
¥ "y L r
0 AES_GO RW | 0x0 o FI oot
- r AES_DONE | 5 For
15.4.2 -|- (AES CTXCFG)
W EOxO04
r WE O ® 000000 1
r r W
31:16 | RSV - - H
15:4 | CTX_INDEX R/W | Ox0 pr
3 INV_KEY_STR R/W | Ox0 Y p' L Y
2 INV_KET_RET R/W | Ox0 bep'
1 CTX_STR R/W | 0x0 + Y L oy
0 CTX_RET R/W | Ox1 68 =
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4 X F o

FAES

15.4.

W

3 o

EOXx 0S8
r WEO Xx O®@000 00

(AES_MSGTOTALBYTES)

r r
31:28 | RSV 5
H T~ 1 1 F-
27:0 | TOTAL_BYTES RW | 0x0 “H g
cCCM GCM X (
1544 " H (AES_MSGAADBYTES)
W E0OXO0C
. WE O x 0 000000 0
r r W
. F FX 7 H r
31:16 | AAD_LEN RW | Ox0 B O x :
150 | MSG_LEN RW | 0x0 r T fXH ! H
1545 GCM “H (AES GCMAADI NFO)
W EOxXx 10
. WEO X 0 00 0
r r
31:28 | RSV i
27:0 | AAD LEN TOT RW | Ox0 - - 4T
' —-EN GCM X r

15.4.

o
w

6

EOx14

(AES_CTXKEYSEL)

r WEO®O0OO0OO01000

31:3

RSV
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r r W
E
, 1E CPU r €
2:0 KEY_SEL R/W | Ox1 E OTP KEY1
AE OTP KEY2
15.4.7 0O (AES_CTXKEYDO0)
W E0OXx20
r WE 0 x 0 000000 O
r r W
_ [31:0]
31:0 |KEY_O W 0x0 E ECB
15.4.8 1 (AES _CTXKEY1)
W EOx24
r WE 0 x 0 000000 O
r r W
31:0 |KEY_1 W 0x0 [63:32]
15.4.9 2 (AES CTXKEY2)
W EOx28
r WE 0 x 0 000000 O
r r W
31:0 |KEY_2 W 0x0 [95:64]
15.4.10 3 (AES _CTXKEY3)
W : 0x2C¢C
r WE 0 x 0 000000 O
r r W
31:0 |KEY_ 3 W 0x0 [127:96]
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15.4.11 4 (AES_CTXKEY4)

W E0OXx30
r WE O x 0 000000 O

r r W
31:0 KEY 4 W 0x0 [159:128]
15.4.12 5 (AES_CTXKEY5)
W EOx 34
r WE O x 0 000000 O
r r W
31:.0 KEY_5 W 0x0 [191:160]
15.4.13 6 (AES CTXKEYG®6)
W EOx 38
r WE O x 0 000000 O
r r W
31:0 KEY_6 W 0x0 [223:192]
15.4.14 7( AES CTXKEY7)
W EOx 3C
r WE O x 0 000000 O
r r W
31:0 |KEY_7 W 0x0 [255:224]
15.4.15 CBC 0 (AESCEGEKYO)
W EOx 40
r WE O x 0 000000 O
r r W

CBC  [31:0]

31:0 | CBC_KEY_O w 0x0 (XCBC-3K K2)
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15416 CBC 1 (AESCE&®EY1)

W EOx 44
r WE O x 0 000000 O

r r W
, CBC  [63:32]
31:.0 CBC _KEY_1 W 0x0 (XCBC-3K K2)
15.4.17 CBC 2 (AESCEGERY?2)
W EOXx 48
r WEOXO00O0O0_00O00O
r r W
_ CBC  [95:64]
31.0 | CBC_KEY_2 W 0x0 (XCBG-3K K3)
154.18 CBC 3 (AESCEE&GKY 3)
W EOx4C
r WE O x 0 000000 O
r r W
. CBC  [127:96]
31:0 CBC_KEY_3 W 0x0 (XCBC-3K K2)
15.4.19 CTR 0 ( AESCTHX
W EOx50
r WE O x 0 000000 O
r r W
, CTR/ICCM  [31:0]
31:.0 CCM_CTR_O W 0x0 (XCBC-3K K1)
15420 CTR 1 ( AESCTHX
W EOx54

r WE O x 0 000000 O
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FAES
r r W
] CTR/CCM [63:32]
31:0 CCM _CTR 1 W 0x0 (XCBC-3K K1)
15.4.21 CTR 2 ( AESCTHRX
W EOx58
r WE O x 0 000000 O
r r W
) CTR/CCM [95:64]
31:0 CCM _CTR 2 W 0x0 (XCBC-3K K1)
15422 CTR 3 (AESCTHX
W EOx5C
r WE O x 0 000000 O
r r W
) CTR/CCM [127:96]
31:0 CCM_CTR_3 w 0x0 (XCBC-3K K1)
15.4.23 v 0 ( AESL®E)TX
W E0OXx60
r WE O x 0 000000 O
r r W
310 IV 0 W 0x0 v [31:0]
15.4.24 1 (AESLY)TX
W EOXx 64
r WEOXOO0OOO _0000O
r r W
31:0 v 1 w 0x0 v [63:32]
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FAES

15.4.25

W EOXx68
r WE O x 0 000000 O

2( AES_C¥X

r W

310 IvV_2 w

0x2 N [95:64]

15.4.26

W EOx6C
r WE O x 0 000000 O

( AESIL_¥)T X

r r W

31:.0 IvV_3 W 0x0 v [127:96]

15.4.27 0 (AESMA® X
W EOx 70

r WE O x 0 000000 O

r r W
31.0 MAC 0 w 0x0 CMAC/XCBC/CCM [31:0]
15.4.28 1 ( AESMAEQT X
W EOXx 74
r WE O x 0 000000 O
r r W
31.0 MAC_1 w 0x0 CMAC/XCBC/CCM [63:32]
15.4.29 2 ( AESMAET X
W EOx 78
r WE O x 0 000000 O
r r W
31.0 MAC 2 w 0x0 CMAC/XCBC/CCM [95:64]
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15.4.30 3 ( AESMAG X

W EOx7C
r WE O x 0 000000 O

310 MAC_3 w 0x0 CMAC/XCBC/CCM [127:96]

15431 [j FI FO(AES_|I NGRESSFI FO)

W E0Ox80
r WE O x 0 000000 O

r r W
31:0 INGRESS_FIFO W 0x0 AES FIFO fjse
15.4.32 N FI FO (AES | NGFSTATUS)
W EOx 84
r WEO®OOO 1000
r r W
31:2 RSV - - H
1 ING_FULL R 0x0 q| FIFO
0 ING_EMPTY R 0x1 q| FIFO

15433 @ FI FO(AES_ENGRESSFI FO)

W EOx88
r WEF
r rW
31:.0 |ENGRESS_FIFO |R - AES 2 FIFO
15434 @& FI FO (AES_ENGFSTATUS)
W EOx8C

r WEO®O0OO0OO01000
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r r W
31:2 | RSV - - H
1 ENG_FULL R 0x0 2 FIFO
0 ENG_EMPTY R ox1 2 FIFO
15435 DMA 1§ ( AES_DMAI NGL EN)
W E0Ox90
r WE O x 0 000000 0
r r W
DMA AES fi i
| INGRESS_DMA_ 7 H T
310 paTA LENGTH | RW | 0X0 Maa CPU F DMA i
s I
15436 DMA ff 1 9 (AES | NGDBCFG)
W E0Ox94
f WEOX CODMMW1 2
r r W
31 PLAINTEXT REQ | RW | Ox1 ‘ — AES I
; A DMA CPUJ fi E
30 DMA_EN RW | Ox1 OEs CPU
1Ea DMA
206 | RSV - - A
DMA J i E
OE 1
1E 4
2E 8
5:3 DST_MSIZE RW | 0Ox2 3E 16
4E 32
5E 64
6E 128
7E 256
DMA J E
, OE 8bit
2:0 DST TR WIDTH |RW | Ox2 1E 16bi
2E 32bit
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FAES

15.437 DMA @&

(AES_DMAENGLEN)

W EOx98
r WE O x 0 000000 O
r r W
. ENGRESS DMA DMAN AES &
310 "paTA LENGTH | RW 0x0 i q H r
15438 DMA & {3 (AES_ENGDBCFG)
W EOx9C
r WEOXCOM®M1 2
r r W
31 CIPERTEXT_REQ R/W 0x1 r T AES J g
' i DMA CPUJ f{ E
30 DMA_EN R/W ox1 OEs CPU
1E 5 DMA
29:6 RSV - - H
DMA J () E
OE 1
1E 4
2E 8
5:3 SRC_MSIZE R/W 0x2 3E 16
4E 32
5E 64
6E 128
7E 256
DMA J E
_ OE 8 bits
2:0 SRC_TR_WIDTH R/W 0x2 1E 16 bits
2E 32 bits
15.4.39 (AES_DONESTATUS)
W EOXxADOQ
r WEOX000 O0O0O0O
r r W
31:2 RSV - -
MAC T
1 MAC_VAILD R 0x0 P AES DONE |
AES GO " [
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FAES

0 AES_DONE R 0x0

AES_ GO  ~ r

15.4.40 DMA {

( AES DBAADONE)

W EOxAA4
. WEO X000 0000
r ! n
311 | RSV - j w
0 DMA_INGRESS_DONE R 0x0 5 DM? f I

15.441 DMA &

( AEENBMADONE)

W EOx A8
r WEO x(00000O0
! m
31:1 | RSV - - H
0 DMA_ENGRESS_DONE R 0x0 8 DM? & P
155 g
1551 AES
1. AES _CTXXELY | WAES_ CTXKEYX
2. fi LAES | NGRESSFAE® ENGRESS&E€I FpP
3. AESMSGCE T | r AES_MSGCEG[ 0]
4, AES 4 + 1T AES_DONE X T
S. X = r
6. 4 F 4 | 3r
7. 5 4 1 139 wH inAES_ OIAd 2
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1552 AES

1. AES_KIEXYSEL i » AES _ CRIEX® r

2. DMA fi LAES_ | NGRESSFAE® ENGRESS8E&I FpP

3. AESMSGCFG 1 | € I r AES_MSGCFG[ 0]
4. AES = 4 r T AES_DONE X T

5. X = r

6. a H ’ I'n AES_ OIAXd 2 r
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16 H A ¢ I SHE
16.1 A
SHA ~ 1 FI'PS PUBX IMOSHAR56

16.2 |

2561 CV

Y X H & 3 Ld (4 )
a 32x32bfHt FIFO
i DMA ¥

16.3

16.3.1 °

a SHA_GG: - i
SHA _DONE

=t
<
by
—
lw)
@

16.3.2 OTP w

SHA F OTP | @V I SHA | CV 1 21
| CVr

a OTP ' i OTP lICV ALOTH M 1 SHAR56

OTP ICHLoTH W [ 383:128]O0TP M [ 1277 ®f

16.4
SHA EOXx45@@00
A I'e
16lESHA A
W
0x00 SHA _CMD + n
0x04 SHA_MODE '
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UM324xF o

FSHE

W
0x08 SHA_ MSGCFG
0x18 SHA_ MSGTOTALBYTE
0x1C SHA _DATAI N fi
0x20 SHA_ 1 CVO0O Icv b 00
0x24 SHA I CVO01 Icv b 01
0x28 SHA | CVO02 Icv b 02
0x2C SHA_ 1 CVO03 Icv b 03
0x30 SHA | CVO04 Icv & 04
0x34 SHA |1 CVO05 Icv & 05
0x38 SHA_|1 CVO06 Icv & 06
0x3C SHA_ |1 CVO07 Icv & 07
0x40 SHA |1 CVO0s8 Icv & 08
0x44 SHA |1 CVO09 Icv & 09
0x48 SHA I CV10 Icv b 10
0x4C SHA I CV1l1 Icv 0 11
0x50 SHA_VERI RESULT
0x54 SHA | RQEN X
0x58 SHA | RQCLR X
0x5C SHA_ | RQSTATUS X
0x60 SHA_ _DMABURSTSI ZE| DMA Burst
nr., | r
16.4.1 + n ( SHA_CMD)
W EOXx0O0
r WEOXD0O0 0000
' rW
31:2 RSV - - H
1 SHA_DONE R 0x0 T
T ; :
0 SHA_GO R/W 0x0 0 r
0~ T
16.4.2 « ( SHA MODE)
W EOXxO04
r WEO ® 0m0 010
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r r W
31:2 | RSV - - A
E
1E SHA-256
1:0 MODE RW | Oxl 2E SHA-384 ‘ -
I w [ E e | w
i SHA i r SHA” 3
€ W r
16.4.3 ( SHA_ MSGCFG)
W EOxO08
r WE O x 0 000000 0
r r W
31:27 RSV - - A
= T
MSG_END g | €
P
26:12 NUM_BYTES RIW 0x0 ] SHA-256I
64Bytes;
7 SHA-384i
128Bytes
11:2 RSV - - H
1 MSG_BEGIN RIW 0x0 5 H v
0 MSG_END RIW 0x0 T H v
16.4.4 ( SHA MSGTOTALBYTES)
W EOx18
r WE O x 0000 0 0
r r W
31:26 RSV - - A
25:0 TOTAL _BYTES RW | OO vH I MSG_END&
16.4.5 i ( SHA DATAI N)
W EOx1C

r WE O x 0 000000 O
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r r W
31.0 DATA_IN R/W 0x0 fi L
16.46 | CVD ( SHA | CVn)
W E0OXx20~0x4C
r WE O x 0 000000 O
r r W
f OTPICVF I~ n
6 1
/] SHA-2561 SHA_ ICV 04~11Y ®
X
;] SHA-3841 SHA_ICVO00~11Y w
X
SHA ICV00Y K ICV[31:0]K
SHA ICVO1lY K ICV[63:32]K
SHA ICV02Y K ICV[95:64]K
310 IcV R 0%0 SHA ICV03Y R ICV[127:96]XK
SHA ICV04Y H ICV[159:128]K
SHA ICVO05Y K ICV[191:160]X
SHA ICVO06Y K ICV[223:192]K
SHA ICVO07Y KR ICV[255:224]K
SHA ICV08Y K ICV[287:256]K
SHA ICV09Y H ICV[319:288]K
SHA ICV10Y H ICV[351:320]K
SHA ICV11Y K ICV[383:352]
E SHA-256 [255:0] SHA _ICV
[128:383]
16.4.7 ( SHA _VERI RESULT)
W EO0OXx50
r WEOXW00 0000
r r W
312 RSV - - H
H ICV r
1 VERI_VLD R 0x0 SHA_DONE+SHA MSG_END 1 |
8 SHA GO [
ICV OTPICVWE
0 VERI_FAIL R 0x0 OE
1EF
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1648 X g (SHA | RQEN)

W EOx54
r WEOXx00 0000

r r W
31:1 RSV - - H
£l X E
0 IRQ_EN R/W | Ox0 OE F g
1E g
16.49 X (SHA | RQCLR)
W EOx58
r WEOXW00 0000
r r W
31:1 RSV - - H
0 IRQ_CLR W 0x0 1 X
16.4.10 X (SHA | RQSTATUS)
W EOx5C
r WEOXW00 0000
r r W
31:1 RSV 3 - H
X E
0 IRQ_STATUS R 0x0 OE T X
1ET X

16411 DMA Bur st (SHA_DMABURSTSI ZE)

W E0OXx60
r WEO®OOO 3000

31:3 RSV - - H
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r r W
DMA burst E
OxOE 1
Ox1E 4
Ox2E 8
Ox3E 16
_ OX4E 32
2:0 DMA_BURST_SIZE R/W 0x3 : DMA X i
r DMA burst 41
r N+  Dbytel 4y
byte £ 1 FYor
32bit | 4y 32bit
[
16.5 9§
1651 S HA ( DMA § )
1. & SHA | SHA (|
2. 3 DMA1 | DMA1L, |
3.V D MAD i+ DMA 2l memortyperi ppheral” 1i
For 1 DMA bur ste Iy J e 321Mbhit J ¥
32hi g e t r H eo W(memdry) H esignmpal?7
4. 3 DMA [
5. SHA MODIEf 0] SHAR56 SHRBS84 g
6. SHA KBSFG1]SHA MSGCEG[O0] n64byte(SHA
256)L28byt 88RHAsegmeBEGI NEND e 1y Y segmlent
segmleXt segmensegmaent g
7. SHA_KBSFG261 #2f)segment
8. SHA MSGTOTALBYTIES r
9. § r+ E” Ylsram r
10. 3 SHA_CMD 1T SHA_GO =" 1 SHA §
11. = DMA1 LSHAY EDMA1 2 SHA DATA _FNT
)i e ( i 3 ( DMA1 |
e32bhiYt Fsegment 32[)DMA DMA LU
12. SHA _DONEY
13. SHA | ICYHAR56 SHA | CNIW4 I SHRB 84
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SHA | CNVI¥ O [

14. €Q ~ Y OTP SHAX( CEFC 2 yw o) T
SHA_VERI _RESULT

15. s egmen I 6~12

16.5.2 SHA ( CPU )

1. o SHA | SHA | T

2, SHA MODIE 0] SHR56 SHAR84

3. SHA KSFG1]SHA MSGCEG[O0] 5n564byte( SHA

256)L28byt S8RHAsegmeBEGI NEND e 1y Y segmlent
segmleXt segmensegment g

4, SHA_KBSFG261 £2fsegment g

5. SHA MSGTBYAES I e r

6. § r+ E~ ” Ylsram r

7. 38 SHA _CMD 1 SHA_GO =' 1 SHA |

8. CPU €32bit ffLSHA DAWNA

9. SHA _DONKETS

10. ’ SHA | ICYHAR56 SHA | GNI§ 4 I SHRB 84
SHA | GV O r

11. £€Q ~ Y OTP SHAX(I CEFC 2 sy w o )i ”
SHA_VERSULT r

12. segmeélnt | 3~97

V19. 1 Copy rOxyast r € = " 156



UM324xF i FRNGE

17 1 FRNE

17.1
RNG 4+ ~ [
17.2 I
-
17.3 '
17.3.1 i
e 1
17.4
EOX40BO0_DO0O0O
A e
1 7IERNG A
W
0x00 RNG_DATA
0x04 RNG_SEED
0x08 RNG_CR +
174.1 ( RNG_DATA)
W EOxO00
r WEOX X XXX XKX2X €
r r W
31:0 | DATA R/W OXX XXX XXXX b b
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FRNE
17.4.2 (RNG_SEED)
W EOx04
r WEOX @@ 000
r r W
31:0 | SEED W 0x0
1743 4+ (RNG_CR)
W EOXxO08
r WE O x 0 000000 0
r r
31:1 | RSV - - 5
i E
0 EN R/W 0x0 1E
OE |
175 g
1. RNG_CR 1 i [
2. RNG_SEED I fi'y r
3. N RNG_DATA 0 I~ Or
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18 + FTI MO &ETI M7

32bipty 10 y

1660t 4 I 4
4y oo f 4 & LPWMIY "8
g M 4 w &
. F15
. | %
. F Al F H i F H
. nreet X DMAE ¢+
U p/l 2l v o ¢ rtri@ger
U Tri €adr "L A 1V .Y ie
u i
u g
iU F q]
J
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18.3
CK_TIM
Trigger
Controller
TRGO
Slave mode
controller
Encoder
interface
TI2FP:
REP register
Auto-reload
register
JH Repetition counter
CK_PS| CK_CNT TIM_CH1
Prescaler Counter
EL ‘ DTG register TIM_CHIN
TuFPL IC1 IC1PS
TIM_CHL Filter & Prescaler Capture/Compare 1 |-CCIREF | ] output
Edge detector — TRC
e JL H ‘ TIM_CH2
TI2FPL IC2PS OC2REF TIM_CH2N
v cHz [JH Prescaler |—>| Capture/Compare 2 - =
JL ‘ TIM_CH3
I3 Filter & 222 ic3 Ic3ps OC3REF
TIM_CH3 D— Edge detector — Prescaler Capture/Compare 3 ote || output TIM_CHaN

TI3FP4

= T4 Filter & TI4EPS Ic4
TIM_CH4 Edge detector [Turps e
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18.4

Prescaler
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BKE
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18ETI MO&TI M7

TIMO_BKIN PA6,PB12,PE15 | Input F i
TIMO_ETR PA12,PE7 Input [
TIMO_CH1 PA8,PE9 Input/Output q PWM &

TIMO_CH1N

PA7,PB13,PES8

Output

PWM &

TIMO_CH2

PA9,PE11

Input/Output

PWM &

TIMO_CH2N

PBO,PB14,PE10

Output

PWM &

TIMO_CH3

PA10,PA4,PE13

Input/Output

PWM &

TIMO_CH3N
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Output

PWM 2

TIMO_CH4
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Input/Output
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TIM7_BKIN

PAG

Input

TIM7_ETR
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TIM7_CHIN PA5,PA7 Output PWM 20

TIM7_CH2 PC7 Input/Output fi PWM 2
TIM7_CH2N PBO,PB14 Output PWM 20

TIM7_CHS3 PC8 Input/Output fi PWM 2
TIM7_CH3N PB1,PB15 Output PWM 230

TIM7_CH4 PC9 Input/Output fi PWM &
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1 8E Y w
TIMx Interconnect
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TIMXx Tri :

EDUthUt)rlgger (TIMx Trigger Input)
TIMO_TRGO | TIM1_ITROTIM2_ITRO[TIM3_ITRO} TIM7_ITRO} -
TIM1_TRGO [TIMO_ITR1} TIM2_ITR1 [TIM3_ITR1 [TIM4_ITRO[TIM7_ITR1 [TIM8_ITRO |
TIM2_TRGO [TIMO_ITR2 [TIM1_ITR2} TIM3_ITR2[TIM4_ITR1 | TIM8_ITR1 -
TIM3_TRGO [TIMO_ITR3TIM1_ITR3[TIM2_ITR3 | TIM4_ITR2 [TIM7_ITR2 | TIM11_ITRO
TIM4_TRGO [TIMO_ITRO} TIM2_ITR2 | L TIM7_ITR3} TIM11_ITR1
TIM7_TRGO | TIM1_ITR1 - TIM3_ITR3[TIM4_ITR3} - -
TIM8_TRGO | - - - L - - -
TIM9_TRGO | - - - L . TIM8_ITR2 -
TIM10_TRGO | - - - : - TIM8_ITR3 |
TIM11_TRGO | - - - L - - -
TIM12_TRGO | - - - L - - TIM11_ITR2
TIM13_TRGO | - . . : . . TIM11_ITR3
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CEN
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Update event
(UEV)

Prescaler register 0 /X | 1

Write a new value in TIM_é:

Prescaler buffer 0 X 1

Prescaler counter 0 nnnnaaﬂa
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Update event |
(UEV)
Prescaler register 0 /X 3
Write a new value in TIM_PSC
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CK_PSC J_L—|_—|_|_|_|_|_|_|_|_L|_|_|_|_|_|_|_|_|_|_|_L|_|_|_|_|_L|_L|—

o e JeEEEEb e

Counter overflow

Update event
(UEV)

Update interrupt
flag (UIF)

18E np [ F 4

ecese JUUUTHUUUUIUUUUULU

CEN

CK_CNT —||_|—||_||_||_||_||—

CNT E9XEAXECXOOXZ)1:XOZXO3XO4X:

Counter overflow

Update event
(UEV)

Update interrupt
flag (UIF)
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CEN
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Counter overflow

Update event

(UEV)

Update interrupt
flag (UIF)

Auto - reload register FA

| EC

N

Write a new value in TIM_ARR

Auto - reload shadow

register FA

X EC

18EARPEEDI M_ARR € €t
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CEN ___|
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Counter overflow

Update event
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Update interrupt

flag (UIF)
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ecese [T UUUUUUTUUUULL

CEN

N
CNT o2 X o1 X oo ) EC X:EB:X EA \ E9 ) E8 X:

Counter overflow

Update event
(UEV)

Update interrupt
flag (UIF)
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Update interrupt
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CEN
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Counter overflow

Update event

(UEV)
Update interrupt
flag (UIF)
Auto - reload register FA X'\ EC
N
Write a new value in TIM_ARR
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CK_CNT
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Counter underflow

Counter overflow

Update event UEV

Update interrupt flag
UIF
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CK_CNT
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Update interrupt
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TIM_ARR FA Xy\ 32
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Write a new value in TIM_ARR
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Update interrupt
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Center -aligned mode
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Ti1 or Ti2 | ENCoder
———] mode
CK_INT | Internal clock
ITRX OXX | mode
TILFP2
% 100 . CLK_PCS
Risi 101 External clock
2 Edge detector ,:;:::Z \ TI2FPL \ TI2FP2 1110 mode 1
TRC ETRF 111
TIM_CH2
ETRF__|External clock
[ ccop | | cces | mode 2
TIM_CCMR1 TIM_CCER TIM_CCMR1
TIM_SMCR
[ Ece |[swms[20] |
TIM_SMCR
181l E
iw i FioQ v i fid D
T TIF r
APBCLK ||| |||4 |||| | || |||| |||| |||| |||| |||| |||
TI2
CEN=CNT EN____| S - o
' elay of resynchronization
CK_CNT=CK_PSC
CNT 00 J( o1 X 02
Clear TIF by SW
18 & ir
a (| qa TI MY Fti merék _€ITk Mg ti merx_cl k
i r iri i Q
L ifre ¥ FCLK_PE&S 4 r
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a | TIM_CCER
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CK_CNT=CK_PSC resynDcEIr?:w g;ﬁ |_| |_| |_|
CEN |
CNT 00 X 01 X o ) 3 X o4

T F P

Clear TIF by SW
18 & ir

18.6.5.3 2
eqa TIM_ETR fH p r rf 0 € r

Encoder

TilorTI2
———] mode

CK_INT | Internal
| clock mode

ETR CLK_PCS
—TRGI I external

D—I—;D_ /1Di/\;id/il’ o ETRP ’ clock mode 1

ETRF__|External

| EI'P | | ETPS[L0] | | ETF[3:0] I clock mode 2

TIM_SMCR

TIM_SMCR TIM_SMCR

[ Ece |[sms[2q] |
TIM_SMCR
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r qa ETR 4 p Y X i e’Y
DETRARY 71

cec _|[JUUTUUUUUUUUUUUUUUUL
ETR | -
CEN=CNT_EN | Hw\\ Delay of resynchronization
ETRP -
ETRF

CK_CNT=CK_PSC

CNT 00 X o1

TIF

\Clear TIF by SW

1R E 2T 1
f 1 1 | TETRj 4 ®» i, CK_Psci
o ETR ntimerx_cl Kkl “r Q ETR
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I'E
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s TV
U

Delay of /
CK_CNT=CK_PSC resynchronization |_|
CEN |
U U X U X U X U
CNT a 1 5 A 2

I I T

Clear TIF by SW
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8 9 Yy TimeTRGO®e i H I tee b T r
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’ controller
TIM_CCER
CC1P
IT1 TI1F_Rising
D— Filter Edge detector TILF_Falling ;'I;'F:E‘ll Divider c1ps
—
TIM_CH1 1, 12,/4,/8
|C1F[3 O] TI2F_Rising
: TI2F_Falling
TIM_CCMR1 (from channel 2) CC1s ICPS[1:0]
B TIM_CCMR1
TIM_CCMR1
TIM_CCER
12 & / r 1 i 4€
2 Db "y & IH OCxREFH e I 5 e 2
i Ar X 1~3 w & M ff 45 Vi F w2y
| APB bus |
16 bits
I Capture/compare preload register I Write CCR1
i Output
Read CCR1 Capture_transfer 1S Compare_transfer / mode < bggii%]
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\ CNT>CCR1
Counter I > CNT=CCR1
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TIM_CCER

> To the master mode
controller

| ot Output
ETRF | x0) enable o<t {1
9—10 i i
o 9 circuit TIM_CH1
CNT>CCR1 | Qutput mode | OCiREF Deadtime =
CNT=CCR1 controller generator | OCIN_DT

Output

enable ﬂD

circuit TIM_CHIN

0
1
/
N\
0
1
DTG[7:0] lor | P
OC1IM[2:0] TIM_BDTR
TIM_CCMR1 CCINP CC1E | CCINE | TIM_ccEeR

TIM_CCER
— " | moE | ossi [ossr]| rim_eptr

TIM_CCER | ols1 | OISIN I TIM_CR2

1% / g 4ar 1 3€
TIM_CCER
CC4P
ETRF
l 0 Output
CNT>CCR4 | Oytput mode OC4REF L enable ocd
CNT=CCR4 controller circuit TIM_CH4
OC4CE To the master mode CCIE TIM_CCER
controller
0OC4M[2:0] MOE | OSSI | TIM_BDTR
TIM_CCMR2 0ols4 TIM_CR2
18 & / g 47T 1€
/ FCCR~ preload shadow | & preload
r ri W H shadow X +Lpreloadr
"' prel oad w Lshadow F r
18.6.8 1
| Ct pe o 1 i' captiurge W CCR¥
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CCx leF “re Iy “ FCCx OF, -Cawe@i rrel CCRp
W g CCxTH L i b CCR " [ CCx OF
t 1 [
@y [ PWMd Ao "y Ad
A T~ H nTl1 @i Y H 0p~ LTI1HP1
H or LTI 1FP2TI 1FPfL 11 TI 1FPR 21

V19. 1 Copy rOxyast r € = " 178



UM324xF o + FTI MO &ETI M7

i 1 iH pA i 2 fiH T X X i
[ CCR1 CCR2 A iH A r
TI 18 p o WLTIM_CCR1I e
1 GPI O XI e Tl M_CHY1y
2. 1 q | TIM_CCER HA o
3 fi I TIM_CCMR401, | ¢1mir1
4. I TIM_CCER p ror
5 i | TIM_CCMR1. I C1F[3:0]
6 i 4 | TIM_CCMR1.1€C1PS[1:0]
7 a | TIM_CCER
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TI1 | | | | |
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1 1 1 1 1

TIM_CCR1 | 07 I I I I
' I I I I =
TIM_CCR2 I 03 I I I I
I IC1 capture IICZ capture I IC1 capture IICZ capture I
I Reset counter I I I I
182 EPWM i
PWM f o r E
1 GPI O XI e Tl M_CHY
2. 1 a | TIM_CCERTIM_CCER HA Ty
3. fi (R, | d1l C2 L oy T1 1fe 1 T1 M_ CCMR40i]
Tl M_ CCMR 8]

4. ey | C1,1C2 01 TIM _CCERTI M_CCER
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6. i A | TIM_CCMR1. 1| dITASM_ICOMR1. | C2PS[1: 0]
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18.6.9 t Forcé@

2 rioe™ OCxXxREF forcel 7 CCR
r
L OCxM=1011T71 OCx REFHe FOCx REF ¢
5] OCx M=1Qi0 OCx REH-e [ u q * t forceDdd
| CCR D r
18.6.10 @&
2 ' CCR W I OCxREHM r 1 1
[ T X mo T DMA ~“ui g
2 VT 7 &'y “H Iy 2 q
3 E
1. ry 4 L 4 S
2. ARRCCR A r
3. X & DMA 7
4, e [
5. 9 r
Write 31Bh in the CCR1 register
oNT aa X 48 X 4ac D EEE G
TIM_CCR1 4B 31B
OCI1REF=0C1 \\\\\\\\\VA‘ ‘A»////////////
Match detected on CCR1
Interrupt generated if enabled
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PWM ~ 1 & +H T ARR " A CCR "
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2H’ “Il CCxP [ PWM f XI CNT CCR [
X I PWM 21 X r
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OCxIF
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OCXREF
OCx delay§4—>
OCxN i § §
18 E M q -
OCxREF §
OCx i § §
OCxN | de'ayF—"
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6 TI M_RCR[OI £0 r
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8 TIM_CCMR4i9o: 8¢C2 e filc2 LTir2
9 TIM_CCERIIIM_CCHERJ[ 3] r
10. TIM_CCERIIIM_CCHER[ 7] r
11. TIM_CCMRIL[ 7: 4] i e 0™
12. TIM_CCMR1[ 15: 12] i e 0v™ T
13. TI M_SMCR[ 2:Emjcoden/ 2/ 3
14. TI M_CCE®RJ §] 1
15. TI M_CCERJ 4] 2
16. TI M_EGRIIO  TI M_EGR[ 0]V shadow I
3 r
17. TI M_CR11l @&] r
18. TIM_DI€R[d] 1 X
18.8.7 DMA
fi i T1 Mx W DMA LSRAM
1. fi X t + TI M_EGRJ 0] w1 onr r
2. TIM_DCR[ 12D#MA Bur st
3. TI M_DCHJ[ 4 :DDMA i
/ r
4. TI M_DI ER[ 9¢ 1i0¢6 1CC% 2P MA[
5. TI M_CR20i 3] CCx¥t CCx DMA g
6. DMA + i All DMAIFDMEO
7. DMA i i i DMA wid LSRAMT
2 ' SRAM W DMA LTI Mx E
1. PWM X t  TI M_EGRJ 0] 1 our [
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/ r
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19.3
LPSC.l Prescaler |w-|1L Counter |
TIM_CH1 Prescaler |&—| Capjrzcar‘n‘pare‘l |ﬂ': output [ ™mcH
TIM_CH2 D— Edge detector [Tarms Prescaler lﬁbl Capture/Compare 2 I OCZRER output D TIM_CH2
TIM_CH3 D_ = Edgpei‘éeerte&clor :;F: e e Prescaler lﬂbl Capture/Compare 3 I OCIRER output E] TIM_CH3
mcha [ T4 :::i — ' 1c4 Prescaler |&-| Capture/Compare 4 I OCAREF output [ mmvcha
19ETI M1~TI M4 & TI M8~TI1 M13
19.4
199ETI M1~TI M4 & TI M8~TI1 M13
Fe i ATI ML _ETR
1 0 PWM &°
TI M1 H1 |PA PA I )
_cH1]PAO, Syput Out plr) 1 cHIM1I _ETR M1_ €H
S I
TI M1 _CH2 |PA1, PB3|l nput/ O i PWM &
TI M1_CH3 |PA2, PB1({l nput/ O i PWM &
TI M1_CH4 |PA3, PB1l]lnput/ O A PWM 2
TI M2 _ETR|PD2 INnput i A
TI M2 CH1|PAG6, PB4|Il nput/ O A PWM 2
TI M2 _CH2|PA7, PB5|Il nput/ O A PWM 2
TI M2 _CH3|PBO, PC8|Il nput/ O A PWM 2
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TI M1O_CH4{PD4 I nput/ O A PWM 2
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TI M13_CH4{PE10 I nput/ O A PWM 2
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i
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Update interrupt
flag (UIF)
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ont __Ev_ festesfeateatEgoofonoziozfosfostoetorfoe s
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Counter overflow
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Update interrupt
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= T
Write a new value in TIM_ARR
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ont 05 Yoaosfoe orfooeofeaieA(EsfeafEes(EslEdEd

Counter overflow

Update event
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Update interrupt
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Counter overflow
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Update interrupt
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CEN
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Counter overflow

Update event
(UEV)

Update interrupt
flag (UIF)

Auto - reload register FA X\ EC

N

Write a new value in TIM_ARR

191& T Y 24

CK_PSCJ_L—|_||||||||| ||||||||||||||||||||
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Counter overflow
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Update interrupt
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CMS! = 0e0X I cMsS=01 & T r I CcMS=10
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Update interrupt
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Counter overflow

Update event UEV

Update interrupt

flag UIF
TIM_ARR FA X\ 32
AN
Write a new value in TIM_ARR
Auto - relgad active FA X 20
register
191 & I ARPE=1 €t ( r )
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ont_Fs frafesfreFrirofezhasieolzeeieoleoizetees

Counter overflow
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TIM_ARR FA X'\ 32
N
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1 preload I @ 0
U Shadow rfdegi st &€& a
U Preloadlregiste€& ¢~ 1
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APBCLK || _L_

CEN=CNT_EN ____|

UG

CK_CNT=CK_PSC uuduutduy
ont__e7_ YesfeafealeafEdloalenieafes)osfosfos)oros)oo)

L

UIF
19 E'Y I 4 e 1
19.5.4.2 1
r a fH * e | SMS=111 o e

T~

TI1 or TI2| Encoder mode

CK_INT | Internal clock

TILFP2 — XX mode
] TI1_ED
—— 100 CLK_PCS
—
THFPL 101 TRGI 1 External clock
mode 1

TI2FP2

TI2 Rising
D—@— Edge detector Falling T'ZTFF:’(:l

TIM_CH2
|IC2F[3:O] | [ ccop | | ccas |

TIM_CCER  TIM_CCMR1

__ETRF_|External clock
mode 2

TIM_CCMR1
TIM_SMCR
[ Ece || swms[2:] |
TIM_SMCR
191 & $
i H i FioQ Y I i H D
i TI F 1
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TI2
CEN=CNT EN ___| S o
; | elay of resynchronization
CK_CNT=CK_PSC |
CNT 00 X 01 X 02
TIF

/—

Clear TIF by SW

191 E ir
a [ a TI MY Fti merék _€ITKk Mg, ti merx_cl k
A r ird A Q
i L i fre ¥ FCLK_ PSS 4 r
Vo2 i i en Q i fi
N2y timerx_grl k
r- 1 2 A" un A il e
1 GPI O XI eTI M_CHZ
2. 1 a | TI M_CCER[ #HA T
3 i i TI M_CCMR4Q B, 8 ERIf2
4 I TI M_CCER[ 5]p ror
5. i i TIM_CCMR1. 1 C2F[ 3i:f0] (IfiC2PH=0000
6. 9 10 TI M_SWMQRDZL1
7 (| TIM_SMCR[LGO4TIs2e T f{ g
8 a | TI M_CCERJ 4]
9. g i TI M_CR1t[ 0]
r oyt 1 4 E
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el L LT LT LT LT
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CK_CNT=CK_PSC resynDcElrxgﬁ |_| |_|
CEN |
CNT 00 X oo X o2 X 03 X o4

B o

Clear TIF by SW

101 & ir

19.5.4.3 2

qqa, TIM_ETR fH pY r rF 0 € [

T~

TI1 or TI2] Encoder mode

CK_INT | Internal clock
mode

CLK_PCS_

ETR
—TRGI | External clock

Divider BT : mode 1
T 7'y T

ETRF _|External clock

I ETPS[L.0] I | ETF[3:0] I mode 2

IETPI

TIM_SMCR
TIM_SMCR TIM_SMCR
| Ece || swms[2q] |
TIM_SMCR
1901 & T 0
r a ETR 4 p T X i e'Y
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ETR

CEN=CNT_EN < Se_
- —_— \ Delay of resynchronization

ETRP

ETRF

CK_CNT=CK_PSC

CNT 00 X o1

TIF

\Clear TIF by SW

192 & 2T 1
f 1 1 | TETRj 4 &) I, CK_PSscCI
o ETR ntimerx_cl Kkl “r Q ETR
= AT r
I'E
1. GPIl O XI eTI M_ETR
2. ETP I TI M_SMCR( 15]
3. ETR [ TIM_SMCR.[ETR] =01
4, fi I TIM_SMCR. ETF[3:0]=0000
5. r ECE (Y 2TI M_SMCR{ TAM_SMCRDP®O00]
6. 9 I TI M_CRI1t[ 0]
r oy 2 i E
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CK_CNT=CK_PSC |_| |_| |_|
CEN |
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Iy

Clear TIF by SW

192 E 2T 2

=Y 2 T17°7n TIM esl aveE a ETRA I
8 9 Yy TimeTRGO®e i H I tee b T r

1955 Y T H I TEXx

TIM 4y I TRAT™ g i Y H r Y H i
TS €000~0f11 |ITRO~iITRECXxS e1ivd TRCe H T
v | TRA 4yY H' i I TRxSEL r
19.5.6 /
TIM 4y / Ty Ty FCCRI~ 9]
% A1y = r
i D T xf | H TI1kF
TI xMHPX H ~ s e i H T 3 - 40

V19. 1 Copy rOxyast r € = " 239



UM324xF o FTIM1~TI M4 & EI
TILF_ED g
P to the slave mode
’ controller
TIM_CCER
CC1P
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—
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|C1F[3 O] TI2F_Rising
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B TIM_CCMR1
TIM_CCMR1
TIM_CCER
192 E / r 1 4 4€
2 D 'y @ IH OCxREFH e I ¥ e 2
i air’l X 1~-3 w e Mol 4y VI F w 2r
| APB bus |
16 bits
I Capture/compare preload register Write GCR1
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capture ransfer 6 bits - w
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TIM_CCER
> o
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enabple
? io } circuit TIM_CHL
_CNT>CCRL | Oytputmode | OCIREF Dead-time [F2C22T
CNT=CCR1 controller generator OCIN_DT
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11 . enab!e ﬂD
o g circuit TIM_CHIN
OC1M[2:0] TIM_BDTR
TIM_CCMR1 CC1E TIM_CCER
CCINE — " [ moE [ osst | 0sSR| miu_sorr
TIM_CCER | 0oIs1 | OISIN I TIM_CR2
1R E / @ 4ar 1 3€
TIM_CCER
CC4P
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CNT>CCR4_| Oytput mode OC4REF X enable (254
CNT=CCR4 controller CirCTuit TIM_CH4
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controller
0OC4M[2:0] MOE | OSSI | TIM_BDTR
TIM_CCMR?2 oIS4 TIM_CR2
1R E / g 4ar 4€
/ FCCR~ preload shadow | & preload
r ri W H shadow X +Lpreloadr
'''preload W Lshadow F r
1957 f
| Cit pé& o i° captiurge W CCR+
I CCx XF S - Tl | X DMA ¢ Ty €t
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t 1 r
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i 1 iH pA i 2 fiH T X X i
[ CCR1 CCR2 A iH A r
TI 18 p o WLTIM_CCR1I e
1 GPIl O XI eTI M_CHY%
2. 1 a | TI M_CCER[ HA r
3 fi I TIM_CCMR4A(¢N, OETIr1
4. I TI M_CCERJ[ h] ror
5 fi | TIM_CCMR1. [C1F[3:0]
6 i 4 | TIM_CCMR1. I C1PS[1:0]
7 a | TI M_CCERJ[ 0]

Timer clock = CK_CNT ||||||||||||||||||||||||||||||||||I
I I I I I
onT_ o foooroz)os)oaNosfosforfooforfozoaKoeYosfos)or

I I I I I
TI1 I I I I I
| | | | |
TIM_CCR1 l 07 | | | |
TIM_CCR2 i 03 i i i i
- L I I I I —
I IC1 capture IIC2 capture I IC1 capture IIC2 capture I
I reset counter I I reset counter I I
192 &EPWM i
PWM f T r E
1. GP1l O XI eTI M_CHY¥
2. 1 q | TI M_CCER[TA]M_ CCER[HHA] T
3. i ey Il c1, 1 Cc2L " yvTI 1fie 1 TIM_CCMR4AQ N, 0]
TIM_CCMRA1®: 8]
4. ley Il C1,1C2 01 TIM_CCER[ILMCCER]}5]
5. i I TIM_CCMR1. I C1IM_ETCMR1. FC2F[ 3: 0]
6. i 4 I TIM_CCMR1. 1 GITARM_ICCOMR1 . | C2PS[ 1: 0]
7. T AH TI M_SMCRR60FEF101
8. n + e i TIM_SMCR[. Z3MBf=100
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19.5.8 t Forcé@

2 rioe™ OCxXxREF forcel 7 CCR
r
L OCxM=1011T71 OCx REFHe FOCx REF ¢
d OCx M=1Qi0 OCx REH-e My g * t forceFDd
| CCR D r
19.5.9 (7
2 ' CCR W I OCxREHM r 1 1
[ T X mo T DMA ~“ut T K&
2 7T 7 &'y “H Iy g q
3 E
1. ry | | 4 q
2. ARRCCR A r
3. X & DMA 7
4, e [
5. 9 r
Write 31Bh in the CCRL1 register
oNT aa Y 48 X 4ac “31a Y 3B ) siC
TIM_CCR1 4B X 31B
OC1REF=0C1 \\A /l
Match detected on CCR1
Interrupt generated if enabled
1RE & | OCl1
Fo preloadri 71 CCR 2 +r
8 wprellgsa@CR shadow T updateievenepreload
Yo
19510 PWM &
PWM ~“ 1 & +H T ARR A CCR "
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p “r e P WM 1 TOCxRHEF CNE¥CCRe |
Seu r CCRv 5 ARRIT 3 OCXxREF ¢ 1X CCR 0y OCx REF
¢ Or

oNT _ JooJorkozfoefosfosfoeforfooforfozyes
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waaetmng L L T T T T T T T T
VLD_ON —‘ ‘_‘

Case 2: Negative PPM

2 4L2E I
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RTC_TRIM X 8 [ TRIM_VALUE[7:0]i e TRIM[7:0]€ Y’
v oWl W u wr TRIM[7] 1 T 1 XA00 Wi
Alo wr TRIM[7]e i 1 & TRIM[6:0] €E -|- [
TRIM_MODE M I r
OXxOE 60 r SECOND=00 €
Ox1E 30 r SECOND=00 30 €
Ox2E 15 r SECOND=00,15,30 45 €
OX3E 6 r SECOND =00, 06, 12, 18, 24, 30, 36,42,48 54 €
i Ha = F Tr
I } 2 43 24 XA2T
TRIM_MODE = 0x0
2 43E TRIM_MODE = 0x0 I :
e + TRIM[7:.0] i W 60 Y [ppm]
10000000 -128 32768*59 + 32640*1 -65.1
11000000 -64 32768*59 + 32704*1 -32.2
11111111 -1 32768*59 + 32767*1 -05
00000000 0 32768*60 0.0
00000001 1 32768*59 + 32769*1 0.5
00111111 63 32768*59 + 32831*1 32
01111111 127 32768*59 + 32895*1 64.6
TRIM_MODE = 0x1
2 44E TRIM_MODE = 0x1 I :
e + TRIM[7:.0] i W 30 Y [ppm]
10000000 -128 32768*29 + 32640*1 -130.2
11000000 -64 32768*29 + 32704*1 -65.1
11111111 -1 32768*29 + 32767*1 -1
00000000 0 32768*30 0.0
00000001 1 32768*29 + 32769*1 1
00111111 63 3276829 + 32831*1 64.6
01111111 127 32768*29 + 32895*1 129.2
TRIM_MODE = 0x2
2 45E TRIM_MODE = 0x2 I :
e + TRIM[7:0] i W 15 Y [ppm]
10000000 -128 32768*14 + 32640*1 -244.2
11000000 -64 32768*14+ 32704*1 -122
11111111 -1 32768*14 + 32767*1 -1.9
00000000 0 32768*15 0.0
00000001 1 32768*14 + 32769*1 1.9
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e + TRIM[7:.0] i W 15 Y [ppm]
00111111 63 32768*14 + 32831*1 120.2
01111111 127 32768*14 + 32895*1 242.2
TRIM_MODE = 0x3
2 46E TRIM_MODE = 0x3 I '
e + TRIM[7:.0] i W 6 'Y [ppm]
10000000 -128 32768*5 + 32640*1 -651
11000000 -64 32768*5 + 32704*1 -325.5
11111111 -1 32768*5 + 32767*1 5.1
00000000 0 32768*6 0.0
00000001 1 32768*5 + 32769*1 5.1
00111111 63 32768*5 + 32831*1 3204
01111111 127 32768*5 + 32895*1 646
j ppm W | TRIM  TRIM_MODEI g
r - TRIM_MODE In
2H VIDONO 1 g I [ VLD_ON_O VLD _MODE 2 6,
15,30 60 i . N1 r
24.4.2
A7 0 X Cor i 6. ~ €t
o €t e fAfpy T 0 € r u €
e I.I I ('x "~ ~ ]] 6 IL ~ € “® I,
L I = e TI'r
r 41 € Y P A H et
H ! "~ ARMY r
€t € 631
aq I Y CPUT 2X r | o
X r
24.4.3 S}
) N 32r € ly i 20y [
ARM CPU™ I APB & [
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24.5
RTC EOx40B0O0_0000O0
A =
24ERTC A

W

0x00 RTC_TIME RTC

0x04 RTC_DATE RTC

0x08 RTC_ACCESS RTC -|—

0x10 RTC_TRIM RTC I -|—

0x14 RTC_TEST RTC !

0x20 RTC_ALMITIME 1

0x24 RTC_ALM1DATE 1

0x28 RTC_ALMIEN 1g

0x2C RTC_ALM2SETTING 2

0x30 RTC_TAMPCTRL +

0x34 RTC_TAMPCNT

0x38 RTC_TAMP3TIME 3 €t

0x3C RTC_TAMP3DATE 3 €t

0x40 RTC_TAMP2TIME €t

0x44 RTC_TAMP2DATE €t

0x48 RTC_TAMP1TIME €t

0x4C RTC_TAMP1DATE €t

0x50 RTC_INTEN RTC X =Y

0x54 RTC_INTRAW RTCX 4

0x58 RTC_INTSTA RTC X

0x5C RTC_INTCLR RTC X

0x60 RTC_BKREGO

0x64 RTC_BKREG1 L

- ~ A ] | 1 20y 80y

e e

OxAC RTC_BKREG19

E 5 RTC u [32KHE X1 RTC ow

QVYu r
2451 RTC FRTC_TEME
W E0OXxO0O
r WEOXOO0OO0O 00O0O
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r r W
+ E
31 HOUR12 24 | R/W 0x0 OE 12 +
1E24 +
30 RSV - - H
12 4+ 1 H20_PA pY T
\E
OEp Y X
29 H20_PA RIW 0x0 IEP T
24 4+ 1 H20_PA 20+
Te 1 24.4.1.3 fi q
HOUR19 w BCD le +
1 +4e€ r O g
HOUR12_24r
12 4+ 1 [H20_PA, HOUR19]n
28E 24 HOUR19 R/W 0x0 [1,0x11]F 'Y 11 € Lo, 0x12]f p
\ 12 € | DAY r
24 4 1 [H20_PA, HOUR19]n
[1,3]F 23 € Lio,or o € i
DAY [
23 RSV - - H
4 W BCD T w
22:16 MINUTE R/W 0x0 0x00 L 0x59r n ox59 L
0x00 | HOUR r
15 RSV - - H
W BCD T w
14:8 SECOND RIW 0x0 0x00 L 0x59r n ox59 L
0x00 1 MINUTE r
A r a4A € W
_ BCD I w 0x00 L
7:0 CENTISEC R 0x0 0x99) S ox09 L ox0o i
SECOND [
E
1. As A i RTC_ _ACCESSy
2. i RTC_TI1 ME W [ §f HOURMI NUTEBECOND W
1 = 11X vy i w FoD 5 W qr
2452 RTC FRTC_DAETE
W E 0 04

r WE O x 8 000110 6
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r r W
K r b o 1 F
) YEAR E
31 CENTURY R/W 0x1 OE 2100 w 2300 wrl 22k
24K €
1E 2000 Wl 21k €
30 RSV - - H
v 1 4+ = e
[ W BCD i
0x00 L 0x99r  YEAR
nox99 L oxoo i
29:22 YEAR R/W 0x0 CENTURY b or
CENTURY=0 104, 08,
96 i 00 r
CENTURY =1 | 00, 04,
08, é, 92, 196
21 RSV - - H
S W BCD i
, ox1 L ox12r n 0x12
20:16 MONTH R/W 0x1 L ox1 i YEAR
r
15:14 RSV - - H
W BCD i
E
ox1 O0x31l 1,3,5,7,8,10,
12
13:8 DAY R/W ox1 O0x1 0x30i 4,6,9,11
O0x1  0x29I 2
O0x1  0x28I 2
DAY n L ox1
i MONTH r
7:3 RSV < - H
I w oLer
X1 0 i1 T
2:0 WEEK R/W 0x6 r
WEEK f A
i M [
E
1. As A f RTC_ACCESSy
2. i RTC_DATE Wi ) € [
2453 RTC + FRTC_ACCESS
W E 0 08
r WEOXDMOO 0000
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r r W
314 RSV - 0x0 H
roofl CPU i
RTC_TIME RTC_DATE r
3 WRSTP w 0x0 . f 1 | CENTISEC
[
roofl CPU fi
RTC_TIME RTC_DATE r
2 WRSTA W 0x0 r [ 1A T L WRSTP
fi 1e 1 CENTISEC H |
nwr
i1 CPU i
RTC_TIME RTC_DATE [
1 RDSTP W 0x0 r f 1 1 RTC_TIME
RTC_DATE
wr
i 1 CPU §
RTC_TIME RTC_DATE r
0 RDSTA W 0x0 r f 1 1 RTC_TIME
RTC_DATE
FAD
2454 RTCU! 4 FRTC_TRI M
W EOx10
r WEOXO0000 0000
r r W
31:14 RSV 3 0x0 H
o E
13 VLD_EN R/W | OxO OE o
= 1E * 1 VLDONO
1
VLD_ON_O E
OE VLD_ON_OH 60
12:11 VLD MODE |R/W | 0x0 1E VLD _ON_OH 30
2E VLD_ON_OH 15
3E VLD _ON_OH 6
N 9 E
10 TRIM_EN R/W | 0x0 OE I
1E I
I E
OE 60 °
9:8 TRIM_MODE | R/W | Ox0 1E 30
2E 15
3E 6
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r r W
. i I nq M
7:0 TRIM_VALUE | RIW | Ox0 ot
2455 RTC ! FRTC_TEST
RTC LR r
W EOx14
r WEOXO0000 0000
r r W
o E
31 TEST_EN R/W | Ox0 OE A !
1E '
30:;5 | RSV - 0x0 H
MONTH E
4 MON_CNT_UP |W 0x0 OE "
1E MONTH SECOND
DAY E
3 DAY CNT_UP | W 0x0 OE " #
1E DAY SECOND
HOUR E
2 HR_CNT_UP W 0x0 OE " &
1E HOUR SECOND
MINUTE E
1 MIN_CNT_UP W 0x0 OE "
1E MINUTE SECOND
SECOND E
0 SEC_ CNT_UP |W 0x0 OE "
1E SECOND
E
1. TYow ' Al Q RTC_TEST[3f] RTC_TESTh301]
Yo €1 1T owl)H o i+ r
2. ! i SECOND D r ' i+ X TORRY;
r I Y SECOND T 1r
3, . | Ty r
4. DAY iy WEEK Mo Ke o0 MONT H DAY
F i S WEEK F by
24.5.6 1 FRTCAL M1 TEME
W E0Ox20
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r WEOXOO0OO0O 00O0O
r r W
1 E
31 ALM1 HOUR12 24 R/W 0x0 OE 12 -|-
1E24 4
30 RSV - 0x0 H
29 ALM1_H20 PA R/W 0x0 1 r
ALM1 HOUR12 24
28:24 ALM1 HOUR19 R/W 0x0 [ - -
23 RSV - 0x0 H
22:16 ALM1 MINUTE R/W 0x0 1 4 [
15 RSV - 0x0 H
14:8 ALM1 SECOND R/W 0x0 1 r
7:0 ALM1 CENTISEC R/W 0x0 1 A §
24.5.7 1 FRTCALM1DATE
W EOx 24
r WEOXOO0O0OO0O 00O00O
r r W
31:30 RSV - 0x0 H
29:22 ALM1 YEAR R/W 0x0 1 = [
21 RSV - 0x0 H
20:16 ALM1 MONTH R/W 0x0 1 = [
15:14 RSV - 0x0 H
13:8 ALM1 DAY R/W 0x0 1 [
7:3 RSV - 0x0 H
2:0 ALM1 WEEK R/W 0x0 1 [
24.5.8 1 q FRTCALMI1EN
W EOx 28
r WEOXOO0OO0O 00O0O
r r W
13[ r E
31 ALM1 EN R/W 0x0 OE T 1
1E 1
30:8 RSV - 0x0 H
1 = ¢t 4 E
7 ALM1 EN_YEAR R/W 0x0 OE ¢ F
1E ¢
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r r
1 = t 4 E
6 ALM1 EN_MON R/W 0x0 OE ¢ F
1E ¢
1 t +:+ E
5 ALM1 EN_DAY R/W 0x0 OE ¢t F
1E
1 t +:+ E
4 ALM1 EN WEEK | R/W 0x0 OE ¢ F
1E
1 t 4 E
3 ALM1_EN_HOUR |R/W | Ox0 OE + F
1E ¢
1 14 L -|—r E
2 ALM1 EN_MIN R/W 0x0 OE ¢ F
1E ¢t
1 t 4 E
1 ALM1_EN_SEC R/W | 0x0 OE ¢ F
1E ¢
1 A t +rE
0 ALM1_EN_CS R/W | Ox0 OE ¢t F
1E ¢
24.5.9 2 FIRTCALM2SETTEI NG
W EOx2C
r WE O x 0 000000 O
r r
23[ r E
31 ALM2_EN R/W 0x0 OE 1 2
1E 2
30:4 RSV - - H
2X 2 E
OE e
1E1
2E 1/2
3E 1/4
4E 1/8
3.0 ALM2_SETTING R/W 0x0 5E 1/16
6E 1/32
7E 1/64
8E 1/128
9E 114
1T9E1
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24.5.10 + I‘R1'C[AAAPCYERL
W E0Ox30
r WE 0x0003 00
r rW
317 RSV - - H
rr
6 TAMP_CNT CLR | W 0x0 |
TAMP_CNTy
TAMPER_IN & E
OEF &
5:4 TAMP_DBNC R/IW 0x3 1E 2
2E 4
3E6
TAMPER_IN €
t E
OE p Y
1ET
31 TAMP_EDGE R/IW 0x0 2Elb
' - 3E TAMP_DBNC
W
AE TAMP_DBNC
W
15E
TAMPER_IN
a r E
0 TAMP_EN RIW 0x0 OE
1E
24.5.11 FRTCTAMPCET
W EOx 34
r WEOXO0000 0000
r rW
31:6 | RSV - 0x0 H
€t E
0x00E €t
50 |TAMP_CNT |R 0x0 OXO1—OX3EE ..
Ox3FE 63 €t
24512 3 €t FRTCTAMP3 TE& ME
W EOx 38
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r WEOXO0O000O 0000
r r W
31:30 RSV - 0x0
29 TAMP3_H20_PA 0x0 €t r
HOUR12_24
28:24 TAMP3_HOUR19 0x0
23 RSV - 0x0
22:16 TAMP3_MINUTE 0x0 v 4 7
15 RSV - 0x0
14:8 TAMP3_SECOND 0x0 €t r
7:0 RSV - 0x0
24513 3 €t FRTCTAMP3DETE
W EOx3C
r WE 0x0000 0000
r r W
31:30 RSV 0x0
29:22 TAMP3_YEAR 0x0 Et ST
21 RSV 0x0
20:16 TAMP3_MONTH 0x0 Et ST
15:14 RSV 0x0
13:8 TAMP3_DAY 0x0 €t r
7:0 RSV 0x0
24.5.14 €t FRTCTAMP2TE&€ ME
W EOx40
r WEOXO0000 0000
r r W
31:30 RSV - 0x0
29 TAMP2_H20_PA R 0x0 [
28:24 TAMP2_HOUR19 R 0x0 HOUR12_24
23 RSV - 0x0
22:16 TAMP2_MINUTE R 0x0 47
15 RSV - 0x0
14:8 TAMP2_SECOND |R 0x0 r
7:0 RSV - 0x0
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24.5.15 €t B RTCTAMP2DETE
W EOXx 44
r WEOXO0O00O0O 0000
r r W
31:30 -- | 0x0 H
29:22 TAMP2_YEAR R 0x0 €t 8
21 -- | 0x0 H
20:16 TAMP2_MONTH | R 0x0 €t Sy
15:14 - I 0x0 H
13:8 TAMP2_DAY R 0x0 €t [
7:0 -- I 0x0 H
24.5.16 €t I"RTCT_AMPlTG: ME
W EOx 48
r WEOXO0O00O0O 0000
r r W
31:30 RSV - 0x0 H
29 TAMP1_H20 PA R 0x0 o r
28:24 TAMP1_HOUR19 R 0x0 HOUR12_24 r
23 RSV - 0x0 H
22:16 TAMP1_MINUTE R 0x0 €t r
15 RSV - 0x0 H
14:8 TAMP1_SECOND |R 0x0 €t [
7:0 RSV - 0x0 H
24517 €t fRTCLAMPlDBTE
W EOx4C
r WEOXO000O0O 0000
r r W
31:30 RSV - 0x0 H
29:22 TAMP1_YEAR R 0x0 €t SN
21 RSV - 0x0 H
20:16 TAMP1_MONTH |R 0x0 €t SN
15:14 RSV - 0x0 H
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r r W
13:8 TAMP1 DAY R 0x0 €t [
7:0 RSV - 0x0 H
24518 RT =Y FRTCI NTEN
W EOXx50
r WEOXO0OO0O0O 00O00O
r r W
31:3 RSV - 0x0 H
X a r E
2 TAMP_INT_EN R/W 0x0 OE X
1E X
2X g r E
1 ALM2_INT_EN R/W 0x0 OE 2X
1E @ 2 X
1X 8 r E
0 ALM1_INT_EN R/W 0x0 OE 1X
1E o 1X

24519 RT@& X

FRTCINTRE&W

W EOx54
r WEOX0000 0000
r r W
31:3 | RSV - 0x0 H
AoX E
2 TAMP_INT_RAW R 0x0 OE AoX i
1E AX i
24 X E
1 ALM2_INT_RAW R 0x0 OE 24 X i
1E 24 X i
14 X E
0 ALM1_INT_RAW R 0x0 OE 14 X i
1E 14 X i

24520 RT® X

W EOx58

r WEOXOOOO 0000O
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r r W
31:3 RSV - 0x0 H
e} X E ‘
2 TAMP_INT_STA R 0x0 OE a X i
1E a X i
29 X E
1 ALM2_INT_STA R 0x0 OE 239 X i
1E 239 X i
1y X r ‘
0 ALM1_INT_STA R 0x0 OE 19 X i
1E 19 X i
24521 RTQ FTRTCI NTEL R

W EOx5C
r WEOXOOOO 00O0O

r r W
31:3 RSV - 0x0 H
X r E
2 TAMP_INT_CLR W 0x0 OE " &
1E X,
2X . E
1 ALM2_INT_CLR W 0x0 OE " &
1E 2X
1X . E
0 ALM1_INT_CLR W 0x0 OE " &
1E 1X
24522 w FRTCBKRE GE n
S I i 20 Fvs80 g
W EOx60 + i0x¥ni=no, 1, é, 19
r WEOXO0O00O0 0000
r r W
31:0 BKREG n R/W 0x0 n (n = 0, 1, é,
246 9
2461 § RTC
1. OxXABGIPMU_CPR 19 PMU £
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2 PMU_FCCIRg 6 RTC + r

3 PMU_FRCIR[ 6RTC + Cr

4. PMU_SASIR[ 0] VBAT [ [ VBAT §
5 Ox459EMU_CPR | P MU P

2462 RTC W)

1. 3 RTC 7

2 v . RTC i Ox4LRTC_ACCESSI RTC a
3 1 LRTC_DARAC_TI ME

4, v . RTC i 0Ox8RTC_ACCESSI RTCfr
5 Ox+RTC_ACCESSI r

6 OX2RTC_ACCESSI H T I r

7 RTC _DARAC_TIMEIT © [

2463 RTC 1

1. 3§ RTC 7

2 v . RTC i Ox4LRTC_ACCESSI RTC a T
3 1 LRTC_DARAC_TI ME

4. v . RTC i Ox8RTC_ACCESSI RTCHr
5 1 [ 1 LRTC_ALMIDRTE_ALMITI ME
6. VvV . 1x i RTC I NTIEEN[O]1X

7. 9 RTC_ALMI1ENX L . RTC_ALMIEN] 31]1
2464 RTC 2

1. 5 RTC 7

2 v . RTC i Ox4RTC_ACCESSI RTC a T
3 1 LRTC_DARAC_TI ME

4, v . RTC i 0Ox8RTC_ACCESSI RTC fr
5 f RTC_ALM2SETTI NG[ 32 0 & r

6. Vv . 2% i RTC_I NTIEN[ 1] 2X r

7. 9 RTC_ALM2SETTIQNG][ 324 ]
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2465 RTC
1 OXxXABCIPMU_CPR 19 PMU £y
2 PMU_SASIR[ 0] VBAST r M VBAT ¢
3. OX459EMU_CPR | P MU ¥
4 RTC_BKREGnN r vy Y 4y it 80 ¢
5. VBAT I VDDH R i [ AsH o
2466 RTC
1. GPI OC13e fr
2. OXABCIPMU_CPR 19 PMU o
3. PMU_PDWKCGR[RTC_TAMPER:t e r
4. OX459EMU_CPR | P MU o
5. § RTC 7
6. v . RTC I 0Ox4RTC_ACCESSI RTCa T
7. 1 LRTC_DARAC_TI ME
8. v . RTC I 0Ox8RTC_ACCESSI RTCfr
9. RTC_TAMPCTRL[3: 1]TAMPER_I N Err
100 RTC_TAMPCITRL][ 6 W
11. RTC_|I NTEN[a] X T
122 RTC_TAMPCTRL§O0] r
246.7 RTC W
RTC_TAMP_CTEL][ 6] W
2468 RTC1I
1. 5§ RTC 7
2 v . RTC i Ox4RTC_ACCESSI RTCa g
3. 1 LRTC_DARAC_TI ME
4 v . RTC i Ox8RTC_ACCESSI RTCHT
5 RTC_TRI MRITC8ITRI M[ 7: D] i I RTC_TRI ML10]
a I
6. PC® ' o0l ~“un 2 r
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2469 RTC
1. 3 RTC g
2 RTC_TEST I RTC_THBST r
3. Ox+RTC_ACCESSI r
4 OX2RTC_ACCESSIH T T [
5 RTC_DARAC_TIMET b r
¥ 2 ~1547 L [
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25 CAN + fcaAg
25.1
CARNController @Arded INej wor k K I CAN2.0A/ B

1

r

252 |

CAN2. 0AYy 2.08B
CAN
8bytes
CAN2. 0B Y 1 Mbps

644yte RX FIFO
16byte TX FIFO

I A

25.3
251ECAN

CANO _TX PA12PBOPD1 |Output
CANO _RX PALIIPBBPDO |Input
CAN1 _TX PBBPB13 Out put
CAN1_RX PBGEPB12 Input
254 °
25.4.1 nm vy “M

T Y © |/ “MXT T
“ M “nH r vy F a

br (I “ reE

Vi9. 1 CopyrOxyasx

“nH

FI FO

TXBUFNRXBUFN

327



UM324xF o CAN + rcae
28E " 1 |/ “M
offset data bits Standard Frame buffer content for TX/RX RAM
0x000 70 FF RTR X0 X0 DLC3 DLC2 DLC] DLCO
15:8 D10 D9 D& D7 213 D5 1D4 103
23:16 D2 D1 D0 X/RTR X/0 %0 X/0 x/0
31:24 data 1 [DLC<1 then free)
0x001 70 data 2 (DLC<2 then free)
15:8 data 3 ([DLC<3 then free)
23:16 data 4 (DLC<4 then free)
31:24 data 5 [DLC<5 then free)
0x002 7.0 data 6 ([DLC<6 then free)
158 data 7 (DLC<7 then free)
23:16 data 8 ([DLC<8 then free)
31:24 free
E
€E 1 I o n
RTR i r €EE1 I 0
XE
DLE 7]
| BCAN |
Da tlal é & F7-MSB O-L S8
25.4.2 Y “M
2 53E Y “ M
offset | data bits Extended Frame buffer content for TX/RX RAM
0x000 7:0 FF RTR Xf0 X0 DLC3 DLCc2 DLC1 DLCO
15:8 D28 1027 D26 1D25 D24 D23 D22 D21
23:16 1020 1019 D18 1D17 D16 D15 D14 D13
31:24 D12 1011 1010 109 IDB D7 1D6 1D5
0=001 7:0 D4 D3 D2 D1 1D X/RTR X0 %/0
158 data 1 (DLC<1 then free)
23:16 data 2 [DLC<2 then free)
31:24 data 3 [DLC<3 then free)
Oxi002 70 data 4 [DLC<4 then free)
15:8 data 5 [DLC<5 then free)
23:16 data 6 [DLC<6 then free)
31:24 data 7 (DLC<7 then free)
0x003 7:0 data 8 (DLC<5 then free)
15:8 free
23:16 free
31:24 free
E
FF €E 1 I 0O !
RTR [ r €EE1 I O
XE
DLE v
| BCAN |
Da tlal é & F7-MSB O0-L S8
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25.5 A
CANO EOX40EO0O_00O00O
CAN1 EOX40EO0_1000
A rE
2 54ECAN A
W
O0x00 |CAN_MR
O0x01 |CAN_CHERN
0x00 CONFI GO =
0x02 |CAN_ER+
0x03 |CAN_IEXR
0x04 |CAN_ IBWR
0x05 |CAN_RHKEC
0x014 CONFI G1 =
0x06 CAN_BERO 0
0x07 CAN_BER1 1
0x08 CAN_TXBUIT
0x0C CAN_RXBUI
O0x10 CAN_ACR
O0x114 CAN_AMR
0x18 |CAN_EEC
0x19 |CAN_RXERR
0x18 ERRCR = -
Ox1A |CAN_TXERR
Ox1B |CAN_AH3C
25.5.1 FCAN_MRONFI GOEE7: 0]
W EOxO00O0
r WEOXO04
r rW
RX_FIFO r E
7 RXE CLR | W 0 1E  RX_FIFO [ r
0E {
6:3 RSV - - H
r r E
1E CAN ¥ r
OECAN ¢ 195
2 RM R/W 1 r X F T I
1 " r )
r I" ¥€| r 1]
I~ A I
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r rW
r E
1E  RM=0I CAN f *
1 LOM RW- 10 OE RM=0i CAN f
ra r
£\ r E
0 AFM RW |0 1Ea
OEg U
ra r
*E Fiva ° L [ CAN+4+ WFD CAN rFD{
ACK g A FWT | | I FD |
“ 7 CAN 4 A7
25.5.2 n FCAN_CMRONFI GOEEL5: 8]
W EOxO01
r WEORO
r I‘W
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i r E
2 TR w 0 1E "1 J
OE i
X 3 o E
IE® X Y
OE X 9
TR AT " N1 9 ]
1 AT W 0 3 “TTFD J
r X = J 1 ie
X T Ry nNX TR €1
U Y TRr €0 0 1
- ATel 6 3 ¢
0 RSV - - H
25.5.3 fCAN_SRONFIGO[@B:lG]
W EOXx 02
r WEOX20
r rW
FIFO E
7 RBS R 0 1E FIFOX,
OE FIFOX
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r r W
2 E
6 DSO R 0 1IERXFIFO 21 RX 2 X ir o €
OE np 2 i 2
i BUFFER E
1ET BUFFER" CPU
5 TBS R 1 OET BUFFER r i
[ CPU I'r TBS =0€
i1 “MT SF O fi
4 RSV - - H
r E
3 RS R 0 1E CAN
OE CAN )|
i ¢ E
2 TS R 0 1E CAN Y
OECAN 7
r E
1E "y CAN L
1 ES R 0 ¢ ofd +
OE
r
1E rCAN + 5 i
X ir g €ri
e 1271 e 0 CAN
n o i LcpPu RM r
0 BS R 0 ¥ 1 CAN 128 H 2
r 11y r €11 r
X ir o €
OE r- J
2554 X FCAN II‘S:R)NFIGO[GEl:24]
W EOxO03
r WEOXO0O
r r W
7 RSV - - H
3 ™ X r E
CAN J X 3 ©
6 ALl RIW- 10 i v 1771 0ALC [ 1S
H 3 X r 1 X
X r E
SR ES BS, & 1 X
5 EWI RW |0 o R CAN i
2 i r 1 X
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r r W
X =
CAN + L e ]
4 EPI RW |0 £ el” L - c L e
| r r [ 1 x
X r E
FIFOX CAN i CAN
3 RI RW |0 ro1r 0 I CcpU Rl 1
r i} el 1t RX
I RMCE I RMCFD " i
i X r E
T T X T i
2 T RIW 10 A" T 1 €
r LTXRAM
X r E
1 BEI RW |0 CAN i L |
BEIl 1 1 X
2 X ¢ E
0 DOI RW |0 i FIFO 2 TDOI r1 1 X
2555 X FCAN_IfTMRONFI G1€E7: 0]
W EOxO04
r WEOXO0O
r r W
7 RSV - - H
3 ™, X &§ 1 9 CANi i
b 3 e CAN i X E
6 ALIM RW |0 IEa  ALIX
OE ALIX
X & 19 CAN_SR
BS ES: 0 i X E
5 EWIM RIW |0 IEo EWIX
OE EWIX
"X a rra CAN +
y i X E
4 EPIM RW |0 IEa EPIX
OE EPIX
X a rE
3 RIM RW |0 1E 9 RIX
OE RIX
i X o rE
2 TIM RW |0 1E 9 TIX
OE TIX
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r rW
X a 19 CAN T
X1 i X E
1 BEIM RW |0 IEs  BEIX
OE BEIX
2X 9 r E
0 DOIM RW |0 1E o DOIX
OE DOIX,
25.5.6 FCAN_RMCONFI G1Ea5: 8]
W EOxO05
r WEOXO0O
r r W
75 RSV - - H
FIFOX CAN vy
FIFO ~“ 1 Y32 nip r
16 D €rurl &) Y
4:0 RMC R 0 RGFIFO:
i
"t < [ Pa
E data_length_code €1l CAN
¢ 0l data_length_code=1f
25.5.7 FCAN_BTRONFI| G1[€E3: 16]
- ‘ Al ow Or
W EOXxO06
r WEOXO0O0
r r W
E
tsow=tscik X (2 X SIW.1 + SJW.0 + 1)
e | F CAN + A
i W
7:6 SIW RW |0 . PR
MH Y 1l U Yr
[ ® X1 D PBS1
Y 7 1+SIWY tscid PBS2 YT 1~
[ 1+SIWE Y tscik f H L
4 W
) tscik=2 X tcik X (32 x BRP.5 + 16 x BRP.4 + 8 x
50 BRP RW 10 BRP.3 + 4 x BRP.2 +2 X BRP.1 + BRP.0 +1)
1 X1 tek = Ufpcrk
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25.5.8 FCAN_BTRIONFI| G1[€E1: 2 4]
) ‘ A1~ ow O r
W EOxO07
r WEOXO0O
r r W
r E
7 SAM RW |0 1E P r XM €
OE ‘ r 1] €
Time Segment 2
6:4 TSEG2 RW |0 trsee2= tscik X [T 4 X TSEG2.2 +2 x TSEG2.1 +
TSEG2.0 +1€
Time Segment 1
3:0 TSEG1 RW |0 trsee1= tscik X I 8 X TSEG1.3 + 4 X TSEG1.2
+2 X TSEG1.1 + TSEG1.0 +1€
CAN . rorx FSYNC E&EQ tgculk « “ 1 2

TSEGITSEG2

o UUIUUUUUUUUUUUUUUIUL

Jo e

Baud Rate Prescaler (BRP)
» lsu:l I‘-
CAN | | | | | |

i 41 JJ
.| T -ln L

LsyneseG Ursect lrseG2
+ nominal bit time 1
SYNC SYNC
| S [TSEGI | | | TSEG2 | NG
sample point(s)
25ECAN ¢
255.9 1 FCAN_TXBUF

W EOXxO08
r WE O x 0 000000 O
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r r W
i 7 A CAN i
CAN g
31.0 TXBUF W 0 f Y " |
ISR X G717 n r
L Yy Oh
25.5.10 FCAN_RXBUF
W EOxO0C
r WEF
r r W
7 6 0nCAN
_ CAN
31:.0 RXBUF R F 6 - Y FIFO 6
r o €
L CAN I RXBUF L r‘databuf DLC”
I € 0-8By €= s
3 24 3 16 15 8 7 0
databuf{7:0] id[2-0] | rtr | 4'bO id[10:3] ide| rtr | 2b0]| dic 1%
3 0
databuf[39:8] o
31 24 23 0
8'b0 databuf[63:40] 39
CAN RX_FIFO for 11bits ID
3 24 23 16 15 B7 0
id[12:5] id[20:13] id[28:21] ide | rtr | 2bo| dic 1%
31 8 7 0
databuf{23:0] id[4:0] | rtr [ 2’bO o
3 0
databuf[55:24] 3"
31 87 0
24'b0 databuf[63:56] 4 x
CAN RX_FIFO for 29bits ID
252ERXBUF
CAN I RMC ©o0 CAN+ P RX FIXF@®
i i iy 32 I RBS i I RI v ¢
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25.5.11 \ FCAN_AER
W EOx10
r WEOXO0O000 0000
r rW
\ - 3 ro |
31:0 | ACR3-0 R/W 0 M H r
r L or
25.5.12 FCAN_A8R
W EOx14
r WEOXO0000 0000
r rW
M H ror
31.0 |AMR3-0 |R/MW 0 U el F ACR X,
r
) L ) X Mr T CAN+ X
~ L J RX Ff FO y FACR3: ACRO
FAMR3: ABROT AFM~ ‘0 r
F noF 3 rn 1%/ 29 € ' r E
e\ | e 4 r
e [ L~ 3 T RTR r T 2V r
F 16 Vv s ted 1 ' r

CAN ADDRESS 16; ACRO

CAN ADDRESS 17; ACR1

CAN ADDRESS 18; ACR2

CAN ADDRESS 19; ACR3

7[6]5[4]3[2]1]0

7]6[5[4]3]2]1]0

7]6[5]4]3]2]1]0

7]6[5]4a]3]2]1]0

1L

—

unused

CAN ADDRESS 20; AMRO

CAN ADDRESS 21; AMR1

CAN ADDRESS 22 ; AMR2

CAN ADDRESS 23 ; AMR3

7]6[5]4[3|2J1]Jo||7]6[5]43][2]1]0]||7]6[5]4[3[2]1]0o]|[7[6]5][4]3[2]1]0
I I el |
unused
2lsglsl3|g|s|sl(g|2|2|e il B e T A B B B B B O Gl T I I I i el
5)d|d|d|d|a|s|a) )8 |a |z |E AHEEHHEHEREHHEHHEE
2 53E 1l r
€ [ L3 ¢+ RTR [ X Moo
F [
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MSB LSB

MSB

LSB

MSB LsSB

MSB LsSB

CAN ADDRESS 16; ACRO

CAN ADDRESS 17; ACR1

CAN ADDRESS 18; ACR2

CAN ADDRESS 19; ACR3

7[6[5[4]3]2[1]0

7]6[5]43[2]1]0

7]6]5]4[3[2]1]0

U

CAN ADDRESS 20; AMRO

7[6[5[4[3]2]1]0
\W_)

unused

CAN ADDRESS 21; AMR1

CAN ADDRESS 22 ; AMR2

CAN ADDRESS 23 ; AMR3

7]6[5]4a]3J2[1Jo|[7]e[s5[a]3[2[1]Jo]|[7]6][5[4a]3[2]1]Jo|[7][6][5][4[3]2]1]0
S
unused
B|a|&|8 |3 |afs((g|efe|ele|e (2 2({g]|z]|2|e|2|s|e|el{izlalalgle]|E
sgeegegeeHeeegeege”eee_____si_————m%
2 MAEN r
, ) i 6 D Mey [ L D
[ i RX FIXFO Y |
L Y FI PQ
e Il | L i Df 'y I D RTRI
“y L | Foey I P~ RTR r
MSB LSB MSB LSB LSB
CAN ADDRESS 16; ACR0 CA17; ACR1 CA17; ACR1 CA 19; ACR3
7|6|5\4|3|2|1|0 7|6 5|4 3|2|1|0 3|2|1|0
CAN ADDRESS 20; AMRO CA21; AMR1 CA 21; AMR1 CA 23; AMR3
7]6]5]4]3]2]1]0 | [7]6]5]4 3[2[1]0|[3]2]1]0
saa AEIEYE aaéﬁ 2|2 e ﬁ:ﬂ SzﬁF S %
a|g|a|a|c|a|a|ao Q|0 |0 | 213|133 22|23
I . X
CAN ADDRESS 22; AMR2 CA 23; AMR3 CA = CAN Address
7 |6 [5 ‘4 |3 [2 |1 |0 7 |6 |5 |4 ACR=AcceplanceCodeRegl.ster
ﬂ ﬁ AMR = Acceptance Mask Register
CAN ADDRESS 18; ACR2 CA 19; ACR3
7]6[5/4[3[2]1]0]| [7]6][5]4
MSB LSB MSB
2 55E 0 I r
€ I Saey Fay [ € R
| | ' Y r [
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MSB LSB MSB LSB
CAN ADDRESS 16; ACRO CAN ADDRESS 17; ACR1
7]/6[5[4[3]2]1]0]||7]6[5[4[3[2]1]0
filter 1
CAN ADDRESS 20; AMRO CAN ADDRESS 21; AMR1
7l6[5[4a[3]2]1]0]||7]6[5[a[3[2]1]0
CAN ADDRESS 22; AMR2 CAN ADDRESS 23; AMR3
716[5[4[3[2]1]0]||7]6[5[4[3[2][1]0
filter 2
CAN ADDRESS 18; ACR2 CAN ADDRESS 19; ACR3
7‘6'5'4‘3|2|1|0 ﬂs‘s|4|3|2|1|0 ACR = Acceptance Code Register
MSB LSB MSB LSB AMR:Acceptance Mask Register
2 56E 0 r
25.5.13 FCAN_EICERRCR €7: 0]
EcCE H T CAN pi v S
Q= ATl X & CANy FPD [
W EOx18
r WEOXO0O
r r W
7 RXWRN R 0 RXERR 1 79% 1
6 TXWRN R 0 TXERR ) 1 96
i J
5 EDIR R 0 OE i
1E
4 ACKER R 0 i ACK r
3 FRMER R 0 i r
2 CRCER R 0 i CRC r
1 STFER R 0 i ® ¢
0 BER R 0 [ r
25.5.14 FCAN_RXEERRC[R1 568 ]
W EOx19
r WEOXO0O
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r rW
) FWr i i
7:0 RXERR R 0 £t T 3 RX / eo
25.5.15 { FCAN_TXEERRCR [ BS3: 16]
W EOx1A
r WEOXO0O
r I’W
T eviy 3 VA
7:0 TXERR R 0 1271 1 i M re 128
H €7 Y 0§ TXERR
i i H
25516 3 f(:AhL_AiEﬂ?R(:R [ 8 : 24 ]
CAN + 3 Y5 Yroog 10 B mH X i
3 X el + e Y T DPel  yv3 m
‘ ' r ' ® CAN y CAN [ i
“on 3 F “r
W EOx 1B
r WEOXO0O0
r rW
755 RSV - A
4:0 ALC R 0 3 Iy o«
start of frame

'

‘ID.ZS‘IDJT‘ID.ZBlID.ZS]ID.Z4‘ID.ZB‘ID22‘ID.21|ID.ZO]ID.19‘ID.18]5RTR| IDE ‘ >

standard frame and ‘
extended frame messages

00 01 02 03 04 05 06 07 08 09 10 11 12

extonded frame <—>‘ID.1?‘ID.1G‘ID.15‘ID.14‘ID.13‘ID.12‘ 0.11/1D.10| 108 | 18| 107 | 06| 105 14| 3] 1D2] 101 | D0 RTR]
messages
13 14 16 16 17 18 10 20 21 22 23 24 25 26 27 28 20 30 31

257E3 m r X
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285BEALC
Bits Decimal Value Description
ALC4 ALC3 ALC2 ALC1 ALCO

0 0 0 0 0 0o Arbitration lost in ID28 / 10
0 0 0 0 1 01 Arbitration lost in ID27 /9
0 0 0 1 0 02 Arbitration lost in ID26 / 8
0 0 0 1 1 03 Arbitration lostin ID25 /7
0 0 1 0 0 04 Arbitration lost in ID24 / 6
0 0 1 0 1 05 Arbitration lostin ID23 /5
0 0 1 1 0 [/[3 Arbitration lost in ID22 [ 4
0 0 1 1 1 07 Arbitration lostin ID21/ 3
0 1 0 0 0 08 Arbitration lost in ID20 / 2
0 1 0 0 1 09 Arbitration lostin ID19 / 1
0 1 0 1 0 10 Arbitration lostin ID18 /0
0 1 0 1 1 11 Arbitration lost in SRTR / RTR
0 1 1 0 0 12 Arbitration lost in IDE bit
0 1 1 0 1 13 Arbitration lost in ID17*
0 1 1 1 0 14 Arbitration lost in ID16*
0 1 1 1 1 15 Arbitration lost in ID15*
1 0 0 0 0 16 Arbitration lost in ID14*
1 0 0 0 1 17 Arbitration lost in ID13*
1 0 0 1 0 18 Arbitration lost in ID12*
1 0 0 1 1 19 Arbitration lost in ID11*
1 0 1 0 0 20 Arbitration lost in ID10*
1 0 1 0 1 21 Arbitration lost in ID9*
1 0 1 1 0 22 Arbitration lost in ID8*
1 0 1 1 1 23 Arbitration lost in ID7*
1 1 0 0 0 24 Arbitration lost in ID6*
1 1 0 0 1 25 Arbitration lost in ID5*
1 1 0 1 0 26 Arbitration lost in ID4*
1 1 0 1 1 27 Arbitration lost in ID3*
1 1 1 0 0 28 Arbitration lost in ID2*
1 1 1 0 1 29 Arbitration lost in ID1*
1 1 1 1 0 30 Arbitration lost in IDO*
1 1 1 1 1 31 Arbitration lost in RTR

1. CAN | r I CAN r

2. CAN_BTRO/ CAN_BTR1

3. CAN_I SR e 1% er

4. X 8§ CAN_IMR 19 TK ™ @

5. CAN_MR[ 1] r

6. i CAN_TXBUF M i CAN Y T of Q
il i 32 r

7. n CAN_CMR[ 2] §

8. CAN_SRI1I5F g TIX | - T IX (3

t r
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25.6.2 CAN
1. CAN | I CAN r
2. CAN_BTRO/ CAN_BTRI1
3. CAN_I SR e IX Pr
4. X 8 CAN_I MR T g RIX ™ @
5. i q I CAN_MR[IICAN_ACR
Y T CAN_AMR f CAN_ACR rr F
I CAN_AMR o Ar
6. CAN_ MR[ 1] r
7. CAN_SRI[17]F g RIX | - R IX td b
CAN_RXBUH b Lbe [

V19. 1 Copy rOxyast r € = " 341



UM324xF o

| 2Cs [ 26C

26

| 2Cs | 2€C

26.1
12C ¥ CPU 12C P n [ CPU n A ¥ o
CPU 12C i i +H r  Li2c H
XI12C n 2C 1 n [
X 0 CPUr CPU 0 n F Foo
26.2 |
0 I12C4 s
I 100 Kb/sl 400 Kb/s +1 Mb/ s
. | n
, Tr 10r
, 7c 10r J
J
, 8 i “
X £
I«
- SDAH
DMA ¥
, SMBusl~ System Management Bus€ /PMBusl” Power Management Bus€
, SMBusn ARP n
. i [ Address resolution protocoll” ARPE support€
26.3
26lE1 2 C
| 2C0_SDAPH, PB, PB9 l nput/ Out
| 2C0_SCLPB PB I nput/ Out
| 2C1_SDAPBL PR1PB15 |l nput/ Out
I 2C1_ _SCLPBQ PB1 I nput/ Out
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| 2C2 _SDAPM, PC, PD2 | nput/ Out
| 2C2 _SCLPAgG €12 I nput/ Out
26.4 "

2641 SMBus/ PMBus

SMBus 7 0l A I H I H MOl
26.4.1.1 i

SMBus'l ni oonT a0 i r n "y

I+ @ i W AT S SMBus | r F MSBEQJ

1] i 11 nY 1 °~ N EQuick Commandl SendBytel Receive

Bytel Write Bytel Write Wordl Read Bytel Read Wordl Process Calll Block Readl Block
Writel and Block Write-Block Read Process Cally

1 €°  SMBusi F ngl2c 3 ni+71 "~ SMBusl
I 12C Ioorr H I2C TXFIFO n, SMBus I o
SMBusl ri RX FIFOX  ~ I SMBusn ri
) nwv RXFIFOXT 0 a TXFIFO T
I opgl2C g
2 62E SMBus ¥9
Required DATA CMD STOP
Protocol TxFIFO (12C_DATA | (I2C_DATA | (I2C_DATA_
Commands _CMD[7:0]) | _CMDI[8]) CMD[9])
Ouick I2C_TAR
Command 1 F R/W e 1 bitll bitl6
el
Send Byte 1 Data Byte e 0 e 1
Receive Byte | 1 F e 1 e 1
Command e 0 e 0
Write Byte 2 Code
Data Byte € 0 e 1
Command
Code €0 € 0
. Data Byte
Write Word 3 Low € 0 € 0
Data Byte
High €0 el
Command
Read Byte 2 Code e 0 e 0
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Required DATA CMD STOP
Protocol TxFIFO (I2C_DATA | (I2C_DATA | (I2C_DATA _
Commands _CMD[7:0]) | _CMDI[8]) CMDI9])

F e 1 e 1

Command

Code 0 0
Read Word 3 F e 1 e 0

F e 1 e 1

Command

Code 0 0

Data Byte

Low d 0 ¢ 0
Process Call |5 Data Bvte

High Y € 0 € 0

F e 1 € 0

F e 1 e 1

Command

Code €0 €0
Block Write N+1 Data Byte e 0 € 0

N+1) Data

Byte N € 0 ¢ 1

Command

Code © 0
Block Read N+1 F e 0 e 0

N+1) F € 0 e 1

Command

Code *Q €0

Data Byte 1 € 0 € 0

M+1) Data

€ 0 € 0

Block Write- Byte M
Block Read M+N+1 M+2) £
Process Call el e 0

M+3) F e 1 e 0

M+N+1) £ e 1 e 1

I2C_TAR €
SMBUS Host Data Byte SMBusl
Notify 3 Low €0 0 F 0001
Protocol
oooe
12Cn I2CCR SMBUS_SLAVE_ QUI C&_CMDI[ IEN Quick n
r S Quick nT F 0195 i 1 12Cn L Quick
n i & SMBUS_QUICK_DETX
SMBus ) * PEC i +r “ou J
NEPEC €nb t r
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26412 SMBus y
SMBusi “©o - I e y0n " " ®
A q
SMBuse X y fi H 128 IDI” UDIDE T 1t v I 4
[ UDID  96bite O y 32bit 12C_SMBUS_ARP_UDID LSB +r
I2Cs IC_CR X SMUBS_PERSISTANT SLV_ADDR_EN;, 12C
H N r
2Cl  ~nie i FTARPE ni eSMBus X n 4 -
r
2 63E 12X TxFI FO SMBus ARP
ARP Required gggma”d’ CMDBit | STOP Bit
Command | TXFIFO (12C_DATA (12C_DATA | (I2C_DATA
Commands _CM_D[7:0]) _CMDI[8]) _CMD[9)])
Command = I2C_TAR[6:0] <
Prepare for | o000 0001' | € O €0 SMBUS
PEC Byte e 0 e 1 [ 1100 001€
Reset Command = e 0 e 0 I2C_TAR[6:0] <€
Device 2 ‘0000 0010 SMBus
(General) PEC Byte e 0 e 1 [ 1100 001€
Command = 1. 12C_TAR[6:0]
00000011 | € © €0 © SMBuUs
F € 1 e 0 I 1100
F e 1 e 0 0o1€e
Get UDID
(General) | 2° F e 1 e 0 2. 128UDI D
16
.L4)
PEC Byte e 1 e 1 3. Ty n
N
1. 12C_TARI[6:0]
€ SMBus
I 1100
Command = ooLe
‘0000 0100" e 0 e 0 2. 129 UDI |
16
Assign 20 3 Y n
Address i
Byte Count
=17 0 0
UDID Byte
15 e 0 e 0 ]
UDID Byte
14 €0 0
Assigned
Address €0 © 0
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arp |Reaured paa | GNDBL | STOR R,
Command | -, mands géﬁ\:ﬂ—DD['?B']A) _CMD[8]) | _CMDI[9])
PEC Byte € 01 e 1
Gorsg | w0 | oo |" e
{%I(?;/eess[G'O] e 1 e 0 1100
GetUDID | 44 :al} | 2. Oolli\ﬁu DI D
(Directed) F € e 0 16
F e 1 € 0 b
PEC Byte e 1 e 1 3 R vy . n
command =
Reset {slave I2C_TAR[6:0] <€
Device 2 address[6:0] €0 €0 SMBuUS
(Directed) 0} [ 1100 001€
PEC byte € 0 e 1
26.4.1.3 | r ARP
2C # SMBusl € vy 0 4 " n “ i nr
E
1. r " 1 SMBusl 1 & fPrepare for ARPO N | ARPII C €
E| [ n = oW I nr
2. L fAPrepar e N oACKRIPO X ARP I I fGet
UDI Dmr NACK ARP i T n r
“r step8r
3. I2CI i2nGet WDI DO UDDH 1T p4 -
4, AGet UDI BBy ACKI 3 roox11i M1
MssiAgimdreenpg I I 8X, [ ARP r
5. 1 i fAAssign Auidr ess@et UDI DoOUDDN "~ 4 [
6. a L ~  ACKI Y1 n X n 4 L 3 bo
vy uDIDy ~ NACKI I FDnp X | 3
b " yn TH5n UDIDy
7. 1 L ~  ACKI Y1 4 £ uUDID Y
Xr
8. | 3p T AGet UDIDbdYN UDIDy LAGet UDI Do
NACKI | or
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9. 12C n% Ln [ | i r
10. 12c¥%  Ln 3 L ' n " [l
11 ARPY
11. | i 3 ARPI Y 12
12. 12C% | i 3  ARPr
26.4.1.4 0 r ARP
I2C+ € SMBusin nro* E
ARP n Y
I2C_SR SMBUS_ _SLAVE_ADDR_VALI D

SMBUS_SLAVE_ADDR_RESOLVED

. ARP N PEC
. PEC | L CRCW I P ePEC ACKy
F 1T INACKPEC
p ¢ ySMBusl ., ARP N 17 ARP T112Cr €0 nr E
1. 7 T 1 2C H N r
2. 2C "y HN [ PSAEI I PSA 0
[ 12C_SARE X r (Y 4y
3. 12C Hn H Y I12C_SARXI e 11 e Or
4. 12C Hn [ PSAE r
5. 12C X N X ARP [T ARP n
nr L RV A Y 25¢
6. 12C L¥  SMBus ~7 0D n I fil
ARP O N1 Iy ¥ 77 Y R 8r
7. LAPrepare 7t ol I2Z2CRPO ~ T ncCif ARP r 12C
5 s 'y SMBus “r
8. 12C n [l i 2w Reset Drervi ceidoyl2C | 9 3
A 10r
9. LAReset Drvi d2€0 - r PSAI
I2C_CRJ[19]=0€ r 12C 5 o' Yy SMBus "t
10. niu i @wWfiAssign Audr esisyo i 111 S
13y
11. LAAssign Audirl2Cs § &DIDf L r owr FV I
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SI12C FD o r UDIDX, VT y fi 121
> 0 5 9 'y SMBus T
12. 11XV UDID | DW_apb_i2c n (Y n I2C_SAR
[ 12C | i L~ i 3F® i Get
UDI DRI LAPrepar e ft Re sAeRtP ODrervi2Cc e 0 fj 5 °
y SMBus “r
13. 12C n [ i 2nfiGet UDfDO 13 A 141 Y
19r
14. LAiGet UDI DEC | [ i f ARP r
3 ARP | i 5 o'y SMBus "t
ARP [ fi 151
15. 12C I UDID SMBus “r owr S L« T 12C
r SLV_ARB LOST, A J i 5 s 'y SMBus "
L« T S12C § 161
16. 12C | FAVE T L n W AV i
> A 17 ¥ A 18r
17. AV r | 7 I2C_SAR i D n i
SMBus “ 1 12C 5 s " y SMBus “r
18. AV S [ I2C_SARE ¢ i12C FFh i | SMBus
‘o ARP | L FFhw i ¥ 1 rl2c 5
o 'y SMBus “r
19. 12C~ nr r 3 f 12C_SAR X iy
200 Y 51 s 'y SMBus “r
20. | n efiReset Deviajceo iy 210
> 221
21. LAReset DmrvVi @0 ~ r PSAI
12C_CRJ[19]=0€ r 12C i 5 9 'y SMBus “r
22. 12C L n efiDirected Bept UDpFDO 23 UDID H
r (Y 241
23. L N ADirected @®é UMNDIDSH 5 N i 5
s "y SMBus “r
24. L N ADirected BWEYI20DI D& ARP ni |I2CD
i n 5 s 'y SMBus "
25. r 1Y R 260 Y A 5 o'y SMBus g
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L F  SMBus i - 12C ! r |
ro [
26. ' 1T 12C n r L n FIn
| VT 12C fi 271 Y fi 5 o'y SMBus "t
27. 12C | ' - | - | [ 12C
5 o 'y SMBus “r
26.4.2
| 2C S| u I e FSDA& FSCE

26421 SDA u

SDA u T nr sl 2 61 2 82
1. 1 [ 9y “1n 9y Y u [
2. SDA 9y “Y i1 pf STOP [
3 SDA Ny T I t o f
RecoveryClocks | 0 1 ¥ 2 3 X 4 W5 W 8 W 1T W 8 W9 10
scL [ A\ A A A ]
SDA / \
MST_SDA \ Master drives 9 clocks to recover SDA stuck at low oo/
26lEg 9y SCL SDA
RecoveryClocks | 0 1 X 2 X 3 ¥ 4 ¥ 5 X & ) 7
SCL | A A V' A W A W A W A W
SDA J \ /
MST_SDA | Master drives 6 clocks to recover SDA stuck atlow \ /

262E3 6y SCL SDA
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26.4.3 | 28ECLHCNTBCLLCNT
12Cr ¢ I 100Kb/sy 400Kb/s +1Mb/Ils TeH 1/0O
[ *CNT | 23C [ *CNT rE

I2C_SSSCLHCNT
I2C_SSSCLLCNT
I2C_FSSCLHCNT
I2C_FSSCLLCNT

26431 | u W
. 12C_SSSCLLCNT 12C_FSSCLLCNT 7] 12C_FSSPKLEN+7
I2C_SSSCLHCNT 12C_FSSCLHCNT 7 12C_FSSPKLEN+5

26432 SAHCNT SCLCNT

nr 2n w ' 1 2C_FHLAULTI 2C_FISGNET W~ 2
I +H W
400kb/sl SCL € 2.5us
}  12C APB 48MHzI ¥ 12C_CLK 20.8ns
, 1T scL g

MI N _SCL_LOWtime_ FS = 1300ns
MI N_SCL_HI GHti me_FS = 600ns
MI N_SCL_LOWtime_SS = 4700ns
MI N_SCL_HI GHti me_SS = 4000ns
MI N_SCL_LOWti me_FS+ = 500ns
MI N_SCL_HI GHti me_FS+ = 260ns

3H#0%2)43
) C&33#, (A .C&33#, 4

. O%2) /3

I2C_FSSCLLCNT x 12C_CLK_PERIOD = MIN_SCL_LOWtime_FS
ScLI 2C Wi E

CUTT
Y c&33%. (h. @337, . £

| 2ESSCICNTI 20.8=1300

| 2ESSEICNTI 2ESSCICNT:
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12C_FSSCLHCNT+I2C_FSSCLLCNT=120.9
I@Q_FSSCLLCNT=62.5

I2C_FSSCLLCNT p fj I12C_FSSCLLCNT=63i y I2C_FSSCLHCNT=58

2644 SDM
| 21C I i SDA H €300ins +
ri r 0nrs
Ny o Lf i12c' y" & | 2C_SDA_HOLD
I SDA r
Bi t [ 1/pl:40i]? SDAH rsbpa L, g
Bit[23: 18DA g - z SC¢ rl n g
F F SDA iy o 1
| 2C_SDA_HOLD | 2C F12C_ENgOIl =0 12C_SDA_HOLD
I
26.4.4.1 X SDA
RX_HOL DW
I | 2C_SS_SCL IRECNTFS_SPXL
+ | 2C_SS_SCL IRECNTFS_SPXL

26442 1 X SDA

TX_HOLD~ g 01 2cC SDRic_sd&a_oe TX_HOLD X

Y W "yl 2C [

| 20 riHA e yl 2C r I TX_HOLDeO 1
sche0 I 21C " SDAyl 2C [ nTX_HO{ DI YWE

SCL6 €0 1 12C = SDATX_HOLD *12C

| 2 ri H el 2C_FS_SPRA*EN 2¢C i
TX_HOLW 1l 2C_FS_SPKLENE€#<eO 11 21C " SDA

F12C_FS_SPKA*EN 2#C 71 gTX_HOLDIYWE
SCLO €0 1 12C = SDA TX_HOLD * I2C

B
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ic_clk

ic_data oe

ic_clk_oe |

le——
1 TX_HOLL
2 8E1 2IC TX_HOLD = 3

2645 r~ DMA H

12C o DMA i r DMA X ey DMA
i DMA 1 i} O 1S DMA | DMA

T A r
. DMA
DMA TXEN: ~ 1l DMAT [ € l2C4 DMA [

[ DMA 4 D n Y M DR r

. DMA
DMA RDMAE; ~ i DMA [ e 12C4 DMA i

L I DMA 4 D N DR xJ L YV
26.5

| 2CO EOx4600_7000

1 2C1 EOx4600_ 8000

| 2C2 EOx4600_ 9000

A rE
264EI1 2C A

W
0x00 I2C_CR 2c +
0x04 12C_TAR 2C 0
0x08 I2C_SAR 12Cn
0x10 12C_DATACMD 12C n
0x14 I2C_SSSCLHCNT 2C SCL
0x18 |I2C_SSSCLLCNT 12C SCLy
0x1C |I2C_FSSCLHCNT 12C SCL
0x20 1I2C_FSSCLLCNT 12C SCLy
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W
0x2C I2C_ISR 12CX
0x30 12C_INTMASK 12CX
0x34 I2C_RAWISR 12C RAWX,
0x38 I2C_RXTL 2C  FIFO W
0x3C I2C_TXTL 2CT  FIFO W
0x40 I2C_CLR 12C X
0x44 I2C_CLRRXUNDER 2C  _RX_UNDERX
0x48 I2C_CLRRXOVER I2C  _RX_OVERX
0x4C I2C_CLRTXOVER 2C  _TX_OVERX
0x50 I2C_CLRRDREQ 2C _RD_REQX
0x54 I2C_CLRTXABRT 2C  _TX_ABRTX
0x58 I2C_CLRRXDONE 2C _RX_DONEX
0x5C I2C_CLRACTIVITY 2C  _ACTIVITYX
0x60 |I2C_CLRSTOPDET 2C ~ _STOP_DETX
0x64 |I2C_CLRSTARTDET I2C  _START DETX
0x68 |I2C_CLRGENCALL I2C _GEN_CALLX
0x6C [2C_EN 12Cq,
0x70 I2C_SR 12C
0x74 I2C_TXFLR 12CT “
0x78 I2C_RXFLR 12C “
0x7C I2C_SDAHOLD 12C SDAH
0x84 12C_SLVDATANACKONLY 2C 0 Nack
0x88 I2C_DMACR I2C DMA +
0x8C |I2C_DMATDLR 12C DMAT |
0x90 I2C_DMARDLR I2C DMA |
0x94 I2C_SDASETUP I2C SDA
0x98 |I2C_ACKGENERALCALL 12C “ ACK
0x9C I2C_ENSR 12Cq,
OXAO |I2C_FSSPKLEN 12C +
0xBC I2C_SMBUSCLOCKLOWSEXT I2C SMBUSN
0xCO I2C_SMBUSCLOCKLOWMEXT I2C SMBUSI
0xC4 I2C_SMBUSTHIGHMAXIDLECOUNT | I2C SMBUS
0xC8 12C_SMBUSISR I2C SMBUSX
0xCC I2C_SMBUSINTMASK [2C SMBUSX
0xDO 12C_SMBUSRAWISR I2C SMBUS RAWX,
0xD4 |I2C_CLRSMBUSISR 2C  SMBUSX
0xDC I2C_SMBUSUDIDLSB I2C SMBUS ARP UDID LSB
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2651 | 2cC+4 1 2C_€&R
W EO0OxO0O
r WE O x 0 000006 5
r r
31:20 | RSV - - H
SMBUS_PERSISTANT_SL
19 vV ADDR EN R/W | 0x0 + 12cre H R
: n [
18 SMBUS_ARP_EN R/W | 0x0 + 12C SMBus r
r
SMBUS_SLAVE_QUICK_C -0 E
17 VD EN Q -~ | RIW | 0x0 OE 12C QUICK N i
- 1E SMBus TI'1 I12C QUICK n
16:12 | RSV - - H
s E
1" BUS_CLEAR_FEATURE_C | o+ | ox0 0E o, .
TRL _
1E '
10:9 | RSV - - H
¢+ + TX_EMPTY X | i
8 TX_EMPTY_CTRL R/W | 0x0 2C_RAW_INTR_SR
n ri STOP_DETX E
1E y STOP_DETX
OE Voo STOP_DETX
. gTOP_DET_IFADDRESSE s AN Y - -
E i oo N F
STOP_DETX [ STOP_DETX : T
Fn \ ) [
¢ F12C & N E
6 SLAVE_DISABLE R/W | Ox1 OENn g
1E N
£ el r 4+ T RESTART t E
OE
1E 3
RESTART 1 12C & + el F
nrt E
5 RESTART_EN R/W | Ox1 ! A
10r ¥
RESTART ¢ | i A t of
TR y 1200t
R ¥ D, IC_RAW_INTR_STAT
r 6 TX_ABRTE
12Cr < | E
4 10ADDR_MASTER R 0x0 OE 7
1E 10,
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r r
ren 1T+ 4+ 10 7 E
OE 7, [ 12C s 10,
3 10ADDR_SLAVE R/W | 0x0 r n [ IC_SAR u 7r
1E 10 [ 12C: 10r I
f IC_SAR 10
er +12C & &
12C ¢ £ | r E
2:1 SPEED R/W | 0x2 1E I (0-100Kb/s)
2E (400Kb/s) + 0-
1000Kb/s€
. E
0 MASTER_MODE R/W | Ox1 OE |
1E1 9
SLAVE_DISABLE(I2C_CR[6]) MASTER_MODE(I2C_CRJ[0]) r At
265EI1 2C SLAWASTER
SLAVE_DISABLE (12C_CR[6]) MASTER_MODE (I12C_CR[0]) | State
0 0 n
0 1
1 0
1 1 |
2652 |1 2C n I‘I2C_EAR
W EOxO04
r WE 0 x 0 000005 5
r r W
31:17 | RSV : - H
11 SPECIALE=1 T 12C
16 SMBUS_QUICK_CMD | R/W | Ox0 QUICK N
15:12 | RSV - - H
r L n f
) NnEE
11 SPECIAL R/W | Ox0 OE 10, GCI o ADDR:
1E 2C N GG
P R 12C
) E
10 | GC_OR_START rw |oxo |°F re,
- - £ 1 12C £
I LSPECIAL(11) W
1E n
| ¥ E
. i v i e T r
9:0 | ADDR R/W | 0x55 ni cpU
r [
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| 2Cs [ 26C

2653 |1 24

W EOxO08
r WE O x 0 000005 5

' 2Cc_€AR

r r W
31:10 RSV - - H
2C & £ 0 " H wi
9:0 ADDR R/W 0x55 C o | ADDR[6O]
2654 | 2C n N 2C_DATAECMD
W EOx10
r WE 0 x 0 000000 O
r r
31:11 RSV - - H
i Al vy RESTARTH
" E
1E RESTART ENH €016
i r CMD WEs, 'y
RESTART H | F Yy N ¥
10 RESTART | W 0x0 J r RESTART _ENH = ¢
6D 8TOPH STARTH
OE RESTART ENH €616 =
y n 07 . RESTARTH
T RESTART ENH € 6 D 8TOPH
‘ STARTH
STOPE | Al oy
STOPH E
1E 5 A y STOPH |
TXFIFO e TXFIFOF ¢ 1 |
i ey 30 3 H
9 STOP W 0x0 oE - A F_ ' ySTOPH i
TXFIFO e 7 | 73 i
CMD WEr
TXFIFOe 1 | u SCL
TXFIFO L
+ 1 r r E
1E
OE
8 CMD w 0x0 Yy N [TXxFIFOl M4
nr 0 [ I
r nft 'l 0 DATAX
[
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r r W
12C i L r
7:0 DATA RIW 0x0 DATA ~ # @
r+ |1 0 |
12C W I
2655 | 2 Cl SCL 1 2C SSSCIEHCNT
W EOx 14
r WE 0 x 0 000002 8
r rW
31:16 RSV - - H
2C & Il I' SCL
E o W 6 65525A
15:0 SS_SCL_HCNT | RIW 0x28 I n12C ¢  H' y 16
i W 5j 12C_SSSCLHCNT
+10 12C J] [
2656 | 2 CH SCly Il 2C _SSSCELCNT
W EOx18
r WE 0 x 0 000002 F
r rW
31:16 RSV - . H
Il
15:0 SS_SCL_LCNT | RIW Ox2F 2C & 0 rFscL
- N we 8
2657 | 2C SCL 1 2C FSSCIEHCNT
W EOx1C
r WEOXO0000_0006
r rW
31:16 RSV - - H
15:0 FS_SCL_HCNT | RIW 0x6 12C e rscL
we 6
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2658 | 2C SCl Il 2C_FSSCELCNT
W E0Ox20
r WE 0 x 0 000000 D
r rW
31:16 RSV - - A
15:0 FS_SCL_LCNT | RIW OxD 12C rscL
- - we 8r
2659 12X Fr2Cc_€SR
W EOx2C
r WE 0 x 0 000000 0
r r W
31:12 RSV - - A
General call X E
11 GEN_CALL R 0x0 0E X
1E X
Start detectX I 12C 6
10 START_DET |R 0x0 START RESTART t E
- 0E X
1E X
Stop detectX I 12C 6
STOP ¢t E
9 STOP_DET R 0x0 E X
1E X
activityX I 12C - i
E
8 ACTIVITY R 0x0 E X
1E X
X, E
7 RX_DONE R 0x0 0E X
1E X
T X X E
6 TX_ABRT R 0x0 0E X
1E X
12Cr en T 151 nI2C s
§ X E
5 RD_REQ R 0x0 E X
1E X
TXFIFOL U] WX E
4 TX_EMPTY R 0x0 0E X
1E X
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r r
TXFIFO & X E
3 TX_OVER R 0x0 OE X
1E X
RXFIFO L WX E
2 RX_ FULL R 0x0 OE X
1E X
RXFIFO & X E
1 RX_OVER R 0x0 OE X
1E X
2 V¥ RX_FIFOe CPU
FIFO bex E
0 RX_UNDER R 0x0 0E X
1E X
26.5.10 | 2X ' 2C_| NTBMASK
W EOx30
r WE O x O O0080F F
r r W
31:12 RSV - - H
General call X E
11 GEN_CALL R/W Ox1 OE X
1E F X,
Start detectX E
10 START_DET | RIW 0x0 OE X
1E F X
Stop detectX E
9 STOP_DET R/W 0x0 OE X
1EF X,
activityX E
8 ACTIVITY R/W 0x0 OE X
1EF X,
X, E
7 RX DONE R/W ox1 OE X
1E F X
i X X E
6 TX_ABRT R/W ox1 OE X
1E F X
Fen e yl2CI X
E
5 RD_REQ R/W Ox1 OE X
1E F X
TXFIFOL u ] WX E
4 TX_EMPTY R/W ox1 OE X
1E F X
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r r W
TXFIFO & X E
3 TX_OVER R/W ox1 OE X
1E F X
RXFIFO L W X E
2 RX_FULL R/W 0x1 OE X
1E F X
RXFIFO 2 X E
1 RX_OVER R/W 0x1 OE X
1E F X
2 v RXFIFOe CPU FIFO
bex E
0 RX_UNDER | R/W 0x1 OE X
1E F X
26511 1 2C RAW ' 2C_RAWI SR
W EOx 34
r WE 0 x 0 000000 O
r r
31:12 | RSV - - H
Ty
11 | GEN_CALL |R 0x0 : ; !
- X I2C CPU GC [ 12C
Y CXTr
r E
10 START _DET | R 0x0 12C & £ | nol Li2c
6 TRy r r
A L E
; s CR STOP INT
STOP INT=0i 12C ¢ ¥ | n
i Li2c « pA A A |
9 STOP_DET |R 0x0 n ] \ D y STOP
X STOPINT=1
| I'r MASTER=1ET 12C o
i A £ 0 ' MASTER=0€E | :
n \ ! y STOPX
12C o i v 12C " r
- nr E
12C & X
I2C_CLR_ACTIVITY X
8 ACTIVITY R 0x0 2C_CLR "
r )'(
S R I ¥gl2C g
I N1 H e L r
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| 2Cs [ 26C

r r
noi E
7 RX DONE | R 0x0 12CF eni bty
| b r [
e T J V I J
i X E
12C & # e I Food “ X
I ‘
6 TX_ABRT R 0x0 Ei D 12C & X i “
ri “D g = L TX_ABRT
' ¥ [ o APB
R [
E
12Cr en T 151 ni2C « 0
rr
I2C & D g H [ sCL=0€e Lx
5 RD_REQ R 0x0 r I2C & % €0 1Y
'3 [ r X
fi L 12C_DATA_CMD X
RD_REQ v
i “ E
‘ 0” nCR X EMPINT E
EMPINT =0 1 “ e r
4 TX_EMPTY |R 0x0 EMPINT = 11 1 ‘e 3
r
T 113 L ™
i “ E
3 TX_OVER R 0x0 < .
- l n 2 r
“ E
2 RX_FULL R 0x0 “ Pr
13 e L
13 E
1 RX_OVER |R 0x0 “3 L el 12C
D | 2 D rb
13 E
0 RX_UNDER | R 0x0 RX FIFOe DR r
26512 1 2C FI FQOw 'l 2C_R&TL
W EOx 38
r WE O x 0 000000 0
r r W
31:8 RSV - - H
, FIFO Wr
7:0 RX_TL | R/W 0x0 + RX_FULLX tr
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26.5.13 | 2fC F1 F OW F12C_ TTL
W EOx3C
r WE O x 0 000000 O
r r W
31:8 RSV H
_ i FIFO Wiy
7:0 TX TL R/W 0x0 ‘I‘ TX_EMPTYX ;
26514 | 2 C X N 2C_E€LR
W EOx40
r WEOXO00O0O0_00O00O
r r W
31:1 | RSV H
. X 1 X E
0 CLR_INTR 0x0 e F LT X L
~ X T
26515 1 2C RX_UNDXR Fl 2C_ CLRRXENDER
W EOx 44
r WE O x 0 000000 O
r r W
31:1 RSV H
RX_UNDERX
0 CLR_RX UNDER | R 0x0 £ 12C_RAW_ISR[0]E
26516 1| 2C RX_OVER 'l 2C_CLRR»XOVER
W EOx 48
r WE O x 0 000000 O
r r W
311 RSV H
RX_OVERX
0 CLR_RX OVER | R 0x0 ¢ 12C_RAW_ISR[1]E
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| 2Cs [ 26C

26517 1 2C TX_OVER

W EOx4C
r WE O x 0 000000 O

1 2C_CLRTXOVER

31:1 RSV

w

0 CLR_TX_OVER | R 0x0

RX_OVERX
[ 12C_RAW_ISR[3]E

26518 | 2C RD_ REXQ

W EOXx50
r WE O x 0 000000 O

1 2C_CLRR®REQ

31:1 RSV

w

0 CLR_RD_REQ |R 0x0

RD_REQX
[ 12C_RAW_ISR[5]€

26519 1 2C TX_ABRT

W EOXx 54
r WE O x 0 000000 O

Fl 2C_ CLRTXABRT

r r
31:1 RSV H
TX_ABRTX
I 12C_RAW_ISR6]E
0 CLR_TX ABRT | R 0x0 W TXFIEOn— / . X
inc fi [

26520 1 2C RX_DONXE

W EOx58
r WE O x 0 000000 O

F1 2C_CLRRXDONE

r r
31:1 RSV H
RX_DONEX
0 CLR_RX_DONE | R 0x0 f 12C_RAW._ISR[7]E
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26521 1 2C ACTI VX TY I"I2C_CLRACG‘IVITY
W EOx5C
r WE O x 0 000000 O
r r W
311 RSV H
12C F "3
ACTIVITYX [ 12C_RAW_ISR[8]E
12CT " T MACTIVX
0 CLR_ACTIVITY | R 0x0 rr 12C 12C Fo
" r L ro
L12C_RAW_ISRX, ACTIVITY
I 8e r

26522 | 2C STOP_ DET

1 2C_CLRSTEOPDET

W EOXx60
r WE O x 0 000000 O
r r W
311 RSV H
0 CLR_STOP_DET | R 0x0 STOPX

I 12C_RAW_ISR[9]€

26523 1 2C START_BRET

F12C CLRSTARTDET

W EOXx64
r WEOXOO0OO0O0O_00O00O
r r
311 RSV H

CLR_START DET |R

0x0

STARTX
[ 12C_RAW_ISR[10]€

26524 | 2C GEN_CAX L

'l 2C_CLRGESCALL

W EOx68
r WEOXOO000_00O00O
r r
311 RSV H
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UM324xF ® | 2Cs 1 26C
r r W
GCX,
0 CLR_GEN_CALL 0x0 £ 12C_RAW_ ISR[L1JE
26525 | 2& 1 2C EEN
W EOx6C
r WE 0 x 0 0000@D
r
r )
W
31:17 | RSV - - H
16 SMBUS_CLK_RESET RW | oxo | SMBUS! | ggiusl
r
1514 | RSV - - H
TX_ABORTX | SDA
3 SDA_STUCK_RECOVERY_ENABLE |R/W |0x0 |ur T S + 1 SDA
tr e® ”
| I'Ee
OE' TXFIFOX "y
2 TX_CMD_BLOCK RW |Ox1 |~ T 12C ~ J
1E v g TX FIFO I
Mo 12C J
2C3 X E
OE X, i
1E X ¥
12C £ el R |
£t X 12 3 ¢ F
1 ABORT RIW | 0x0 oor e e
T A‘
y STOP ¢ i
“ 1 X ¥+ A TX_ABRT
X T
ABORT, D X ¥
- r
2C o E
0 ENABLE rRw |oxo |9E.  12¢ T
“ H e
1E 9 12C
26526 | 2 C 1 2C ESR
W EOXx 70
r WE 0 x 0 000000 6
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| 2Cs [ 26C

r r
31:19 | RSV - H
18 SMBUS_SLAVE_ADDR_RESOLVED 0x0 X I 12C_SAR[6:0]€
ARPI v 1
17 SMBUS_SLAVE_ADDR_VALID 0x0 N i r '2€—SAR[6:0]€
L
16 SMBUS_QUICK_CMD 0x0 i QU'EK N RWr
r
15:12 | RSV - H
11 SDA_STUCK_NOT_RECOVERED 0x0 + ! SDlA-' ]
u r
10:7 | RSV - H
n " ¢ E
OE n 7 IDLE
6 SLV_ACTIVITY 0x0 I ni2cn 1F -
1E N F 15 IDLE
T nl2Cn 4 7
I " ¢ E
OE | 1 IDLE
5 MST_ACTIVITY 0x0 i ni2cl 1F -
1E | F 15 IDLE
T 1nil2Cl 4 7
“ E
4 RFF 0x0 OE “
lE 113
“ E
3 RFNE 0x0 OE “
lE “
i “« E
2 TFE ox1 OE i “
1E§ “
i « E
1 TENF ox1 OE i “
1E { “
2Cr ~ E
MST_ACTIVITY, f
0 RCTIVITY X0 | sLv AcTIVITY,
[
26.5.27 | 2Ic  “ F1 2C_TXFLR
W EOX 74
+ WE 0 x 0 000000 O
r r W
15:3 RSV - - H
2:0 CNT R 0x0 i “ X I 0~7€
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26528 | 2C “ 1 2C_RXFLR

W EOXx 78
r WE O x 0 000000 O

r rW
15:3 RSV - - H
2:0 CNT R 0x0 “ X y [ 0-~7€
26529 | 2C SIDA 1 2C_SDABOLD

W EOx7C

r WE O x 0 000000

r r
31:24 RSV - - H

, 12Cr € i SDAH Ty e
23:16 RX_HOLD R/W | 0x0 APE

, 12Cr el I SDAH I vre
15:0 TX_HOLD RW | 0x1 AptN
26530 1 2C n Nack Fl'2C_SLVDATANACKONLY

W EOx 84

r WE O x 0 000000 0
r rW
31:1 RSV - - H
12C: ¥ €en E
0 NACK R/W 0x0 OE . NACKy ACK
1E L NACK

26531 1 2C DMA 1 2C_DMBCR

W EOx 88
r WE O x 0 000000 O

r r W
15:2 RSV - - H
i DMAs E
1 TDMAE R/W 0x0 OEi DMA
1ET DMAg
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0 RDMAE R/W 0x0

| 2Cs [ 26C
DMAs, E
OE DMA
1E DMAg,

26532 | 2C DMA |

W EOx8C
r WE O x 0 000000 O

N 2C_DMAEDLR

15:2 RSV - -

i

1:0 DMATDL R/W 0x0

7 DMATDL W | |

TDMAE=1 1 1 FIFOX )|
dma_tx_req

26533 1 2C DMA |

W E0OXx90
r WE O x 0 000000 O

1 2C_DMAREDLR

15:2 RSV - =

0

1:0 DMARDL R/W 0x0

7 DMARDL+1 | |

RDMAE=1 | FIFOX 1n
dma_tx_req

26534 1| 2C SDA

W EOXx94
r WE O x 0 000006 4

F1 2C_ SDASETUP

r
31:8 RSV - - H

SDA E

© 1000nsi APB1

7:0 SDA_SETUP R/W 0x64 € 10MHz | €

11y

we 21
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| 2Cs [ 26C

26.5.35 |

[]

W

2C ACK

EOXx 98
r WE O x 0 000000 1

F1 2C_ACKGENER®LCALL

r r W
31:1 RSV - - A
° ACKE
1E L ) ACK
0 ACK_GEN_CALL | RW ox1 ok L - "
X
26536 | 2& N 2C_E@GSR
W EOx9C
r WE 0 x 0 000000 0
r r
31:3 | RSV 4 A
n n E
1E 12C I
- 5
2 | SLV_RX_DATA LOST 0x0 F"NACK' 0 12¢
OE 12C in
J [
1 SLV_DISABLED_WHILE_BUSY 0x0 Busy n
12Caq, E
0 IC_EN 0x0 OE 12C
1E 12Cq,
26537 1 2C 4+ 1 2C_FSSPXLEN
W EOXAD
r WE O x 0 000000 1
r r W
31:8 RSV - - A
owl2C € Al
7:0 I2C_FS_SPKLEN RW | 0x1 in A r
I2C_CR[0]=0 1§ r
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26538 1 2C SMBuUSs
1 2C_SMBUSCLOCKIEOWSEXT
W EOx BC
r WEOX FFFFFF
r r W
7 I ) r
31:0 | SMBUS_CLK_LOW_SEXT_TIMEOUT | R/W | OXFFFFFFFF n LI n
i start - stop
26539 1 2C SMBus

1 2C_SMBUSCLOCKLEOWMEXT

W

EOXxCO
r WEOX FFFFFF

r r W
1] | T n start
L L
31:0 | SMBUS_CLK_LOW_MEXT_TIMEOUT | RAW | OxFFFFFFFF | | ki ack-ack ack
- - - 7= stop SMBus
[ scLe
26540 1 2C SMBuUs
F12C_SMBUSTHI GHMAXEDLECOUNT
W E0xC4
¢ WE 0 x 0 000000 O
r r W
31:16 | RSV H
7 I "
P L 3 ~
L SMBCLK
150 |SMBUS_THI GH_MAX_BUS_|RW |OFFFF | o o0 i
[
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26541 1 2C SNPBuUsS F12C_SMBLESI SR

W EOXxCS8
r WE O x 0 000000 O

319 | RSV - - H

n € n ARP n PEC
NACK X E
0E X
1E X
L Assign Address ARPX
E
0OE X
1E X
L'y General directed
Get UDID ARP n X E
0OE X
1E X
L* 'y General or Directed
Reset ARP N X E
0E X
1E X
L* v Prepareto ARP n
4 R_ARP_PREPARE_CMD_DET R 0x0 z)(‘E X E
1E X

8 | R_SLV_RX_PEC_NACK R 0x0

7 | R_ARP_ASSGN_ADDR _CMD DET |R | 0x0

6 |R_ARP_GET_UDID_CMD_DET R | 0x0

5 | R_ARP_RST_CMD_DET R | 0x0

L* y Host Notify n X
E
OE

3 | R_HOST_NOTIFY_MST_DET R | 0x0 X
1E X
L

y Quick n X
E
0E X
1E X
n LA | €
" START to ACKJ| ACK to ACK
ACK to STOPE |
1 | R_MST_CLOCK_EXTND TIMEOUT | R | 0x0 Yz C_SI\)/?BU S CLOCK_LOW M
EXT X E
0E X
1E X
n €* I startl stop€
IC_SMBUS_CLOCK_LOW_SE
0 | R _SLV CLOCK EXTND TIMEOUT |R |0x0 | XT X E
0E X
1E X

2 | R_QUICK_CMD_DET R | 0x0
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26542 1 2C SNPBuUsS F12C_SMBUSI ETMASK

W EOxCC
r WE O x 0 00010F F

r r W
319 | RSV - - H
n € n ARP n
PEC NACK X
8 | M_SLV_RX_PEC_NACK RW | Ox1 E
0E X
IEF X
L Assign Address ARPX,
7 | M_ARP_ASSGN_ADDM_CMD_DET |RW |0Oxl | EX
1EF X
L' v General directed
6 | M_ARP_GET _UDID_CMD_DET RW | Ox1 ggt UD'Q ARP T X E
1EF X
L* v General or Directed
5 | M_ARP_RST CMD_DET RIW | Ox1 ggset Aip nx E
1IEF X
L* v Prepare to ARP
n X E
4 | M_ARP_PREPARE_CMD_DET RW | 0x1 | oy
IEF X
L'y Host Notify N X
3 | M_HOST NOTIFY_MST DET RW | Ox1 | o EX
IEF X
L' vy Quick n X
E
2 | M_QUICK CMD _DET RW | 0x1 | ooy
IEF X
n LA [
" START to ACKJ] ACK to
ACK ACK to STOPE |
Y X
1 | M_MST_CLOCK_EXTND_TIMEOUT | RW | 01 | b oo o ') ook Low
MEXT X E
0E X
1EF X
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n €* I startl stop€

0 M_SLV_CLOCK_EXTND_TIMEOUT | R/W | Ox1 IC_SMBUS_CLOCK_LOW_S

EXT X E
0E X
1IEF X

26543 1 2C SMBUX RAW F12C_SMBUSR&WI SR

W EOxDO
r WE 0 x 0 000000 O

r r W
31:9 RSV - -
n € n ARP n PEC
8 SLV_RX_PEC_NACK R 0x0 N, %
7 ARP_ASSGN_ADDCMD_DET R 0x0 L Assign Address ARP
L, .
y General directed
6 ARP_GET_UDID_CMD_DET R 0x0 Get UDID ARP N
L' .
y General or Directed
5 ARP_RST _CMD_DET R 0x0 Reset ARP 1 X
4 ARP_PREPARE_CMD_DET R 0x0 L* v Prepareto ARP N
3 HOST_NOTIFY_MST_DET R 0x0 L* vy Host Notify n
2 QUICK_CMD_DET R 0x0 L* v Quick n
n LA | €
" START to ACK| ACK to ACK
ACK to STOPE |
1 MST_CLOCK_EXTND_TIMEOUT | R 0x0 % X
I2C_SMBUS_CLOCK_LOW_M
EXT r
I2C_CR[0]=1 r
n €* I startl stop€
0 SLV_CLOCK_EXTND _TIMEOUT | R 0x0 I)g_—SM?US—CLOCK—LOW—SE
I2C_CR[0]=1 r
26544 | 2C S MBuUX Fl2C_CLRSMBWUSI SR
W EOx D4
r WEOXOO00O 00O0O
r r W
31:9 | RSV - - H
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r r W
n < n ARP n PEC

8 | CLR_SLV_RX _PEC_NACK W | ox0 NACK X i1
or

;| ctr_ARP_AssGN_ADDCLR_ [, [ 40 L Assign Address ARPX

CMD_DET | 1 Or
CLR ARP GET UDID CMD L* v General directed Get

6 DET - - - - |W 0x0 UDID ARP n X | 1

Or
L* v General or Directed
5 |CLR_ARP_RST CMD DET |W | Ox0 Reset ARP N X i1
or
Lr
4 | CLRLARP_PREPARE_.CMD D | |00 "y Prepare to ARP. N X
ET I 1 Or
L N
5 | CLR_HOST_NOTIFY_MST_DE |\ | 00 Ly Host Notify n X
T i 1 o
® , .

2 | CLR_QUICK_CMD_DET W | oxo Y . v Quick 1 X !
n LA~ 1 € [ START
to ACK] ACKto ACK ACKto

. aéiiﬂfT_CLOCK_EXTND_Tl w | oxo - s x
I2C_SMBUS_CLOCK_LOW_MEX
T X i1 or
n €* I startl stop€

o |CLR_SLV_CLOCK EXTND_TI |, | gx9 IC_SMBUS_CLOCK_LOW_SEXT

MEOUT X .

26545 1 2C SMBUS ARP UDIFD2KCSB
SMBUSUDI BLSB

W EOxDC
r WEOX FFFFFF

r r W

iy 1 YLSB
31:0 | C_SMBUS _ ARP_UR/W | OXFFFFFFFF | 32 n

26.6 g

2C « Nl 4 X E
noi

in
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EI2C s - F ol n I 2 F o I'r
H | 2C_CRI[BG_CRI[D] e0 1r 1 ]el 0€y

266.1 I n

| v . E
1. GPI O I RCM Xag | 2Cx g
2. | 2C_ENQIO] | 2C g
3. | 2C_CR1i6] n
4. | 2 C_CIR[ 4] €7bitf10bit
5. | 2C_CHR[ 2:113¢Cx r
6. eH H | 2C = CNT W ! ri | 2C_SSSCLHCNTJ[ 15:
| 2C_SSSCLLQNT[ 1B1 0]1 2C_FSSCLHCNIT2AG5F®$CLLGNT[15: 0"
7. | 2C_RXTL[ZCOTXTIL[7:01]f FI Fawi e Or
8. | 2C_CRLiG |
9. | 2CENfQ@llgq | 2C 7
n v . E
1. GPlI O i RCM Xg | 2Cxr
2. | 2C_ENQIO] | 2C g
3. | 2C_CIR[ 3i e7bitf10bit
4. | 2C_SAR[9:0] N A n r
5. | 2C_CRQOI68 N
6. | 2C_CR1LI7] e ! . STOP_DETX r
7. | 2 CR[ @]Oi I
8. | 2C_RXTL[ZCOTXTIL[7: 0]t Fl FOwi e Of
9. | 2C_ENIJiG | 2C g
2662 | t
1. | 2C_TAR[9: 0]+ n r
2. | 2C_DATA@ND[ 8] | 2C_DATACMBP[ 7% 0] r
3. ¥ | 2C_DATACMDI | 2C_RAWISR[ &] vwe 1l i

0 F12C_RAWI SRE4]I 2C_TXTL[ : 0]
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4. T Yy i 2n | 2C_DATA@MD[ 9% i A
Yy STOR

5. i v (DY 213 i Ty i | 2C_DATA@MD[ 8]
f 11 2C_DATA@MD[ 9] 5 i A vy STOM

| 2C_DATACMB[ 71 0] [

26.6.3 | )

1. | 2C_TAR[9: 0]+ 0 r

2. | 2C_DATA@MD[ 8] =+

3. | 2C_RAWI SBR[ &] we 1i L1y Fl2C_RAWI SR[ 2]

r t | 2C_RXTL[g:0]012C_DATACMD[ 7 : 0]

4. \y I 2p | 2C_DATA@MD[ 99 = A
y STOR

5. i v (DY 2] 3r Y i | 2C_DATA@MD][ 8]
f11 2C_DATA@MD[ 9D = A "y STOR

2664 n 1 "

1. | 2C_RAWI SR[ B] e 1i | non i r

2. | 2C_DATA@ND[ 8] | 2C_DATACMB[ 7% 0] r

3. | 2C_RAWI SR[ 4] vwe 1i i i F12C_RAWI SRJ[ 4]

r ot 1 2C_TXTL[e: 0]

4. e [ 'Y 21 3r

5 i i | 2C_CLRRDRERQPDOREQ 1

26.6.5 n i

1. | 2C_RAWI SBR[ 3] we 1 L1y ' 2C_RAWI SR[ 2]

r ¢t | 2C_RXTL[g: 0]

2. 51 2C_DATACMD[F: 0]

3. e vy 01 Y 14 2r
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27 Ye e [ | 2€S
27.1
Y (Il nlt@rSoun®&)Busys I(Philips)
H e 1 g nft € [ 0
|
| n
U IR 10 i
. - (Phiylipsyp’ LPCM/ I
. Y 16 32
. ©~ 8r116 124 32
7 PCM I 0 y
no [ Q7 : QJ
v [ ? J
7 PCMIUIT WS ~
7 PCMUITSD WS % P~ SCKpiy T
7 PCMITSD WS % F € SCK p Y
.Y 8 TXFI FRXFIFAIO = 3H, ~“uyYy 16 16 32
r
o r PLL MC LIK (Fs)25B1 ¥
8/ 11.025/16/22.05122/BRAZ 44. 1/ 48/ 96
aq WX I Sra o iX E
U TXFIFO
U RXFI FO
U TXFI FO
U RXFI F®
DMA ¢
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27.2
27EI 2S
| 2S0_MCL|PC6 nput Out pl j' ”QY audio Pl
I .
| 2S0_WS |PB9, PB12|Il nput/ O
| 2S0_CK |PB10, PB1|l nput/ O«
| 2S0_SD |PC3, PB15|Il nput/ O i 2
| 2S0_EXT|PC2, PB14|l nput HO fi
| 2S1_MCL|PC7 I nput/ O - 7L audgn Pl
I n q
| 2S1_WS |PA4, PA15|l nput/ O
| 2S1_CK |PB3, PC10|Il nput/ O
| 2S1_SD |PB5, PC12|Il nput/ O i @
| 2S1_EXT|PB4, PClil|l nput HO fi
27.3
2731 1 FI FO
i FI FOXEI FO)y 8 FI BOgH CPU DMA f{f o
Fr2s_avr
27.3.2 FI FO
FI FO ( RXFIyF8) FI BOH 12S r CPU
DMAYA d12S eRDD RXFI RO
2733 16 +
v 7 416 r 6 NTXFIiF oL 1 2S 1
6 N 1 2S 1T Y RXFIX[0
| 2S X1 SCRserialycl ot e € I ' Y
SCK X r T WSH Fword $eletth e ° L RCIEK g
J y [
I 'l SCK PLL MCLKmasterilcl o&k« , 1T vy +
SCK i WSH
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UM324xF Ye
n ' SCKWwS 12S| Iy 4 SCK
[ WS SCK r
1 2S_GOR 13 ¥ rf ' [ i NTXFIX A
i “ .
1 2S_GGR | ¥ r Y 6 fi fi fi r X I
‘ i1 3 LRXFI[FO
27.34 3 Z
y n 432 r f16 + ! I 3 @ %
orl M| ngScCK +H° 1T " H 4+ TXFI FOO RXF1 FlO
J r
27.3.5 6
| ri PLL MCLK SCKeHrg H e MCLK
1/ 2567 16 I SCK MCLK 1/ 1732 I sck
MCLK 1/f4 516 I PCLK 7 MCLK 3/Rr 1532
I PCLK J MCLK 3/Br n ' sck 12  PCLK
] SCK RPy
r HF ' PCLK [
2 RE| 2855 ' PCLK
|
16 fsck = 1/8 xfmcLk fecik > 3/4 xfucik
32, fsck = 1/4 xfmcik frcLk > 3/2 xf ek
n
frcLk > 3 Xfsck
27.3.6 6
2S (I-n@ esround) ( Phi Ifi ps) Uy - XTI SOPseri al
dat a € WSfword §elect” € "y SCKserialycl ock
r € [ SD (DY X S DA O T “TT1SD
SCKT Yo SCK pH r
r r € | ur r € | ie o X
SD WS J [ SD I M r nxI Do X S DA
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® XK o ou x| D X SDAs & “Ti SD ScCKT Y
I SCK p Y r
PCMUIXiSD WS 'y SCK [PCM!IX a [
r X1 J SD 4~ SD P A A
€ 1 wsSb 1y SCK 'YH [ Xl SD 13 J
I WS 13 SCK 'YH [ I WS Fuw r - d e
PCM !l XFV4 ? [ SD [ X S DA o r | 1
SD SCKpY % I SCKT | F- r
27-1 nl6 1 8 s i 272 w32 1 8 & [
I isck _€Ehto Y IF 18 ep H 1

SCKin norPCM stanard ' F
(sckedgeset 0)
SCK in norPCM stanard v b
(sckedgeset 1)
soxransmss | [ 11U JUULUUU UL ST
sck cntf4:0] 1E‘1F‘0‘1‘2‘3‘ 3 ‘C‘D‘E‘F‘lO‘ll‘lZ‘lS‘ | ‘lC‘lD‘lE‘lF‘O‘l
WS in norPCM standard
(wspol=0)
WS in norPCM standard
(wspol=1)
WS in PCM standard
(pcmsync=0)
WS in PCM standard «—— 13 SCK cycles long 13SCK cycles long
(pcmsync=1)

SD in Philips standard

(stermonc= 1) ‘MSB Left channel data (filled 0s) ‘MSB Right channel data  (filled 0s) ‘
(Stersnl?oi:(sgivliﬁ;;}:ﬁgﬁzr:do) ‘MSB Left channel data (filled 0s) ‘ 0 ‘
(stersn?oirr\]oF:)r(;i,liﬁ;riﬁigizr:dl) ‘ 0 ‘MSB Right channel data  (filled Os) ‘
SDin l(\gtse?rﬁggg:ei)swndafd ‘MSB Left channel data (filled 0s) ‘MSB Right channel data  (filled Os) ‘
égrimn mi%?g%?ﬁi s:i)rld;rd ‘MSB Left channel data (filled Os) ‘ 0 ‘
(32;1%\?15,?0?':%?1?312%?5(1 ‘ 0 ‘MSB Right channel data  (filled 0s) ‘

. (I‘s?eBmi'('JgnE%S tandarg ‘ (fled 09  Left channel data LSB‘ (fled 09  Right channel data LSB‘
(sSteDrmo;?rB(ilirig;ri?nifgj S;d ‘ (filled 0s) Left channel data LSB‘ 0 ‘
(ssteDrrim: oh?(il:ig;ri%zfgj ?;d ‘ 0 ‘ (filled 0s) Right channel data ‘

SD in PCM standard ‘MSB Lower 16-bit data (filled 0s) ‘MSB Higher16-bit data (filled 0s) ‘
2 7lE1 6 | 218
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SCKin norPCM stanard
(sckedgeset 0)

SCKin norPCM stanard
(sckedgeset 1)

SCKin PCM standard 3 3 k I

sck_cnf5:0]
WS in norPCM standard
(wspol=0)

WS in norPCM standard
(wspol=1)

WS in PCM standard
(pcmsync=0)

WS in PCM standard
(pcmsync=1)

SD in Philips standard

w[w]o]1] 1

[e]o]

[e[w[n]a] o

BERNEEDE

]

o

-

|
|
=

[ 13 SCK cycles long-#|

13 SCK cycles long-|

L esosmen]  fewsecomeenes] |

(stermonc= 1) ‘MSB Left channel data (filled 0s) ‘MSB Right channel data  (filled 0s) ‘
SD in Philips standard
(stermonc= 0, rightmonos= 0) ‘MSB Left channel data (filled 0s) ‘ 0 ‘
(stersrr?oirr:;gi,lir‘?;rftﬁro]ﬁzr:dl) ‘ 0 ‘MSB Right channel data  (filled 0s) ‘
SDin MSB aligned standard ‘MSB Left channel data (filled 0s) ‘MSB Right channel data  (filled 0s) ‘
(stermono= 1)
SD in MSB aligned standard N
(stermona= 0, rightmono= 0) ‘MSB Left channel data (filled 0s) ‘ 0 ‘
SD in MSB aligned standard . 3
(stermonc= 0, rightmono= 1) ‘ 0 ‘MSB Right channel data  (filled 0s) ‘
SDin LSB aligned standard ‘ (filled 0s) Left channel data LSB‘ (filled 0s) Right channel data LSB‘
(stermonc= 1)
SD in LSB aligned standard R
(stermona= 0, rightmono= 0) ‘ (filled 0s) Left channel data LSB‘ 0 ‘
SD in LSB aligned standard B .
(stermonc= 0, rightmono= 1) ‘ 0 ‘ (filled 0s) Right channel data ‘
SD in PCM standard ‘MSB Data (filled 0s) ‘MSB Data (filled 0s) ‘
2 2E 3 2 I 215
I 2SO0 EOx4700_DO0O0O
I 2S1 EOx4700_EOO0O
A re
27BEI 25 A
o
w
0x00 12S WR 12S
0x04 12S _RD 2SS 0
0x08 12S_CSR 12S =
0x0C 1I2S_GCR 2SH +
0x10 12S_DFR 12S
0x14 12S_ISR 12S X
0x18 12S_IER 2SX 9
0x1C 12S_ICR 12S X,
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2741 1 2 S 1 2SsS_@vR
W EOxO0O0
r WE 0 x 0 000000 0O
r r W
fi TXFIFO E
n 16« X E' vy -
@ 16+ Y Fu 16+« QI €
_ 0 Fu 16 QY 1
31:.0 |I12S WR |W/R |0x0 Q) e "o 12S_DFR[g] v
[O R
n 32 X E' vy -
y 32 0 r
E TXFIFO X, H r [ MSBE r
8r 1 Y [31:24] [158) X I [23:16]s [7:0r Y r
8r 1 Y [31:24] X1 [23:0] S r
. 16 1 Y [31:16] X1 [15:.0] ¥ r
. 24, 1 Y [8L:8) XTI [7:0 3 r
2742 1 2 S0 1 2S _ERD
W EO0OxO04
r WE 0 x 0 000000 0
r r W
N RXFIFO § E
7] 16« x E’ Y ~ @
16+ Fu 161 QY € 0
31:0 |I2S RD |R 0x0 Fu 167 QI 1 QI T+ T
| 2 S _ D FRyyht&istd s QI 1 €
n 32 X E' v i Y
32 0 r
E RXFIFO X, H r [ MSBE r

8 1 Y0 Y [31:24] [15:8] XI [23:16]r [7:0 SPH ¢ Or

2. 7 32, X E
8 1 Y0 Y [31:24) X1 [23:0 SO H < Of
16 1 0 Y [31:16) Xi [150 SO H <€ O
, 24, 13S0 Y [318F X1 [70 YSPH < O
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2743 | 2 S 1 2S_ESR

W EOxO08
r WE O x 0 000100 5

31:16 | RSV - - H

RXFIFO E

15:12 | RXFIFO_LEVEL | R 0x0 Ty RXFIFO X % [
Ox0 i1 Ox8r

11 RSV - - H

RXFIFO  ~ E

RXFIFO L r L

10 RXFIFO_TRIG R 0x0 12S_GCRJ[1:0] e I . 1
OE RXFIFO

1E RXFIFO

RXFIFO E

9 RXFIFO_FULL R 0x0 OE RXFIFO

1E RXFIFO

RXFIFO E

8 RXFIFO_EMPTY | R 0x1 OE RXFIFO

1E RXFIFO

TXFIFO E

74 TXFIFO_LEVEL |R 0x0 T or TXFIFO X Y, [
Ox0i Ox8r

3 RSV - - H
TXFIFO | & E
TXFIFO @ e [
I12S_GCRI[5:4] r e I
1r
OE TXFIFO Q® r
1E TXFIFO & r
TXFIFO E
1 TXFIFO_FULL R 0x0 OE TXFIFO
1E TXFIFO
TXFIFO E
0 TXFIFO_EMPTY | R ox1 OE TXFIFO
1E TXFIFO

2 TXFIFO_TRIG R 0x1

2744 128 4+ 1 2S_E@CR

W EOxO0C
r WE O x 0 000000 O
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r r W
31:15 | RSV - - H
SD E
OE A
15 SD_DIR W/R 0x0 IE =2
HO T'T SD e 2
I2Se E
14 12S_EN W/R 0x0 OEA 125
1E 12S
DMA a E
13 DMA_MODE W/R 0x0 OE CPU TXFIFOf RXFIFO
1E DMA TXFIFOf RXFIFO
2SX o E
12 INTEN W/R 0x0 OE 12S X
1IE® 12SX
I N E
| I' 12S 2 SCKf WSI
11 MST_MODE W/R 0x0 n I' 12S f SCKf WSy
OE N
1E |
TXFIFO ) E
10 FILLDATASEL | W/R 0x0 OE i ~ I 'H 0€E
1IET p'
i + TXFIFOg E
9 TXEN W/R 0x0 OE i
lEg 1
+ RXFIFOg E
8 RXEN W/R 0x0 OE
1E g
7:5 RSV - - H
TXFIFO d T 1 € E
OE TXFIFO
4 TXFIFO_WTMK | W/R 0x0 I TXFIFOX 1y r €
1E TXFIFOX 4y
I TXFIFOX 4y r €
31 RSV - - H
RXFIFO NI € E
0 RXFIFO_WTMK | W/R 0x0 OE RXFIFO
1E RXFIFOX 4y
2745 | 2 S N 2s_EBFR
W EOXx10
r WE O x 0 000002 4
r r W
31:11 | RSV - - H
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10 PCM_SYNC

W/R | Ox0

PCM E
P PCM I X r
OE I WS

1E I ws

ly SCK

13y SCK

YH

YH

9 RIGHT_MONO

W/R | OxO

= O
m m
GQ

—_— —

8 RIGHT_FIRST

W/R | Ox0

7 SCK_EDGESEL

W/R | Ox0

Y SCK
r PCM I r

SD WS SCK pA

IESD WS SCK p Y

OESD WS SCK T

m

E PCM

sor

Y
v [

X

€

6 WSPOL

W/R | Ox0

WS E
r 1 PCM 1l i
i ? I ws
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