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11.4 Audcodec. . . . ... ... ... ....
11.41 BiRIGE ...
11.42 JBEEHEM ...
11.4.3 #AEHRIIAERIA .. ... ..

11.4.3.1 M

UM5601-SF32LB56x-CN

BN

BB ...

PDM FH () & A 485 4
11.1.2.2 PDM il fyRopahty
PDM ZFFE88 . o oo
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11.4.3.2 BFgpide 000 341
11433 ADCAHH . . ... ... 342
11.4.3.4 DACH:H . .. ... .. 342
11.4.4 Audcodec FCE LM . . .. . . .. 342

11.4.4.1 HERIREE . ... 342
11.4.42 BBERERPAOMECE . . .. 342
11.443 ADCIECHE ........ 342
11444 DACHCHE ........ 342
11.4.5 Audcodec Z¥1ERE . . . . . .. .. 342

11.4.5.1 Audcodec_lp Zif7 4% . . 342
11.4.5.2 Audcodec_hp ZFfFa% . 350

12 fniE=g 355
12.1 Mg hdEss ... 355
12.1.1 it 42 W) 4% 40 B 45 B 3 2%
(NNACC) . ........... 355

12.1.2 P& M 25 Ppab #gs (NN Co-
Processor ) . . . . ... .. 355
122 FRT GRS . ... .. .. ... ... ... 355
12.3 Cordic WMEFEES . .. . .. .. ... ... 355
124 CRC . .. .. i 356
1241 fAf ... oo 356
1242 FBEEME .00 356
1243 CRCHCEIEE .. .. ... ... 356
1244 s ..o 357
1245 JFEHR 0L 358
12.4.6 CRCHECE WA .. ... .. ... . 358
12.47 CRC ZHf#8% . ... ... ... .. 358
125 FACC . o . o oo 359
1251 [ . .o 359
1252 FBERE .00 359
12.5.3 FIR sl . ... ... .. .. 359
12.5.4 FIR WAL ... ... . ... 360
12.5.5 FIR Xfpfbist, ... ... ... .. 360
12.5.6 FIR JOWFRfEL .. 0.0 L 360
1257 NRBERX, .. ... ... ... ... 360
12.5.8 MEgEPEEE . L 361
1259 Bdade . ... . 361
12510 8RB fFii= . ... .. .. 361
1251V R AEB T SRR © . . . 362
12512 BAF A TR BCERRE . .. . . 363
12.5.13FACC /748 . . . o o oot 364
13 & 366
131 AES . . o 366
1311 [ . 366
13.1.2 AES THAEfA .. ... ... ... 366
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13.1.2.1 XFRMEHEE ... 366 14.1.3.8 eMMC FFjwtiz. . . . 392
13.1.2.2 XPFRImERS ... 366 14.1.3.9 SDIO b ... .. .. 392
13.1.2.3  XFRANfER B 2 368 14.1.3.10 SD K& . . . . .. 393
13.1.2.4 BOVEE ... ... .. 368 14.1.3.11 RFEREDREAY ... .. 393
13.1.2.5 HOMEITR M Z KA 369 14.1.4 SDMMC %7 . .. .. ... .. 393
13.1.3 AES ZifF4% .. ... . ... ... 369 142 SDMMC2 . . ... ... 408
132 TRNG . .. ..o o 372 1421 @A .. 408
1321 M/ .. 372 1422 FEERE .00 408
13.2.2 BEHIM ..o 373 142.3 DhREREA ..o L 409
13.2.3 Migedid oL 373 142.3.1 SD/eMMC #%H 409
13231 MR ... 373 14232 BfBpEHE ... ... .. 409
13.2.3.2 MOMLAhF RS . ... 373 14233 KikmL ... ... 410
13.2.3.3 BEHLBURESE ... 374 142.3.4 BiEtehm ... ... .. 411
13.2.3.4 JfbIfgkase 374 14235 T4 L. L 412
13.2.4 TRNG 277728 ... ... .. .. 374 1423.6 FIFOFH .. ... .. 412
133 eftusec . o o v oo 376 14.2.3.7 eMMC JFRta . . .. 412
1331 M . o 376 14.2.3.8 SDIO il . ... ... 412
1332 FEEE .o 376 142.3.9 REk ... ... 412
1333 BEE . 376 14.2.3.10 SECHZFMBLL .. 413
13.3.4 JEERE .. 377 14.2.3.11 RFEERBRFT ..o 413
13341 SRR . 377 14.2.4 SDMMC %ff g . . ... ... .. 413
13.3.42 SERichEE .. .. 377 143 MPL. . . ... ... ... .. . .. . .... 420
13343 RHGEOELES . 377 1431 MPL#AEES ... ... .. ... 421
13.3.5 efusec Z/FRF - - o o oo 378 15 5 429
13.4 BUSMOE .................. 380 7 420
13.4.1 r'fﬂﬁ P 380 152 e oo 429
12'1? Ei;gﬁ% """""" 22(1) 1520 faife ..o 429
T e 1522 FBEE ..o L 430
1344 WPOIERE Lo 381 15.2.3 Hidi{55 BT_ACTIVE . . .. .. 430
13.4.5 WEysfEimdeny ... ... 381 152.4 =5 BT PRIORITY . . . . . 431
1346 Wb, oo 381 1525 #Hi{=S BT_COLLISION . . .. 431
13.47 @AM ... 382 1526 HiAEE WLAN ACTIVE . . . . 431
13.4.8 BOEWA . ... ... ... .. 382 1527 BRI . ... 432
13.4.9 BUSMON ZffFd . ... ... .. 382 1528 TOML .. ... 432
14 FigEO 387 15.2.9 AMPPERIW 3 é%ﬁ%@ﬁd ... 433
141 SDMMCI .« o oo 387 15.2.10 ARG RETT ORI .. 433
T 387 153 AMELNAFIPA . ... ... ... ... .. 434
1412 FBERE o0 L 387
1413 ITHREREER ... ... 388
14.1.3.1 SD/eMMC #H . ... 388
14.1.3.2 BPBhcE ... 388
14133 REML ... ... .. 388
14.1.3.4 BEfEhm ... ... .. 389
14.1.3.5 =4 oL L. 390
14.1.3.6 FIFO&HL .. ... .. 390
14.1.3.7 DMAf&#y .. ... .. 391
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i) G 57

e

1 IhfeMER .. ii
1-1 PERebFRAY (K¥Z) RELSLHEE ... 2
1-2 [RIFELFRES (/MEZ) REDLKSE . 6
2-1 HPSYS HIghgbty .. ... ... ... ... 14
2-2 LPSYS P&ty ... ... ... 22
3-1 BGA BIUEHLVFEFREM .. .. ... .. 29
3-2 QFN HUCHVRE M . ... ... .. 30
5-1 TOZ5M) .. 54
6-1 DMAC &My ... ... ... ... ... 136
7-1 RCEEWE ..o 169
7-2 SPIZEMIE .. ... 179
7-3 SPH O B SPIEfE . .. .. ... .. 181
7-4 SPH 1 WAy SPIAEAfE . ... ... ... 181
7-5 SPI PMSLESe &ty ... .. ... .. 181
7-6 TI-SSP WhSUBAERF . ... .. ... .. 182
7-7 TI-SSP MMSGEZLEFIT ... ... .. 182
7-8 Microwire PMURYGEGHTT ... . .. 182
7-9  Microwire PMSUGELLAEHITT . . . . .. 183
7-10 S PWCERS .. 191
7-11 PTC j@EPATIFEE ... ... ... 199
8-1 GPADCHERE . ............... 210
9-1 ATIMZ5#IE .. ... ... ... .. .. 219
9-2 I TR PWM Bl . L. L 223
9-3  HULXIFFIHEIEUT ) PWM Bl L L. 224
9-4 AXFRPWMEL ... ... L. 224
9-5 HAEPWMHEIL ... ... L. 225
9-6 MHALIXINE AN PWM Sith . . ... ... 225
9-7 BTIMZSHIE .. ... ... ... ... 250
9-8 GPTIM Z5#IEl . ... . ... ... ... 256
9-9 AIETIEA TR PWM Bl ... L 260
9-10 HLOXFFFIHE T A PWM fith . . . 260
9-11 AXFR PWM By .. ... ... ... 261
9-12 G PWMEHE ... ... 261
9-13 LPTIM Z5#J/E . ... ... ... ... .. 278
9-14 PWMHBIHL . . .. .. ... 280

9-15 #E 1 AW AR reset {55 724 511
sk R (BUEERHE 20, reset
AR 286

xi/435
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9-16 Lz 2 WIFRIKTLA I reset f5 5774 51T
AR LR (BOEBIER 20, reset

AR .. 286
9-17 FExC 1 “MEA” AT RN EER B R
(BEMEHE R 20) ... . 287

9-18 FEx 2 RS TR IHENT MRS iR
XRS5 — R T RO R
ma A 1 AR (BOEBEINE 20) . 287

10-1 LCDC 280/ . . . ... . . 297

11-1 $722 7 KUl PDM b pyimlgds: 313

11-2 PDM e pgs iRty . . . .. .. 314
11-3 PDM RGBS EhEsM . . o000 314
11-4 R2SARUERESS .. oo L 319
11-512S ZEXF5F .o oo 320
11-6 I2S AXFF ... ... . 320
11-7 Audpre 5/ . ... ... L 329
11-8 Audcodec JAREZEMGE . . .. .. ... .. 341
12-1 IEZAEBA TR E R ... 362
12-2 ZAAAEATRBCERER ... 363
13-1 ECB M fdss . ... ... ... ... .. 367
13-2 CTR il ... .. ... ... ... 367
13-3 CBC #islf@ss . ... .. ... ... ... 368
13-4 TRNG Z5#/E . . . ... ... ... ... 373
14-1 SDMMC 51 ... ... ... ... .. 387
14-2 ADMA #EXHARFoRE . .. ..o 392
14-3 SDMMC Z5#J1E . ... ... . ... ... 409
14-4 MPIfEHIgMER . ... L. 420
14-5 TR B AR AP ITS] 421
15-1 WA AT ER . 430
152 WifESwsER . 431
15-3 WLAN_ACTIVE $¥WRf ... ... .. 432
15-4 ANBIRERIG 3 o Zompl ... ... 433

15-5 INFRPERIMBALRER 2 LT 2] . . . . 434

V1.0.5

©2026 BRI (Ex ) BRAF  http://www.sifli.com


http://www.sifli.com

sSiELl

SF32LB56x

B OEH OB B

=&
1-1 HPSYS Hbfibmesst . ... 3
1-2 HCPU HWigI . ... ... ... .. 5
1-3 LPSYS MBhbWelit .. ... ... ... ... 6
1-4 LCPU HhigIZ ... ... ... .... 8
1-5 MERDFMIRR . ... ... 9
2-1 S EEEEME ... 12
2-2 NHFEBEEME-SE ... 12
2-3 BPBRR ... 13
2-4 HPSYS_RCC AFfFasbiiy . .. ... .. 15
2-5 LPSYS_RCC Zifrasiits . ... .. .. 23
3-1 PMUC FFfrasif® .. ... ... ... 30
4-1 WHTAERG . L 37
4-2 YRR U 38
4-3 YR T R IEE R . ... L 44
4-4 HPSYS_AON ZFfFasmlise . . . ... .. 45
4-5 LPSYS_AON 7Ffrasiiitse . ... .. .. 48
5-1 K#Z4 GPIO (PA) &EFIE .. .. .. 57
5-2 /MZB{ GPIO (PB) &EIFIER . ... .. 70
5-3 10 TARRZE ..o 77
5-4 10 TAERE ..o L 79
5-5 HPSYS_PINMUX ZFfigemslse . . . .. 80
5-6 HPSYS_CFG ZFffesifige . .. . .. .. 104
5-7 HPSYS_GPIO #Fffasiiitse ... .. .. 110
5-8 LPSYS_PINMUX ZFffasiif . . . .. 114
5-9 LPSYS_CFG ZFffamhiif . .. ... .. 125
5-10 LPSYS_GPIO ZFfEasieiftge . . . .. .. 130
6-1 DMACAMEIERE . ... ... ... ... 134
6-2 DMAC &8 hIel ... .. ... ... ... 138
6-3 DMAC fEHifise . .. ... ... .. ... 138
6-4 DMAC ZFffdeluiptsc ... ... ... 140
6-5 ExtDMA ZFfresliig . .. .. ... .. 165
7-1 I2C ZPfEesesgtse ... ... ... .. 172
7-2 SPI FFfr#mMisgse .. .. ... ... ... 185
7-3 USART ZPffasitse . .. ... ... .. 191
7-4 PTCI f&WR ... .. ... ... .. ... 197
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7-5 PTC2 &R .. ... ... ... .. ... 198
7-6 PTC Afffasblipia . . ... ... .. .. 199
8-1 GPADC ZFffasMiize . .. .. .. .. .. 213
8-2 TSEN Ziffesiiptse . . . . ... ... .. 217
9-1 ATIM ZFffdeluptsc . . ... ... .. 228
9-2 BTIM ZFfresbesse . . .. ... ... .. 252
9-3 GPTIM ZFfrgamid .. ... ... ... 263
9-4 CERPESREE ... 276
9-5 LPTIM ZVfrasst® . .. ... ... .. 280
9-6 WDT ZFffaniigsk . . ... ... ... 288
9-7 RTC Ziffesbadse .. ... ... ... 289
10-1 LCDC AFfFasmlse . ... ... .. .. 301
11-1 PDM 22 53 XU 05 LA B %ot 17 i 1 8
WROEEERE .. ... 314
11-2 PDM ZFfEaamigtde .. .. .. ... .. 317
11-3 128 ZFfiamilif e . ... .. ... .. 321
11-4 Audprc AAfFaiite . ... ... ... 332
11-5 Audcodec_lp AFfFgais® .. ... ... 342
11-6 Audcodec_hp TR . ... 350
12-1 CRCECE EE ... . 356
1222 B 5808 ... ... 357
12-3 B8 .. 357
12-4 CRC ZFfpaaeiifde ... ... ... .. 358
12-5 FACC ZPfrasifge . . .. ... ... .. 364
13-1 AES ZPfFaaieiptde . .. . ... ... ... 369
13-2 TRNG 2Ffrasesige .. ... ... .. 374
13-3 efuse EAfFS ... ... . L. 378
13-4 efusec FAAERAIRIFEE . . . . . . ... ... 378
13-5 BUSMON1 BEFE M5+ HPSYS #5645 . . . . 381
13-6 BUSMON2 #EFEWif HPSYS &4 . . . . 381
13-7 BUSMON ZFffasesise . ... ... .. 382
14-1motg ... 388
14-2 Bufempi s . . ... ... ... 389
14-3 geghip R Rmimg ... ... 391
14-4 SDMMC ZPfrasit .. ... ... .. 394
14-5 SDMMC ZFfEaS TR .. ..o ... 413
14-6 MPI & ffesiadse . . ... ... ... .. 421
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1.1 ZR%ZEEMH

SF32LB56x & — 25 TR A TE e (AloT) 5 FRUEERE . EMRE MCU K . WERAHT
T Arm Cortex-M33 STAR-MC1 PRSI A/ M 2EM, Hir,

o PERBALFEAS/KAZ (HCPU): iz 340 240MHz, Hi# 32KB #5428 4F (1-Cache ) fl 16KB $idli (7 (D-
Cache ), 800KB SRAM ( H:H' 128KB “}y Retention SRAM ); E N RS F4%, REMSERLT IR A A SMEAE,
FEATRGES . AWCH, SRR,

o ABRIIABAL IR/ (LCPU ) fiefis F40 96MHz, FL#s 16KB #5427 (1-Cache ) FI 8KB i ZEf7 (D-
Cache ), 160KB SRAM (&K Retention SRAM ); BN N RGATHKRIIFEZELT .0 (Sensor Hub ) Al
TRTIREIE A TR 2%, W B IR RE 5 N IS RO R4S . b3 . 4 SHEHI TR K

1.2 Cortex-M33 STAR-MC1 “BJR” AIESE

Cortex-M33 STAR-MC1 b 8§ 222 [ ( Arm China ) #EHAY “BIR” RIS —FOC TS , ZA TR 54k
7K T Cortex-M33 B F BN, THRFPUA I Armv8-M 2R 230 ThfE, HAAHF (in order ) =KLk, nli
FIRMRR G IR, HATIRRST 16 fii84 RS, Fob— ot T UMb gL 1T, B9 T X247 (Cache ) 1Y
BESN

Cortex-M33 STAR-MC1 PEfiEis3] 1.5DMIPS/MHz Fl 4.02Coremark/MHz, 5 _—fR[ER4; Arm ZEFRESAH LY, 7F
AHFE =S R, Cortex-M33 STAR-MC1 P REREFF 20%.

Cortex-M33 STAR-MC1 2/t T HIpabBEER ( Coprocessor ) #2111, DIMEARYEA R 577 Kk —25 48 e hili B ag
731, i#iL MCR ( Move from Coprocessor to Register ) I MRC ( Move from Register to Coprocessor ) 84>, A LATE
Cortex-M33 STAR-MC1 FIPMAEFRES 2 [0V A7 A7 B AT R4 R, ARHE & T i Aok TR 2
AAIXT TR AL ERBU N, EPMEIEET AT, Cortex-M33 STAR-MC1 AL B4R T LIJFA THA T2
B, MR HITRCR,

ISk, A HREHA SRR S A0 (DSP) $54 SR HNE B GE T (FPU ),

Cortex-M33 STAR-MC1 5| A T BHA WA (TCM ) FIZAT ((Cache ) £, ISR T AR [RIRE 5500 8 B A AN E AT
B R GE R ETE, BRAE A TSR] 350 A B B 1 SEmH AR

UM5601-SF32LB56x-CN 1/435 V1.0.5
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1.3 TEEe4bIEsS ( X#% ) B ( HPSYS )

1.3.1 B&%EH

HPSYS WA 72T AHB MM SR, SCRe 2 R AT U5 R 24> NS sk 25 1]

WME-17R, BEERSAT LM, NS hlzs AT A, 58 S A 8 60 B fi AR M 5

HCPU REWS Vi IR] HPSYS WA #uhk == 7], Jf-feid HP2LP B 51R] LPSYS YR Hihk 25 1h]

DMACT1 figfi1jila] HPSYS fIFTA Hidik 25 18], JFAEE L HP2LP B5iij[a] LPSYS AR A k== ]

LPSYS 34> T hEfigim i LP2HP B5 37 17] HPSYS AYHiuhE2s[A]

HPSYS_ITCM ¥ &EH HCPU il DMACTI iJili], DTCM 5 HPSYS_RAMO #£5 128KB #udit=s[d], nf gy HCPU K
EEREVIM,

A FBA R Y5 0] [F)— > B A okl 23 (], T4 1 2 5 DUk s T W

PRSI HEASHZE A 24> B (RN U5 (R A 7] NS bk 2 1), EARAS 2520 o OMEARE A A 3 & [l &
VIR, T [ E e sl e 1 B B E Vs T Y

|DMAC1 LP2HP ‘SDMMCI NNACC_Al

[ |
| HCPU_Sl ‘EXTDMA NNACC_Cl ‘EPIC_Bl |FACC|FFT| NNACC B

[ R N U |

[— — 71
|HCPU_C EPIC_A EZIP: LCDC | PTC1 ‘ |AES USBC‘

HPSY5_RAMO

HPSYS_RAM1

HPSY5_RAM2

HPSY5_RAM3
MPI1

MPIZ

HPSYS_APB

HPSY5_AHB

HPZLP

MPI3

B 1-1: MEReA IR (K% ) REELREA

1.3.2 Trfigesdcs
1.3.2.1 Cache

HCPU FC#E 45 32KB 2-way I-Cache ( —HF54%A7 ) M1 16KB 4-way D-Cache ( —HEILEAF ), ] KIFHEF+ XIP
i} CPU $ATRCE . BT A& HERCE MPU ( Memory Protection Unit ) 1% & cache Mk Bt F13E cache kB, el
RORFNZ) A

UM5601-SF32LB56x-CN 2/435 V1.0.5
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1.3.2.2 TCM
HCPU [ %4 128KB zero-wait-cycle D-TCM, Hi}il%3 8]} 0x2000_0000-0x2001_FFFF, R i B % S5
SRR ARSI . % TCM memory WAEEEZ I, W LI LA AHB master ilA], 2§ R G0 i AMRDIFERICHT
It memory RIPRFFELTE

1.3.2.3 SRAM

HPSYS &£k 34 800KB SRAM, Hfuff.

+ 0x2000_0000-0x2001_FFFF, 128KB zero-wait-cycle SRAM ( 5 D-TCM 35 ), Brf5 AHB master XJA]{5A],
HER N 240MHz, F{E4S retention TIEE,

+ 0x2002_0000-0x200C_7FFF, 672KB SRAM, wait-cycle & 0 5% 1, AT AHB master YJA] {J5], iRl
240MHz,

1.3.2.4 F5F RAM

HPSYS 3 #74M# OPI DDR pSRAM, ik 5[]l 0x6000_0000-0x63FF_FFFF, SZR AT 7 (0] ik ph A HERURL 25 17
FE. B3 DDR 168MHz, $0RA 58K 8-bit,

1.3.2.5 F5b Flash

HPSYS % ##4MF NOR/NAND FLASH, HH.

« 0x6000_0000-0x63FF_FFFF Miht B il #:5EF FLASH, 1 AR A 96 MHz
« 0x6400_0000-0x9FFF_FFFF il B nl H:4h & FLASH, #EF#FMIR A 72MHz

1.3.3 itk st
3% 1-1: HPSYS ik As g

Category Memory /IP Address space HCPU LCPU
Starting Address Ending Address Starting Address Ending Address
HPSYS_ITCM 64KB 0x0000_0000 0x0000_FFFF NA NA
ROM 64KB 0x0000_0000 0x0000_FFFF
Reserve
External Memory 1024MB 0x1000_0000 0x6000_0000 0x1BFF_FFFF 0x9FFF_FFFF 0x6000_0000 0x9FFF_FFFF
MPI1 Memory 4MB 0x1000_0000 0x6000_0000 0x103F_FFFF 0x603F_FFFF 0x6000_0000 0x603F_FFFF
MPI2 Memory 60MB 0x1040_0000 0x6040_0000 0x13FF_FFFF 0x63FF_FFFF 0x6040_0000 0x63FF_FFFF
MPI3 Memory 128MB/960MB 0x1400_0000 0x6400_0000 Ox1BFF_FFFF Ox9FFF_FFFF 0x6400_0000 O0x9FFF_FFFF
HPSYS_RAM 800KB 0x2000_0000 0x200C_7FFF 0x2A00_0000 0x2A0C_7FFF
RAMO (Relenlion) 128KB 0x2000_0000 0x2001_FFFF 0x2A00_0000 0x2A01_FFFF
RAM1 128KB 0x2002_0000 0x2003_FFFF 0x2A02_0000 0x2A03_FFFF
RAM2 256KB 0x2004_0000 0x2007_FFFF 0x2A04_0000 0x2A07_FFFF
RAM3 288KB 0x2008_0000 0x200C_7FFF 0x2A08_0000 0x2A0C_7FFF
HPSYS_APB1 256KB 0x4000_0000 0x4003_FFFF 0x4000_0000 0x4003_FFFF
RCC1 4KB 0x4000_0000 0x4000_OFFF 0x4000_0000 0x4000_OFFF
DMACI 4KB 0x4000_1000 0x4000_1FFF 0x4000_1000 0x4000_1FFF
MAILBOX1 4KB 0x4000_2000 0x4000_2FFF 0x4000_2000 0x4000_2FFF
PINMUX1 4KB 0x4000_3000 0x4000_3FFF 0x4000_3000 0x4000_3FFF
USART1 4KB 0x4000_4000 0x4000_4FFF 0x4000_4000 0x4000_4FFF
USART2 4KB 0x4000_5000 0x4000_5FFF 0x4000_5000 0x4000_5FFF
EZIP1 4KB 0x4000_6000 0x4000_6FFF 0x4000_6000 0x4000_6FFF
EPIC 4KB 0x4000_7000 0x4000_7FFF 0x4000_7000 0x4000_7FFF
LCDC1 4KB 0x4000_8000 0x4000_8FFF 0x4000_8000 0x4000_8FFF
1281 4KB 0x4000_9000 0x4000_9FFF 0x4000_9000 0x4000_9FFF
Reserve {KB 0x4000_A000 0x4000_AFE 1000_A000 0x4 FI
SYSCFG1 4KB 0x4000_B000 0x4000_BFFF 0x4000_B000 0x4000_BFFF
EFUSEC 4KB 0x4000_C000 0x4000_CFFF 0x4000_C000 0x4000_CFFF
AES 4KB 0x4000_D000 0x4000_DFFF 0x4000_D000 0x4000_DFFF
Reserved {KB 1000_EO 0x4000_EFFI 0x4000_E000 0x4000_EFFI
TRNG 4KB 0x4000_F000 0x4000_FFFF 0x4000_F000 0x4000_FFFF
ZAR T
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3 1-1 HPSYS st BRET (4% )

Category Memory /IP Address space HCPU Leru
Starting Address Ending Address Starting Address  Ending Address
GPTIM1 4KB 0x4001_0000 0x4001_OFFF 0x4001_0000 0x4001_OFFF
GPTIM2 4KB 0x4001_1000 0x4001_1FFF 0x4001_1000 0x4001_1FFF
BTIM1 4KB 0x4001_2000 0x4001_2FFF 0x4001_2000 0x4001_2FFF
BTIM2 4KB 0x4001_3000 0x4001_3FFF 0x4001_3000 0x4001_3FFF
WDT1 4KB 0x4001_4000 0x4001_4FFF 0x4001_4000 0x4001_4FFF
SPI1 4KB 0x4001_5000 0x4001_5FFF 0x4001_5000 0x4001_5FFF
SPI2 4KB 0x4001_6000 0x4001_6FFF 0x4001_6000 0x4001_6FFF
EXTDMA 4KB 0x4001_7000 0x4001_7FFF 0x4001_7000 0x4001_7FFF
Reserved {KB 0x4001_8000 0x4001_8FFF 0x4001_8000 0x4001_8FFF
NNACC1 4KB 0x4001_9000 0x4001_9FFF 0x4001_9000 0x4001_9FFF
PDM1 4KB 0x4001_A000 0x4001_AFFF 0x4001_A000 0x4001_AFFF
PDM2 4KB 0x4001_B000 0x4001_BFFF 0x4001_B000 0x4001_BFFF
12C1 4KB 0x4001_C000 0x4001_CFFF 0x4001_C000 0x4001_CFFF
12C2 4KB 0x4001_D000 0x4001_DFFF 0x4001_D000 0x4001_DFFF
Reserved KB 0x4001_E000 0x4001_EFFF 0x4001_E000 0x4001_EFFF
Reserved 4KB 0x4001_F000 0x4001_FFFE 0x4001_F000 0x4001_FFFE
PTC1 4KB 0x4002_0000 0x4002_OFFF 0x4002_0000 0x4002_OFFF
BUSMON1 4KB 0x4002_1000 0x4002_1FFF 0x4002_1000 0x4002_1FFF
12C3 4KB 0x4002_2000 0x4002_2FFF 0x4002_2000 0x4002_2FFF
ATIM1 4KB 0x4002_3000 0x4002_3FFF 0x4002_3000 0x4002_3FFF
Reserved 4KB 0x4002_4000 0x4002_4FFF 0x4002_4000 0x4002_4FFF
AUDPRC 4KB 0x4002_5000 0x4002_5FFF 0x4002_5000 0x4002_5FFF
AUDCODEC 4KB 0x4002_6000 0x4002_6FFF 0x4002_6000 0x4002_6FFF
FFT1 4KB 0x4002_7000 0x4002_7FFF 0x4002_7000 0x4002_7FFF
FACC1 4KB 0x4002_8000 0x4002_8FFF 0x4002_8000 0x4002_8FFF
USART3 4KB 0x4002_9000 0x4002_9FFF 0x4002_9000 0x4002_9FFF
Reserved 4KB 0x4002_A000 0x4002_AFFE 0x4002_A000 0x4002_AFFE
CAN1 4KB 0x4002_B000 0x4002_BFFF 0x4002_B000 0x4002_BFFF
Reserved 4KB 0x4002_C000 0x4002_CFFI 0x4002_C000 0x4002_CFFI
SCI 4KB 0x4002_D000 0x4002_DFFF 0x4002_D000 0x4002_DFFF
Reserved IKB 0x4002_E000 0x4002_EFFF 0x4002_E000 0x4002_EFFE
12C4 4KB 0x4002_F000 0x4002_FFFF 0x4002_E000 0x4002_FFFF
Reserved 64KB 0x4003_0000 0x4003_FFFF 0x4003_0000 0x4003_FFFF
HPSYS_APB2 256KB 0x4004_0000 0x4007_FFFF 0x4004_0000 0x4007_FFFF
HPSYS_AON 4KB 0x4004_0000 0x4004_0FFF 0x4004_0000 0x4004_OFFF
LPTIM1 4KB 0x4004_1000 0x4004_1FFF 0x4004_1000 0x4004_1FFF
Reserved 1KB 0x4004_2000 0x4004_2FFF 0x4004_2000 0x4004_2FFF
Reserved 52KB 0x4004_3000 0x4004_FFFI 0x4004_3000 0x4004_FFFF
Reserved 64KB 0x4005_0000 0x4005_FFFF 0x4005_0000 0x4005_FFFF
Reserved 64KB 0x4006_0000 0x4006_FFF} 0x4006_0000 0x4006_FFFF
Reserved 64KB 0x4007_0000 0x4007_FFFF 0x4007_0000 0x4007_FFFF
HPSYS_AHB 256KB 0x4008_0000 0x400B_FFFF 0x4008_0000 0x400B_FFFF
GPIO1 4KB 0x4008_0000 0x4008_OFFF 0x4008_0000 0x4008_OFFF
MPI1 4KB 0x4008_1000 0x4008_1FFF 0x4008_1000 0x4008_1FFF
MPI2 4KB 0x4008_2000 0x4008_2FFF 0x4008_2000 0x4008_2FFF
MPI3 4KB 0x4008_3000 0x4008_3FFF 0x4008_3000 0x4008_3FFF
Reserved 4KB 0x4008_4000 0x4008_4FFF 0x4008_4000 0x4008_4FFF
SDMMCI1 4KB 0x4008_5000 0x4008_5FFF 0x4008_5000 0x4008_5FFF
SDMMC2 4KB 0x4008_6000 0x4008_6FFF 0x4008_6000 0x4008_6FFF
USBC 4KB 0x4008_7000 0x4008_7FFF 0x4008_7000 0x4008_7FFF
CRC1 4KB 0x4008_8000 0x4008_8FFF 0x4008_8000 0x4008_8FFF
Reserved 28KB 0x4008_9000 0x4008_FFFF 0x4008_9000 0x4008_FFFF
GFX_RAM 64KB 0x4009_0000 0x4009_FFFF 0x4009_0000 0x4009_FFFF
Reserved 128KB 0x400A_0000 0x400B_FFFF 0x400A_0000 0x400B_FFFE
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1.3.4 HrFIR
3 1-2: HCPU Hlf5%

TIRQ # IRQ Source TIRQ # IRQ Source TIRQ # IRQ Source IRQ # IRQ Source

NMI WDT1 IRQ[ZS] LCPU_IRQ[ZS] IRQ[S 1] DMAC1_CH2 IRQ[77] EXTDMA
IRQ[O} AON IRQ[26] LCPU_IRQ[26] IRQ[SZ] DMAC1_CH3 IRQ[78] 12C4
IRQ[]] LCI’U_IRQ[I] IRQ[27] LCI’U_IRQ[27] IRQ[S 3] DMAC1_CH4 IRQ[79] SDMMCl1
IRQ[2] LCPU_IRQ[Z] IRQ[28] LCPU_IRQ[ZS] IRQ[54] DMAC1_CH5 | IRQ[80] SDMMC2
IRQ[3] LCPU_IRQ[3] IRQ[29] LCPU_IRQ[29] IRQ[55] DMAC1_CH6 | TRQ[81] NNACC1
IRQ[4] LCPU_IRQ[4] IRQ[30] LCPU_IRQ[30] IRQ[56] DMAC1_CH7 | TRQ[82] PDM1
IRQ[5] LCPU_IRQ[S] IRQ[31] LCPU_IRQ[31] IRQ[57] DMAC1_CH8 | TRQ[83] CAN1
IRQ[6] LCPU_IRQ[6] IRQ[32] LCPU_IRQ[32] IRQ[S 8] LCPU2HCPU IRQ[84} GPIO1
IRQ[7] LCPU_IRQ[7] IRQ[3 3] LCPU_IRQ[33] IRQ[59] UART1 IRQ[SS] MPI1
IRQ[S] LCPU,IRQ[S] IRQ[34] LCPU,IRQ[34] IRQ[GO] SPI1 IRQ[86] MPI2
IRQ[9] LCPU_IRQ[9] IRQ[S S] LCPU_IRQ[35] IRQ[61] 12C1 IRQ[87] MPI3
IRQ[ 1 0] LCPU_IRQ[I 0] IRQ[3 6] LCPU_IRQ[36] IRQ[62] EPIC IRQ [ 8 8} FFT1
IRQ[I 1] LCPU_IRQ[I 1] IRQ[37] LCPU_IRQ[37] IRQ[63] LCDC1 IRQ[89] EZIP1
IRQ[12] LCPU_IRQ[]Z] IRQ[38] LCPU_IRQ[38] IRQ[64] 1281 IRQ[90] AUDPRC
IRQ[13] LCPU_IRQ[13] IRQ[39] LCPU_IRQ[39] IRQ[65] rsvd IRQ[91] PDM2
IRQ[14] LCPU_IRQ[14] IRQ[40] LCPU_IRQ[40] IRQ[66] EFUSEC IRQ[92] USBC
IRQ[15] LCPU_IRQ[IS] IRQ[41] LCPU_IRQ[41] IRQ[67] AES IRQ[93] 12C3
IRQ[16] LCPU_IRQ[16] IRQ[42] LCPU_IRQ[42] IRQ[68] PTC1 IRQ[94} ATIM1
IRQ[17] LCPU_IRQ[17] IRQ[43] LCPU_IRQ[43] IRQ[69] TRNG IRQ[95] UART3
IRQ[I 8] LCPU,IRQ[IS] IRQ[44] LCPU,IRQ[44] IRQ[70] GPTIM1 IRQ[%] AUD_HP
IRQ[ 1 9] LCPU_IRQ[19] IRQ[4S] LCPU_IRQ[45] IRQ[71] GPTIM2 IRQ[97] SCI
IRQ[ZO] LCPU_IRQ[ZO] IRQ[46] LPTIM1 IRQ[72] BTIM1 IRQ[98] FACC1
IRQ[Z]] LCPU_IRQ[ZI] IRQ[47] rsvd IRQ[73] BTIM2 IRQ[99] rsvd
IRQ[22] LCPU_IRQ[ZZ] IRQ[48] rsvd IRQ[74] UART2 \ \
IRQ[23] LCPU_IRQ[23] IRQ[49] RTC IRQ[75] SPI2 \ \
IRQ[24] LCPU_IRQ[24] IRQ[50] DMAC1_CH1 IRQ[76] 12C2 \ \

1.4 {RINFELERS (/Mx) BE (LPSYS)

1.4.1 RZZEH
LPSYS NFPHRAE T AHB UMSURS IR, R E &It TR 2 ik & ik 23 6]
WE-20R, BERFRENT B, MBS bk 2s A FA I, 32 Ak At B 6o 54 o5 1 3 s 2 il

LCPU 5 DMAC2 RE#Vi[A] LPSYS HYFTA Hutk=s ], Jffgiiad LP2HP #55{iin5% HPSYS_ITCM LISk HPSYS /Y
BT ik ZsTa]
HPSYS M4 i g i HP2LP EhiJiI0] LPSYS A Hihik 23 [a]

LPSYS_ITCM 5 LPSYS_DTCM FfEfg#% LCPU Hl DMAC2 iln], AENSHE HPSYS fIFE A 145 R iih]
LA F A TRl A5 1) [R]— S £ ik 2s [a) s, T4 1P JE N P g D IRl T

P S HEAHE A 2> B Rl U7 (R W] NS bk 2SR, AR 520 . SOHEARZE Y 24> i [l &
VIR, T [ O e sl e 1 B PR E s T Y
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1.4.2.1 Cache

SF32LB56x

FBIRINFE KR/ Z Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark
=14£8E 2D/2.5D 5|2, 960KB H7F, BT/BLES5.3, TinyML 18142 [ 4K finiE 2%

‘ LCPU_Cl | LCPU_S | | DMAC2 | | HP2LP | | PTC2 |

MPIS

LPSYS_RAMO

LPSYS_RAM1

LPSYS_RAM2

LPSYS_TCM

LP5YS_APB

LP5YS_AHB

LP2HP

B 1-2: [RINFEAIERR (/M%) REDLEN

LCPU ML # A 16KB 2-way I-Cache ( —Z454Z217 ) Fl1 8KB 4-way D-Cache ( —ZEILAT ).

1.4.2.2 TCM

LCPU fit A 16KB zero-wait-cycle I'-TCM, Hihk=5[i]% 0x003F_C000 ~0x003F_FFFF, i% TCM memory 4 LCPU
%, HCPU Flf i) HihkBé 0x20BF_C000 ~0x20BF_FFFF X} HiEF o)t b, S UOR B X SLmb v (o3 i e
PE ) ZORBGE A A

LCPU [FIFfACE A 16KB zero-wait-cycle D-TCM, Hbiik%5[H] k) 0x203F_C000 -0x203F_FFFF, i% TCM memory 4
LCPU %], HCPU AJ3d A [F] Mkt 25 (R HAE A TR i ik

1.4.2.3 SRAM

LPSYS f2k I HEAT 128KB SRAM, wait-cycle Jy 0 5 1, Huhik“<[H]Jy 0x2040_0000-0x2041_FFFF, 0.9V iR it
o 48MHz, 1.1V BRI 96M,

1.4.2.4 F5b Flash

LPSYS 2Ri\#ME: NOR FLASH I T RS R 30, Hhlk=Zs[E] 2y 0x1C00_0000 -0x1FFF_FFFF,

1.4.3 thipk gt

% 1-3: LPSYS Hudirp &t

HCPU LCPU
Category Memory /IP Address space
Starting Address Ending Address Starting Address Ending Address

LPSYS_ITCM 4MB 0x2080_0000 0x20BF_FFFF 0x0000_0000 0x003F_FFFF

ROM 384KB 0x2080_0000 0x2085_FFFF 0x0000_0000 0x0005_FFFF

RAM 16KB 0x20BF_C000 0x20BF_FFFF 0x003F_C000 0x003F_FFFF
LPSYS_DTCM 4MB 0x2000_0000 0x203F_FFFF 0x2000_0000 0x203F_FFFF

RAM 16KB 0x203F_C000 0x203F_FFFF 0x203F_C000 0x203F_FFFF
External Memory 64MB 0x1C00_0000 0x1FFF_FFFF 0x1C00_0000 0x1FFF_FFFF

MPI5 Memory 64MB 0x1C00_0000 Ox1FFF_FFFF 0x1C00_0000 0x1FFF_FFFF

YR T
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FBIRINFE KR/ Z Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark
=48k 2D/2.5D 3|2, 960KB K7F, BT/BLE 5.3, TinyML #1424 hnik 25

# 1-3 LPSYS biltkst ( 4 )

Category Memory /IP Address space HCPU LCrU
Starting Address Ending Address Starting Address Ending Address
LPSYS_RAM 128KB 0x20C0_0000 0x2040_0000 0x20C1_FFFF 0x2041_FFFF 0x0040_0000 0x2040_0000 0x0041_FFFF 0x2041_FFFF
RAMO 64KB 0x20C0_0000 0x2040_0000 0x20CO_FFFF 0x2040_FFFF 0x0040_0000 0x2040_0000 0x0040_FFFF 0x2040_FFFF
RAMI1 32KB 0x20C1_0000 0x2041_0000 0x20C1_7FFF 0x2041_7FFF 0x0041_0000 0x2041_0000 0x0041_7FFF 0x2041_7FFF
RAM2 (EM) 32KB 0x20C1_8000 0x2041_8000 0x20C1_FFFF 0x2041_FFFF 0x0041_8000 0x2041_8000 0x0041_FFFF 0x2041_FFFF
LPSYS_APB1 192KB 0x5000_0000 0x5003_FFFF 0x5000_0000 0x5003_FFFF
RCC2 4KB 0x5000_0000 0x5000_0FFF 0x5000_0000 0x5000_OFFF
DMAC2 4KB 0x5000_1000 0x5000_1FFF 0x5000_1000 0x5000_1FFF
MAILBOX2 4KB 0x5000_2000 0x5000_2FFF 0x5000_2000 0x5000_2FFF
PINMUX2 4KB 0x5000_3000 0x5000_3FFF 0x5000_3000 0x5000_3FFF
PATCH 4KB 0x5000_4000 0x5000_4FFF 0x5000_4000 0x5000_4FFF
USART4 4KB 0x5000_5000 0x5000_5FFF 0x5000_5000 0x5000_5FFF
USARTS 4KB 0x5000_6000 0x5000_6FFF 0x5000_6000 0x5000_6FFF
USART6 4KB 0x5000_7000 0x5000_7FFF 0x5000_7000 0x5000_7FFF
Reserved 1KB 0x5000_8000 0x5000_8FFF 0x5000_8000 0x5000_8FFF
SPI3 4KB 0x5000_9000 0x5000_9FFF 0x5000_9000 0x5000_9FFF
SPI4 4KB 0x5000_A000 0x5000_AFFF 0x5000_A000 0x5000_AFFF
WDT2 4KB 0x5000_B000 0x5000_BFFF 0x5000_B000 0x5000_BFFF
12C5 4KB 0x5000_C000 0x5000_CFFF 0x5000_C000 0x5000_CFFF
12Ce 4KB 0x5000_D000 0x5000_DFFF 0x5000_D000 0x5000_DFFF
12C7 4KB 0x5000_E000 0x5000_EFFF 0x5000_E000 0x5000_EFFF
SYSCFG2 4KB 0x5000_F000 0x5000_FFFF 0x5000_F000 0x5000_FFFF
GPTIM3 4KB 0x5001_0000 0x5001_OFFF 0x5001_0000 0x5001_OFFF
GPTIM4 4KB 0x5001_1000 0x5001_1FFF 0x5001_1000 0x5001_1FFF
GPTIM5 4KB 0x5001_2000 0x5001_2FFF 0x5001_2000 0x5001_2FFF
BTIM3 4KB 0x5001_3000 0x5001_3FFF 0x5001_3000 0x5001_3FFF
BTIM4 4KB 0x5001_4000 0x5001_4FFF 0x5001_4000 0x5001_4FFF
Reserved 4KB 0x5001_5000 0x5001_5FFF 0x5001_5000 0x5001_5FFF
GPADC 4KB 0x5001_6000 0x5001_6FFF 0x5001_6000 0x5001_6FFF
Reserved 1KB 0x5001_7000 0x5001_7FFI 0x5001_7000 0x5001_7FFF
AUDADC 4KB 0x5001_8000 0x5001_8FFF 0x5001_8000 0x5001_8FFF
LPCOMP 4KB 0x5001_9000 0x5001_9FFF 0x5001_9000 0x5001_9FFF
TSEN 4KB 0x5001_A000 0x5001_AFFF 0x5001_A000 0x5001_AFFF
PTC2 4KB 0x5001_B000 0x5001_BFFF 0x5001_B000 0x5001_BFFF
Reserved 1KB 0x5001_C000 0x5001_CFFF 0x5001_C000 0x5001_CFFI
BUSMON2 4KB 0x5001_D000 0x5001_DFFF 0x5001_D000 0x5001_DFFF
Reserved KB 0x5001_E000 0x5001_EFF} 0x5001_E000 0x5001_EFFF
Reserved 4KB 0x5001_F000 0x5001_FFFF 0x5001_F000 0x5001_FFFE
Reserved 64KB 0x5002_0000 0x5002_FFFF 0x5002_0000 0x5002_FFFF
Reserved 64KB 0x5003_0000 0x5003_FFF} 0x5003_0000 0x5003_FFFF
LPSYS_APB2 64KB 0x5004_0000 0x5007_FFFF 0x5004_0000 0x5007_FFFF
LPSYS_AON 4KB 0x5004_0000 0x5004_0FFF 0x5004_0000 0x5004_OFFF
LPTIM2 4KB 0x5004_1000 0x5004_1FFF 0x5004_1000 0x5004_1FFF
LPTIM3 4KB 0x5004_2000 0x5004_2FFF 0x5004_2000 0x5004_2FFF
Reserved 4KB 0x5004_3000 0x5004_3FFF 0x5004_3000 0x5004_3FFF
Reserved 24KB 0x5004_4000 0x5004_9FFF 0x5004_4000 0x5004_9FFF
PMUC 4KB 0x5004_A000 0x5004_AFFF 0x5004_A000 0x5004_AFFF
RTC 4KB 0x5004_B000 0x5004_BFFF 0x5004_B000 0x5004_BFFF
IWDT 4KB 0x5004_C000 0x5004_CFFF 0x5004_C000 0x5004_CFFF
Reserved 12KB 0x5004_D000 0x5004_FFFF 4_D000 0x5004_FFFE
Reserv 64KB 0x5005_0000 0x5005_FFFF 0x5005_0000 0x5005_FFFF
Reserved 64KB 0x5006_0000 0x5006_FFFF 0x5006_0000 0x5006_FFFE
EUROPA 4KB 0x5007_0000 0x5007_OFFF 0x5007_0000 0x5007_OFFF
Reserved 60KB 0x5007_1000 0x5007_FFFF 0x5007_1000 0x5007_FFFF
LPSYS_AHB 256KB 0x5008_0000 0x500B_FFFF 0x5008_0000 0x500B_FFFF
GPIO2 4KB 0x5008_0000 0x5008_OFFF 0x5008_0000 0x5008_OFFF
MPI5 4KB 0x5008_1000 0x5008_1FFF 0x5008_1000 0x5008_1FFF
RFC 8KB 0x5008_2000 0x5008_3FFF 0x5008_2000 0x5008_3FFF
PHY 4KB 0x5008_4000 0x5008_4FFF 0x5008_4000 0x5008_4FFF
CRC2 4KB 0x5008_5000 0x5008_5FFF 0x5008_5000 0x5008_5FFF
Reserved 40KB 0x5008_6000 0x5008_FFFF 0x5008_6000 0x5008_FFFF
MAC 64KB 0x5009_0000 0x5009_FFFF 0x5009_0000 0x5009_FFFF
Reserved 128KB 0x500A_0000 0x500B_FFFF 0x500A_0000 0x500B_FFEI
PHY_DUMP 64KB 0x500C_0000 0x500C_FFFF 0x500C_0000 0x500C_FFFF
PHY_DUMP 64KB 0x500C_0000 0x500C_FFFF 0x500C_0000 0x500C_FFFF
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FB{XTh#E K /NZ Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark
B OH OB OB B 44E 2D/2.5D 3|, 960KB [N7F, BT/BLES.3, TinyML FH1Z3 4% Insmse

1.4.4 FHE5IR
% 1-4: LCPU Hr%I%&

IRQ # IRQ Source IRQ # IRQ Source IRQ # IRQ Source IRQ # IRQ Source

NMI WDT2 IRQ[12] | UART4 | IRQ[25] | BTIM3 IRQ[38] FFT2
IRQ[0] AON IRQ[13] | UART5 | IRQ[26] | BTIM4 IRQ[39] rsvd
IRQ[1] BLE IRQ[14] | UART6 | IRQ27] | AUD_LP | IRQ[40] rsvd
IRQ[2] | DMAC2_CH1 | IRQ[15] BT IRQ[28] | GPADC | IRQ[41] | LPCOMP
IRQ[3] | DMAC2_CH2 | IRQ[16] SPI3 IRQ[29] rsvd IRQ[42] LPTIM2
IRQ[4] | DMAC2_CH3 | IRQ[17] SPI4 IRQ[30] | HPSYSO | IRQ[43] LPTIM3
IRQ[5] | DMAC2_CH4 | IRQ[18] 1283 IRQ[31] | HPSYS1 | IRQ[44] HPSYS2
IRQ[6] | DMAC2_CH5 | IRQ[19] 12C5 IRQ[32] TSEN IRQ[45] HPSYS3
IRQ[ ] DMAC2_CH6 IRQ[ZO] 12C6 IRQ[33] PTC2 IRQ[46] HCPU2LCPU
IRQ[8] | DMAC2_CH7 | IRQ[21] 12C7 IRQ[34] rsvd IRQ[47] RTC
IRQ[9] | DMAC2_CH8 | IRQ[22] | GPTIM3 | IRQ[35] | GPIO2 \ \
IRQ[10] PATCH IRQ[23] | GPTIM4 | IRQ[36] MPI5 \ \
IRQ[11] DM IRQ[24] | GPTIM5 | IRQ[37] rsvd \ \
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FB{XTh#E K /NZ Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark

51488 2D/2.5D 5| &

£, 960KB K 7%,

BT/BLE 5.3, TinyML #8122 4% fini& 28

1.5 BEipER
% 1-5: BEARLR
AHB M35
AHB £# | HP_ITCM HP_RAM MPIL1-3 HP_AHB | LP_DTCM | LP_RAM MPLS LP_AHB
0~3 HP_APB | LP_ITCM 0~2 LP_APB
HCPU J J (1) J @ | e | J
DMACI J(6) J J J V(2) V(3) v v
EXTDMA X N N X X X X
AES X N N X X X X X
LCDC1 b N N X p'e b X b
EZIP X N N X X X X X
EPIC X N N X X X X X
USBC X N N X b X X X
NNACCI1 X N N X X X X X
SDMMCl1 X N N X X X X X
FACCI1 X N N X X X X X
FFT1 X N N X X X X X
PTC1 X X X N X X X N
ey | o) | N4 | J J ) | N
DMAC2 V(6) V(4) v v v v v v
PTC2 b’ V(4) D' N| X b’ D' N
“ (1)HCPU FEAT LA 0x10000000 #2hfihil- i) MPT 2, AT LAEIE 060000000 FfHill il MPT A% o
(2)HPSYS [y L #VilH) LPSYS f) ITCM, i #f ik 0x20800000, 5 LCPU Vilil ik AN o
(3)HPSYS Y EFE Vi) LPSYS FJ SRAM, i 4ahtRET LA 0x20400000 FF4f, AT LM 0x20C00000 FHif.
(4)LPSYS [ F 421517 HPSYS 1) SRAM, ZUHEHEI 0x22000000 FFUf, HHREHIN T 0x02000000 HfRES .
(5)LCPU il LPSYS F SRAM, jE#aHIHEREFT LM 0x00400000 TF4h, LALLM 0x20400000 T4
(6) HEF Vil HCPU [y ROM, iZ#aHtik A 0xa0000000 JHE, BN T 0xa0000000 HIE
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B OH OB OB B 44E 2D/2.5D 3|, 960KB [N7F, BT/BLES.3, TinyML FH1Z3 4% Insmse

2 BfshEE AL

2.1 &9t

o S A AU TR R i ph 5500, ATSCBRm Bhade s | P, SRR EERE . AR N IIRE

2.2 EfriR

SR ENIREZ Y RH RN, B VRENL, PAFEAL, MR AU, B T EAIR, SR AL
A FHIAN ] o

2.2.1 WHREGR
MR EATIR T AL

EHUE A POR (Power On Reset) o ot i LN A= AR50, RESREE A BEARWIIRIL, FTARHOIRAER A (1AL
ENINIE

Kﬁgfﬁ BOR(Brown—Out Reset) o KH‘@E% %E1&$*%|ﬁﬂﬁﬁﬂ‘ H @F’E’ZE‘JE{TL, ﬁ%%ﬂ%fﬁ:ﬁﬁéﬁiﬂﬁﬁﬂﬁ, AT
H RS ERZ AL R IAE

HUIRTEHE (PWRKEY) & o WARGE YRR E PR32 FpZim b FiEid 10 £, & %/E PWRKEY & i, Kk RTC
5 WDT DIAMNY T A B (v, 1t PMUC ) WSR_PWRKEY A5 o] LAAS & 7 & A 18 PWRKEY B 7, @it
PMUC [} WCR_PWRKEY 1] LIS bRt o

222 FHlMEMIR
Bl IMENR B,

2 JRETI IWDT, WSIZE T s, w4 IWDT &7, FBx RTC 5 IWDT LIS T AR A7, Eid
PMUC (1) WSR_LIWDT #riin] AR &5 & 0 IWDT &4, i#id IWDT () WDT_ICR JEFRIZARE

HPSYS &[0 WDT1, WSi%E A, W% 4: WDT1 &, B HCPU Ll & HPSYS [%: HPSYS_AON LLAM)
KHME, 2 PMUC ) WER_WDT1 24l 1 B, Wl KREMIERSEL, #5k PMUC, RTC 5 IWDT LIAM it
AR, EAAERERYKIG, ATLLEE PMUC () WSR_WDT1 FRi&i il A& 5 & A WDT1 &4, i
PMUC f) WCR_WDT1 & i%brs.

LPSYS 7|14 WDT2, HWHZE T TN, w74z wDT2 E47, B4 LCPU AKX LPSYS & LPSYS_AON LA4Mi
KHME . X PMUC ) WER_WDT2 A4 1 B, Wl KREMIERER, Bk PMUC, RTC 5 IWDT LISMY
BB RN, EAEEY KRG, WL PMUC i WSR_WDT?2 #5id il AAF i) 275 & kit WDT2 B4, it
PMUC ) WCR_WDT?2 J5R1Zbrd .
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2.2.3 REEMR

A JS Reboot, {4 1K PMUC ) CR_LREBOOT 5 1, A] Uil & # ks . TS5 PMUC, RTC 5 IWDT
IS TG 7 . BAFE RS JF PMUC 19 CR_LREBOOT {458 1, AJLIMERN & B B E S ibra . W
BRI S, TR E 0K CRLREBOOT 0,

HCPU RGE N7 B il E HCPU N 2i 74 & 1% SYSRESETREQ, fEfE%E (i HPSYS &K% HPSYS_AON L
SRS, fUF5 HCPU, EPIC, DMACI1 %%, AMNERRRES 68 - HCPU J5 Rk RS E 45 [F HCPU R4 K

7,
LCPU RS E i, BA@id il E LCPU N AE1E s & 1% SYSRESETREQ, fEfEE i LPSYS P4 LPSYS_AON L)
AN ETAARER, f045 LCPU, DMAC2, MAC %, #MBIHIA#R % [ LCPU J5 &k M RS R 1 %5 [F LCPU R4t

Lo

FHe RCC B v, Al LAE I HPSYS_RCC 1, LPSYS_RCC A RSTRx 17 #% SLHL A METHR A &2 07

2.2.4 MREES (LR
Hibernate Ml o8 A3k A hibernate £, MifiEAT 264k PMUC, RTC 5 IWDT LIS BTG E (7,

HPSYS standby Mifiit, HPSYS HEA standby #ix(, MREEMf 23S fii HPSYS NERER HPSYS_AON LIS B, (4
HCPU, EPIC. DMACI1 %,

LPSYS standby Ml LPSYS #EA standby Fiz, MeREMT2:5 (7 LPSYS PIHiER LPSYS_AON LISMY#HEE, fuff
LCPU., DMAC2. MAC %,
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*®2-1: R EEEMIR

RSN ABITHELL
RAAE POR | BOR | PWRKEY | IWDT | WDT1 | WDT2
HPU | 4 | J | | 4 | V|
SRAM ret N N N N V(1) V(2)
HPSYS SRAM noret N Y Y < V(1) V(2)
HPSYS 4% | Y N N N V(2)
HPAON N N N N V(1) V(2)
ey | V|4 4 | A |
SRAM ret N N N N V(1) V(2)
LPSYS SRAM noret N N N N V(1) V(2)
LPSYS #hi% | Y N N V(1) J
LPAON N N N N V(1) V(2)
PMUC N N N N b'e b'e
AON RTC N N X X X X
IWDT N N X X X X

" (1)PMUC B WER_WDT1 #Fffai A 1 B, 9 RE AR
(2)PMUC ] WER_WDT2 %47 &k 1 i, 7 RE LA HI

R2-2: BREEEMIE-Z

SAEAE ISR

B AL

WA 0f

Reboot

HCPU

sysrst

LCPU

sysrst

hibernate

MR

HPSYS
standby

M

LPSYS
standby

N R

HCPU

X

HPSYS

SRAM ret

X

SRAM noret

HPSYS #M%

o

HPAON

I S S I

LPSYS

LCPU

»

SRAM ret

SRAM noret

LPSYS 4k

LPAON

Mo |2 | M |2 | X

AON

PMUC

M |2 |2 |2 |2 |2 |2 |2 |2 _|<2_|<_

M |2 |2 |2 |2 |2 |2 |2 |2 |2 |<2_

o

RTC

"

»

IWDT
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=
—9d ™ |
B oW B K

2.3 EHEhiE

SR N E B PRAN R 3R, A D RERE RN ph 4 T I L A R A

% 2-3: BHEHIE

ipgai LS RER TR
clk_Irc10 | ~10kHz 7

clk_Ixt32 | 32.768kHz 32k fndk
clk_hrc48 | ~48MHz 7

clk_hxt48 | 48MHz 48M fifk
dil1/2/3 | 48~384MHz | clk_hxt48
clk_audpll | 44.1MHz clk_hxt48
clk_dbl96 | 96MHz clk_hxt48

clk_lIrc10 J&ith i PR A B IIFE RC PRI 4, BRLN 10kHz, AR S 2 /MBI 2, i A ]
AT I AR IO R 8 R JE SR B E AR AR R (4 PMUC) FBRIA AR B H 30T o cdk_lrc10
HH B 2 AE# & PMUC ) LRC_CR,

clk_Ixt32 JEFETHMEB 32k FiRF= A AR TIAERT B, SR A 32.768kHz, MBI A AT EP, 767 ZAE T Y
Y FHERA . clk_Ixt32 AHOCHD B BRIACH], 2FfF4s) PMUC Y LXT_CR,

clk_hrc48 J&th i INFR - AE 1 RC R as it o0 R g shir izt e /By HCPU mYBIN TARR 80 B 3h i, {HILA
ARG KHE, J&/NT 48MHz BIARAME . KHERT, WY HCPU B TARR POl B4 (A0 clk_hxt48)
b, HPATRHER R, SUEZJS, dk_hrc48 SR JE 48MHz, clk_hrc48 Bt B 2447 #/& PMUC ) HRC_CR, #ifE
A FF A7 48 /& HPSYS_RCC 1) HRCCAL1 F1 HRCCAL2, 4tk i HPSYS 5 LPSYS ¥J4b FARIFEAR A, %40
BRI H]

clk_hxt48 ZHETHN 48M SR A RIETEP, SR A 48MHz, g shHZ s A sh g, ST =4 o &
AT SRS B, QR TAEI G SRR Bl . M RGN T B m R R, HE A T REIRRASET, %
IFEP AT LIOGH] . 240857 HPSYS 5 LPSYS ¥4 TARTIFER T, I ERIAOCH] o clk_hrc48 FHOCHD & 72
PMUC #% HXT_CR1/2/3,

clk_dIl1/2/3 &5 Fr N0 DLL B IET clk_hxt48 ;=A: () g SRES Bl . X BB pPERIASCH] , 7675 25 s
APPRST = A AR . DLL BB = A B LA 24MHz BRI B, BCE 2777455030 HPSYS_RCC H ¥
DLL1CR,DLL2CR #1 DLL3CR, 24t~ HPSYS &b TRIFERLA T, XLt hBRIACH] .

clk_audpll &t 5 IFRAY PLL AEHIE T clk_hxt48 F=AEfRFEP, JEE MUR GRS TARR B, SR e, 8
A 44.1MHz, ZEERERIASCH], Bl & A A7 #47 T AUDCODEC_LP #¥ibk,

clk_dbl96 fZith A INFBAY DBL ARERILT clk_hxt48 j=A: FUSTRIE & 96MHz FURT A, 1ZAT R ERIASEH], AHOCHLD
HAAFELE PMUC ) DLB96_CR,
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2.4 HPSYS By

pclk2_hpsys
clk_Ip N
clk_hrc48

clk_hpsys hclk_auxsys pclk_hpsys
APB modules
clk_hxt48 »—I 1/N 1/N l 1728 CG >
= ] L= ] ]
pLLq okl holk_hpsys o | AHB modules
HCPU
-
2
DLL2 clk_dll »| cg [ACPU
DLL3 clk_dli3
cG MPI11/2/3/4
SDMMC1/2
USBC
1/N CG
L ]
' 1/62.5 PDM1/2,
12S1/2
PLL clk_aud_pll CG AUDCODEC
L | AUDP%C
1281
AUDCODEC
ce AUDPRC
PDM1/2
12C1/2/3/4
\| clk_peri_hpsys cG SPI1/2
) 48M |~ USART112/3
CAN1/2

& 2-1: HPSYS Bi$hzE+y

HPSYS Y ZR G4 clk_hpsys AI7E clk_hrc48, clk_hxt48 il clk_dlll Hkff, LA FR N HPSYS_RCC Hif)
CSR_SEL_SYS. clk_hpsys SCF§ 5 = 4% & 240MHz,

helk_hpsys H1 clk_hpsys 1 Ho N 238724, 4300 o~ HPSYS_RCC R CEGR_HDIV, helk 37435 A% 5 e AR 2
240MHz, # HCPU, EPIC, DMACI 5 AHB #itk, LI} AHB SZEF1 SRAM A TAERTS

pclk_hpsys F helk_hpsys 1 [t 2N 53074, 434 LAy 20 FGR-PPIVL | pelk_hpsys SCRFI R R & 120MHz, J2&
GPTIM1/2, BTIM1/2 % APB i) TAEmIh, LAK APB BMZRM4h. 4 helk_hpsys 5% pelk_hpsys 5% % A= 251k
i}, GPTIM1/2. BTIM1/2 A5 TAER BB M, TIRESZ B0 o PIHCTEAR AR T AR, 24
5% helk_hpsys F1 pclk_hpsys SURLREREAAL

pclk2_hpsys B helk_hpsys 1t 2V 4p8fir=Az, 4pAfite oy 20 FGR-PDIV2 b1k _hpsys S HFIYHR ER & 7.5MHz,
J& HPAON B 27 417 [

clk_lIp &1 clk_Irc10 Fl clk_Ixt32 HgE L ARIIFERT B (2% LPSYS IPPh45H414]), J& HPAON HEH ) T AR
o

MPI1/2/3 ) TAERH A 7E clk_hpsys,clk_dl12 Fil clk_dl13 HriE#e 2685 2577 4% A HPSYS_RCC "1/ CSR_SEL_MPI1/2/3,
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SDMMC1 Ay TAERHP AT 7 clk_hpsys, clk_dlI2 il clk_dlI3 H1i%#¢  EHE27 4725 4 HPSYS_RCC Hf¥) CSR_SEL_SDMMC,,

USB ) AR AT 7E clk_hpsys F clk_dll2 Hik$E, EPEAA745 ~ HPSYS_RCC H11) CSR_SEL_USB, F£: 1 [t N
PR, SeHBiEE A USBCR_DIV, TR/ UG USB i TAERHHE 60MHz, 50 USB JCiEIEH TAE.

USART1/2/3. SPI1/2, CAN1, 12C1/2/3/4 ZEAM& ) TAER clk_peri_hpsys FJ7E clk_hrc48 Fil clk_hxt48 HrikH%,
Wy 48MHz, W25 A HPSYS_RCC Hf) CSR_SEL_PERI, clk_peri_hpsys 57 T R GEmHh, HITE RS
BT AN AZ 50

FIBIR 1281, AUDPRC, AUDCODEC_HP(DAC) FI7E P T AR Bl — BRI, bR 2y 17 A T i e
B, Hoh—BR TAER B2 clk_hxt48, —%2 clk_audpll,

PDM1/2 RI7EM % AR Bl et — PO ], PR A4 T PDM AER, Hrb— B TAERT P clk_hxtd8 7745
H—HH cdk_audpll 16 439574k

2.5 HPSYS 1EHR{ERE

HPSYS_RCC H'[1) ENR1 il ENR2 ZFf7- #5451 HPSYS & MiHflifl, BExf i LbRe A 1 B, iR 748 vl LA
a], FIHRENS TAE, Bty e o I, IZAHAY TAER b 5 BRI ph 2 560, BbfE I TAE, st
wyinl, HEFEFEASHEN.

2.6 HPSYS {&IRE s

HPSYS_RCC H1f¥) RSTR1 Fll RSTR2 ZFf7aitd% il HPSYS A AH (7 o MBS I LEAE Ry 1 I, IR A4 -5 A
RBIIPIENL, BB LR 0 B, BEHUE LR (7,

2.7 HPSYS_RCC Z1F3%

% 2-4: HPSYS_RCC 155 5t%

Offset Attribute | Reset Value | Register Name Register Description
0x00 RSTR1 Reset Register 1

[31} ™ 1’h0 PTC1 0 - no reset; 1 - reset
[28} ™w 1’h0 12C2 0 - no reset; 1 - reset
[27} ™w 1’h0 12C1 0 - no reset; 1 - reset
[26} ™w 1’h0 PDM2 0 - no reset; 1 - reset
[25] ™ 1’h0 PDM1 0 - no reset; 1 - reset
[24] ™ 1’h0 NNACC1 0 - no reset; 1 - reset
[22} ™w 1’h0 EXTDMA 0 - no reset; 1 - reset
[21} ™w 1’h0 SPI2 0 - no reset; 1 - reset
[20] ™ 1’h0 SPI1 0 - no reset; 1 - reset
[18} ™w 1’h0 BTIM?2 0 - no reset; 1 - reset
[17} ™w 1’h0 BTIM1 0 - no reset; 1 - reset
[16} ™ 1’h0 GPTIM2 0 - no reset; 1 - reset

LR T
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3 2-4: HPSYS_RCC E7Fspigfsk (48)

Offset Attribute | Reset Value | Register Name Register Description
[15} ™w 1’h0 GPTIM1 0 - no reset; 1 - reset
[14} ™w 1’h0 TRNG 0 - no reset; 1 - reset
[13} ™w 1’h0 CRC1 0 - no reset; 1 - reset
[12} ™w 1’h0 AES 0 - no reset; 1 - reset

[1 1} ™ 1’h0 EFUSEC 0 - no reset; 1 - reset
[10] ™ 1’h0 SYSCFG1 0 - no reset; 1 - reset
[8] ™w 1’h0 1281 0 - no reset; 1 - reset
[7] ™w 1’h0 LCDC1 0 - no reset; 1 - reset
[6] ™w 1’h0 EPIC 0 - no reset; 1 - reset
[5] ™w 1’h0 EZIP1 0 - no reset; 1 - reset
[4] ™w 1’h0 USART?2 0 - no reset; 1 - reset
[3] ™w 1’h0 USART1 0 - no reset; 1 - reset
[2] ™w 1’h0 PINMUX1 0 - no reset; 1 - reset
[1] ™ 1’h0 MAILBOX1 0 - no reset; 1 - reset
[0} ™ 1’h0 DMACI1 0 - no reset; 1 - reset
0x04 RSTR2 Reset Register 2

[25} ™w 1’h0 12C4 0 - no reset; 1 - reset
[20] ™w 1’h0 AUDPRC 0 - no reset; 1 - reset
[19} ™w 1’h0 AUDCODEC 0 - no reset; 1 - reset
[17} ™w 1’h0 CAN1 0 - no reset; 1 - reset
[16} ™ 1’h0 SCI 0 - no reset; 1 - reset
[15] ™w 1’h0 FACC1 0 - no reset; 1 - reset
[14] ™ 1’h0 FFT1 0 - no reset; 1 - reset
[12} ™w 1’h0 USART?3 0 - no reset; 1 - reset
[9] ™w 1’h0 ATIM1 0 - no reset; 1 - reset
[8] ™ 1’h0 12C3 0 - no reset; 1 - reset
[6] ™w 1’h0 USBC 0 - no reset; 1 - reset
[5] ™ 1’h0 SDMMC2 0 - no reset; 1 - reset
[4] ™w 1’h0 SDMMC1 0 - no reset; 1 - reset
[3] ™ 1’h0 MPI3 0 - no reset; 1 - reset
[2] ™ 1’h0 MPI2 0 - no reset; 1 - reset
[1] ™w 1’h0 MPI1 0 - no reset; 1 - reset
[0} ™w 1’h0 GPIO1 0 - no reset; 1 - reset
0x08 ENR1 Enable Register 1

[31} ™ 1’h0 PTC1 0 - disabled; 1 - enabled
[28] ™ 1’h1 12C2 0 - disabled; 1 - enabled
[27} ™ 1’h1 12C1 0 - disabled; 1 - enabled
[26] ™ 1’h0 PDM2 0 - disabled; 1 - enabled
[25] ™ 1’h0 PDM1 0 - disabled; 1 - enabled
[24] ™ 1’h0 NNACC1 0 - disabled; 1 - enabled
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3 2-4: HPSYS_RCC E7Fspigfsk (48)

Offset Attribute | Reset Value | Register Name Register Description
[22} ™w 1’h1 EXTDMA 0 - disabled; 1 - enabled
[21} ™w 1’h1 SPI2 0 - disabled; 1 - enabled
[20] ™w 1’h1 SPI1 0 - disabled; 1 - enabled
[18] ™w 1’h1 BTIM2 0 - disabled; 1 - enabled
[17] ™ 1’h1 BTIM1 0 - disabled; 1 - enabled
[16] ™w 1’h1 GPTIM2 0 - disabled; 1 - enabled
[15] ™w 1’h1 GPTIM1 0 - disabled; 1 - enabled
[14} ™w 1’h1 TRNG 0 - disabled; 1 - enabled
[13} ™w 1’h1 CRC1 0 - disabled; 1 - enabled
[12} ™w 1’h1 AES 0 - disabled; 1 - enabled
[1 1} ™w 1’h1 EFUSEC 0 - disabled; 1 - enabled
[10] ™w 1’h1 SYSCFG1 0 - disabled; 1 - enabled
[8] ™w 1’h0 12S1 0 - disabled; 1 - enabled
[7] ™ 1’h1 LCDC1 0 - disabled; 1 - enabled
[6] ™w 1’h0 EPIC 0 - disabled; 1 - enabled
[5] ™w 1’h0 EZIP1 0 - disabled; 1 - enabled
[4] ™w 1’h1 USART?2 0 - disabled; 1 - enabled
[3] ™w 1’h1 USART1 0 - disabled; 1 - enabled
[2] ™w 1’h1 PINMUX1 0 - disabled; 1 - enabled
[1] ™w 1’h1 MAILBOX1 0 - disabled; 1 - enabled
[0] ™w 1’h1 DMACI1 0 - disabled; 1 - enabled
0x0C ENR2 Enable Register 2

[25] ™ 1’h0 12C4 0 - disabled; 1 - enabled
[20] ™w 1’h0 AUDPRC 0 - disabled; 1 - enabled
[19} ™w 1’h0 AUDCODEC 0 - disabled; 1 - enabled
[17} ™ 1’h0 CAN1 0 - disabled; 1 - enabled
[16} ™w 1’h0 SCI 0 - disabled; 1 - enabled
[15} ™w 1’h0 FACCI1 0 - disabled; 1 - enabled
[14} ™ 1’h0 FFT1 0 - disabled; 1 - enabled
[12] ™ 1’h1 USART3 0 - disabled; 1 - enabled
[9] ™w 1’h0 ATIM1 0 - disabled; 1 - enabled
[8] ™w 1’h1 12C3 0 - disabled; 1 - enabled
[6] ™ 1’h0 USBC 0 - disabled; 1 - enabled
[5] ™w 1’h0 SDMMC2 0 - disabled; 1 - enabled
[4] ™w 1’h0 SDMMC1 0 - disabled; 1 - enabled
[3] ™ 1’h1 MPI3 0 - disabled; 1 - enabled
[2] ™ 1’h1 MPI2 0 - disabled; 1 - enabled
[1] ™ 1’h1 MPI1 0 - disabled; 1 - enabled
[0} ™ 1’h1 GPIO1 0 - disabled; 1 - enabled
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3 2-4: HPSYS_RCC FHiFaamsfs (41)
Offset Attribute | Reset Value | Register Name Register Description
0x10 CSR Clock Select Register
[17:16] | rw 2’h0 SEL_SDMMC select SDMMCI function clock
0 - clk_hpsys; 1 - reserved; 2 - clk_dll2; 3 - clk_dlI3
[15] ™w 1’b0 SEL_USBC select USB source clock
0 - clk_hpsys; 1 - clk_dlI3
[12] ™w 1’h0 SEL_PERI select clk_peri_hpsys source used by USART/SPI/CAN/I2C
0 - clk_hrc48; 1 - clk_hxt48
[9:8] ™w 2’h0 SEL_MPI3 selet MPI3 function clock
0 - clk_hpsys; 1 - reserved; 2 - clk_dll2; 3 - clk_dll3
[7:6] ™w 2’h0 SEL_MPI2 selet MPI2 function clock
0 - clk_hpsys; 1 - reserved; 2 - clk_dll2; 3 - clk_dll3
[5:4] ™ 2’h0 SEL_MPI1 selet MPI1 function clock
0 - clk_hpsys; 1 - reserved; 2 - clk_dll2; 3 - clk_dlI3
[2] ™w 1’h0 SEL_SYS_LP select clk_hpsys source
0 - selected by SEL_SYS; 1 - clk_Ip
[1:0] rw 2’h0 SEL_SYS select clk_hpsys source
0 - clk_hrc48; 1 - clk_hxt48; 2 - reserved; 3 - clk_dll1
0x14 CFGR Clock Configuration Register
[14:12] | w 3’b111 PDIV2 pelk2_hpsys = helk_hpsys / (2PDIV2), by default divided by 128
[10:8] ™w 3’b001 PDIV1 pelk_hpsys = helk_hpsys / (2F°PTV1), by default divided by 2
[7:0] ™w 8’h1 HDIV hclk_hpsys = clk_hpsys / HDIV
if HDIV=0, hclk_hpsys = clk_hpsys
0x18 USBCR USBC Register
[2:0] ™w 3’h4 DIV USB function clock is USB source clock divided by DIV. After divider, USB func-
tion clock must be 60MHz.
0x1C DLL1CR DLL1 Control Register
[31] r 1’b0 READY 0: dll not ready
1: dll ready
[30:28] | rw 3’b0 LOCK_DLY
[27:25] ™w 3’b0 PU_DLY
[24:21] | rw 40 DTEST_TR
[20] rw 1'b0 DTEST_EN
[19] rw 1'b0 BYPASS
18] rw 1'b0 VST_SEL
[ 1 7} ™ 1’b0 PRCHG_EXT
[ 1 6} ™w 1’b1 PRCHG_EN
(15] rw I'b1 MCU_PRCHG
[14] rw I'b1 MCU_PRCHG_EN
[13] ™w 1’b1 OUT_DIV2_EN 0: dll output not divided
1: dll output divided by 2
(12] rw I'b1 IN_DIV2_EN
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3 2-4: HPSYS_RCC E7Fspigfsk (48)

Offset Attribute | Reset Value | Register Name Register Description

[11:8] | rw 4ha LDO_VREF

(7] rw 1'b0 MODE48M_EN

(6] rw 1'bl XTALIN_EN

[5:2] w 4’h0 STG DLL lock fregency is decided by STG.
DLL output frequency is (STG+1)*24MHz if OUT_DIV2_EN=0
e.g. STG=9,DLL output is 240M

[1] w 1’b0 SW

[0] w 1’b0 EN 0: dll disabled
1: dll enabled

0x20 DLL2CR DLL2 Control Register

[31] r 1’b0 READY 0: dll not ready
1: dll ready

[30:28] | 1w 3’b0 LOCK_DLY

[27:25] ™w 3’b0 PU_DLY

[24:2 1] ™w 4’b0 DTEST_TR

[20] rw 1'b0 DTEST_EN

[19] rw 1'b0 BYPASS

[18} ™w 1’b0 VST_SEL

[ 1 7} ™ 1’b0 PRCHG_EXT

(16] rw I'b1 PRCHG_EN

(15] rw I'b1 MCU_PRCHG

[14] rw I'b1 MCU_PRCHG_EN

[13] ™w 1’b1 OUT_DIV2_EN 0: dll output not divided
1: dll output divided by 2

[12] rw 1'b1 IN_DIV2_EN

[11:8] ™w 4’ha LDO_VREF

(7] rw 1'b0 MODE48M_EN

[6] rw I'bl XTALIN_EN

[5:2] ™w 4’h0 STG DLL lock freqency is decided by STG.
DLL output frequency is (STG+1)*24MHz if OUT_DIV2_EN=0
e.g. STG=9,DLL output is 240M

[1] ™w 1’b0 SW

[0] ™w 1’b0 EN 0: dll disabled
1: dll enabled

0x24 DLL3CR DLL3 Control Register

[31] r 1’b0 READY 0: dll not ready
1: dll ready

[30:28] | rw 3’b0 LOCK_DLY

[27:25] | w 3’b0 PU_DLY

[24:21] | 1w 4b0 DTEST_TR

[20] rw 1'b0 DTEST_EN

[19] rw 1'b0 BYPASS

18] rw 1'b0 VST_SEL

(17] rw 1'b0 PRCHG_EXT

[16} ™ 1’b1 PRCHG_EN

[ 1 5} ™w 1b1 MCU_PRCHG

(14] rw I'b1 MCU_PRCHG_EN
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3 2-4: HPSYS_RCC E7Fspigfsk (48)

Offset Attribute | Reset Value | Register Name Register Description

[13] ™w 1b1 OUT_DIV2_EN 0: dll output not divided
1: dll output divided by 2

[12] rw 1'b1 IN_DIV2_EN

[11:8] | rw 4ha LDO_VREF

(7] rw 1'b0 MODE48M_EN

[6] rw I'b1 XTALIN_EN

[5:2] ™w 4h0 STG DLL lock freqency is decided by STG.
DLL output frequency is (STG+1)*24MHz if OUT_DIV2_EN=0
e.g. STG=9,DLL output is 240M

[1] ™w 1’b0 N

[0] w 1’b0 EN 0: dll disabled
1: dll enabled

0x28 HRCCAL1 HRC Calibration Register 1

[31] r 1’b0 CAL_DONE Calibration done.
After a new calibration started, results should be processed only when cal_done
asserted.

[30] w 1’b0 CAL_EN Calibration enble.
Set to O to clear result, then set to 1 to start a new calibration

[15:0] rw 16’8000 CAL_LENGTH Target clk_hxt48 cycles during calibration

0x2C HRCCAL2 HRC Calibration Register 2

[31:16] | r 16’h0 HXT_CNT Total clk_hxt48 cycles during calibration

[15:0] r 16’h0 HRC_CNT Total clk_hrc48 cycles during calibration

0x30 DBGCLKR Debug Clock Register

[27:26] | w 2’b0 DLL3_OUT_STR for debug only

[25] ™w 1’b0 DLL3_CG_EN for debug only

[24] rw 1’b0 DLL3_OUT_RSTB | for debug only

[23] rw 1’b0 DLL3_LOOP_EN for debug only

[22] w 1’b0 DLL3_OUT_EN for debug only

[21] ™w 1’b0 DLL3_LDO_EN for debug only

[20] ™w 1’b0 DLL3_DBG for debug only

[19:18] | 1w 2’b0 DLL2_OUT_STR for debug only

[17] ™w 1’b0 DLL2_CG_EN for debug only

[16] ™w 1’b0 DLL2_OUT_RSTB | for debug only

[15] ™w 1’b0 DLL2_LOOP_EN for debug only

[14] ™w 1’b0 DLL2_OUT_EN for debug only

[13] rw 1’b0 DLL2_LDO_EN for debug only

[12] w 1’b0 DLL2_DBG for debug only

[11:10] | rw 2’b0 DLL1_OUT_STR for debug only

[9] ™ 1’b0 DLL1_CG_EN for debug only

[8] ™w 1’b0 DLL1_OUT_RSTB | for debug only

[7] ™w 1’b0 DLL1_LOOP_EN for debug only

[6] ™w 1’b0 DLL1_OUT_EN for debug only

[5] ™w 1’b0 DLL1_LDO_EN for debug only

[4] ™w 1’b0 DLL1_DBG for debug only

[2] rw 1’b0 CLK_EN for debug only
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3 2-4: HPSYS_RCC E7Fspigfsk (48)

Offset Attribute | Reset Value | Register Name Register Description
[1:0] ™w 2’b0 CLK_SEL for debug only
0x34 DBGR Debug Register
[3] w 1’h0 FORCE_GPIO for debug only
[2] w 1’h0 FORCE_BUS for debug only
[1] ™w 1’h0 SYSCLK_SWLP for debug only
[0] ™w 1’h0 SYSCLK_AON for debug only
0x38 DWCFGR Deep WFI mode Clock Configuration Register
[29] ™w 1’b0 DLL3_OUT_RSTB | for debug only
[28] ™w 1’b0 DLL3_OUT_EN for debug only
[27] ™w 1’b0 DLL2_OUT_RSTB | for debug only
[26] w 1’60 DLL2_OUT_EN for debug only
[25] w 1’60 DLL1_OUT_RSTB | for debug only
[24] w 1’60 DLL1_OUT_EN for debug only
[18] rw I’hl SEL_SYS_LP select clk_hpsys source during deep WFI
0 - selected by SEL_SYS; 1 - clk_Ip
[17:16] | rw 2’h0 SEL_SYS select clk_hpsys source during deep WFI
0 - clk_hrc48; 1 - clk_hxt48; 2 - reserved; 3 - clk_dll1
[15] W 1’h1 DIV_EN enable PDIV1, PDIV2 and HDIV reconfiguration during deep WFI
[14:12] | rw 3’b001 PDIV2 pclk2_hpsys = hclk_hpsys / (2PDIV2) during deep WFI
[10:8] ™w 3’b001 PDIV1 pelk_hpsys = hclk_hpsys / (2PDIV1) during deep WFI
[7:0] ™w 8’h1 HDIV hclk_hpsys = clk_hpsys / HDIV during deep WFI
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2.8 LPSYS B§hzs+4

> IWDT

Ik Irc10 vddaon_clk
clk_Irc
- _ clk_lp | PMUC |_
" RrC [* 12
clk_Ixt32
pclk2_lpsy
LPAON 12"
clk_hrc48 ook Ipsys
clk_Ipsys _|
clk_hxt48 4@ 172N cG APB mod=ules
B I
[ o | clk dblo6 hclk_Ipsys
el N | [oalMAC
L |
cG AHB mod_ules
]
LCPU
CG
]
MPI5
G
clk_aud_pll 1253
PLL CG
AUDCODEC
12S3
ce AUDCODEC
clk_peri_lpsys 'Tl @SPBM .
48M L= |

cc H2cs6r7 ,
USART4/5/6

[& 2-2: LPSYS Ai§hzEia

LPSYS (R GiRT4 clk_Ipsys FIFE clk_hrc48, clk_hxt48 Fl clk_dbloe Hiik#, W74 N LPSYS_RCC Hf¥)
CSR_SEL_SYS. clk_lIpsys S5 AR sl 2 48MHz (FEAEFIA) B 96MHz (M3 #L) .

helk_Ipsys Hi clk_Ipsys 1 kb N 4340ir=4:, 434 kb A LPSYS_RCC H1 A CEGR_HDIV 1, hclk_lpsys Sz 45155 o 4 2K S
48MHz (JEAlB0) 5 96MHz (H5AE) , J& LCPU, DMAC2 5§ AHB i, LAK AHB SAZKHI SRAM 1) TAERS 4l
LPSYS_RCC H1f#) CFGR_HDIV2 HI T-77 SRAM HJZ{F/E 1], 4 helk_lpsys %K T 24MHz [, CFGR_HDIV2
B 1, B o,

helk_Ipsys Z8it 1 b N 44, =B MAC Fraghstsh, it LPSYS_RCC 1/ CFGR_MACDIV,

pclk_lpsys HI helk_Ipsys 1 b 2 2045724, Zpgii kbl 2CFGR-PDIVL & belk_Ipsys SCHFI R BRI 24MHz (Hfil
20 B 48MHz (B3R, J& GPTIM3/4/5. BTIM3/4, GPADC % APB MLy TAER Bl , LhJ APB BZERT4

>4 helk_lpsys BY pelk_lpsys i35 % 425K, GPTIM3/4/5. BTIM3/4. GPADC Z&HiH i) T AR o bt ik ix
TIRE 2R . PR FE A AR R TAERT, N 24875 helk_Ipsys 1 pelk_lpsys SR IRFAAL

pclk2_lpsys i helk_Ipsys 1 b 2N 4p8iipest, 43k hy 2CFGR-PDIV2 - oclk2_lpsys A mAi R e 6MHz, &
LPAON, PMUC, TWDT, RTC AR A7g Uil i
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TRINFERT D clk_Ip AI7E clk_Irc10 Fl clk_Ixt32 H1iE#E, & LPAON, PMUC, RTC ZRIFERACE i TAER 81, DL J%
WA R RERR I 2h o clk_lp R AFAES A PMUC #E8) CR_SEL_LPCLK,

IWDT [ TAER 0 [E %E A clk_lrc10, 432 CR_SEL_LPCLK 540,
MPI5 B TAEREPE cdk_Ipsys F=4:

USART4/5/6 ,12C5/6/7 55 ME I TARRIEH cli_peri_lpsys AI /£ clk_hrc48 Fil clk_hxt48 H1fE, il 48MHz, 4
F17 454 LPSYS_RCC H1f) CSR_SEL_PERI, SPI3/4 ffj T-AEIH%1 clk_peri_Ipsys i)~/ i1, B 24MHz.clk_peri_Ipsys
LT RGP ARSI I A

F S AUDCODEC_LP(ADC) FITEM R LAEM b b — R, ey e an s AR . Horh— A
g2 clk_hxt48, —Hi2 clk_audpll,

2.9 LPSYS R {$EaE

LPSYS_RCC H1f) ENR1 Fl ENR2 AFA7AHZ H A BEEHRE . BTN LS 1 i, R A7 T LITIn), A
REAS A . AR LEAE R 0 I, BB AR P 5 B2 ity 5GP, st - T4, S frde ok yim, (H
FAAHEA SR

2.10 LPSYS RIRE L

LPSYS_RCC H1f) RSTR1 il RSTR2 A A7l A R (7. BB LA 1 I, iR AF A7 19 N RAR S
YL BB LR 0 B, BB IR A

2.11 LPSYS_RCC & 7F55

3 2-5: LPSYS_RCC ZH1F2EmM 41k

Offset Attribute | Reset Value | Register Name | Register Description
0x00 RSTR1 Reset Register 1

[29] rw 1’h0 BUSMON2 0 - no reset; 1 - reset
[27] ™w 1’h0 PTC2 0 - no reset; 1 - reset
[26] ™w 1’h0 TSEN 0 - no reset; 1 - reset
[25] ™ 1’h0 LPCOMP 0 - no reset; 1 - reset
[24] ™w 1’h0 AUDCODEC 0 - no reset; 1 - reset
[22] ™ 1’h0 GPADC 0 - no reset; 1 - reset
[20] ™w 1’h0 BTIM4 0 - no reset; 1 - reset
[19] ™w 1’h0 BTIM3 0 - no reset; 1 - reset
[18] ™w 1’h0 GPTIM5 0 - no reset; 1 - reset
[17] ™w 1’h0 GPTIM4 0 - no reset; 1 - reset
[16] ™w 1’h0 GPTIM3 0 - no reset; 1 - reset
[15] ™w 1’h0 SYSCFG2 0 - no reset; 1 - reset
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% 2-5: LPSYS_RCC FTFaSmMstE (&)

Offset Attribute | Reset Value | Register Name | Register Description
[14] ™ 1’h0 12C7 0 - no reset; 1 - reset
[13] ™ 1’h0 12C6 0 - no reset; 1 - reset
[12] ™w 1’h0 12C5 0 - no reset; 1 - reset
[10] ™w 1’h0 SPI14 0 - no reset; 1 - reset
[9] ™w 1’h0 SPI3 0 - no reset; 1 - reset
[7] ™w 1’h0 USART6 0 - no reset; 1 - reset
[6] ™w 1’h0 USARTS5 0 - no reset; 1 - reset
[5] ™w 1’h0 USART4 0 - no reset; 1 - reset
[4] ™ 1’h0 PATCH 0 - no reset; 1 - reset
[3] ™ 1’h0 PINMUX2 0 - no reset; 1 - reset
[2] ™w 1’h0 MAILBOX2 0 - no reset; 1 - reset
[1] ™w 1’h0 DMAC2 0 - no reset; 1 - reset
[0] ™w 1’h0 LCPU 0 - no reset; 1 - reset
0x04 RSTR2 Reset Register 2

[5] ™w 1’h0 CRC2 0 - no reset; 1 - reset
[4] ™w 1’h0 MAC 0 - no reset; 1 - reset
[3] ™w 1’h0 PHY 0 - no reset; 1 - reset
[2] ™ 1’h0 RFC 0 - no reset; 1 - reset
[1] ™ 1’h0 MPI5 0 - no reset; 1 - reset
[O] ™w 1’h0 GPIO2 0 - no reset; 1 - reset
0x08 ENR1 Enable Register 1

[29] ™w 1’h0 BUSMON?2 0 - disabled; 1 - enabled
[27] ™w 1’h0 PTC2 0 - disabled; 1 - enabled
[26] ™ 1’h1 TSEN 0 - disabled; 1 - enabled
[25] ™ 1’h1 LPCOMP 0 - disabled; 1 - enabled
[24] ™ 1’h1 AUDCODEC 0 - disabled; 1 - enabled
[22] ™w 1’h1 GPADC 0 - disabled; 1 - enabled
[20] ™w 1’h1 BTIM4 0 - disabled; 1 - enabled
[19] ™w 1’h1 BTIM3 0 - disabled; 1 - enabled
[18] ™w 1’h1 GPTIM5 0 - disabled; 1 - enabled
[17] ™w 1’h1 GPTIM4 0 - disabled; 1 - enabled
[16] ™w 1’h1 GPTIM3 0 - disabled; 1 - enabled
[15] RW 1’h1 SYSCFG2 0 - disabled; 1 - enabled
[14] ™ 1’h1 12C7 0 - disabled; 1 - enabled
[13] ™w 1’h1 12C6 0 - disabled; 1 - enabled
[12] ™w 1’h1 12C5 0 - disabled; 1 - enabled
[10] ™w 1’h1 SPI14 0 - disabled; 1 - enabled
[9] ™w 1’h1 SPI3 0 - disabled; 1 - enabled
[7] ™w 1’h1 USART6 0 - disabled; 1 - enabled
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% 2-5: LPSYS_RCC FTFaSmMstE (&)

Offset Attribute | Reset Value | Register Name | Register Description
[6] ™ 1’h1 USART5 0 - disabled; 1 - enabled
[5] ™ 1’h1 USART4 0 - disabled; 1 - enabled
[4] ™w 1’h1 PATCH 0 - disabled; 1 - enabled
[3] ™w 1’h1 PINMUX2 0 - disabled; 1 - enabled
[2] ™w 1’h1 MAILBOX2 0 - disabled; 1 - enabled
[1] ™w 1’h1 DMAC2 0 - disabled; 1 - enabled
0x0C ENR2 Enable Register 2
[5] ™w 1’h1 CRC2 0 - disabled; 1 - enabled
[4] ™ 1’h1 MAC 0 - disabled; 1 - enabled
[3] ™ 1’h1 PHY 0 - disabled; 1 - enabled
[2] ™w 1’h1 RFC 0 - disabled; 1 - enabled
[1] ™w 1’h1 MPI5 0 - disabled; 1 - enabled
[O] ™w 1’h1 GPIO2 0 - disabled; 1 - enabled
0x10 CSR Clock Select Register
(4] ™w 1’h0 SEL_PERI select clk_peri_lpsys source used by USART/SPI/12C
0 - clk_hrc48; 1 - clk_hxt48
(2] ™w 1’h0 SEL_SYS_LP select clk_lpsys source
0 - selected by SEL_SYS; 1 - clk_Ip
[1:0] rw 2’h0 SEL_SYS select clk_lpsys source
0 - clk_hrc48; 1 - clk_hxt48; 2 - clk_dbl96; 3 - reserved
0x14 CFGR Clock Configuration Register
[24:20] | tw 5’h8 MACFREQ clock frequency of MAC clock
[19:16] | rw 4’h3 MACDIV MAC clock divider
MACCLK = hclk_Ipsys /| MACDIV
[14:12] | 1w 3’b101 PDIV2 pclk2_lpsys = hclk_lpsys / (2PDIV2), by default divided by 32
[10:8] w 3’b001 PDIV1 pelk_lpsys = helk_Ipsys / (2PPTV1), by default divided by 2
[6] rw 1’h0 HDIV2 should set to 0 if hclk_lpsys frequency no higher than 24MHz
should set to 1 if hclk_lpsys frequency higher than 24MHz
[5:0] rw 6’h2 HDIV1 helk_Ipsys = clk_lpsys / HDIV1
if HDIV1=0, hclk_lpsys = clk_Ipsys
0x20 DBGR Debug Register
[5] rw 1’h0 SYSCLK_SWBT | If set to 1, clk_Ipsys will:
switch from clk_hrc48 to clk_hxt48 when MAC active;
switch from clk_hxt48 to clk_hrc48 when MAC sleep;
(4] ™w 1’h0 FORCE_GPIO for debug only
(3] ™w 1’h0 FORCE_MAC for debug only
(2] ™w 1’h0 FORCE_BUS for debug only
(1] rw 1’h0 SYSCLK_SWLP | for debug only
[0] rw 1’h0 SYSCLK_AON for debug only
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2.12 HHENESRE

2.12.1 clk_hxt48 BMES#KHE

clk_hxt48 JZ2HE T AR 48M FRIR™ A RSBl KEE FZIR TAME 48M SR fF ot T AR R AR 2E S
A IR I 20 R ppm 4R

FET clk_hxt48 77 B E R B4 45 clk_dll1,clk_dlI2,clk_dli3,clk_dbl96,clk_audpll L K w0 A f St eh 45 HORS
BE Y5 clk_hxt48 [ASEEAH G,

S IEE AT clk_hxt48 NFFELRME . QNS SO ORS BE A BE S 8ok, AT DA B o moi B I R anF, T
PATE TS S R A P2 BT 38 N IR A R

PRI RE A & AR AE TR

BFEEL PMUC B9 HXT_CR1.CBANK_SEL 2if7-%%;

M clk_hxt48 [5%,

M0 () 235 SR B4 K e/ CBANK_SEL 27774, VARSAREHR R clk_hxt48 [HHH%K;

ZEHR 100us, i clk_hxt48 f2iE;

EEAE 2~4, H R A5 G TR,

TCSRILAS ) CBANK_SEL Zif7#MH, FFEE LA UCE A a sl e IR %1 -

D clk_hxt48 BRI 32247 LUT LR i

1. Hf clk_hxt48 5@ PA49 F AT HH EHNE, FCEITEH
- HPSYS_PINMUX->PAD_PA49.FSEL=9;
- HPSYS_RCC->DBGCLKR=5;
o TR M LR B FRE L
2. W OF AN SRR AR 5 IR, TR ok hxta8 AOBR
3. FIHISERECY clk_hxt48 [ ATIM 5 GPTIM, AN A BT EAEEE PWM {55 BEAT T I8, ARAe TR
TR clk hxt48 FOITAR %07k T T a9 A ER T
4. WA BAONE RGO G BT 55 . THEEH clk_hxed8 (AR 205 Al HI 7= 2R P 2R

A A a

2.12.2 clk_hrc48 HMIE 5K E

clk_hrc48 J& N =421 RC IRG AT, ARAHER ERIATRAL T 48MHz, BHEG AR 48MHz, HELATEL:
FRRIBshZ G cdk_hrc48 MIRHE,

clk_hrc48 FERBE FEMAE T HE.

ARG EIAE clk_hrc48 HYIHEHIE;

M clk_hrc48 454,

MR () 25 SR 14K /N PMUC () HRC_CRFREQ_TRIM Z377a%, VIR a AL clk_hre48 MM,
ZERF 100us, i clk_hrc48 fa5E;

TR 2~4, BN 2550 RN gjz

LRI Y FREQ_TRIM ZFfFarl, JFAEE 2Bk R R IZE

W clk_hrc48 MR FEA LU LRk

SN I A S
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1. ¥4 clk_hrc48 it PA49 455 I HHE &L, BLE kN
« HPSYS_PINMUX->PAD_PA49.FSEL=9;
« HPSYS_RCC->DBGCLKR=4;
2. M clk_hxt48 JFE clk_hrc48 AR, FlE TN
+ HPSYS_RCC->HRCCAL1=0x8000; //0x8000 JAyix & illl it AR B, LA 48MHz T4k, w4 &
2
» HPSYS_RCC->HRCCAL1|=HPSYS_RCC_HRCCAL1_CAL_EN; //J gl &
. 44514 %] HPSYS_RCC->HRCCAL1.CAL_DONE ¥ 1;
- I HPSYS_RCC->HRCCAL2.HRC_CNT, 32| 7EHLE T E P clk_hrc48 (18 A4, Zaditd
T LIS F) clk_hrc48 MATR,

2.12.3 clk_Ixt32 BINE

clk_Ixt32 FIETINP 32k ARdR" 2L B IRTIFERT B, B3l 32.768kHz, HiRE FEHHTAHME 32k MdRas 4. M
T AR IRAR AR 22 S 1007 A R R 2538 % AT ppm =4,

clk_Ixt32 FMATCIEIINT , H AT LA T I & SR IBCEORS i O AR
DR clk_Ixt32 AR A LU T UM T4

1. ¥ clk_Ixt32 j@s PB04/PBO5/PB22/PB25/PB26 F M|t EH M, FL & JrikH (Lh PBO4 Ayfi)
« LPSYS_PINMUX->PAD_PB04=0x6; // PB04/05 X} 6, PB22/25/26 1%} 5
« LPSYS_CFG->DBGR=0x08000000;
« RTC->CR_LPCKSEL=1; //clk_rtc #E#EH clk_1xt32
2. B clk_Ixt32 il i PBRO1~PBRO3 A M5 | i Bl i, BCE I (UL PBRO1 A Al)
« RTC->PBR1R=0x1002; //SEL=1,0E=1
« RTC->CR_LPCKSEL=1; //clk_rtc {8 N clk_Ixt32
o WS dk_Ixt32 7E0 i ABR hibernate DLAMRINFER B BE LR B B, 7T LU F m) 7K
R 32k W B, JRRA 32.768kHz,
3. FIH] clk_hxt48 M clk_Ixt32 AU, JAFE LPSYS AbF active #EU I HiE F 1A TARR AT, il & 5%
H
« RTC->CR_LPCKSEL=1; //clk_rtc {E#EH clk_Ixt32
- BT_MAC->RCCAL_CTRL=0x80; //0x80 A i & & IR, LU clk_Ixt32 (AR, nlHdiE
U, KON 255;
« BT_MAC->RCCAL_CTRL |=0x20000; /i3 il &
. 5151 %) BT_MAC->RCCAL_RESULT Y [L4s 31 K 1;
« EHL BT_MAC->RCCAL_RESULT, 1k 30 LUAFRICHTERLE BT BE N clk_hxt48 AYEIMITHEL, Zoad
FHEFT ISR ck_Ixt32 R,

2.12.4 clk_lrc10 BN E

clk_Irc10 2.8 7 AR AE R IRIIAE RC R anit B, BRZN 10kHz HICIERTY, ol LIS 7l i DR HORS 6 9

ISR clk_rtc BEFEN clk_Irc10, HEFETEN R TAERE P EHIEAT clk_Irc10 A&
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M clk_lrc10 PSR FEZA LUF LRk

1. ¥ clk_Irc10 j@#f PB04/PB05/PB22/PB25/PB26 45| th FHaMt, BCE 7yl (LA PBO4 Sfiil)
. LPSYS_PINMUX->PAD_PB04=0x6; // PB04/05 1}y 6, PB22/25/26 1%} 5
« LPSYS_CFG->DBGR=0x08000000;
« RTC->CR_LPCKSEL=0; //clk_rtc i%£H clk_lrc10
2. # clk_Irc10 il PBRO1~PBRO3 45| ih A i, HCEIT% (UL PBROT Jfil)
« RTC->PBR1R=0x1002; //SEL=1,0E=1
« RTC->CR_LPCKSEL=0; //clk_rtc #E#H clk_Irc10
3. FIMH clk_hxt48 MF clk_lrc10 A48, WAZTE LPSYS Ak T active RIS #EAT, BCHE 7EH
« RTC->CR_LPCKSEL=0; //clk_rtc %+ K clk_Irc10
+ BT_MAC->RCCAL_CTRL=0x80; //0x80 AL E M & (I EE, DL clk_Irc10 BYRIITTEL, PlHL#HE
e, KR 255;
» BT_MAC->RCCAL_CTRL |=0x20000; //Ji3 il ¢
. 4% H P BT_MAC->RCCAL_RESULT f¥ L4 31 K 1;
« BEHL BT_MAC->RCCAL_RESULT, ik 30 LUAFRICH7ERC S BB HCEE N clk_hxt48 RYFIIBTHEL, Zoad
T LIS dk_Irc10 BIHTR

2.12.5 clk_dbl96 BIMI=
clk_dbl96 LT clk_hxt48 F=AE IR E E Ry 96MHz FUBT 4l , KR T clk_hxt48 KGR,
clk_dbl96 FSIRITCIEIE T, ] LMK BB AN J5 kB4 50 i

- 4 clk_dbl96 il PB04/PBO5/PB22/PB25/PB26 AL |t H e ik, W& kK (LA PBO4 Hyfi)
— LPSYS_PINMUX->PAD_PB04=0x6; // PB04/05 i N 6, PB22/25/26 %X} 5
— LPSYS_CEG->DBGR=0x09000000;
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A
3.1 1§7I
BUCK1_VOUT
-
.
PVDD [} { Bucks } { repo } RF Circuitry ] AVDD_BRF
LDo1 VoUuT []
HPSYS
’—{ HPSYS LDO HCPU
| b vooion
]
5 vooio:
Ret SRAM
LDO2_vouT [} [
LPSYS LDO i VDDIOSA
LPSYS
SIP Memory ﬂ{ VDDIOSB
LcPU Powers
VDDIOSC
- -
S
o]
b vooos
R o s
Ret SRAM
+—{ RETLDO
AON
L—{rrc oo PMUC
{1 MIC_BIAS
AVDD33_ANA E AUDIO AVDD33_AUD
| GPADC
GPADC_VREFP [ } L AUD_VREF
g 3
[ 3-1: BGA IR BIREIELREMY
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BUCK1_VOUT
.
{}
PVDD [} { Bucks } { repO } RF Circuitry {] AVDD_BRF
LDo1 VouT []
HPSYS
’—{ HPSYS LDO HCPU
GPU ] VDDIO2
)
1 voonn
I
I
Ret SRAM }
— {1 vbpio1
LDo2 VouT [] |
I
I
—{ LPSYS LDO LPSYS — }
LcPU |
I
— I
;
—
] ‘
I
I
o voos
R (]
Ret SRAM
+—{ ReTLDO
AON
—4 RTC LDO PMUC
VDDRTC [} ric
{1 MIC_BIAS
AVDD33 ANA [} | . AUDIO AVDD33 AUD
GPADC_VREFP [} {] AUD_VREF

WiAA:

3-2: QFN I BIEEEEN

QFN HHAH LT BGA H4%, H4r 10 FLUEHI SIP Memory HLIEA I, Hrfr:
- SF32LB561/563: VDDIOSA #1 VDDIOSB 43> VDDIO1, VDDIOSC #il VDDIOB &34 VDDIO4
- SF32LB560: ¥ _Ii& vDDIO4 i#—*LF1 VDDIO3 &34 VDDIO3 ( ZL{A 4k )

3.2 PMUC 71728

% 3-1: PMUC F1ESMETR

Offset Attribute | Reset Value | Register Name Register Description

0x00 CR Control Register

[17:14] | tw 4h1 PIN1_SEL

[13:10] ™w 4’h0 PINO_SEL select one out of 14 Pins PBR[3:0], PA[4:0], PB[4:0]

[9:7] w 3’h0 PIN1_MODE 0 - high level, 1 - low level, 2 - pos edge, 3 - neg edge

[6:4] ™w 3’h0 PINO_MODE 4/6 - both edge (high-active detection), 5/7 - both edge (low-active detection)
[2] ™ 1’h0 REBOOT Write 1 to reboot; write O to clear after boot up
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# 3-1: PMUC F1F88mETR (4)

Offset Attribute | Reset Value | Register Name Register Description

[1] ™ 1’h0 HIBER_EN Write 1 to enter hibernate mode; write 0 to clear when exit from hibernate

[0} ™w 1’h0 SEL_LPCLK 0 - LRC10, 1 - LXT32

0x04 WER Wakeup Enable register

[4] ™w 1’b0 PIN1 Set 1 to enable PIN1 as wakeup source

[3] ™w 1’b0 PINO Set 1 to enable PINO as wakeup source

2] ™w 1’b0 WDT2 Set 1 to enable WDT?2 as reboot cause

(1] ™ 1’b0 WDT1 Set 1 to enable WDT1 as reboot cause

[0] ™w 1’b0 RTC Set 1 to enable RTC as wakeup source

0x08 WSR Wakeup Status register

(6] r 1'b0 PWRKEY

5] r 1'b0 IWDT

[4] r 1'b0 PIN1

[3] r 1’b0 PINO

2] r 1’b0 WDT2 Indicates reboot by WDT2

(1] r 1’b0 WDT1 Indicates reboot by WDT1

[0] r 1’b0 RTC Indicates the wakeup status from RTC. Note: the status is masked by WER

0x0C WCR Wakeup Clear register

[31} wlc 1’b0 AON Write 1 to clear the AON wakeup IRQ status

[6] wlc 1’b0 PWRKEY Write 1 to clear PWRKEY reset flag

[4] wlc 1’60 PIN1 Write 1 to clear PIN1 wakeup flag.

[3] wlc 1’b0 PINO Write 1 to clear PINO wakeup flag. Only valid if PIN wakeup is configured as
edge trigger

2] wlc 1’60 WDT2 Write 1 to clear WDT?2 reboot flag

[1] wlc 1’b0 WDT1 Write 1 to clear WDT1 reboot flag

0x10 VRTC_CR VRTC Control Register

[129] | rw 4'hf BOR_VT_TRIM

(8] ™w 1’h0 BOR_EN Brownout Reset Enable

(74] | rw 417 VRTC_TRIM

[3:0] w 4’hc VRTC_VBIT

0x14 VRET_CR VRET Control Register

31] r 1'h0 RDY

[26:21] | rw 6’h20 DLY VRET_LDO power up delay in number of CLK_LP cycles

[20: 1 7] r 4’h0 CAL_TRIM

[ 1 6} r 1’h0 CAL_RDY

[15] rw I'h1 TRIM_RSTN

[14] rw 1'h0 TRIM_SEL

[13:10} ™w 4’h7 TRIM

[5:2] w 4’h7 VBIT

[1] rw 1’h0 BM

[0] ™w 1’h1 EN
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# 3-1: PMUC F1F88mETR (4)

Offset Attribute | Reset Value | Register Name Register Description
0x18 LRC_CR RC10K Control Register
8] rw 1’h0 REFRES

(7:6] | tw 2'h3 CHGCAP

[5:4] | tw 2'h3 CHGCRT

[3] ™w 1’h0 CMPBM2

[2:1] ™w 2’h0 CMPBM 1

[0] ™ I’hl EN Enabled by default

0x1C LXT_CR XTAL32K Control Register
[3 1 } r 1’h0 RDY

[14] rw I’hl CAP_SEL

[13:10] | rw 4’hf BMSTART

(9] rw I'hl BMSEL

[8] ™ 1’h0 AMPCTRL_ENB

[7:6] ™ 2’h2 AMP_BM

[5:2] ™w 4’h2 BM

(1] ™ 1’h0 RSN

[0] ™w 1’h0 EN

0x20 BG1_CR BG1 Control Register
[23:20] | rw 4’h6 BG1_VREF_L low voltage = 0.9V
[19:16] | rw 4h9 BG1_VREF_M middle voltage = 1.05V
[11] w 1’60 LDOBG_EN Force LDOBG enable
[10:9] rw 2’b01 BGI_DLY Bandgap power up delay in CLK_LP cycles
[8:5] ™w 4’hd BG1_VREF12

[4:1] ™ 4’hd BG1_VREF06

[0] w 1’h0 BG1_EN Force BG1 enable

0x24 BUCK1_CR1 BUCKI1 Control Register 1
31] rw 1'h0 BUCK1_FORCE_RDY

[30] rw 1’h0 BUCK1_H2M_EN

[29] rw 1'h0 BUCK1_H2L_EN

28] rw 1'h0 BUCK1_M2L_EN

[27} ™ 1’h0 BUCKI_L2M_EN

[26} r 1’h0 BUCKI1_RDY

[25] rw I'hl BUCK1_ZCD_AON

[2422] | tw 3hs BUCK1_BM_ZCD

[21:19] | rw 3'h4 BUCK1_BM_PWMCMP

[18:16] | rw 3'h3 BUCK1_BM_COTCMP

[15:13] ™w 3’h3 BUCKI1_MOT

[12] rw 1’h0 BUCK1_SEL_LX22

[11:8] ™w 4’h5 BUCK1_CS

[7:4] rw 4’h7 BUCK1_CCH

[3:1] ™ 3’h5 BUCKI_ILIMIT

(0] rw I'hl BUCKI_EN

0x28 BUCK1_CR2 BUCKI1 Control Register 2
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# 3-1: PMUC F1F88mETR (4)

Offset Attribute | Reset Value | Register Name Register Description

[23:16] ™w 8’h0 L2M_CNT

[15:8] | rw 8'h0 L2H_CNT

(7:0] | rw 8'h0 M2H_CNT

0x2C HPSYS_LDO HPSYS LDO Control Register

[ 1 6} r 1’b0 RDY

[15:10] | rw 6’h8 DLY HPSYS_LDO power up delay in CLK_LP cycles
[9:6] ™ 4’ha VREF2 Lower voltage for deep sleep mode
[5:2] ™w 4’hb VREF

(1] w 1’b0 BP

[0] ™w 1’b1 EN

0x30 LPSYS_LDO LPSYS LDO Control Register

[16] r 1'b0 RDY

[15:10] | rw 6’h8 DLY LPSYS_LDO power up delay in CLK_LP cycles
[9:6] w 4’h5 VREF2 Lower voltage for deep sleep mode
[5:2] ™w 4’h5 VREF

(1] ™ 1’b0 BP

[0] ™w 1’b1 EN

0x34 HPSYS_SWR HPSYS Switch Register

[3 1 } r 1’b0 RDY

[7] w 1’60 NORET Cut off VHPRET entirely during standby. No retention
[6:4] w 3’h3 DLY wait for N cycles before asserting RDY
[1:0] ™ 2’b10 PSW [O] - RET_LDO; [1] - HPSYS_LDO
0x38 LPSYS_SWR LPSYS Switch Register

[3 1 } r 1’b0 RDY

[7] ™w 1’b0 NORET Cut off VLPMEM entirely during standby. No retention
[6:4] ™w 3’h3 DLY

[3:2] ™w 2’b01 PSW_RET PSW value during DS/SB

[1:0] | rw 210 PSW [0] - RET_LDO; [1] - LPSYS_LDO
0x3C PMU_TR PMU Test Register

[8:6] w 3’h0 PMU_DC_MR macro select

[5:3] ™ 3’h0 PMU_DC_BR block select

[2:0] ™ 3’h0 PMU_DC_TR test point select

0x40 PMU_RSVD1 PMU Reserved Register 1

[31:24] r 8’h0 RESERVE3

[2 3:1 6] ™w 8’h0 RESERVE2

[15:8] | rw 8'h0 RESERVEI

(70] | rw 8'h0 RESERVEO

0x44 HXT_CR1 HXT48 Control Register 1

[29:20] | rw 10’hlca CBANK_SEL

[19] ™ 1’b1 GM_EN

[18:17] | rw 2'h3 LDO_FLT_RSEL
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# 3-1: PMUC F1F88mETR (4)

Offset Attribute | Reset Value | Register Name Register Description

[16:13] | rw 4’ha LDO_VREF

[12:11] | rw 2’h1 BUF_RF_STR

[10:9] w 2’h1 BUF_AUD_STR

(8] ™w 1’b0 BUF_AUD_EN

[7:6] rw 2’h1 BUF_DLL_STR

[5] ™w 1’b0 BUF_DLL_EN

[4:3] ™w 2’h1 BUF_DIG_STR

2] w 1’bl BUF_DIG_EN

(1] w 1’bl BUF_EN

[0] ™w 1’b1 EN

0x48 HXT_CR2 HXT48 Control Register 2

[31] ™w 1’b0 SLEEP_EN

[30:29] | rw 2’h2 SDADC_CLKDIV2_SEL

[28:27] | rw 2’h2 SDADC_CLKDIV1_SEL

[26] rw 1’b0 SDADC_CLKIN_EN

[25:16] ™ 10’h32 IDAC

[15] ™w 1’b0 IDAC_EN

[14:13] | w 2’h2 BUF_SEL3

[12:11] | w 2’h2 BUF_SEL2

[10] w 1’h0 ACBUF_RSEL

[9:8] ™w 2’h2 ACBUF_SEL

[7:6] ™w 2’h1 AGC_VINDC

[5:2] w 4’h8 AGC_VTH

[1] w 1’b0 AGC_ISTART_SEL

[0] w 1’b1 AGC_EN

0x4C HXT_CR3 HXT48 Control Register 3

[30:25] | rw 6'd31 DLY

[24:23] | 1w 2’h1 BUF_OSLO_STR

[22:21] | 1w 2’h1 BUF_DAC_STR

[20:1 1] ™w 10’h32 OPT_IDAC

[10] ™w 1’b0 OPT_IDAC_EN

[9:0] ™w 10’h2da OPT_CBANK_SEL

0x50 HRC_CR HRC48 Control Register

(23] ™w 1'b0 DLY number of cycles for BG ready. 0 - one cycle of CLK_LP; 1 - two cycles of
CLK_LP

[22:12] ™ 11’h400 CT

[1 1} ™ 1’b0 MODE24M_EN

[10:9] ™w 2’h1 BM

[8:5] w 4’ha LDO_VREF

(4] ™w 1’b0 RST

[3:2] w 2’h1 OUT_STR

[1] ™w 1’b1 OUT_EN

[0] w 1’b1 EN

0x54 RCIM_CR RC1M Control Register

[2 3} ™ 1’h0 RINGOSC_MODE
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# 3-1: PMUC F1F88mETR (4)

Offset Attribute | Reset Value | Register Name Register Description

[22:19] | tw 4’h4 RINGOSC_BM

[18] rw 1’h0 RINGOSC_EN

[17] rw 1’h0 SEL_SOURCE

[16] ™wW 1’h0 DLY number of cycles for BG ready. 0 - one cycle of CLK_LP; 1 - two cycles of
CLK_LP

[15:14] | 1w 2’h1 RSEL

[13:7] w 7’h27 CSEL

[6:5] ™w 2’h1 BM_COMP

[4:3] w 2’h1 BM_CHG

2] ™w 1’b0 RST

(1] ™ 1’b0 OUT_EN

[0] ™ 1’b0 EN

0x58 DBL96_CR DBL96 Control Register

[28:18] | rw 11’h1a6 DLY_SEL_EXT

[17] ™w 1’b0 DLY_SEL_EXT_EN

[16] rw 1’b0 DLY_EXT_EN

[15:12] | rw 4’h1 DLY_EN

[11:8] ™w 4b0 PH_EN

[7] ™w 1’b0 LOOP_RSTB

(6] ™w 1’b0 TOOSLO_EN

(5] ™w 1’b0 TORF_EN

[4:3] ™w 2’h1 TODIG_STR

2] ™w 1’b0 TODIG_EN

[1] w 1’b0 OUT_EN

[0] rw 1’b0 EN

0x5C DBL96_CALR DBL96 Calibration Register

[ 1 3] r 1’h0 CAL_LOCK

[12:2] r 11°’h0 CAL_OP

(1] ™w 1’b0 CAL_CLOSE_EXT_EN

[0] ™w 1’b0 CAL_EN

0x60 CAU_BGR CAU Bandgap Register

[10:7] w 4’ha LPBG_VREF12

[6:3] rw 4’ha LPBG_VREFO06

2] rw 1’b0 LPBG_EN

[1] ™w 1’60 HPBG_EN

[0] ™w™ 1’b0 HPBG_VDDPSW_EN

0x64 CAU_TR CAU Test Register

[8:6] ™w 3’h0 CAU_DC_MR

[5:3] w 3’h0 CAU_DC_BR

[2:0] ™w 3’h0 CAU_DC_TR

0x68 CAU_RSVD CAU Reserved Register

[31:24] | r 8’h0 RESERVE3

[23:16] | rw 8’h0 RESERVE2

[ 15 :8} ™ 8’h0 RESERVE1
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# 3-1: PMUC F1F88mETR (4)

Offset Attribute | Reset Value | Register Name Register Description
[7:0] ™w 8’h0 RESERVEO

0x6C WKUP_CNT Wakeup Count Register
[31:16] | rw 16’hffff PIN1_CNT

[15:0] ™w 16’hffff PINO_CNT
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4 {RINFEEZ

4.1 &N

TSRS AMEIRERLR, TTH RIS T RO IRET R . A0 e PR AL B 5 I REAL BB O 4540 T, L)
BAFDIERIGERI FFZR | TTLUKE HPSYS I LPSYS 4R IR A MG RESt, JEROH 4 F oy AIeReTs
LIS SITRENE A H .

42 FETITEERLCE
R TR LT . 18 active BatAh, HCT R b et
% 4-1: TB TR

HP_AON
X FE% | CPU | 5M& SRAM 10 LP_AON N B iR N B B )
LPTIM
Active run | run ] i) ] FREE run
Sleep stop | run ] [A] n] EE run R <lus
RTC, Mifi PIN,
ANE] 5], IO(PA),LPTIMI,
HPSYS sto sto AR run ~250us
P P 2R LPSYS,
MAILBOX?2
Deepsleep RTC, M PIN
L 10(PB),LPTIM?2,
LPSYS | st t ARGH, PR ( Hi’SYS 250
sto sto F run , ~250us
PP s
MAILBOX1,
W LPCOMP
. RTC, Mifii PIN,
Ruijslal, .
HPSYS | reset | reset LIRSS run LPTIM1,LPSYS, | ~1.5ms
{*E 64KB
MAILBOX2
Standby RTC, MafiE PIN,
ANR]m], #F LPTIM2,
LPSYS | reset | reset ERnEsT run ~1.5ms
N HPSYS,
MAILBOX1
NH “L‘ & . .
Hibernate reset | reset ATV R=A e ([&%ﬂﬁ%@ PIN) reset RTC, Mg 10 >2ms
NG
HAEIIFERILLG , RGBT FAEE R aTBECH], R A5 ) 32 B BRI o
UM5601-SF32LB56x-CN 37/435 V1.0.5

©2026 BFR (=) BRAF http://www.sifli.com


http://www.sifli.com

S;\\F‘.' SF32LB56x

. . FBIRINFE K /& Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark
B B =R B 48E 20/2.5D 318, 960KB 77, BT/BLES.3, TinyML iHL&R MMz

* 4-2: (RIFEX TR EIAUR

PMUC
" HP_RAM | HP_AHB | LP_RAM | LP_AHB
HPSYS LPSYS Fiz RTC
MPI1~3 HP_APB MPI5 LP_APB
IWDT
active/sleep HCPU/ACPU N N N N N
active/sleep
deepsleep/standby | DMAC1/DMAC2 Y < X X X
active/slee N N N N J
[sleep active/sleep LCPU/DMAC3
deepsleep/standby b'e X N N N

4.2.1 Active &3

HPSYS 1 LPSYS A 57 AL T Active #30, AbT Active BT RGN CPU HHMIIE R 1217, SRAM Al jj[A], 10
AR B, SRR E T RV . NREIGET TR TR, FTLICH CPU 5 M G i it B B 8 5 B Bt
R, RSN TAERHT I AMA AR e

A ARIFERALRE I active BEHEA, I HIB I GE— 015 active £,

4.2.2 Sleep &3

HPSYS il LPSYS A[Jfi57 4k T Sleep #E3c AT sleep N T REEM CPU FHEHATIE 4, SMBATIIE #1817, SRAM
AFJiA), 10 AR B, SRR BN E T RGN,

HPSYS_AON ) PMR_MODE % {75} 0 i, HCPU #4447 WFI 5 WFE 454 FI{li HPSYS #f A sleep #ixX, HCPU
WEMEATCAERER TP WHE R G IR Y sleep A, MIHEA sleep LU Z HT AL EAKZEANAT

LPSYS_AON [J PMR_MODE 7§54 0 B, LCPU $iAT WFI 5{ WFE 454 ] fif LPSYS #f A sleep £, LCPU Ui
FUEATCEAREA PR G IR H sleep I3, MIEA sleep B Z AT AYAL B ARLLINAT o

4.2.3 Deepsleep R

HPSYS T RS A1 LPSYS T R4 Al ST AL T deepsleep 155, AbTF deepsleep H5X [1 T ZR 48 KFR A AP I8 5C 1, X
TREARTIFER B, CPU HAMEIIFILIETT. SRAM ARTTI0], NZRIATOREE o O fi i 19 10 (B PBR A1) KT
B, BAEVEA deepsleep BERZ AT ALTAZE . HETREVIFALT deepsleep AU T RGNS, 237=/E L4
o

HPSYS i A deepsleep H I IRFEH -

1. Bk HPSYS £-4M% (Bk LPTIM1) () TAEAT45 2 58 s

2. HCPU AbFR5EEE L FTE F AR vl

3. HCPU iliid NVIC T f7as KM A il ffine, #E6e,™/E SysTick,SVCall Fl PendSV 45 5%, Jff PRIMASK
B 1

4, B8R clk_hpsys Y1303 ck_hrc48, M clk_dll1/2/3 &5 @A 4 ;
5. 7E HPSYS_AON Hi% & M5 ;
6. K¢ HPSYS_AON [ ISSR_HP_ACTIVE & 0;
7. ¥ HPSYS_AON ) PMR_MODE 2/ 28 Bi B 4 2;
8. HCPU 1T WFI $54>
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HBIEINEE K /MZ Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark
B # #8 B B 44E 2D/2.5D 3|, 960KB [N7F, BT/BLES.3, TinyML FH1Z3 4% Insmse

LPSYS # A deepsleep BECAYHFE R «

1. Wit LPSYS 4-4M% (B LPTIM2/3) M LARAT45 & 58 i;

2. LCPU AbHRSERE M FT . F 4R A T

LCPU i@ i NVIC ZA7A5 K BT Thlrflifig, =4 SysTick,SVCall Fil PendSV 45534, ¥ PRIMASK
1;

P clk_lpsys VI3 clk_hrc48, J&M] clk_dblo6 % iy it 4k ;

TE LPSYS_AON i & M it ;

# LPSYS_AON [¥J ISSR_LP_ACTIVE i 0;

# LPSYS_AON [f) PMR_MODE ZFf7#5 il &N 2;

LCPU 11T WEI $54>,

©

® N ok

FREAERRATZE, AR T SC AT AR T I ECR E R, AIKEEA deepsleep BN, CPU 3R
TE active BixUREEIE T, AN A AEX RGN, T LAZEALBRSE AT T IS B 22 A deepsleep 153X,

S, 78 RS 7 2515 PMR_MODE 2577455 A 0x80000002, HIV A o 24 B b AR 4%, 58 iF137E A deepsleep
B

HPSYS 4t T deepsleep FT , G LCPU 7EN 9 LPSYS A7 FAEAHS HPSYS AEATHidik 25 ] (€245 HPSYS_AON)
A7 AR 2 ] A R

LPSYS &b T+ deepsleep f55CI , f04% HCPU 7E N () HPSYS i/ AT LPSYS AEATHihik 45 7] (€245 LPSYS_AON) ,
DASOF 5 - AR AEIS AT (e b kb2 (6] (4 PMUC,RTCIWDT 4§) [ [n) #0433 Il 2k iRt o

HPSYS At T deepsleep FEUi, FZWMLEEALEE RTC, Mefi PIN, I0(PA), LPTIMI, LIKSKH LPSYS [/
THRH MAILBOX2, Ml HPSYS_AON ) WER ZF /7R CE o

LPSYS 4b T+ deepsleep B, FRAYMRIT (LG RTC, Mefit PIN, 10(PB), LPTIM2, i, LPCOMP, LIKk
H HPSYS BmMefig K Al MAILBOX1, Mufiiliif i LPSYS_AON [} WER ZF {7 E o

MREEIRAE R, TR — B IR ILINTA] (25 250us) JGIR ) deepsleep #3, [113] active #i3X, CPU, AN
MNPIRAEIR ES, CPU IIEA deepsleep 12 /i A7 B (WFI ZJ:) PRELIETT

1B deepsleep #3IF, T R4 AON Wi, CPU I & SiafrAH MK &2 i .
HPSYS M deepsleep fxCGE H 5, HCPU MYELUIKE WAL N »

1. ¥ HPSYS_AON ) PMR_MODE Z £ 24 BCE M 0;

2. i NVIC FAEEH e AON H1lr, JiiF PRIMASK & 0;

3. £ AON i, jfit HPSYS_AON ) WSR 75 A7 a5 A i Me e i -4 T AH N AL 38, Jfif ik HPSYS_AON [
WCR 2174575 B AON HlWibRa&q ;

4. % HPSYS_AON F#] ISSR_HP_ACTIVE & 1;

5. @ NVIC FfFafdiaE HCPU Hg ik

6. WA TS, FHTFIE S g,

LPSYS M deepsleep #ixCiR H 5, LCPU (R BURE e N :
1. ¥ LPSYS_AON [ PMR_MODE ZJfEa8 il E N 0;

2. ik NVIC Z172L0H6E AON HI;, I PRIMASK % 0;
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ﬁﬁ’fﬁﬁl}ﬁ%j{d\i@ Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark
B O B B B AL 2D/2.5D 3|2, 960KB K175, BT/BLE 5.3, TinyML 122 %% ik 2

3. 7E AON i1, @i LPSYS_AON [ WSR 2F F7 #i A iR e [l T A T AH I Ab 38, @4 LPSYS_AON ffy
WCR 2451 BE AON HilihRaEA ;

4. ¥4 LPSYS_AON HY ISSR_LP_ACTIVE & 1;

5. JE it NVIC T fFar{lise LCPU H & s

6. AL, HFIFE s,

CPU T BRMeBEJEAR G N 4738, R PIN M A94R8 1d HPSYS_AON 1¥, LPSYS_AON [ WCR 2 {74415
B, T HC s MO P R i DU e ™ e L ) R A SR s

M deepsleep IR 5, FRGEMHK BT clk_hrc48, UURTFEVISE I ERSN [, N S4BT e ARt ap
T

M deepsleep BEAGB )5, T RENFIMERI AT NEASYIINL, SR FFIEA deepsleep FEZHITHAR
&

ANy

4.2.4 Standby &3

HPSYS F1 LPSYS 7] #3740 F standby #558, 4bF standby KT RGN KB/ 8h 5 AL E 405 0GP, AP B AIR
DIFefsis i #h St . CPU 5N (7. SRAM AA]ijj[n], HPSYS nJ{#F 128KB [ DTCM kLK 16KB %
& AF#, LPSYS Al fR B4 TCM 5 SRAM. BCE MY 10 (Bk PBR 4) AnTEIFe, fREFIEA standby 2
KRZATETEAZE, HETREVINAET standby BT RGN, 270 BERAHR

HPSYS 3 A standby HzUAYHAE N «

Btk HPSYS 445Ms (KR LPTIM1) HY TARALSS L 5En;

1£ HPSYS ) DTCM 5 PSRAM H1#517) SRAM P2 FISMEIRES ;
HCPU AbHI5E 5 a4 Ay i ;

HCPU g NVIC Zif7gs el i A hlbrfdiae, R4k SysTick,SVCall A1 PendSV %554, F6 PRIMASK
B 1

BB clk_hpsys VI3 clk_hrc48;

7 HPSYS_AON H %% i Me i i ;

¥ HPSYS_AON ) ISSR_HP_ACTIVE & 0;

¥ HPSYS_AON f) ANACR ZF77eSHic & 4 3;

% HPSYS_AON f) PMR_MODE 27 ¢4t B 4 3;

10. HCPU $if7 WFI 154,

> L D=

¥ % N oW

LPSYS #E A standby #EzC AR R -

1. Hiff LPSYS 44M& (K LPTIM2/3) M TAR(ES E 58

2. 7E LPSYS [ SRAM 48 AMECIRAS 5

3. LCPU AbH5E HE M FT . 4R A b

4. LCPU it NVIC AFf7as P A e, %2k SysTick,SVCall Fll PendSV %554, I PRIMASK
1;

WP clk_Ipsys VI35 clk_hrc48, &M clk_dbloe 4 i w4 ;

6. T£ LPSYS_AON % & Mg ;

7. % LPSYS_AON [J ISSR_LP_ACTIVE & 0;

o
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. . FBIRINFE K /& Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark
B B =R B 48E 20/2.5D 318, 960KB 77, BT/BLES.3, TinyML iHL&R MMz

8. ¥ LPSYS_AON [#] ANACR ZFf7-aalic &y 3;
9. ¥ LPSYS_AON f#) PMR_MODE Z/E45Hl B N 3;
10. LCPU $ifT WFI 484,

EREARSITZIE, AR PRI A T PR K, ARIEA standby BN, CPU 2R B 1E
active BEAARELIZFT . WUERAAXAPIEDL, AT LAFEALEESE 4 i W BBk A standby #E3(,

NITEERL, 76 LIREE 9 4[5 PMR_MODE 7455 A 0x80000003, EIA LA YR P IMCRAS, #RifIEA standby
i

HPSYS 4bF standby #3CHT, 45h LCPU ZEP R LPSYS By EFBLH HPSYS AT Huhik =5[] (4% HPSYS_AON)
A VT 23R [ A R

LPSYS 4bF* standby #EH, {045 HCPU fENKY HPSYS FTA EFEAEHXT LPSYS AT uhik =5[] (f4% LPSYS_AON),
DA R AR (R bk 23 18] (4 PMUC,RTCIWDT 45 fyJs Il 23 [m] B LR 5

HPSYS 4bF standby FEXHT, EE MR AHE RTC, M PIN, LPTIM1, DLJoE H LPSYS fMe ik il MAIL-
BOX2., MafiiiET WER 7 fF it

LPSYS 40T standby FECIf, B MR JRf03E RTC, MLlE PIN, LPTIM2, W, DLKOKH HPSYS AN K
Fl MAILBOX1, Mefiiffiilit WER ZFf7asBLE

MR IR AR AL, T RGG — BRI (29 1.5ms) JFiRH standby B, %] active i, CPU FIFMKIY
RSB E AT, SRAM #4584, CPU M\ ROM iy 0 MihtFFURiE1T, 4% HPSYS_AON & LPSYS_AON [¥
PMR_MODE {745, HEHFARIMNIZEITH .

B standby B, TRG4774E AON F1li, CPU M\ ROM Rkl G, I B Seis AR 52 e
HPSYS M standby BixR )5, HCPU MEIUIK R AN

1. ¢ HPSYS_AON f1) PMR_MODE 5 ANACR 77 {45l & 4 0;

2. @ NVIC FFEA4 i AON il ;

3. 7E AON i, Jfid HPSYS_AON ) WSR AFf7-5 A M I - #E 1 TAH N A0 28, -k HPSYS_AON ff
WCR 272875 5 AON HWibrRi i ;

4. '} HPSYS_AON [#J ISSR_HP_ACTIVE & 1;

5. FAHITIA =B

6. M HPSYS ) DTCM &, PSRAM K52 AN TC B Fl SRAM 45

7. ik NVIC FFfraflifie HCPU H e Hrik,

LPSYS M standby #CiR /5, LCPU MUK E TiAE A :

1. # LPSYS_AON fi*) PMR_MODE 5 ANACR ZF{7-4aBCE N 0;

2. jlid NVIC Ff74#{EHE AON Hrlf;

3. 76 AON i1, j#it LPSYS_AON [ WSR AF 7 a2 ih e i i J T A TR AL 3, Jf# 4k LPSYS_AON F
WCR FF 74 bR AON Hrbibrakf ;

¥ LPSYS_AON HY ISSR_LP_ACTIVE # 1;

WAL, SIS e

M LPSYS f) SRAM ik & AME L E ;

i3 NVIC aiffarfiifie LCPU Hog ik,

N ok
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B B =R B 48E 20/2.5D 318, 960KB 77, BT/BLES.3, TinyML iHL&R MMz

CPU THFRMeBEIEbR B/ 3R, RA PIN M fps 5 2@t HPSYS_AON 1§ LPSYS_AON [#) WCR ZF {74 i
B, T EG e M R i DU 3 e 7 A R 16 0 I AR R A v s

M standby BEEGR HG , FRGMBARGIER A T ck_hre4s, WIRFEYHRBFE TS b, NS E IR
A B

M standby BRI, BRIKIIFESMX (A0 LPTIM) 4b, T REENAHIMIISWIIAL, AR 9K 52 I
Whatl . SMBCRASTT ITEZEA standby B Z Hi & {3 7EHAT retention JIRERY SRAM & PSRAM i, £ {3iY NATE
il standby BEXE A SHIFIR

4.2.5 Hibernate =3\,

Hibernate B AR IAEIEAL . BT KR i B 5 AR I RG], (UOR B R - IR DIABAR R (g i
b5t CPU, MK, HPSYS(fuff HPSYS_AON), LPSYS(fd#fi LPSYS_AON) Fiifi Zi A It 7. ITA SRAM
WEAMER . ARIHEE PIN DIRERY 10 #F AR BILIRE

#EA hibernate F=C TR «

1. 7€ PMUC 1Y) WER 27 /7% WP 1% B M 5
2. ¥ PMUC 1y CR_HIBER_EN & 1,

HEA hibernate #ix0)5, {Xf PMUC, RTC 1 IWDT BihrE TAE, XU ZFAEmADELR

Hibernate 5 AYMREIRALHG RTC FIMLAE PIN, SCIFHEEE PIN DIAERY 10 5l fRd B R B AAL (RCE LT RTC
e, FIARSER).

MREEIF AR AL, SR Gl — BRI AL ] (>2ms) SR hibernate #25X, [F1F] active £, HCPU M ROM H1HJ
0 MuhtFFiRizTT. BeAf PMUC B9 CR_HIBER_EN ZFA/7#vi/i98 0 1, CPU A4 kA YRS 872 M hibernate A5
B, AT TAR RN AL FE K CR_HIBER_EN ¥ 0,

M hibernate IR IE, FRGIM RSB AT ck_hrc48, WMRFEYHEB| L T4 -, Y EHIT TS
A BRI

M hibernate #30R /5, Bk PMUC, RTC Ml IWDT 4b, HeHHIpEfr, TN 2 EHiia i,

42.6 BRSFGIHNEAE

HPSYS F R4t 5 LPSYS + ARG nl 4% H ik A S ES 1E ViR deepsleep BX standby fRENFERIZL, PH7EE AR
i1 RV B e K S ey R o = R F 331 L8] W N VA B = W5 = A | I T AL v AR B X L i e

B g7 Z ek AR AR T B R B SO/ AP LT . BRI S, HPSYS #EA deepsleep 5K standby HLxCHT,
HCPU Jij % HPSYS_AON [¥] ISSR_HP_ACTIVE 4 0, BtJ5fdHi LCPU ZENAY LPSYS i £t xf HP-
SYS {Lfafsihk 25 [H] (f245F HPSYS_AON) (iRl 2nik MLE iR, HA 4 HPSYS MRIAERAGR W, I HAf
ISSR_HP_ACTIVE K 1 J5 A REIEH Vilnl, LPSYS # A deepsleep &Y, standby #zUHT, LCPU Wi LPSYS_AON
iy ISSR_LP_ACTIVE # %y 0, I/5 HCPU X} LPSYS LA HbhilZs[H] (1245 LPSYS_AON), LUK ATt AIRIIFEERY
FEATHAEZS 1] (41 PMUCRTCIWDT 45) il #f2nii MLE 2R, HAT 2 LPSYS MRIIFEREIRIZ , Jf ELKf
ISSR_LP_ACTIVE 4 1 J5AREIE R Vilh] o XA ELAMAB } CPU 1Y HardFault 573 . QAR E FiR SR
PO, Y RGNS S0 RV, AT RE D LS ZB AR AR BB R TR IR 1 S I L
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. . FBIRINFE K /& Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark
B B =R B 48E 20/2.5D 318, 960KB 77, BT/BLES.3, TinyML iHL&R MMz

ARG , B[R] 5 TG B 2R SRR, B HPSYS_AON ) WER_LP2HP_REQ F1 LPSYS_AON
i WER_HP2LP_REQ & 1,

TRGALSGRES RV, BRI . — IS, SR EHJRSIEUA hibernate BRI LR,
HPSYS T-Z4i45 LPSYS T REMAET active Bz, BLI HAHDIFIMHEZS B ALVFRY . BRICLASE, —BER1
RGN CPU REFFRCE T RIIFER, B8 R GTAY USR] Hi 24 0 21 EA 7 Pl et

HCPU Vjj[i] LPSYS ¥R GE LA SARIIFESR (41 PMUCRTCIWDT 45) M TiMei i A an T

1. HPSYS_AON f#J ISSR_HP2LP_REQ ' 1;

2. %f# 1ms;

3. ¥ HPSYS_AON [# ISSR_LP_ACTIVE, WIRH 1 AL 4, HWEL L 2 3;

4. JFIAVIIR) LPSYS SfIREIFESR, Vilnid ] SR EAZ R, IGET LPSYS A2 deepsleep 5§, standby Fx;
5. Pi45 S, ¥ HPSYS_AON [ ISSR_HP2LP_REQ # 0, foi LPSYS #f A deepsleep F standby Fix;

LCPU i) HPSYS F RS i FiMe By A2 U T

1. ' LPSYS_AON [J ISSR_LP2HP_REQ & 1;

2. %FFF 1ms;

3. K% LPSYS_AON [1 ISSR_HP_ACTIVE, UIAN 1 i ABHE 4, BMEEAHE 2 3;

4. JFRVIIR) HPSYS T R4, Vil a] LB 2R, BEi HPSYS A23iE A deepsleep B standby i ;
5. VilRZ55R 5, B LPSYS_AON HY ISSR_LP2HP_REQ & 0, i HPSYS #f A deepsleep B, standby i,

42,7 BRZHEZHEAE

HPSYS T A 4t5 LPSYS F ARG A B}, Biidad MM BEsi fE U5 R LN, 36l R 3T MAILBOX 5 &
GRS H AL

B YRS RS EES T ALE], BT IR 5 N B RE MAILBOX Mafigil , HI¥ HPSYS_AON [ WER_LP2HP_IRQ #I
LPSYS_AON f#) WER_HP2LP_IRQ & 1,

B ARG BRI T

L Vil S ERE S, IRFEAR RGN SRAM

2. Vil 5L B A RS0 MAILBOX #5idt, Hi MAILBOX & Hil5 RGMeE S, BlJS AT HEA sleep Hixt;

3. WU T IRE] MAILBOX HI8i)E , Mi5[al 7 i) SRAM HakICEdE (5 4 5

4. WU DT FENTE A ZS, U7 SRAM Hrisz AR sk m1 15 0] /7 SRAM. S ARG, 5 A8 52 b
AR, ZJE ATEEE AMRIFERE

5. Vila) o W BB S bR, S5 AT

4.2.8 (RIVFERNX THIRIXRITA

WS AR R UG, ERHMERE RN, i E AR IR AW T e ek e 8. PR g B @ it PB13 I
PB15 Wi~ 10 i%#%3] HCPU I+, 4 LPSYS_AON [ 27 f7#¥ PMR_FORCE_LCPU & 1 W ¥J#i# 5] LCPU I, 4
A KA R B hibernate AR HY, {#115 LPSYS_AON I fFEes 2005, ik es S EriEE5] HCPU |,

P aERL HCPU I, BN NS BT HJCHE BT -
L A& II#E] LCPU |
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HBIEINEE K /MZ Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark
B # #8 B B 44E 2D/2.5D 3|, 960KB [N7F, BT/BLES.3, TinyML FH1Z3 4% Insmse

PB13 5 PB15 [y 10 ZIREHHE

LPSYS 4bF deepsleep BY, standby #3X;;

LPSYS_AON [#J ANACR_PB_ISO #{7-# 7 1(LPSYS it AMRIIFERTANS th LCPU FL# ) 5
HPSYS 4bF deepsleep 1} standby #R{;

AT hibernate Bz,

FEIRA HCPU I, Ay LPSYS it th RIS LTI 2%, UL LPSYS HERHFE active 5 sleep #i3X. HPSYS
M deepsleep &Y standby Fz0MiE, I H HPSYS_AON ¥ ISSR_HP_ACTIVE ‘& 1 LAJ5, 4388 vl LIS 34 H: HCPU
FE1] HPSYS #dik 23 ] .

P EERE LCPU I, AN 1 DL BT HJCHk BRI -

1. JIAAVIHE] HCPU L

PB13 &} PB15 [ 10 JIAEM 5

LPSYS AbF deepsleep 1%, standby 3 ;

LPSYS_AON [fJ) ANACR_PB_ISO ZF77#i 4 1(LPSYS ik AMRI#ERILUAT i LCPU i)
AL T hibernate T,

LPSYS M deepsleep &Y, standby #UMifi, 7 H LPSYS_AON [) ANACR_PB_ISO & 0, ISSR_LP_ACTIVE & 1 LI,
PR AN 0T LE &% LCPU J3Jiin] LPSYS Hbdik=s[q]

A i

.‘“:‘k.‘“!\’

4.2.9 FIETHETRINFER

I R R IR, AT AR Y AL TAT ARSI FER L, 2 HPSYS 4b T active, sleep BY deepsleep 15
R, LDO1_VOUT HLJEMFE 1.1V, 24 HPSYS 4bF standby #zCHf, LDO1_VOUT HLJE LIRS, &% PRk
# 0V, 24 LPSYS LT active, sleep 5 deepsleep FUMf, LDO2_VOUT HLIERTF 0.9V (FERMIME) 5L 1.1V (H5RAEL
K)o 2 LPSYS 4bF standby X, LDO2_VOUT HUERTGIAIRES, SZ#i FFEE] oV, HEHHEA hibernate #5
i, LDO1_VOUT, LDO2_VOUT F1 VDD_RET #§ FF&] oV,

& 4-3: RUBEXTHREENEE

HPSYS LPSYS LDO1_VOUT | LDO2_VOUT | VDD_RET | VDD_RTC

active/sleep/deepsleep 1.1V 0.9V/1.1V 0.7V 1.1V
active/sleep/deepsleep
standby 1.1V ov 0.7V 1.1V
active/sleep/deepsleep ov 0.9V/1.1V 0.7V 1.1V
standby
standby ov ov 0.7V 1.1V
hibernate ov ov ov 1.1V
power off ov ov ov ov
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FBIRINFE KR/ Z Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark
= 1%8E 2D/2.5D 5|2, 960KB N7F, BT/BLE 5.3, TinyML #1424 hnik =g

-
—9ad ™ |
= W R B

100

4.3 HPSYS_AON Z1F

=] =]
HAH

3 4-4: HPSYS_AON ZH7EeSRRE R

Offset Attribute | Reset Value | Register Name | Register Description
0x00 PMR Power Mode Register
[31] wls 1’b0 FORCE_SLEEP | Set 1 to force enter low power mode. Will be cleared automatically
[30] rw 1’b0 FORCE_HCPU | for debug only
[1:0] rw 2’h0 MODE Power Mode: 2’h0 - active; 2’h1 - light sleep; 2’h2 - deep sleep; 2’h3 - standby
0x04 CR1 Control Register 1
[31] ™w 1’h0 GTIM_EN Enable global timer
[23:21] | w 3’h0 PIN7_MODE mode for wakeup PIN7 (PA52)
[20:18] | rw 3’h0 PIN6_MODE mode for wakeup PIN6 (PA51)
[17:15] | rw 3’h0 PIN5_MODE mode for wakeup PIN5 (PA50)
[14:12] | rw 3’h0 PIN4_MODE mode for wakeup PIN4 (PB36)
[11:9] rw 3’h0 PIN3_MODE mode for wakeup PIN3 (PB35)
[8:6] rw 3’h0 PIN2_MODE mode for wakeup PIN2 (PB34)
[5:3] rw 3’h0 PIN1_MODE mode for wakeup PIN1 (PB33)
[2:0] ™w 3’h0 PINO_MODE mode for wakeup PINO (PB32)

0 - high level, 1 - low level, 2 - pos edge, 3 - neg edge, 4/5/6/7: pos or neg edge
0x08 CR2 Control Register 2
[17:15] | rw 3’h0 PIN13_MODE | mode for wakeup PIN13 (PBR3)
[14:12] | rw 3’h0 PIN12_MODE mode for wakeup PIN12 (PBR2)
[11:9] ™ 3’h0 PIN11_MODE mode for wakeup PIN11 (PBRI)
(8:6] ™ 3’h0 PIN10_MODE mode for wakeup PIN10 (PBRO)
[5:3] ™w 3’h0 PIN9_MODE mode for wakeup PIN9 (PA54)
[2:0] ™w 3’h0 PIN8_MODE mode for wakeup PIN8 (PA53)

0 - high level, 1 - low level, 2 - pos edge, 3 - neg edge, 4/5/6/7: pos or neg edge
0x0C ACR Active Mode Control register
[31] r 1’b0 HXT48_RDY Indicate hxt48 is ready
[30] r 1’b0 HRC48_RDY Indicate hrc48 is ready
[5] rw 1’b0 DS_ULPMEM for debug only
[4] ™w 1’b0 PD_LPMEM for debug only
[3] ™w 1'b0 EXTPWR_REQ | Request power for LPSYS during Active mode
2] ™ 1’b1 PWR_REQ Request power for HPSYS during Active mode
[1] ™ 1’b1 HXT48_REQ Request hxt48 in active mode
[0] ™ 1’b1 HRC48_REQ Request hrc48 in active mode
0x10 LSCR Light Sleep Ctrl Register
[3] rw 1’b0 EXTPWR_REQ | Request power for LPSYS during Light Sleep mode
(2] rw 1’b1 PWR_REQ Request power for HPSYS during Light Sleep mode
[1] rw 1’b1 HXT48_REQ Request hxt48 in Light Sleep mode
[0] ™w 1’b1 HRC48_REQ Request hrc48 in Light Sleep mode
0x14 DSCR Deep Sleep Ctrl Register
(3] ™w 1’b0 EXTPWR_REQ | Request power for LPSYS during Deep Sleep mode
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Offset Attribute | Reset Value | Register Name | Register Description

2] ™w 1’bl PWR_REQ Request power for HPSYS during Deep Sleep mode

[1] rw 1’b0 HXT48_REQ Request hxt48 in Deep Sleep mode

[0] rw 1’b0 HRC48_REQ Request hrc48 in Deep Sleep mode

0x18 SBCR Standby Mode Ctrl Register

[3] ™w 1'b0 EXTPWR_REQ | Request power for LPSYS during Standby mode

2] ™w 1’b0 PWR_REQ Request power for HPSYS during Standby mode

(1] ™ 1’b0 HXT48_REQ Request hxt48 in Standby mode

[0] ™ 1’b0 HRC48_REQ Request hrc48 in Standby mode

0x1C WER Wakeup Enable register

[21] rw 1’b0 PIN13 Set 1 to enable PBR3 as wakeup source

[20] rw 1’b0 PIN12 Set 1 to enable PBR2 as wakeup source

[19] rw 1’b0 PIN11 Set 1 to enable PBR1 as wakeup source

[18] ™w 1’b0 PIN10 Set 1 to enable PBRO as wakeup source

[17] ™w 1’b0 PIN9 Set 1 to enable PA54 as wakeup source

[16] ™ 1’b0 PINS8 Set 1 to enable PA53 as wakeup source

[15] ™ 1’b0 PIN7 Set 1 to enable PA52 as wakeup source

[14] ™ 1’b0 PIN6 Set 1 to enable PA51 as wakeup source

[13] ™w 1’b0 PIN5 Set 1 to enable PA50 as wakeup source

[12] ™w 1’b0 PIN4 Set 1 to enable PB36 as wakeup source

[11] rw 1’b0 PIN3 Set 1 to enable PB35 as wakeup source

[10] rw 1’b0 PIN2 Set 1 to enable PB34 as wakeup source

[9] rw 1’b0 PIN1 Set 1 to enable PB33 as wakeup source

(8] ™w 1’b0 PINO Set 1 to enable PB32 as wakeup source

[7] ™w 1’b0 LP2HP_IRQ Set 1 to enable MAILBOX2 as wakeup source

(6] ™ 1’b0 LP2HP_REQ Set 1 to enable LPSYS request as wakeup source

2] ™w 1’b0 LPTIM1 Set 1 to enable LPTIM1 as wakeup source

(1] ™w 1’b0 GPIO1 Set 1 to enable IO(PA) as wakeup source

(0] rw 1’b0 RTC Set 1 to enable RTC as wakeup source

0x20 ‘WSR Wakeup Status register

[21] r 1’b0 PIN13 Indicates the wakeup status from PBR3 request. Note: the status is masked by
WER

[20] r 1’b0 PIN12 Indicates the wakeup status from PBR2 request. Note: the status is masked by
WER

[19] r 1’b0 PIN11 Indicates the wakeup status from PBR1 request. Note: the status is masked by
WER

(18] r 1’b0 PIN10 Indicates the wakeup status from PBRO request. Note: the status is masked by
WER

[17] r 1’b0 PIN9 Indicates the wakeup status from PA54 request. Note: the status is masked by
WER

[16] r 1’b0 PINS8 Indicates the wakeup status from PA53 request. Note: the status is masked by
WER

[15] r 1’b0 PIN7 Indicates the wakeup status from PA52 request. Note: the status is masked by
WER
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3 4-4: HPSYS_AON E7F=Smrat®R (&)

Offset Attribute | Reset Value | Register Name | Register Description

[14] r 1’b0 PIN6 Indicates the wakeup status from PA51 request. Note: the status is masked by
WER

[13] r 1’b0 PIN5 Indicates the wakeup status from PA50 request. Note: the status is masked by
WER

[12] r 1’b0 PIN4 Indicates the wakeup status from PB36 request. Note: the status is masked by
WER

[1 1] r 1’b0 PIN3 Indicates the wakeup status from PB35 request. Note: the status is masked by
WER

[10] r 1’b0 PIN2 Indicates the wakeup status from PB34 request. Note: the status is masked by
WER

[9] r 1’b0 PIN1 Indicates the wakeup status from PB33 request. Note: the status is masked by
WER

(8] r 1’b0 PINO Indicates the wakeup status from PB32 request. Note: the status is masked by
WER

[7] r 1’b0 LP2HP_IRQ Indicates the wakeup status from MAILBOX2. Note: the status is masked by
WER

(6] r 1’b0 LP2HP_REQ Indicates the wakeup status from LPSYS request. Note: the status is masked by
WER

(2] r 1’b0 LPTIM1 Indicates the wakeup status from LPTIM1. Note: the status is masked by WER

(1] r 1’b0 GPIO1 Indicates the wakeup status from IO(PA). Note: the status is masked by WER

[0] r 1’b0 RTC Indicates the wakeup status from RTC. Note: the status is masked by WER

0x24 WCR Wakeup Clear register

[31] wlc 1’b0 AON Write 1 to clear the AON wakeup IRQ status

[21] wlc 1'b0 PIN13 Write 1 to clear PBR3 wakeup source. Only valid if PIN wakeup is configured as
edge trigger

[20] wlc 1’b0 PIN12 Write 1 to clear PBR2 wakeup source. Only valid if PIN wakeup is configured as
edge trigger

[19] wlc 1’b0 PIN11 Write 1 to clear PBR1 wakeup source. Only valid if PIN wakeup is configured as
edge trigger

[18] wlc 1’b0 PIN10 Write 1 to clear PBRO wakeup source. Only valid if PIN wakeup is configured as
edge trigger

[17] wlc 1’b0 PIN9 Write 1 to clear PA54 wakeup source. Only valid if PIN wakeup is configured as
edge trigger

[16] wlc 1’b0 PINS8 Write 1 to clear PA53 wakeup source. Only valid if PIN wakeup is configured as
edge trigger

[15] wlc 1’b0 PIN7 Write 1 to clear PA52 wakeup source. Only valid if PIN wakeup is configured as
edge trigger

[14] wlc 1’b0 PING6 Write 1 to clear PA51 wakeup source. Only valid if PIN wakeup is configured as
edge trigger

[13] wlc 1’b0 PIN5 Write 1 to clear PA50 wakeup source. Only valid if PIN wakeup is configured as
edge trigger

[12] wlc 1’b0 PIN4 Write 1 to clear PB36 wakeup source. Only valid if PIN wakeup is configured as
edge trigger

[11] wlc 1’b0 PIN3 Write 1 to clear PB35 wakeup source. Only valid if PIN wakeup is configured as
edge trigger

[10] wlc 1’b0 PIN2 Write 1 to clear PB34 wakeup source. Only valid if PIN wakeup is configured as
edge trigger
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3 4-4: HPSYS_AON E7F=Smrat®R (&)

Offset Attribute | Reset Value | Register Name | Register Description

[9] wlc 1’b0 PIN1 Write 1 to clear PB33 wakeup source. Only valid if PIN wakeup is configured as
edge trigger

(8] wlc 1’b0 PINO Write 1 to clear PB32 wakeup source. Only valid if PIN wakeup is configured as
edge trigger

0x28 ISSR Inter System Wakeup Register

[5] r I’h1 LP_ACTIVE read 1 indicates LPSYS is active

[4] ™w I’h1 HP_ACTIVE write 1 to indicates HPSYS is active

[1] r 1’b0 LP2HP_REQ indicate LPSYS request exists

[0] ™w 1'b0 HP2LP_REQ write 1 to request LPSYS to stay in active mode

0x2C ANACR Analog Control Register

(1] ™ 1’b0 VHP_ISO Set 1 to force off all HPSYS related analog modules

[0] ™w 1’b0 PA_ISO Set 1 to force IO(PA) into retention mode

0x30 GTIMR Global Timer Register

[31:0] r 32’h0 CNT Global timer value

0x34 RESERVEOQ Reserved Register 0

[31:0] rw 32°b0 DATA for debug only

0x38 RESERVE1 Reserved Register 1

[31:0] ™w 32’b0 DATA for debug only

4.4 LPSYS_AON Z7758

F 4-5: LPSYS_AON E7F=SMET R

Offset Attribute | Reset Value Register Name Register Description
0x00 PMR Power Mode Register
[31] wls 1’b0 FORCE_SLEEP Set 1 to force enter low power mode. Will be cleared automatically
[30] w 1’60 FORCE_LCPU 0: SWD connected to HCPU
1: SWD connected to LCPU
2] w 1’b1 CPUWAIT Stall CPU out of reset. Should be cleared before LCPU run
[1:0] w 2’h0 MODE Power Mode: 2’h0 - active; 2’h1 - light sleep; 2’h2 - deep sleep; 2°h3 - standby
0x04 CR1 Control Register 1
[31] ™ 1’h0 GTIM_EN Enable global timer
[30:28] | 1w 3’h0 PBR_SEL1 for debug only
[27:25] | tw 3’h0 PBR_SELO for debug only
[23:21] | rw 3’h0 PIN7_MODE mode for wakeup PIN7 (PA52)
[20:18] | rw 3’h0 PIN6_MODE mode for wakeup PIN6 (PA51)
[17:15] | rw 3’h0 PIN5_MODE mode for wakeup PIN5 (PA50)
[14:12] | rw 3’h0 PIN4_MODE mode for wakeup PIN4 (PB36)
[11:9] ™w 3’h0 PIN3_MODE mode for wakeup PIN3 (PB35)
[8:6] ™w 3’h0 PIN2_MODE mode for wakeup PIN2 (PB34)
[5:3] ™ 3’h0 PIN1_MODE mode for wakeup PIN1 (PB33)

UM5601-SF32LB56x-CN

48/435 V1.0.5

©2026 BRI (Ex ) BRAF  http://www.sifli.com



http://www.sifli.com

Sl

=>

SF32LB56x

BB B

FBIRINFE KR/ Z Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark
= 1%8E 2D/2.5D 5|2, 960KB N7F, BT/BLE 5.3, TinyML #1424 hnik =g

% 4-5: LPSYS_AON E77aEmgf®R (4)

Offset Attribute | Reset Value Register Name Register Description
[2:0] ™w 3’h0 PINO_MODE mode for wakeup PINO (PB32)
0 - high level, 1 - low level, 2 - pos edge, 3 - neg edge, 4/5/6/7: pos or neg edge
0x08 CR2 Control Register 2
[17:15] | rw 3’h0 PIN13_MODE mode for wakeup PIN13 (PBR3)
[14:12] | 1w 3’h0 PIN12_MODE mode for wakeup PIN12 (PBR2)
[11:9] ™w 3’h0 PIN11_MODE mode for wakeup PIN11 (PBR1)
[8:6] rw 3’h0 PIN10_MODE mode for wakeup PIN10 (PBRO)
[5:3] rw 3’h0 PIN9_MODE mode for wakeup PIN9 (PA54)
[2:0] ™w 3’h0 PINS_MODE mode for wakeup PIN8 (PA53)
0 - high level, 1 - low level, 2 - pos edge, 3 - neg edge, 4/5/6/7: pos or neg edge
0x0C ACR Active Mode Control register
[31] r 1’b0 HXT48_RDY Indicate hxt48 is ready
[30] r 1’b0 HRC48_RDY Indicate hrc48 is ready
[10] ™w 1’b0 DS_DTCM for debug only
[9] ™w 1’b0 DS_ITCM for debug only
(8] ™w 1’b0 DS_RAM2 for debug only
[7] ™w 1’b0 DS_RAM1 for debug only
[6] ™w 1’b0 DS_RAMO for debug only
(4] rw 1’b0 EXTPWR_REQ Request power for HPSYS during Active mode
(3] ™w 1’bl PWR_REQ Request power for LPSYS during Active mode
[2] ™ 1’b1 HXT48_REQ Request hxt48 in active mode
[1] ™w 1’b1 HRC48_REQ Request hrc48 in active mode
0x10 LSCR Light Sleep Ctrl Register
[4] ™w 1’b0 EXTPWR_REQ Request power for HPSYS during Light Sleep mode
[3] w 1b1 PWR_REQ Request power for LPSYS during Light Sleep mode
2] ™w 1b1 HXT48_REQ Request hxt48 in Light Sleep mode
(1] rw 1’bl HRC48_REQ Request hrc48 in Light Sleep mode
0x14 DSCR Deep Sleep Ctrl Register
(4] w 1’b0 EXTPWR_REQ Request power for HPSYS during Deep Sleep mode
(3] ™w 1’b0 PWR_REQ Request power for LPSYS during Deep Sleep mode
(2] ™w 1’b0 HXT48_REQ Request hxt48 in Deep Sleep mode
[1] rw 1’b0 HRC48_REQ Request hrc48 in Deep Sleep mode
0x18 SBCR Standby Mode Ctrl Register
[10] ™w 1’h0 PD_DTCM for debug only
[9] ™ 1’h0 PD_ITCM for debug only
(8] ™ 1’h0 PD_RAM2 for debug only
[7] ™w 1’h0 PD_RAM1 for debug only
[6] ™w 1’h0 PD_RAMO for debug only
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% 4-5: LPSYS_AON E77aEmgf®R (4)

Offset Attribute | Reset Value Register Name Register Description
[4] ™w 1’b0 EXTPWR_REQ Request power for HPSYS during Standby mode
[3] ™w 1’b0 PWR_REQ Request power for LPSYS during Standby mode
(2] ™w 1’b0 HXT48_REQ Request hxt48 in Standby mode
[1] ™wW 1’b0 HRC48_REQ Request hrc48 in Standby mode
0x1C WER Wakeup Enable register
[21] ™ 1’b0 PIN13 Set 1 to enable PBR3 as wakeup source
[20] ™w 1’b0 PIN12 Set 1 to enable PBR2 as wakeup source
[19] ™w 1’b0 PIN11 Set 1 to enable PBR1 as wakeup source
[18] ™w 1’b0 PIN10 Set 1 to enable PBRO as wakeup source
[17] ™w 1’b0 PIN9 Set 1 to enable PA54 as wakeup source
[16] ™w 1’b0 PIN8 Set 1 to enable PA53 as wakeup source
[15] ™w 1’b0 PIN7 Set 1 to enable PA52 as wakeup source
[14] ™w 1’60 PIN6 Set 1 to enable PA51 as wakeup source
[13] ™w 1’b0 PIN5 Set 1 to enable PA50 as wakeup source
[12] ™w 1’b0 PIN4 Set 1 to enable PB36 as wakeup source
[11] ™ 1’b0 PIN3 Set 1 to enable PB35 as wakeup source
[10] ™w 1’b0 PIN2 Set 1 to enable PB34 as wakeup source
[9] ™w 1’b0 PIN1 Set 1 to enable PB33 as wakeup source
(8] ™w 1’b0 PINO Set 1 to enable PB32 as wakeup source
[7] ™ 1’b0 HP2LP_IRQ Set 1 to enable MAILBOX1 as wakeup source
[6] ™w 1’b0 HP2LP_REQ Set 1 to enable HPSYS request as wakeup source
[5] ™w 1’b0 BT Set 1 to enable BT as wakeup source
(4] w 1’60 LPCOMP2 Set 1 to enable LPCOMP2 as wakeup source
(3] ™w 1’b0 LPCOMP1 Set 1 to enable LPCOMP1 as wakeup source
2] ™w 1’b0 LPTIM2 Set 1 to enable LPTIM2 as wakeup source
(1] ™ 1’b0 GPIO2 Set 1 to enable IO (PB) as wakeup source
[0] ™w 1’b0 RTC Set 1 to enable RTC as wakeup source
0x20 WSR Wakeup Status register
[21] r 1’b0 PIN13 Indicates the wakeup status from PBR3 request. Note: the status is masked by
WER
[20] r 1’b0 PIN12 Indicates the wakeup status from PBR2 request. Note: the status is masked by
WER
[19] r 1’b0 PIN11 Indicates the wakeup status from PBR1 request. Note: the status is masked by
WER
(18] r 1’b0 PIN10 Indicates the wakeup status from PBRO request. Note: the status is masked by
WER
[17} r 1’b0 PIN9 Indicates the wakeup status from PA54 request. Note: the status is masked by
WER
[16] r 1’b0 PIN8 Indicates the wakeup status from PA53 request. Note: the status is masked by
WER
[15] r 1’b0 PIN7 Indicates the wakeup status from PA52 request. Note: the status is masked by
WER
[14] r 1’b0 PIN6 Indicates the wakeup status from PA51 request. Note: the status is masked by
WER
iR T L.
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% 4-5: LPSYS_AON E77aEmgf®R (4)

Offset Attribute | Reset Value Register Name Register Description

[13] r 1’b0 PIN5 Indicates the wakeup status from PA50 request. Note: the status is masked by
WER

[12] r 1’b0 PIN4 Indicates the wakeup status from PB36 request. Note: the status is masked by
WER

[11] r 1’b0 PIN3 Indicates the wakeup status from PB35 request. Note: the status is masked by
WER

[10] r 1’b0 PIN2 Indicates the wakeup status from PB34 request. Note: the status is masked by
WER

[9] r 1’b0 PIN1 Indicates the wakeup status from PB33 request. Note: the status is masked by
WER

(8] r 1’b0 PINO Indicates the wakeup status from PB32 request. Note: the status is masked by
WER

[7] r 1’b0 HP2LP_IRQ Indicates the wakeup status from MAILBOX1. Note: the status is masked by
WER

(6] r 1’b0 HP2LP_REQ Indicates the wakeup status from HPSYS request. Note: the status is masked by
WER

[5] r 1’b0 BT Indicates the wakeup status from BT. Note: the status is masked by WER

[4] r 1’b0 LPCOMP2 Indicates the wakeup status from LPCOMP2. Note: the status is masked by WER

[3] r 1’b0 LPCOMP1 Indicates the wakeup status from LPCOMP1. Note: the status is masked by WER

(2] r 1’b0 LPTIM2 Indicates the wakeup status from LPTIM2. Note: the status is masked by WER

[1] r 1’b0 GPIO2 Indicates the wakeup status from IO (PB). Note: the status is masked by WER

[0] r 1’b0 RTC Indicates the wakeup status from RTC. Note: the status is masked by WER

0x24 WCR Wakeup Clear register

[31} wlc 1’b0 AON Write 1 to clear the AON wakeup IRQ status

[21] wlc 1’b0 PIN13 Write 1 to clear PBR3 wakeup source. Only valid if PIN wakeup is configured as
edge trigger

[20] wlc 1’b0 PIN12 Write 1 to clear PBR2 wakeup source. Only valid if PIN wakeup is configured as
edge trigger

[19] wlc 1’b0 PIN11 Write 1 to clear PBR1 wakeup source. Only valid if PIN wakeup is configured as
edge trigger

[18] wlc 1’b0 PIN10 Write 1 to clear PBRO wakeup source. Only valid if PIN wakeup is configured as
edge trigger

[17] wlc 1’b0 PIN9 Write 1 to clear PA54 wakeup source. Only valid if PIN wakeup is configured as
edge trigger

[16] wlc 1’b0 PIN8 Write 1 to clear PA53 wakeup source. Only valid if PIN wakeup is configured as
edge trigger

[15] wlc 1’b0 PIN7 Write 1 to clear PA52 wakeup source. Only valid if PIN wakeup is configured as
edge trigger

[14] wlc 1’b0 PIN6 Write 1 to clear PA51 wakeup source. Only valid if PIN wakeup is configured as
edge trigger

[13] wlc 1’b0 PIN5 Write 1 to clear PA50 wakeup source. Only valid if PIN wakeup is configured as
edge trigger

[12} wlc 1’b0 PIN4 Write 1 to clear PB36 wakeup source. Only valid if PIN wakeup is configured as
edge trigger

[11] wlc 1’b0 PIN3 Write 1 to clear PB35 wakeup source. Only valid if PIN wakeup is configured as
edge trigger

[10] wlc 1’b0 PIN2 Write 1 to clear PB34 wakeup source. Only valid if PIN wakeup is configured as
edge trigger
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% 4-5: LPSYS_AON E77aEmgf®R (4)

Offset Attribute | Reset Value Register Name Register Description

[9] wlc 1’b0 PIN1 Write 1 to clear PB33 wakeup source. Only valid if PIN wakeup is configured as
edge trigger

(8] wlc 1’b0 PINO Write 1 to clear PB32 wakeup source. Only valid if PIN wakeup is configured as
edge trigger

0x28 ISSR Inter System Status Register

[5] r 1’h1 HP_ACTIVE read 1 indicates HPSYS is active

[4] w 1’h1 LP_ACTIVE write 1 to indicates LPSYS is active

[1] r 1’b0 HP2LP_REQ indicate HPSYS request exists

[0] ™w 1’b0 LP2HP_REQ write 1 to request HPSYS to stay in active mode

0x2C TARGET BT sleep time target

[27:0] ™ 28’h0 SLEEP_TARGET bt sleep time target in cycles of clk_Ip

0x30 ACTUAL BT actual sleep time

[27:0] r 28’h0 SLEEP_CNT bt actual sleep time in cycles of clk_Ip. If not woken up by software or external
interrupt, sleep_cnt counts up every clk_lp cycle, until reaches sleep_target

0x34 PRE_WKUP time before bt awake

[25:16] | rw 10’h18 WKUP_TIME cycles of clk_Ip for LPSYS ready before bt awake.

[9:0] ™wW 10’h20 XTAL_TIME cycles of clk_lp for hxt48 ready before bt awake.

0x38 SLP_CFG BT sleep configuration

(3] ™w 1’h0 XTAL_FORCE_OFF | for debug only

2] w 1’h0 XTAL_ALWAYS_ON | for debug only

0x3C SLP_CTRL BT sleep control

[6] r 1’h1 BT_WKUP bt wakeup source. 1 means bt has not enter sleep or has enter wakeup procedure

[5] r 1’h1 XTAL_REQ xtal request status. 1 means bt is requiring xtal.

[4] r 1’h0 SLEEP_STATUS bt sleep status. 1 means bt is sleeping and sleep_cnt is counting up

(1] wls ’h0 WKUP_REQ software request to wakeup bt. Will be cleared automatically

[0] wls 1’h0 SLEEP_REQ bt sleep request. Will be cleared automatically

0x40 ANACR Analog Control Register

[1] ™w 1’b0 VLP_ISO Set 1 to force off all LPSYS related analog modules

[0] w 1’b0 PB_ISO Set 1 to force IO(PB) into retention mode

0x44 GTIMR Global Timer Register

[31:0] r 32’h0 CNT Global timer value

0x48 RESERVEO0 Reserved Register 0

[31:0] rw 32’b0 DATA for debug only

0x4C RESERVE1 Reserved Register 1

[31:0] ™w 32°b0 DATA for debug only

0x100 SPR Stack Pointer Register
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% 4-5: LPSYS_AON E77aEmgf®R (4)

Offset Attribute | Reset Value Register Name Register Description
[31:0] ™w 32’h20120000 | SP LCPU stack pointer address
0x104 PCR Pointer Counter Register
[31:0] w 32’h00100875 | PC LCPU PC pointer address
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5 HNEH

51 @&

BRI Z IR 120 A ATECE 10 M, A4 79 40T HPSYS Uil 10(PA00~PA78), 37 AT LPSYS fiif [l
10(PB00~PB36), L1J% 4 MEIIFE 10 (PBROO~PBRO3) . A[FIEFHIE A REAS MY 10 MBI AIA . A4>il
FI 1O mlp Sy v A th DORE, JF k7 o B SRS A b R Hi B, MECE Y GPIO JfiER, ANl 10 ¥
ARG FELF Y R R BRI Al PO, T PR AR G ML (IR REAE A e i

5.2 10 &#4

BN 10 ISR
vDDIO
{E
E vss
PE LATCH ]
PS LATCH

5-1: 10 4544

DS T E IS BREE, H PINMUX X 10 fy DSO #l DS1 ZF7EaRE . {DS1,DS0] MUftH 0 5] 3, KRR
Wi K

10 %t O 1 OF i, HE4lE PINMUX Xf i 10 Y FSEL ZAfEasib B mThaE, [ Shmess 2R ShRErH .
10 I AfREH PINMUX X1 10 [ IE ZFfrantsil. 24 IE Eihd, A HSE 1AHE PINMUX X0 10 119 FSEL 2F
74 B S 2IAHRN DIRE RIS A s 24 IE MAIRET, AHR DORETCIEAREE 10 dm A L.

PE F1 PS T4 10 (9 F FHIEBH, H PINMUX XJi 10 B4 PE Fl PS 27845 € . PE iy 0 I} | FHzHLFHIA
"%, PE 1, PSS 0 Ik, FHIHBHAR . PE Ny 1, PS Ky 1 B, FHirPHARL. F FHiBHAYPHIEZ N 10k~40k
MR, 5 10 AMERHL IS LA S 32 1R SEAH G
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5.3 WNWHIERE

WAl E PINMUX XF I 10 [¥) FSEL Z977a%, LR AL E 10 A% AR WL 2 T ohferh i —f . &4 10 B
TSt B T RE RT LALE GPIO A5 B e Arif) . Sz Ihie A, o Ad b oo, BTG ZRR XTI 10 /) IE 7
FA8E 1,

BN ] 10 AT GPIO ThE, MR 10 A i B GPIO fildisthl . Tt 10 Beg hWERhIhfE, 10 Hy AXfE
% M\ GPIO A sz, FFrI /=4 GPIO Hl#r,

HHA PA WU PALI2C_UART IR, % 10 W LIMED HPSYS HLE—4> 12C 2 USART {4 {55 {#
Ao BRI~ D5 518 5 278 HPSYS_CFG rfas PHgsE . B2k PAO7 /2y USART2 1) TXD fif
HI, U E PINMUX %7 %) PAD_PAO7_FSEL 3 4 (XM, PA_I2C_UART), JFiX# HPSYS_CFG Zf£ 7k US-
ART2_PINR_TXD_PIN 2y 7 (X} /i PAO7) o JWEFEEAAHFZ ML NESREBIR 14 10 &5 EIfEHR .

BN PA WU PA_TIM JIBERS, 1% 10 nTLIEDy HPSYS "UTE—4~ GPTIM Ry M Sl . BAARMENIEAS
PO S0 2 AF HPSYS_CFG if7ar P8 . B2k PA60 1y GPTIM2 1 CH3 ffi}H], #i{# PINMUX
PFF4% 1) PAD_PA60_FSEL 2y 5(XfJi; PA_TIM) , JF # HPSYS_CFG #F /¢ #f) GPTIM2_PINR_CH3_PIN 2}y 60 (Xf
I PA60) o BIiEEAHGZ ME NG SR 2 B[R —4 10 25 EIREH R,

MRS PB MU PB_I2C_UART JJfiEitf, % 10 W LIfED LPSYS FLE—4> 12C 2 USART A9t {5 5. H
AR A% P55 TG 20 LPSYS_CFG A7 i 6 AE o Bl A5 25k PB28 410 12C5 Hy SDA filiff], 7 i & PIN-
MUX %5 f¢ #5¥) PAD_PB28_FSEL Jy 2 (X /if PB_LI2C_UART), Jfi¥'# LPSYS_CFG %/ & 12C5_PINR_SDA_PIN
28 (X1 PB28) . BIFERAZ AR O fF S ERIR—A> 10 225 RIIEH R,

YA PB WL PB_TIM ZBEHT, 1% 10 W LMER LPSYS HERE —4> GPTIM 4% M5 S ], B4
EE 50T B LPSYS_CFG {7 & i . Pl 2k PB12 /09 GPTIMS 19 ETR ffH], #iE PINMUX
P ff4s1 PAD_PB12_FSEL 24 3 (Xf)i; PB_TIM), Jfi# LPSYS_CFG 7§ /¥ ETR_PINR_ETR5_PIN 4 12 (X} )i
PB12). WEREAKZ ML NFEZHERIR 1 10 S5HRIGEHR .

54 10 5FH

SR EHRPG, 10 BOMELE BRI N R B (PE BRIAMEDN 1), i AP 10 B E A PRk ik 10 i
BoNE, 70K PE E N 0, 10 BH N GPIO Pifg, 31 H. GPIO % th i REHA] .

5.5 I2C &zt

#Ro> 10 AIRLE Sy 12C B8, BT X 12C THREREAT 7ML, SCRFERIYGFIERHLIT (20mA), JEN ERLDIIENE
R T UERREH . % PINMUX XJhy 10 f) MODE Z#f7es & 1 Alflife 12C #5x, 12C BN {UAE 10 B R 12C
IIRERHT S o

AIAC A 12C B 10 44

PA17, PA18, PA48, PA49, PB00O, PBO1, PB23, PB24,
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. . FBIRINFE K /& Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark
B B =R B 48E 20/2.5D 318, 960KB 77, BT/BLES.3, TinyML iHL&R MMz

5.6 GPIO G

2410 AL A GPIO JIfigRt, 10 A O Ml OF #&iHilf55 H GPIO i frantatil, MIifir=4: 10 (g . HPSYS il
10(PA00~PA78) Hi HPSYS_GPIO #%ifil, LPSYS fYifi 1] 10(PB0O0~PB36) Hi LPSYS_GPIO %, GPIO 7%t
AT N — S 10, 14 HPSYS_GPIO H' DOERO A9 Eb4E 0 XF i PA0O, Fb4F 31 XM/ PA31; DOERI Lt
$ 0 XN PA32, HUHF 31 XA PA63; DOER2 LG4SR 0 XN PA64, LA 14 X5 PA78,

DOERx ZF17#% ELEESE R 10 /Y OE {55, N 1 B 10 Mk S8, A o B 10 AY% H JCWr, 4R nT DL i &
DOERx #if7a%, WATLAMLE DOESRx & DOECRx #EA TS s2i HE 10,

DORx 7Fff#y HAEHER] 10 B9 O {55, I 1 Bf 10 BYfa i A E s, 4 0 B 10 A i M AIRHL -, B0 nT DL %
il ‘% DORx 2ifF#s, WA LARCE DOSRx 5% DOCRx #4707 #5AE LI S 10,

GPIO HEHu b H (B & N
Wtk o, IO OE R 1, O K 0, HJ DOERx Xf I LARHCE A 1, DORx Xf M LA E H 0,
Wik 1, FM IO OE 1, O K 1, B DOERx R FLAFRCE A 1, DORx MR FLARRCE R 1.

i BRI I I, 2 ARG B RO, AR 10 N ERIHEE (PE=1,PS=1), mi7EE A ik
LR

GPIO ki H W BC & LR
THRHH 0, FF 10 Y OE 1, O Ky 0, EJ DOERx Xfj FUAFHCE H 1, DORx X LARHLE 4 0,
Tt 1, F# 10 /9 OE & 0, B DOERx HYXT I HLEFACE A 0,

5.7 GPIO &\

TCig 10 WA AMPRIINRE, 10 f AXIREAE M GPIO 777 4% DIRx I, Jf ATARMEMAC &7 42 GPIO HlkT,

10 W RERANE R BT TFF . BT LA B B TERx 297748, tal AR E IESRx 5% IECRx #EFT0451E LG
FIHE 10,

R 10 RACE A GPIO THfE, 10 FRWHin] 4k, I AT 2 10 P AR IR, R S PR IR B SCFA]
GPIO BT A i 2R AL 10 i A 5 o0 e v IR L/ T R JBGAT RS, AR 3R

IPH | IPL ITR=0 ITR=1
o | sz | Pk
| M | PR
o [ mwE [ Lo
AT

—_ = O | O

ITR FHTEBE W 225 34 nT DA EAEEC S ITRx 29474y, Al DA ITSRx 5%, ITCRx M7 #54E LI o s2 i
HE 10,

IPH F T RE & el BT TP 45 AT DA B HEC E IPHRx 29 /7a%, ] DAIBCE IPHSRx 5% IPHCRx #E£7
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FIFRAE IR E 10,

IPL T REAR A2l R AT R IR 26 o R PF AT L BRI B IPLRx 777, AT LAFC . IPLSRx B IPLCRx #£7
LI ELE 10,

FEA Y 1O TS ISRx A5if, [A] ISRx MIAHAY LUAES 1 7] LATEREHIWRRAS .

5.8 Kzl GPIO (PA) %%

% 5-1: X#38 GPIO ( PA ) &ERIFI%E

Pin Number
SF32LB565
SF32LB560 SE32LB561 SF32LB566 | Pin Name | Type | Sel # | Function
SF32LB563
SF32LB567
QFN68L QFN68L BGA175
0 GPIO_AO
2 WLAN_ACTIVE
3 ATIM1_CH1
- - R9 PAOO 1/0 PD 4 PA_I2C_UART
5 PA_TIM
6 SCI_CLK
Others Reserved
0 GPIO_A1
2 BT_ACTIVE
3 ATIM1_CHIN
- - P9 PAO1 1/0 PD ! PAT2C_UART
5 PA_TIM
6 SCI_DIO
7 SPI1_DI
Others Reserved
0 GPIO_A2
2 BT_COLLISION
4 PA_I2C_UART
- - M9 PAO2 1/0 PD 5 PA_TIM
6 SCI_RST
7 SPI1_CS
Others Reserved
0 GPIO_A3
3 ATIM1_CH2
4 PA_I2C_UART
- - L9 PAO3 /0 PD > PATIM
6 CANI1_TXD
7 SPI1_DO
8 SPI11_DIO
Others Reserved
ZERT L.
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R 5-1: X3 GPIO (PA ) BEMIFIE (4)

Pin Number
SF32LB565
SF32LB560 SE32LB561 SF32LB566 | Pin Name | Type | Sel # | Function
SF32LB563
SF32LB567
QFN68L QFN68L BGA175
0 GPIO_A4
2 BT_PRIORITY
3 ATIM1_CH2N
- - N§ PAO4 /O PD ! PATZC_UART
5 PA_TIM
6 CAN1_RXD
7 SPI1_CLK
Others Reserved
0 GPIO_A5
- 26 P8 PAO5 1/0 PD ! PAT2C_UART
5 PA_TIM
Others Reserved
0 GPIO_A6
1 SD2_DIO2
2 MPI3_CS
24 24 M8 PAO6 1/0 PU 3 12S1_MCLK
4 PA_I2C_UART
5 PA_TIM
Others Reserved
0 GPIO_A7
1 SD2_DIO3
2 MPI3_DIO1
23 23 L7 PAO7 /0 PD 3 12S1_SDI
4 PA_I2C_UART
5 PA_TIM
Others Reserved
0 GPIO_A8
1 SD2_CLK
2 MPI3_DIO2
22 22 R7 PAOS8 1/0 PD 3 12S1_SDO
4 PA_I2C_UART
5 PA_TIM
Others Reserved
0 GPIO_A9
1 SD2_CMD
2 MPI3_DIOO
21 21 P7 PAO9 1/0 PU 3 12S1_BCK
4 PA_I2C_UART
5 PA_TIM
Others Reserved
LR T
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# 5-1: X#%id GPIO (PA ) BERIFIR (4)
Pin Number
SF32LB565
SF32LB560 SE32LB561 SF32LB566 | Pin Name | Type | Sel # | Function
SF32LB563
SF32LB567
QFN68L QFN68L BGA175
0 GPIO_A10
1 SD2_DIOO
2 MPI3_CLK
20 20 J7 PA10 1/0 PU 3 12S1_LRCK
4 PA_I2C_UART
5 PA_TIM
Others Reserved
0 GPIO_A11
1 SD2_DIO1
19 19 M6 PA11 1/0 PD 2 MPL3_DIO3
4 PA_I2C_UART
5 PA_TIM
Others Reserved
0 GPIO_A12
1 SD1_DIO2
- - R6 PA12 1/0 PU 2 MPL3CS
4 PA_I2C_UART
5 PA_TIM
Others Reserved
0 GPIO_A13
1 SD1_DIO6
2 BT_ACTIVE
/0 3 ATIM1_CH3
- - N5 PA13 PD
4 PA_I2C_UART
5 PA_TIM
6 LCDC1_DPI_R1
Others Reserved
0 GPIO_A14
1 SD1_DIO7
2 WLAN_ACTIVE
- - M5 PA14 I/O PD > ATIMI_CHSN
4 PA_I2C_UART
5 PA_TIM
6 LCDC1_DPI_RO
Others Reserved
0 GPIO_A15
1 SD1_DIO1
- - R5 PA15 1/0 PD 2 MPI3_DIOS
4 PA_I2C_UART
5 PA_TIM
Others Reserved
ZERT L.
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FBIRINFE KR/ Z Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark

B B B ¥ Z 146 2D/2.5D 3|%, 960KB N7F, BT/BLES.3, TinyML 142 4% inid% 8
# 5-1: X#%id GPIO (PA ) BERIFIR (4)
Pin Number
SF32LB565
SF32LB560 SE32LB561 SF32LB566 | Pin Name | Type | Sel # | Function
SF32LB563
SF32LB567
QFN68L QFN68L BGA175
0 GPIO_Al6
3 ATIM1_CH4
- - L5 PA16 1/0 PD 4 PA-T2C_UART
5 PA_TIM
6 LCDC1_DPI_R2
Others Reserved
0 GPIO_A17
2 #USB11_DP
17 17 P5 PA17 /0 PU > ATIMI_PKIN
4 PA_I2C_UART
5 PA_TIM
Others Reserved
0 GPIO_A18
2 #USB11_DM
16 16 P4 PA18 1/O PD > ATIMI_PKINZ
4 PA_I2C_UART
5 PA_TIM
Others Reserved
0 GPIO_A19
1 SD1_DIO5
2 BT_PRIORITY
- - P3 PA19 1/0 PD > ATIMI_ETR
4 PA_I2C_UART
5 PA_TIM
6 LCDC1_DPI_R4
Others Reserved
0 GPIO_A20
1 SD1_DIO3
2 MPI3_DIO1
3 SPI1_CLK
- - P1 PA20 I/0 PD 4 PA_I2C_UART
5 PA_TIM
7 [2S1_LRCK
8 I[/OM1_DATA
Others Reserved
0 GPIO_A21
1 SD1_DIO4
2 BT_COLLISION
- - R2 PA21 1/0 PD 4 PA_I2C_UART
5 PA_TIM
6 LCDCI1_DPI_R5
Others Reserved
LT
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FBIRINFE KR/ Z Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark
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R 5-1: X3 GPIO (PA ) BEMIFIE (4)

Pin Number
SF32LB565
SF32LB560 SE32LB561 SF32LB566 | Pin Name | Type | Sel # | Function
SF32LB563
SF32LB567
QFN68L QFN68L BGA175
0 GPIO_A22
1 SD1_DIOO
- - R3 PA22 1/0 PD 2 MPIL3-CLK
4 PA_I2C_UART
5 PA_TIM
Others Reserved
0 GPIO_A23
4 PA_I2C_UART
- - P2 PA23 1/0 PU 5 PA_TIM
6 LCDC1_DPI_R6
Others Reserved
0 GPIO_A24
2 ATIM1_CH1
3 SPI1_CS
4 PA_I2C_UART
- - N4 PA24 1/0 PD 5 PA_TIM
6 LCDC1_DPI_R3
7 12S1_SDI
8 I[/OM1_CLK
Others Reserved
0 GPIO_A25
1 SD1_CLKIN
2 ATIM1_CHIN
3 SPI1_DI
- - N3 PA25 /0 PD 4 PA-12C_UART
5 PA_TIM
6 LCDC1_DPI_R7
7 12S1_BCK
8 [JOM2_DATA
Others Reserved
LR T L.
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R 5-1: X3 GPIO (PA ) BEMIFIE (4)

SF32LB56x

FBIRINFE KR/ Z Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark
=48k 2D/2.5D 3|2, 960KB K7F, BT/BLE 5.3, TinyML #1424 hnik 25

Pin Number

SF32LB560

SF32LB561
SF32LB563

SF32LB565
SF32LB566
SF32LB567

QFN68SL

QFN6SL

BGA175

Pin Name

Type

Sel #

Function

N1

PA26

1/0

PD

GPIO_A26

SD1_CLK

MPI3_DIO2

SPI1_DO

PA_I2C_UART

PA_TIM

N[l h|lw[ND][—=|O

1281_SDO

I/OM2_CLK

Others

Reserved

N2

PA27

1/0

PU

GPIO_A27

SD1_CMD

MPI3_DIOO

PA_I2C_UART

PA_TIM

Others

Reserved

15

15

M3

PA28

1/0

PU

0

GPIO_A28

SPI2_CS

SWDIO

PA_I2C_UART

PA_TIM

LCDC1_DPI_GO

2
3
4
5
6
7

LCDC1_JDI_B2

8

LCDC1_8080_DIO2

Others

Reserved

L4

PA29

1/0

PD

0

GPIO_A29

SPI2_DI

ATIM1_CH2

PA_I2C_UART

PA_TIM

LCDC1_DPI_G5

N[ | AW

LCDCI1_JDI_R1

8

LCDC1_8080_DIO3

Others

Reserved

M2

PA30

1/0

PD

GPIO_A30

SPI2_CLK

ATIM1_CH2N

PA_I2C_UART

PA_TIM

LCDC1_DPI_G1

N ||| AW

LCDCI1_JDI_B1

8

LCDC1_8080_DIO4

Others

Reserved
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FBIRINFE KR/ Z Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark
=48k 2D/2.5D 3|2, 960KB K7F, BT/BLE 5.3, TinyML #1424 hnik 25

R 5-1: X3 GPIO (PA ) BEMIFIE (4)

Pin Number
SF32LB565
SF32LB560 SE32LB561 SF32LB566 | Pin Name | Type | Sel # | Function
SF32LB563
SF32LB567
QFN68L QFN68L BGA175
0 GPIO_A31
3 SWCLK
4 PA_I2C_UART
14 14 K5 PA31 /0 PD > PATIM
6 LCDC1_DPI_G6
7 LCDC1_JDI_R2
8 LCDC1_8080_DIO5
Others Reserved
0 GPIO_A32
4 PA_I2C_UART
5 PA_TIM
- - L3 PA32 /0 PD 6 LCDC1_DPI_G2
7 LCDC1_JDI_G2
8 LCDC1_8080_DIO6
Others Reserved
0 GPIO_A33
1 LCDC1_SPI_TE
4 PA_I2C_UART
13 13 L1 PA33 1/0 PD 5 PA_TIM
6 LCDC1_DPI_G3
8 LCDC1_8080_TE
Others Reserved
0 GPIO_A34
2 SPI2_DO
3 SPI2_DIO
4 PA_I2C_UART
- - L2 PA34 I/0 PU 5 PA_TIM
6 LCDC1_DPI_G4
7 LCDC1_JDI_G1
8 LCDC1_8080_DIO7
Others Reserved
0 GPIO_A35
4 PA_I2C_UART
- - K1 PA35 1/0 PD 5 PA_TIM
6 LCDC1_DPI_G7
Others Reserved
0 GPIO_A36
1 LCDC1_SPI_CS
4 PA_I2C_UART
12 12 K4 PA36 /0 PU > PATIM
6 LCDC1_DPI_BO
7 LCDC1_JDI_HCK
8 LCDC1_8080_CS
Others Reserved
LRI
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R 5-1: X3 GPIO (PA ) BEMIFIE (4)

SF32LB56x

FBIRINFE KR/ Z Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark
=48k 2D/2.5D 3|2, 960KB K7F, BT/BLE 5.3, TinyML #1424 hnik 25

Pin Number

SF32LB560

SF32LB561
SF32LB563

SF32LB565
SF32LB566
SF32LB567

QFN68SL

QFN6SL

BGA175

Pin Name

Type

Sel #

Function

11

11

J5

PA37

1/0

PD

GPIO_A37

LCDCI1_SPI_CLK

12S1_MCLK

PA_I2C_UART

PA_TIM

|| K| |[—=]|O

LCDCI1_DPI_B1

8

LCDC1_8080_WR

Others

Reserved

10

10

K2

PA38

1/0

PD

GPIO_A38

LCDCI1_SPI_DIOO

12S51_SDI

PA_I2C_UART

PA_TIM

LCDCI1_DPI_B2

A I = N O, T B SN B SR

LCDCI1_JDI_HST

8

LCDC1_8080_RD

Others

Reserved

H5

PA39

1/0

PD

GPIO_A39

LCDC1_SPI_DIO1

1251_SDO

PA_I2C_UART

PA_TIM

LCDC1_DPI_B5

N| || A=

LCDC1_JDI_XRST

8

LCDC1_8080_DC

Others

Reserved

H4

PA40

1/0

PD

GPIO_A40

LCDC1_SPI_DIO2

12S1_BCK

PA_I2C_UART

PA_TIM

LCDC1_DPI_B6

N[NV~ —=

LCDC1_JDI_VST

LCDC1_8080_DIOO

Others

Reserved

J2

PA41

1/0

PD

0

GPIO_A41

LCDC1_SPI_DIO3

12S1_LRCK

PA_I2C_UART

PA_TIM

LCDC1_DPI_B4

1
2
4
5
6
7

LCDC1_JDI_VCK

8

LCDC1_8080_DIO1

Others

Reserved
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. B{RINFE K /MZ Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark
B O B K &4k 2D/2.5D 2|2, 960KB 477, BT/BLE5.3, TinyML #1% M4 HniEse

R 5-1: X3 GPIO (PA ) BEMIFIE (4)

Pin Number
SF32LB565
SF32LB560 SE32LB561 SF32LB566 | Pin Name | Type | Sel # | Function
SF32LB563
SF32LB567
QFN68L QFN68L BGA175
0 GPIO_A42
4 PA_I2C_UART
- - G5 PA42 1/0 PD 5 PA_TIM
6 LCDC1_DPI_VSYNC
Others Reserved
0 GPIO_A43
1 LCDC1_SPI_RSTB
4 PA_I2C_UART
- - H3 PA43 /0 PD > PATIM
6 LCDC1_DPI_B3
7 LCDC1_JDI_ENB
8 LCDC1_8080_RSTB
Others Reserved
0 GPIO_A44
3 ATIM1_CH3
- - G3 PA44 1/0 PD ! PAT2C_UART
5 PA_TIM
6 LCDC1_DPI_HSYNC
Others Reserved
0 GPIO_A45
3 ATIM1_CH3N
- - G2 PA45 1/0 PD ! PAT2C_UART
5 PA_TIM
6 LCDC1_DPI_CLK
Others Reserved
0 GPIO_A46
4 PA_I2C_UART
- - G1 PA46 /0 PD 5 PA_TIM
6 LCDC1_DPI_B7
Others Reserved
0 GPIO_A47
3 ATIM1_CH4
- - G4 PA47 1/0 PD ! PAI2C_UART
5 PA_TIM
6 LCDC1_DPI_DE
Others Reserved
0 GPIO_A48
5 5 F3 PA48 /O PU ! PAT2C_UART
5 PA_TIM
Others Reserved
0 GPIO_A49
4 PA_I2C_UART
4 4 F2 PA49 1/0 PU
5 PA_TIM
Others Reserved
ZERT L.
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FBIRINFE KR/ Z Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark

B B B ¥ Z 146 2D/2.5D 3|%, 960KB N7F, BT/BLES.3, TinyML 142 4% inid% 8
3 5-1: XK#%i3d GPIO (PA ) EHIZIR (4 )
Pin Number
SF32LB565
SF32LB560 SE32LB561 SF32LB566 | Pin Name | Type | Sel # | Function
SF32LB563
SF32LB567
QFN68L QFN68L BGA175
0 GPIO_A50
2 #WKUP_PIN5
3 3 E2 PA50 1/0 PD 4 PA-T2C_UART
5 PA_TIM
6 LCDC1_DPI_SD
Others Reserved
0 GPIO_A51
2 #WKUP_PIN6
2 2 El PA51 /0 PD 4 PAIZC_UART
5 PA_TIM
6 LCDC1_DPI_CM
Others Reserved
0 GPIO_A52
2 #WKUP_PIN7
- - C3 PA52 /0 PD ; ATIMI_BKIN
4 PA_I2C_UART
5 PA_TIM
Others Reserved
0 GPIO_A53
2 #WKUP_PINS
i ) D2 PAS3 10 - 3 ATIM1_BKIN2
4 PA_I2C_UART
5 PA_TIM
Others Reserved
0 GPIO_A54
2 #WKUP_PIN9
- - D3 PA54 1/0 PD > ATIMI_FTR
4 PA_I2C_UART
5 PA_TIM
Others Reserved
0 GPIO_A55
1 #XTAL32K_XI
61 61 A5 PA55 1/0 - 4 PA_I2C_UART
5 PA_TIM
Others Reserved
0 GPIO_A56
1 #XTAL32K_XO
60 60 A6 PA56 1/0 - 4 PA_I2C_UART
5 PA_TIM
Others Reserved
LR T
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. B{RINFE K /MZ Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark
B O B K &4k 2D/2.5D 2|2, 960KB 477, BT/BLE5.3, TinyML #1% M4 HniEse

R 5-1: X3 GPIO (PA ) BEMIFIE (4)

Pin Number
SF32LB565
SF32LB560 SE32LB561 SF32LB566 | Pin Name | Type | Sel # | Function
SF32LB563
SF32LB567
QFN68L QFN68L BGA175
0 GPIO_A57
1 SPI1_CLK
- - D6 PA57 /0 PD 4 PA_I2C_UART
5 PA_TIM
Others Reserved
0 GPIO_A58
1 SPI1_CS
- - D4 PA58 /0 PU 4 PA_I2C_UART
5 PA_TIM
Others Reserved
0 GPIO_A59
1 SPI1_DI
- - F4 PA59 I/0 PD 4 PA_I2C_UART
5 PA_TIM
Others Reserved
0 GPIO_A60
3 ATIM1_CH1
- - Cé PA60 1/0 PD 4 PA_I2C_UART
5 PA_TIM
Others Reserved
0 GPIO_A61
1 SPI1_DO
- - E6 PA61 1/0 PD 2 SPIL-DIO
4 PA_I2C_UART
5 PA_TIM
Others Reserved
0 GPIO_A62
3 ATIM1_CHIN
- - C7 PA62 1/0 PU 4 PA_I2C_UART
5 PA_TIM
Others Reserved
0 GPIO_A63
- - D7 PA63 /0 PU 4 PA_12C_UART
5 PA_TIM
Others Reserved
0 GPIO_A64
1 12S1_SDO
2 I[/OM1_DATA
- - B7 PA64 /0 PD 4 PA12C_UART
5 PA_TIM
6 SPI12_DO
7 SP12_DIO
Others Reserved
ZERT L.
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. B{RINFE K /MZ Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark
B O B K &4k 2D/2.5D 2|2, 960KB 477, BT/BLE5.3, TinyML #1% M4 HniEse

R 5-1: X3 GPIO (PA ) BEMIFIE (4)

Pin Number
SF32LB565
SF32LB560 SE32LB561 SF32LB566 | Pin Name | Type | Sel # | Function
SF32LB563
SF32LB567
QFN68L QFN68L BGA175
0 GPIO_A65
1 12S1_MCLK
- - A7 PA65 /0 PD 4 PA_I2C_UART
5 PA_TIM
Others Reserved
0 GPIO_A66
3 ATIM1_CH2
- - E7 PA66 /0 PD 4 PA_I2C_UART
5 PA_TIM
Others Reserved
0 GPIO_A67
- - D8 PA67 1/0 PD 4 PAT2C_UART
5 PA_TIM
Others Reserved
0 GPIO_A68
3 ATIM1_CH2N
- - E8 PA68 1/0 PD 4 PA_I2C_UART
5 PA_TIM
Others Reserved
0 GPIO_A69
1 12S1_SDI
2 I/OM1_CLK
- - B8 PA69 1/0 PD 4 PA_I2C_UART
5 PA_TIM
6 SPI2_DI
Others Reserved
0 GPIO_A70
3 ATIM1_CH3
- - E9 PA70 1/0 PD 4 PA_I2C_UART
5 PA_TIM
Others Reserved
0 GPIO_A71
1 12S1_LRCK
2 I/OM2_DATA
- - B9 PA71 1/0 PD > ATIMICHN
4 PA_I2C_UART
5 PA_TIM
6 SPI2_CS
Others Reserved
0 GPIO_A72
- - E10 PA72 1/0 PD 4 PA-T2C_UART
5 PA_TIM
Others Reserved
ZERT L.
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. B{RINFE K /MZ Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark
B O B K &4k 2D/2.5D 2|2, 960KB 477, BT/BLE5.3, TinyML #1% M4 HniEse

R 5-1: X3 GPIO (PA ) BEMIFIE (4)

Pin Number
SF32LB565
SF32LB560 SE32LB561 SF32LB566 | Pin Name | Type | Sel # | Function
SF32LB563
SF32LB567
QFN68L QFN68L BGA175
0 GPIO_A73
1 12S1_BCK
2 I/OM2_CLK
- - A9 PA73 /0 PD ) ATIMI_CH4
4 PA_I2C_UART
5 PA_TIM
6 SPI2_CLK
Others Reserved
0 GPIO_A74
- - Ell PA74 1/0 PD ! PAT2C_UART
5 PA_TIM
Others Reserved
0 GPIO_A75
3 ATIM1_BKIN
- - Cl1 PA75 1/0 PU 4 PA_I2C_UART
5 PA_TIM
Others Reserved
0 GPIO_A76
3 ATIM1_BKIN2
- - D10 PA76 /0 PU 4 PA_I2C_UART
5 PA_TIM
Others Reserved
0 GPIO_A77
3 ATIM1_ETR
- - E12 PA77 /0 PD 4 PA_I2C_UART
5 PA_TIM
Others Reserved
0 GPIO_A78
- - C10 PA78 1/0 PD 4 PAT2C_UART
5 PA_TIM
Others Reserved
UM5601-SF32LB56x-CN 69/435 v1.0.5
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FBIRINFE KR/ Z Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark
=48k 2D/2.5D 3|2, 960KB K7F, BT/BLE 5.3, TinyML #1424 hnik 25

5.9 /i GPIO ( PB) 53

% 5-2: INZIE GPIO ( PB) &%k

Pin Number

SF32LB565
SF32LB560 SE32LB561 SF32LB566 | Pin Name | Type | Sel # | Function
SF32LB563
SF32LB567
QFN68L QFN68L BGA175
0 GPIO_BO
- - L10 PB0O 1/0 PU 2 PB-12C_UART
3 PB_TIM
Others Reserved
0 GPIO_B1
- - L11 PBO1 1/0 PU 2 PBI2C_UART
3 PB_TIM
Others Reserved
0 GPIO_B2
- - P10 PB0O2 1/0 PD 2 PB12C_UART
3 PB_TIM
Others Reserved
0 GPIO_B3
2 PB_I2C_UART
- - Mi11 PBO3 1/0 PP 3 PB_TIM
4 BT_COLLISION
Others Reserved
0 GPIO_B4
1 TWI_CLK
26 - H10 PB0O4 /0 P 2 PB_I2C_UART
3 PB_TIM
Others Reserved
0 GPIO_B5
1 TWI_DIO
27 - G10 PBO5 /0 PD 2 PB_I2C_UART
3 PB_TIM
Others Reserved
0 GPIO_B6
- 2 PB_I2C_UART
- - P11 PB06 I/0 > PBTIM
4 BT_ACTIVE
7 LPCOMP1_OUT
Others Reserved
0 GPIO_B7
2 PB_I2C_UART
- - N11 PBO7 /0 PD 3 PB_TIM
4 WLAN_ACTIVE
Others Reserved
ZERT L.
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. B{RINFE K /MZ Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark
B O B K &4k 2D/2.5D 2|2, 960KB 477, BT/BLE5.3, TinyML #1% M4 HniEse

& 5-2: /MZIE GPIO (PB) BEHIFIR (&)

Pin Number
SF32LB561 SF32LB565
SF32LB560 SF32LB566 Pin Name | Type | Sel # | Function
SF32LB563
SF32LB567
QFN68L QFN6SL BGA175
0 GPIO_B8
1 SPI4_CS
PU
2 PB_I2C_UART
- - P13 PB08 /0
3 PB_TIM
4 BT_PRIORITY
Others Reserved
0 GPIO_B9
1 SPI14_CLK
PD
- - J12 PB09 1/0 2 PB_I2C_UART
3 PB_TIM
Others Reserved
0 GPIO_B10
2 PB_I2C_UART
- - N13 PB10 I/0 PD
3 PB_TIM
Others Reserved
0 GPIO_B11
1 SP14_DI
PD
- - K12 PBI11 /0 2 PB_I2C_UART
3 PB_TIM
Others Reserved
0 GPIO_B12
1 SP14_DO
PD
2 PB_I2C_UART
- - R13 PB12 1/0
3 PB_TIM
4 SP14_DIO
Others Reserved
0 SWDIO
- 1 GPIO_B13
28 28 R12 PB13 I/0 2 PB_I2C_UART
3 PB_TIM
Others Reserved
0 GPIO_B14
2 PB_I2C_UART
- - N14 PB14 I/0 PU
3 PB_TIM
Others Reserved
0 SWCLK
D 1 GPIO_B15
29 29 P12 PB15 /0 2 PB_I2C_UART
3 PB_TIM
Others Reserved
ZERT L.
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. B{RINFE K /MZ Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark
B O B K &4k 2D/2.5D 2|2, 960KB 477, BT/BLE5.3, TinyML #1% M4 HniEse

& 5-2: /MZIE GPIO (PB) BEHIFIR (&)

Pin Number
SF32LB561 SF32LB565
SF32LB560 SF32LB566 | Pin Name | Type | Sel # | Function
SF32LB563
SF32LB567
QFN68L QFN6SL BGA175
0 GPIO_B16
D 2 PB_I2C_UART
30 30 N12 PB16 1/0 3 PB_TIM
7 #DCTESTO
Others Reserved
0 GPIO_B17
U 2 PB_I2C_UART
31 31 Mi12 PB17 /0 3 PB_TIM
7 #DCTEST1
Others Reserved
0 GPIO_B138
1 SPI3_CS
PU
2 PB_I2C_UART
32 32 P14 PB18 I/0
3 PB_TIM
7 #LPCOMP1_P
Others Reserved
0 GPIO_B19
1 SPI3_CLK
PU
2 PB_I2C_UART
33 33 P15 PB19 I/0
3 PB_TIM
7 #LPCOMP1_N
Others Reserved
0 GPIO_B20
1 SPI3_DI
PD
2 PB_I2C_UART
34 34 P16 PB20 I/0
3 PB_TIM
7 #LPCOMP2_P
Others Reserved
0 GPIO_B21
1 SPI3_DO
PD
2 PB_I2C_UART
35 35 R15 PB21 /0 3 PB_TIM
4 SPI3_DIO
7 #LPCOMP2_N
Others Reserved
0 GPIO_B22
2 PB_I2C_UART
PD
3 PB_TIM
36 36 K13 PB22 1/0
4 TWI_CLK
7 #GPADC_CHO
Others Reserved
LRI
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. B{RINFE K /MZ Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark
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& 5-2: /MZIE GPIO (PB) BEHIFIR (&)

Pin Number
SF32LB565
SF32LB560 SE32LB561 SF32LB566 | Pin Name | Type | Sel # | Function
SF32LB563
SF32LB567
QFN68L QFN68L BGA175
0 GPIO_B23
PU 2 PB_I2C_UART
37 37 L13 PB23 1/0 > PB-TIM
4 TWI_DIO
7 #GPADC_CH1
Others Reserved
0 GPIO_B24
2 PB_I2C_UART
38 38 L14 PB24 1/0 Pu 3 PB_TIM
7 #GPADC_CH2
Others Reserved
0 GPIO_B25
2 PB_I2C_UART
39 39 N15 PB25 /0 D 3 PB_TIM
7 #GPADC_CH3
Others Reserved
0 GPIO_B26
2 PB_I2C_UART
40 40 M14 PB26 /0 P 3 PB_TIM
7 #GPADC_CH4
Others Reserved
0 GPIO_B27
2 PB_I2C_UART
41 41 N16 PB27 1/0 i 3 PB_TIM
7 #GPADC_CH5
Others Reserved
0 GPIO_B238
- 2 PB_I2C_UART
- - M15 PB28 /0 > PBTIM
4 BT_COLLISION
7 #GPADC_CH6
Others Reserved
0 GPIO_B29
D 2 PB_I2C_UART
- - Ci15 PB29 I/0 3 PB-TIM
4 BT_PRIORITY
7 LPCOMP2_OUT
Others Reserved
0 GPIO_B30
2 PB_I2C_UART
- - B16 PB30 1/0 P 3 PB_TIM
4 BT_ACTIVE
Others Reserved
ZERT L.
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FBIRINFE KR/ Z Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark

B B B ¥ &AL 2D/2.5D 3|8, 960KB }7E, BT/BLES5.3, TinyML #1224 Nk ss
F 5-2: MZIH GPIO (PB) ERIFIFR (4)
Pin Number
SF32LB565
SF32LB560 SE32LB561 SF32LB566 | Pin Name | Type | Sel # | Function
SF32LB563
SF32LB567
QFN68L QFN68L BGA175
0 GPIO_B31
2 PB_I2C_UART
- - B15 PB31 1/0 PP 3 PB_TIM
4 WLAN_ACTIVE
Others Reserved
0 GPIO_B32
54 54 D13 PB32 1/0 PD ! WKUP-PINO
7 #GPADC_CH7
Others Reserved
0 GPIO_B33
55 55 D14 PB33 I/O PD ! WKUP_PIN
7 #ACTESTO
Others Reserved
0 GPIO_B34
56 56 Cl4 PB34 1/0 PD ! FWIUP-_PINZ
7 #ACTEST1
Others Reserved
0 GPIO_B35
- - Al5 PB35 1/0 D 1 #WKUP_PIN3
Others Reserved
0 GPIO_B36
- - B14 PB36 /0 1 #WKUP_PIN4
Pp Others Reserved
0 PWR_REQ
1 GPO
59 59 Al10 PBROO 1/0 PD 2 LPTIM3_OUT
3 LPTIM3_OUT_BAR
Others Reserved
0 GPO
1 CLK_LP
58 58 B10 PBRO1 1/0 Pp 2 LPTIM3_OUT
3 LPTIM3_OUT_BAR
Others Reserved
0 GPO
1 CLK_LP
57 57 D12 PBRO2 1/0 D 2 LPTIM3_OUT
3 LPTIM3_OUT_BAR
Others Reserved
0 GPO
1 CLK_LP
- - B11 PBRO3 /0 PP 2 LPTIM3_OUT
3 LPTIM3_OUT_BAR
Others Reserved
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510 S I0

£ 10 ATFATTRCE 10 $0H, LT MPL Uil & $ (SiP) 9 NOR flash 5 pSRAM., &3 10 5] 10 (9%
FARTE, AT LA B A1 10 MIRELA L 1R AL, &3 10 {945 10(SA), 10(SB) #110(SC), HHH1 10(sA) 5
IO (SB) £ HPSYS_PINMUX HiCE, 10(SC) 7E LPSYS_PINMUX L

10(SA) £ SA00~SA12, FIT MPIT Vilal3Ef) 8 £ pSRAM.
I0(SB) 4 SB00~SB12, JHT MPI2 Jilnl &£ — )1 8 £ pSRAM.
(

10(SC) f4f SC00~8C05, HIT MPI5 Vil EH) 4 £ NOR Flash,,

5.11 {KIj#E IO(PBR)

fIRIIFE 10(PBR) J2—JE4FIRAY 10, REMSTE.C R AL THRINFER T (- A S fE 1. 10 (PBR) MHmAERE
Fi e, BN RIA BHAEDIRE AT LGB L RTC (¥ PBRxR A7 &AL E . 10 (PBR) AEMSHFLLH [ e BT, (IRTFERS
B clk_lp 5 LPTIM3 A= R IIAE PWM, A2 REGEE TR IAFERCC 52 (hibernate 430 LPTIM3 {5811 T4%,
I ICE I H PWM) .

5.12 10 %

10 [P ARAEIR R T HAS L L R

B 10 AP FLDRRI G XT A B AR A BB L IR . 3 A5 10 AL IRRT TR T

I0(PA) 5 10(PB) ffHEH M

T0(PA) HYHEAE AL ATIAL, Horlt PAOO~PAT1 il VDDIOA2 Sl fikely, A T 8 R iR AL

10 251 SF32LB565/566/567 | SF32LB561/563 | SF32LB560

(SRS e L e e IR

SA VDDIOSA VDDIO1 VDDIO1

SB VDDIOSB VDDIO1 VDDIO1

SC VDDIOSC VDDIO4 VDDIO3
PAOO~PA11 VDDIOA2 VDDIO3 VDDIO3
PA12~PA78 VDDIOA VDDIO2 VDDIO2
PB VDDIOB VDDIO4 VDDIO3
PBR VDDIOB VDDIO4 VDDIO3

5.13 MifE PIN

W SR £ 14 PDMAEE PIN, {4538 10 PB32~PB36, PA50~PA54, LM KIN#E 10 PBROO~PBRO3, Mifi PIN
AERZKE 0 A M hibernate #53%, standby #R31K deepsleep #5 2 FMLE , M firh /& 7 2CA0 45 g HEOSP ML | EG He S i
W TSRl . T TR L S OSG VR . MAEE PIN BHAEAKH T 10 (9IhREIESEE, B FSEL ZR17 a8 AR
Mg PIN IIHE,
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. . FBIRINFE K /& Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark
B B =R B 48E 20/2.5D 318, 960KB 77, BT/BLES.3, TinyML iHL&R MMz

hibernate BEASZFRFMX 14 PMEE PIN P i 2 B SEPRAY PIN MREEYR, 5 #£E2 f7 a8 ik PMUC HY
CR_PINO_SEL 5 CR_PIN1_SEL.

standby HEA SR 14 M PIN [R] i 1F A e

deepsleep BA BRI FFIRZE 14 PWLHE PIN [FRENMERIELISN, 63057 R AERE ] 10 e, i, Hp-
SYS #EA deepsleep B LIJT, AMUBEHHL 14 ASWEEE PIN AR — e (MeMRA (2 HPSYS_AON [#)
WSR_PINO~13), WAEMSHATLIE 10(PA) Mefi (MeB2ARZA( 2 HPSYS_AON [1) WSR_GPIO1, HAKMLER() 10 7
1E GPIO %1775 W AHT) .

SCREMRE PIN DJREAYIE A 10 (PB32~PB36, PA50~PA54) BRIFLA Y 10 M AJEEE LISL, J3A — Bk AERERYHIA
A TR PIN JIRE, RICANE S AR A TRDIFERE, R BARIIEIX 28 10 FER B AN REAL T rh ) 25
F, M AR

2 AL T hibernate B2, TR 10 78 PINMUX 25 £7di H Y R A A BT AR AR, PRUHCAn SR e FhER e B
ANRELRIIE SCRFR IR PIN Y 10 (PB32~PB36, PA50~PAS54) AbT#isE (M HL P B, FBALEHEA hibernate
B 2 BR T EA A MNEC B RTC % PAWKUP 5 PBWKUP 2F77affifi sl FHidpH . B 2413 2 PINMUX 2777
5 RTC FEAT A B hr s BB 2 FIR AR, e BRI 2400 bk e U Ay S b e, HERE(GE L RTC 54748
Bt &

514 {RINFERENXTH 10 KE

HPSYS 7E active #X15 sleep #XF, 10(PA), 10(SA) 5 10(SB) IE# TAF, #ith al iEH 8%, w74 10 Hili.

HPSYS #FA deepsleep #zCLUJE, 10(PA), 10(SA) 5 10(SB) #EAMEMRMIZC, HAMERE. Hibifige. L FHIHBH
SERCE ORI ORRERTE, LB, 0 10 ThIBE, HATFRAE TO(PA) MR, SCREMEE PIN HIREMY
IO(PA) I&F] =/ PIN Wi, 10(PB) 5 10(PBR) Y LA,

HPSYS A standby (LU, 10(PA), T0(SA) 55 10(SB) #EA retention #52, HAMRE, il g, I FHirk
PHAEMLE RIS, St ORFEATE, (2 R BIRE, J0™ 4 10 "5 1O (PA) Melil, SCHRFMLNE PIN JJRER) 10 (PA)
A=/ PIN Wef##, 10(PB) 5 I0(PBR) My LAEARSZELN

LPSYS 7£ active B30 sleep BT, 10(PB) 5 10(SC) 1EH LAE, Hithi vl iE# #4%, I~k 10 ik,

LPSYS A deepsleep £LxULAR, 10(PB) 55 10(SC) HEAMENRAE, HAGERE. Fvth(AE . LT i r PHAF B B A
FEAAE, F i ORRFAAE, (5 1RBI%%, Joik™ A4 10 M, fHalj=4: 10(PB) Wi, SZHFMef PIN JIREM 10 (PB) it
AJjAE PIN Mefi . 10(PA) 5 10(PBR) i TAEASZN

LPSYS #EA standby #zCLLG , IO (PB) 5 I0(SC) HEA retention £, HAMHRE . i fHEE . b F oA BHARCE
IRV, S GRAT, $IEBRE , oMk 10 WIS 10(PB) MERE. SCRASRE PIN 0EHY 10(PB) 77k
PIN Mifit, 10 (PA) 5 10(PBR) [ TAERZZ M,

ANFHEA hibernate SEALAE , 10(SA), 10(SB) PAKASCHFME PIN DIRER) 10 (PA) 5 10 (PB) #EASCHIEA, Hi
AMRE S AERESCH], B ARBHOCH], 10 RBUNEML, Joik™ /4 10 BT 5mi . 10(SC) HEA retention 1%
3, MAGERE . fh IR . BT HIHRBHAFRCERFE AL, B ORI, 17 1R B0 . SCRPmiE PIN JIRERY 10 (PA)
5 10(PB) HEAMEEIRS, Al7/E PIN Wi, b MHiiplb RTC 7 gL EIE, 10(PBR) TAEAZ KM, A
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2. G 10 RulFr s BRI AL . 28 A hibernate B3, A3 10(SA) 5 10(SB) Ry i L7 30
o AR IEES G TO(SA) 5 10(SB) MRLIRSEME L, A T AEMEA5 B Ml ar dE A S I HUIRAS (I Cs
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standby R
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5.17 HPSYS_PINMUX Z 71522

% 5-5: HPSYS_PINMUX Z7F2EmL8T &

Offset Attribute | Reset Value | Register Name | Register Description
0x0 PAD_SA00
[11] ™w 1’h0 POE Reserved. Always set to logic LOW
[10] ™w 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] rw 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] rw 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™w I’hl IE Input Enable. Logic HIGH enables the input buffer
[5] ™w 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™ 1’h1 PE Pull Enable. Logic HIGH enables week pull device
(3:0] ™w 4’h0 FSEL Function Select
0x4 PAD_SA01
[11] rw 1’h0 POE Reserved. Always set to logic LOW
[10] rw 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™w I’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™w 1’h1 IE Input Enable. Logic HIGH enables the input buffer
(5] ™ 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™ 1’hl PE Pull Enable. Logic HIGH enables week pull device
(3:0] ™w 4h0 FSEL Function Select
0x8 PAD_SA02
[11] rw 1’h0 POE Reserved. Always set to logic LOW
[10] rw 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] rw 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™ 1’h1 IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™ 1’hl IE Input Enable. Logic HIGH enables the input buffer
i M L.
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B OEH OB B &8k 2D/2.5D 3|8, 960KB 77, BT/BLE 5.3, TinyML #122 R4 nizse
3 5-5: HPSYS_PINMUX Z1FaRMUaT &R (4)
Offset Attribute | Reset Value | Register Name | Register Description
[5] ™w 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] rw I’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™w 4’h0 FSEL Function Select
0xC PAD_SA03
[11] ™w 1’h0 POE Reserved. Always set to logic LOW
[10] ™ 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™ 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™w I’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™w I’hl IE Input Enable. Logic HIGH enables the input buffer
[5] rw 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] rw 1’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™w 4’h0 FSEL Function Select
0x10 PAD_SA04
[11] ™ 1’h0 POE Reserved. Always set to logic LOW
[10] ™ 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™ 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™w I’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] rw I’hl IE Input Enable. Logic HIGH enables the input buffer
[5] rw 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
[4] rw 1’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] rw 4’h0 FSEL Function Select
0x14 PAD_SA05
[11] ™ 1’h0 POE Reserved. Always set to logic LOW
[10] ™ 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™w 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] rw 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] rw 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] rw 1’hl IE Input Enable. Logic HIGH enables the input buffer
[5] w 1’hl PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
[4] ™w I’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™w 4’h0 FSEL Function Select
0x18 PAD_SA06
[11] ™w 1’h0 POE Reserved. Always set to logic LOW
[10] ™w 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] rw 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
[6] ™w I’h1 IE Input Enable. Logic HIGH enables the input buffer
[5] ™w I’hl PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™w 1’h1 PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™ 4’h0 FSEL Function Select
0x1C PAD_SA07
Ze ot
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B OEH OB B &8k 2D/2.5D 3|8, 960KB 77, BT/BLE 5.3, TinyML #122 R4 nizse
3 5-5: HPSYS_PINMUX FH7F3RMUFR (41)
Offset Attribute | Reset Value | Register Name | Register Description
[11] rw 1’h0 POE Reserved. Always set to logic LOW
[10] rw 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] rw 1’b1 DSO Drive Select 0. Used to select output drive strength
(8] rw 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™w I’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™ 1’h1 IE Input Enable. Logic HIGH enables the input buffer
(5] ™ 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™ I’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™w 4’h0 FSEL Function Select
0x20 PAD_SA08
[11] rw 1’h0 POE Reserved. Always set to logic LOW
[10] rw 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™ 1’h1 IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™ 1’hl IE Input Enable. Logic HIGH enables the input buffer
(5] ™ 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™w I’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™w 4h0 FSEL Function Select
0x24 PAD_SA09
[11] rw 1’h0 POE Reserved. Always set to logic LOW
[10] ™w 1'b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™w 1'bl DSO Drive Select 0. Used to select output drive strength
[8] ™ 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™ 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™ 1’hl IE Input Enable. Logic HIGH enables the input buffer
(5] ™w 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] rw 1’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™w 4h0 FSEL Function Select
0x28 PAD_SA10
[11] rw 1’h0 POE Reserved. Always set to logic LOW
[10] ™w 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™ 1’b1 DSO Drive Select 0. Used to select output drive strength
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™w 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™w I’hl IE Input Enable. Logic HIGH enables the input buffer
[5] rw 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] rw 1’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™w 4’h0 FSEL Function Select
0x2C PAD_SA11
[11] ™w 1’h0 POE Reserved. Always set to logic LOW
[10] ™ 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™ 1’b1 DSo Drive Select 0. Used to select output drive strength
Ze ot
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3 5-5: HPSYS_PINMUX Z1FaRMUaT &R (4)
Offset Attribute | Reset Value | Register Name | Register Description
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] rw I’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] rw 1’hl IE Input Enable. Logic HIGH enables the input buffer
[5] rw 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
[4] rw 1’h1 PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™w 4’h0 FSEL Function Select
0x30 PAD_SA12
[11] ™ 1’h0 POE Reserved. Always set to logic LOW
[10] ™w 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™w 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] rw 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] rw 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
[6] rw 1’hl IE Input Enable. Logic HIGH enables the input buffer
[5] rw 1’h1 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™w I’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™ 4’h0 FSEL Function Select
0x34 PAD_SB00O
[11] ™w 1’h0 POE Reserved. Always set to logic LOW
[10] ™w 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] rw 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™w I’hl IE Input Enable. Logic HIGH enables the input buffer
[5] ™w 1’h1 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™ 1’hl PE Pull Enable. Logic HIGH enables week pull device
(3:0] ™ 4’h0 FSEL Function Select
0x38 PAD_SBO1
[11] rw 1’h0 POE Reserved. Always set to logic LOW
[10] rw 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™w I’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™ 1’h1 IE Input Enable. Logic HIGH enables the input buffer
[5] ™ 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™ 1’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™w 4’h0 FSEL Function Select
0x3C PAD_SBO02
[11] rw 1’h0 POE Reserved. Always set to logic LOW
[10] rw 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] rw 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™ 1’h1 IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™ 1’hl IE Input Enable. Logic HIGH enables the input buffer
(5] ™ 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
Zi ML
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3 5-5: HPSYS_PINMUX Z772SRLETR ( 48)

Offset Attribute | Reset Value | Register Name | Register Description
(4] ™w I’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™w 4h0 FSEL Function Select
0x40 PAD_SB03
[11] rw 1’h0 POE Reserved. Always set to logic LOW
[10] ™w 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™ 1’b1 DSO Drive Select 0. Used to select output drive strength
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™ I’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™w I’hl IE Input Enable. Logic HIGH enables the input buffer
[5] ™w I’hl PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] rw I’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™w 4’h0 FSEL Function Select
0x44 PAD_SB04
[11] ™w 1’h0 POE Reserved. Always set to logic LOW
[10] ™ 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™ 1’b1 DSO Drive Select 0. Used to select output drive strength
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™w I’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™w I’hl IE Input Enable. Logic HIGH enables the input buffer
[5] rw 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] rw 1’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] rw 4h0 FSEL Function Select
0x48 PAD_SBO05
[11] ™ 1’h0 POE Reserved. Always set to logic LOW
[10] ™ 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™ 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] rw 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] rw 1’hl IE Input Enable. Logic HIGH enables the input buffer
[5] rw ’h1 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
[4] rw 1’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] rw 4’h0 FSEL Function Select
0x4C PAD_SB06
[11] ™ 1’h0 POE Reserved. Always set to logic LOW
[10] ™w 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™w 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] rw 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] rw 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] rw 1’hl IE Input Enable. Logic HIGH enables the input buffer
[5] rw 1’hl PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
[4] ™w I’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™ 4’h0 FSEL Function Select
0x50 PAD_SB07
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3 5-5: HPSYS_PINMUX Z772SRLETR ( 48)

Offset Attribute | Reset Value | Register Name | Register Description

[11] ™w 1’h0 POE Reserved. Always set to logic LOW

[10] rw 1’b0 DS1 Drive Select 1. Used to select output drive strength

[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength

(8] rw 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate

[7] rw 1’h1 IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input

(6] ™w I’hl IE Input Enable. Logic HIGH enables the input buffer

[5] ™ 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down

(4] ™ 1’hl PE Pull Enable. Logic HIGH enables week pull device

(3:0] ™w 4’h0 FSEL Function Select

0x54 PAD_SB08

[11] rw 1’h0 POE Reserved. Always set to logic LOW

[10] rw 1’b0 DS1 Drive Select 1. Used to select output drive strength

[9] rw 1’b1 DSO Drive Select 0. Used to select output drive strength

(8] rw 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate

[7] ™w I’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input

(6] ™ 1’h1 IE Input Enable. Logic HIGH enables the input buffer

(5] ™ 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down

(4] ™ 1’hl PE Pull Enable. Logic HIGH enables week pull device

[3:0] ™w 4h0 FSEL Function Select

0x58 PAD_SB09

[11] rw 1’h0 POE Reserved. Always set to logic LOW

[10] rw 1’b0 DS1 Drive Select 1. Used to select output drive strength

[9] ™w 1'bl DSO Drive Select 0. Used to select output drive strength

(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate

[7] ™ 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input

(6] ™ 1’hl IE Input Enable. Logic HIGH enables the input buffer

(5] ™ 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down

(4] ™w I’hl PE Pull Enable. Logic HIGH enables week pull device

[3:0] ™w 4’h0 FSEL Function Select

0x5C PAD_SB10

[11] rw 1’h0 POE Reserved. Always set to logic LOW

[10] ™w 1'b0 DS1 Drive Select 1. Used to select output drive strength

[9] ™w 1'bl DSO Drive Select 0. Used to select output drive strength

[8] ™ 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate

[7] ™ 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input

(6] ™w 1’hl IE Input Enable. Logic HIGH enables the input buffer

(5] ™w 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down

(4] rw 1’hl PE Pull Enable. Logic HIGH enables week pull device

[3:0] ™w 4’ho FSEL Function Select

0x60 PAD_SB11

[11] ™w 1’h0 POE Reserved. Always set to logic LOW

[10] ™w 1’b0 DS1 Drive Select 1. Used to select output drive strength

[9] ™ 1’b1 DSO Drive Select 0. Used to select output drive strength

(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
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Offset Attribute | Reset Value | Register Name | Register Description
[7] ™w I’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] rw I’hl IE Input Enable. Logic HIGH enables the input buffer
[5] rw 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] rw 1’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] rw 4’h0 FSEL Function Select
0x64 PAD_SB12
[11] ™ 1’h0 POE Reserved. Always set to logic LOW
[10] ™ 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™w 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] rw I’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] rw 1’hl IE Input Enable. Logic HIGH enables the input buffer
[5] rw 1’hl PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
[4] rw 1’h1 PE Pull Enable. Logic HIGH enables week pull device
[3:0] w 4’h0 FSEL Function Select
0x68 PAD_PA0O
[11] ™ 1’h0 POE Reserved. Always set to logic LOW
[10] ™w 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™w 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] rw 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] rw 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
[6] w ’h1 IE Input Enable. Logic HIGH enables the input buffer
[5] ™w 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™w I’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™ 4’h0 FSEL Function Select
0x6C PAD_PAO1
[11] ™w 1’h0 POE Reserved. Always set to logic LOW
[10] rw 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] rw 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
[6] ™w I’hl IE Input Enable. Logic HIGH enables the input buffer
[5] ™w 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™ 1’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™ 4’h0 FSEL Function Select
0x70 PAD_PA02
[11] rw 1’h0 POE Reserved. Always set to logic LOW
[10] rw 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength
[8] w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™w I’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™ 1’h1 IE Input Enable. Logic HIGH enables the input buffer
(5] ™ 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™ 1’hl PE Pull Enable. Logic HIGH enables week pull device
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Offset Attribute | Reset Value | Register Name | Register Description
[3:0] ™w 4’h0 FSEL Function Select
0x74 PAD_PA03
[11] rw 1’h0 POE Reserved. Always set to logic LOW
[10] rw 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™w 1'bl DSO Drive Select 0. Used to select output drive strength
[8] ™ 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™ 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™ I’hl IE Input Enable. Logic HIGH enables the input buffer
(5] ™w 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™w I’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™w 4h0 FSEL Function Select
0x78 PAD_PA04
[11] rw 1’h0 POE Reserved. Always set to logic LOW
[10] ™w 1'b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™ 1’b1 DSO Drive Select 0. Used to select output drive strength
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™ 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™w I’hl IE Input Enable. Logic HIGH enables the input buffer
[5] ™w 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] rw I’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™w 4h0 FSEL Function Select
0x7C PAD_PAO5
[11] ™w 1’h0 POE Reserved. Always set to logic LOW
[10] ™ 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™ 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] ™ 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™w I’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] rw 1’hl IE Input Enable. Logic HIGH enables the input buffer
[5] rw 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] rw 1’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] rw 4h0 FSEL Function Select
0x80 PAD_PAO6
[11] ™ 1’h0 POE Reserved. Always set to logic LOW
[10] ™ 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™w 1’b1 DSO Drive Select 0. Used to select output drive strength
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] rw 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] rw 1’hl IE Input Enable. Logic HIGH enables the input buffer
[5] rw ’h1 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
[4] rw 1’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] rw 4’h0 FSEL Function Select
0x84 PAD_PAO7
[11] ™ 1’h0 POE Reserved. Always set to logic LOW
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Offset Attribute | Reset Value | Register Name | Register Description

[10] ™w 1’b0 DS1 Drive Select 1. Used to select output drive strength

[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength

(8] w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate

[7] rw 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input

[6] ™w I’hl IE Input Enable. Logic HIGH enables the input buffer

[5] ™w 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down

(4] ™ 1’h1 PE Pull Enable. Logic HIGH enables week pull device

[3:0] ™w 4’h0 FSEL Function Select

0x88 PAD_PA08

[11] ™w 1’h0 POE Reserved. Always set to logic LOW

[10] rw 1’b0 DS1 Drive Select 1. Used to select output drive strength

[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength

[8] rw 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate

[7] rw 1’h1 IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input

(6] ™w I’hl IE Input Enable. Logic HIGH enables the input buffer

[5] ™ 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down

(4] ™ 1’hl PE Pull Enable. Logic HIGH enables week pull device

(3:0] ™w 4h0 FSEL Function Select

0x8C PAD_PA09

[11] rw 1’h0 POE Reserved. Always set to logic LOW

[10] rw 1’b0 DS1 Drive Select 1. Used to select output drive strength

[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength

(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate

[7] ™w 1’h1 IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input

(6] ™ 1’hl IE Input Enable. Logic HIGH enables the input buffer

(5] ™ 1’hl PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down

(4] ™ 1’hl PE Pull Enable. Logic HIGH enables week pull device

[3:0] ™w 4’h0 FSEL Function Select

0x90 PAD_PA10

[11] rw 1’h0 POE Reserved. Always set to logic LOW

[10] rw 1’b0 DS1 Drive Select 1. Used to select output drive strength

[9] ™w 1'bl DSO Drive Select 0. Used to select output drive strength

(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate

[7] ™ 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input

(6] ™ 1’hl IE Input Enable. Logic HIGH enables the input buffer

(5] ™w 1’hl PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down

(4] ™w I’hl PE Pull Enable. Logic HIGH enables week pull device

[3:0] ™w 4h0 FSEL Function Select

0x94 PAD_PA11

[11] rw 1’h0 POE Reserved. Always set to logic LOW

[10] ™w 1'b0 DS1 Drive Select 1. Used to select output drive strength

[9] ™w 1’bl DSO Drive Select 0. Used to select output drive strength

(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate

[7] ™ 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
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3 5-5: HPSYS_PINMUX Z772SRLETR ( 48)

Offset Attribute | Reset Value | Register Name | Register Description
(6] ™w I’hl IE Input Enable. Logic HIGH enables the input buffer
[5] rw 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] rw 1’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] rw 4h0 FSEL Function Select
0x98 PAD_PA12
[11] ™ 1’h0 POE Reserved. Always set to logic LOW
[10] ™ 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™ 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™w I’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] rw I’hl IE Input Enable. Logic HIGH enables the input buffer
[5] rw I’h1 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
[4] rw 1’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] rw 4’h0 FSEL Function Select
0x9C PAD_PA13
[11] ™ 1’h0 POE Reserved. Always set to logic LOW
[10] ™ 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™w 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] rw I’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] rw 1’hl IE Input Enable. Logic HIGH enables the input buffer
[5] rw 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™w I’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™w 4’h0 FSEL Function Select
0xA0 PAD_PA14
[11] ™ 1’h0 POE Reserved. Always set to logic LOW
[10] ™w 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] rw 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] rw 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
[6] ™w I’h1 IE Input Enable. Logic HIGH enables the input buffer
[5] ™w 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™w 1’h1 PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™ 4’h0 FSEL Function Select
0xA4 PAD_PA15
[11] ™w 1’h0 POE Reserved. Always set to logic LOW
[10] rw 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] w 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
[6] ™w I’hl IE Input Enable. Logic HIGH enables the input buffer
[5] ™ 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™ 1’hl PE Pull Enable. Logic HIGH enables week pull device
(3:0] ™ 4’h0 FSEL Function Select
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Offset Attribute | Reset Value | Register Name | Register Description
0xA8 PAD_PA16
[11] rw 1’h0 POE Reserved. Always set to logic LOW
[10] rw 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™ 1’h1 IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™ 1’hl IE Input Enable. Logic HIGH enables the input buffer
(5] ™ 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™w I’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™w 4h0 FSEL Function Select
0xAC PAD_PA17
[11] rw 1’h0 POE Reserved. Always set to logic LOW
[10] rw 1’b0 DS Drive Select. Logic LOW selects 4mA drive,logic HIGH selects 20mA drive
(8] ™ 1’h0 MODE Mode Select. Logic LOW enables GPIO mode,logic HIGH enables 12C mode
[7] ™ 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™ 1’hl IE Input Enable. Logic HIGH enables the input buffer
(5] ™w I’hl PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™w I’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™w 4’h0 FSEL Function Select
0xB0 PAD_PA18
[11] rw 1’h0 POE Reserved. Always set to logic LOW
[10] ™w 1’b0 DS Drive Select. Logic LOW selects 4mA drive,logic HIGH selects 20mA drive
(8] ™ 1’h0 MODE Mode Select. Logic LOW enables GPIO mode,logic HIGH enables 12C mode
[7] ™ 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™w I’hl IE Input Enable. Logic HIGH enables the input buffer
[5] rw 1’hl PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
[4] rw 1’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™w 4’ho FSEL Function Select
0xB4 PAD_PA19
[11] ™w 1’h0 POE Reserved. Always set to logic LOW
[10] ™ 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™ 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™w I’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] rw 1’hl IE Input Enable. Logic HIGH enables the input buffer
[5] rw 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] rw 1’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] rw 4h0 FSEL Function Select
0xB8 PAD_PA20
[11] ™ 1’h0 POE Reserved. Always set to logic LOW
[10] ™ 1’b0 DS1 Drive Select 1. Used to select output drive strength
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Offset Attribute | Reset Value | Register Name | Register Description
[9] ™w 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] rw 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] rw 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] rw 1’hl IE Input Enable. Logic HIGH enables the input buffer
[5] rw 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
[4] ™w I’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™w 4’h0 FSEL Function Select
0xBC PAD_PA21
[11] ™w 1’h0 POE Reserved. Always set to logic LOW
[10] ™w 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] rw 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
[6] ™w I’hl IE Input Enable. Logic HIGH enables the input buffer
[5] ™w 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™ 1’h1 PE Pull Enable. Logic HIGH enables week pull device
(3:0] ™w 4’h0 FSEL Function Select
0xCO0 PAD_PA22
[11] ™w 1’h0 POE Reserved. Always set to logic LOW
[10] rw 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] rw 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™w I’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™w 1’h1 IE Input Enable. Logic HIGH enables the input buffer
[5] ™ 1’hl PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™ 1’hl PE Pull Enable. Logic HIGH enables week pull device
(3:0] ™w 4’h0 FSEL Function Select
0xC4 PAD_PA23
[11] rw 1’h0 POE Reserved. Always set to logic LOW
[10] rw 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™w 1’h1 IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™ 1’hl IE Input Enable. Logic HIGH enables the input buffer
(5] ™ 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™w 1’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™w 4’h0 FSEL Function Select
0xC8 PAD_PA24
[11] rw 1’h0 POE Reserved. Always set to logic LOW
[10] rw 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™w 1'bl DSO Drive Select 0. Used to select output drive strength
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™ 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™ 1’hl IE Input Enable. Logic HIGH enables the input buffer
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Offset Attribute | Reset Value | Register Name | Register Description
[5] ™w 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] rw I’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™w 4’h0 FSEL Function Select
0xCC PAD_PA25
[11] ™w 1’h0 POE Reserved. Always set to logic LOW
[10] ™ 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™ 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™w I’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™w I’hl IE Input Enable. Logic HIGH enables the input buffer
[5] rw 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] rw 1’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™w 4’h0 FSEL Function Select
0xD0 PAD_PA26
[11] ™ 1’h0 POE Reserved. Always set to logic LOW
[10] ™ 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™ 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™w I’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] rw I’hl IE Input Enable. Logic HIGH enables the input buffer
[5] rw 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
[4] rw 1’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] rw 4’h0 FSEL Function Select
0xD4 PAD_PA27
[11] ™ 1’h0 POE Reserved. Always set to logic LOW
[10] ™ 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™w 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] rw 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] rw 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] rw 1’hl IE Input Enable. Logic HIGH enables the input buffer
[5] w 1’hl PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
[4] ™w I’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™w 4’h0 FSEL Function Select
0xD8 PAD_PA28
[11] ™w 1’h0 POE Reserved. Always set to logic LOW
[10] ™w 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] rw 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
[6] ™w I’h1 IE Input Enable. Logic HIGH enables the input buffer
[5] ™w I’hl PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™w 1’h1 PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™ 4’h0 FSEL Function Select
0xDC PAD_PA29
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Offset Attribute | Reset Value | Register Name | Register Description
[11] rw 1’h0 POE Reserved. Always set to logic LOW
[10] rw 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] rw 1’b1 DSO Drive Select 0. Used to select output drive strength
(8] rw 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™w I’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™ 1’h1 IE Input Enable. Logic HIGH enables the input buffer
(5] ™ 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™ I’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™w 4’h0 FSEL Function Select
0xEO0 PAD_PA30
[11] rw 1’h0 POE Reserved. Always set to logic LOW
[10] rw 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™ 1’h1 IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™ 1’hl IE Input Enable. Logic HIGH enables the input buffer
(5] ™ 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™w I’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™w 4h0 FSEL Function Select
0xE4 PAD_PA31
[11] rw 1’h0 POE Reserved. Always set to logic LOW
[10] ™w 1'b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™w 1'bl DSO Drive Select 0. Used to select output drive strength
[8] ™ 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™ 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™ 1’hl IE Input Enable. Logic HIGH enables the input buffer
(5] ™w 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] rw 1’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™w 4h0 FSEL Function Select
0xE8 PAD_PA32
[11] rw 1’h0 POE Reserved. Always set to logic LOW
[10] ™w 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™ 1’b1 DSO Drive Select 0. Used to select output drive strength
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™w 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™w I’hl IE Input Enable. Logic HIGH enables the input buffer
[5] rw 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] rw 1’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™w 4’h0 FSEL Function Select
0xEC PAD_PA33
[11] ™w 1’h0 POE Reserved. Always set to logic LOW
[10] ™ 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™ 1’b1 DSo Drive Select 0. Used to select output drive strength
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Offset Attribute | Reset Value | Register Name | Register Description
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] rw I’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] rw 1’hl IE Input Enable. Logic HIGH enables the input buffer
[5] rw 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
[4] rw 1’h1 PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™w 4’h0 FSEL Function Select
0xFO0 PAD_PA34
[11] ™ 1’h0 POE Reserved. Always set to logic LOW
[10] ™w 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™w 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] rw 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] rw 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
[6] rw 1’hl IE Input Enable. Logic HIGH enables the input buffer
[5] rw 1’h1 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™w I’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™ 4’h0 FSEL Function Select
0xF4 PAD_PA35
[11] ™w 1’h0 POE Reserved. Always set to logic LOW
[10] ™w 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] rw 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™w I’hl IE Input Enable. Logic HIGH enables the input buffer
[5] ™w 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™ 1’hl PE Pull Enable. Logic HIGH enables week pull device
(3:0] ™ 4’h0 FSEL Function Select
0xF8 PAD_PA36
[11] rw 1’h0 POE Reserved. Always set to logic LOW
[10] rw 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™w I’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™ 1’h1 IE Input Enable. Logic HIGH enables the input buffer
[5] ™ 1’hl PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™ 1’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™w 4’h0 FSEL Function Select
0xFC PAD_PA37
[11] rw 1’h0 POE Reserved. Always set to logic LOW
[10] rw 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] rw 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™ 1’h1 IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™ 1’hl IE Input Enable. Logic HIGH enables the input buffer
(5] ™ 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
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3 5-5: HPSYS_PINMUX Z772SRLETR ( 48)

Offset Attribute | Reset Value | Register Name | Register Description
(4] ™w I’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™w 4h0 FSEL Function Select
0x100 PAD_PA38
[11] rw 1’h0 POE Reserved. Always set to logic LOW
[10] ™w 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™ 1’b1 DSO Drive Select 0. Used to select output drive strength
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™ I’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™w I’hl IE Input Enable. Logic HIGH enables the input buffer
[5] ™w 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] rw I’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™w 4’h0 FSEL Function Select
0x104 PAD_PA39
[11] ™w 1’h0 POE Reserved. Always set to logic LOW
[10] ™ 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™ 1’b1 DSO Drive Select 0. Used to select output drive strength
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™w I’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™w I’hl IE Input Enable. Logic HIGH enables the input buffer
[5] rw 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] rw 1’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] rw 4h0 FSEL Function Select
0x108 PAD_PA40
[11] ™ 1’h0 POE Reserved. Always set to logic LOW
[10] ™ 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™ 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] rw 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] rw 1’hl IE Input Enable. Logic HIGH enables the input buffer
[5] rw 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
[4] rw 1’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] rw 4’h0 FSEL Function Select
0x10C PAD_PA41
[11] ™ 1’h0 POE Reserved. Always set to logic LOW
[10] ™w 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™w 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] rw 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] rw 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] rw 1’hl IE Input Enable. Logic HIGH enables the input buffer
[5] rw 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
[4] ™w I’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™ 4’h0 FSEL Function Select
0x110 PAD_PA42
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Offset Attribute | Reset Value | Register Name | Register Description

[11] ™w 1’h0 POE Reserved. Always set to logic LOW

[10] rw 1’b0 DS1 Drive Select 1. Used to select output drive strength

[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength

(8] rw 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate

[7] rw 1’h1 IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input

(6] ™w I’hl IE Input Enable. Logic HIGH enables the input buffer

[5] ™ 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down

(4] ™ 1’hl PE Pull Enable. Logic HIGH enables week pull device

(3:0] ™w 4’h0 FSEL Function Select

0x114 PAD_PA43

[11] rw 1’h0 POE Reserved. Always set to logic LOW

[10] rw 1’b0 DS1 Drive Select 1. Used to select output drive strength

[9] rw 1’b1 DSO Drive Select 0. Used to select output drive strength

(8] rw 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate

[7] ™w I’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input

(6] ™ 1’h1 IE Input Enable. Logic HIGH enables the input buffer

(5] ™ 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down

(4] ™ 1’hl PE Pull Enable. Logic HIGH enables week pull device

[3:0] ™w 4h0 FSEL Function Select

0x118 PAD_PA44

[11] rw 1’h0 POE Reserved. Always set to logic LOW

[10] rw 1’b0 DS1 Drive Select 1. Used to select output drive strength

[9] ™w 1'bl DSO Drive Select 0. Used to select output drive strength

(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate

[7] ™ 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input

(6] ™ 1’hl IE Input Enable. Logic HIGH enables the input buffer

(5] ™ 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down

(4] ™w I’hl PE Pull Enable. Logic HIGH enables week pull device

[3:0] ™w 4’h0 FSEL Function Select

0x11C PAD_PA45

[11] rw 1’h0 POE Reserved. Always set to logic LOW

[10] ™w 1'b0 DS1 Drive Select 1. Used to select output drive strength

[9] ™w 1'bl DSO Drive Select 0. Used to select output drive strength

[8] ™ 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate

[7] ™ 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input

(6] ™w 1’hl IE Input Enable. Logic HIGH enables the input buffer

(5] ™w 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down

(4] rw 1’hl PE Pull Enable. Logic HIGH enables week pull device

[3:0] ™w 4’ho FSEL Function Select

0x120 PAD_PA46

[11] ™w 1’h0 POE Reserved. Always set to logic LOW

[10] ™w 1’b0 DS1 Drive Select 1. Used to select output drive strength

[9] ™ 1’b1 DSO Drive Select 0. Used to select output drive strength

(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
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Offset Attribute | Reset Value | Register Name | Register Description
[7] ™w I’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] rw I’hl IE Input Enable. Logic HIGH enables the input buffer
[5] rw 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] rw 1’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] rw 4’h0 FSEL Function Select
0x124 PAD_PA47
[11] ™ 1’h0 POE Reserved. Always set to logic LOW
[10] ™ 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™w 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] rw I’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] rw 1’hl IE Input Enable. Logic HIGH enables the input buffer
[5] rw 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
[4] rw 1’h1 PE Pull Enable. Logic HIGH enables week pull device
[3:0] w 4’h0 FSEL Function Select
0x128 PAD_PA48
[11] ™ 1’h0 POE Reserved. Always set to logic LOW
[10] ™w 1’b0 DS Drive Select. Logic LOW selects 4mA drive,logic HIGH selects 20mA drive
(8] rw 1’h0 MODE Mode Select. Logic LOW enables GPIO mode,logic HIGH enables 12C mode
[7] rw 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
[6] w ’h1 IE Input Enable. Logic HIGH enables the input buffer
[5] ™w I’hl PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™w I’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™ 4’h0 FSEL Function Select
0x12C PAD_PA49
[11] ™w 1’h0 POE Reserved. Always set to logic LOW
[10] rw 1’b0 DS Drive Select. Logic LOW selects 4mA drive,logic HIGH selects 20mA drive
(8] rw 1’h0 MODE Mode Select. Logic LOW enables GPIO mode,logic HIGH enables 12C mode
[7] rw 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
[6] ™w I’hl IE Input Enable. Logic HIGH enables the input buffer
[5] ™w 1’h1 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™ 1’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™ 4’h0 FSEL Function Select
0x130 PAD_PA50
[11] rw 1’h0 POE Reserved. Always set to logic LOW
[10] rw 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength
[8] w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™w I’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™ 1’h1 IE Input Enable. Logic HIGH enables the input buffer
(5] ™ 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™ 1’hl PE Pull Enable. Logic HIGH enables week pull device
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Offset Attribute | Reset Value | Register Name | Register Description
[3:0] ™w 4’h0 FSEL Function Select
0x134 PAD_PA51
[11] rw 1’h0 POE Reserved. Always set to logic LOW
[10] rw 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™w 1'bl DSO Drive Select 0. Used to select output drive strength
[8] ™ 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™ 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™ I’hl IE Input Enable. Logic HIGH enables the input buffer
(5] ™w 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™w I’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™w 4h0 FSEL Function Select
0x138 PAD_PA52
[11] rw 1’h0 POE Reserved. Always set to logic LOW
[10] ™w 1'b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™ 1’b1 DSO Drive Select 0. Used to select output drive strength
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™ 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™w I’hl IE Input Enable. Logic HIGH enables the input buffer
[5] ™w 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] rw I’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™w 4h0 FSEL Function Select
0x13C PAD_PA53
[11] ™w 1’h0 POE Reserved. Always set to logic LOW
[10] ™ 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™ 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] ™ 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™w I’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] rw 1’hl IE Input Enable. Logic HIGH enables the input buffer
[5] rw 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] rw 1’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] rw 4h0 FSEL Function Select
0x140 PAD_PA54
[11] ™ 1’h0 POE Reserved. Always set to logic LOW
[10] ™ 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™w 1’b1 DSO Drive Select 0. Used to select output drive strength
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] rw 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] rw 1’hl IE Input Enable. Logic HIGH enables the input buffer
[5] rw 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
[4] rw 1’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] rw 4’h0 FSEL Function Select
0x144 PAD_PA55
[11] ™ 1’h0 POE Reserved. Always set to logic LOW
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Offset Attribute | Reset Value | Register Name | Register Description

[10] ™w 1’b0 DS1 Drive Select 1. Used to select output drive strength

[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength

(8] w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate

[7] rw 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input

[6] ™w I’hl IE Input Enable. Logic HIGH enables the input buffer

[5] ™w 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down

(4] ™ 1’h1 PE Pull Enable. Logic HIGH enables week pull device

[3:0] ™w 4’h0 FSEL Function Select

0x148 PAD_PA56

[11] ™w 1’h0 POE Reserved. Always set to logic LOW

[10] rw 1’b0 DS1 Drive Select 1. Used to select output drive strength

[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength

[8] rw 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate

[7] rw 1’h1 IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input

(6] ™w I’hl IE Input Enable. Logic HIGH enables the input buffer

[5] ™ 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down

(4] ™ 1’hl PE Pull Enable. Logic HIGH enables week pull device

(3:0] ™w 4h0 FSEL Function Select

0x14C PAD_PA57

[11] rw 1’h0 POE Reserved. Always set to logic LOW

[10] rw 1’b0 DS1 Drive Select 1. Used to select output drive strength

[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength

(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate

[7] ™w 1’h1 IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input

(6] ™ 1’hl IE Input Enable. Logic HIGH enables the input buffer

(5] ™ 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down

(4] ™ 1’hl PE Pull Enable. Logic HIGH enables week pull device

[3:0] ™w 4’h0 FSEL Function Select

0x150 PAD_PA58

[11] rw 1’h0 POE Reserved. Always set to logic LOW

[10] rw 1’b0 DS1 Drive Select 1. Used to select output drive strength

[9] ™w 1'bl DSO Drive Select 0. Used to select output drive strength

(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate

[7] ™ 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input

(6] ™ 1’hl IE Input Enable. Logic HIGH enables the input buffer

(5] ™w 1’hl PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down

(4] ™w I’hl PE Pull Enable. Logic HIGH enables week pull device

[3:0] ™w 4h0 FSEL Function Select

0x154 PAD_PA59

[11] rw 1’h0 POE Reserved. Always set to logic LOW

[10] ™w 1'b0 DS1 Drive Select 1. Used to select output drive strength

[9] ™w 1’bl DSO Drive Select 0. Used to select output drive strength

(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate

[7] ™ 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
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3 5-5: HPSYS_PINMUX Z772SRLETR ( 48)

Offset Attribute | Reset Value | Register Name | Register Description
(6] ™w I’hl IE Input Enable. Logic HIGH enables the input buffer
[5] rw 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] rw 1’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] rw 4h0 FSEL Function Select
0x158 PAD_PA60
[11] ™ 1’h0 POE Reserved. Always set to logic LOW
[10] ™ 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™ 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™w I’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] rw I’hl IE Input Enable. Logic HIGH enables the input buffer
[5] rw 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
[4] rw 1’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] rw 4’h0 FSEL Function Select
0x15C PAD_PA61
[11] ™ 1’h0 POE Reserved. Always set to logic LOW
[10] ™ 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™w 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] rw I’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] rw 1’hl IE Input Enable. Logic HIGH enables the input buffer
[5] rw 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™w I’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™w 4’h0 FSEL Function Select
0x160 PAD_PA62
[11] ™ 1’h0 POE Reserved. Always set to logic LOW
[10] ™w 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] rw 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] rw 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
[6] ™w I’h1 IE Input Enable. Logic HIGH enables the input buffer
[5] ™w I’hl PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™w 1’h1 PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™ 4’h0 FSEL Function Select
0x164 PAD_PA63
[11] ™w 1’h0 POE Reserved. Always set to logic LOW
[10] rw 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] w 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
[6] ™w I’hl IE Input Enable. Logic HIGH enables the input buffer
[5] ™ 1’h1 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™ 1’hl PE Pull Enable. Logic HIGH enables week pull device
(3:0] ™ 4’h0 FSEL Function Select
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Offset Attribute | Reset Value | Register Name | Register Description
0x168 PAD_PA64
[11] rw 1’h0 POE Reserved. Always set to logic LOW
[10] rw 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™ 1’h1 IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™ 1’hl IE Input Enable. Logic HIGH enables the input buffer
(5] ™ 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™w I’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™w 4h0 FSEL Function Select
0x16C PAD_PA65
[11] rw 1’h0 POE Reserved. Always set to logic LOW
[10] rw 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™w 1'bl DSO Drive Select 0. Used to select output drive strength
[8] ™ 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™ 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™ 1’hl IE Input Enable. Logic HIGH enables the input buffer
(5] ™w 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™w I’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™w 4’h0 FSEL Function Select
0x170 PAD_PA66
[11] rw 1’h0 POE Reserved. Always set to logic LOW
[10] ™w 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™ 1’b1 DSO Drive Select 0. Used to select output drive strength
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™ 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™w I’hl IE Input Enable. Logic HIGH enables the input buffer
[5] rw 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
[4] rw 1’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™w 4’ho FSEL Function Select
0x174 PAD_PA67
[11] ™w 1’h0 POE Reserved. Always set to logic LOW
[10] ™ 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™ 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™w I’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] rw 1’hl IE Input Enable. Logic HIGH enables the input buffer
[5] rw 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] rw 1’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] rw 4h0 FSEL Function Select
0x178 PAD_PA68
[11] ™ 1’h0 POE Reserved. Always set to logic LOW
[10] ™ 1’b0 DS1 Drive Select 1. Used to select output drive strength
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Offset Attribute | Reset Value | Register Name | Register Description
[9] ™w 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] rw 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] rw 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] rw 1’hl IE Input Enable. Logic HIGH enables the input buffer
[5] rw 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
[4] ™w I’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™w 4’h0 FSEL Function Select
0x17C PAD_PA69
[11] ™w 1’h0 POE Reserved. Always set to logic LOW
[10] ™w 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] rw 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
[6] ™w I’hl IE Input Enable. Logic HIGH enables the input buffer
[5] ™w 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™ 1’h1 PE Pull Enable. Logic HIGH enables week pull device
(3:0] ™w 4’h0 FSEL Function Select
0x180 PAD_PA70
[11] ™w 1’h0 POE Reserved. Always set to logic LOW
[10] rw 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] rw 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™w I’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™w 1’h1 IE Input Enable. Logic HIGH enables the input buffer
[5] ™ 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™ 1’hl PE Pull Enable. Logic HIGH enables week pull device
(3:0] ™w 4’h0 FSEL Function Select
0x184 PAD_PA71
[11] rw 1’h0 POE Reserved. Always set to logic LOW
[10] rw 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™w 1’h1 IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™ 1’hl IE Input Enable. Logic HIGH enables the input buffer
(5] ™ 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™w 1’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™w 4’h0 FSEL Function Select
0x188 PAD_PA72
[11] rw 1’h0 POE Reserved. Always set to logic LOW
[10] rw 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™w 1'bl DSO Drive Select 0. Used to select output drive strength
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™ 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™ 1’hl IE Input Enable. Logic HIGH enables the input buffer
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Offset Attribute | Reset Value | Register Name | Register Description
[5] ™w 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] rw I’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™w 4’h0 FSEL Function Select
0x18C PAD_PA73
[11] ™w 1’h0 POE Reserved. Always set to logic LOW
[10] ™ 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™ 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™w I’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™w I’hl IE Input Enable. Logic HIGH enables the input buffer
[5] rw 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] rw 1’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™w 4’h0 FSEL Function Select
0x190 PAD_PA74
[11] ™ 1’h0 POE Reserved. Always set to logic LOW
[10] ™ 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™ 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™w I’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] rw I’hl IE Input Enable. Logic HIGH enables the input buffer
[5] rw 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
[4] rw 1’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] rw 4’h0 FSEL Function Select
0x194 PAD_PA75
[11] ™ 1’h0 POE Reserved. Always set to logic LOW
[10] ™ 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™w 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] rw 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] rw 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] rw 1’hl IE Input Enable. Logic HIGH enables the input buffer
[5] w 1’hl PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
[4] ™w I’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™w 4’h0 FSEL Function Select
0x198 PAD_PA76
[11] ™w 1’h0 POE Reserved. Always set to logic LOW
[10] ™w 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] rw 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
[6] ™w I’h1 IE Input Enable. Logic HIGH enables the input buffer
[5] ™w I’hl PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™w 1’h1 PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™ 4’h0 FSEL Function Select
0x19C PAD_PA77
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3 5-5: HPSYS_PINMUX Z772SRLETR ( 48)

Offset Attribute | Reset Value | Register Name | Register Description
[11] rw 1’h0 POE Reserved. Always set to logic LOW
[10] rw 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] rw 1’b1 DSO Drive Select 0. Used to select output drive strength
(8] rw 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™w I’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™ 1’h1 IE Input Enable. Logic HIGH enables the input buffer
(5] ™ 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™ I’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™w 4’h0 FSEL Function Select
0x1A0 PAD_PA78
[11] rw 1’h0 POE Reserved. Always set to logic LOW
[10] rw 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™ 1’h1 IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™ 1’hl IE Input Enable. Logic HIGH enables the input buffer
(5] ™ 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™w I’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™w 4h0 FSEL Function Select
5.18 HPSYS_CFG ZF1Fas
3 5-6: HPSYS_CFG H1Fagpaf R
Offset Attribute | Reset Value | Register Name Register Description
0x00 BMR Boot Mode Register
[O] r 1’h0 BOOT_MODE 0 - normal, 1 - download mode
0x04 IDR ID Register
[31:24] | r 8’hC2 SID Series ID
[23: 1 6] r 8’h03 CID Chip ID
[15:8] r 8’h0 PID Package ID
[7:0] r 8’h0 REVID Revision ID
0x08 SCR Security Control Register
(0] ™w 1’hl FKEY_MODE reserved for debug
0x0C USBCR USB Control register
[15:13] | rw 3’h0 DC_TR reserved for debug
[12] rw 1’h0 DC_TE reserved for debug
[10:8] ™w 3’h0 TX_RTUNE TX outp impedance tuning
0 = 50 Ohm, 1 = 46 Ohm, 2 = 43 Ohm, 3 = 40 Ohm, 4 = 37.5 Ohm, 5 = 35
Ohm, 6 = 33 Ohm, 7 = 31.5 Ohm
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3 5-6: HPSYS_CFG B 7FSEmRatR ( 41)

Offset Attribute | Reset Value | Register Name Register Description

[6] rw 1’h0 DP_EN 0O:disable dp pull up or pull down 1:enable dp pull or pull down

[5] rw 1’h0 DM_PD enable DM 15k Ohm pull down resistor

[4] ™w 1’h0 LDO_LP_EN 2.5V LDO low power mode enable. 0 = 240 uA, 1 = 50 uA

[3:1] rw 3’h0 LDO_VSEL 2.5V LDO output voltage setting
0=240V,1=247V,2=253V,3=260V,4=260V,5=2.67V,6=2.73
V,7=28V

(0] w 1’h0 USB_EN USB PHY enable, turn on power swith, power up LDO and bias

0x10 MCR Memory Control register

[31] rw 1’b0 FORCE_ON reserved for debug

[13] rw 1’b0 PD_OTHER reserved for debug

(6] w 1’b0 PD_RAM3 reserved for debug

(5] ™w 1’60 PD_RAM2 reserved for debug

(4] ™w 1’60 PD_RAM1 reserved for debug

(3] w 1’60 PD_RAMO reserved for debug

(2] ™w 1’b0 PD_CACHE reserved for debug

[1] w 1’b0 PD_ITCM reserved for debug

[0] ™w 1’b0 PD_ROM reserved for debug

0x14 ULPMCR ULP Memory Control register

[31] rw 1’h0 FORCE_ON reserved for debug

[12:10] | rw 3’b000 WPULSE reserved for debug

(9:7] ™w 3’b100 WA reserved for debug

(6:5] ™w 2’b00 RA reserved for debug

(4] ™w 1’b1 RME reserved for debug

[1:0] w 2’b11 RM reserved for debug

0x18 RTC_TR Mirrored RTC Time Register

[31] r 1’h0 PM AM/PM notation
0: AM
1: PM

[30:29] | r 2’h0 HT Hour tens in BCD format

[28:25] | r 4ho HU Hour units in BCD format

[24:22] | r 3’h0 MNT Minute tens in BCD format

[21:18] | r 4’h0 MNU Minute units in BCD format

[17:15] | r 3’h0 ST Second tens in BCD format

[14:11] | r 4’h0 SU Second units in BCD format

[9:0] r 10’h0 SS Sub-second counter

0x1C RTC_DR Mirrored RTC Date Register

(31] r 1’h0 ERR reserved for debug

[24] r 1’h0 CB Century flag

[23:20] | r 4ho YT Year tens in BCD format

[19:16] | r 4’h0 YU Year units in BCD format

UM5601-SF32LB56x-CN

P
=
=

105/435 V1.0.5

©2026 BRI (Ex ) BRAF  http://www.sifli.com


http://www.sifli.com

=>

Sl

SF32LB56x

BB B

FBIRINFE KR/ Z Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark
= 1%8E 2D/2.5D 5|2, 960KB N7F, BT/BLE 5.3, TinyML #1424 hnik =g
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Offset Attribute | Reset Value | Register Name Register Description
[15:13] | r 3’h1 WD Week day units

000: forbidden

001: Monday

111: Sunday
[12] r 1’h0 MT Month tens in BCD format
[11:8] r 4’h1 MU Month units in BCD format
[5:4] r 2’h0 DT Date tens in BCD format
[3:0] r 4h1 DU Date units in BCD format
0x20 DBGR Debug Select Register
[30] r 1’h0 LP2HP_NMIF LP2HP NMI interrupt flag
[29] ™w 1’h0 LP2HP_NMIE LP2HP NMI interrupt enable
(28] w 1’h0 HP2LP_NMI set 1 to send NMI interrupt to LCPU
[27] rw 1’b0 CLK_EN reserved for debug
[26:24] | rw 3’b0 CLK_SEL reserved for debug
[23:16] | rw 8’h0 BITEN_H reserved for debug
[15:8] rw 8’h0 BITEN_L reserved for debug
[7:4] rw 4’h0 SEL_H reserved for debug
(3:0] ™w 4’h0 SEL_L reserved for debug
0x24 CAU2_CR CAU2 Control Register
[12:10] | rw 3’h0 DC_MR reserved for debug
[9:7] w 3’h0 DC_BR reserved for debug
[6:4] w 3’h0 DC_TR reserved for debug
(1] ™w 1’b0 HPBG_EN reserved for debug
[0] rw 1’b0 HPBG_VDDPSW_EN | reserved for debug
0x28 CAU2_RSVD1 CAU2 RSVD Register1
[23:16] | w 8’h0 RESERVE2 reserved for debug
[15:8] ™w 8’h0 RESERVE1 reserved for debug
(7:0] w 8’h0 RESERVEO reserved for debug
0x2C CAU2_RSVD2 CAU2 RSVD Register2
[23:16] | r 8’h0 RESERVES5 reserved for debug
[15:8] r 8’h0 RESERVE4 reserved for debug
[7:0] r 8’h0 RESERVE3 reserved for debug
0x38 SYS_RSVD HPSYS RSVD Register
(31:24] | r 8’h0 RESERVE3 reserved for debug
[23:16] | w 8’hif RESERVE2 reserved for debug
[15:8] ™w 8’h0 RESERVE1 reserved for debug
(7:0] ™w 8’h0 RESERVEO reserved for debug
0x3C LPIRQ Interrupt Selection for LCPU
[31] rwlc 1’h0 1F3 hp2lp3 interrupt status. Write 1 to clear.
[29:24] | w 6’h0 SEL3 select hp2lp3 interrupt source
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3 5-6: HPSYS_CFG B 7FSEmRatR ( 41)

Offset Attribute | Reset Value | Register Name Register Description

[23] rwlc 1’h0 1F2 hp2lp2 interrupt status. Write 1 to clear.

[21:16] | rw 6’h0 SEL2 select hp2lp2 interrupt source

[15] rwlc 1’h0 IF1 hp2lp1 interrupt status. Write 1 to clear.

[13:8] rw 6’h0 SEL1 select hp2lp1 interrupt source

[7] rwlc 1’h0 IFO hp2lp0 interrupt status. Write 1 to clear.

(5:0] ™w 6’h0 SELO select hp21p0 interrupt source

0x5C SYSCR System Configure Register

(4] w 1’h0 SDNAND 0: MPI3 AHB space is allocated to MPI3
1: MPI3 AHB space is allocated to SDMMC2

(3] ™w 1’h0 REMAP reserved for debug

[2] ™w 1’h0 HEXOKAYS reserved for debug

[1] w 1’h0 HEXOKAYC reserved for debug

[0] ™w 1’h0 WDT1_REBOOT If set to 1, WDT1 reset will reboot the whole chip

0x60 I12C1_PINR 12C1 Pin Register

[14:8] rw 7’h7f SDA_PIN Connect function pin to selected 10 (PA).
0 to 78 for PAOO to PA78.
Other values for floating.

[6:0] ™w 7’h7f SCL_PIN Connect function pin to selected IO (PA).
0 to 78 for PAOO to PA78.
Other values for floating.

0x64 I12C2_PINR 12C2 Pin Register

[14:8] rw 7’h7f SDA_PIN Connect function pin to selected IO (PA).
0 to 78 for PAOO to PA78.
Other values for floating.

(6:0] ™w 7’h7f SCL_PIN Connect function pin to selected IO (PA).
0 to 78 for PAOO to PA78.
Other values for floating.

0x68 12C3_PINR 12C3 Pin Register

[14:8] ™w 7’h7f SDA_PIN Connect function pin to selected 10 (PA).
0 to 78 for PAOO to PA78.
Other values for floating.

[6:0] rw 7’h7f SCL_PIN Connect function pin to selected IO (PA).
0 to 78 for PAOO to PA78.
Other values for floating.

0x6C 12C4_PINR 12C4 Pin Register
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3 5-6: HPSYS_CFG B 7FSEmRatR ( 41)

Offset

Attribute

Reset Value

Register Name

Register Description

[14:8]

™w

7’h7f

SDA_PIN

Connect function pin to selected IO (PA).

0 to 78 for PAOO to PA78.

Other values for floating.

7’h7f

SCL_PIN

Connect function pin to selected 10 (PA).

0 to 78 for PAOO to PA78.

Other values for floating.

0x70

USART1_PINR

USART'1 Pin Register

[30:24]

7’h7f

CTS_PIN

Connect function pin to selected 10 (PA).

0 to 78 for PAOO to PA78.

Other values for floating.

[22:16)

7’h7f

RTS_PIN

Connect function pin to selected IO (PA).

0 to 78 for PAOO to PA78.

Other values for floating.

[14:8]

7’h7f

RXD_PIN

Connect function pin to selected IO (PA).

0 to 78 for PAOO to PA78.

Other values for floating.

(6:0]

7’h7f

TXD_PIN

Connect function pin to selected 10 (PA).

0 to 78 for PAOO to PA78.

Other values for floating.

0x74

USART2_PINR

USART?2 Pin Register

[30:24]

7’h7f

CTS_PIN

Connect function pin to selected I0(PA).

0 to 78 for PAOO to PA78.

Other values for floating.

[22:16)

7’h7f

RTS_PIN

Connect function pin to selected IO (PA).

0 to 78 for PAOO to PA78.

Other values for floating.

[14:8]

7’h7f

RXD_PIN

Connect function pin to selected IO (PA).

0 to 78 for PAOO to PA78.

Other values for floating.

(6:0]

7’h7f

TXD_PIN

Connect function pin to selected 10 (PA).

0 to 78 for PAOO to PA78.

Other values for floating.

0x78

USART3_PINR

USARTS3 Pin Register

[30:24]

7’h7f

CTS_PIN

Connect function pin to selected 10 (PA).

0 to 78 for PAOO to PA78.

Other values for floating.
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3 5-6: HPSYS_CFG B 7FSEmRatR ( 41)

Offset

Attribute

Reset Value

Register Name

Register Description

[22:16]

™w

7’h7f

RTS_PIN

Connect function pin to selected IO (PA).

0 to 78 for PAOO to PA78.

Other values for floating.

[14:8]

7’h7f

RXD_PIN

Connect function pin to selected 10 (PA).

0 to 78 for PAOO to PA78.

Other values for floating.

[6:0]

7’h7f

TXD_PIN

Connect function pin to selected IO (PA).

0 to 78 for PAOO to PA78.

Other values for floating.

0x7C

GPTIM1_PINR

GPTIM1 Pin Register

[30:24)

7’h7f

CH4_PIN

Connect function pin to selected IO (PA).

0 to 78 for PAOO to PA78.

Other values for floating.

[22:16]

7’h7f

CH3_PIN

Connect function pin to selected IO (PA).

0 to 78 for PAOO to PA78.

Other values for floating.

[14:8]

7’h7f

CH2_PIN

Connect function pin to selected 10 (PA).

0 to 78 for PAOO to PA78.

Other values for floating.

[6:0]

7’h7f

CHI1_PIN

Connect function pin to selected IO (PA).

0 to 78 for PAOO to PA78.

Other values for floating.

0x80

GPTIM2_PINR

GPTIM2 Pin Register

[30:24)

7’h7f

CH4_PIN

Connect function pin to selected IO (PA).

0 to 78 for PAOO to PA78.

Other values for floating.

[22:16]

7’h7f

CH3_PIN

Connect function pin to selected IO (PA).

0 to 78 for PAOO to PA78.

Other values for floating.

[14:8]

7’h7f

CH2_PIN

Connect function pin to selected 10 (PA).

0 to 78 for PAOO to PA78.

Other values for floating.

7’h7f

CHI1_PIN

Connect function pin to selected IO (PA).

0 to 78 for PAOO to PA78.

Other values for floating.

0x84

ETR_PINR

GPTIM ETR Pin Register
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Offset

Attribute

Reset Value

Register Name

Register Description

[14:8]

™w

7’h7f

ETR2_PIN

Connect GPTIM2_ETR to selected IO (PA).
0 to 44 for PAOO to PA44.

Other values for floating.

7’h7f

ETRI1_PIN

Connect GPTIM1_ETR to selected 10 (PA).
0 to 44 for PAOO to PA44.

Other values for floating.

0x88

LPTIM1_PINR

LPTIM1 Pin Register

[22:16]

7’h7f

ETR_PIN

Connect function pin to selected 10 (PA).
0 to 78 for PAOO to PA78.

Other values for floating.

[14:8]

7’h7f

OUT_PIN

Connect function pin to selected IO (PA).
0 to 78 for PAOO to PA78.

Other values for floating.

7’h7f

IN_PIN

Connect function pin to selected IO (PA).
0 to 78 for PAOO to PA78.

Other values for floating.

5.19 HPSYS_GPIO Z17:%

% 5-7: HPSYS_GPIO 7725 a8tk

Offset Attribute | Reset Value | Register Name | Register Description

0x00 DIRO Data Input Register

[31:0] r 32’h0 IN GPIO[31:0] input value

0x04 DORO Data Output Register

[31:0] ™ 32’h0 ouT GPIO[31:0] output value if output enabled

0x08 DOSRO Data Output Set Register

[31:0] w 32’h0 DOS set 1 to pull up output of corresponding GPIO[31:0]
0x0C DOCRO Data Output Clear Register

[31:0] w 32’h0 DOC set 1 to pull down output of corresponding GPIO[31:0]
0x10 DOERO Data Output Enable Register

[31:0] rw 32’h0 DOE GPIO[31:0] output enable

0x14 DOESRO Data Output Enable Set Register

[31:0] w 32’h0 DOES set 1 to enable output of corresponding GPIO[31:0]
0x18 DOECRO Data Output Enable Clear Register

[31:0] w 32’h0 DOEC set 1 to disable output of corresponding GPIO[31:0]
0x1C IERO Interrupt Enable Register

[31:0] ™ 32’h0 IER GPIO[31:0] interrupt enable

0x20 IESRO Interrupt Enable Set Register

[31:0] w 32’h0 IES set 1 to enable interrupt of corresponding GPIO[31:0]
0x24 IECRO Interrupt Enable Clear Register

[31:0] w 32’h0 IEC set 1 to disable interrupt of corresponding GPIO[31:0]
0x28 ITRO Interrupt Type Register

UM5601-SF32LB56x-CN

110/435

V1.0.5

©2026 BRI (Ex ) BRAF  http://www.sifli.com



http://www.sifli.com

S?\FL' SF32LB56x

. . FBIRINFE K /& Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark
B B =R B 48E 20/2.5D 318, 960KB 77, BT/BLES.3, TinyML iHL&R MMz

% 5-7: HPSYS_GPIO F1FaSmsts: (48)

Offset Attribute | Reset Value | Register Name | Register Description

[31:0] ™w 32’h0 ITR GPIO[31:0] interrupt type

0x2C ITSRO Interrupt Type Set Register

[31:0] w 32’h0 ITS set 1 for edge-sensitive interrupt mode of corresponding GPIO[31:0]

0x30 ITCRO Interrupt Type Clear Register

[31:0] w 32’h0 ITC set 1 for level-sensitive interrupt mode of corresponding GPIO[31:0]

0x34 IPHRO Interrupt Polarity High Register

[31:0] ™ 32’h0 IPH rising edge in edge mode, or high level in level mode of corresponding GPIO|[31:0]

0x38 IPHSRO Interrupt Polarity High Set Register

[31:0] w 32’h0 IPHS set 1 for rising edge in edge mode, or high level in level mode of corresponding
GPIO [3 1:0]

0x3C IPHCRO Interrupt Polarity High Clear Register

[31:0] w 32’h0 IPHC set 1 for disable rising edge in edge mode, or high level in level mode of corre-
sponding GPIO[31:0]

0x40 IPLRO Interrupt Polarity Low Register

[31:0] ™ 32’h0 IPL falling edge in edge mode, or low level in level mode of corresponding GPIO[31:0]

0x44 IPLSRO Interrupt Polarity Low Set Register

[31:0] w 32’h0 IPLS set 1 for falling edge in edge mode, or low level in level mode of corresponding
GPIO[31:0]

0x48 IPLCRO Interrupt Polarity Low Clear Register

[31:0] w 32’h0 IPLC set 1 for disable falling edge in edge mode, or low level in level mode of corre-
sponding GPIO[31:0]

0x4C ISRO Interrupt Status Register

[31:0] ™ 32’h0 IS Interrupt status. Write 1 will clear interrupt status of corresponding GPIO|[31:0]

0x60 OEMRO output mode Register

[31:0] rw 32’h0 OEM output mode of corresponding GPIO[31:0]

0x64 OEMSRO output mode Set Register

[31:0] w 32’h0 OEMS output mode Set of corresponding GPIO[31:0]

0x68 OEMCRO output mode Clear Register

[31:0] w 32’h0 OEMC output mode Clear of corresponding GPIO[31:0]

0x80 DIR1 Data Input Register

[31:0] r 32’h0 IN GPIO[63:32] input value

0x84 DOR1 Data Output Register

[31:0] ™ 32’h0 ouT GPIO[63:32] output value if output enabled

0x88 DOSR1 Data Output Set Register

[31:0] w 32’h0 DOS set 1 to pull up output of corresponding GPIO[63:32]

0x8C DOCR1 Data Output Clear Register

[31:0] w 32’h0 DOC set 1 to pull down output of corresponding GPIO[63:32]

0x90 DOER1 Data Output Enable Register

[31:0] ™w 32’h0 DOE GPIO[63:32] output enable

0x94 DOESR1 Data Output Enable Set Register

[31:0] w 32’h0 DOES set 1 to enable output of corresponding GPIO[63:32]

0x98 DOECR1 Data Output Enable Clear Register

[31:0] w 32’h0 DOEC set 1 to disable output of corresponding GP1O[63:32]

0x9C IER1 Interrupt Enable Register

[31:0] rw 32’h0 IER GPIO[63:32] interrupt enable

0xA0 IESR1 Interrupt Enable Set Register

[31:0] w 32’h0 IES set 1 to enable interrupt of corresponding GPIO[63:32]

0xA4 IECR1 Interrupt Enable Clear Register
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Offset Attribute | Reset Value | Register Name | Register Description

[31:0] w 32’h0 IEC set 1 to disable interrupt of corresponding GPIO[63:32]

0xA8 ITR1 Interrupt Type Register

[31:0] rw 32’h0 ITR GPIO[63:32] interrupt type

0xAC ITSR1 Interrupt Type Set Register

[31:0] w 32’h0 ITS set 1 for edge-sensitive interrupt mode of corresponding GPIO[63:32]

0xB0 ITCR1 Interrupt Type Clear Register

[31:0] w 32’h0 ITC set 1 for level-sensitive interrupt mode of corresponding GPIO[63:32]

0xB4 IPHR1 Interrupt Polarity High Register

[31:0] ™w 32’h0 IPH rising edge in edge mode, or high level in level mode of corresponding
GPIO[63:32]

0xB8 IPHSR1 Interrupt Polarity High Set Register

[31:0] w 32’h0 IPHS set 1 for rising edge in edge mode, or high level in level mode of corresponding
GPIO[63:32]

0xBC IPHCR1 Interrupt Polarity High Clear Register

[31:0] w 32’h0 IPHC set 1 for disable rising edge in edge mode, or high level in level mode of corre-
sponding GPIO[63:32]

0xCO0 IPLR1 Interrupt Polarity Low Register

[31:0] ™w 32’h0 IPL falling edge in edge mode, or low level in level mode of corresponding
GPIO[63:32]

0xC4 IPLSR1 Interrupt Polarity Low Set Register

[31:0] w 32’h0 IPLS set 1 for falling edge in edge mode, or low level in level mode of corresponding
GPIO[63:32]

0xC8 IPLCR1 Interrupt Polarity Low Clear Register

[31:0] w 32’h0 IPLC set 1 for disable falling edge in edge mode, or low level in level mode of corre-
sponding GPIO[63:32]

0xCC ISR1 Interrupt Status Register

[31:0] ™ 32’h0 IS Interrupt status. Write 1 will clear interrupt status of corresponding GPIO[63:32]

0xEO0 OEMR1 output mode Register

[31:0] ™ 32’h0 OEM output mode of corresponding GPIO[63:32]

0xE4 OEMSR1 output mode Set Register

[31:0] w 32’h0 OEMS output mode Set of corresponding GPIO[63:32]

0xE8 OEMCR1 output mode Clear Register

[31:0] w 32’h0 OEMC output mode Clear of corresponding GPIO[63:32]

0x100 DIR2 Data Input Register

[14:0] r 15’h0 IN GPIO[78:64] input value

0x104 DOR2 Data Output Register

[14:0] ™ 15’h0 ouT GPIO(78:64] output value if output enabled

0x108 DOSR2 Data Output Set Register

[14:0] w 15’h0 DOS set 1 to pull up output of corresponding GPIO[78:64]

0x10C DOCR2 Data Output Clear Register

[14:0] w 15’h0 DOC set 1 to pull down output of corresponding GPIO[78:64]

0x110 DOER2 Data Output Enable Register

[14:0] ™ 15’h0 DOE GPIO[78:64] output enable
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Offset Attribute | Reset Value | Register Name | Register Description

0x114 DOESR2 Data Output Enable Set Register

[14:0] w 15’h0 DOES set 1 to enable output of corresponding GPIO[78:64|

0x118 DOECR2 Data Output Enable Clear Register

[14:0] w 15’h0 DOEC set 1 to disable output of corresponding GP1O[78:64]

0x11C IER2 Interrupt Enable Register

[14:0] ™ 15’h0 IER GPIO(78:64] interrupt enable

0x120 IESR2 Interrupt Enable Set Register

[14:0] w 15’h0 IES set 1 to enable interrupt of corresponding GPIO[78:64]

0x124 IECR2 Interrupt Enable Clear Register

[14:0] w 15’h0 IEC set 1 to disable interrupt of corresponding GPIO[78:64]

0x128 ITR2 Interrupt Type Register

[14:0] ™ 15’h0 ITR GPIO(78:64] interrupt type

0x12C ITSR2 Interrupt Type Set Register

[14:0] w 15’h0 ITS set 1 for edge-sensitive interrupt mode of corresponding GPIO[78:64]

0x130 ITCR2 Interrupt Type Clear Register

[14:0] w 15’h0 ITC set 1 for level-sensitive interrupt mode of corresponding GPIO[78:64]

0x134 IPHR2 Interrupt Polarity High Register

[14:0] ™w 15’h0 IPH rising edge in edge mode, or high level in level mode of corresponding
GPIO[78:64]

0x138 IPHSR2 Interrupt Polarity High Set Register

[14:0] w 15’h0 IPHS set 1 for rising edge in edge mode, or high level in level mode of corresponding
GPIO[78:64]

0x13C IPHCR2 Interrupt Polarity High Clear Register

[14:0] w 15’h0 IPHC set 1 for disable rising edge in edge mode, or high level in level mode of corre-
sponding GPIO[78:64]

0x140 IPLR2 Interrupt Polarity Low Register

[14:0] ™w 15’h0 IPL falling edge in edge mode, or low level in level mode of corresponding
GPIO[78:64]

0x144 IPLSR2 Interrupt Polarity Low Set Register

[14:0] w 15’h0 IPLS set 1 for falling edge in edge mode, or low level in level mode of corresponding
GPIO[78:64]

0x148 IPLCR2 Interrupt Polarity Low Clear Register

[14:0] w 15’h0 IPLC set 1 for disable falling edge in edge mode, or low level in level mode of corre-
sponding GPIO[78:64]
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Offset Attribute | Reset Value | Register Name | Register Description
0x14C ISR2 Interrupt Status Register
[14:0] rw 15’h0 IS Interrupt status. Write 1 will clear interrupt status of corresponding GPIO|[78:64]
0x160 OEMR2 output mode Register
[14:0] ™w 15’h0 OEM output mode of corresponding GPIO[78:64]
0x164 OEMSR2 output mode Set Register
[14:0] w 15’h0 OEMS output mode Set of corresponding GPIO[78:64]
0x168 OEMCR2 output mode Clear Register
[14:0] w 15’h0 OEMC output mode Clear of corresponding GPIO[78:64]

5.20 LPSYS_PINMUX Z 1735

% 5-8: LPSYS_PINMUX Z7FSeih gtk

Offset Attribute | Reset Value | Register Name | Register Description

0x0 PAD_SC00

[11] rw 1’h0 POE Reserved. Always set to logic LOW

[10] rw 1’b0 DS1 Drive Select 1. Used to select output drive strength

[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength

(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™w 1’h1 IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™ 1’hl IE Input Enable. Logic HIGH enables the input buffer

(5] ™ 1’hl PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down

(4] ™ 1’hl PE Pull Enable. Logic HIGH enables week pull device

[2:0] ™w 3’h0 FSEL Function Select

0x4 PAD_SCo01

[11] rw 1’h0 POE Reserved. Always set to logic LOW

[10] ™w 1'b0 DS1 Drive Select 1. Used to select output drive strength

[9] ™w 1'bl DSO Drive Select 0. Used to select output drive strength

(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™ 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™w I’hl IE Input Enable. Logic HIGH enables the input buffer

[5] ™w 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down

(4] rw 1’hl PE Pull Enable. Logic HIGH enables week pull device

[2:0] ™w 3’h0 FSEL Function Select

0x8 PAD_SCo02

[11] ™w 1’h0 POE Reserved. Always set to logic LOW

[10] ™ 1’b0 DS1 Drive Select 1. Used to select output drive strength

[9] ™ 1’b1 DSo Drive Select 0. Used to select output drive strength
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Offset Attribute | Reset Value | Register Name | Register Description
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] rw I’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] rw 1’h0 IE Input Enable. Logic HIGH enables the input buffer
[5] rw 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
[4] rw 1’h0 PE Pull Enable. Logic HIGH enables week pull device
[2:0] ™ 3’h0 FSEL Function Select
0xC PAD_SCo03
[11] ™w 1’h0 POE Reserved. Always set to logic LOW
[10] ™w 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] rw 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
[6] ™w I’hl IE Input Enable. Logic HIGH enables the input buffer
[5] ™w I’hl PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™ 1’h1 PE Pull Enable. Logic HIGH enables week pull device
[2:0] ™ 3’h0 FSEL Function Select
0x10 PAD_SCo04
[11] rw 1’h0 POE Reserved. Always set to logic LOW
[10] rw 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™w 1’h1 IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™ 1’h0 IE Input Enable. Logic HIGH enables the input buffer
(5] ™ 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™ 1’h0 PE Pull Enable. Logic HIGH enables week pull device
[2:0] ™w 3’h0 FSEL Function Select
0x14 PAD_SCO05
[11] rw 1’h0 POE Reserved. Always set to logic LOW
[10] ™w 1'b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™w 1'bl DSO Drive Select 0. Used to select output drive strength
[8] ™ 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™ 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™w 1’hl IE Input Enable. Logic HIGH enables the input buffer
(5] ™w 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] rw 1’hl PE Pull Enable. Logic HIGH enables week pull device
[2:0] ™w 3’h0 FSEL Function Select
0x18 PAD_PB00O
[11] ™w 1’h0 POE Reserved. Always set to logic LOW
[10] ™ 1’b0 DS Drive Select. Logic LOW selects 4mA drive,logic HIGH selects 20mA drive
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Offset Attribute | Reset Value | Register Name | Register Description
(8] ™w 1’h0 MODE Mode Select. Logic LOW enables GPIO mode,logic HIGH enables 12C mode
[7] rw I’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] rw 1’hl IE Input Enable. Logic HIGH enables the input buffer
[5] rw 1’hl PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
[4] rw 1’h1 PE Pull Enable. Logic HIGH enables week pull device
[2:0] ™w 3’h0 FSEL Function Select
0x1C PAD_PBo0O1
[11] ™w 1’h0 POE Reserved. Always set to logic LOW
[10] ™w 1’b0 DS Drive Select. Logic LOW selects 4mA drive,logic HIGH selects 20mA drive
(8] rw 1’h0 MODE Mode Select. Logic LOW enables GPIO mode,logic HIGH enables 12C mode
[7] rw 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
[6] ™w I’hl IE Input Enable. Logic HIGH enables the input buffer
[5] ™w I’hl PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™ 1’h1 PE Pull Enable. Logic HIGH enables week pull device
[2:0] ™w 3’h0 FSEL Function Select
0x20 PAD_PB02
[11] rw 1’h0 POE Reserved. Always set to logic LOW
[10] rw 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™w 1’h1 IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™ 1’hl IE Input Enable. Logic HIGH enables the input buffer
(5] ™ 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™ 1’hl PE Pull Enable. Logic HIGH enables week pull device
[2:0] ™w 3’h0 FSEL Function Select
0x24 PAD_PB03
[11] rw 1’h0 POE Reserved. Always set to logic LOW
[10] ™w 1'b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™w 1'bl DSO Drive Select 0. Used to select output drive strength
[8] ™ 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™ 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™w 1’hl IE Input Enable. Logic HIGH enables the input buffer
(5] ™w 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] rw 1’hl PE Pull Enable. Logic HIGH enables week pull device
[2:0] ™w 3’h0 FSEL Function Select
0x28 PAD_PB04
[11] ™w 1’h0 POE Reserved. Always set to logic LOW
[10] ™ 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™ 1’b1 DSo Drive Select 0. Used to select output drive strength
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Offset Attribute | Reset Value | Register Name | Register Description
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] rw I’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] rw 1’hl IE Input Enable. Logic HIGH enables the input buffer
[5] rw 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
[4] rw 1’h1 PE Pull Enable. Logic HIGH enables week pull device
[2:0] ™w 3’h0 FSEL Function Select
0x2C PAD_PBO05
[11] ™w 1’h0 POE Reserved. Always set to logic LOW
[10] ™w 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] rw 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
[6] ™w I’hl IE Input Enable. Logic HIGH enables the input buffer
[5] ™w 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™ 1’h1 PE Pull Enable. Logic HIGH enables week pull device
[2:0] ™w 3’h0 FSEL Function Select
0x30 PAD_PB06
[11] rw 1’h0 POE Reserved. Always set to logic LOW
[10] rw 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™w 1’h1 IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™ 1’hl IE Input Enable. Logic HIGH enables the input buffer
(5] ™ 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™ 1’hl PE Pull Enable. Logic HIGH enables week pull device
[2:0] ™w 3’h0 FSEL Function Select
0x34 PAD_PB07
[11] rw 1’h0 POE Reserved. Always set to logic LOW
[10] ™w 1'b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™w 1'bl DSO Drive Select 0. Used to select output drive strength
[8] ™ 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™ 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™w 1’hl IE Input Enable. Logic HIGH enables the input buffer
(5] ™w 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] rw 1’hl PE Pull Enable. Logic HIGH enables week pull device
[2:0] ™w 3’h0 FSEL Function Select
0x38 PAD_PB08
[11] ™w 1’h0 POE Reserved. Always set to logic LOW
[10] ™ 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™ 1’b1 DSo Drive Select 0. Used to select output drive strength
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Offset Attribute | Reset Value | Register Name | Register Description
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] rw I’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] rw 1’hl IE Input Enable. Logic HIGH enables the input buffer
[5] rw 1’hl PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
[4] rw 1’h1 PE Pull Enable. Logic HIGH enables week pull device
[2:0] ™w 3’h0 FSEL Function Select
0x3C PAD_PB09
[11] ™w 1’h0 POE Reserved. Always set to logic LOW
[10] ™w 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] rw 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
[6] ™w I’hl IE Input Enable. Logic HIGH enables the input buffer
[5] ™w 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™ 1’h1 PE Pull Enable. Logic HIGH enables week pull device
[2:0] ™w 3’h0 FSEL Function Select
0x40 PAD_PB10
[11] rw 1’h0 POE Reserved. Always set to logic LOW
[10] rw 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™w 1’h1 IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™ 1’hl IE Input Enable. Logic HIGH enables the input buffer
(5] ™ 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™ 1’hl PE Pull Enable. Logic HIGH enables week pull device
[2:0] ™w 3’h0 FSEL Function Select
0x44 PAD_PB11
[11] rw 1’h0 POE Reserved. Always set to logic LOW
[10] ™w 1'b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™w 1'bl DSO Drive Select 0. Used to select output drive strength
[8] ™ 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™ 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™w 1’hl IE Input Enable. Logic HIGH enables the input buffer
(5] ™w 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] rw 1’hl PE Pull Enable. Logic HIGH enables week pull device
[2:0] ™w 3’h0 FSEL Function Select
0x48 PAD_PB12
[11] ™w 1’h0 POE Reserved. Always set to logic LOW
[10] ™ 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™ 1’b1 DSo Drive Select 0. Used to select output drive strength
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Offset Attribute | Reset Value | Register Name | Register Description
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] rw I’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] rw 1’hl IE Input Enable. Logic HIGH enables the input buffer
[5] rw 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
[4] rw 1’h1 PE Pull Enable. Logic HIGH enables week pull device
[2:0] ™w 3’h0 FSEL Function Select
0x4C PAD_PB13
[11] ™w 1’h0 POE Reserved. Always set to logic LOW
[10] ™w 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] rw 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
[6] ™w I’hl IE Input Enable. Logic HIGH enables the input buffer
[5] ™w 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™ 1’h1 PE Pull Enable. Logic HIGH enables week pull device
[2:0] ™w 3’h0 FSEL Function Select
0x50 PAD_PB14
[11] rw 1’h0 POE Reserved. Always set to logic LOW
[10] rw 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™w 1’h1 IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™ 1’hl IE Input Enable. Logic HIGH enables the input buffer
(5] ™ 1’hl PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™ 1’hl PE Pull Enable. Logic HIGH enables week pull device
[2:0] ™w 3’h0 FSEL Function Select
0x54 PAD_PB15
[11] rw 1’h0 POE Reserved. Always set to logic LOW
[10] ™w 1'b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™w 1'bl DSO Drive Select 0. Used to select output drive strength
[8] ™ 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™ 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™w 1’hl IE Input Enable. Logic HIGH enables the input buffer
(5] ™w 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] rw 1’hl PE Pull Enable. Logic HIGH enables week pull device
[2:0] ™w 3’h0 FSEL Function Select
0x58 PAD_PB16
[11] ™w 1’h0 POE Reserved. Always set to logic LOW
[10] ™ 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™ 1’b1 DSo Drive Select 0. Used to select output drive strength
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Offset Attribute | Reset Value | Register Name | Register Description
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] rw I’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] rw 1’hl IE Input Enable. Logic HIGH enables the input buffer
[5] rw 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
[4] rw 1’h1 PE Pull Enable. Logic HIGH enables week pull device
[2:0] ™w 3’h0 FSEL Function Select
0x5C PAD_PB17
[11] ™w 1’h0 POE Reserved. Always set to logic LOW
[10] ™w 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] rw 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
[6] ™w I’hl IE Input Enable. Logic HIGH enables the input buffer
[5] ™w I’hl PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™ 1’h1 PE Pull Enable. Logic HIGH enables week pull device
[2:0] ™w 3’h0 FSEL Function Select
0x60 PAD_PB18
[11] rw 1’h0 POE Reserved. Always set to logic LOW
[10] rw 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™w 1’h1 IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™ 1’hl IE Input Enable. Logic HIGH enables the input buffer
(5] ™ 1’hl PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™ 1’hl PE Pull Enable. Logic HIGH enables week pull device
[2:0] ™w 3’h0 FSEL Function Select
0x64 PAD_PB19
[11] rw 1’h0 POE Reserved. Always set to logic LOW
[10] ™w 1'b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™w 1'bl DSO Drive Select 0. Used to select output drive strength
[8] ™ 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™ 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™w 1’hl IE Input Enable. Logic HIGH enables the input buffer
(5] ™w I’hl PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] rw 1’hl PE Pull Enable. Logic HIGH enables week pull device
[2:0] ™w 3’h0 FSEL Function Select
0x68 PAD_PB20
[11] ™w 1’h0 POE Reserved. Always set to logic LOW
[10] ™ 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™ 1’b1 DSo Drive Select 0. Used to select output drive strength
Ze ot
UM5601-SF32LB56x-CN 120/435 V1.0.5

©2026 BRI (Ex ) BRAF  http://www.sifli.com



http://www.sifli.com

SF32LB56x

FBIRINFE KR/ Z Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark

sSiELl

e - N = " s =& og
B OH B = 4L 2D/2.5D 3|, 960KB [N7F, BT/BLES.3, TinyML 4 F4& InsEss
5 5-8: LPSYS_PINMUX ZF{Fasmst® (4)

Offset Attribute | Reset Value | Register Name | Register Description
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] rw I’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] rw 1’hl IE Input Enable. Logic HIGH enables the input buffer
[5] rw 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
[4] rw 1’h1 PE Pull Enable. Logic HIGH enables week pull device
[2:0] ™ 3’h0 FSEL Function Select
0x6C PAD_PB21
[11] ™w 1’h0 POE Reserved. Always set to logic LOW
[10] ™w 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] rw 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
[6] ™w I’hl IE Input Enable. Logic HIGH enables the input buffer
[5] ™w 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™ 1’h1 PE Pull Enable. Logic HIGH enables week pull device
[2:0] ™ 3’h0 FSEL Function Select
0x70 PAD_PB22
[11] rw 1’h0 POE Reserved. Always set to logic LOW
[10] rw 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™w 1’h1 IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™ 1’hl IE Input Enable. Logic HIGH enables the input buffer
(5] ™ 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™ 1’hl PE Pull Enable. Logic HIGH enables week pull device
[2:0] ™w 3’h0 FSEL Function Select
0x74 PAD_PB23
[11] rw 1’h0 POE Reserved. Always set to logic LOW
[10] ™w 1’0 DS Drive Select. Logic LOW selects 4mA drive,logic HIGH selects 20mA drive
(8] ™ 1’h0 MODE Mode Select. Logic LOW enables GPIO mode,logic HIGH enables 12C mode
[7] ™ 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™w 1’hl IE Input Enable. Logic HIGH enables the input buffer
(5] ™w I’hl PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] rw 1’hl PE Pull Enable. Logic HIGH enables week pull device
[2:0] ™w 3’h0 FSEL Function Select
0x78 PAD_PB24
[11] ™w 1’h0 POE Reserved. Always set to logic LOW
[10] ™ 1’b0 DS Drive Select. Logic LOW selects 4mA drive,logic HIGH selects 20mA drive
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Offset Attribute | Reset Value | Register Name | Register Description
(8] ™w 1’h0 MODE Mode Select. Logic LOW enables GPIO mode,logic HIGH enables 12C mode
[7] rw I’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] rw 1’hl IE Input Enable. Logic HIGH enables the input buffer
[5] rw 1’hl PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
[4] rw 1’h1 PE Pull Enable. Logic HIGH enables week pull device
[2:0] ™w 3’h0 FSEL Function Select
0x7C PAD_PB25
[11] ™w 1’h0 POE Reserved. Always set to logic LOW
[10] ™w 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] rw 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
[6] ™w I’hl IE Input Enable. Logic HIGH enables the input buffer
[5] ™w 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™ 1’h1 PE Pull Enable. Logic HIGH enables week pull device
[2:0] ™w 3’h0 FSEL Function Select
0x80 PAD_PB26
[11] rw 1’h0 POE Reserved. Always set to logic LOW
[10] rw 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™w 1’h1 IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™ 1’hl IE Input Enable. Logic HIGH enables the input buffer
(5] ™ 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™ 1’hl PE Pull Enable. Logic HIGH enables week pull device
[2:0] ™w 3’h0 FSEL Function Select
0x84 PAD_PB27
[11] rw 1’h0 POE Reserved. Always set to logic LOW
[10] ™w 1'b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™w 1'bl DSO Drive Select 0. Used to select output drive strength
[8] ™ 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™ 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™w 1’h0 IE Input Enable. Logic HIGH enables the input buffer
(5] ™w 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] rw 1’h0 PE Pull Enable. Logic HIGH enables week pull device
[2:0] ™w 3’h0 FSEL Function Select
0x88 PAD_PB28
[11] ™w 1’h0 POE Reserved. Always set to logic LOW
[10] ™ 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™ 1’b1 DSo Drive Select 0. Used to select output drive strength
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Offset Attribute | Reset Value | Register Name | Register Description
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] rw I’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] rw 1’hl IE Input Enable. Logic HIGH enables the input buffer
[5] rw 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
[4] rw 1’h1 PE Pull Enable. Logic HIGH enables week pull device
[2:0] ™w 3’h0 FSEL Function Select
0x8C PAD_PB29
[11] ™w 1’h0 POE Reserved. Always set to logic LOW
[10] ™w 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] rw 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
[6] ™w I’hl IE Input Enable. Logic HIGH enables the input buffer
[5] ™w 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™ 1’h1 PE Pull Enable. Logic HIGH enables week pull device
[2:0] ™w 3’h0 FSEL Function Select
0x90 PAD_PB30
[11] rw 1’h0 POE Reserved. Always set to logic LOW
[10] rw 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™w 1’h1 IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™ 1’hl IE Input Enable. Logic HIGH enables the input buffer
(5] ™ 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™ 1’hl PE Pull Enable. Logic HIGH enables week pull device
[2:0] ™w 3’h0 FSEL Function Select
0x94 PAD_PB31
[11] rw 1’h0 POE Reserved. Always set to logic LOW
[10] ™w 1'b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™w 1'bl DSO Drive Select 0. Used to select output drive strength
[8] ™ 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™ 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™w 1’hl IE Input Enable. Logic HIGH enables the input buffer
(5] ™w 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] rw 1’hl PE Pull Enable. Logic HIGH enables week pull device
[2:0] ™w 3’h0 FSEL Function Select
0x98 PAD_PB32
[11] ™w 1’h0 POE Reserved. Always set to logic LOW
[10] ™ 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™ 1’b1 DSo Drive Select 0. Used to select output drive strength
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Offset Attribute | Reset Value | Register Name | Register Description
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] rw I’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] rw 1’hl IE Input Enable. Logic HIGH enables the input buffer
[5] rw 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
[4] rw 1’h1 PE Pull Enable. Logic HIGH enables week pull device
[2:0] ™w 3’h0 FSEL Function Select
0x9C PAD_PB33
[11] ™w 1’h0 POE Reserved. Always set to logic LOW
[10] ™w 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] rw 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
[6] ™w I’hl IE Input Enable. Logic HIGH enables the input buffer
[5] ™w 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™ 1’h1 PE Pull Enable. Logic HIGH enables week pull device
[2:0] ™w 3’h0 FSEL Function Select
0xA0 PAD_PB34
[11] rw 1’h0 POE Reserved. Always set to logic LOW
[10] rw 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] rw 1’b1 DSo Drive Select 0. Used to select output drive strength
(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™w 1’h1 IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™ 1’hl IE Input Enable. Logic HIGH enables the input buffer
(5] ™ 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] ™ 1’hl PE Pull Enable. Logic HIGH enables week pull device
[2:0] ™w 3’h0 FSEL Function Select
0xA4 PAD_PB35
[11] rw 1’h0 POE Reserved. Always set to logic LOW
[10] ™w 1'b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™w 1'bl DSO Drive Select 0. Used to select output drive strength
[8] ™ 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] ™ 1’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] ™w 1’hl IE Input Enable. Logic HIGH enables the input buffer
(5] ™w 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(4] rw 1’hl PE Pull Enable. Logic HIGH enables week pull device
[2:0] ™w 3’h0 FSEL Function Select
0xA8 PAD_PB36
[11] ™w 1’h0 POE Reserved. Always set to logic LOW
[10] ™ 1’b0 DS1 Drive Select 1. Used to select output drive strength
[9] ™ 1’b1 DSo Drive Select 0. Used to select output drive strength
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3 5-8: LPSYS_PINMUX ZFE8miETR (48 )

Offset Attribute | Reset Value | Register Name | Register Description

(8] ™w 1’h0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[7] rw I’hl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(6] rw 1’hl IE Input Enable. Logic HIGH enables the input buffer

[5] w 1’h0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down

[4] rw 1’h1 PE Pull Enable. Logic HIGH enables week pull device

[2:0] ™ 3’h0 FSEL Function Select

5.21 LPSYS_CFG Z 1728

3% 5-9: LPSYS_CFG & {reeahstik

Offset Attribute | Reset Value | Register Name Register Description
0x00 SWCR SW Control Register
[] ™w 1’h0 SWSEL 0: SWD connected to HCPU

1: SWD connected to LCPU
0x04 ULPMCR ULP Memory Control register
[31] rw 1’h0 FORCE_ON reserved for debug
[30] ™w 1’h0 ROM_DIS reserved for debug
[20] ™w 1’b1 ROM_RME reserved for debug
[17:16] | rw 2’b10 ROM_RM reserved for debug
[12:10] | rw 3’b000 RAM_WPULSE reserved for debug
[9:7] w 3’b110 RAM_WA reserved for debug
[6:5] rw 2’b01 RAM_RA reserved for debug
[4] rw 1'bl RAM_RME reserved for debug
[1:0] ™w 2’b00 RAM_RM reserved for debug
0x08 RTC_TR Mirrored RTC Time Register
[31] r 1’h0 PM AM/PM notation

0: AM

1: PM
[30:29] | r 2’h0 HT Hour tens in BCD format
[28:25] | r 4’h0 HU Hour units in BCD format
[24:22] | 3’h0 MNT Minute tens in BCD format
[21:18] | r 4h0 MNU Minute units in BCD format
[17:15] | 3’h0 ST Second tens in BCD format
[14:11] | r 4h0 SU Second units in BCD format
[9:0] r 10’h0 SS Sub-second counter
0x0C RTC_DR Mirrored RTC Date Register
[31] r 1’h0 ERR reserved for debug
[24] r 1’h0 CB Century flag
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Offset Attribute | Reset Value | Register Name Register Description
[23:20] | r 4h0 YT Year tens in BCD format
[19:16] | r 4h0 YU Year units in BCD format
[15:13] | r 3’h1 WD Week day units

000: forbidden

001: Monday

111: Sunday
[12] r 1’h0 MT Month tens in BCD format
[11:8] r 4’h1 MU Month units in BCD format
[5:4] r 2’h0 DT Date tens in BCD format
[3:0] r 4’h1 DU Date units in BCD format
0x10 MDBGR Memory Debug Register
[8] w 1’b0 PD_CACHE reserved for debug
[7] ™w 1’b0 DS_CACHE reserved for debug
[6] w 1’b0 LS_ROM reserved for debug
[5] w 1’b0 LS_CACHE reserved for debug
[4] rw 1’b0 LS_DTCM reserved for debug
[3] rw 1'b0 LS_ITCM reserved for debug
(2] ™w 1’60 LS_RAM?2 reserved for debug
(1] ™w 1’60 LS_RAM1 reserved for debug
[0] ™w 1’b0 LS_RAMO reserved for debug
0x14 DBGR Debug Register
[31] w 1’h0 READY reserved for debug
[30] r 1’h0 HP2LP_NMIF HP2LP NMI interrupt flag
[29] ™w 1’h0 HP2LP_NMIE HP2LP NMI interrupt enable
[28] w 1’h0 LP2HP_NMI set 1 to send NMI interrupt to HCPU
[27] rw 1’b0 CLK_EN reserved for debug
[26:24] | 1w 3’b0 CLK_SEL reserved for debug
[23:16] | 1w 8’h0 BITEN_H reserved for debug
[15:8] ™w 8’h0 BITEN_L reserved for debug
[7:4] ™w 4’h0 SEL_H reserved for debug
[3:0] w 4’h0 SEL_L reserved for debug
0x38 SYSCR System Configure Register
[31:26] | r 6’h0 SCIO reserved for debug
[1] w 1’h0 DBG_SWAP reserved for debug
[0] ™w 1’h0 WDT2_REBOOT | If set to 1, WDT2 reset will reboot the whole chip
0x3C ANATR Analog Test Register
[7:5] w 3’h0 DC_UR_ATEST1 | reserved for debug
[4] w 1’h0 DC_TE_ATEST1 | reserved for debug
[3:1] w 3’h0 DC_UR_ATESTO | reserved for debug
[0] rw 1’h0 DC_TE_ATESTO | reserved for debug
0x40 12C5_PINR 12C5 Pin Register
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Offset

Attribute

Reset Value

Register Name

Register Description

[13:8]

™w

6’h3f

SDA_PIN

Connect function pin to selected IO (PB).

0 to 31 for PBOO to PB31.

Other values for floating.

6’h3f

SCL_PIN

Connect function pin to selected 10 (PB).

0 to 31 for PBOO to PB31.

Other values for floating.

0x44

12C6_PINR

12C6 Pin Register

[13:8]

6’h3f

SDA_PIN

Connect function pin to selected 10 (PB).

0 to 31 for PBOO to PB31.

Other values for floating.

6’h3f

SCL_PIN

Connect function pin to selected IO (PB).

0 to 31 for PBOO to PB31.

Other values for floating.

0x48

12C7_PINR

12C7 Pin Register

[13:8]

™w

6’h3f

SDA_PIN

Connect function pin to selected IO (PB).

0 to 31 for PBOO to PB31.

Other values for floating.

[5:0]

6’h3f

SCL_PIN

Connect function pin to selected 10 (PB).

0 to 31 for PBOO to PB31.

Other values for floating.

0x4C

USART4_PINR

USART4 Pin Register

[29:24]

6’h3f

CTS_PIN

Connect function pin to selected 10 (PB).

0 to 31 for PBOO to PB31.

Other values for floating.

[21:16]

6’h3f

RTS_PIN

Connect function pin to selected IO (PB).

0 to 31 for PBOO to PB31.

Other values for floating.

[13:8]

™w

6’h3f

RXD_PIN

Connect function pin to selected IO (PB).

0 to 31 for PBOO to PB31.

Other values for floating.

[5:0]

6’h3f

TXD_PIN

Connect function pin to selected IO (PB).

0 to 31 for PBOO to PB31.

Other values for floating.

0x50

USARTS5_PINR

USART5 Pin Register

[29:24]

6’h3f

CTS_PIN

Connect function pin to selected 10 (PB).

0 to 31 for PBOO to PB31.

Other values for floating.
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Offset

Attribute

Reset Value

Register Name

Register Description

[21:16]

™w

6’h3f

RTS_PIN

Connect function pin to selected IO (PB).

0 to 31 for PBOO to PB31.

Other values for floating.

[13:8]

6’h3f

RXD_PIN

Connect function pin to selected 10 (PB).

0 to 31 for PBOO to PB31.

Other values for floating.

[5:0]

6’h3f

TXD_PIN

Connect function pin to selected IO (PB).

0 to 31 for PBOO to PB31.

Other values for floating.

0x54

USART6_PINR

USART6 Pin Register

[29:24]

6’h3f

CTS_PIN

Connect function pin to selected IO (PB).

0 to 31 for PBOO to PB31.

Other values for floating.

[21:16]

6’h3f

RTS_PIN

Connect function pin to selected IO (PB).

0 to 31 for PB0OO to PB31.

Other values for floating.

[13:8]

6’h3f

RXD_PIN

Connect function pin to selected 10 (PB).

0 to 31 for PBOO to PB31.

Other values for floating.

[5:0]

6’h3f

TXD_PIN

Connect function pin to selected IO (PB).

0 to 31 for PBOO to PB31.

Other values for floating.

0x58

GPTIM3_PINR

GPTIM3 Pin Register

[29:24]

6’h3f

CH4_PIN

Connect function pin to selected IO (PB).

0 to 31 for PBOO to PB31.

Other values for floating.

[21:16]

6’h3f

CH3_PIN

Connect function pin to selected IO (PB).

0 to 31 for PBOO to PB31.

Other values for floating.

[13:8]

6’h3f

CH2_PIN

Connect function pin to selected 10 (PB).

0 to 31 for PBOO to PB31.

Other values for floating.

6’h3f

CHI1_PIN

Connect function pin to selected IO (PB).

0 to 31 for PBOO to PB31.

Other values for floating.

0x5C

GPTIM4_PINR

GPTIM4 Pin Register
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Offset

Attribute

Reset Value

Register Name

Register Description

[29:24]

™w

6’h3f

CH4_PIN

Connect function pin to selected IO (PB).
0 to 31 for PBOO to PB31.

Other values for floating.

[21:16]

6’h3f

CH3_PIN

Connect function pin to selected 10 (PB).
0 to 31 for PBOO to PB31.

Other values for floating.

[13:8]

6’h3f

CH2_PIN

Connect function pin to selected IO (PB).
0 to 31 for PBOO to PB31.

Other values for floating.

™w

6’h3f

CHI1_PIN

Connect function pin to selected IO (PB).
0 to 31 for PB0OO to PB31.

Other values for floating.

0x60

GPTIMS5_PINR

GPTIMS5 Pin Register

[29:24]

6’h3f

CH4_PIN

Connect function pin to selected IO (PB).
0 to 31 for PBOO to PB31.

Other values for floating.

[21:16]

6’h3f

CH3_PIN

Connect function pin to selected 10 (PB).
0 to 31 for PBOO to PB31.

Other values for floating.

[13:8]

6’h3f

CH2_PIN

Connect function pin to selected IO (PB).
0 to 31 for PB0OO to PB31.

Other values for floating.

™w

6’h3f

CHI1_PIN

Connect function pin to selected IO (PB).
0 to 31 for PB0OO to PB31.

Other values for floating.

0x64

ETR_PINR

ETR Pin Register

[21:16]

6’h3f

ETR5_PIN

Connect GPTIM5_ETR to selected 10 (PB).

0 to 31 for PBOO to PB31.

Other values for floating.

[13:8]

6’h3f

ETR4_PIN

Connect GPTIM4_ETR to selected 10 (PB).

0 to 31 for PBOO to PB31.

Other values for floating.

6’h3f

ETR3_PIN

Connect GPTIM3_ETR to selected IO (PB).

0 to 31 for PBOO to PB31.

Other values for floating.

0x68

LPTIM3_PINR

LPTIM3 Pin Register
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Offset

Attribute

Reset Value

Register Name

Register Description

[21:16]

™w

6’h3f

ETR_PIN

Connect function pin to selected IO (PB).
0 to 31 for PBOO to PB31.

Other values for floating.

[13:8]

6’h3f

OUT_PIN

Connect function pin to selected 10 (PB).
0 to 31 for PBOO to PB31.

Other values for floating.

[5:0]

6’h3f

IN_PIN

Connect function pin to selected IO (PB).
0 to 31 for PBOO to PB31.

Other values for floating.

5.22 LPSYS_GPIO Z1F:%

3% 5-10: LPSYS_GPIO ZH 1788 g«

Offset | Attribute | Reset Value | Register Name | Register Description

0x00 DIRO Data Input Register

[(31:0] | r 32’h0 IN GPIO(31:0] input value

0x04 DORO Data Output Register

[31:0] | rw 32’h0 ouT GPIO[31:0] output value if output enabled

0x08 DOSRO Data Output Set Register

[31:0] | w 32’h0 DOS set 1 to pull up output of corresponding GPIO[31:0]

0x0C DOCRO Data Output Clear Register

[31:0] | w 32’h0 DOC set 1 to pull down output of corresponding GPIO[31:0]

0x10 DOERO Data Output Enable Register

[31:0] | rw 32’h0 DOE GPIO[31:0] output enable

0x14 DOESRO Data Output Enable Set Register

[31:0] | w 32’h0 DOES set 1 to enable output of corresponding GPIO[31:0]

0x18 DOECRO Data Output Enable Clear Register

[31:0] | w 32’h0 DOEC set 1 to disable output of corresponding GPIO[31:0]

0x1C IERO Interrupt Enable Register

[31:0] | rw 32’h0 IER GPIO[31:0] interrupt enable

0x20 IESRO Interrupt Enable Set Register

[31:0] | w 32’h0 IES set 1 to enable interrupt of corresponding GPIO[31:0]

0x24 IECRO Interrupt Enable Clear Register

[31:0] | w 32’h0 IEC set 1 to disable interrupt of corresponding GPIO[31:0]

0x28 ITRO Interrupt Type Register

[31:0] | rw 32’h0 ITR GPIO[31:0] interrupt type

0x2C ITSRO Interrupt Type Set Register

[31:0] | w 32’h0 ITS set 1 for edge-sensitive interrupt mode of corresponding GPIO[31:0]
0x30 ITCRO Interrupt Type Clear Register

[31:0] | w 32’h0 ITC set 1 for level-sensitive interrupt mode of corresponding GPIO[31:0]
0x34 IPHRO Interrupt Polarity High Register

[31:0] | rw 32’h0 IPH rising edge in edge mode, or high level in level mode of corresponding GPIO[31:0]
0x38 IPHSRO Interrupt Polarity High Set Register
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3 5-10: LPSYS_GPIO E{Fassfs (4£)

Offset | Attribute | Reset Value | Register Name | Register Description

[31:0] | w 32’h0 IPHS set 1 for rising edge in edge mode, or high level in level mode of corresponding
GPIO[31:0]

0x3C IPHCRO Interrupt Polarity High Clear Register

[31:0] | w 32’h0 IPHC set 1 for disable rising edge in edge mode, or high level in level mode of corre-
sponding GPIO[31:0]

0x40 IPLRO Interrupt Polarity Low Register

[31:0] | rw 32’h0 IPL falling edge in edge mode, or low level in level mode of corresponding GPIO[31:0]

0x44 IPLSRO Interrupt Polarity Low Set Register

[31:0] | w 32’h0 IPLS set 1 for falling edge in edge mode, or low level in level mode of corresponding
GPIO[31:0]

0x48 IPLCRO Interrupt Polarity Low Clear Register

[31:0] | w 32’h0 IPLC set 1 for disable falling edge in edge mode, or low level in level mode of corre-
sponding GPIO[31:0]

0x4C ISRO Interrupt Status Register

[31:0] | rw 32’h0 IS Interrupt status. Write 1 will clear interrupt status of corresponding GPIO[31:0]

0x50 IERO_EXT Extra Interrupt Enable Register

[31:0] | tw 32’h0 IER GPIO[31:0] extra interrupt enable

0x54 IESRO_EXT Extra Interrupt Enable Set Register

[31:0] | w 32’h0 IES set 1 to enable extra interrupt of corresponding GPIO[31:0]

0x58 IECRO_EXT Extra Interrupt Enable Clear Register

[31:0] | w 32’h0 IEC set 1 to disable extra interrupt of corresponding GPIO[31:0]

0x5C ISRO_EXT Extra Interrupt Status Register

[31:0] | rw 32’h0 IS Interrupt status. Write 1 will clear extra interrupt status of corresponding
GPIO[31:0]

0x60 OEMRO output mode Register

[31:0] | rw 32’h0 OEM output mode of corresponding GPIO[31:0]

0x64 OEMSRO output mode Set Register

[31:0] | w 32’h0 OEMS output mode Set of corresponding GPIO[31:0]

0x68 OEMCRO output mode Clear Register

[31:0] | w 32’h0 OEMC output mode Clear of corresponding GPIO[31:0]

0x80 DIR1 Data Input Register

[4:0] r 5’h0 IN GPIO[36:32] input value

0x84 DOR1 Data Output Register

(4:0] ™w 5’h0 ouT GPIO[36:32] output value if output enabled

0x88 DOSR1 Data Output Set Register

[4:0] w 5’h0 DOS set 1 to pull up output of corresponding GPIO[36:32]

0x8C DOCR1 Data Output Clear Register

[4:0] w 5’h0 DOC set 1 to pull down output of corresponding GPIO[36:32]

0x90 DOER1 Data Output Enable Register

(4:0] ™ 5’h0 DOE GPIO[36:32] output enable

0x94 DOESR1 Data Output Enable Set Register

[4:0] w 5’h0 DOES set 1 to enable output of corresponding GPIO[36:32]
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3 5-10: LPSYS_GPIO E{Fassfs (4£)

Offset | Attribute | Reset Value | Register Name | Register Description

0x98 DOECR1 Data Output Enable Clear Register

[4:0] w 5’h0 DOEC set 1 to disable output of corresponding GPIO[36:32]

0x9C IER1 Interrupt Enable Register

[4:0] rw 5’h0 IER GPIO[36:32] interrupt enable

0xA0 IESR1 Interrupt Enable Set Register

(4:0] w 5’h0 IES set 1 to enable interrupt of corresponding GPIO[36:32]

0xA4 IECR1 Interrupt Enable Clear Register

[4:0] w 5’h0 IEC set 1 to disable interrupt of corresponding GPIO[36:32]

0xA8 ITR1 Interrupt Type Register

[4:0] rw 5’h0 ITR GPIO[36:32] interrupt type

0xAC ITSR1 Interrupt Type Set Register

(4:0] w 5’h0 ITS set 1 for edge-sensitive interrupt mode of corresponding GPIO[36:32]

0xB0 ITCR1 Interrupt Type Clear Register

[4:0] w 5’h0 ITC set 1 for level-sensitive interrupt mode of corresponding GPIO[36:32]

0xB4 IPHR1 Interrupt Polarity High Register

[4:0] w 5’h0 IPH rising edge in edge mode, or high level in level mode of corresponding
GPIO[36:32]

0xB8 IPHSR1 Interrupt Polarity High Set Register

[4:0] A 5’h0 IPHS set 1 for rising edge in edge mode, or high level in level mode of corresponding
GPIO[36:32]

0xBC IPHCR1 Interrupt Polarity High Clear Register

[4:0] w 5’h0 IPHC set 1 for disable rising edge in edge mode, or high level in level mode of corre-
sponding GPIO[36:32]

0xCo0 IPLR1 Interrupt Polarity Low Register

[4:0] ™w 5’h0 IPL falling edge in edge mode, or low level in level mode of corresponding
GPIO[36:32]

0xC4 IPLSR1 Interrupt Polarity Low Set Register

[4:0} w 5’h0 IPLS set 1 for falling edge in edge mode, or low level in level mode of corresponding
GPIO[36:32]

0xC8 IPLCR1 Interrupt Polarity Low Clear Register

[4:0] w 5’h0 IPLC set 1 for disable falling edge in edge mode, or low level in level mode of corre-
sponding GPIO[36:32]

0xCC ISR1 Interrupt Status Register

(4:0] ™ 5’h0 IS Interrupt status. Write 1 will clear interrupt status of corresponding GPIO[36:32]
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3 5-10: LPSYS_GPIO E{Fassfs (4£)

Offset | Attribute | Reset Value | Register Name | Register Description

0xD0 IER1_EXT Extra Interrupt Enable Register

[4:0] ™w 5’h0 [ER GPIO[36:32] extra interrupt enable

0xD4 IESR1_EXT Extra Interrupt Enable Set Register

[4:0] A 5’h0 IES set 1 to enable extra interrupt of corresponding GPIO[36:32]

0xD8 IECR1_EXT Extra Interrupt Enable Clear Register

(4:0] w 5’h0 IEC set 1 to disable extra interrupt of corresponding GPIO[36:32]

0xDC ISR1_EXT extra Interrupt Status Register

[4:0] ™w 5’h0 IS Interrupt status. Write 1 will clear interrupt status of corresponding GPIO[36:32]

0xEO0 OEMR1 output mode Register

[4:0] rw 5’h0 OEM output mode of corresponding GPIO[36:32]

0xE4 OEMSR1 output mode Set Register

(4:0] w 5’h0 OEMS output mode Set of corresponding GPIO[36:32]

0xE8 OEMCR1 output mode Clear Register

[4:0] w 5’h0 OEMC output mode Clear of corresponding GPIO[36:32]
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6 DMA

6.1 DMAC

BRI 2 4~ DMAC, HH DMAC1 fiF HPSYS, DMAC2 i F LPSYS,

6.1.1 &I

DMAC (Direct Memory Access Controller) FI TS8R 2k TP/ [R] ik X 18] A BcHfE 4480z TAF . DMAC 364 8 4
MSFARTE A PG E R bk X E] S ARHRE D], g3 R B A A7 i s B MR R MR Y L Y, DTSR SR
fifitan-1riifias, fEffde-FMs, SMR-TEfas, SMR-IMEZ M S 8CR L, A% CPU 1 LE&E . DMAC X
Fes b WA S e B FEAME M , DMAC 2 T4ME A DMA R Tz, MIfTiE Lo
WU S8 s TETEAETRIGEREUT, DMAC AERFIMER DMA 153K, RS REHENGS . 242N [ i g
DMAC R BRI Hi s ZARAI VPR RIZ s JF BAERRIU e n s s i, Bt ey imiE sefg ot
otttz . Bl E A EGE s, BERE ™ A P ITE PTC filk .

6.1.2 FE4H4

« L AHB T EZ, AR SRAM, PSRAM, FLASH, AHB #il APB #M&%%:

o 8 AN I AT C S

« BNEIER DMA TERAIERZ 64 MMIME DMA IERIPEESE 1 4>, sl RAER

o BN IEIESCRE 4 RYOUEHICE, DR CHOR RIS REGHLIE -5 R/ VAR

o CRROMREIIAAES . Frftas BIAME . At BIAA e LA SN BB SMBE 8 B 14 i

o PEHLHEAN E AR A S SRR BT L OB L T, YRR E AR A ik AR A SR ST R
INHEATRESE, JFSCpbal B Bl

o FRUAE S HOTEOTECE N 0 B 65535

o SRR G, SRR SS UG B SRR 3

o BANEIESCRE 3 RO AR, BB R, JFRES S AR P B R B PTC filk

o BRNIEE SCRERTRC B HORGT A H L fnsi =X

6.1.3 HMEIFER

BRI i B CSELR1/2_CxS 78 64 MMUEFRIFH AL B — MEMZEE I E TR, 125NN
Fo WA ZEE $i%5EIE |-, DMAC AN KRBT,

% 6-1: DMAC JMBiEKRF

CSELR1/2_CxS DMAC1 DMAC2
0 mpil usart4_tx
1 mpi2 usart4_rx
2 mpi3 usart5_tx
3 i2c4 usart5_rx
LT L.
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3 6-1: DMAC SMEIERF (4)
CSELR1/2_CxS DMAC1 DMAC2

4 usartl_tx usart6_tx

5 usartl_rx usart6_rx

6 usart2_tx btim3

7 usart2_rx btim4

8 gptim1_update gptim3_update
9 gptim1_trigger gptim3_trigger
10 gptim1_ccl gptim3_ccl
11 gptim1_cc2 gptim3_cc2
12 gptim1_cc3 gptim3_cc3
13 gptim1_cc4 gptim3_cc4
14 btim1 gptim5_update
15 btim2 gptim5_trigger
16 atim1_update spi3_tx

17 atim1_trigger spi3_rx

18 atim1_ccl spid_tx

19 atim1_cc2 spi4_rx
20 atim1_cc3 mpi5

21 atim1_cc4 i2¢5

22 i2cl i2¢c6

23 i2¢2 i2¢7

24 i2¢3 gptim4_update
25 atiml_com gptim4_trigger
26 usart3_tx gptim4_ccl
27 usart3_rx gptim4_cc2
28 spil_tx audadc_chO0
29 spil_rx audadc_chl
30 spi2_tx gpadc

31 spi2_rx /

32 i2s1_tx /

33 i2s1_rx /

34 sci_tx /

35 sci_rx /

36 pdm1_1 /

37 pdml_r /

38 pdm2_1 /

39 pdm2_r /
40 / /
41 dac0 /
42 dacl /
43 gptim2_update /
44 gptim2_trigger /
45 gptim2_ccl /
46 audpre_tx_out_chl /
47 audpre_tx_out_ch0 /
48 audprc_tx_ch3 /
49 audpre_tx_ch2 /

50 audprc_tx_chl /

51 audprc_tx_chO /
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% 6-1: DMAC SMZiEkE (4)

CSELR1/2_CxS DMAC1 DMAC2
52 audprc_rx_chl /
53 audpre_rx_ch0 /
54 gptim2_cc2 /
55 gptim2_cc3 /
56 gptim2_cc4 /
57 sdmmc2 /
58 / /
59 / /
60 / /
1 / /
62 / /
63 / /
6.1.4 DMAC LfgEd&
6.1.4.1 DMAC Z#3[E
DMAC
™~
:'|> > > int
REQ CHA1 L INT frigger
.
L .
pd ° >
il Arbiter
< ACK ) cHe |
N
\
A
=] > REG AHB master
’ 7

V4
< AHB >

& 6-1: DMAC £t

6.1.4.2 1EHIZE

DMAC Fl CPU M e T ik 4 4h=2 AHB #2%. 4 CPU Ml DMAC [AlBf iR AH [ 0 Bbr (fEfERssisMg ) B,
DMAC iR AT RES 15 CPU Vil REEELL, HAKMBIPATIEEE, DMRIIE CPU F /1] LIS 5
RAsE, [WEL, YHE 45 DMAC Vilal#fE] AHB HARES, DMAC Pilalas sitias I, Sakisf e
PVilalf, DMAC 58— oeiE i s 2 2 /> HCLK I, BRI 510 HARAY AHB 2577 51 .
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6.1.4.3 fEEE

DMAC )38 308 ] 37 e 8 MR s N s A 2 it , i CCRx_MEM2MEM ZFf7afa i, F2 )
TR e MR R R A AL o AMBEAE AR 1 3R / N A LIS B/ MA BT 5 . (A ESMBEHERS i 1 LA
JEA KR, EE T UART WOk | 128 S0tk Afi i . FLASH 565 %5 . A d B UR e S RHER 5
5, B LUK T R B v TR, R T SRAM H2 . CRC ReBG55EY 5t

6.1.4.4 {EEIRIZ
IMEAERAR AT, DMAC G5l MR /NN, A&t MR Ak, $ R A BRI 715 4 -

1. AMRAETS EALHRAET (U Ar i, SR A7 =), 17 DMAC MGl IE KRR 15T 5

2. DMAC $Z MG B AP S PO BZIR, HiZimiE I eSO I AR IE iR mii Sz i) o
TeAE AL i 5

BICAERE YR SE RS . DMAC mAME R RN EE S 5

SMBARTF DMAC MIRIE (RS )5, fESBHOEK;

Rrl 2 SN R BEUS . DMAC B2 BN &5 5 5

HMERIN B N EAE SRS, A kiR, ATAkS R I%iER, FRAUA 3 DMAC HUTHi s (&4 .

frita BT, R AR AR, I SimiE e B e g, BRI THOCE s R L 5.

A

6.1.4.5 {EHi{ERE

DMAC ) 8 ANE 7 HfE, 24 CCRx_EN 4 1 H. CNDTRx A4 0 i, EEEHIEE, EINAEmER T IS
Ml W AMAEIE K, TEAE s A S R i A i o 75 280 B B i R, Bl 2B O A58, EHE
AdE 0 ) CNDTRx 12337 )53 3l DMAC &4, fEILZHIN SR H &S8O Al e i, 3% 7ES A CNDTRx
A9 CCRx_EN A 0,

6.1.4.6 fEHIEITT

DMAC f&Hi i3 A A — MER T, i 3 M PR

1. e SR RO I s, B0 U4 /DY ] B
2. N AR R S B AR, BRSSO /DO A G
3. HUHHAL, MU R A, SR — e st

6.1.4.7 {E@HHE=E

DMAC il B &4 1 %E i1 CNDTRx #5741, DUERRITIHEL, SRR 0~65535, (il Qe &y U757 f& i,
D)5 SR A R KB 1 65535 x4=262140 715, BU# CNDTRx I3 21 0445 (CCRx_EN=1) J5, #5¢
L AMERIEATT, CNDTRx ZAAFAHE 1, JEIEFMEAT (CCRx_CIRC=0), CNDTRx J##] 0 Mot IL1&%i. 1
AT (CCRx_CIRC=1), CNDTRx JfF] 0 523z BVEH AR E AR AR{E, FFARSEEh .

6.1.4.8 fEIME

TEIEECT, hiA s Ak, EIRFRT, Sla— B, CNDTRx A7 4w F Sl BB Nk
PIEAARE . R PN b 25 725 FORT N2k CPARx I CMOARx 23 F745 I SE LA . AR S 3 3 s>
e S Mot brE , BN R AP TIRE o
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6.1.4.9 {EHFMmE
DMAC A& 4 J5 i) i1 CCRx_DIR HAE o
% 6-2: DMAC fE5i 7 m

BRI (%) | BiRERL (5)
DIR=0 CPARx CMOARx
DIR=1 CMOARx CPARx

6.1.4.10 1EMI{I3E

DMAC &4, it e U5 ik A B bR ik 937 ) 7] 3738 13 CCRx_MSIZE Fl CCRx_PSIZE it &k FL7  UF
/PUF XA, DMAC AEEAEERA TR AR 1D EE, B U5 bk A B bR sk 7 () 85 47 58 A — S0, Hcdis
SABIEAME, BT IR

% 6-3: DMAC {5 %=

Source Size | Destination Size Source Data Destination Data
0xB0 @0x0 0xB0 @0x0
0xB1 @0x1 0xB1 @0x1

byte byte 0xB2 @0x2 0xB2 @0x2
0xB3 @0x3 0xB3 @0x3
0xB0 @0x0 0x00B0 @0x0
0xB1 @0x1 0x00B1 @0x2
byte half—word(16bit) 0xB2 @0x2 0x00B2 @0x4
0xB3 @0x3 0x00B3 @0x6
0xB0 @0x0 0x000000B0 @0x0
0xB1 @0x1 0x000000B1 @0x4
byte word (32bit) 0xB2 @0x2 0x000000B2 @0x8
0xB3 @0x3 0x000000B3 @0xC
0xB1B0 @0x0 0xB0 @0x0
0xB3B2 @0x2 0xB2 @0x1
half-word byte 0xB4B4 @0x4 0xB4 @0x2
0xB7B6 @0x6 0xB6 @0x3
0xB1B0 @0x0 0xB1B0 @0x0
0xB3B2 @0x2 0xB3B2 @0x2
half-word half-word 0xB4B4 @0x4 0xB4B4 @0x4
0xB7B6 @0x6 0xB7B6 @0x6
0xB1B0 @0x0 0x0000B1B0 @0x0
0xB3B2 @0x2 0x0000B3B2 @0x4
half-word word 0xB4B4 @0x4 0x0000B5B4 @0x8
0xB7B6 @0x6 0x0000B7B6 @0xC
0xB3B2B1B0 @0x0 0xB0 @0x0
0xB7B6B5B4 @0x4 0xB4 @0x1
word byte 0xBBBABIBS @0x8 0xB8 @0x2
0xBFBEBDBC @0xC 0xBC @0x3
0xB3B2B1B0 @0x0 0xB1B0 @0x0
0xB7B6B5B4 @0x4 0xB5B4 @0x2
word half-word 0xBBBAB9B8 @0x8 0xB9B8 @0x4
0xBFBEBDBC @0xC 0xBDBC @0x6
LR T
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% 6-3: DMAC 184 (&)

Source Size

Destination Size

Source Data

Destination Data

word

word

0xB3B2B1B0 @0x0
0xB7B6B5B4 @0x4
0xBBBAB9B8 @0x8
0xBFBEBDBC @0xC

0xB3B2B1B0 @0x0
0xB7B6B5B4 @0x4
0xBBBAB9B8 @0x8
0xBFBEBDBC @0xC

Rtk

fEH B LG VR Mok A H AR HbhE FH CPARx, CMOARx L) 2 CCRx_DIR i . WS fiifie 7 i ( CCRx_MINC Fl
CCRx_PINC M7 it ® ), F5em—2Eoutes, W TR Er— e thtin b 1, 2 504 (5%
AL FE—20)s

HhhEPCE A RS, DMAC {2 btk A SN RERRE 1M A5 RO B0 S it A 0x600FFFFC
HmF] 0x60100000 B, e ox thBUARDE . I AN AL s B 1M 7 A B8R, B 5 i a PR T

TEfAmd AR R, X LEAFAF AR DRAF IR IR A (B A ICIE AT AT IEAE A A bk o % 5M FIFO [ & i
HEBCE ARG, A A 0 o B B

6.1.4.11

6.1.4.12 BiEhE
DMAC & a8 & HN Rl B [ e . U A E M ARGRIER T eAUE (RERERBE MR ), =k
AIZIEIE i PR CAE R e AL i . Bl IS AP RES S PO A R E S T AR, IR B e = i
PRERASFE T U R vEN A W e 2 .

1. AMEAL R A3 T8 L5 T A A AL i =X )i 1A

2. [N AL ek A e AR L =Y, J8iE CCRx_PL {RAIIL B

3. fLtislS CCRx_PL ¥AHIAIRY, i#3E S5/ MOPLSedm (AiE 1 J05E THEiE 2)

TER— BB RS R, WA O — R e Bl i A T AR, A 2 A IE ) oo s R e e e
WUE, MR AU R S R I L

6.1.4.13 HR{EH

YU AEINSE el F AR, CBSRx 5& X T X Ta—2E4MXIER, DMAC BEE4E5¢ i/ DIk ottEs . )
4 CBSRx 0 4 B, HY44MMERE —2E1K, DMAC 52 iEst 4 WA TOEH, ZIGHA LN AES, WinE
CNDTRx WKL 4, WFEFIATHEHI) CNDTRx /N T CBSRx, WU ALHiTI 431 CNDTRx YK BTG4

18 &N L%l

DMAC Hpl 18 Al 577 A= FR WAL PTC k(55 Il S e B A A b i) f e . 3l 1 58 i A — 2t
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6.1.5 DMAC Z77s8

R 6-4: DMAC FTFeSMaTR

Offset Attribute | Reset Value | Register Name | Register Description
0x00 ISR
[31] T 1’h0 TEIF8 channel transfer error flag
[30] r 1’h0 HTIF8 channel half transfer flag
[29] r 1’h0 TCIF8 channel transfer complete flag
[28] r 1’h0 GIF8 channel global interrupt flag
[27] r 1’h0 TEIF7 channel transfer error flag
26 r 1’h0 HTIF7 channel half transfer fla;
8
25 r 1’h0 TCIF7 channel transfer complete fla;
P g
[24] r 1’h0 GIF7 channel global interrupt flag
[23] r 1’h0 TEIF6 channel transfer error flag
[22] T 1’h0 HTIF6 channel half transfer flag
[21] T 1’h0 TCIF6 channel transfer complete flag
[20] r 1’h0 GIF6 channel global interrupt flag
19 r 1’h0 TEIF5 channel transfer error fla
g
18 r 1’h0 HTIF5 channel half transfer fla
g
17 r 1’h0 5 channel transfer complete flag
’h TCIF hannel f lete fl
[16] r 1’h0 GIF5 channel global interrupt flag
15 r 1 4 channel transfer error fla,
’h0 TEIF hannel f flag
LTI
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Offset Attribute | Reset Value | Register Name | Register Description

[14] r 1’h0 HTIF4 channel half transfer flag

[13] r 1’h0 TCIF4 channel transfer complete flag
[12] r 1’h0 GIF4 channel global interrupt flag
[11] r 1’h0 TEIF3 channel transfer error flag
[10] r 1’h0 HTIF3 channel half transfer flag

[9] T 1’h0 TCIF3 channel transfer complete flag
(8] r 1’h0 GIF3 channel global interrupt flag
[7] r 1’h0 TEIF2 channel transfer error flag

(6] r 1’h0 HTIF2 channel half transfer flag

(5] r 1’h0 TCIF2 channel transfer complete flag
(4] r 1’h0 GIF2 channel global interrupt flag
(3] r 1’h0 TEIF1 channel transfer error flag. Set when bus error detected. Cleared when write 1

to CTEIF or CGIF.
(2] r 1’h0 HTIF1 channel half transfer flag. Set when half NDT are transferred. Cleared when
write 1 to CHTIF or CGIF.

(1] r 1’h0 TCIF1 channel transfer complete flag. Set when all NDT are transferred. Cleared when
write 1 to CTCIF or CGIF.
(0] r 1’h0 GIF1 channel global interrupt flag. Set when any of TEIF/HTIF/TCIF asserted. Cleared
when TEIF/HTIF/TCIF all cleared.
0x04 IFCR
[3 1] w 1’h0 CTEIF8 CTEIF, transfer error flag clear
[30] w 1’h0 CHTIFS8 CHTIF, half transfer flag clear
[29] w 1’h0 CTCIF8 CTCIF, transfer complete flag clear
[28] w 1’h0 CGIF8 CGIF, global interrupt flag clear
[27] w 1’h0 CTEIF7 CTEIF, transfer error flag clear
[26] w 1’h0 CHTIF7 CHTIF, half transfer flag clear
[25] w 1’h0 CTCIF7 CTCIF, transfer complete flag clear
[24] w 1’h0 CGIF7 CGIF, global interrupt flag clear
[23] w 1’h0 CTEIF6 CTEIF, transfer error flag clear
[22] w 1’h0 CHTIF6 CHTIF, half transfer flag clear
[21] w 1’h0 CTCIF6 CTCIF, transfer complete flag clear
[20] w 1’h0 CGIF6 CGIF, global interrupt flag clear
[19] w 1’h0 CTEIF5 CTEIF, transfer error flag clear
[18] w 1’h0 CHTIF5 CHTIF, half transfer flag clear
[17] w 1’h0 CTCIF5 CTCIF, transfer complete flag clear
[16] w 1’h0 CGIF5 CGIF, global interrupt flag clear
[15] w 1’h0 CTEIF4 CTEIF, transfer error flag clear
[14] w 1’h0 CHTIF4 CHTIF, half transfer flag clear
[13] w 1’h0 CTCIF4 CTCIF, transfer complete flag clear
[12] w 1’h0 CGIF4 CGIF, global interrupt flag clear
[1 1] w 1’h0 CTEIF3 CTEIF, transfer error flag clear
[10] w 1’h0 CHTIF3 CHTIF, half transfer flag clear
[9] w 1’h0 CTCIF3 CTCIF, transfer complete flag clear
(8] w 1’h0 CGIF3 CGIF, global interrupt flag clear
[7] w 1’h0 CTEIF2 CTEIF, transfer error flag clear
[6] w 1’h0 CHTIF2 CHTIF, half transfer flag clear
[5] w 1’h0 CTCIF2 CTCIF, transfer complete flag clear
[4] w 1’h0 CGIF2 CGIF, global interrupt flag clear
GRT I
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Offset Attribute | Reset Value | Register Name | Register Description

[3] w 1’h0 CTEIF1 CTEIF, transfer error flag clear. Write 1 to clear TEIF.
[2] w 1’h0 CHTIF1 CHTIF, half transfer flag clear. Write 1 to clear HTIF.
[1] w 1’h0 CTCIF1 CTCIF, transfer complete flag clear. Write 1 to clear TCIF.
[0] w 1’h0 CGIF1 CGIF, global interrupt flag clear. Write 1 to clear all TEIF/HTIF/TCIF.
0x08 CCR1
[14] ™w 1’h0 MEM2MEM memory-to-memory mode
0: disabled
1: enabled
[13:12] | rw 2’h0 PL priority level
00: low
01: medium
10: high
11: very high
[11:10] | rw 2’h0 MSIZE memory size

Defines the data size of each DMA transfer to the identified memory.

In memory-to-memory mode, this field identifies the memory source if DIR = 1
and the memory destination if DIR = 0.

In peripheral-to-peripheral mode, this field identifies the peripheral source if DIR
= 1 and the peripheral destination if DIR = 0.

00: 8 bits

01: 16 bits

10: 32 bits

11: reserved

[9:8] ™w 2’h0 PSIZE peripheral size

Defines the data size of each DMA transfer to the identified peripheral.

In memory-to-memory mode, this field identifies the memory destination if DIR
= 1 and the memory source if DIR = 0.

In peripheral-to-peripheral mode, this field identifies the peripheral destination if
DIR = 1 and the peripheral source if DIR = 0.

00: 8 bits

01: 16 bits

10: 32 bits

11: reserved

[7] ™w 1’h0 MINC memory increment mode

Defines the increment mode for each DMA transfer to the identified memory.

In memory-to-memory mode, this field identifies the memory source if DIR = 1
and the memory destination if DIR = 0.

In peripheral-to-peripheral mode, this field identifies the peripheral source if DIR
= 1 and the peripheral destination if DIR = 0.

0: disabled
1: enabled
LR T
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Offset Attribute | Reset Value | Register Name | Register Description

(6] ™w 1’h0 PINC peripheral increment mode

Defines the increment mode for each DMA transfer to the identified peripheral.
n memory-to-memory mode, this field identifies the memory destination if DIR
= 1 and the

memory source if DIR = 0.

In peripheral-to-peripheral mode, this field identifies the peripheral destination if
DIR = 1 and

the peripheral source if DIR = 0.

0: disabled

1: enabled

(5] ™w 1’h0 CIRC circular mode

0: disabled

1: enabled

(4] ™ 1’h0 DIR data transfer direction

This bit must be set only in memory-to-peripheral and peripheral-to-memory
modes.

0: read from peripheral

Source attributes are defined by PSIZE and PINC, plus the CPARx register. This
is still valid in a memory-to-memory mode.

Destination attributes are defined by MSIZE and MINC, plus the CMOARx reg-
ister. This is still valid in a peripheral-to-peripheral mode.

1: read from memory

Destination attributes are defined by PSIZE and PINC, plus the CPARx register.
This is still valid in a memory-to-memory mode.

Source attributes are defined by MSIZE and MINC, plus the CMOARx register.
This is still valid in a peripheral-to-peripheral mode.

(3] ™ 1’h0 TEIE transfer error interrupt enable
0: disabled

1: enabled

2] rw 1’h0 HTIE half transfer interrupt enable
0: disabled

1: enabled

[1] rw 1’h0 TCIE transfer complete interrupt enable
0: disabled

1: enabled

(0] ™ 1’h0 EN channel enable

When a channel transfer error occurs, this bit is cleared by hardware. It can not
be set again by software (channel x re-activated) until the TEIFx bit of the ISR
register is cleared (by setting the CTEIFx bit of the IFCR register).

0: disabled
1: enabled
0x0C CNDTR1
SR T I
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Offset Attribute | Reset Value | Register Name | Register Description

[15:0] ™w 16’h0 NDT number of data to transfer (0 to 216 _ 1)
This field is updated by hardware when the channel is enabled:
It is decremented after each single DMA ’read followed by write’ transfer, indi-
cating the remaining amount of data items to transfer.
It is kept at zero when the programmed amount of data to transfer is reached, if
the channel is not in circular mode (CIRC = 0 in the CCRx register).
It is reloaded automatically by the previously programmed value, when the trans-
fer is complete, if the channel is in circular mode (CIRC = 1).
If this field is zero, no transfer can be served whatever the channel status (enabled
or not).

0x10 CPAR1

[31:0] rw 32’h0 PA peripheral address
It contains the base address of the peripheral data register from/to which the data
will be read/written.
In memory-to-memory mode, this register identifies the memory destination ad-
dress if DIR = 1 and the memory source address if DIR = 0.
In peripheral-to-peripheral mode, this register identifies the peripheral destination
address DIR = 1 and the peripheral source address if DIR = 0.

0x14 CMOART1

[31:0] ™ 32’h0 MA memory address
It contains the base address of the memory from/to which the data will be
read/written.
In memory-to-memory mode, this register identifies the memory source address
if DIR = 1 and the memory destination address if DIR = 0.
In peripheral-to-peripheral mode, this register identifies the peripheral source ad-
dress DIR = 1 and the peripheral destination address if DIR = 0.

0x18 CBSR1

[7:0] ™w 8’h0 BS burst size in non-m2m mode
When BS>1, DMA will transfer for BS times for each request if left NDT is larger
than BS, or else transfer for left NDT times.
When BS=0 or 1, DMA will always do single transfer for each request.
In memory-to-memory mode, BS is ignored.

0x1C CCR2

[14] rw 1’h0 MEM2MEM memory-to-memory mode
0: disabled
1: enabled

[13:12] | rw 2’h0 PL priority level
00: low
01: medium
10: high
11: very high

= AN
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Offset Attribute | Reset Value | Register Name | Register Description
[11:10] | rw 2’h0 MSIZE memory size
Defines the data size of each DMA transfer to the identified memory.

In memory-to-memory mode, this field identifies the memory source if DIR = 1
and the memory destination if DIR = 0.

In peripheral-to-peripheral mode, this field identifies the peripheral source if DIR
= 1 and the peripheral destination if DIR = 0.

00: 8 bits

01: 16 bits

10: 32 bits

11: reserved

[9:8] ™w 2’h0 PSIZE peripheral size

Defines the data size of each DMA transfer to the identified peripheral.

In memory-to-memory mode, this field identifies the memory destination if DIR
= 1 and the memory source if DIR = 0.

In peripheral-to-peripheral mode, this field identifies the peripheral destination if
DIR = 1 and the peripheral source if DIR = 0.

00: 8 bits

01: 16 bits

10: 32 bits

11: reserved

[7] ™ 1’h0 MINC memory increment mode

Defines the increment mode for each DMA transfer to the identified memory.

In memory-to-memory mode, this field identifies the memory source if DIR = 1
and the memory destination if DIR = 0.

In peripheral-to-peripheral mode, this field identifies the peripheral source if DIR
= 1 and the peripheral destination if DIR = 0.

0: disabled

1: enabled

[6] ™w 1’h0 PINC peripheral increment mode

Defines the increment mode for each DMA transfer to the identified peripheral.
n memory-to-memory mode, this field identifies the memory destination if DIR
= 1 and the

memory source if DIR = 0.

In peripheral-to-peripheral mode, this field identifies the peripheral destination if
DIR = 1 and

the peripheral source if DIR = 0.

0: disabled

1: enabled

[5] ™w 1’h0 CIRC circular mode

0: disabled

1: enabled
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Offset Attribute | Reset Value | Register Name | Register Description
(4] ™w 1’h0 DIR data transfer direction

This bit must be set only in memory-to-peripheral and peripheral-to-memory
modes.

0: read from peripheral

Source attributes are defined by PSIZE and PINC, plus the CPARx register. This
is still valid in a memory-to-memory mode.

Destination attributes are defined by MSIZE and MINC, plus the CMOARx reg-
ister. This is still valid in a peripheral-to-peripheral mode.

1: read from memory

Destination attributes are defined by PSIZE and PINC, plus the CPARx register.
This is still valid in a memory-to-memory mode.

Source attributes are defined by MSIZE and MINC, plus the CMOARXx register.

This is still valid in a peripheral-to-peripheral mode.

(3] rw 1’h0 TEIE transfer error interrupt enable
0: disabled

1: enabled

(2] ™ 1’h0 HTIE half transfer interrupt enable
0: disabled

1: enabled

(1] ™w 1’h0 TCIE transfer complete interrupt enable
0: disabled

1: enabled

[] rw ’h0 EN channel enable

When a channel transfer error occurs, this bit is cleared by hardware. It can not

be set again by software (channel x re-activated) until the TEIFx bit of the ISR
register is cleared (by setting the CTEIFx bit of the IFCR register).

0: disabled
1: enabled

0x20 CNDTR2

[15:0] rw 16’h0 NDT number of data to transfer (0 to 216 . 1)
This field is updated by hardware when the channel is enabled:
It is decremented after each single DMA ’read followed by write’ transfer, indi-
cating the remaining amount of data items to transfer.
It is kept at zero when the programmed amount of data to transfer is reached, if
the channel is not in circular mode (CIRC = 0 in the CCRx register).
It is reloaded automatically by the previously programmed value, when the trans-
fer is complete, if the channel is in circular mode (CIRC = 1).
If this field is zero, no transfer can be served whatever the channel status (enabled
or not).

0x24 CPAR2

[31:0] rw 32’h0 PA peripheral address
It contains the base address of the peripheral data register from/to which the data
will be read/written.
In memory-to-memory mode, this register identifies the memory destination ad-
dress if DIR = 1 and the memory source address if DIR = 0.
In peripheral-to-peripheral mode, this register identifies the peripheral destination
address DIR = 1 and the peripheral source address if DIR = 0.

0x28 CMOAR2

=
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Offset Attribute | Reset Value | Register Name | Register Description
[31:0] ™w 32’h0 MA peripheral address

It contains the base address of the memory from/to which the data will be

read/written.

In memory-to-memory mode, this register identifies the memory source address
if DIR = 1 and the memory destination address if DIR = 0.

In peripheral-to-peripheral mode, this register identifies the peripheral source ad-

dress DIR = 1 and the peripheral destination address if DIR = 0.

0x2C CBSR2

[7:0] ™w 8’h0 BS burst size in non-m2m mode

When BS>1, DMA will transfer for BS times for each request if left NDT is larger
than BS, or else transfer for left NDT times.

When BS=0 or 1, DMA will always do single transfer for each request.

In memory-to-memory mode, BS is ignored.

0x30 CCR3

[14] ™w 1’h0 MEM2MEM memory-to-memory mode
0: disabled

1: enabled

[13:12] | rw 2’h0 PL priority level

00: low

01: medium

10: high

11: very high

[11:10] | rw 2’h0 MSIZE memory size

Defines the data size of each DMA transfer to the identified memory.

In memory-to-memory mode, this field identifies the memory source if DIR = 1
and the memory destination if DIR = 0.

In peripheral-to-peripheral mode, this field identifies the peripheral source if DIR
= 1 and the peripheral destination if DIR = 0.

00: 8 bits

01: 16 bits

10: 32 bits

11: reserved

[9:8] ™ 2’h0 PSIZE peripheral size

Defines the data size of each DMA transfer to the identified peripheral.

In memory-to-memory mode, this field identifies the memory destination if DIR
= 1 and the memory source if DIR = 0.

In peripheral-to-peripheral mode, this field identifies the peripheral destination if
DIR = 1 and the peripheral source if DIR = 0.

00: 8 bits
01: 16 bits
10: 32 bits
11: reserved
LR T I
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Offset Attribute | Reset Value | Register Name | Register Description

[7] ™w 1’h0 MINC memory increment mode

Defines the increment mode for each DMA transfer to the identified memory.

In memory-to-memory mode, this field identifies the memory source if DIR = 1
and the memory destination if DIR = 0.

In peripheral-to-peripheral mode, this field identifies the peripheral source if DIR
= 1 and the peripheral destination if DIR = 0.

0: disabled

1: enabled

[6] ™w 1’h0 PINC peripheral increment mode

Defines the increment mode for each DMA transfer to the identified peripheral.
n memory-to-memory mode, this field identifies the memory destination if DIR
=1 and the

memory source if DIR = 0.

In peripheral-to-peripheral mode, this field identifies the peripheral destination if
DIR = 1 and

the peripheral source if DIR = 0.

0: disabled

1: enabled

[5] rw 1’h0 CIRC circular mode

0: disabled

1: enabled

(4] ™w 1’h0 DIR data transfer direction

This bit must be set only in memory-to-peripheral and peripheral-to-memory
modes.

0: read from peripheral

Source attributes are defined by PSIZE and PINC, plus the CPARx register. This
is still valid in a memory-to-memory mode.

Destination attributes are defined by MSIZE and MINC, plus the CMOARx reg-
ister. This is still valid in a peripheral-to-peripheral mode.

1: read from memory

Destination attributes are defined by PSIZE and PINC, plus the CPARx register.
This is still valid in a memory-to-memory mode.

Source attributes are defined by MSIZE and MINC, plus the CMOARx register.

This is still valid in a peripheral-to-peripheral mode.

(3] rw 1’h0 TEIE transfer error interrupt enable

0: disabled

1: enabled

2 ™ 1’h0 alf transfer interrupt enable
’h HTIE half f bl

0: disabled

1: enabled

(1] ™w 1’h0 TCIE transfer complete interrupt enable
0: disabled

1: enabled

[] rw ’h0 EN channel enable

When a channel transfer error occurs, this bit is cleared by hardware. It can not

be set again by software (channel x re-activated) until the TEIFx bit of the ISR
register is cleared (by setting the CTEIFx bit of the IFCR register).

0: disabled
1: enabled
LR T
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Offset Attribute | Reset Value | Register Name | Register Description

0x34 CNDTR3

[15:0] rw 16’h0 NDT number of data to transfer (0 to 216 1)
This field is updated by hardware when the channel is enabled:
It is decremented after each single DMA ’read followed by write’ transfer, indi-
cating the remaining amount of data items to transfer.
It is kept at zero when the programmed amount of data to transfer is reached, if
the channel is not in circular mode (CIRC = 0 in the CCRx register).
It is reloaded automatically by the previously programmed value, when the trans-
fer is complete, if the channel is in circular mode (CIRC = 1).
If this field is zero, no transfer can be served whatever the channel status (enabled
or not).

0x38 CPAR3

[31:0] rw 32’h0 PA peripheral address
It contains the base address of the peripheral data register from/to which the data
will be read/written.
In memory-to-memory mode, this register identifies the memory destination ad-
dress if DIR = 1 and the memory source address if DIR = 0.
In peripheral-to-peripheral mode, this register identifies the peripheral destination
address DIR = 1 and the peripheral source address if DIR = 0.

0x3C CMOAR3

[31:0] ™w 32’h0 MA peripheral address
It contains the base address of the memory from/to which the data will be
read/written.
In memory-to-memory mode, this register identifies the memory source address
if DIR = 1 and the memory destination address if DIR = 0.
In peripheral-to-peripheral mode, this register identifies the peripheral source ad-
dress DIR = 1 and the peripheral destination address if DIR = 0.

0x40 CBSR3

[7:0] ™w 8’h0 BS burst size in non-m2m mode
When BS>1, DMA will transfer for BS times for each request if left NDT is larger
than BS, or else transfer for left NDT times.
When BS=0 or 1, DMA will always do single transfer for each request.
In memory-to-memory mode, BS is ignored.

0x44 CCR4

[14] rw 1’h0 MEM2MEM memory-to-memory mode
0: disabled
1: enabled

[13:12] | rw 2’h0 PL priority level
00: low
01: medium
10: high
11: very high
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3 6-4: DMAC FiFaamai (40)
Offset Attribute | Reset Value | Register Name | Register Description
[11:10] | rw 2’h0 MSIZE memory size
Defines the data size of each DMA transfer to the identified memory.

In memory-to-memory mode, this field identifies the memory source if DIR = 1
and the memory destination if DIR = 0.

In peripheral-to-peripheral mode, this field identifies the peripheral source if DIR
= 1 and the peripheral destination if DIR = 0.

00: 8 bits

01: 16 bits

10: 32 bits

11: reserved

[9:8] ™w 2’h0 PSIZE peripheral size

Defines the data size of each DMA transfer to the identified peripheral.

In memory-to-memory mode, this field identifies the memory destination if DIR
= 1 and the memory source if DIR = 0.

In peripheral-to-peripheral mode, this field identifies the peripheral destination if
DIR = 1 and the peripheral source if DIR = 0.

00: 8 bits

01: 16 bits

10: 32 bits

11: reserved

[7] ™ 1’h0 MINC memory increment mode

Defines the increment mode for each DMA transfer to the identified memory.

In memory-to-memory mode, this field identifies the memory source if DIR = 1
and the memory destination if DIR = 0.

In peripheral-to-peripheral mode, this field identifies the peripheral source if DIR
= 1 and the peripheral destination if DIR = 0.

0: disabled

1: enabled

[6] ™w 1’h0 PINC peripheral increment mode

Defines the increment mode for each DMA transfer to the identified peripheral.
n memory-to-memory mode, this field identifies the memory destination if DIR
= 1 and the

memory source if DIR = 0.

In peripheral-to-peripheral mode, this field identifies the peripheral destination if
DIR = 1 and

the peripheral source if DIR = 0.

0: disabled

1: enabled

[5] ™w 1’h0 CIRC circular mode

0: disabled

1: enabled
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3 6-4: DMAC FiFaamai (40)
Offset Attribute | Reset Value | Register Name | Register Description
(4] ™w 1’h0 DIR data transfer direction

This bit must be set only in memory-to-peripheral and peripheral-to-memory
modes.

0: read from peripheral

Source attributes are defined by PSIZE and PINC, plus the CPARx register. This
is still valid in a memory-to-memory mode.

Destination attributes are defined by MSIZE and MINC, plus the CMOARx reg-
ister. This is still valid in a peripheral-to-peripheral mode.

1: read from memory

Destination attributes are defined by PSIZE and PINC, plus the CPARx register.
This is still valid in a memory-to-memory mode.

Source attributes are defined by MSIZE and MINC, plus the CMOARXx register.

This is still valid in a peripheral-to-peripheral mode.

(3] rw 1’h0 TEIE transfer error interrupt enable
0: disabled

1: enabled

(2] ™ 1’h0 HTIE half transfer interrupt enable
0: disabled

1: enabled

(1] ™w 1’h0 TCIE transfer complete interrupt enable
0: disabled

1: enabled

[] rw ’h0 EN channel enable

When a channel transfer error occurs, this bit is cleared by hardware. It can not

be set again by software (channel x re-activated) until the TEIFx bit of the ISR
register is cleared (by setting the CTEIFx bit of the IFCR register).

0: disabled
1: enabled

0x48 CNDTR4

[15:0] rw 16’h0 NDT number of data to transfer (0 to 216 . 1)
This field is updated by hardware when the channel is enabled:
It is decremented after each single DMA ’read followed by write’ transfer, indi-
cating the remaining amount of data items to transfer.
It is kept at zero when the programmed amount of data to transfer is reached, if
the channel is not in circular mode (CIRC = 0 in the CCRx register).
It is reloaded automatically by the previously programmed value, when the trans-
fer is complete, if the channel is in circular mode (CIRC = 1).
If this field is zero, no transfer can be served whatever the channel status (enabled
or not).

0x4C CPAR4

[31:0] rw 32’h0 PA peripheral address
It contains the base address of the peripheral data register from/to which the data
will be read/written.
In memory-to-memory mode, this register identifies the memory destination ad-
dress if DIR = 1 and the memory source address if DIR = 0.
In peripheral-to-peripheral mode, this register identifies the peripheral destination
address DIR = 1 and the peripheral source address if DIR = 0.

0x50 CMOAR4
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3 6-4: DMAC FiFaamai (40)
Offset Attribute | Reset Value | Register Name | Register Description
[31:0] ™w 32’h0 MA peripheral address

It contains the base address of the memory from/to which the data will be

read/written.

In memory-to-memory mode, this register identifies the memory source address
if DIR = 1 and the memory destination address if DIR = 0.

In peripheral-to-peripheral mode, this register identifies the peripheral source ad-

dress DIR = 1 and the peripheral destination address if DIR = 0.

0x54 CBSR4

[7:0] ™w 8’h0 BS burst size in non-m2m mode

When BS>1, DMA will transfer for BS times for each request if left NDT is larger
than BS, or else transfer for left NDT times.

When BS=0 or 1, DMA will always do single transfer for each request.

In memory-to-memory mode, BS is ignored.

0x58 CCR5

[14] ™w 1’h0 MEM2MEM memory-to-memory mode
0: disabled

1: enabled

[13:12] | rw 2’h0 PL priority level

00: low

01: medium

10: high

11: very high

[11:10] | rw 2’h0 MSIZE memory size

Defines the data size of each DMA transfer to the identified memory.

In memory-to-memory mode, this field identifies the memory source if DIR = 1
and the memory destination if DIR = 0.

In peripheral-to-peripheral mode, this field identifies the peripheral source if DIR
= 1 and the peripheral destination if DIR = 0.

00: 8 bits

01: 16 bits

10: 32 bits

11: reserved

[9:8] ™ 2’h0 PSIZE peripheral size

Defines the data size of each DMA transfer to the identified peripheral.

In memory-to-memory mode, this field identifies the memory destination if DIR
= 1 and the memory source if DIR = 0.

In peripheral-to-peripheral mode, this field identifies the peripheral destination if
DIR = 1 and the peripheral source if DIR = 0.

00: 8 bits
01: 16 bits
10: 32 bits
11: reserved
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3 6-4: DMAC FiFaamai (40)
Offset Attribute | Reset Value | Register Name | Register Description

[7] ™w 1’h0 MINC memory increment mode

Defines the increment mode for each DMA transfer to the identified memory.

In memory-to-memory mode, this field identifies the memory source if DIR = 1
and the memory destination if DIR = 0.

In peripheral-to-peripheral mode, this field identifies the peripheral source if DIR
= 1 and the peripheral destination if DIR = 0.

0: disabled

1: enabled

[6] ™w 1’h0 PINC peripheral increment mode

Defines the increment mode for each DMA transfer to the identified peripheral.
n memory-to-memory mode, this field identifies the memory destination if DIR
=1 and the

memory source if DIR = 0.

In peripheral-to-peripheral mode, this field identifies the peripheral destination if
DIR = 1 and

the peripheral source if DIR = 0.

0: disabled

1: enabled

[5] rw 1’h0 CIRC circular mode

0: disabled

1: enabled

(4] ™w 1’h0 DIR data transfer direction

This bit must be set only in memory-to-peripheral and peripheral-to-memory
modes.

0: read from peripheral

Source attributes are defined by PSIZE and PINC, plus the CPARx register. This
is still valid in a memory-to-memory mode.

Destination attributes are defined by MSIZE and MINC, plus the CMOARx reg-
ister. This is still valid in a peripheral-to-peripheral mode.

1: read from memory

Destination attributes are defined by PSIZE and PINC, plus the CPARx register.
This is still valid in a memory-to-memory mode.

Source attributes are defined by MSIZE and MINC, plus the CMOARx register.

This is still valid in a peripheral-to-peripheral mode.

(3] rw 1’h0 TEIE transfer error interrupt enable

0: disabled

1: enabled

2 ™ 1’h0 alf transfer interrupt enable
’h HTIE half f bl

0: disabled

1: enabled

(1] ™w 1’h0 TCIE transfer complete interrupt enable
0: disabled

1: enabled

[] rw ’h0 EN channel enable

When a channel transfer error occurs, this bit is cleared by hardware. It can not

be set again by software (channel x re-activated) until the TEIFx bit of the ISR
register is cleared (by setting the CTEIFx bit of the IFCR register).

0: disabled
1: enabled
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Offset Attribute | Reset Value | Register Name | Register Description

0x5C CNDTR5

[15:0] rw 16’h0 NDT number of data to transfer (0 to 216 1)
This field is updated by hardware when the channel is enabled:
It is decremented after each single DMA ’read followed by write’ transfer, indi-
cating the remaining amount of data items to transfer.
It is kept at zero when the programmed amount of data to transfer is reached, if
the channel is not in circular mode (CIRC = 0 in the CCRx register).
It is reloaded automatically by the previously programmed value, when the trans-
fer is complete, if the channel is in circular mode (CIRC = 1).
If this field is zero, no transfer can be served whatever the channel status (enabled
or not).

0x60 CPARS5

[31:0] rw 32’h0 PA peripheral address
It contains the base address of the peripheral data register from/to which the data
will be read/written.
In memory-to-memory mode, this register identifies the memory destination ad-
dress if DIR = 1 and the memory source address if DIR = 0.
In peripheral-to-peripheral mode, this register identifies the peripheral destination
address DIR = 1 and the peripheral source address if DIR = 0.

0x64 CMOARS5

[31:0] ™w 32’h0 MA peripheral address
It contains the base address of the memory from/to which the data will be
read/written.
In memory-to-memory mode, this register identifies the memory source address
if DIR = 1 and the memory destination address if DIR = 0.
In peripheral-to-peripheral mode, this register identifies the peripheral source ad-
dress DIR = 1 and the peripheral destination address if DIR = 0.

0x68 CBSR5

[7:0] ™w 8’h0 BS burst size in non-m2m mode
When BS>1, DMA will transfer for BS times for each request if left NDT is larger
than BS, or else transfer for left NDT times.
When BS=0 or 1, DMA will always do single transfer for each request.
In memory-to-memory mode, BS is ignored.

0x6C CCR6

[14] rw 1’h0 MEM2MEM memory-to-memory mode
0: disabled
1: enabled

[13:12] | rw 2’h0 PL priority level
00: low
01: medium
10: high
11: very high
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3 6-4: DMAC FiFaamai (40)
Offset Attribute | Reset Value | Register Name | Register Description
[11:10] | rw 2’h0 MSIZE memory size
Defines the data size of each DMA transfer to the identified memory.

In memory-to-memory mode, this field identifies the memory source if DIR = 1
and the memory destination if DIR = 0.

In peripheral-to-peripheral mode, this field identifies the peripheral source if DIR
= 1 and the peripheral destination if DIR = 0.

00: 8 bits

01: 16 bits

10: 32 bits

11: reserved

[9:8] ™w 2’h0 PSIZE peripheral size

Defines the data size of each DMA transfer to the identified peripheral.

In memory-to-memory mode, this field identifies the memory destination if DIR
= 1 and the memory source if DIR = 0.

In peripheral-to-peripheral mode, this field identifies the peripheral destination if
DIR = 1 and the peripheral source if DIR = 0.

00: 8 bits

01: 16 bits

10: 32 bits

11: reserved

[7] ™ 1’h0 MINC memory increment mode

Defines the increment mode for each DMA transfer to the identified memory.

In memory-to-memory mode, this field identifies the memory source if DIR = 1
and the memory destination if DIR = 0.

In peripheral-to-peripheral mode, this field identifies the peripheral source if DIR
= 1 and the peripheral destination if DIR = 0.

0: disabled

1: enabled

[6] ™w 1’h0 PINC peripheral increment mode

Defines the increment mode for each DMA transfer to the identified peripheral.
n memory-to-memory mode, this field identifies the memory destination if DIR
= 1 and the

memory source if DIR = 0.

In peripheral-to-peripheral mode, this field identifies the peripheral destination if
DIR = 1 and

the peripheral source if DIR = 0.

0: disabled

1: enabled

[5] ™w 1’h0 CIRC circular mode

0: disabled

1: enabled
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3 6-4: DMAC FiFaamai (40)
Offset Attribute | Reset Value | Register Name | Register Description
(4] ™w 1’h0 DIR data transfer direction

This bit must be set only in memory-to-peripheral and peripheral-to-memory
modes.

0: read from peripheral

Source attributes are defined by PSIZE and PINC, plus the CPARx register. This
is still valid in a memory-to-memory mode.

Destination attributes are defined by MSIZE and MINC, plus the CMOARx reg-
ister. This is still valid in a peripheral-to-peripheral mode.

1: read from memory

Destination attributes are defined by PSIZE and PINC, plus the CPARx register.
This is still valid in a memory-to-memory mode.

Source attributes are defined by MSIZE and MINC, plus the CMOARXx register.

This is still valid in a peripheral-to-peripheral mode.

(3] rw 1’h0 TEIE transfer error interrupt enable
0: disabled

1: enabled

(2] ™ 1’h0 HTIE half transfer interrupt enable
0: disabled

1: enabled

(1] ™w 1’h0 TCIE transfer complete interrupt enable
0: disabled

1: enabled

[] rw ’h0 EN channel enable

When a channel transfer error occurs, this bit is cleared by hardware. It can not

be set again by software (channel x re-activated) until the TEIFx bit of the ISR
register is cleared (by setting the CTEIFx bit of the IFCR register).

0: disabled
1: enabled

0x70 CNDTR6

[15:0] rw 16’h0 NDT number of data to transfer (0 to 216 . 1)
This field is updated by hardware when the channel is enabled:
It is decremented after each single DMA ’read followed by write’ transfer, indi-
cating the remaining amount of data items to transfer.
It is kept at zero when the programmed amount of data to transfer is reached, if
the channel is not in circular mode (CIRC = 0 in the CCRx register).
It is reloaded automatically by the previously programmed value, when the trans-
fer is complete, if the channel is in circular mode (CIRC = 1).
If this field is zero, no transfer can be served whatever the channel status (enabled
or not).

0x74 CPAR6

[31:0] rw 32’h0 PA peripheral address
It contains the base address of the peripheral data register from/to which the data
will be read/written.
In memory-to-memory mode, this register identifies the memory destination ad-
dress if DIR = 1 and the memory source address if DIR = 0.
In peripheral-to-peripheral mode, this register identifies the peripheral destination
address DIR = 1 and the peripheral source address if DIR = 0.

0x78 CMOARS6
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Offset Attribute | Reset Value | Register Name | Register Description
[31:0] ™w 32’h0 MA peripheral address

It contains the base address of the memory from/to which the data will be

read/written.

In memory-to-memory mode, this register identifies the memory source address
if DIR = 1 and the memory destination address if DIR = 0.

In peripheral-to-peripheral mode, this register identifies the peripheral source ad-

dress DIR = 1 and the peripheral destination address if DIR = 0.

0x7C CBSR6

[7:0] ™w 8’h0 BS burst size in non-m2m mode

When BS>1, DMA will transfer for BS times for each request if left NDT is larger
than BS, or else transfer for left NDT times.

When BS=0 or 1, DMA will always do single transfer for each request.

In memory-to-memory mode, BS is ignored.

0x80 CCR7

[14] ™w 1’h0 MEM2MEM memory-to-memory mode
0: disabled

1: enabled

[13:12] | rw 2’h0 PL priority level

00: low

01: medium

10: high

11: very high

[11:10] | rw 2’h0 MSIZE memory size

Defines the data size of each DMA transfer to the identified memory.

In memory-to-memory mode, this field identifies the memory source if DIR = 1
and the memory destination if DIR = 0.

In peripheral-to-peripheral mode, this field identifies the peripheral source if DIR
= 1 and the peripheral destination if DIR = 0.

00: 8 bits

01: 16 bits

10: 32 bits

11: reserved

[9:8] ™ 2’h0 PSIZE peripheral size

Defines the data size of each DMA transfer to the identified peripheral.

In memory-to-memory mode, this field identifies the memory destination if DIR
= 1 and the memory source if DIR = 0.

In peripheral-to-peripheral mode, this field identifies the peripheral destination if
DIR = 1 and the peripheral source if DIR = 0.

00: 8 bits
01: 16 bits
10: 32 bits
11: reserved
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Offset Attribute | Reset Value | Register Name | Register Description

[7] ™w 1’h0 MINC memory increment mode

Defines the increment mode for each DMA transfer to the identified memory.

In memory-to-memory mode, this field identifies the memory source if DIR = 1
and the memory destination if DIR = 0.

In peripheral-to-peripheral mode, this field identifies the peripheral source if DIR
= 1 and the peripheral destination if DIR = 0.

0: disabled

1: enabled

[6] ™w 1’h0 PINC peripheral increment mode

Defines the increment mode for each DMA transfer to the identified peripheral.
n memory-to-memory mode, this field identifies the memory destination if DIR
=1 and the

memory source if DIR = 0.

In peripheral-to-peripheral mode, this field identifies the peripheral destination if
DIR = 1 and

the peripheral source if DIR = 0.

0: disabled

1: enabled

[5] rw 1’h0 CIRC circular mode

0: disabled

1: enabled

(4] ™w 1’h0 DIR data transfer direction

This bit must be set only in memory-to-peripheral and peripheral-to-memory
modes.

0: read from peripheral

Source attributes are defined by PSIZE and PINC, plus the CPARx register. This
is still valid in a memory-to-memory mode.

Destination attributes are defined by MSIZE and MINC, plus the CMOARx reg-
ister. This is still valid in a peripheral-to-peripheral mode.

1: read from memory

Destination attributes are defined by PSIZE and PINC, plus the CPARx register.
This is still valid in a memory-to-memory mode.

Source attributes are defined by MSIZE and MINC, plus the CMOARx register.

This is still valid in a peripheral-to-peripheral mode.

(3] rw 1’h0 TEIE transfer error interrupt enable

0: disabled

1: enabled

2 ™ 1’h0 alf transfer interrupt enable
’h HTIE half f bl

0: disabled

1: enabled

(1] ™w 1’h0 TCIE transfer complete interrupt enable
0: disabled

1: enabled

[] rw ’h0 EN channel enable

When a channel transfer error occurs, this bit is cleared by hardware. It can not

be set again by software (channel x re-activated) until the TEIFx bit of the ISR
register is cleared (by setting the CTEIFx bit of the IFCR register).

0: disabled
1: enabled
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Offset Attribute | Reset Value | Register Name | Register Description

0x84 CNDTR7

[15:0] rw 16’h0 NDT number of data to transfer (0 to 216 1)
This field is updated by hardware when the channel is enabled:
It is decremented after each single DMA ’read followed by write’ transfer, indi-
cating the remaining amount of data items to transfer.
It is kept at zero when the programmed amount of data to transfer is reached, if
the channel is not in circular mode (CIRC = 0 in the CCRx register).
It is reloaded automatically by the previously programmed value, when the trans-
fer is complete, if the channel is in circular mode (CIRC = 1).
If this field is zero, no transfer can be served whatever the channel status (enabled
or not).

0x88 CPAR7

[31:0] rw 32’h0 PA peripheral address
It contains the base address of the peripheral data register from/to which the data
will be read/written.
In memory-to-memory mode, this register identifies the memory destination ad-
dress if DIR = 1 and the memory source address if DIR = 0.
In peripheral-to-peripheral mode, this register identifies the peripheral destination
address DIR = 1 and the peripheral source address if DIR = 0.

0x8C CMOAR?7

[31:0] ™w 32’h0 MA peripheral address
It contains the base address of the memory from/to which the data will be
read/written.
In memory-to-memory mode, this register identifies the memory source address
if DIR = 1 and the memory destination address if DIR = 0.
In peripheral-to-peripheral mode, this register identifies the peripheral source ad-
dress DIR = 1 and the peripheral destination address if DIR = 0.

0x90 CBSR7

[7:0] ™w 8’h0 BS burst size in non memory-to-memory mode
When BS>1, DMA will transfer for BS times for each request if left NDT is larger
than BS, or else transfer for left NDT times.
When BS=0 or 1, DMA will always do single transfer for each request.
In memory-to-memory mode, BS is ignored.

0x94 CCR8

[14] rw 1’h0 MEM2MEM memory-to-memory mode
0: disabled
1: enabled

[13:12] | rw 2’h0 PL priority level
00: low
01: medium
10: high
11: very high
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Offset Attribute | Reset Value | Register Name | Register Description
[11:10] | rw 2’h0 MSIZE memory size
Defines the data size of each DMA transfer to the identified memory.

In memory-to-memory mode, this field identifies the memory source if DIR = 1
and the memory destination if DIR = 0.

In peripheral-to-peripheral mode, this field identifies the peripheral source if DIR
= 1 and the peripheral destination if DIR = 0.

00: 8 bits

01: 16 bits

10: 32 bits

11: reserved

[9:8] ™w 2’h0 PSIZE peripheral size

Defines the data size of each DMA transfer to the identified peripheral.

In memory-to-memory mode, this field identifies the memory destination if DIR
= 1 and the memory source if DIR = 0.

In peripheral-to-peripheral mode, this field identifies the peripheral destination if
DIR = 1 and the peripheral source if DIR = 0.

00: 8 bits

01: 16 bits

10: 32 bits

11: reserved

[7] ™ 1’h0 MINC memory increment mode

Defines the increment mode for each DMA transfer to the identified memory.

In memory-to-memory mode, this field identifies the memory source if DIR = 1
and the memory destination if DIR = 0.

In peripheral-to-peripheral mode, this field identifies the peripheral source if DIR
= 1 and the peripheral destination if DIR = 0.

0: disabled

1: enabled

[6] ™w 1’h0 PINC peripheral increment mode

Defines the increment mode for each DMA transfer to the identified peripheral.
n memory-to-memory mode, this field identifies the memory destination if DIR
= 1 and the

memory source if DIR = 0.

In peripheral-to-peripheral mode, this field identifies the peripheral destination if
DIR = 1 and

the peripheral source if DIR = 0.

0: disabled

1: enabled

[5] ™w 1’h0 CIRC circular mode

0: disabled

1: enabled
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3 6-4: DMAC FiFaamai (40)
Offset Attribute | Reset Value | Register Name | Register Description
(4] ™w 1’h0 DIR data transfer direction

This bit must be set only in memory-to-peripheral and peripheral-to-memory
modes.

0: read from peripheral

Source attributes are defined by PSIZE and PINC, plus the CPARx register. This
is still valid in a memory-to-memory mode.

Destination attributes are defined by MSIZE and MINC, plus the CMOARx reg-
ister. This is still valid in a peripheral-to-peripheral mode.

1: read from memory

Destination attributes are defined by PSIZE and PINC, plus the CPARx register.
This is still valid in a memory-to-memory mode.

Source attributes are defined by MSIZE and MINC, plus the CMOARXx register.

This is still valid in a peripheral-to-peripheral mode.

(3] rw 1’h0 TEIE transfer error interrupt enable
0: disabled

1: enabled

(2] ™ 1’h0 HTIE half transfer interrupt enable
0: disabled

1: enabled

(1] ™w 1’h0 TCIE transfer complete interrupt enable
0: disabled

1: enabled

[] rw ’h0 EN channel enable

When a channel transfer error occurs, this bit is cleared by hardware. It can not

be set again by software (channel x re-activated) until the TEIFx bit of the ISR
register is cleared (by setting the CTEIFx bit of the IFCR register).

0: disabled
1: enabled

0x98 CNDTRS

[15:0] rw 16’h0 NDT number of data to transfer (0 to 216 . 1)
This field is updated by hardware when the channel is enabled:
It is decremented after each single DMA ’read followed by write’ transfer, indi-
cating the remaining amount of data items to transfer.
It is kept at zero when the programmed amount of data to transfer is reached, if
the channel is not in circular mode (CIRC = 0 in the CCRx register).
It is reloaded automatically by the previously programmed value, when the trans-
fer is complete, if the channel is in circular mode (CIRC = 1).
If this field is zero, no transfer can be served whatever the channel status (enabled
or not).

0x9C CPARS

[31:0] rw 32’h0 PA peripheral address
It contains the base address of the peripheral data register from/to which the data
will be read/written.
In memory-to-memory mode, this register identifies the memory destination ad-
dress if DIR = 1 and the memory source address if DIR = 0.
In peripheral-to-peripheral mode, this register identifies the peripheral destination
address DIR = 1 and the peripheral source address if DIR = 0.

0xA0Q CMOARS

=
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R 6-4: DMAC F7FEsmEtR (48)

Offset Attribute | Reset Value | Register Name | Register Description

[31:0] ™w 32’h0 MA peripheral address
It contains the base address of the memory from/to which the data will be
read/written.
In memory-to-memory mode, this register identifies the memory source address
if DIR = 1 and the memory destination address if DIR = 0.
In peripheral-to-peripheral mode, this register identifies the peripheral source ad-
dress DIR = 1 and the peripheral destination address if DIR = 0.

0xA4 CBSR8

[7:0] ™w 8’h0 BS burst size in non-m2m mode
When BS>1, DMA will transfer for BS times for each request if left NDT is larger
than BS, or else transfer for left NDT times.
When BS=0 or 1, DMA will always do single transfer for each request.
In memory-to-memory mode, BS is ignored.

0xA8 CSELR1

[29:24] | tw 6’h0 C4S8 DMA channel 4 selection

[21:16] | rw 6’h0 C3S DMA channel 3 selection

[13:8] ™ 6’h0 C28 DMA channel 2 selection

[5:0] ™w 6’h0 C1S8 DMA channel 1 selection

0xAC CSELR2

[29:24] | tw 6’h0 C8S DMA channel 8 selection

[21:16] | rw 6’h0 C78 DMA channel 7 selection

[13:8] ™w 6’h0 C6S DMA channel 6 selection

[5:0] ™ 6’h0 C5S DMA channel 5 selection

6.2 ExtDMA

ExtDMA {3/ T HPSYS,

6.2.1 TEIT

ExtDMA (Extended Direct Memory Access) RefEXT gk PSRl ik XA A Bt i1 TR R s TR, JREEL
TurboPixel FIEMWUEAE 7%, AR B[R 52 & RS, 5 DMAC HILL, ExtDMA {EViRSMNTAAf# S (0
FLASH, PSRAM) MIRCHRIT R, fHAUAH—NMHIE, (OO 4 51055z, HARR MR,

6.2.2 FE4HHE
. P AHB F¥5, A]350] SRAM, PSRAM, FLASH %%, 3%} BURST 1&#
o BAMEHREE, NEIREN 16, 10T 32 RN FIFO
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o PHLHEA BARHbAE S 4 YIRS AL Sy

o FRIRIC B R ARSI R OTECh 220-1, BRITRE 4 F5 %5, RIFRRm KL 4aM 51y

o JEIE SRR C . AR . AR AR, JFREP A TP SR S PTC ik

« 2% TurboPixel FIRMWIELET 2, 1+ RGB565/RGB888/ARGB888S #E ki A, HfTIR AT} 512 4%

6.2.3 Ihgemid
6.2.3.1 fEERE

ExtDMA il CPU M H & ik I AHB M4k, 24 CPU Ml ExtDMA [R5 ) A [l A AEAE 21, ExtDMA 3K
ATRESEE CPU Vil ARG 4k, HRLMEAI TR L, UGHIE CPU /0] ISR/ Bt v, [RIHE,
MHE E# 4SS ExtDMA 17l 4[R] AHB HFRIF, ExtDMA 7014 Sits2s T . ExtDMA {5 AHB Burst
ik, BLTEDIn) Burst (5 AU MAAAE AR I, EHIZCR ST DMAC,

6.2.3.2 TIR#ER

ExtDMA ANREMRI R AMBEK , AR AR s i 5 IR Bl

CMPRCR_CMPREN # 0 i}, ExtDMA AbTHuzistl, AEMSHHE & A7k a8l N IR k02 2= H bRtk
CMPRCR_CMPREN 4 1 Iif, ExtDMA &b TJEAFH, BEGS)E 3 TurboPixel [R5 5 | HEX (RAFAE IR AL A9 E 2 i
M EHE BRI TR, A TEAR 4 R3] B bRtk

6.2.3.3 HiEHiit 543

ExtDMA RY{EHbdE SRCAR 5 HARHBAE DSTAR RN VU5 %F 55, I HIREHE A % CCR_SRCSIZE 5 H &
{37 5 CCR_DSTSIZE W25 & K DU

AR RE T Huhika g (b hE AN H Friihk E CCR_SRCINC il CCR_DSTINC 3 H|EC® ), ExtDMA H:5¢ i — K
B PR EOE B ARRAE, R G S AR 2 i — Rk sl n b 4, S0 SRR, 3
kA A X 32 T ) [ 2 A k9 FIFO, 2 CRC OB A,

6.2.3.4 fEE{EEE

CCR_EN ZiHE M e 2 /i4s. 24 CCR_EN & 1 H CNDTR A%y 0 i, B EHmtasinsh, T8yr s YimiEiliae
i, Bl - —ZEfEME 258, EHEAJE 0 () CNDTR 27 %5 5 ExtDMA &5, BT LIFEI 22 RN 246015
BENEE (R 2] Kt <O | VAT o Qi bl B D U L

6.2.3.5 1@ E

s iR, B iEE i ECE BT CNDTR BCE, DAY 8 — e, SRR o 31 220-1, 140 CNDTR AL
BN 1000 B, MIAEHTEE 24 4000 715, Ja shEdEIIZ /5 , 858 K 5151328, CNDTR J# 1, CMPRNDTR
FORFEE AR, RS PATRERMRCE . 5 shdEikiz )5, CMPRNDTR A& #il¥IiG CNDTR, Z
JERSE I — U 5 A, CMPRNDTR Ji# 1, CNDTR 5 CMPRNDTR R3] 0 if, $iieit 55 Aise i,
ExtDMA 15 1E 154 o

4T, Fr R4 EUR OB Rl i CNDTR B, DA h— A onit gk, ScRRER o 2 220-1. filhn
CNDTR BCE N 1000 B, WTFHELEEIE SR 4000 F45, Halfdiiiza, B58m—k 51, CNDTR i
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1, CMPRNDTR F/R BG40 5 gt i, 7E RN f 2R A X515 A . CMPRNDTR 15
AN TGTSIZE*6* R IE4R R A TE4, b TGTSIZE 57 RS0 EG SMATHU T 2 D — A R0, i
CMPRNDTR FAFBCEAT 1%, ExtDMA A BEJCIEIE# 76 mii%Hi . o shEdEibs )5, CMPRNDTR 458 b — I U7
E A, CMPRNDTR Ji 1, CNDTR 5 CMPRNDTR #Rii 2l 0 i, Ziiei 55 A2H5E M, ExtDMA 5 1- &4

6.2.3.6 TurboPixel [E4&

ExtDMA % TurboPixel ERIIEATS 1%, REMSRE IR L& 4 h 22 Hsstehil, TRAnid A 2805 A
ﬁ% I‘E—] o

iR AR SCHF RGB565/RGB888/ARGB8888 14, Hi CMPRCR_SRCFMT Affr-anlii i . JELhh IS A A7 i s b ik
%3751 CMPRCR_SRCPOS ZF 17l & . Hir' ARGB8888 [EIZ M 17 MIHL A Mkl A2 Jg WU 15 % 5% . RGB565
FHE A AR A I T AU 190 55 o RGB888 KIS AF IS AR H bl AT X 55 2R o T B VE B AR UG i
HESRFEE AT RSE, {H ExtDMA )itz JFHhE SRCAR /0 B8 MG GG ik BT 76 B9 DY 715 %o S bk

JRIE RIS 44714 2 5 11 CMPRSR_LINESIZE Bi#, A nl 353 512,

L5 ¥ s 24 33 5 M DG A 1~ 27 77 %% CMPRSR_TGTSIZE 5 CMPRNDTR Pt & HE4H i Sd A Lo (3 fu
(B JEG R AT RBAE XS 5F) 45T CNDTR 5 CMPRNDTR [ LUAH . 5 E4E S 40E 7 CMPRCFGO Fl CMPRCFG1
TATARICEL, T AR T 28 3 s s 2

PG i 5T Ll i CMPRQR HI CMPRDR A7 P o B AR IR AR (i e Bl i)y e
T, ATREAFTE BRI A R R4 i B B, U2 B dids th S DR b BT OFIF . 4 iy B b S i, T
WEGRE IR R, PRI RARR B RIRSE ER ) o

6.2.3.7 BEIHLH

ExtDMA 1] F=A: il PTC fil & (55, I nl BApific B AR A b BT RE . AR se i s /b —20t, 724 HTIF Fhilifn
fil % . BRI, o4 TCIF WAl & o 18450 & BSR4 TEIF iRk . E4ait
& AR, P24 OFIF H il Flf % o

rhld T CCR ZFf7#k T TCIE/HTIE/TEIE/OFIE SF4E Gl A e, PR ISR 2FfF451iIn], Jfilid IFCR
TAEEE R

6.2.3.8 SHEAE

B0 PR A I AR 1 B ExtDMA {EHiJCEESS W, Al CCR_RESET ‘& 1 & {i ExtDMA 2%, & {5 CCR_RESET
2 ASNE 0, HEB & AL A ST IREZ L,

6.2.3.9 WiZEXEEFERERE

1. BE Wiz, CMPRCR_CMPREN 4 0,
2. WEPIFTXSTRYUE L SRCAR 5 HARHihE DSTAR,
3. Hifk CCR_EN Jy 0 B, DAPUFY5 R of, BREHIM 4 5 A CNDTR ZFFE4
4. 7E CCR Affan AL E T Y34
. Mk CR_SRCINC Fl CCR_DSTINC
- EEE AL YE CCR_SRCSIZE 5 HFREHE {7 5 CCR_DSTSIZE A P45
- T ffiRe
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5. % CCR_EN % 1, J&shEdiizs,
6. Rl ER AL, #+ CCR_EN & 0,

6.2.3.10 ERFBEXEFOLERE

1. PB4k, CMPRCR_CMPREN H 1,
CMPRCR H 5z B 5 G 20 b ik X6 55 75 2
P DU T % A b4 SRCAR 5 HFRHik DSTAR,
& CCR_EN 2 0 B, DAPOF 15 By, #IREGEHE =S A CNDTR ZifEds.
fit & JE 45280 CMPRSR, CMPRCFGO #1 CMPRCFG1,
TR RS E8dEE, JFBCE CMPRNDTR,
1E CCR T AFan ML E NS4
o Mk A, CR_SRCINC HI CCR_DSTINC
o BHENI 9 CCR_SRCSIZE 5 HAREHE {7 %8 CCR_DSTSIZE i P55
- b fiifE
8. ¥ CCRLEN # 1, JEEhEGIES.
9. SEFEPIIERIFAL L, Ff CCR_EN # 0,

N A wD

oo

6.2.4 ExtDMA ZH1Fz5

& 6-5: ExtDMA ZH{FsSgt®

Offset Attribute | Reset Value Register Name | Register Description

0x00 ISR interrupt status register

[4] r 1’h0 OFIF OFIF, overflow flag

[3] r 1’h0 TEIF TEIF, transfer error flag

[2] r 1’h0 HTIF HTIF, half transfer flag

[1] r 1’h0 TCIF TCIF, transfer complete flag

[0] r 1’h0 GIF GIF, global interrupt flag

0x04 IFCR interrupt clear register

[4] wls 1’h0 COFIF COFIF, overflow flag clear

[3] wls 1’h0 CTEIF CTEIF, transfer error flag clear

[2] wls 1’h0 CHTIF CHTIF, half transfer flag clear

[1] wls 1’h0 CTCIF CTCIF, transfer complete flag clear

[0] wls 1’h0 CGIF CGIF, global interrupt flag clear

0x08 CCR channel control register

[31] wls 1’h0 RESET Software reset, will clear extdma status. Active high. Will be cleared by HW
automatically

[19:18] | rw 2’h3 SRCBURST source burst transfer configuration
00: single transfer
01: INCR4 (incremental burst of 4 beats)
10: INCR8 (incremental burst of 8 beats)
11: INCR16 (incremental burst of 16 beats)

¥
H
-
b=
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% 6-5: ExtDMA E1FeSmat®R (&)

Offset Attribute | Reset Value Register Name | Register Description
[17:16] | tw 2’h3 DSTBURST destination burst transfer configuration
00: single transfer
01: INCR4 (incremental burst of 4 beats)
10: INCR8 (incremental burst of 8 beats)
11: INCRI16 (incremental burst of 16 beats)
[11:10] | rw 2’h2 SRCSIZE source size
Defines the data size of each DMA transfer to the source memory.
Should be fixed to 10 (32 bits), word access allowed only.
[9:8] ™w 2’h2 DSTSIZE destination size
Defines the data size of each DMA transfer to the destination memory.
Should be fixed to 10 (32 bits), word access allowed only.
[7] ™w 1’h1 SRCINC source increment mode
Defines the increment mode for each DMA transfer to the source memory.
0: disabled
1: enabled
[6] ™w 1’h1 DSTINC destination increment mode
Defines the increment mode for each DMA transfer to the destination memory.
0: disabled
1: enabled
[4] w 1’h0 OFIE overflow interrupt enable
0: disabled
1: enabled
[3] ™w 1’h0 TEIE transfer error interrupt enable
0: disabled
1: enabled
[2] w 1’h0 HTIE half transfer interrupt enable
0: disabled
1: enabled
[1] w 1’h0 TCIE transfer complete interrupt enable
0: disabled
1: enabled
[0] ™w 1’h0 EN extdma enable. Will be cleared if ccr_reset is written
0x0C CNDTR number of data register
[19:0] ™w 20’h0 NDT number of data to transfer (0 to 220 _ 1)
This field is updated by hardware when the channel is enabled:
It is decremented after each transfer, indicating the remaining amount of data
items to transfer.
It is kept at zero when the programmed amount of data to transfer is reached.
If this field is zero, no transfer can be served whatever the channel enabled or not
0x10 SRCAR source address register
[31:0] ™w 32’h0 SRCADDR source address
It contains the base address of the source data to be read. Should be word aligned
0x14 DSTAR destination O address register
[31:0] ™w 32’h0 DSTADDR destination address
It contains the base address of the destination data to be written. Should be word
aligned
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3 6-5: ExtDMA FF#MatE (&)

Offset Attribute | Reset Value Register Name | Register Description

0x20 CMPRCR Image Compression control register

[7:6] ™w 2’h0 SRCPOS Starting byte position in the first word of the source frame
Valid starting positon includes:
RGB565: 0x0,0x2
RGB888: 0x0, 0x1, 0x2, 0x3
ARGB8888: 0x0

[5:4] w 2’h0 SRCFMT Source frame format
00: 16-bit RGB 5:6:5
01: 24-bit RGB 8:8:8
10: 32-bit ARGB 8:8:8:8
11: Reserved

[0] ™w 1’h0 CMPREN Compression enable

0x24 CMPRSR Compression size register

[27:16] | tw 12’h0 TGTSIZE output target size of each line after compression. output data size of each line is
tgtsize*3*2 bytes

[11:0] ™w 12’h0 LINESIZE column number (pixel number) of each line. Input data size of each line is
linesize* (size per pixel)

0x28 CMPRNDTR number of compression output data register

[19:0] ™w 20’h0 CMPRNDT If compression enabled, cmprndt is the number of data to transfer after compres-
sion (0 to 220 . 1) and have to be written by software before compression. The
value should be TGTSIZE*6*line_number/4 in compression mode.
If compression disabled, it reads the number of data that extdma has written into
destination address. Software do not need to write this field.
This field is updated by hardware when extdma enabled

0x2C CMPRCFGO Compression configuration 0

[31:0] ™w 32’h80023307 | CFG Compression configuration

0x30 CMPRCFG1 Compression configuration 1

[31:0] ™w 32’h01055982 | CFG Compression configuration

0x34 CMPRQR Compression quality register

[28:16] | r 13’h0 DUMMY line least dummy word in one frame, update every frame.

[15:8] r 8’h0 LQB low quality block number. the bigger of this number, the worse compressed image
quality

[7:0] r 8’h0 LQR quality sum to low qulity block number ratio. the bigger of this number, the
worse compressed image quality.

0x38 CMPRDR Compression debug register

[6:0] r 7’h0 MAXBUF record of max used buffer during compression output
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7 EEIME

7.1 I2C

BRI 74 12¢, Hrp12C1, 12C2, 12C3 F112C4 {7 T HPSYS, #i Afiiil #EH: % 10(PA), W[5 DMACT K i%
oK ; 12C5, 12C6 1 12C7 LT LPSYS, fil Afith #4% % 10(PB), Al DMAC2 A3XTHK

7.1.1 &%

[2C(Inter-Integrated Circuit) O R SR R RS S N A e, AIVE MBS 12C AN (E, Wl fE RN
WA REANERAY 12C T84 12C PN EL 8 715 FIFO, il LIFEAT RS , ol iiiid DMA BEA TR R0  12C SCRfbn
#ERIS (standard-mode) , PRHES (fast-mode) | #HIRRBIF (fast-mode plus) DL A (high-speed-mode),
i F HFEAT IR 3.4Mbps.

7.1.2 EEHE
][RR B S5 R

- IFRHAZ R

- SRR (FcFr 100kbps)

o SCRPPRERE (R 400kbps)

- SRR PG (R 1Mbps)

o SRR EARS (B 3.4Mbps)

o AER VA SRS 7 HURRER 10 RS
- AR BEFESCRE 7 LRk

o ARG YR

o SCRFIPPISERE (clock stretching)

- 8 ¥ FIFO, *#§ DMA

SN R D R N

o BRSZAYDIREMT B, STFRGE B sh A1
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12C
Analog ; Digital
<SCL, Noise — seli » Noise — [ C?Js:fol - folk
Filter Filter
scl o [
Analog Pinmux ; Digital Cs:t?ol .
<SDA Noise — sda| »  Noise — Iﬂ] dma_req
Filter Filter DMA
sda_o Control dma_ack
A int
pK—> REG INT Tiager™
B

& 7-1: 12C &1E

7.1.3 12C IhRediA
7.1.3.1 F&IEH

12C BELFI ] SCL 5 SDA WitRk i T/& 4, Horp SCL I HF N4k, SDA Gl H AR EHEL . PIFRLZR Y Jyxn)
4, Hl A RIS, DT e 0 i AN Fhr e BH,  BEAE AR B K AL R R g . 12C BER2S I
i, SCL 5 SDA ¥h i F-. Al3@1f BMR_SCL F1 BMR_SDA £rif] 4 i 12C k(=5 F,

7.1.3.2 HINIRIKES

SCL 55 SDA fiit A {55 AT 28 AU IE D gt AN 7 UE B AR U BR B . BAUIE D& T IEBR/NT 50ms AEH, 7E PIN-
MUX P o RO UE M A d i BCE CR_DNF HEFEIEBRBEAIAY S B, SAATRCEN 7 4> felk A (4
146ns).

7.1.3.3 {EHE=XR
12C WML AR R m ER e, [H 2 SR SR B EERE (clock stretching) B, 2332 MIE RN .

12C B FIET felk P24 JZIHk AR RSN al, s F 250 mtah, Pk R G R i ARt AR 25
12C L HIHR

HPE 12C PR, FrfiEfist (standard—mode) FeAR R = A 100kbps, FREE (fast-mode) FeA R % 1= A 400kbps,
B R (fast-mode plus) HORFA A 1Mbps, (H#ifE5X (high-speed mode) LUAF# kRN 3.4Mbps.

(SRR Shaa i N M TP DN W g

bit_rate = Ffclk/(LCR_SLV + maz(LCR_SLV,(WCR_CNT x 2 +6)) + 7+ CR_DNF)

Hrfr, Ficlk i felk (4% (48MHz), WCR_CNT JHFIA% SDA 5 SCL U Z MMk, LAMRIER S M5
PRAFITTING 2 12C PR, P E A BT S SRR LA R
PR/ DR AR Y SR LR AT i R AE A R
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bitrate = F fclk/(LCR_FLV + max(LCR_FLV,(WCR_CNT x 2+ 6)) + 7+ CR_DNF)

7.1.3.4 fEHFY
—IRSEREAY 12C &5 N 3T A& 5 750 01T

RN, Tk, st

7 MR MNE . T A, TR

- R/mW HRF . B A, AR Ak T T

. ACK HeHE, B &M, MR FA IR ACK=0 /RN i3, ACK=1 W&,

- 8 LURREE . Hlont i BE R A, ikt BB A o AR AR B BT Do, T REAUR A A
Mot oA

6. ACK Feh, MO ity EBes kil Aok mh iy Mg &t X Z AT 8 LURR R A M B

7. BRPHR 5-6 HLERHREMEH B ACK=1,

8. EAEMAAL (MIBELER 1) s ibfz, B A, FOBE shilhmafs (e .

T A W N =

7.1.3.5 ITHEEKXS5RKRE

12C BRI T T4, ATRUSGER Tt , (HA MRS Rk k. BFR s, 12C BEA FRIXH T
UCIRZS

#7¥ CR_SLVEN # 1, W 12C #E A EMAE, vl RURHS Eahilh, R B Dbk G, ks shitin
B, 12C A FRZES EBBCRE . YUEFEBREMZEH 7 (it S5 SAR_ADDR #FFHf, 12C 4% R/mw L
ReifE AR TN CIRES

7.1.3.6 12C #MRLiRE

1. BCE 12C HORREIZ CR_OMODE, FARJi s A0 B AH eI P 27 /7 4% LCR, WCR 4§
2. FC'HE TER (HEE AT W
3. ffifif 12C, CR_SCLE=1, CR_IUE=1

7.1.3.7 FEERRE

BB HE AR 1, PF RGN 0, A DBR,

. TCR=TCR_START;TCR|=TCR_TB,,

. B0 SR_TE HEIN 1, SUEFREAESEM TE T,

. SR_TE 5 1 i§%brii. #fr SROINACK, 15K 1 W& k0 3 b ik 154

- R R IEEHES A DBR,

. TCR=TCR_TB,

. A1) SR_TE HLEIM 1, S%FF TE Hiki,

. SR_TE 5 1 i§%brii. #Ar SROINACK, 15K 1 W& k0 3 b ik 154

SR 5-8, WARURRSE —2EXUEN TCR=TCR_TB|TCR_STOP, ¥ IF(i27Ek ik 5E MU Ak,

O 0 N O Ui AW N =

7.1.3.8 EEPRIE

1B BRI 2278 1 467, BF B&fRA7 1, 5 A DBR,
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TCR=TCR_START;TCR|=TCR_TB,

¥9f) SR_TE HFIN 1, S%FAF TE ¥,

SR_TE 5 1 HHbradi. A SROINACK, 05N 1 & 245 kv b k54 .
TCR=TCR_TB.,

¥R SR_RF HFIN 1, BREEFFHEIGE M RF Hif,

SR_RF 5 1 {EBRbRE . M DBR H 3R A B8

HEAYR 5-7, WRIEEJE— N TCR=TCR_TB[TCR_NACK.
TCR=TCR_MA, KiX{E L7,

¥ SR_UB HFIH 0, FIEfIA%XSERE, TCR=0,

© ® N Uk

._.
o

7.1.3.9 MEIERE

1. 2ok R SAD filk )5, A3 ACK,

2. SR.SAD 5 1 ifFRbrai. BEHL SR.RWM, 1 FoRMAE, 0 Fom NI, R STHT SRARWM 1, #EAM
W LR EHES A DBR,

TCR=TCR_TB,

1) SRUTE HEIA 1, SK5FF TE Hil,

SR_TE 5 1 {Hhrid. K& SROINACK, fI5m 1 e 184,

HERAIE 3-6, BRI RN (47 H W7 SSD.

SR_SSD 5 1 #§kRbridis

© N v kW

7.1.3.10 MEBWHETE

1. YHihERHI P IEr SAD il k)5, HBhIE ACK,

2. SR_SAD 5 1 iEMbradi. B SR.RWM, 1 FRm k%, 0 FaR N, BB HT SR.RWM A 0, #EAM
PR

TCR=TCR_TB,

1M SRLRF HEIN 1, sRAEFHEICTER RF I,

SR_RF 5 1 JEERFRE . M DBR PRI I £

LR 3-5, WRZEAAKEHN TCR=TCR_TB|[TCR_NACK, E KI5 (147 rh i SSD.,

SR_SSD 5 1 i&kRbR:

N o AW

7.1.3.11 DMA &

12C b F F & 3% FHRCIRASHT , 7T LAFF I DMA 14 . DMA AU/EH TR B, A REH T4 MBS ik Al R /aw
FUFFo 12C SCRFHUR DMA fek 511byte Bl St WA H 2B fe ek, T IFRUS 3 DMA,

DMA RBhAJG, (R FEATRE CPU 25, i 12C 5 DMAC #ib B 358 B 58 if& 4, 177 4F rh#r DMADONE,
12C fRH P 8 54799 FIFO, FT7E DMA &4t # e a4 . i Bl FIFO %, 2724 LW OF i
Uirh T UF, 05 32 & 26 F e MR & 7726 19 ACK=1, Bdifeimssil, 774k bl DMADONE,

DMA &5 A7 1408 145 DNRUNDT BC'E o FIARRRLH 775800 DL d 32 DNRUNDT 3k, 76+ W DMADONE
AR, @I EEE DNRONDT A& SR_NACK 1] LI3K%0 DMA 1445 275 1E % 52 i o

¥ CR_LASTSTOP & 1 "] UIFEAYK DMA &4 58 5 A i & ik 45 1k 47 o K CR_LASTNACK & 1 W] LIYEAIK DMA
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S A2 ACK=1,
1] DMA #5478 sl AR AR AT -

L BN HhE RS 1 60, PF L&A, R/mW, 5 A DBR,

2. TCR=TCR_START;TCR|=TCR_TB,

3. #if) SRUTE HEIA 1, sERFALESEH TE HIHi.

4. SR.TE 5 1 f@hrik. Kdr SRINACK, 5K 1 &6 k4 3 1154

5. Fi'% DMAC il JEIESMIEPE N M HT 12C, BAEIERE N By, SMREE N 241l 12C /) FIFO A ff-4s,
JfJ3 3 DMAC 83H .

6. BC#E 12C ) DMA.DNR_NDT i3 M1 &5 77550 WNAE DMA &5 5¢ UG 75 B sh & &5 1107, W CR_LASTSTOP
B 1. W02k DMA &5 se iUE 77 B 8hM & ACK=1, MK CR_LASTNACK # 1., CR_DMAEN % 1 {{ifg DMA,

7. %5fF DMADONE H1#7,

8. SR_LDMADONE 5 1 #§trii.

9. WHRAT R h DMA, HEAHE 5-8,

10. %¢1f) SR_UB HEIN 0, 51k kik5EHe,

7.1.3.12 BREREIRES
RS TINE AR, 12C REANSHI-RIE, £IN 12C R EBHERFRER N, YR8 R RAEn, Al
R R rE LRI E
1. BV 12C ik, CR_LUR B 1, %1% 100us 5& 0.
2. H% BMR_SCL #1 BMR_SDA #% 1, Fl# CR_RSTREQ & 1, 3#¥if) CR_RSTREQ H.ZI25 % 0, FEULIE],
12C 233%E%E /1% RCCR_RSTCYC M JEMIMIB A5, ARl 215 2 B2 A5 5 J5 s ] S8 ik R .
3. 404 BMR_SCL 1, BMR_SDA ;420 0, MREE [ i B PHAC Rk M 2 AT, T A0 A0 A 4 e % 42 67 IR 5

=

7.1.4 12C ZH1F=E

R 7-1: 12C FIFEMER

Offset Attribute | Reset Value | Register Name | Register Description

0x00 CR Control register
[31] rw 1’h0 UR Unit Reset. Software need first assert to reset then deassert to release.
0 = No reset.
1 = Reset 12C module.
(30] ™ 1’h0 RSTREQ 12C will do bus reset upon this bit set. Will be cleared by HW automatically after

RSTCYC cycles of SCL generated.

1 = request for i2¢ bus reset

0 = bus reset finished

[29] rw 1’h0 BRGRST Reset bus related state machine and signals. Will be cleared by HW automatically

1 = request for reset

0 = reset finished

iR T
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& 7-1: 12C FERMETR (4)
Offset Attribute | Reset Value | Register Name | Register Description
[14:12] | rw 3’h0 DNF Digital noise filter
These bits are used to configure the digital noise filter on SDA and SCL input.
The digital filter will filter spikes with a length of up to DNF*Tfclk.
0: Digital filter disabled
1: Digital filter enabled and filtering capability up to 1 Tfclk

7: digital filter enabled and filtering capability up to 7 Tfclk
Digital filter is added to analog filter. Digital filter will introduce delay on SCL
and SDA processing, which is essential in hs-mode.

[11] rw 1’h0 SLVEN Slave mode Enable for SCL.

0 = Disable slave mode. Will not monitor slave address on 12C bus.

1 = Enable slave mode. Will monitor slave address on 12C bus.

(9] ™w 1’h0 SCLPP Push-pull mode Enable for SCL.

0 = open drain output for SCL.

1 = Push-pull output for SCL

(8] ™w 1’h0 MSDE Master Stop Detected Enable:

0 = Master Stop Detect (MSD) status is not enabled.
1 = Master Stop Detect (MSD) status is enabled.

(6] w 1’h0 LASTSTOP Generate STOP for last DMA transfer
[5] ™w 1’h0 LASTNACK Generate NACK for last DMA Read transfer
[4] ™ 1’h0 DMAEN DMA Enable for both TX and RX

0 = DMA mode is NOT enabled

1 = DMA mode enabled

(3] ™w 1’h0 SCLE SCL Enable:

0 = Disables the 12C from driving the SCL line.

1 = Enables the 12C clock output for master-mode operation.
(2] ™ 1’h0 IUE 12C Unit Enable:

0 = Disables the unit and does not master any transactions or respond to any

slave transactions.

1 = Enables the I2C (defaults to slave-receive mode).

Software must guarantee the 12C bus is idle before setting this bit.
[1:0] ™ 2’h0 MODE Bus Mode (Master operation):

2’b00: standard-mode

2’b01: fast-mode and fast-mode plus

2’b10: HS-mode (standard mode when not doing a high speed transfer)

2’b11: HS-mode (fast mode when not doing a high speed transfer)

Bus Mode (Slave operation):

2’bOx: HS-mode is disabled. 12C unit uses Standard/Fast mode timing on the
SDA pin.

2’b1x: HS-mode is enabled. 12C unit uses HS-mode timing on the SDA pin when

a master code is received.

0x04 TCR Transfer Control register
[7] wls 1’h0 ABORTDMA Abort DMA operation. Will be cleared by HW automatically
(6] wls 1’h0 RXREQ Request DMA RX. Will be cleared by HW automatically
[5] wls 1’h0 TXREQ Request DMA TX. Will be cleared by HW automatically
LT L.
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& 7-1: 12C FERMETR (4)
Offset Attribute | Reset Value | Register Name | Register Description
(4] ™w 1’h0 MA Master Abort:

Used by the 12C in master mode to generate a Stop without transmitting another
data byte:

0 = The 12C transmits Stop on if TCR[STOP] is set.

1 = The I2C sends Stop without data transmission.

When in master-transmit mode, after transmitting a data byte, the TCR[TB] bit is
cleared. When no more data bytes need to be sent, setting master abort bit sends
the Stop. The TCR[TB] bit must remain clear.

In master-receive mode, when a NAK is sent without a Stop (TCR[STOP] bit
was not set) and CPU does not send a repeated Start, setting this bit sends the
Stop. Once again, the TCR[TB] bit must remain clear. Master Abort can be done

immediately after the address phase (Master Transmit mode only).

[3] ™w 1’h0 NACK The positive/negative acknowledge control bit, defines the type of acknowledge
pulse sent by the I2C when in master receive mode:

0 = Send a positive acknowledge (ACK) pulse after receiving a data byte.

1 = Send a negative acknowledge (NACK) pulse after receiving a data byte.
The 12C automatically sends an ACK pulse when responding to its slave address
or when responding in slave-receive mode, regardless of the NACK control-bit
setting.

(2] rw 1’h0 STOP Stop:

Used to initiate a Stop condition after transferring the next data byte on the [12C

bus when in master mode. In master-receive mode, the NACK control bit must
be set in conjunction with the STOP bit.

0 = Do not send a Stop.

1 = Send a Stop.

(1] rw 1’h0 START Start:

Used to initiate a Start condition to the 12C unit when in master mode.
0 = Do not send a Start pulse.

1 = Send a Start pulse.

[0] rw 1’h0 TB Transfer Byte:

Used to send or receive a byte on the 12C bus:

0 = Cleared by 12C when the byte is sent/received.

1 = Send/receive a byte.

CPU can monitor this bit to determine when the byte transfer has completed. In
master or slave mode, after each byte transfer including acknowledge pulse, the

12C holds the SCL line low (inserting wait states) until TB is set.

0x08 IER Interrupt Enable register

[15] rw 1’h0 UFIE FIFO Underflow Interrupt Enable

0 = FIFO Underflow interrupt is not enabled
1 = FIFO Underflow interrupt is enabled
[14] ™w 1’h0 OFIE FIFO Overflow Interrupt Enable

0 = FIFO Overflow interrupt is not enabled
1 = FIFO Overflow interrupt is enabled
[13] ™ 1’h0 DMADONEIE DMA Transaction Done Interrupt Enable

0 = DMA Transaction done interrupt is not enabled.

1 = DMA Transaction done interrupt is enabled.

ZERT ..
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& 7-1: 12C FERMETR (4)
Offset Attribute | Reset Value | Register Name | Register Description
[12] ™w 1’h0 MSDIE Master Stop Detected Interrupt Enable:
0 = Disable interrupt.

1 = Enables the I2C unit to interrupt upon detecting a Master Stop sent by the
12C unit.

[10] ™w 1’h0 BEDIE Bus Error Detected Interrupt Enable:

0 = Disable interrupt.

1 = Enables the 12C to interrupt for the following I12C bus errors:

As a master transmitter, no ACK was detected after a byte was sent.

As a slave receiver, the 12C generated a NACK pulse.

Software is responsible for guaranteeing that misplaced Start and Stop conditions
do not occur.

[9] rw 1’h0 SADIE Slave Address Detected Interrupt Enable:

0 = Disable interrupt.

1 = Enables the 12C to interrupt upon detecting a slave address match or a general

call address.

[7] ™ 1’h0 RFIE DBR Receive Full Interrupt Enable:

0 = Disable interrupt.

1 = Enables the 12C to interrupt when the DBR has received a data byte from the
12C bus.

(6] ™w 1’h0 TEIE DBR Transmit Empty Interrupt Enable:

0 = Disable interrupt.

1 = Enables the I2C to interrupt after transmitting a byte onto the 12C bus.
(5] ™ 1’h0 ALDIE Arbitration Loss Detected Interrupt Enable:

0 = Disable interrupt.

1 = Enables the 12C to interrupt upon losing arbitration while in master mode.
(4] rw 1’h0 SSDIE Slave Stop Detected Interrupt Enable:

0 = Disable interrupt.

1 = Enables the I12C to interrupt when it detects a Stop condition while in slave

mode.

0x0C SR Status register

[15] rwlc 1’h0 UF FIFO Underflow Flag. Asserted when FIFO is empty and a POP request generated
without a PUSH. Cleared if write 1

[14] rwlc 1’h0 OF FIFO Overflow Flag. Asserted when FIFO is full and a PUSH request generated
without a POP. Cleared if write 1

[13] rwlc 1’h0 DMADONE DMA Transaction Done. Asserted when both APB and 12C bus have finished
transfer. Cleared if write 1

[12] rwlc 1’h0 MSD Master Stop Detected:

0 = No Master Stop Detected.
1 = This bit is set by the I2C unit when all of the following are true:
This bit is enabled (CR[MSDE] = 1);

12C unit is configured as a master;

12C transmits a STOP signal
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& 7-1: 12C FERMETR (4)
Offset Attribute | Reset Value | Register Name | Register Description
[11] r 1’h0 EBB Early Bus Busy
0 = 12C bus is idle or the 12C is using the bus (that is, unit busy).
1 = Set when the unit detects that the SCL or SDA line is low without a START

condition. Bit will remain set until the I2C unit detects the bus is idle by detecting
a STOP condition. Bit will also be set whenever the IBB bit is set.
[10] rwlc 1’h0 BED Bus Error Detected:

0 = No error detected.

1 = The I2C sets this bit when it detects one of the following error conditions:
As a master transmitter, no ACK was detected on the interface after a byte was
sent.

As a slave receiver, the 12C generates a NACK pulse.

When an error occurs, I12C bus transactions continue. Software must guarantee
that misplaced Start and Stop conditions do not occur.

Cleared if write 1

[9] rwlc 1’h0 SAD Slave Address Detected:

0 = No slave address was detected.
1 = The 12C detected a seven-bit address that matches the general call address or
SAR. An interrupt is signalled when enabled in the CR.

Cleared if write 1

[7] rwlc 1’h0 RF DBR Receive Full:

0 = The DBR has not received a new data byte or the I12C is idle.

1 = The DBR register received a new data byte from the I2C bus. An interrupt is
signalled when enabled in the CR.

Cleared if write 1

(6] rwlc 1’h0 TE DBR Transmit Empty:

0 = The data byte is still being transmitted.

1 = The I2C has finished transmitting a data byte on the I2C bus. An interrupt
is signalled when enabled in the CR.

Cleared if write 1

[5] rwlc 1’h0 ALD Arbitration Loss Detected:

Used during multi-master operation:

0 = Cleared when arbitration is won or never took place.
1 = Set when the I2C loses arbitration.

Cleared if write 1

(4] rwlc 1’h0 SSD Slave Stop Detected:

0 = No Stop detected.

1 = Set when the 12C detects a Stop while in slave-receive or slave-transmit mode.
Cleared if write 1

[3] r 1’h0 IBB 12C Bus Busy:

0 = 12C bus is idle or the 12C is using the bus (that is, unit busy).

1 = Set when the I12C bus is busy but local I2C is not involved in the transaction.
(2] r 1’h0 UB Unit Busy:

0 = I2C not busy.

1 = Set when local I2C is busy. This is defined as the time between the first Start

and Stop.

iR T
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R 7-1: 12C FIFEMETR (&)

Offset

Attribute

Reset Value

Register Name

Register Description

(1]

T

1’h0

NACK

ACK/NACK Status:

0 = The I2C received or sent an ACK on the bus.

1 = The I2C received or sent a NACK.on the bus.

This bit is used in slave-transmit mode to determine when the byte transferred is
the last one. This bit is updated after each byte and ACK/NACK information is

received.

(0]

1’h0

RWM

Read/write Mode:

0 = The I2C is in master-transmit or slave-receive mode.

1 = The I2C is in master-receive or slave-transmit mode.

This is the R/nW bit of the slave address. It is cleared automatically by hardware
after a Stop state.

0x10

DBR

Data Buffer register

[7:0]

™

8’h0

DATA

use the I2C Data Buffer register to transmit and receive data from the I2C bus.
The DBR is accessed by software on one Side and by the 12C Shift register on
the other. The DBR receives data coming into the 12C unit after a full byte is
received and acknowledged. CPU writes data going out of the I2C to the DBR
and sends it to the serial bus.

When the I12C is in transmit mode (master or slave), CPU writes data to the DBR
over the internal bus. CPU write data to the DBR when a master transaction is
initiated or when the DBR transmit-empty interrupt is signalled. Data moves
from the DBR to the Shift register when the transfer byte bit is set. The DBR
transmit-empty interrupt is signalled (if enabled) when a byte is transferred on
the 12C bus and the acknowledge cycle is complete. If the DBR is not written,
and a Stop condition is not in place before the I2C bus is ready to transfer the
next byte packet, the I2C unit inserts wait states until CPU writes the DBR and
sets the transfer byte bit.

When the 12C is in receive mode (master or slave), CPU reads DBR data over
the internal bus. CPU reads data from the DBR when the DBR receive-full in-
terrupt is signalled. The data moves from the Shift register to the DBR when
the acknowledge cycle is complete. The I2C inserts wait states until the DBR is
read. After the software reads the DBR, CR[NACK] are written by the software,
allowing the next byte transfer to proceed to the 12C bus.

In DMA mode, DBR is automatically filled from FIFO in master transmit mode,

or fetched and stored in FIFO in master receive mode until DMA done or aborted.

0x14

SAR

Slave Address Register

[6:0]

™w

7’h47

ADDR

The seven-bit address to which the I2C responds when in slave-receive mode

0x18

LCR

Load Count Register

[31:27]

™w

5’h1

HLVH

Decrementer Load value for High Speed Mode SCL (master mode) for high phase.
Thigh=Tfclk* (HLVH+4+DNF)

[26:18]

™w

9’h7

HLVL

Decrementer Load value for High Speed Mode SCL (master mode) for low phase.
Tlow=Tfclk* (HLVL+3+DNF). Data rate is generated as 1/(Thigh+Tlow), or Ff-
clk/(HLVH+HLVL+7+2*DNF).

3.2Mbps data rate is generated by default if fclk is 48 MHz.

HLVL also controls setup time and hold time for START and STOP condition in
High Speed Mode (master mode).

Thdsta=Tsusta=Tsusto=Tfclk* (HLVL+1)
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& 7-1: 12C FERMETR (4)
Offset Attribute | Reset Value | Register Name | Register Description
[17:9] ™w 9’h39 FLV Decrementer Load value for Fast Mode (or Fast Mode Plus) SCL (master mode)
for both high and low phase.
Data rate is generated as Ffclk/(FLV+max(FLV,CNT*2+6)+7+DNF) approxi-

mately.

400kbps data rate is generated by default if fclk is 48MHz.

FLV also controls setup time and hold time for START and STOP condition in
Fast Mode (master mode).

Thdsta=Tsusta=Tsusto=Tfclk*FLV

[8:0] ™w 9’hED SLV Decrementer Load value for Standard Mode SCL (master mode) for both high &

low phase.

Data rate is generated as Ffclk/(SLV+max(SLV,CNT*2+6)+7+DNF) approxi-
mately.

100kbps data rate is generated by default if fclk is 48MHz.

SLV also controls setup time and hold time for START and STOP condition in
Standard Mode (master mode).

Thdsta=Tsusta=Tsusto=Tfclk*SLV

0x1C WCR Wait Count Register
: ™wW ontrols the counter values defining the setup and hold times in standard an
7:0 8’hA CNT C Is th 1 defining the p and hold ti i dard and
fast mode

Tvddat=Thddat=Tfclk* (CNT+2)
Tsudat=max (Tlow-Thddat,Thddat)

Lower counter values may violate setup and hold times.

0x20 RCCR Bus Reset Cycle Counter Register

[3:0] rw 4’h9 RSTCYC The cycles of SCL during bus reset

0x24 BMR Bus Monitor Register

(1] r 1’hl SCL value of the SCL pin. Software can check bus level when the 12C bus is hung and
the 12C unit must be reset.

[0] r 1’h1 SDA value of the SDA pin.

0x28 DNR DMA number register

(8:0] ™ 9’h0 NDT Write as number of data to transfer in byte. Read as left data number to transfer

0x30 FIFO FIFO Register

[7:0] rw 8’h0 DATA Write to push send data into FIFO. Read to pop received data from FIFO

AR 4 4> P, Jrr SPI1 R SPI2 AT HPSYS, Hii A £ % 10(PA), 1l [i] DMACT AJXHK; SPI3 Al
SPI4 fii T LPSYS, % Afii il He % 10(PB), WJ[a) DMAC2 K3%ikK .

7.2.1 &9
SPI 374 3 Fhi@ S48 : SSP/SPI/Microwire, SSP/SPI A4 XL T 3@ SN, #2857 LAFLE H Master 5¥ Slave f5
R, Microwire A2 TEAE ML, #HIECA] B S Master #22X, SPI #55H] #5  B & 3% 42X FIFO, %1% FIFO
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FHEIL FIFO L[] — ANkl , BEZHuhE 171013552 FIFO, HiZihtitiln] %% FIFO, FIFO SZHpk i nl =
1 DMA Piln)

7.2.2 EEHSE

o FF 3 FhiE{E#5; SSP/SPI/Microwire

. ¥ 8 F 32Bit FYEE TE

o SPI A& =T MR M FAR AL ATl i 25 A7 2% SPO Fil SPH 1 &

o RikfE ST T

« FIFO %N 32Bitsx 16Entry

o HUR A HR SR DMA X

« HPSYS ") SPI fix s MBS % ok 48MHz; LPSYS HHAY SPI fx i Bsf PR A 24MHz,,

TXFIFO

SPI_CLK CLK GEN

SHIFT REGISTER

PINMUX

RXFIFO

DMActrl .
¢ DMA_ACK
P DMA_REQ

N Ctrl logic
%] o
S g INT > SPI_INT
= <> g
£ &
N

7-2: SPI Z5#E

7.2.3 SPI IhgeH A
7.2.4 EOES
SPI_CS FIfE R k(5 5 s Bdamir 55 .

M EAE SPI MR @ 50T, SPILCS FIfEF k{55, 7 SPILCS M 1 78 0 Fm—RBHREH TG, Mo 28 1
FOR— UL SR . FEAED Master BEATIEARIN, SPI_CS S5, MNEGKE, 1EfFA Slave #ATIE
{5}, SPI_CS JEMi A G55, maMEBuRs).,

MELE SSP MM FIE ERT, SPICS F TR — iR Emmtas, — M mbkopdsn—WEdREmm T, bk
W8 BE AL R — A LR IR . AEils i T T AR T . ZE/E A Master #E/TBAE T, SPILCS i fF 5,
N IR S, FEVEN Slave HEATIEASHT, SPI_CS /&M Af55, HAMNRIKE),

M ETE Microwire PR FEERT, SPI_CS FIfERIE(FS, 7F SPILCS M 1 48 0 F/R—IRE L i T iR }J\ 0
AR 1 TR —REAAE R Z5 R . Microwire M T SPT HGEVE N Master #1735, LA} SPI_CS &5,
NTBBRS]
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SPI_CLK 2 I 5 M55, e Master HEATE SRR 5, 7E/EN Slave #EATEEHRHER A 5 o

SPI_DO & [M#MERIIEHRE S, TX_FIFO % E SPLDO DL MSB first UM &% 25 . ANEVEH Master

M JE: Slave, TAZCEHIIES .

SPI_DI ZAMiEH A5 S, M SPILDI 32 %dis, 772 RX_FIFO B i CPU i DMA £, AEE

N Master 542 Slave, BRI AES,

7.2.5 FIFO

SPI ¥l #% A TXFIFO 1 RXFIFO, v Ta#ha 32 e, REHE 16, W FIFO #fn] LIl CPU B¢ DMA 1ji[n],
MHBAEWES A FEE, Wi FIFO FE=E[A—Hbdik, Azl S50 2550 5 3] TXFIFO h, MiZ ki 2%
e RX_FIFO Hig A8

FIFO f—ykiila] Rl LIS A b —2580E (TCieBdaiive ), 3+ HXF FIFO vslal (R A Fe 2 32 1, an
WA BN TEANIE 32 i1, KIERT SPT #8204 TXFIFO [ 32 Fisrp s TREE AL TEI30 4y, BaUkhs SPT #5:5
W E TR E M PR 4h 0 J55 A RXFIFO,

FIFO A] LU HR i AT CPU B 3c ., Wnl LAl CPU #2if] FIFO MR FAAR LA H. . CPU MRHEAC H.45 K n)
TXFIFO G )\ RXFIFO 3E4% .

FIFO i+ DMA_REQ il DMA #4838 ., i’ DMA [n] TXFIFO H%{m )\ RXFIFO 3£4% .
4 FIFO Wi WAl CPU A8 B I, P hIiag 24 T .

« 4 RXFIFO H s MUK T3 ff-# FIFO_CTRL H RFT [U{HIT, SPI 5l #s<s /A b 1 CPU SKi32HL
RXFIFO H 1k .

« 4 TXFIFO T YEdE AN EUNT 27745 FIFO_CTRL 1 TFT WA N 1 B, SPI # il 2™ A h i@ A1 CPU [i]
TXFIFO 15 %

4 FIFO it DMA_REQ Fil DMA 3¢ H.I, 7=4: DMA_REQ M T :

« 24 RXFIFO H AR MUK T 27 47-4% FIFO_CTRL "' RFT HIfERT, SPI #%Hi1#%2:7= £ DMA_REQ ifi %1 DMA
SREHL RXFIFO A% .

« 4 TXFIFO % 80N T2 fE 4% FIFO_CTRL 1 TFT MY(ENN 1 B, SPI ¥ #5434 DMA_REQ @l
DMA [i] TXFIFO F 5

PRI T B B B A AR, B B RXFIFO overflow B3 TXFIFO underrun F{EHLH P,

7.2.6 EEER

o SPI A% SPI &AW LA H IS MY, M4l TOP_CTRL %774+ SPO il SPH Y& 7 N DURh T
SPO & # SPI & il #8 A i e sl & 5 AL T IDLE RAHHMERY SPILCLK WM, 4 SPO 24 0 B}, SPI_CLK
WSR2 — e BT 24 SPO N 1 B, SPI_CLK W tE R, SH— il I, SPH
T BB ECRE I P LSRR BRI B e, 24 SPH i 0 B SPI 5 il %3 M\ SPI_CLK 25— i1
FFURRAE SPLDI L A%dE, M SPI_CLK M55 /i 4R 9K SPLDO ( SPI_DO BRI f A% £ d 1)
MSB ); ¥4 SPH 4 1 i SPI #&il#8 M SPI_CLK [55 — A~ 43k 8h SPLLDO, M SPI_CLK R A1
FHiERAE SPLLDL F % . BAAGE G P WL 7-3 Rl 7-4,
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BRI FE K /NZ Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark

B O B B B AL 2D/2.5D 3|2, 960KB K175, BT/BLE 5.3, TinyML 122 %% ik 2
_aso=0) /) e W U
SPI_CLK SPO=0 eee

|
I
|
coe | | |
SPI_CLK | | I
|
|
I
|

I I I I |
SPI_CS 'I —\ ! | | eee | Y
1 ) 1 I I
I I I | I I
SPI_DO | BTN BiTiN-1)!  eee BIT(1) X BIT[0] X EOT Data State
| | |
spi_Dl  unoerine__ eirn) Nemiv-y  eee X sz X eimio] {_ UNDEFINED

[& 7-3: SPH & 0 BYRY SPI iE{S

|
SPI_CLK SPO=0)

| I
I (XX ] I
| SPO=1I | | | | |
I~ eee | — |
SPI_CLK I | [ \_( \_(
I I I | I I I
SPI_CS I' \ ! | | eee | ! |
I T T 1 I |
I I I | I I I
SPI_DO | BIT[N] K BIT[N-1]| ooe BIT[1] A BIT[0] A EOT Data State
| | |
spi_Dl  unoerne{__ mrn) Nemivi  eee X sz X eimio] {_ UNDEFINED

[& 7-4: SPH & 1 BTRY SPI iE{S

NS E 730, SPH=0 FI SPO=0 RYEBLAMA SPI PMGEFI L, 24 SPI Fihil#i i A (i B s fli iEJ5 ib
IDLE JRASHF, SPI_DO AbFAKHF, SPI_CS 4bF &, SPI_CLK ZbFAKH -, SPI_CS {F 5 Hi kI iG—k
Blln i, HAERMER SRS T SPLCS — EAERFIEH, B4 SPLCLK FMIG , Hrzu kit
fly MSB 9K 5%] SPI_DO I, Fid2E4™ SPILCLK &1, SPI_CLK FiEi JF4hH—A~ b THEIRAE SPILDI, f£i%
DA I A Bt 5E Z i, SPILCLK 5 BEE UM FFEERIF, . S8 iRa — YR SPILCLK [l {iRHLF-,
P24 SPI_CLK A, SPI_CS i pi s A U f£4 .

TE/F )y MASTER JE{E I, Q15 TXFIFO B 28R R 64, SPI 5 o2l o i BB i i L v 2=

JS R SPI_CS {5 S 4ERHICHE . A5y ani&l7-5,
__isosgi\_ T\ I W W

SPI_CLK 0=01 see
| |

—|5—\|_/—\|_/— vee : | |
SPI_CLK | I
| | | | |
spcs 1\ ! ' eoo ! A A
| |

I
I
I
I
Bir(N] Keirin-1)!  eee X mir[1) X miT[o] X EOT Data state
| | | |

|
|
SPI_DO '
|

spi_DI  unoerne{__ sming_Kemini  eee X ey N eiriol _UNDEFINED
7-5: SPI il IE LR MRt 7

PRI AFAE R 2 SPLLCS — YR RG22 BRI 5, XM ST IR TXFIFO Bl FEA i,
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A B L P SPILCS i, MM FECRE R, XFPg 5 T 5 B — LRk 1 R4 R S
SPI_CS MyfasE hiflk, BEE AT WIEZERTT.
. TI-SSP A%,
TI-SSP &4 WL [R) AL H FE UM, RAEMINT, SPI_CS & H 5 BE SRy — o J] 101 1) 25 ok w2 FF A 1%
i, B R R — A LU AR, DL MSB first AP RE R & 6 B85 9K 33 SPILDO I, $idis7E SPI_CLK
1 E T REIR S BIEHE L |, 7E SPI_CLK AU T A4 SPT 45 RAE . SLUGHEAE I T Q& 7-6.

SPI_CLK J\I\J_L eee /{_\J_\_A_\—
| | | | | |
SPI_CS / | ' voe | ' '
- | } } } }
|

I

I I | I

[ BN XBiTin-1) eee X w1y X BiTio) \
1 ) | ) 1

[
|
I
] | | | | |
SPI_DI UNDEFINED X BIT[N] ) BIT[N-1] @@® X BiT[1] X BIT[0] X UNDEFINED
I

| | | | |
& 7-6: TI-SSP thilLiBIS M FF

SPI_DO

TEAEN MASTER GG HT, 414 TXFIFO A 25 R4, SPI & Hilas &5l i d a2 sk g i1 4m th 25
4 PR 7-7

grax M e UMM e UL

SPI_CS :_k ! oce ! )_|\ ! see A \

|
|
|
| | | | | | | |
BIT[0] x BIT[N] XBIT[N 1] eee X BiT[1] x BIT[0) X BITIN] X BIT[N- 1] eoe X BT R 8iT(o] X
1 1 1 1
|
|

SPI_DO

| |
BiT[1] X BIT[O] X
| |

SPI_DI BT[] _BITIN] ABITIN-1] ®ee X BiT(1] X BIT[0] k_BITIN] K BITIN-1]| ®ee

| | | | | |
% 7-7: TI-SSP thiSUELEISHF

WS 22800, SR B RERAEEE A 2 )5, TEALHEE A EJE— ARy, SPI_CS $if
—ANJEB], FAE T SPILCLK _FITHE AL MiEdE B 19 MSB,
+ Microwire MY
Microwire PFSUE XA T WML, SPI #Efil#s RS EN Master #1738 (5. {5 Master J&7E SPL_DO A&
8 B 16bit (AT, 25— SPILCLK JEIJ5, Slave 7E SPILDI iR [FI%eds ., M2ty anla7-8

SPI_CLK _:_:_/—m eee :M see k_/_k_:_

|
| | I | | | | | | |
—t | | | | | | | | | | ——
SP'—CS I 1 1 1 eee 1 1 1 1 ] eee 1 1 I
| | | I | | | | | | | |
SPI_DO ! Jori7/15Kemie/14]  eee X miTio) ) l l | eee | ! !
T T 1 1 | l T 1 T T
| | | | | | | | | | |
SPI_DI | UNDEFINED | | eee | unoepine | e KBmin)  eee X mimio] X UNDEFINED
|

7-8: Microwire TN B IR {EHF

MELE LB, F—2EMarFAE Slave & [5G — 1 HRRSS B 7. 219 1 2 SPILDO | HAEF
F LS 5E AT SPI_CS — FLAERHICHSE . JELRAL 5 AR anfEl 7-9.
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HBIEINEE K /MZ Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark
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SPI_CLK:M see }\_/_*\_/—}\_/_}\ eee *\_/_k_:_

| | |
spi_cs ! ! ! | eee vos
! R Lo
SPI DOI BIT(0] ! ! | eee ! _ BTl6/14), ~ eee '
I L1 —_1
SPI_DI | _ UNDEFINED r T[N] KBIT[N -1]| eee I BIT[0] x UNDEFINED (XY} |M
[

&| 7-9: Microwire Wi UEL (BN F

7.2.6.1 HMXREHZZIR

SPI ¥ il (Z 5 2L E 1% & PINMUX, 52200 % PINMUX [94% 04 SPI_CS/SPI_CLK/SPI_DI/SPI_DO, 5%t
BERRE =40l ERT, SPI_DI AT SPI_DO fi ' 3] [F—4~ PIN I, Hi% SPI_DO i% PIN [JZIfE#E A SPI_DIO,

7.2.6.2 BIEERE
PEAT SPI FE il 4 (5 s UL N

1. BE PINMUX, #4XTR [ PIN & 3 SPI {5 TR
2. WEPMORE
« il TOP_CTRL # £ 1% FRF KT Bl {5 UrL
- FRF=0: SPI PJpY
. FRF=1: TI-SSP f}¥
« FRF=2: Microwire M3
3. Master/Slave FRECIK H
- SPI_CS/SPI_CLK 1] LAl it & Master/Slave £5x0, Master FxCEIF SPT 5 #7 9K 51, Slave FxCRD SPI
PRI NI S 5 5
« j@jF TOP_CTRL ZiFE#5H(%) SFRMDIR K% SPI_CS [ Master/Slave #i5L;
« SFRMDIR=0: Master #<3X;, SFRMDIR=1: Slave f&3
- i#jd TOP_CTRL ZFf7#$H(1) SCLKDIR Kt ® SPI_CLK [] Master/Slave f5{
+ SCLKDIR=0: Master #53(;, SCLKDIR=1: Slave &=\
« — BT, SFRMDIR I SCLKDIR Fit & A [F] o=t
4. IFpPIAR R E
- ' SPI B BRR RS S
(a) BCEFArdr CLK_CTRL Hf¥) CLK_DIV BCE /M4 B /4Lt
(b) & Ay CLK_CTRL ') CLK_SEL JEHEI#oR I, CLK_SEL=0: &£ 4, CLK_SEL=1:
VERRUR P
(c) B f7#F CLK_CTRL /) CLK_SSP_EN LU#ifig SPT B, 1: ffifig SPI B4,
« SPI A p 5 h BN oA B 3 — A5 21, S AR AR R PR A AT 3R BR DL CLK_DIV, i
AP AR ZE HPSYS H'oly 48MHz, 7E LPSYS H'°A 24MHz,
5. B vEE i
o S 8-32bit IUBIRTERE , & E A F4s TOP_CTRL H'f%) DSS 1] ABC B SR 96, BRI 55 =DSS+1.
6. FRAEEN :
o Bl A R B AR, R R B S A TXFIFO, U\ RXFIFO Az 24 -
o« BAEERAERTLGEL CPU Sa TR B EzV5 ) FIFO SKR5ER, W rlLIE T DMA 52,
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« 41 CPU #/EE MR, — Ok 1 SPI i 4 2t h i@ 1 CPU k5 TXFIFO (% RXFIFO, TXFIFO
XTI P H T E S P AE s TIE 08 1 R(ERE, fiRE/S Y TXFIFO HH v MU T35 T2k e b
) TFT {ERF, SPI #Eil#% & H TX FIKGE AT CPU, RXFIFO Xt Y A Wi ks 27 A7 45 RIE %K 1 9k
flifig, HERJ5 >4 RXFIFO W ¥is MR T3 A& % RET {ES, SPI #=ifilds & th RX il i CPU,

. CPU W n] Lhid i 42 1f) FIFO ARAKEHEAE FIFO, FIFO STATUS 2 {74

STATUS &H15s% BEX
TNF 0: TXFIFO &iif§; 1: TXFIFO ki,
TFL TXFIFO HEHEE. His(A N o BF, TXFIFO BPEizs, FR45H TNF BERFMWT .
TUR 1: TXFIFO &/} 5 UNDERRUN, Rl TXFIFO N7%5[PIRAT SPI & #5843 TXFIFO SHURAE,
RNE 0: RXFIFO Jh%¥; 1: RXFIFO k=5,
RFL RXFIFO HNEEEL. ik E R OxF If, RXFIFO JE25 i, F545G RNE M{E KA.
ROR 1: RXFIFO % 4: 5 OVERRUN, R RXFIFO i RA T SPI #5iil#§ A i RXFIFO 5 A#AE.

- CPU jlij € STATUS Z¥ff4i, 7E TXFIFO ARMHRYATHE T, AT LA TXFIFO Hdsinee 2 Ak il ; 78
RXFIFO JE45 4L T 1] LA RXFIFO H sz Ul ity £
o UfH DMA BB, SPI I %5id L M DMA & 1K 5 3 DMA BT8R #E, ¥ RSRE 5
1 fHifE RX £dli /) DMA DiRE, 7E RX FIFO HWEHE 2 T RFT B, SPI 23kt DMA K. #f TSRE &
1 ffifig TX Zdli Y DMA Zifig, 4 TXFIFO HAEdE N EUNT ST Ea i TFT (HA, SPI &k
H DMA 33K .
7. {difi SPI 57kl #e
« % FE4% TOP_CTRL Hf¥) SSE B0 1 LAfHifE SPI #5ihilge.
8. M SPI 5 2%
- #if) STATUS Zif7#aH [ BUSY, #7 BUSY & 0, /R SPI ¥4 MHIAAE TAE, SR)5% SSE 5 o, HP
AJ P SPI 45kl s
9. SPI_CS {5 5
- BRI RE, FEAETEEIENERE SRS SPILLCS RZ A, BIANRET, WiRidEd
B TXFIFO Rz M0, 7l REZs 3 SPLCS Hrlulhiisy, fF TXFIFO HE%8 J5 FRPIk, nl i i #
Z 5RIEEE DR SPLCS (5 5 e IR 7E#HT —UGHE R 2 /£ 4% TOP_CTRL Hf#y
HOLD_FRAME_LOW &0 1, LAB{RE G SPLLCS 4ERFINH o FERAEZ UG5 78 UG F
HOLD_FRAME_LOW %4 0, JJ5ZulfE ks

o (S FHIFR B LU AR B SPT 5
X E pinmux

BEEE Y

T E AR

BE R

W

fiRE SPI ¥ Hill#%

Viln] FIFO FFAU %

SEBUSCA, CHT] SPI FEil 4%

® N vk » =
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7.2.6.3 Receive-Only =

SPI ¥ il #% 324 Receive-Only £, %A M dE#E e SPI 8 TI-SSP B, JCig TXFIFO H @ EA ff k5K
i, SPI #5HI#sH K Sl SPI_CLK #5%, [A]if M\ SPI_DI U B f7 A RXFIFO, Receive-Only A= 1{i /1]
BEEUT .

- ¥ RWOT_CCM Zi17e%, %A AFa (/N 219 SPILCLK J&I%k .
« ¥ RWOT_CTRL ZF 7441/ SET_RWOT_CYCLE Hl RWOT_CYCLE #Fi% A 1, ffifig RWOT fit%as .
« # RWOT_CTRL ZHfFE88 1 H) RWOT B 1, flifiE Receive-Only #izt,

SERLLL iR B G HRE SPI 45l 28 JCiE TXFIFO S5 2%, SPI #51l es #5453k 5h SPI_CLK &, W EdE 217
A RXFIFO,

7.2.6.4 Z=ZkiE
T A B SPT i e S =i, =] LS XTI . 75 B Al AR AT

WE PINMUX, 5558 A SPI_DIO IHAERY PIN #HAmiifE, JH¥1% PIN BY3hBEE Ny SPI_DIO,
TEFE SPI UMY, FCEBFPIA, EBIRAITE, BE EMEL,
¥4 SPI 45 %8 27 17-#% TRIWIRE_CTRL "% SPI_TRI_WIRE_EN ¥&h 1, fHifig SPI #5185
TERIEBARRE, B 2-47 8% TRIWIRE_CTRL H1# TXD_OEN i% 4 0, [i] TXFIFO HLH AR & L8, =4
KT, KEEWERT, SPI 5 HIESASE RXFIFO, Tl REEHRE, B IcHAbFE RXFIFO,
5. TESSCBRIT , K277 A% TRIWIRE_CTRL 1A TXD_OEN ¥4 1, MW SPI_CLK & FA, NFHE SPI 4%
il #59K ) SPI_CLK, A P J7ikuKs) SPI_CLK:
« [n] TXFIFO H5 A 51l A [R5k B i EdE LBk sl SPI_CLK.
« i Recerve-Only 558, JiFEUNT :
(a) JCH SPT il fR Y ke .
(b) BE RWOT_CCM Fiffdr, AP AT e fHAR /N 2/ SPLLCLK J{I%L.
(c) ¥ RWOT_CTRL #7741y SET_RWOT_CYCLE Hl RWOT_CYCLE #Ki % 1, fifif RWOT f9it
(d) ¥ RWOT_CTRL ZF{£#5 1) RWOT 4 1, flifE Receive-Only f2X,
(e) FEMLA FBLESIRE SPI £ 2%
(f) M RXFIFO B .
6. SEMMCR G, JCH SPI # il ds .

RGBS BRI SPLCS HERFRUE IR P WIFRAERRE IR, 127 SPLCS (i
SRR,

H> L o=

=}

7.2.7 SPI B1Fe

R 7-2: SPI H1FSEmLGTR

Offset Attribute | Reset Value | Register Name Register Description
0x00 TOP_CTRL Top Control Register
LRI
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FBIRINFE KR/ Z Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark
= 1%8E 2D/2.5D 5|2, 960KB N7F, BT/BLE 5.3, TinyML #1424 hnik =g

3R 7-2: SPI HTFERMUAR (42)

Offset Attribute

Reset Value

Register Name

Register Description

[18] ™

1’b0

TTELP

SPI_DO Three-state Enable On Last Phase (can be set only
when TI-SSP)

0: SPI_DO is three-stated 1/2 clock cycle after the beginning
of the LSB

1: SPI_DO output signal is three-stated on the clock edge
that ends the LSB

[17] ™

1’b0

TTE

SPI_DO Three-State Enable
0: SPI_DO output signal is not three-stated
1: SPI_DO is three-stated when not transmitting data

[15} ™w

1’b0

IFS

Invert Frame Signal
0: SPI_CS polarity is as defined in protocol
1: SPI_CS will be inverted from normal-SPI_CS

[14] ™

1’b0

HOLD_FRAME_LOW

Hold Frame Low Control

0:After this field is set to 1 and the SPI controller is operat-
ing in master mode,the output frame signal SPI_CS will be
determined by control FSM.

1:After this field is set to 1 and the SPI controller is operat-
ing in master mode, the output frame signal SPI_CS will hold

low.

[13] ™

1’b0

TRAIL

Trailing Byte
0: Trailing bytes are handled by CPU
1: Trailing bytes are handled by DMA bursts

1’b0

SPH

Motorola SPI SPI_CLK phase setting

0: SPI_CLK is inactive until one cycle after the start of a
frame and active until 1/2 cycle before the end of a frame

1: SPI_CLK is inactive until 1/2 cycle after the start of a

frame and active until one cycle before the end of a frame

[10] ™

1’b0

SPO

Motorola SPI SPI_CLK Polarity Setting
0: The inactive or idle state of SPI_CLK is low
1: The inactive or idle state of SPI_CLK is high

[9:5] ™w

5’h0

DSS

SPI controller Work data size, register bits value 7~31 indi-
cated data size 8~32 bits, usually use data size 8bits, 16bits,
24bits, 32bits

1’b0

SFRMDIR

SPI_CS Direction
0: Master mode, SPI controller drives SPI_CS

1: Slave mode, SPI controller receives SPI_CS

1’b0

SCLKDIR

SPI_CLK Direction
0: Master mode, SPI controller drives SPI_CLK
1: Slave mode, SPI controller receives SPI_CLK

[2:1] ™w

2’h0

FRF

Frame Format

0x0: Motorola* Serial Peripheral Interface (SPT)

0x1: Texas Instruments* Synchronous Serial Protocol (SSP)
0x2: National Semiconductor Microwire*

0x3: RSVD

1’b0

SSE

SPI controller Enable
0: SPI controller is disabled

1: SPI controller is enabled
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3R 7-2: SPI HTFERMUAR (42)

Offset Attribute

Reset Value

Register Name

Register Description

0x04

FIFO_CTRL

FIFO Control Register

™w

1’h0

RXFIFO_AUTO_FULL_CTRL

Rx FIFO Auto Full Control: After this field is set to 1 and
the SPI controller is operating in master mode, the controller
FSM returns to IDLE state and stops the SPI_CLK.

When Rx FIFO is full, the controller FSM continues trans-
ferring data after the RxFIFO is not full.

This field is used to avoid an RXFIFO overrun issue.

1: Enable Rx FIFO auto full control

[16} ™

1’h0

FPCKE

FIFO Packing Enable
0: FIFO packing mode disabled
1: FIFO packing mode enabled

[15:14] ™w

2’h0

TXFIFO_WR_ENDIAN

apb_pwdata Write to TXxFIFO Endian

0x0: txfifo_wdata[31:0] = apb_pwdata[31:0]

0x1: fifo_wdata[31:0] = apb_pwdata[15:0],
apb_pwdata[31:16]

0x2: txfifo_wdata[31:0] = apb_pwdata[7:0],
apb_pwdata[15:8], apb_pwdata[23:16], apb_pwdata[31:24]
0x3: txfifo_wdata[31:0] =  apb_pwdata[23:16],
apb_pwdata[31:24], apb_pwdata|[7:0], apb_pwdata[15:8]

[13:12] ™

2’h0

RXFIFO_RD_ENDIAN

apb_prdata Read from Rx FIFO Endian

0x0 = apb_prdata[31:0] = rxfifo_wdata[31:0]

0x1 = apb_prdata[31:0] = rxfifo_wdata[15:0],
fifo_wdata[31:16]

0x2 = apb_prdata[31:0]=  rxfifo_wdata[7:0],
ﬁfo_wdata[ 1 5:8], rxﬁfo_wdata[23: 1 6], rxﬁfo_wdata[3 1:24]
0x3 = apb_prdata[31:0]= rxfifo_wdata[23:16],
ﬁfo_wdata[3 1 :24], rxﬁfo_wdata[7:0], rxﬁfo_wdata[l 5:8]

rX-

IX-

rX-

™w

1’h0

RSRE

Receive Service Request Enable
0: RxFIFO DMA service request is disabled
1: RxFIFO DMA service request is enabled

™w

1’h0

TSRE

Transmit Service Request Enable
0: TxFIFO DMA service request is disabled
1: TxFIFO DMA service request is enabled

™

5’h0

RFT

RXFIFO Trigger Threshold This field sets the threshold level
at which RXFIFO asserts interrupt. The level should be set

to the preferred threshold value minus 1.

™w

5’h0

TFT

TXFIFO Trigger Threshold This field sets the threshold level
at which TXFIFO asserts interrupt. The level should be set

to the preferred threshold value minus 1.

0x08

INTE

Interrupt Enable Register

™w

1’h0

TIM

Transmit FIFO Underrun Interrupt Mask
0 : TUR events generate an SPI interrupt
1: TUR events do NOT generate an SPI interrupt

™w

1’h0

RIM

Receive FIFO Overrun Interrupt Mask
0: ROR events generate an SPI interrupt
1: ROR events do NOT generate an SPI interrupt
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3R 7-2: SPI HTFERMUAR (42)
Offset Attribute | Reset Value | Register Name Register Description
(3] ™w 1’h0 TIE Transmit FIFO Interrupt Enable
0: TxFIFO threshold-level-reached interrupt is disabled
1: TxFIFO threshold-level-reached interrupt is enabled
2] ™w 1’h0 RIE Receive FIFO Interrupt Enable
0: RxFIFO threshold-level-reached interrupt is disabled
1: RXFIFO threshold-level-reached interrupt is enabled
[1] ™w 1’h0 TINTE Receiver Time-out Interrupt Enable

0: Receiver time-out interrupt is disabled

1: Receiver time-out interrupt is enabled

0x0C TO SPI Time Out Register

[23:0] r 24’h0 TIMEOUT Timeout Value TIMEOUT value is the value (0 to 224, 1) that
defines the time-out interval. The time-out interval is given

by the equation shown in the TIMEOUT Interval Equation.

0x10 DATA SPI DATA Register

[31:0] ™ 32’h0 DATA DATA This field is used for data to be written to the TXFIFO
read from the RXFIFO.

0x14 STATUS Status Register

[23] r 1’h0 0SS Odd Sample Status

0: RxFIFO entry has two samples

1: RxFIFO entry has one sample

Note that this bit needs to be looked at only when FIFO
Packing is enabled (FPCKE field in FIFO Control Register is
set). Otherwise, this bit is zero. When SPI controller is in
Packed mode and the CPU is used instead of DMA to read
the RxFIFO, the CPU should make sure that [Receive FIFO
Not Empty] = 1 AND this field = 0 before it attempts to read
the RxFIFO.

[22] r 1’h0 TX_0OSS TX FIFO Odd Sample Status When SPI controller is in packed
mode,

the number of samples in the TX FIFO is: ([Transmit FIFO
Level]*Z + this ﬁeld), when [Transmit FIFO Not Full] =1
32, when [Transmit FIFO Not Full] =0.

The TX FIFO cannot accept new data when [Transmit FIFO
Not Full] = 1 and [Transmit FIFO Level] = 15 and this field
= 1. (The TX FIFO has 31 samples).

0: TXFIFO entry has an even number of samples

1: TxFIFO entry has an odd number of samples Note that
this bit needs to be read only when FIFO Packing is enabled
([FIFO Packing Enable] in the FIFO Control Register is set).

Otherwise, this bit is zero.

[20] wlc 1’h0 ROR Receive FIFO Overrun
0: RXFIFO has not experienced an overrun
1: Attempted data write to full RXFIFO, causes an interrupt

request
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3R 7-2: SPI HTFERMUAR (42)

Offset

Attribute

Reset Value

Register Name

Register Description

[18:15]

r

4h0

RFL

Receive FIFO Level This field is the number of entries minus
one in RXFIFO. When the value OxF is read, the RXFIFO is
either empty or full, and software should read the [Receive
FIFO Not Empty] field.

1’h0

RNE

Receive FIFO Not Empty
0: RXFIFO is empty
1: RXFIFO is not empty

1’h0

RFS

Receive FIFO Service Request

0: RXFIFO level is at or below RFT threshold (RFT) or SPI
controller is disabled

1: RXFIFO level exceeds RFT threshold (RFT), causes an

interrupt request

wlc

1’h0

TUR

Transmit FIFO Underrun

0: The TXFIFO has not experienced an underrun

1: A read from the TXFIFO was attempted when the TXFIFO
was empty, causes an interrupt if it is enabled ([Transmit
FIFO Underrun Interrupt Mask] in the INT EN Register is

)

[10:7]

4h0

TFL

Transmit FIFO Level This field is the number of entries in
TXFIFO.When the value 0x0 is read, the TXFIFO is either
empty or full, and software should read the [Transmit FIFO
Not Full] field.

1’h0

TNF

Transmit FIFO Not Full
0: TXFIFO is full
1: TXFIFO is not full

1’h0

TFS

Transmit FIFO Service Request

0: TX FIFO level exceeds the TFT threshold (TFT + 1) or
SPI controller is disabled

1: TXFIFO level is at or below TFT threshold (TFT + 1),

causes an interrupt request

wlc

1’h0

TINT

Receiver Time-out Interrupt
0: No receiver time-out is pending

1: Receiver time-out pending, causes an interrupt request

1’h0

CSS

Clock Synchronization Status
0: SPI controller is ready for slave clock operations
1: SPI controller is currently busy synchronizing slave mode

signals

1’h0

BSY

SPI controller Busy
0: SPI controller is idle or disabled
1: SPI controller is currently transmitting or receiving framed

data

0x24

RWOT_CTRL

RWOT Control Register

™w

1’h0

MASK_RWOT_LAST_SAMPLE

Mask last_sample_flag in RWOT Mode
1: Mask
0: Unmask
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Offset

Attribute

Reset Value

Register Name

Register Description

3]

™w

1’h0

CLR_RWOT_CYCLE

Clear rwot_counter This field clears the

This field is self cleared after SSE

Internal
rwot_counter to O.
= 1.

1: Clear rwot_counter

™w

1’h0

SET_RWOT_CYCLE

Set RWOT Cycle This field is used to set the value of the
RWOT_CCM register to the internal rwot_counter. This
field is self-cleared after SSE = 1.

1: Set rwot_counter

™w

1’h0

CYCLE_RWOT_EN

Enable RWOT Cycle Counter Mode
1: Enable

™

1’h0

RWOT

Receive Without Transmit
0: Transmit/receive mode

1: Receive without transmit mode

0x28

RWOT_CCM

RWOT Counter Cycles Match Register

[31:0]

™w

32’h0

RWOTCCM

It’s just total SPI_CLK Cycles.

The value of this register defines the total number of SPI_CLK
cycles when SPI controller works in master and RWOT mode.
When the rwot_counter matches this value, SPI controller

returns to IDLE state and does not output SPI_CLK anymore.

0x2C

RWOT_CVWRn

RWOT Counter Value Write for Red Request Register

[31:0]

™

32’h0

RWOTCVWR

RWOTCVWR This register prevents the risk of instability on
rwot_counter value reading, it’s only valid after SPI controller
has been enabled Write 0 = No effect Write 1 = Capture
value of rwot_counter Read: Returns the captured value of

rwot_counter

CLK_CTRL

CLK Control Register

™w

1’h0

CLK_EN

enable clk for internal logic

™w

1’h0

CLK_SEL

0: select clk_div as clk for SPI controller
1: select clk_sys as clk for SPI controller

™w

7’h0

CLK_DIV

div ratio from clk_sys

TRIWIRE_CTRL

Three Wire Mode Control Register

™w

1’h0

WORK_WIDTH_DYN_CHANGE

WORK_WIDTH_DYN_CHNAGE
1: SW can dynamicly change TOP_CTRL[9:5] without dis-
abling TOP_CTRL[0] and re-enabling TOP_CTRL]0]

™w

1’h0

TXD_OEN

TXD_OEN control when TRI-WIRE mode
1: SPI_DIO is input
0: SPI_DIO is output

™

1’h0

SPI_TRI_WIRE_EN

SPI_THREE_WIRE_MODE_EN
0: normal mode
1: enable TRI-WIRE mode

7.3 UART

SRR 6 1~ USART, JLrf USART 1, USART2 Fil USART3 i T* HPSYS, fi Affith #4210 (PA), 7

K%K ; USART4, USARTS5 Fil USART 6 7T LPSYS, i Adfithi %% 10(PB), AJ[1] DMAC2 %&i%ikK .
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i SR A S TR, R RIE 6Mbps FRFRANZ Rl ] Bl B p it 20, O S oNIR AL B Al
RO T RIE A B HT-Be. A Bk SCfy DMA, SEZ Rk .

APB

SO A R

- XL TEAE
o NTRCE 16 fRRAE 8 R RAE, BEEEBURIL S R A I

o RIEMCERRECE, M ARSIl 48MHz HIibREEFR N 16 B, eEE%K 3Mbps

<

s1a)s1day

o« » Tx Ctrl
A
Baud Gen
A 4
« » Rx Ctrl

7-10: BRARTW AL S

- AIECEALKE (7/8/9 bits )
o AR EAE RS (1/2 bits)

o ffiffiidsE (CTS/RTS)

« DMA 23 &% FHzik

o FRUSCAT ARSI A 36 AT A A B

o BRUSCRI AL T, DL R AR R

g Sy Rl
TR AR B E D 48MHz, PRI AT

7.3.1 USART EH 17

=]

Baud Rate =

48MHz

(BRR 7 + BBEERAC) (16 or 8)

5 7-3: USART B SeER

TXD
CTS

RTS
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3R 7-3: USART F{FaamatsR (4)
Offset Attribute | Reset Value | Register Name | Register Description

[28:27] | rw 2’h0 M Mode bit indicates the length of the packet, including data bits and parity. Stop
bits not included.

0: 6 bits (e.g. 6 data bits + no parity bit)

1: 7 bits (e.g. 6 data bits + 1 parity bit)

2: 8 bits (e.g. 7 data bits + 1 parity bit, or 6 data bits + 2 parity bits)

3: 9 bits (e.g. 8 data bits + 1 parity bit, or 7 data bits + 2 parity bits)

[14] ™w 1’h0 OVERS Oversampling mode
0: Oversampling by 16
1: Oversampling by 8

[10] w 1’h0 PCE Parity check enable. If enabled, parity bit is inserted at the MSB position
0: parity check disabled

1: parity check enabled

(9] ™ 1’h0 PS Parity select

0: even parity

1: odd parity

(8] ™w 1’h0 PEIE Parity error interrupt enable
0: interrupt disabled
1: interrupt is generated whenever PE=1 in the ISR register

[7] rw 1’h0 TXEIE Tx empty interrupt enable

0: interrupt disabled
1: interrupt is generated whenver TXE=1 in the ISR register

(6] ™ 1’h0 TCIE Transfer compelete interrupt enable

0: interrupt disabled

1: interrupt is generated whenever TC=1 in the ISR register
[5] ™w 1’h0 RXNEIE Rx not empty interrupt enable

0: interrupt disabled

1: interrupt is generated whenever RXNE=1 in the ISR register
(4] ™w 1’h0 IDLEIE Idle line interrupt enable
0: interrupt disabled

1: interrupt is generated whenever IDLE=1 in the ISR register
(3] ™w 1’h0 TE Transmitter enable

0: transmitter is disabled
1: transmitter is enabled
2] rw 1’h0 RE Receiver enable

0: receiver is disabled

1: receiver is enabled

[0] ™ 1’h0 UE USART enable
0: disabled
1: enabled
0x04 CR2 Control Register 2
LR T L
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3R 7-3: USART F{FaamatsR (4)
Offset Attribute | Reset Value | Register Name | Register Description

[13:12] | rw 2’h0 STOP Stop bits
0/1: 1 stop bit
2/3: 2 stop bits

0x08 CR3 Control Register 3

[12] ™w 1’h0 OVRDIS Overrun disable

0: overrun error flag (ORE) will be set if new data received but previous data
not read. New data will not overwrite the content in RDR register.

1: overrun disabled. If new data is received before previous data is read, the new
data will overwrite the content in RDR register and ORE flag remains unset.
[11] ™ 1’h0 ONEBIT One bit sampling mode

0: 3-bit sampling mode, the sampling value is determined by the voted result out
of 3 bits

1: 1-bit sampling mode
[10] rw 1’h0 CTSIE CTS interrupt enable
0: interrupt disabled

1: interrupt is generated whenever CTSIF=1 in the ISR register

(9] ™w 1’h0 CTSE CTS enable

0: CTS hardware flow control disabled

1: CTS hardware flow control enabled, data is transmitted only when CTS input

is asserted low

LR T L.
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% 7-3: USART F1FaSmEER (4)

Offset

Attribute

Reset Value

Register Name | Register Description

(8]

™w

1’h0

RTSE RTS enable
0: RTS hardware flow control disabled
1: RTS hardware flow control enabled, RTS output is asserted low when new

data can be received

(7]

™w

1’h0

DMAT Transmitter DMA enable
0: DMA mode disabled for transmission

1: DMA mode enabled for transmission

[6]

™w

1’h0

DMAR Receiver DMA enable
0: DMA mode disabled for reception
1: DMA mode enabled for reception

™

1’h0

EIE Error interrupt enable
0: interrupt disabled
1: interrupt is generated whenever FE=1 or ORE=1 or NF=1 in the ISR register

0x0C

BRR Baud Rate Register

[15:4]

™w

12’h3

INT Integer part of baud rate prescaler

If OVERS = 0, Baud Rate = 48000000 / (INT + FRAC/16) / 16

If OVERS = 1, Baud Rate = 48000000 / (INT + FRAC/16) /8

For example:

OVER=0, INT=3, FRAC=0, Baud Rate = 48000000/(3+0)/16 = 1Mbps
OVER=0, INT=3, FRAC=4, Baud Rate = 48000000/(3+4/16)/16 = 923077 =
921600 + 1.6%o0

OVER=1, INT=52, FRAC=1, Baud Rate = 48000000/ (52+1/16)/8 = 115246 =
115200 + 0.4%o

[3:0]

™

4h0

FRAC Fractional part of baud rate prescaler

0x18

RQR Request Register

(=

1’h0

TXFRQ Tx data flush request Reserved-Do not modify

1’h0

RXFRQ Rx data flush request. Write 1 to clear the RXNE flag and discard the current
data in RDR

0x1C

ISR Interrupt and Status Register
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3R 7-3: USART F{FaamatsR (4)
Offset Attribute | Reset Value | Register Name | Register Description

[10] T 1’h0 CTS CTS input. Read this bit to get the raw status of the CTS line.
(9] r 1’h0 CTSIF CTS interrupt flag. This bit is set by hardware whenever CTS input toggles.

0: no change on the CTS line
1: there is a change on the CTS line

[7] r 1’h1 TXE Tx data empty
0: data is ready in TDR
1: data is already transferred to shift register, i.e. transmission is in progress or

complete

(6] r 1’hl TC transmission complete. This bit is set by hardware if the transmission is complete
0: transmission is not complete

1: transmission is complete

[5] r 1’h0 RXNE Rx data not empty. This bit is set by hardware when the received data is trans-
ferred into RDR register.

0: data is not received

1: data is ready in RDR to be read

(4] T 1’h0 IDLE Idle line detected

0: no idle line is detected

1: idle line is detected

[3] r 1’h0 ORE Overrun error. When new data is received but Rx buffer is not empty (ie. pre-
vious data is not read yet), ORE is asserted and current RDR content is not lost.
This feature can be disabled by set CR3_OVRDIS to 1.

0: no overrun error

1: overrun error is detected

(2] r 1’h0 NF Noise flag. Noise means the samping values in the 3-bit sampling mode are not
the same.
0: no noise is detected

1: noise is detected

(1] r 1’h0 FE Framing error. This bit is set by hardware when stop bit is not correctly received
0: no framing error is detected

1: framing error is detected

[0] r 1’h0 PE Parity error. This bit is set when a parity error is detected in the received packet.
0: no parity error

1: parity error detected

0x20 ICR Interrupt flag Clear Register
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% 7-3: USART F1FaSmEER (4)

Offset Attribute | Reset Value | Register Name | Register Description

[9] wlc 1’h0 CTSCF CTS clear flag. Writing 1 to this bit clears the CTSIF flag in the ISR register.

(6] wlc 1’h0 TCCF Transmission complete clear flag. Writing 1 to this bit clears the TC flag in the
ISR register.

(4] wlc 1’h0 IDLECF Idle line detected clear flag. Writing 1 to this bit clears the IDLECF flag in the
ISR register.

(3] wlc 1’h0 ORECF Overrun error clear flag. Writing 1 to this bit clears the ORE flag in the ISR
register.

(2] wlc 1’h0 NCF Noise detected clear flag. Writing 1 to this bit clears the NF flag in the ISR
register.

(1] wlc 1’h0 FECF Framing error clear flag. Writing 1 to this bit clears the FE flag in the ISR register.

[0] wlc 1’h0 PECF Parity error clear flag. Wriring 1 to this bit clears the PE flag in the ISR register.

0x24 RDR Receive Data Register

[8:0] r 9’h0 RDR Received data

0x28 TDR Transmit Data Register

[8:0] ™ 9’h0 TDR Transmit data

0x2C MISCR Miscellaneous Register

[3 1] ™ 1’h0 AUTOCAL

[7:4] ™w 4’h2 RTSBIT assert RTS ahead of the frame completion (in number of bits) Reserved-Do not
modify

[3:0] ™ 4’h6 SMPLINI initial sample count, count down from this value to zero to reach the middle of
the start bit in Rx Reserved-Do not modify

0x30 DRDR Debug Receive Data Register

[31:0] r 32’h0 DATA DbgUART is still a preliminary version in this project.

0x34 DTDR Debug Receive Data Register

[31:0] | rw 32'h0 DATA

0x38 EXR Mutual Exclusive Register

[4] r 1’b0 ID

[0] ™ 1’h1 BUSY

SHIEE 2 4> pTC, Hrp PTC1 3T HPSYS, PTC2 i F LPSYS,

7.4.1 &I

PTC (Peripheral Task Controller) J&— sz (NS e, FTLAAT 2l CPU, A 358 A MY A I
JEMFERUESS o FET RSN E A, PTC RERS A S A /M TARB s TARRAS, I HAERSH ik st
1155 ERIRA A 1 Bk & BOAES5 PP, DT S8 2 2 LD R B AR 55 B8 . 74T 55 iRt it 2 rp, CPU AT I—
ELRIFIERR , AT 4 IFE
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PTC 34 8 ANliE, A NliE il U F s il I8, I ol BEE IS AESS . nIPETARUIE S5 LB . RedE e
Bl FAR S AR E ML KR E MmN, 5 R AT Sl 5 e s R S A 1], N EIE AT
F5 SEIUNE, L7 A i A A S DTG i e B R AT 55 o T AT T Ak R R T3 T SR R e 28 T
FiC B A SE R AR TAE S5

7.42 FEHHE

8 AN 7 e B )3 T AT R A A

o BRAMEIE A TTTE 128 Ml IR RS, {15 PTC H B9l & IR
- A]ijjln] AHB 1 APB #MsEHihEZs[H], HSZHF word X35 1ji1R]

- CFPEESEGE, SukENSE

o SRR 32 i/ 5 /s ki

o ATHCE i A YRR 1~1023, BCRRIK il A&

o AECE R ZER 0~65535 4~ HCLK J&#

o BEEPRSEG R, 8 IE g M e R

« 4/ word MY AFFE4R 7S [F) T80 22 A7

7.4.3 IhEEHE A
7.4.3.1 BiEflL

FANEE A DITE 128 Ml I b kst 1 MERNf A, SR 744 TCRx_TRIGSEL, fith A& I # th & oM™
A, HATFRRINEEE SRR, i DMA fERigs ., 10 Bilf, R, W s T PTC A EE
SEIER Ao fib &R AR PT LA i TCRx_TRIGPOL #E#%. fil & JRIESE 10 fiAfG 50, 4 32 4> 10 "P{UEEFI
Ve 4 MEM LR, BAREESRET PTC B GPIO31_0,GPIO63_32 527 ff4s ., 10 fil R IFA ZHEB 150 .

TEIE W B CPU FCE TCRx_SWTRIG 2 {7+ ELi%fih % o 24 TCRx_TRIGSEL & 0 i}, B Y fiEi#id TCRx_SWTRIG
AR o

% 7-4: PTC1 b %8

TRIGSEL PTCI1 trigger source TRIGSEL
127 PTC1_CHS8 PTC1_CH7 PTC1_CH6 PTC1_CH5 PTC1_CH4 PTC1_CH3 PTC1_CH2 PTCI1_CH1 120
119 USB_RX USB_TX 12S1_OF 12S1_UF / TRNG_RANDGEN | TRNG_SEEDGEN | HCPU_SLEEPDEEP 112
111 EPIC_LINEHIT EPIC_DONE NNACC1_DONE LCDCI1_ERR LCDCI1_LINE LCDCI_LINEHIT LCDCI1_FMARK LCDC1_DONE 104
103 LCDCI1_BUSY / EZIP1_ROW EZIP1_DONE USART3_TXBYTE | USART3_RXBYTE EXTDMA_HT EXTDMA_TC 96
95 / / / / USART2_TXBYTE | USART2_RXBYTE | USARTI1_TXBYTE USART1_RXBYTE 88
87 SDMMC2_DATIDLE | SDMMC2_CMDBUSY SDMMCI1_TC SDMMCI1_CC SPI2_START SPI2_DONE SPI1_START SPI1_DONE 80
79 12C3_RF 12C3_TE 12C3_DMADONE FACCI_DONE I12C2_RF 12C2_TE 12C2_DMADONE AES_DONE 72
71 12C1_RF 12C1_TE 12C1_DMADONE FFT1_DONE PA95_64_D PA95_64_C PA95_64_B PA95_64_A 64
63 PA63_32_D PA63_32_C PA63_32_B PA63_32_A PA31_0_D PA31_0_C PA31_0_B PA31_0_A 56
55 MAILBOX1_C4INT7 MAILBOX1_C3INT7 MAILBOX1_C2INT7 | MAILBOX1_CI1INT7 / / / / 48
47 BUSMON1_OF8 BUSMON1_OF7 BUSMON1_OF6 BUSMON1_OF5 BUSMON1_OF4 BUSMON1_OF3 BUSMON1_OF2 BUSMONI1_OF1 40

39 DMACI_HTS8 DMACI_HT7 DMACI_HTé6 DMACI1_HT5 DMACI_HT4 DMACI_HT3 DMACI_HT2 DMACI_HT1 32

31 DMACI1_TC8 DMACI1_TC7 DMACI1_TCé6 DMACI1_TC5 DMACI1_TC4 DMACI1_TC3 DMACI_TC2 DMACI_TC1 24

23 / ATIM1_COM ATIM1_CH4 ATIM1_CH3 ATIM1_CH2 ATIMI1_CH1 ATIM1_TRIG ATIM1_UPDATE 16

15 BTIM2_UPDATE BTIM1_UPDATE GPTIM2_CH4 GPTIM2_CH3 GPTIM2_CH2 GPTIM2_CH1 GPTIM2_TRIG GPTIM2_UPDATE 8

7 GPTIM1_CH4 GPTIM1_CH3 GPTIM1_CH2 GPTIMI1_CH1 GPTIM1_TRIG GPTIM1_UPDATE | HCPU_SLEEPING 0 0
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% 7-5: PTC2 b & iE

MAILBOX2_C2INT7 | MAILBOX2_C2INT6 | MAILBOX2_C2INT5 | MAILBOX2_C2INT4 | MAILBOX2_CIINT7 | MAILBOX2_CIINT6 | MAILBOX2_C1INT5 | MAILBOX2_CIINT4

TRIGSEL PTCI trigger source TRIGSEL
127 PIC2.CH$ | PIC2.CH7 | PIC2.CHs | PIC2.CH5 | PIC2.CH4 |  PIC2.CH3 | PIC2.CH2 |  PTC2.CHI | 120
119 LPCOMP2_SENS | LPCOMP1_SENS | / | TsEN.DONE | / | / | ReuNtock | REPKTDET | 1n2
111 BT_EDRSYNC | BT_RCCALDONE | BTLISOSYNC | BT_SLPSTATUS |  BT_FRAME | BT_BLEEVENT | BT_PKTDET | BTCRCERR | 104
103 BT_RXDONE |  BTPHYRX | BT_RFRX | Brtxoone | BTeEvIX | BT_RFTX | BTKICKOFF | BTINPROCESS | 96
95 / | / | USARTG_TXBYTE | USART6_RXBYTE | USART5_TXBYTE | USARTS_RXBYTE | USART4_TXBYTE | USART4_RXBYTE | 88
87 BT_MODE | BT.COLLISION | BTPRIORITY |  BTACTIVE |  SP4START |  SP4.DONE | SPIB.START | SPI3DONE | 80
79 12C7_RF | 12C7_TE | 1207_DMADONE | / | 12C6_RF | 12C6_TE | 1206 DMADONE | / | =

| 12C5_TE | 1205_DMADONE | / | / | / | / | / | 6
63 PB63_32.D |  PBe332C |  PBe332B |  PBes32A | PB3IOD | PB3IOC | PB31_0_B | PB31IOA |
\
\
\
\

\ \
\ \
\ \
\ \
\ \
\ \
\ \
| 7| 12C5_RF
\ \
\ \
\ \
\ \
\ \
\ \
\ \
\ \

47 BT_EDR3 | BT_EDR2 | BT_BRLASTBIT | BT_EDRLASTBIT | BUSMON2.OF4 | BUSMON2.OF3 | BUSMON2.OF2 | BUSMON2_OFI 40
39 DMAC2_HTS | DMAC2HT7 | DMAC2.HT6 | DMAC2.HTs | DMAC2.HTA | DMAC2HTS | DMAC2HT2 |  DMAC2_HTI 32
31 DMAC2.TCS | DMAC2.TC7 | DMAC2.TCe | DMAC2TC5 | DMAC2.TCA | DMAC2.TG3 |  DMAC2.TC2 | DMAG2TCI 24
23 LCPU_SLEEPDEEP | LCPUSLEEPING | GPTIM5.CH4 | GPTIMS.CH3 | GPTIMs.CH2 | GPTIMsCHI | GPTIMS.TRIG | GPTIMS_UPDATE | 16
15 BTIM4_UPDATE | BTIM3_UPDATE | GPTIM4.CH4 | GPTIM4.CH3 | GPTIM4.CH2 | GPTIM4.CHI | GPTIMATRIG | GPTIM4_UPDATE | 8
7 GPTIM3.CH4 | GPTIM3.CH3 | GPTIM3.CH2 | GPTIM3.CHI | GPTIM3.TRIG | GPTIM3_UPDATE | / | 0 | o

7.43.2 BEES

WA AT AT TS5 P2, it TCRx_OP it . 24 TCRx_OP & 0 i, i % LIS, 2% TDRx Zif7 e+

HIEHR N ZS BHES A TARx FFA7 g [l (i Hidik . 4 TCRx_OP 2 0x4~0x7 Ha‘ T il & LUS 251 Y6k TARx 247

arR AL AR EE Y, 5 TDRx A7 g R A T S 58/ 5 /80 A B 505 P15 1] TARx 27 ] 1Y 1

iJJ: TARx /724838 15 [ M A T A7 ok, PR MG AT 55 (938 3 B A0 M 2 IR R e S A, REohg
fTAZHECE, SRS I TR TR

FRINIEM R, TCRx_REPEN & 0, 3818 7] JCFR 8% fith & /A T4 55 o 24 TCRx_REPEN jg 1 B, AL RCRx_REP
AT AR E B P TATE S BIREL, Eij(jﬂ 1023 K. 24 RCRx_REP KT 0 W}, il A= — Wk, stHiT—ik
1155, ¥ RCRx_REP ¥ 1; E F| RCRx_REP Jik#| 0 LU, Eﬂ@ﬁﬂlﬂi/«#fﬁﬁz, mx/gﬁa&%mﬁo

TIEXT TARx FRAEAR TR 0 Mk TS ABMESS , &A@l e, nI/ER 75— -@ER PTC il &R, [F

B} P24z ISR_TCIFx fpias, JF24 IER_TCIEx & 1 B =4z Hflli . 24 TCRx_REPIRQ & 1 B}, {¥24 RCRx_REP #§EIX

BT S i  BUE AT A I, FWUW\E%?’:J&EF%‘BFEEP%E 24 TCRx_REPTRIG 4 1 A, {Y*4 RCRx_REP
T8 28 BT 55 80 52 UG A = AL B SE W PTC filk, 15 WIARRAT 55 5 UG ARr= A PTC fillk o

TN TARx ZFAEee1E 1A Ak f& PTC JCEEVinl B Mk bk, T fE i a2 e BakslkiR, w54z ISR_TEIFx
Fra&, 724 IER_TEIE & 1 Bfp=A i,
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48

fub B2 AL
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& 7-11: PTC @ EHITIRIZE

7.4.3.3 EEMPE

PTC A7 8 AMdiE, ARIIEIE S 5B MBS0 ) S HEA T AR . B N E Sl A& o HE AR M2l
(RIS A PRERIS 2 5-foe/ N T IE B S BERUE IS SIS S0ET, Al B AL TRHDRAS, ERI S 5 i/ MYEiE
FFIATRERE, FEHE TR,

=

7.4.4 PTC FH1Fss

3 7-6: PTC HTEasM R

Offset Attribute | Reset Value | Register Name | Register Description

0x00 ISR interrupt status register

[23] r 1’h0 TEIF8 transfer error flag for task 8

[22] r 1’h0 TEIF7 transfer error flag for task 7

[21] r 1’h0 TEIF6 transfer error flag for task 6

[20] T 1’h0 TEIF5 transfer error flag for task 5

[19] r 1’h0 TEIF4 transfer error flag for task 4

(18] r 1’h0 TEIF3 transfer error flag for task 3

[17] r 1’h0 TEIF2 transfer error flag for task 2

[16] r 1’h0 TEIF1 transfer error flag for task 1

[7] r 1’h0 TCIF8 task complete interrupt flag for task 8

(6] r 1’h0 TCIF7 task complete interrupt flag for task 7

[5] r 1’h0 TCIF6 task complete interrupt flag for task 6

LTI
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3 7-6: PTC HFiraamisiR (4)

Offset Attribute | Reset Value | Register Name | Register Description
(4] r 1’h0 TCIF5 task complete interrupt flag for task 5
(3] r 1’h0 TCIF4 task complete interrupt flag for task 4
(2] r 1’h0 TCIF3 task complete interrupt flag for task 3
[1] r 1’h0 TCIF2 task complete interrupt flag for task 2
[0] r 1’h0 TCIF1 task complete interrupt flag for task 1
0x04 ICR interrupt clear register
[16] wls 1’h0 CTEIF clear transfer error flag
[7] wls 1’h0 CTCIF8 clear task complete interrupt flag for task 8
(6] wls 1’h0 CTCIF7 clear task complete interrupt flag for task 7
[5] wls 1’h0 CTCIF6 clear task complete interrupt flag for task 6
(4] wls 1’h0 CTCIF5 clear task complete interrupt flag for task 5
[3] wls 1’h0 CTCIF4 clear task complete interrupt flag for task 4
2] wls 1’h0 CTCIF3 clear task complete interrupt flag for task 3
(1] wls 1’h0 CTCIF2 clear task complete interrupt flag for task 2
[0] wls 1’h0 CTCIF1 clear task complete interrupt flag for task 1
0x08 IER interrupt enable register
[16] ™w 1’h0 TEIE enable transfer error flag
[7] rw 1’h0 TCIE8 enable task complete interrupt for task 8
(6] rw 1’h0 TCIE7 enable task complete interrupt for task 7
[5] rw 1’h0 TCIE6 enable task complete interrupt for task 6
(4] ™w 1’h0 TCIE5 enable task complete interrupt for task 5
[3] ™w 1’h0 TCIE4 enable task complete interrupt for task 4
(2] ™ 1’h0 TCIE3 enable task complete interrupt for task 3
(1] ™ 1’h0 TCIE2 enable task complete interrupt for task 2
[0] ™ 1’h0 TCIE1 enable task complete interrupt for task 1
0x10 TCR1 task 1 control register
[23] rw 1’h0 REPIRQ repetition interrupt
0: interrupt will be generated after each operation
1: interrupt will be generated after operation for REP times
[22] ™ 1’h0 REPTRIG repetition trigger
0: ptc trigger will be generated after each operation
1: ptc trigger will be generated after operation for REP times
[21] rw 1’h0 REPEN repetition enable
0: task will be triggerd no matter what value REP is
1: task will only be triggerd when REP is not 0
[20] wls 1’h0 SWTRIG software trigger
task will be triggerd at once after SWTRIG set. SWTRIG will be cleared auto-
matically.
[19] ™ 1’h0 TRIGPOL trigger polarity
0: select positive edge of trigger
1: select negative edge of trigger
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3 7-6: PTC HiFanbhgia (4L)
Offset Attribute | Reset Value | Register Name | Register Description
[18:16] | rw 3’h0 oP task operation
3’b000: direct write data
3’b100: read then XOR with data and write back
3’b101: read then OR with data and write back
3’b110: read then AND with data and write back
3’b111: read then add with data and write back

[7:0] ™w 8’h0 TRIGSEL select trigger source
0: task will only be triggered by SWTRIG
others: task will be triggered by selected source or SWTRIG

0x14 TAR1 task 1 address register

[31:0] ™ 32’h0 ADDR peripheral address to access to

0x18 TDR1 task 1 data register

[31:0] ™w 32’h0 DATA data value for task operation

0x1C RCR1 task 1 repetition and delay counter register

[3L:16] | rw 16’h0 DLY Delay time before task operation after triggered
0: no delay

others: delay DLY HCLK cycles before task operation
DLY is read as left delay time. DLY will be reloaded automatically after each

operation.

[9:0] rw 10’h0 REP Repetition counter value
if REPEN is 1, task will only be triggerd when REP is not 0.

when REP is larger than 0, it will be decrease by 1 automatically each time task

triggered.
0x20 TCR2
[23] ™w 1’h0 REPIRQ repetition interrupt

0: interrupt will be generated after each operation

1: interrupt will be generated after operation for REP times
[22] ™ 1’h0 REPTRIG repetition trigger

0: ptc trigger will be generated after each operation

1: ptc trigger will be generated after operation for REP times
[21] rw 1’h0 REPEN repetition enable

0: task will be triggerd no matter what value REP is

1: task will only be triggerd when REP is not 0
[20] wls 1’h0 SWTRIG software trigger
task will be triggerd at once after SWTRIG set. SWTRIG will be cleared auto-

matically.

[19] ™w 1’h0 TRIGPOL trigger polarity

0: select positive edge of trigger

1: select negative edge of trigger

[18:16] | rw 3’h0 oP task operation

3’b000: direct write data

3’b100: read then XOR with data and write back
3’b101: read then OR with data and write back
3’b110: read then AND with data and write back
3’b111: read then add with data and write back
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3 7-6: PTC HFiraamisiR (4)
Offset Attribute | Reset Value | Register Name | Register Description

[7:0] ™w 8’h0 TRIGSEL select trigger source

0x24 TAR2

[31:0] rw 32’h0 ADDR peripheral address to access to

0x28 TDR2

[31:0] rw 32’h0 DATA data value for task operation

0x2C RCR2 task 2 repetition and delay counter register

[31:16] | rw 16’h0 DLY Delay time before task operation after triggered
0: no delay

others: delay DLY HCLK cycles before task operation
DLY is read as left delay time. DLY will be reloaded automatically after each

operation.

[9:0] ™w 10’h0 REP Repetition counter value
if REPEN is 1, task will only be triggerd when REP is not 0.

when REP is larger than 0, it will be decrease by 1 automatically each time task

triggered.
0x30 TCR3
[23] rw 1’h0 REPIRQ repetition interrupt

0: interrupt will be generated after each operation

1: interrupt will be generated after operation for REP times
[22] rw 1’h0 REPTRIG repetition trigger

0: ptc trigger will be generated after each operation
1: ptc trigger will be generated after operation for REP times
[21] ™ 1’h0 REPEN repetition enable

0: task will be triggerd no matter what value REP is

1: task will only be triggerd when REP is not 0
[20] wls 1’h0 SWTRIG software trigger
task will be triggerd at once after SWTRIG set. SWTRIG will be cleared auto-

matically.
[19] ™ 1’h0 TRIGPOL trigger polarity
0: select positive edge of trigger

1: select negative edge of trigger

[18:16] | rw 3’h0 oP task operation

3’b000: direct write data

3’b100: read then XOR with data and write back
3’b101: read then OR with data and write back
3’b110: read then AND with data and write back
3’b111: read then add with data and write back

[7:0] ™w 8’h0 TRIGSEL select trigger source

0x34 TAR3

[31:0] ™ 32’h0 ADDR peripheral address to access to

0x38 TDR3

[31:0] ™w 32’h0 DATA data value for task operation

0x3C RCR3 task 3 repetition and delay counter register

iR T
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3 7-6: PTC HFiraamisiR (4)

Offset Attribute | Reset Value | Register Name | Register Description
[31:16] | rw 16’h0 DLY Delay time before task operation after triggered
0: no delay
others: delay DLY HCLK cycles before task operation
DLY is read as left delay time. DLY will be reloaded automatically after each
operation.
[9:0] ™w 10’h0 REP Repetition counter value
if REPEN is 1, task will only be triggerd when REP is not 0.
when REP is larger than 0, it will be decrease by 1 automatically each time task
triggered.
0x40 TCR4
(23] ™ 1’h0 REPIRQ repetition interrupt
0: interrupt will be generated after each operation
1: interrupt will be generated after operation for REP times
[22] rw 1’h0 REPTRIG repetition trigger
0: ptc trigger will be generated after each operation
1: ptc trigger will be generated after operation for REP times
[21] rw 1’h0 REPEN repetition enable
0: task will be triggerd no matter what value REP is
1: task will only be triggerd when REP is not 0
[20] wls 1’h0 SWTRIG software trigger
task will be triggerd at once after SWTRIG set. SWTRIG will be cleared auto-
matically.
[19] ™w 1’h0 TRIGPOL trigger polarity
0: select positive edge of trigger
1: select negative edge of trigger
[18:16] | rw 3’h0 oP task operation
3’b000: direct write data
3’b100: read then XOR with data and write back
3’b101: read then OR with data and write back
3’b110: read then AND with data and write back
3’b111: read then add with data and write back
[7:0] ™w 8’h0 TRIGSEL select trigger source
0x44 TAR4
[31:0] rw 32’h0 ADDR peripheral address to access to
0x48 TDR4
[31:0] ™w 32’h0 DATA data value for task operation
0x4C RCR4 task 4 repetition and delay counter register
[31:16] | rw 16’h0 DLY Delay time before task operation after triggered
0: no delay
others: delay DLY HCLK cycles before task operation
DLY is read as left delay time. DLY will be reloaded automatically after each
operation.
5= AN
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3 7-6: PTC HFiraamisiR (4)

Offset Attribute | Reset Value | Register Name | Register Description
[9:0] ™w 10’h0 REP Repetition counter value
if REPEN is 1, task will only be triggerd when REP is not 0.
when REP is larger than 0, it will be decrease by 1 automatically each time task
triggered.
0x50 TCR5
[23] ™w 1’h0 REPIRQ repetition interrupt
0: interrupt will be generated after each operation
1: interrupt will be generated after operation for REP times
[22] rw 1’h0 REPTRIG repetition trigger
0: ptc trigger will be generated after each operation
1: ptc trigger will be generated after operation for REP times
[21] ™ 1’h0 REPEN repetition enable
0: task will be triggerd no matter what value REP is
1: task will only be triggerd when REP is not 0
[20] wls 1’h0 SWTRIG software trigger
task will be triggerd at once after SWTRIG set. SWTRIG will be cleared auto-
matically.
[19] rw 1’h0 TRIGPOL trigger polarity
0: select positive edge of trigger
1: select negative edge of trigger
[18:16] | rw 3’h0 OoP task operation
3’b000: direct write data
3’b100: read then XOR with data and write back
3’b101: read then OR with data and write back
3’b110: read then AND with data and write back
3’b111: read then add with data and write back
[7:0] ™ 8’h0 TRIGSEL select trigger source
0x54 TARS5
[31:0] ™ 32’h0 ADDR peripheral address to access to
0x58 TDRS5
[31:0] rw 32’h0 DATA data value for task operation
0x5C RCR5 task 5 repetition counter register
[9:0] rw 10’h0 REP Repetition counter value
if REPEN is 1, task will only be triggerd when REP is not 0.
when REP is larger than 0, it will be decrease by 1 automatically each time task
triggered.
0x60 TCR6
[23] ™w 1’h0 REPIRQ repetition interrupt
0: interrupt will be generated after each operation
1: interrupt will be generated after operation for REP times
[22] ™ 1’h0 REPTRIG repetition trigger
0: ptc trigger will be generated after each operation
1: ptc trigger will be generated after operation for REP times
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3 7-6: PTC HFiraamisiR (4)

Offset Attribute | Reset Value | Register Name | Register Description
[21] ™w 1’h0 REPEN repetition enable
0: task will be triggerd no matter what value REP is
1: task will only be triggerd when REP is not 0
[20] wls 1’h0 SWTRIG software trigger
task will be triggerd at once after SWTRIG set. SWTRIG will be cleared auto-
matically.
[19] ™w 1’h0 TRIGPOL trigger polarity
0: select positive edge of trigger
1: select negative edge of trigger
[18:16] | rw 3’h0 oP task operation
3’b000: direct write data
3’b100: read then XOR with data and write back
3’b101: read then OR with data and write back
3’b110: read then AND with data and write back
3’b111: read then add with data and write back
[7:0] ™ 8’h0 TRIGSEL select trigger source
0x64 TARG6
[31:0] rw 32’h0 ADDR peripheral address to access to
0x68 TDR6
[31:0] ™w 32’h0 DATA data value for task operation
0x6C RCR6 task 6 repetition counter register
[9:0] ™w 10’h0 REP Repetition counter value
if REPEN is 1, task will only be triggerd when REP is not 0.
when REP is larger than 0, it will be decrease by 1 automatically each time task
triggered.
0x70 TCR7
[23] rw 1’h0 REPIRQ repetition interrupt
0: interrupt will be generated after each operation
1: interrupt will be generated after operation for REP times
[22] ™ 1’h0 REPTRIG repetition trigger
0: ptc trigger will be generated after each operation
1: ptc trigger will be generated after operation for REP times
[21] rw 1’h0 REPEN repetition enable
0: task will be triggerd no matter what value REP is
1: task will only be triggerd when REP is not 0
[20] wls 1’h0 SWTRIG software trigger
task will be triggerd at once after SWTRIG set. SWTRIG will be cleared auto-
matically.
[19] ™ 1’h0 TRIGPOL trigger polarity
0: select positive edge of trigger
1: select negative edge of trigger
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3 7-6: PTC HiFanbhgia (4L)
Offset Attribute | Reset Value | Register Name | Register Description
[18:16] | rw 3’h0 oP task operation
3’b000: direct write data
3’b100: read then XOR with data and write back
3’b101: read then OR with data and write back
3’b110: read then AND with data and write back
3’b111: read then add with data and write back

[7:0] ™w 8’h0 TRIGSEL select trigger source

0x74 TAR7

[31:0] rw 32’h0 ADDR peripheral address to access to
0x78 TDR7

[31:0] rw 32’h0 DATA data value for task operation
0x7C RCR7 task 7 repetition counter register
[9:0] ™ 10’h0 REP Repetition counter value

if REPEN is 1, task will only be triggerd when REP is not 0.
when REP is larger than 0, it will be decrease by 1 automatically each time task

triggered.

0x80 TCRS8

[23] ™w 1’h0 REPIRQ repetition interrupt
0: interrupt will be generated after each operation
1: interrupt will be generated after operation for REP times

[22] ™ 1’h0 REPTRIG repetition trigger

0: ptc trigger will be generated after each operation
1: ptc trigger will be generated after operation for REP times

[21] ™w 1’h0 REPEN repetition enable

0: task will be triggerd no matter what value REP is

1: task will only be triggerd when REP is not 0

[20] wls 1’h0 SWTRIG software trigger

task will be triggerd at once after SWTRIG set. SWTRIG will be cleared auto-
matically.

[19] ™ 1’h0 TRIGPOL trigger polarity

0: select positive edge of trigger

1: select negative edge of trigger

[18:16] | rw 3’h0 OoP task operation

3’b000: direct write data

3’b100: read then XOR with data and write back
3’b101: read then OR with data and write back
3’b110: read then AND with data and write back
3’b111: read then add with data and write back

[7:0] rw 8’h0 TRIGSEL select trigger source

0x84 TARS

[31:0] ™ 32’h0 ADDR peripheral address to access to

0x88 TDRS

[31:0] ™w 32’h0 DATA data value for task operation

0x8C RCRS task 8 repetition counter register

LR T
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3 7-6: PTC HFiraamisiR (4)
Offset Attribute | Reset Value | Register Name | Register Description
[9:0] ™w 10’h0 REP Repetition counter value
if REPEN is 1, task will only be triggerd when REP is not 0.
when REP is larger than 0, it will be decrease by 1 automatically each time task
triggered.
0xDO MEM1 temporary memory 1
[31:0] w 32’h0 DATA memory to store temporary variables
0xD4 MEM2 temporary memory 2
[31:0] ™ 32’h0 DATA memory to store temporary variables
0xD8 MEM3 temporary memory 3
[31:0] ™ 32’h0 DATA memory to store temporary variables
0xDC MEM4 temporary memory 4
[31:0] rw 32’h0 DATA memory to store temporary variables
0xEO0 GPIO31_0
[28:24] | rw 5’h0 SELD select trigger D of GPIO 31~0
[20:16] | rw 5’h0 SELC select trigger C of GPIO 31~0
[12:8] ™ 5’h0 SELB select trigger B of GPIO 31~0
[4:0] ™ 5’h0 SELA select trigger A of GPIO 31~0
0: select GPIO 0
1: select GPIO 1
31: select GPIO 31
0xE4 GPIO63_32
[28:24] | rw 5’h0 SELD select trigger D of GPIO 63~32
[20:16] | rw 5’h0 SELC select trigger C of GPIO 63~32
[12:8] ™ 5’h0 SELB select trigger B of GPIO 63~32
[4:0] ™wW 5’h0 SELA select trigger A of GPIO 63~32
0: select GPIO 32
1: select GPIO 33
31: select GPIO 63
0xE8 GPIO95_64
[28:24] | rw 5’h0 SELD select trigger D of GPIO 95~64
[20:16] | rw 5’h0 SELC select trigger C of GPIO 95~64
[12:8] ™ 5’h0 SELB select trigger B of GPIO 95~64
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3 7-6: PTC HFiraamisiR (4)
Offset Attribute | Reset Value | Register Name | Register Description
[4:0] ™w 5’h0 SELA select trigger A of GPIO 95~64
0: select GPIO 64
1: select GPIO 65

31: select GPIO 95

7.5 USB

USB 1. F HPSYS.
AR T —4 3 (FS) USB2.0 Host/Device 1, ££4 USB 2.0 FIPMUELTE, EA T IhfE

o BRPFRATHCE A AT BCE, SCRHERMKE
- SCHFEHZS FIFO Kb
o XRFSTE R PP FALIR T ML
o SCHFPR USSR
- AL USB2.0 FS PHY
« Y epO~ep7 8 4-iHIH, Hrp ep2~ep4 H 7 HF rx(Eﬂ host H % #F IN, device H ¥ ¥ OUT) , ep5~ep7 H¥d
tx(Hll host HSZHF OUT, device H3ZHF IN)
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8 1RIUIME

8.1 GPADC

GPADC fii T LPSYS, 1] [5] DMAC2 A& i%ifK .

8.1.1 &It

GPADC J&—~ 12bit KiJ# SARADC, #F 0-3.3V fiy AMLE, it 12bit BE. AR R PAimel 244,
HEPE T APB A2kl DMA $2 1525,

8.1.2 FE4FMH

« B AHUETEE: 0~3.3V, 12Bit /MR

o RPN U AR

o HF 8 HE I AL 4 XF 254 A

o SCRPERUR N AR ORI I AR

o RRUCME AT LA 3R 8 IR, A BUAT L B e AL A AL
o TR (HEER) MEEE CAnitedgs ) ik st

. %+ DMA jijH

o REEAFRATEL, S REESZE 4AMHz

o BERRSE I TR T
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< APB BUS >
GPADC_IRQ | Register
DMA_REQ & 1= =
TIMER_TRIG > Ctrl logic E: E: o0 .‘E:
PaLK > év% \ / %v
-~

ADCCLK
<
<
Other
. signals
<t
ADC
DATA

GPADC_INO
GPADC_IN1 :
Vin P .
SARADC  yip N o
°

GPADC_IN7 T

8-1: GPADC 1EE

8.1.3 IhBEH A
8.1.3.1 GPADC Hf$h=4

GPADC {4l PCLK 409024, it it B ADC_CTRL_REG [ DATA_SAMP_DLY I ADC_CTRL_REG2 [
CONV_WIDTH H SAMP_WIDTH % & ADCCLK #i%, HEARN:

fapccork = frork/(DATA_SAMP_DLY + CONV_WIDTH + SAMP_WIDTH + 2)
A5 ADCCLK Hi PCLK 43iir=4z, % E ADCCLK i3I T m il PCLK i,

8.1.3.2 HIPEELE

AF—% GPADC KAf, A 8 AHFERIFAR K TAE, it E ADC_SLOT*_REG Hf) SLOT_EN 4/~ i n] #
M fEEAE ;W% E ADC_SLOT*_REG H/#) PCHNL_SEL F1 NCHNL_SEL, At ~7 Fic B 4% I Bt () i AGH i

8.1.3.3 Him/ZHHER

271778 ADC_CFG_REG 1) ANAU_GPADC_SE &/ 1, N GPADC hy iy AR, HiR B4 i ik g i
B AT AFAR ) PCHNL_SEL SRk £fi A iE

B 2517 2% ADC_CFG_REG /) ANAU_GPADC_SE &4 0, ] GPADC j@%éﬁﬁ‘]/\*ﬁﬁ 15 45 IS ORI T 2
e PCHNL_SEL 1 NCHNL_SEL i%#+% Vin_P F1 Vin_N X 7 i %y A8

8.1.3.4 MINBEEXEEF

GPADC A 8 fgi AGHIE, M % ADC_SLOT*_REG /) PCHNL_SEL I NCHNL_SEL, ] [ & £ I it i
KRR AGEIE

TR BAERE R, H A PCHNL_SEL 3k AmiH .
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8.1.3.5 RHEX

#: ADC_CTRL_REG Hf#) ADC_OP_MODE & 0, Il GPADC 4bT Bk Rkefi=t, BT 8k )5 3 GPADC J&,
GPADC 4% FR A BRC B 58— 5E RAE, ARG I B 5 R A RS

# ADC_CTRL_REG ') ADC_OP_MODE & 1, | GPADC #bTi#LeRitE=, %R F %53 GPADC )&,
GPADC ¥ EM T4 IR 41 Bl EAE PR 47 R kE . ¥ ADC_CTRL_REG [ ADC_STOP ‘& 1 A[{if GPADC [H] 3|45

8.1.3.6 B3I GPADC

- GAfraash
Y7 174% ADC_CTRL_REG H'[1) ADC_START & 1, "JLIJS3I GPADC,
fili2 GPADC J&, 4H2R GPADC Ab THAUCRAERIE, WIZE—4eRAtfa, RS R i AOIRE . 4Rk GPADC
TSR, WK ADC_CTRL_REG [ ADC_STOP & 1 ffi GPADC [FI %% A5 fi & RAS

« Timer fik’%
GPADC 37§ TIMER fifi %, f#ifiE TIMER fit & Shfie 5 %% ADC_CTRL_REG %) TIMER_TRIG_EN %4 1,
AT 8 Al &R, AT AL A AF#% ADC_CTRL_REG 1Y) TIMER_TRIG_SRC_SEL #EFEMlA IR, XN RN
T

TIMER_TRIG_SRC_SEL | TRIG_SRC
0 GPTIM3 TRGO
GPTIM4 TRGO
GPTIM5 TRGO
BTIM3 TRGO
BTIM4 TRGO
GPTIM3 CHO %l
GPTIM3 CH1 % ili
GPTIM3 CH?2 %t

N[O || RN =

fil & GPADC J&, WA GPADC AbFHUCRAER, WS —3 R, RIRSERm A RS, WH GPADC
Wb FHESERFEAR R, T K ADC_CTRL_REG [ ADC_STOP # 1 i GPADC [F] 2| &R il AIRAS .

8.1.3.7 EHIEiAmE

GPADC #4045 2] A% nT LAE S AR PR 5 =] .

o FAFAREI
BRAF AT L i A5 A7 LRI GPADC Fetfe i s o 25 I B R KU A7 T AE 27 77 ADC_RDATA* /1, ZF 47
AR B A X I OCR ANR 2R
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ADC_RDATAO[31:0]
SLOTI_RDATA | SLOTO_RDATA
ADC_RDATA1[31:0]
SLOT3_RDATA | SLOT2_RDATA
ADC_RDATA2[31:0]
SLOT5_RDATA | SLOT4_RDATA
ADC_RDATA3[31:0]
SLOT7_RDATA | SLOT6_RDATA

TE 77745 ADC_RDATA* 1, £-HF BN A9 GPADC iy B A9 LSB [m) 45 % 57 B 7748 A0 0 LAFali 16 b
F¥. LA ADC_RDATAO A {5iliji A i BRAHE AE 2 A7 L 55720, X5 R 3¢

SLOTO_RDATA ( ADC_RDATAO0[31:16] ) SLOTO_RDATA ( ADC_RDATAO[15:0] )
oJoJoJo]pti[pio]po[ps D7 [D6[D5] D4 D3[D2 D1 [D0J0[0]o]o]p1i[D1o][po]Ds][D7[D6]Ds][Da]D3]D2]D1] D0

- DMA #i5{
i1t LPSYS H () DMAC2 328U GPADC [R6 st f ., (AR A «
¥ % 174% ADC_CTRL_REG ) DMA_EN # 1,
¥ DMA B HIHER Bl 0x50016034, ADC a7 1% Hbik 1%} 55 77 I «

Bit[15: 0]
oJoJoJo]pit[pio][ps[ps]|D7[D6[D5][D4]D3][D2]DI][ DO

HAth DMA X B 2% DMAC &7,

8.1.3.8 EAIMLE

GPADC TEZEYURFERAR Ny 2277 L i, B 44 CPU,

AR AT LU G 25 2747 #% GPADC_IRQ 1) GPADC_IMR ‘1 5t
W] LGE I 24 7577 4% GPADCL_IRQ ) GPADC_ICR ‘B 1 K3 117,

8.1.3.9 FEREINRE
i GPADC — & LA F AR -

- Bid & PINMUX,

- BCHE GPADC HPBPIIA, i AGE BIEREHE R

« 4 FHAER ADC_CFG_REG1 1) ANAU_GPADC_EN_BG ‘& 1 {{ifif Bandgap.

« AR ADC_CFG_REG1 1) ANAU_GPADC_LDOREF_EN ‘& 1 {fifit%s GPADC ##HEZHZ LR LDO,

« K AAEE ADC_CFG_REG1 1) FRC_ADC_EN & # % 1 ffifit GPADC,

- fill’k GPADC, FFIfRAE, FEHUEEE .

o REESERUR K A% ADC_CTRL_REG ") FRC_LEN_ADC ‘& 0, X[ GPADC Bk, iR ise Rzt
WFFE SOk 25748 ADC_CTRL_REG Hfi) ADC_STOP /' 1 F8 0 derh il RAEH L.

« 427174 ADC_CFG_REG1 F1H ANAU_GPADC_LDOREF_EN & 0 KM% GPADC &5 % Hi JEfY LDO,

« W77 4% ADC_CFG_REGI1 ') ANAU_GPADC_EN_BG & 0 X[] Bandgap
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T AR B — L L A E I ]

- Pinmux ACH /5, PAD 3% B AGE IE 1) H H 575 25— A E iFR], IR PAD T4 RC BUEDYE
« $TF bandgap i, FHHTFRMIES % ERY LDO, LDO 75%E 200us A2 i [H]

- {fifit GPADC J5 75 % %) 200us )3 2],

o FJEilE A A Al & X Timer fil & J5 3 GPADC,

8.1.4 GPADC 1738

[=1=]

R 8-1: GPADC F1E2Sp TR

Offset Attribute | Reset Value | Register Name Register Description

0x00 ADC_CFG_REG1 ADC Analog Config Register 1

[29:25] | w 5’h16 ANAU_GPADC_CMM Tune CDAC CM voltage 375mV range (increasing) / 25mV step, 8:
for 0.5V Vcm,in

[24:22] | w 3’h3 ANAU_GPADC_CMPCL Tune ADC comparator CL= 3: 40f, range: 10fF (0) ~ 80fF (7) / 10fF
step

[21:20] | 1w 2’h2 ANAU_GPADC_VSP Set comparator input CM in sampling phase, 0.539V (0) / 0.578V (1)
/0.642V (2) / 0.784V (3)

[19} ™ 1’h0 ANAU_GPADC_LDOREF_EN Enable LDORF for ADC VREF

[18:15] | rw 4hA ANAU_GPADC_LDOVREF_SEL Set reference voltage for LDOREF, range = 0.35V(0) ~ 0.65V(15),
step = 20mV

[14:12] ™™ 3’hl ANAU_GPADC_SEL_PCH Select P-side input channel for GPADC, 0 for channel 0, 7 for channel
7, effective when force on

[1 1:9] ™w 3’h0 ANAU_GPADC_SEL_NCH Select N-side input channel for GPADC, 0 for channel 0, 7 for channel
7, effective when force on

(8] w 1’h0 ANAU_GPADC_MUTE Short GPADC P & N input to CMREEF, i.e., VREF/2

[7] rw 1’h0 ANAU_GPADC_SE Set GPADC in single-ended mode, signal range at P-input: 0 ~ VREF

[6] rw 1’h0 ANAU_GPADC_EN_V18

[5:3] ™ 3’h2 ANAU_GPADC_CL_DLY

[2] ™w 1’h0 ANAU_GPADC_P_INT_EN

[0] ™w 1’h0 ANAU_GPADC_CMREF_FAST_EN

0x04 ADC_Slot0_REG ADC Slot0 Config Register

[13:11] | rw 3’h1 NCHNL_SEL

[10:8] rw 3’h0 PCHNL_SEL

[0] rw 1’h1 SLOT_EN

0x08 ADC_Slot1_REG ADC Slot1 Config Register

[13:1 1] ™w 3’h1 NCHNL_SEL

[10:8] ™w 3’h0 PCHNL_SEL

[0] ™w I’h1 SLOT_EN

0x0C ADC_Slot2_REG ADC Slot2 Config Register

[13:11] | rw 3’h1 NCHNL_SEL

[10:8] ™w 3’h0 PCHNL_SEL
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% 8-1: GPADC F1FSs R (48)

Offset Attribute | Reset Value | Register Name Register Description

[0] rw 1’h1 SLOT_EN

0x10 ADC_Slot3_REG ADC Slot3 Config Register
[13:11] | rw 3’h1 NCHNL_SEL

[10:8} ™ 3’h0 PCHNL_SEL

[0] ™w I’h1 SLOT_EN

0x14 ADC_Slot4_REG ADC Slot4 Config Register
[13:11] | w 3’h1 NCHNL_SEL

[10:8] w 3’h0 PCHNL_SEL

[0] rw 1’h1 SLOT_EN

0x18 ADC_Slot5_REG ADC Slot5 Config Register
[13:11] | rw 3’h1 NCHNL_SEL

[10:8] ™w 3’h0 PCHNL_SEL

[0] w 1’h1 SLOT_EN

0x1C ADC_Slot6_REG ADC Slot6 Config Register
[13:11] | rw 3’h1 NCHNL_SEL

[10:8] rw 3’h0 PCHNL_SEL

[0] ™w I’h1 SLOT_EN

0x20 ADC_Slot7_REG ADC Slot7 Config Register
[13:11] | w 3’h1 NCHNL_SEL

[10:8] ™w 3’h0 PCHNL_SEL

[0] rw 1’h1 SLOT_EN

0x24 ADC_RDATA0 ADC Read Data0

[27: 1 6] r 12’h0 SLOT1_RDATA

[11:0] r 12’h0 SLOTO_RDATA

0x28 ADC_RDATA1 ADC Read Datal

[27:16] | r 12’h0 SLOT3_RDATA

[11:0] r 12’h0 SLOT2_RDATA

0x2C ADC_RDATA2 ADC Read Data2

[27: 1 6] r 12’h0 SLOTS5_RDATA

[11:0] r 12’h0 SLOT4_RDATA

0x30 ADC_RDATA3 ADC Read Data3
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3 8-1: GPADC FFSMat & (£)
Offset Attribute | Reset Value | Register Name Register Description
[27:16] | r 12’h0 SLOT7_RDATA
[11:0] r 12’h0 SLOT6_RDATA
0x34 ADC_DMA_RDATA ADC Read Data For DMA
[2 8:1 6] r 13’h0 DMA_RDATA_RAW
[12:0] r 13’h0 DMA_RDATA
0x38 ADC_CTRL_REG ADC Control Register
[20:17] | rw 4’h4 DATA_SAMP_DLY
[16] w 1’b0 DMA_DATA_SEL 0: combined data 1: raw data
[15] ™w 1’b0 TIMER_TRIG_TYP 0: pulse no edge detect needed 1: level,need edge detect
[14:12] | rw 3’h0 TIMER_TRIG_SRC_SEL Timer trigger source select
[11] ™w 1’b0 FRC_EN_ADC Enable GPADC core
[10] ™w 1’b0 CHNL_SEL_FRC_EN Enable input channel setting in ADC_CFG_REG1
[9] ™w 1’bl TIMER_TRIG_EN Enable timer trigger function
[7] w 1’b1 DMA_EN Enable DMA interface
[6:3] ™w 4’h6 INIT_TIME GPADC will wait INIT_TIME ADCCLK cycles to start sam-
ple/conversion after being trigged
2] ™w 1’b0 ADC_STOP Write 1 to stop GPADC in continuous mode(need write O to clear)
[1] wls 1’b0 ADC_START Write 1 to start GPADC, (don’t need clear )
[0] ™w 1’b0 ADC_OP_MODE 0: single conversion mode 1: continuous conversion mode
0x3C ADC_CTRL_REG2 ADC Control Register2
[31:24] | rw 8’h80 CONV_WIDTH
[23:0] ™ 24’h8000 SAMP_WIDTH
0x40 GPADC_STATUS GPADC Status Register
[11:9] r 3’h0 CUR_SLOT
[8:1] r 8’h0 SLOT_DONE
[0] r 1’h0 ADC_DONE
0x44 GPADC_IRQ GPADC IRQ Register
[3] r 1’b0 GPADC_ISR
2] r 1’b0 GPADC_IRSR
[ 1 ] ™ 1’b0 GPADC_IMR
[0} wls 1’b0 GPADC_ICR
8.2 TSEN

TSEN v} LPSYS,

8.2.1

e
51|

TSEN 38 1o KA P it A0 BEL P L TR I BE e o R iy, 8 Bl AR e S M Pt T
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8.2.2 TEfHME

« JPPERN 0.2°C

. K N-3°C 3] 3°C

o SCRRRETER R-40°C %] 125°C
o FEREI W

8.2.3 Ij]ﬁﬁ#ﬁﬁj
8.2.3.1 MHhES

TSEN [ TAERMi T LPSYS ) PCLK /Wi A . 4340 b th 77 47-#% TSEN_CTRL_REG H'[f) ANAU_TSEN_CLK_DIV
KB E . PR R RN
ftsen = fpclk/ANAU_TSEN_CLK_DIV

8.2.3.2 iHELRIE
A2 RN ZF A7 4% TSEN_RDATA B2HY, e 45 Sl i iR 2 UL AR

Temp = (Dec(TSENrDATA) + 3000)/10100 * 749.2916 — 277.5391

AR R -

JE
JA3ll TSEN J&, #2if2if74% TSEN_IRQ '/} TSEN_IRSR, 4 TSEN_IRSR {E~ 1 B, #raifi B s OB e, o
EEBUG S 2- 745 TSEN_IRQ /1) TSEN_ICR & 1, ¥ TSEN_IRSR 15%

i I PP TSR R ¢

fHiHE TSEN HI¥7, 315 2747 2% TSEN_IRQ H 1) TSEN_IMR & 0, Ji2 2l TSEN, 452 U5 245 CPU % ! TSEN_IRQ
ik, AbEErP T 42 AE RS TSEN_IRQ Hf%9 TSEN_ICR ‘& 1 JiHbr, %%k,

8.2.3.3 [EHERE
TSEN f TAERT 4 BT ke o

. HR4E PCLK W% W5 /M4 1, TSEN M%) A 1MHz 5%, 2MHz,

A4S BGR W EN B 1, $TJF Bandgap.

. ¥4 A74% ANAU_ANA_TP H#) ANAU_IARY_EN & 1, FJF Ilarray,

. ¥ 27 17-%% TSEN_CTRL_REG ) ANAU_TSEN_EN & 1, ffifit TSEN frf4f,

. ¥4 FAE4% TSEN_CTRL_REG /) ANAU_TSEN_PU & 1, ANAU_TSEN_RUN # 0,

. S TSEN_CTRL_REG 1) ANAU_TSEN_RSTB JC# 0 FiHE 1, (KL FZE /D 20us,

. ¥4 %4748 TSEN_CTRL_REG 1) ANAU_TSEN_RUN ‘& 1, i %6 1) ak i b 5 0 s 3R o o n] LAZ57% 3ms
2 Xof B ) f 128
8. K] TSEN: K2 f7#% TSEN_CTRL_REG /) ANAU_TSEN_RUN/ANAU_TSEN_PU/ANAU_TSEN_EN # 0,

ANAU_TSEN_RSTB & 1,

9. W% A7 4% ANAU_ANA_TP () ANAU_IARY_EN ‘& 0, X[ larray,

10. K425 774% BGR Hfl) EN # 0, M Bandgap.

N O v AW N =
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8.2.4 TSEN ZH1F:E

FBIRINFE KR/ Z Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark
= 1%8E 2D/2.5D 5|2, 960KB N7F, BT/BLE 5.3, TinyML #1424 hnik =g

3% 8-2: TSEN EH1FE2mLgt R

Offset Attribute | Reset Value | Register Name Register Description

0x00 TSEN_CTRL_REG TSEN Analog Control Register
[17:12] | tw 6’h30 ANAU_TSEN_CLK_DIV gen tsen clk by divide hclk by anau_tsen_clk_div
[11] ™w 1’h0 ANAU_TSEN_EN Enable tsen digital module

[10] r 1’h0 ANAU_TSEN_RDY tsen ready

[9] ™w 1’h0 ANAU_TSEN_SER_PAR_SEL | serial-parallel output selection
(8] w 1’b0 ANAU_TSEN_SGN_EN signature-mode enable

[7:6] ™w 2’h1 ANAU_TSEN_FCK_SEL select internal clock frequency
[5:3] ™w 3’h1 ANAU_TSEN_IG_VBE bias current selection to tune vba
2] ™w 1’h0 ANAU_TSEN_RUN enable tsen run

(1] ™ I’hl ANAU_TSEN_RSTB resetb for tsen

[0] ™w 1’h0 ANAU_TSEN_PU power up tsen

0x04 TSEN_RDATA Tsen Read Data

[11:0] | r 12'h0 TSEN_RDATA

0x08 TSEN_IRQ Tsen IRQ Register

[3] r 160 TSEN_ISR

[2] r 1’b0 TSEN_IRSR

(1] rw 1’0 TSEN_IMR

0] wls 1'b0 TSEN_ICR

0x10 ANAU_ANA_TP Tsen IRQ Register

0] rw 1'b0 ANAU_IARY_EN

0x14 BGR Bandgap registers

[11:8] rw 4hC VREF12 select VREF 1.2V

[7:4] ™w 4hC VREF06 select VREF 0.6V

[0] ™w 1’h0 EN Bandgap enable
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FBIRINFE KR/ Z Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark

B R OB B AL 2D/2.5D 3|2, 960KB K175, BT/BLE 5.3, TinyML 122 %% ik 2
— (==

0 /:E.HTJ- o

9.1 ATIM

ATIM1 3T HPSYS, #i Afii %42 10(PA), Al[6] DMACT AZiXiHR.

9.1.1 &

ATIM (Advanced Timer) T A 32 FURRI SRS, TSEETEE . IS A G S R Pk (ﬁﬁ/\ﬁgﬁ) [ e
FthBIY (it LLBCH PWM) 555068, ATIM SCRF 6 B8 JEIXORY Y PWM EAMA Y, SCRFZ2 % PWM [R] 464
I 2 BRI A AT DR D U 2 RS . TR A BT AT | el s b s pa A, AR
BRI R S8 PCLK, 10 By A MG 5 IR MG, JF T 1T 1~65536 f5AITIA0 . ATIM A5 6 ANliE, v LIS
S Sy e A AR s AR TR S AIROR ) LA ST LR A IR . DMA iRk PTC F4%,
ATIM A& EMBEEE T, AT LA T 2Rk, S 2RO EEk R 2 fil k5T RE

9.1.2 EE4HH

o 32 fLEBHG . AU, I/ H B R H TR
- 16 fnl g (AT LASERHEE) TAMIES , TR BRI SR BN 1~65536 ZIRIMEREUE
- 16 o ] fic B A AL
o« SRR (OPM), MEEIHEGE NS H 3 R
« 6 PPhSIEIA
- JHIE 1-3 A I ECE A A s AR, R AT P SE X AR B BN PWM
- JEIE 4 FTPECE VA S B, AT RS PWM
- I 5~6 W E A R
PN Y
- ETHE/ TR
- PWM Bk EFIE RS (7 ot P58 )
- AIEE 4 A I Z a1 ANl A T, SRR RS R R A
SR TSR
- S AR LT
- B A I i v A R
- PWM Hithy, RIHECHKSE 1 5
- ZiliE PWM A&, AP AHEXRRNLH PWM
- PRk K R P =
- BB
- XRZIHEEREGE, WAEMEN BT ARG TR, 1 IR B M A SO S il
- BRI EAEE N, k. RS
- XFZHEEEFIL R B
S RS TN G i € SE RO A A e

UM5601-SF32LB56x-CN 218/435 V1.0.5
©2026 BRI (Ex ) BRAF  http://www.sifli.com



http://www.sifli.com

=

Sl

SF32LB56x

FBIRINFE KR/ Z Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark

B OB K

08

o SCRPHTE L R AL I e v

o« 2 BEAAERIA, SCRERTRISIIEUE, DR PR TR AAE S T

- CPU &%
- R

- HhEREA
- Ak

o QTR FPEA AR A BT/ DMA 5K /PTC fil % -
- OB TR e, PRI (R R EE P SR )

- R (HECREE. L
N

-

R

- ok

Prba ks P A i A )

=48k 2D/2.5D 3|2, 960KB K7F, BT/BLE 5.3, TinyML #1424 hnik 25

ATIM
ETR edge detector . "
—4% &gprescaler H input filter
ITR N i TRC TRGO
y){ c:r:%'golelrer H slave controller master controller I
encoder H prescaler }——{ 32-bit Counter }——{ rzgztr']‘:eorn
XOR THFP1 d9e detect @
. ) ¢ edge detector
cH1 1 input filter l_ & prescaler }—» capture 1
output ﬂ’
compare 1 ——{ DTG '::1 ': CH1IN
I
cH2 input filter edge detector capture 2
& prescaler
TI2FP2 output | CH2
compare 2 DTG control CH2N
cHs input filter S edge detector capture 3
P! & prescaler P
output ﬂ’
compare 3 DTG '::1 conr:rol I:M
CH4 edge detector
& prescaler capture 4
TI4FP4 compare 4 output CH4
control
A
P REG
’ -
compare 5
BKIN :I '
BKINZ ‘ Break & Breal

9.1.3 ATIM IhfREHE A

9.1.3.1 T8

[ 9-1: ATIM ZEH5E

ATIM RS IRINRESS L T—> 32 LRI R o THEES S T, SRR RIS — 1 PCLK Iyl A% .
WIEAFERCE, e IR A BB . e i a0k 1 B0 | TESC o Bt v 1 A i 25
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. . FBIRINFE K /& Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark
B B =R B 48E 20/2.5D 318, 960KB 77, BT/BLES.3, TinyML iHL&R MMz

TR B A 2 EOESE AR . B U T 1 81 65536 Z[H] (PSC+1), BICYHAAET
(PSC+1) YR, B AOEA FUIE MU — K

TR A = AR g, s L P Xt 5 o ARG HEENT (CR1_LCMS=0 H. CR1_DIR=0), 1%+
M0 THEREN F ShE E ARR, SRIGEHTA 0 FHIRTHEOF ™ R R dHE . Ednit i (CR1_CMS=0
H. CRI_DIR=1), THH# M ARR FFAREBIITEE] 0, SRFHBIM ARR FHATHEOF ™ A8 Nk, 7E0
X (CRIZCMS A4 0), AR 0 FFIARTHEE] ARR-1, P ETHEGES D, SR/5 M ARR JFiRT T
T 1 AT TSR, 2R 0 THIREDHTAL.

THEE AT LA CNT 35284 . THE 77 T A CRI_DIR 321 o

9.1.3.2 E#HEH (UEV)

OB TR G — TR ICIAE A . B A (8 SR ™ A T UG e sl s (RIT /R AR
Yo BrP EGR.UG B 1IN, W™ ERUEEF . RO /F T U™ APl . DMA 3R DL PTC filke, g il
dr i R ) — I R BE .

WA A CRI_UDIS 1 A28 b r= AR e . 3 ml kit 5 [n) TS 4R AT A7 48 5 AT E I BOHY Farfidn . 15
UDIS V5 A 0 ZHETAS = A AT 3 =

W CR1_URS (HHHE-RER) ©F 1, WK EGRLUG B 1 A HELE, (AL UIF frkE 1 (FE,
ALK AT P W EE, DMA 52K )o XFE—d, WHRAE R AR TR S 2, AR S R e A 5 v b
AR T

KA H R, K EHEEE RCR, ARR LUK PSC Ziffas, HAHUHR& SRLUIF ¥ 1 (CRI_URS=0 A} ), i%
IIRE] MU HOX Se TR B 3R AR SO S/ ECATT, 78 F— AR A 5
9.1.3.3 EEitH

WRECE TR (RCR>0), BRI Lt ol T ¥ i 3 R xidnl, I OCH BRI RGR  0 A
FERCHER R BT A AR, AR S EORTREA RCR YMH

PR S RTEA AR

9.1.3.4 HFH1FEE

%I RCR, ARR PAK PSC Zfffar BN 2 ELARAR B SRR e, MHRSF R BORSF A LR N A BOE HOR ot
Lo LEFUHEEAF LA, TGS EIEM TR TS f b A R B0 S X e A A7 2R O [
WASERE S FHACA TS B, X T PWM i il S5 RIS AR 1

MR CR1_APRE N 0, ARR Zif7abirelic & )a e A8, ARSI L4,

i A AT CCRx WA S T 27 1E 75 . 24 CCMRx_OCxPE 4 0 B, FCE Y CCRx 27 BIARK, 75 ) #ids:3
SHERE R AR A AR

9.1.3.5 FEMEK

ERF AT Al AL T AR S MR, B FRIZERT 2R AT L TRGO 5 5 2t A FH B E@I a1y ITR fi A,
FF e E R 2R T . MR R X E R R ARG T A Z AN A ETR, e E itk 2% E it
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. . FBIRINFE K /& Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark
B B =R B 48E 20/2.5D 318, 960KB 77, BT/BLES.3, TinyML iHL&R MMz

AR ITR 55, BUE MR AIEE A CHx Pl .
ZAEN AR A R MBS IE AR E D, ISt [Wnia sl IS ORE
ERATTEA ISR E R TRGO (55, ANEEHT . (ERE. S AR, Ml L85, Hh CR2_MMS 4.

MABEAT DIBE R S0 . A a sl . THRERE . THEER ST, i SMCR_SMS #E4% . MBLUHB il &
5 TRGI ] RIEHCE, ATRIfE ETR, ITR DLLGEIE A RS, Il B s mtt, s, ugiasilt.

- EMEAL TRAMER (SMCR_SMS=0100) i}, 2§ TRGI AAEAAGR, TR KT s ERHIR 1L .
2R CRI_URS Jy 0, WISEIRE R SF UEV, SRS I FCkE 7 fr 4% ARR FI CCRx ARHFEEHT .

- EMAAE T M (SMCR_SMS=0101) I, 4§ TRGI il A2 15 AL sl AR AP BRI A HEAT I A, B0t
BEAE,

- FEM AT A ML (SMCR_SMS=0110) i, FAFATECE CRI_CEN JFRITEL, M2 TRGI i 2 4F
S fih e BEAR I A SR S s o

- GEMAAE TR B (SMCR_SMS=0111) I, FHECRHESCN TRGL B ETHEF, {04 TRGI R #
et A AT

o SEMPERAL T2 AL fih & MRS (SMCR_SMS=1000) If, TRGI 455 filh & ZER N S AL+ Eeas I A ST
ISE

9.1.3.6 BEBWNHEIH
S N5 A4S 5338 T T LA 7 P A i AR (CCMRx_CCxS!=0) st Al (CCMRx_CCxS8=0) .

TER AFARBETT , SRR DA AR DA R, KPR rEIC ke CCRx, I th ISRl A5 5 1%
KAFSAIAE ETR, ITR DASGEIERIA CHx gkt FFnl b omett, BEATHM. IR ™A my
HAE G W . DMA KR | PTC il 55, iy ARIE T SEBC SRAMIAE S A 220 . I pwM fE 1]
i 25 LLAETIRE

TER BT, B BRI S CCRx YRV, fEidE i CHx/CHxN [y A [ 2 fi P, sl AR B A
T8 DAl T8 A R PWM i L (5, SR A h B asd@ i o 742 PWM 5 SRRk e B, i, o
ZE L ARNSE SR AT . ZNEIE S nT IR G A RE R AR Y PWM 445, A AEIX PRI 6 B E AN PWM
5o JHE AR Rl ANE AT DMA K PTC filt k45

FERIBGNT, — BN BUR SR 00, n] A Wit A {55 BKIN M BKIN2 R BOCH i (ihE, =Sokifm il 8T
ALY, LAGRIPE IS 2 p MR L %

9.1.3.7 EINIEIREL

FERI A AT, Y3 A R A ik 2 5 S A 2 BR A VS IS, B A CORx KRBT AR I . B RS
b, 20KAHRNIAY SR_.CCxIF bR B 1, JFnl &k, DMA Rk (WEREMEfE) o PTC il fsS . W& A
ARFERT SRLCCXIF AR Ab T, W4 EE idkhrds SR.CCxOF ‘& 1, Al 44K SR_CCxIF iH%,
&M SR.CCxIF 5 A 0, SEEHRFETE CCRx T4 . 11 SR.CCxOF A 0 J5 & g%,

PUR /RGBT Ul CH1 i A B E T BB B i (A 35 3] CCR1 H, BRI
1 AR A I 1 %R CH1 B A, Ik CCMRI_CCIS B A 01,
2. SRS IE S, X A5 AR Se A TG E
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HBIEINEE K /MZ Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark
B # #8 B B 44E 2D/2.5D 3|, 960KB [N7F, BT/BLES.3, TinyML FH1Z3 4% Insmse

fixi CH1 {55028y, JZ7E 5 4> PCLK N &4 $l3h, FRfFusair e kT 5 4> PCLK
W, # CCMRI_ICIF ¥ & 0011(0x3), WIZERINBIZELE 8 A RAEA (L1 PCLK MIRAE ) 240 F-
J&, ATRABEIA CH1 [BAS Y

3. ¥ CCER_CCIP fil CCER_CCINP 5 0, ¥E#t CH1 AR iy A E A .

4. XA AS AT
TEAG T FRAT Ay B A AR R A T A, IR T B340t ds ( CCMR1_ICIPS 5 00 ),

5. CCER_CCIE # 1, {fifgifii& 1, VP tEdsrEiiRs] ccrl H,

6. QRFE, FlKf DIER_CCILIE B 1 R READCHWHEK, 5% DIER_CCIDE % 1 XKffiiE DMA K,

BCESEUE , EIERAE CH fi A B TR AT T 1 #RAE

1. CCRI1 ZHFae I A A

2. SR_CCxIF bR 1 (HPWbRak )o QR 2L TGS LEAK, {H SR_.CCxIF R#iEZE, iXFf: SR_CCxOF
iR PR AR S 1.

3. M4 CCER_CCIIE 4T,

4. ¥4}# DIER_CCI1DE 4 iy DMA i3k .

SRR PRE AR, IR SR_.CCxOF Z R BEHUEE . X B ] skt 6 2R AE I SR_CCxOF 2 )55 B Us 2
Hif AT AE L IR B A 3 S

AR EGR_CCxG B 1 AISL BRI AE—AliAR, IFAE G B 3k P WA DMA 353K

9.1.3.8 PWM H Nk

PWM Hif A ZJORH AARE)—Fh Y JRILT, IHTI0E PWM Sy A5 S AR AN 25 L. O SeBtizanig, %
B ISR RC E i AR, il (55 70 B i A PWM B IESI I R GA 0T, TR TR 2 AR
MAR

DU 7R B ] 7 anfal FGEIE 1 FGEIE 2 M5 CH1 F AR PWM BRI 25 b, BAREEAL BRI

1 PEFEIEIE 1 ARG AN CHY fii A, Bt CCMR1_CC1S 5 A 01,

2. WEPEEIE 1 A S A RE (T CCR1 HRANTEERE S ), ¥ CCER_CCI1P fil CCER_CCINP
50, ¥R CHI LA REEE R L THE

3. HEFREIE 2 ARG AL N CHI A, ] CCMR1_CC2S H A 10(0x2).

4. VEFEIEIA 2 W AE S A RME (T CCR2 43k ) , ¥ CCER_CC2P 5 1, CCER_CCINP 5 0, #£#f CH1
A RN R R RS

5. WEMRREERIE S CHL, [1] SMCR_TS B A 101(0x5), ¥ TIIFPI,

6. R MR il B B B2 (S, ] SMCR_SMS 5 A 0100 (0x4)

7. ffiREIA 1 FIEIE 2, ¥ CCER_CCIE Fl CCER_CC2E & 1,

BeESEAUG, TERED CH B LTI, THEERIEBHCRAE CCR1 H, [RIRH MEES SR A I R R EG 7eds
A CH1 BRI, B EeiC #7E CCR2 W1, ¥ CCR1 FUMEFELL PCLK BYEHH, AJLAS S PWM FYEH,
¥ CCR2 RYEFELL PCLK FUJEI], ATLAE L PWM 5 S pymtal, MimifSs] PWM 4 525 1
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HBIEINEE K /MZ Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark
B # #8 B B 44E 2D/2.5D 3|, 960KB [N7F, BT/BLES.3, TinyML FH1Z3 4% Insmse

9.1.3.9 i bEEst

TEf s LU BT, i EUE S CORx Wil 2 —E AR, ATLATEXTIY, CHx M CHxN b= AEfeE i, @ T
BEhlE R POY, SRR —atE B,

BRI, @i E CCRx 5 4ds Z B ARDL L HhAT T S84 -

1. ¥ A AHR Y CHx F1 CHxN i i 43— DAl Gl , % (E H LA A T 74 CCMRx_OCxM Flf il P27
ff#% CCER_CCxP/CCxNP & X, VEECHT, fij 5| IRE ] fRFFHEF ( CCMRx_OCxM=0000 ), i8N
ARHF (CCMRx_OCxM=0001) , JEx{HLF- (CCMRx_OCxM=0010) ST (CCMRx_OCxM=0011),

2. B RIS A A A bral SR_CCxIF # 1,

3. R4 CCER_CCIIE 4 i,

4. ¥4} DIER_CCI1DE il CR2_CCDS 4:Jif, DMA #3K .

fii & CCMRx_OCxXPE, H]¥f CCRx ZFfFaelit B N sl R 8 T 2 fe. 24 CCMRx_OCxPE & 0 B, #K{H&Ek
CCRx SEAFAERL, A SRR R AP W BN —IRVCEC A CCRx A SEER A R U TE A St

% BDTR_MOE %/ 1 J5 CH 1 CHxN % i A A=%4 .

9.1.3.10 EAl PWM #HiH

IR R LA, i ge nl L= AR S as bl MO TR 2 PWM i . PWM 4 HH R ) ARR
FE, iz bl CCRx HRiE , PWM il A Z R, 41Nl iE ) CCMRx_OCxM £ H M Je 4, B AR i B %
PWM % th HF2E 5 FH— i1, RFERER) PWM B RIATSC 8, R 240 PWM (55, o PWM 4145 W72 5
FZANEE, JFFR A5 Be s EE r) PWM B M CCRx.

FEELAN ) PWM BT, THEEHE CNT 5 CCRx #E47 b, FFARIETHE s i S i H 80T ™ A & A 3 Pt
B Fe B S 5 OCXREF . A 80P (AT 3l i CCER_CCxP L E , F#R 4% CCER_CCxE Fl BDTR_MOE
SFAAEEHTRE CHx 4. % BDTR_MOE %0 1 5 PWM %t A/ERL

WFERER TR, U CCMRI_OCIM Al CCMRI_OC2M 4 0110(0x6), W PWM it &l 9-2, Frhit4k
{H CNT /T CCR1/2 I, i thim tioF-, A0 AL P

PR € DD D €D GRED ED €D €3 E:D 6D &) (D ED EDED T3 @

CH1
(CCR1=4) |

CH2
(CCR2=8)

& 9-2: I EHEX TH PWM &H

UAAE O FEHERT, BiCE CCMR1_OCIM Fl CCMR1_OC2M 4 0110(0x6), WU PWM it anf&lo-3, Horp
I B E CNT /T CCR1/2 F, fih i, 00 IRHF 5 bl BO T CNT KT CCR1/2 B,
AR, 7 I
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FBIRINFE KR/ Z Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark

B O B B B AL 2D/2.5D 3|2, 960KB K175, BT/BLE 5.3, TinyML 122 %% ik 2
(Agglg) (IXOXAX2XBIXAXEXBXTXBXTXBEXEX4aX3IX2XTX0y
CH1
(CCR1=4)
CH2
(CCR2=7)

B 9-3: FULFFIT R TR PWM Hitd

9.1.3.11 AXFR PWM %iH

FEARXTFR PWM T, AP PWM 155 Z [AIAF7E AT SRR AL o AU BR T A T o X 5545t
Ao A AP PWM 5 S 50RAHE, B ARR B(ERIE, 10 & %S FEAFHES 45 B —XF CCRx PR F4etiiE . H—
A PWM 5 IS CCRx Z9A74R, 20 B il s 3 AR G R ATk, XFE PWM 1 THE R R B0
AR]85 AT A4S SR E . CCR1 F1 CCR2 Fh[al#5 CH1/2 My, CCR3 Fl CCR4 [l CH3/4 My .
CH1/2 L\ S CH3/4 W] LIS, SRR R A X FR PWM £, Bl CCMRx_OCxM 4 1110(0xe) B 1111 (0xf).

WIBCE CCMR1_OCIM Hl CCMR2_OC3M iy 1110(0xe), W PWM % il fnf&]9-4, Jrpi g FrEe (0->ARR-1) I
HUH CNT /NT CCR1/3 B, HnthiRiAF, & W A5 s B (ARR->1) THEH CNT KT° CCR2/4 i,
LR, DU L

s XXX XX XX X X X X X EX X XX XX DC

CH1/2 CCR1=0, CCR2=8

CH3/4 CCR3=3, CCR4=5

9-4: AITFR PWM HiH

9.1.3.12 A& PWM Hit

EA A PWM AT, AR A PWM {55 Z IAETE ] G e 1B FIAHES o TR AL T3 |« s halial o X 545
K0T, AR PWM {55 300R AT, i ARR POMERAE , 175 25 L RFHRS 4%l —X) CCRx FF At .
— P PWM (IS CCRx % /74%, J2HI PIIEIERE PWM i I8 (012 i 5 38 5 ol 8 38 i el 440 4 1 A
CCR1 F11 CCR2 HL:[al# ] CH1/2 (%, CCR3 Fil CCR4 =] CH3/4 Myt .

CH1/2 KA J CH3/4 nf LIS it AN R 92 & PWM RS, L CCMRx_OCxM 7 1100 (0xc) 5% 1101 (0xd) - 2§ CHI1
5 CH3 FLE A PWM HE 1100 (0xc) B, CH2 5 CH4 AL E A 0111(0x7) K 1101 (0xd) B¢ 1111(0xf).,
4§ CHI 5 CH3 FCE N4l& PWM A0 1101(0xd) Bf, CH2 5 CH4 AIFCE A 0110(0x6) B 1100(0xc)
1110(0xe) »

UnBcE CCMR1_OCIM 24 1101(0xd) , CCMR1_OC2M 24 0110(0x6) , CCMR2_OC3M 4 1100 (0xc) , CCMR2_OC4M
S 0111(0x7), M| PWM fi i un&lo-5, Hrpil4fE CNT /T CCR1/4 iif, OCIREF/OC4REF J{HLF-, %
B MU CNT /T CCR2/3 B, OC2REF/OC3REF HE i, HMAMKHE -, CHI 4t & OCIREF fl
OC2REF 245155 . CH3 fiithi /& OC3REF Ml OCAREF [i2 4 siz Y.
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ARR
CCR4
CCR3
c
CCR2
CCRH1
0
OC1REF L] [ [
OC2REF 1 |—
CH1 [ | OC1REF & OC2REF —
OC3REF [ |_
OC4REF | | 1
CH3 OC3REF | OC4REF L]

& 9-5: & PWM #iiH

9.1.3.13 THRXMEL PWM i

ATIM 1] DU H P AR AH S B9 4D PWM {55 CHx 5 CHxN, JRIEPI IS S B A B9 6 A — @ 2B/, X B
FERS I H FROMAEIK, AR 5 A e 1 SR an F SRR 0 [ A SR | RO AR Y
FEIRAE ) SRVAFEIE X A (]

ATIM W38 1/2/3 B —4 HE4 PWM 55, &l 3 43t ¢ I asMaS . Hh e
Al LA CCER_CCxP Fl CCER_CCxNP i~y BEPEHm P .+ BDTR_MOE LA K X N il iE ) CCER_CCxE I
CCER_CCxNE it & Aa¥ 1 e A i o

HAM R Bl NIE 9-6. CHx B b THITRIXZIE 8 A S % fir il OCxREF Y - THETA — A SEIX I [l A SE R,
Il CHxN (1_- FHEAHX 28 IE Y OCxREF 1Y FREITA — M FEX B ] Y IE R

Dead-time

OCxREF

CHx

CHxN

& 9-6: HEXAIEXN PWM i

BEIX S [A]FE — 2 Y N 7 JH 7 . 24 BDTR_DTPSC 4 0 i}, SEIX ] 4 BDTR_DTG e LA PCLK J## . 24 BDTR_DTPSC
1B, FEIXHETE S BDTR_DTG Lk 16 £ PCLK A, 4N PCLK 2& 120MHz, FEXH[E] A P55 4 0~136us.

UM5601-SF32LB56x-CN 225/435 V1.0.5
©2026 BRI (Ex ) BRAF  http://www.sifli.com



http://www.sifli.com

S;\\F‘.' SF32LB56x

. . FBIRINFE K /& Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark
B B =R B 48E 20/2.5D 318, 960KB 77, BT/BLES.3, TinyML iHL&R MMz

9.1.3.14 ZEEWK

W ThRE R B 2 PP H ATIM P=2E 1) PWM {55 BRIR S TR IF . Wik A BKIN H1 BKIN2 38 7 7%
BT REGAN =AW AR BRSO o R, TR OGP PWM i, R R E BUE R AR B
A SRS R IR il A E DG RT o BKIN 1] AFEBE DX AR [0 J o 4 2 ) oA T A P (A ke
A0 ). BKIN REASKE4 5 il TEACIRES

PRI I8 308 1] Py LA BB 5 ey L S B T2 M50 57 : BDTR_MOE Fe i/ s (4 i /2% 14 4 ; BDTR_OSSI
TE SCER SRS PRI TTRCRS T, B hIAN LS GPIO Faifilgs (18 i kb T PSS ); CR2_01Sx/
OISxN 4 Hh 15 B R W S (AR s TEs% ),

ATIM EA07)5, Wilohaesb 725 1RZS, BDTR_MOE A T, ¥ BDTR_BKE/BKE2 & 1, AJ{HAEMIEIIRE,
Al 3@ 1t il B BDTR_BKP/BKP2 WEHWr B4 A BNk . o n] B F it EGR_BG/B2G FE/E WK =R, AHKHi T
BDTR_BKE/BKE2 [J{H .

Wik FL S N AR B S SO, LA R IR 24, Sl iz IR, HIPalRES 2 SH0E, BEIX Lt
] AR AR IR RS L PWM B TR R RE AR MR AE . XAl IE S AF1_LOCK 77 #x58, M 3 Bl
RIP G AT %

9.1.3.15 6 3 PWM

6 & PWM T Z7E PWM i i1 o 2 o i B — I 220 [ B )46 45 8B 1) PWML 855K, AT LGHE S ATIM 46 fa) 44
(COM) S8, Ml IE (AN i, CCMRx_OCxM, CCER_CCxE Fll CCER_CCxNE A U #AL] . /Al
DTSt T — AL BRABCE, A4 m FOEny, PR r A E MBI 72 s, (R I S UG i i e
B . COM Al A HE K EGR_.COM ‘& 1 £, W nl LAl i AEs Al & (55 1 LT A . KRB m 514
i, SR_.COMIF ¥4 1, X, 415 DIER_COMIE iy 1, #5724 7; 414 DIER_COMDE A 1, #7=/f£ DMA
Ko

9.1.3.16 ERkihiEX

$¢ CRI_OPM 5 1 A LAMEREE K, 1B MR IR s UG — BRSO FF, e A s kit .
BT LU T 0O, s —MNUE S i N Ia3h, JFAE—BOr] AR A RE I 5 7 Az — K 5 ] 2 A5 1 Jik
e

B, FEESCBUXRERYIIRE, 75 CH2 Sy A SIS E] TRy, Zid—Ema%ER , 78 CH1 by i—E v
FERYIERK . BCEITENT -

1. CCMR1_CC28=01, LK TI2FP2 Wi EiiE 2,

2. CCER_CCxP il CCER_CCxNP & 0, TI2FP2 JxJii CH2 FFHIFIIASAL

3. SMCR_TS=110(0x6), ¥ TI2FP2 g # A M dl 88 4% TRGI,

4. SMCR_SMS=110(0x6) , *Kf MRl i i B M il AR, Mg e THIR A

5. MR T B AR s TR AR 5 K b 55 BE I B ARR 5 CCR1, & SCIF ) ZEIR 5 ik s B
6. CCMRI_OCIM=0111(0x7), F#& NiEfkif PWM,

7. CRI_LOPM=1, —Kfilk H=A— ki,

8. EGR_UG=1, FFliill# ARR 5 CCR1 s

M il & AR U R T 22 F-3h B CR1_CEN, — ELRHI B b & (5 58k, THEER 2 @ shfififg.
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9.1.3.17 #/mAZEsfEOER

Sk DARSE, GlIE 1 FGEIE 2 A LUH TSRO NRIES i d , RSN A a1 15 5 5 A kAR iR
{EAEAE,  NITTAR S MRS A i 1) AR

AR U CHL JANTARTTEL, SMCR_SMS LN 0001; MR/ CH2 iiirAbit4l, SMCR_SMS i
4 0010(0x2) s AARTHEERAE CHI Al CH2 JUTAL T4, SMCR_SMS Bl # 4 0011(0x3), CCER_CC1P/CC2P
AT s CH1 A CH2 Methe WSRTTEL, @ r X AR TR . P9I AR5 SRy 1) o= A TR
MR E S, ARIHX(E S HHUES, T EA AL G, R X CR1_DIR BEATAHR B2k

SRS TR, HRE 0 RCEE 2 IE A A 22 1T I s o B UAE 0 2] ARR 22 [a] AT 2L H%L
CRAETTEC BT 177, M 0 338 HEE] ARR, s\ ARR 3RS 0 ), Bk, 765 Siiiw et ® ARR, [F]
FE, AR, bui . R TR A & D REARSE IE W TAE . AEIUEET, THEER AR 1 58 G i 2 0 B Ay
] F AT, ik, HNEIRAFTIRESE AR . THEOT %R T T AL By I iEsE . FRILET
ATRERYLHA (B CH1 A CH2 AN I ).,

SMCR_SMS % | CH1 EFif | CH1 TBEiR | CH2 LFHE | CH2 TR
CH2=0 1 44 BELY / /

0001 B 01T ep [ jnk i / /
CH1=0 / / I I

0010 K 0011 =) / / i U

TEURE TS Wi AR 58 1 E 32 dmith 25 A5 S A AL A T ), s an R .
CCMR1_CC18=01 ( CH1 W38 1 | ), CCMR2_CC2S=01 ( CH2 MLif#)5@iE 2 ),

CCER_CC1P/CCINP/CC2P/CC2NP=0, SMCR_SMS=0011 (Ox3) , CR1_CEN=1,

forward jitter backward jitter forward
CH1 _| [ 1 I [
CH2 1 [ 1 [
[ L]
—
CNT
|
[
B up down [ L up

9.1.3.18 ENHB/EL

ZAEm Al IRk, SCBUEMRR, LI g, REEh, MET e ite.

W L I R TRGO & BB S (CR2_MMS=010) , #%4% % 73— ME B NIMBIT M (SMCR_SMS
= 0111) HUsEmF g, T LLSCBURE S ARG Ai . I AU i AR 2 T B CE AR B A, TR0 58 2%
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T E R 2845 F R BL TR

W SR AR TRGO B8 R TR (CR2_MMS=001) , 345 % 55— B M fil & MR (SMCR_SMS=0110)
ROEmE &, FTRASCEUE AR [ IR 2, TR 5 224 i 2 FF RS AL

W A2 I AR TRGO 158 A H ki ih (CR2_MMS=100) , B H: 5 5 — AN E R T MR (SMCR_SMS=0101)
ROTEMS S, ATLLSCBL T PWM fi o SRR s T LI MRERE i A ) PWML 2R T IR i 1

9.1.3.19 IEZIHLE

ATIM REREHE BT . DMA F#3K . PTC filt % S 2 Ffud ML . REAS ful Ao M 0F 2R RO FF | fi k=
fF HUECERITHC SR . Wit A . e S04 . DIER P47 g il LA & Fh 02 4577 4E Rl DMA i
Ko HHPRETTTE SR AFfFas P A,

9.1.4 ATIM F1EH

R 9-1: ATIM HT1EssmLETR

Offset Attribute | Reset Value | Register Name | Register Description
0x00 CR1 TIM control register 1

[11] ™ 1’h0 UIFREMAP UIF status bit remapping
0: No remapping. UIF status bit is not copied to CNT register bit 31
1: Remapping enabled. UIF status bit is copied to CNT register bit 31.

[7] ™w 1’h0 ARPE Auto-reload preload enable
0: ARR register is not buffered
1: ARR register is buffered
[6:5] rw 2’h0 CMS Center-aligned mode selection

00: Edge-aligned mode. The counter counts up or down depending on the di-
rection bit (DIR).

01: Center-aligned mode 1. The counter counts up and down alternatively.
Output compare interrupt flags of channels configured in output (CCxS=00 in
CCMRx register) are set only when the counter is counting down.

10: Center-aligned mode 2. The counter counts up and down alternatively.
Output compare interrupt flags of channels configured in output (CCxS=00 in
CCMRx register) are set only when the counter is counting up.

11: Center-aligned mode 3. The counter counts up and down alternatively.
Output compare interrupt flags of channels configured in output (CCx8=00 in
CCMRKX register) are set both when the counter is counting up or down.

[4] ™ 1’h0 DIR Direction

0: Counter used as upcounter
1: Counter used as downcounter
[3] rw 1’h0 OPM One-pulse mode

0: Counter is not stopped at update event

1: Counter stops counting at the next update event (clearing the bit CEN)
5=
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3 9-1: ATIM FHTFsaMesR (48)
Offset Attribute | Reset Value | Register Name | Register Description

(2] ™w 1’h0 URS Update request source

This bit is set and cleared by software to select the UEV event sources.

0: Any of the following events generate an update interrupt or DMA request if
enabled.

These events can be:

Counter overflow/underflow

Setting the UG bit

Update generation through the slave mode controller

1: Only counter overflow/underflow generates an update interrupt or DMA re-
quest if enabled.

(1] ™w 1’h0 UDIS Update disable

This bit is set and cleared by software to enable/disable UEV event generation.
0: UEV enabled. The Update (UEV) event is generated by one of the following

events:

Counter overflow/underflow

Setting the UG bit

Update generation through the slave mode controller

Buffered registers are then loaded with their preload values.

1: UEV disabled. The Update event is not generated, shadow registers keep their
value (ARR, PSC, CCRX). However the counter and the prescaler are reinitialized
if the UG bit is set or if a hardware reset is received from the slave mode controller.
(0] ™ 1’h0 CEN Counter enable

0: Counter disabled

1: Counter enabled

External clock, gated mode and encoder mode can work only if the CEN bit
has been previously set by software. However trigger mode can set the CEN
bit automatically by hardware. CEN is cleared automatically in one-pulse mode,

when an update event occurs.

0x04 CR2 TIM control register 2

[18] ™w 1’h0 0IS6 Output Idle state 6 (OC6 output)
[16] ™ 1’h0 0IS5 Output Idle state 5 (OC5 output)
[14] ™w 1’h0 0IS4 Output Idle state 4 (OC4 output)
[13] rw 1’h0 OIS3N Output Idle state 3 (OC3N output)
[12] rw 1’h0 0OIS3 Output Idle state 3 (OC3 output)
[11] rw 1’h0 OIS2N Output Idle state 2 (OC2N output)
[10] rw 1’h0 0OIS2 Output Idle state 2 (OC2 output)
[9] ™w 1’h0 OISIN Output Idle state 1 (OCIN output)

0: OCIN=0 after a dead-time when MOE=0

1: OCIN=1 after a dead-time when MOE=0

This bit, as well as other OISxN, can not be modified as long as LOCK level 1, 2
or 3 has been programmed

(8] ™ 1’h0 0OIS1 Output Idle state 1 (OC1 output)

0: OC1=0 (after a dead-time if OCIN is implemented) when MOE=0

1: OCl=1 (after a dead-time if OCIN is implemented) when MOE=0

This bit, as well as other OISx, can not be modified as long as LOCK level 1, 2

or 3 has been programmed

iR T
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3R 9-1: ATIM FHTEaaMUAR (&)
Offset Attribute | Reset Value | Register Name | Register Description
[7] ™w 1’h0 TI1S TI1 selection
0: The CH1 pin is connected to TI1 input
1: The CH1, CH2 and CH3 pins are connected to the TI1 input (XOR combina-

tion)

[6:4] ™w 3’h0 MMS Master mode selection

These bits allow to select the information to be sent in master mode to slave
timers for synchronization (TRGO). The combination is as follows:

000: Reset - the UG bit from the EGR register is used as trigger output (TRGO).
If the reset is generated by the trigger input (slave mode controller configured in
reset mode) then the signal on TRGO is delayed compared to the actual reset.
001: Enable - the Counter enable signal, CNT_EN, is used as trigger output
(TRGO). It is useful to start several timers at the same time or to control a win-
dow in which a slave timer is enabled. The Counter Enable signal is generated
by a logic OR between CEN control bit and the trigger input when configured in
gated mode.

When the Counter Enable signal is controlled by the trigger input, there is a delay
on TRGO, except if the master/slave mode is selected.

010: Update - The update event is selected as trigger output (TRGO). For in-
stance a master timer can then be used as a prescaler for a slave timer.

011: Compare Pulse - The trigger output send a positive pulse when the CC1IF
flag is to be set (even if it was already high), as soon as a capture or a compare
match occurred. (TRGO)

100: Compare - OCIREFC signal is used as trigger output (TRGO)

101: Compare - OC2REFC signal is used as trigger output (TRGO)

110: Compare - OC3REFC signal is used as trigger output (TRGO)

111: Compare - OC4REFC signal is used as trigger output (TRGO)

[3] ™w 1’h0 CCDS Capture/compare DMA selection

0: CCx DMA request sent when CCx event occurs

1: CCx DMA requests sent when update event occurs

2 rw 1’h0 CCUS Capture/compare control update selection

p p: p
0: When capture/compare control bits are preloaded (CCPC=1), they are updated
by setting the COMG bit only
1: When capture/compare control bits are preloaded (CCPC=1), they are updated
by setting the COMG bit or when an edge occurs on TRGI after Trigger selection

This bit acts only on channels that have a complementary output.

[] rw 1’h0 CCrC Capture/compare preloaded control

0: CCxE, CCxNE and OCxM bits are not preloaded

1: CCxE, CCxNE and OCxM bits are preloaded, after having been written, they
are updated only when a commutation event (COM) occurs (COMG bit set or
edge detected on TRGI after Trigger selection, depending on the CCUS bit).

This bit acts only on channels that have a complementary output.

0x08 SMCR TIM slave mode control register

BRI
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3 9-1: ATIM FHTFsaMesR (48)
Offset Attribute | Reset Value | Register Name | Register Description
[19:16] | rw 4’h0 SMS Slave mode selection

When external signals are selected the active edge of the trigger signal (TRGI) is
linked to the polarity selected on the external input.

0000: Slave mode disabled.

0001: Encoder mode 1 - Counter counts up/down on TI1FP1 edge depending
on TI2FP2 level.

0010: Encoder mode 2 - Counter counts up/down on TI2FP2 edge depending
on TI1FP1 level.

0011: Encoder mode 3 - Counter counts up/down on both TI1FP1 and TI2FP2
edges depending on the level of the other input.

0100: Reset Mode - Rising edge of the selected trigger input (TRGI) reinitializes
the counter and generates an update of the registers.

0101: Gated Mode - The counter clock is enabled when the trigger input (TRGI)
is high. The counter stops (but is not reset) as soon as the trigger becomes low.
Both start and stop of the counter are controlled.

0110: Trigger Mode - The counter starts at a rising edge of the trigger TRGI
(but it is not reset). Only the start of the counter is controlled.

0111: External Clock Mode 1 - Rising edges of the selected trigger (TRGI) clock
the counter.

1000: Combined reset + trigger mode - Rising edge of the selected trigger input
(TRGI) reinitializes the counter, generates an update of the registers and starts

the counter.

[15] rw 1’h0 ETP External trigger polarity

This bit selects whether ETR or ETR is used for trigger operations
0: ETR is non-inverted, active at high level or rising edge

1: ETR is inverted, active at low level or falling edge

[14] ™w 1’h0 ECE External clock enable

This bit enables External clock mode 2.

0: External clock mode 2 disabled

1: External clock mode 2 enabled. The counter is clocked by any active edge on
the ETRF signal.
[13:12] | rw 2’h0 ETPS External trigger prescaler

External trigger signal ETRP frequency must be at most 1/4 of CK_INT fre-
quency. A prescaler can be enabled to reduce ETRP frequency. It is useful when
inputting fast external clocks.

00: Prescaler OFF

01: ETRP frequency divided by 2

10: ETRP frequency divided by 4

11: ETRP frequency divided by 8
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ATIM HTFEERBASTR (48)

Offset Attribute | Reset Value

Register Name

Register Description

[1 1:8] ™w 4’h0

ETF

External trigger filter

This bit-field then defines the frequency used to sample ETRP signal and the
length of the digital filter applied to ETRP. The digital filter is made of an event
counter in which N

consecutive events are needed to validate a transition on the output:

0000:
0001:
0010:
0011:
0100:

No filter, sampling is done at fCLK
fSAMPLING=fCLK, N=2
fSAMPLING=fCLK, N=4
fSAMPLING=fCLK, N=8
fSAMPLING=fCLK/2, N=6
0101: fSAMPLING=fCLK/2, N=8
0110: fSAMPLING=fCLK/4, N=6
0111: fSAMPLING=fCLK/4, N=8
1000: fSAMPLING=fCLK/8, N=6
1001: fSAMPLING=fCLK/8, N=8
1010: fSAMPLING=fCLK/16, N=5
1011: fSAMPLING=fCLK/16, N=6
1100: fSAMPLING=fCLK/16, N=8
1101: fSAMPLING=fCLK/32, N=5
1110: fSAMPLING=fCLK/32, N=6
1111: fSAMPLING=fCLK/32, N=8

1’h0

MSM

Master/Slave mode

0: No action

1: The effect of an event on the trigger input (TRGI) is delayed to allow a perfect
synchronization between the current timer and its slaves (through TRGO). Itis

useful if we want to synchronize several timers on a single external event.

[6:4] ™ 3’h0

TS

Trigger selection

This bit-field selects the trigger input to be used to synchronize the counter.
000: Internal Trigger O (ITRO)

001: Internal Trigger 1 (ITR1)

010: Internal Trigger 2 (ITR2)

011: Internal Trigger 3 (ITR3)

100: TI1 Edge Detector (TT1F_ED)

101: Filtered Timer Input 1 (TI1FP1)

110: Filtered Timer Input 2 (TI2FP2)

111: External Trigger input (ETRF)

0x0C

DIER

TIM DMA/Interrupt enable register

[17] ™ 1’h0

CC6IE

Capture/Compare 6 interrupt enable
0: CC6 interrupt disabled.
1: CC6 interrupt enabled

™w 1’h0

[16]

CC5IE

Capture/Compare 5 interrupt enable
0: CC5 interrupt disabled.
1: CC5 interrupt enabled

[14] rw 1’ho

TDE

Trigger DMA request enable
0: Trigger DMA request disabled.
1: Trigger DMA request enabled.
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xR 9-1:

ATIM HTFEERBASTR (48)

Offset

Attribute

Reset Value

Register Name

Register Description

[13]

™w

1’h0

COMDE

COM DMA request enable
0: COM DMA request disabled
1: COM DMA request enabled

™w

1’h0

CC4DE

Capture/Compare 4 DMA request enable
0: CC4 DMA request disabled.
1: CC4 DMA request enabled

™

1’h0

CC3DE

Capture/Compare 3 DMA request enable
0: CC3 DMA request disabled.
1: CC3 DMA request enabled.

™w

1’h0

CC2DE

Capture/Compare 2 DMA request enable
0: CC2 DMA request disabled.
1: CC2 DMA request enabled.

™w

1’h0

CCIDE

Capture/Compare 1 DMA request enable
0: CC1 DMA request disabled.
1: CC1 DMA request enabled.

™

1’h0

UDE

Update DMA request enable
0: Update DMA request disabled.
1: Update DMA request enabled

™w

1’h0

BIE

Break interrupt enable
0: Break interrupt disabled

1: Break interrupt enabled

™w

1’h0

TIE

Trigger interrupt enable
0: Trigger interrupt disabled.
1: Trigger interrupt enabled

™w

1’h0

COMIE

COM interrupt enable
0: COM interrupt disabled
1: COM interrupt enabled

™w

1’h0

CCA4IE

Capture/Compare 4 interrupt enable
0: CC4 interrupt disabled.
1: CC4 interrupt enabled

™

1’h0

CC3IE

Capture/Compare 3 interrupt enable
0: CC3 interrupt disabled.
1: CC3 interrupt enabled

™w

1’h0

CC2IE

Capture/Compare 2 interrupt enable
0: CC2 interrupt disabled.
1: CC2 interrupt enabled.

™w

1’h0

CCI1IE

Capture/Compare 1 interrupt enable
0: CCl1 interrupt disabled.
1: CCl1 interrupt enabled

™

1’h0

UIE

Update interrupt enable
0: Update interrupt disabled.
1: Update interrupt enabled

0x10

SR

TIM status register

[17]

rw0c

1’h0

CC6IF

Compare 6 interrupt flag

[16]

rwOc

1’h0

CC5IF

Compare 5 interrupt flag
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3 9-1: ATIM FHTFsaMesR (48)
Offset Attribute | Reset Value | Register Name | Register Description

[13] rw0c 1’h0 SBIF System Break interrupt flag

This flag is set by hardware as soon as the system break input goes active. It can
be cleared by software if the system break input is not active.

This flag must be reset to re-start PWM operation.

0: No break event occurred.

1: An active level has been detected on the system break input. An interrupt is
generated if BIE=1 in the DIER register.

[12] rwOc 1’h0 CC40F Capture/Compare 4 overcapture flag
[11] rwOc 1’h0 CC30F Capture/Compare 3 overcapture flag
[10] rwOc 1’h0 CC20F Capture/Compare 2 overcapture flag
(9] rw0c 1’h0 CC10F Capture/Compare 1 overcapture flag

This flag is set by hardware only when the corresponding channel is configured
in input capture mode. It is cleared by software by writing it to 0"

0: No overcapture has been detected.

1: The counter value has been captured in CCRI1 register while CC1IF flag was
already set

(8] rwOc 1’h0 B2IF Break 2 interrupt flag

This flag is set by hardware as soon as the break 2 input goes active. It can be
cleared by software if the break 2 input is not active.

0: No break event occurred.

1: An active level has been detected on the break 2 input. An interrupt is generated
if BIE=1 in the DIER register.

(7] rwOc 1’h0 BIF Break interrupt flag

This flag is set by hardware as soon as the break input goes active. It can be
cleared by software if the break input is not active.

0: No break event occurred.

1: An active level has been detected on the break input. An interrupt is generated
if BIE=1 in the DIER register.

(6] rwOc 1’h0 TIF Trigger interrupt flag

This flag is set by hardware on trigger event. It is set when the counter starts or
stops when gated mode is selected. It is cleared by software.

0: No trigger event occurred.

1: Trigger interrupt pending.

(5] rwOc 1’h0 COMIF COM interrupt flag

This flag is set by hardware on COM event (When Capture/compare Control bits
- CCxE, CCxNE, OCxM - have been updated). It is cleared by software.

0: No COM event occurred.

1: COM interrupt pending.

(4] rw0c 1’h0 CCAIF Capture/Compare 4 interrupt flag
(3] rwOc 1’h0 CC3IF Capture/Compare 3 interrupt flag
(2] rwOc 1’h0 CC2IF Capture/Compare 2 interrupt flag
LT L.
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Offset Attribute | Reset Value | Register Name | Register Description

[1] rw0c 1’h0 CC1IF Capture/Compare 1 interrupt flag

If channel CCl1 is configured as output: This flag is set by hardware when the
counter matches the compare value and in retriggerable one pulse mode. It is
cleared by software.

0: No match.

1: The content of the counter CNT has matched the content of the CCR1 register.
If channel CC1 is configured as input: This bit is set by hardware on a capture.
It is cleared by software or by reading the CCRI1 register.

0: No input capture occurred.

1: The counter value has been captured in CCR1 register.

[0] rw0c 1’h0 UIF Update interrupt flag

This bit is set by hardware on an update event. It is cleared by software.

0: No update occurred

1: Update interrupt pending. This bit is set by hardware when the registers are
updated:

- At overflow or underflow regarding the repetition counter value (update if
repetition counter = 0) and if UDIS=0 in the CRI register.

- When CNT is reinitialized by software using the UG bit in EGR register, if
URS=0 and UDIS=0 in the CR1 register.

- When CNT is reinitialized by a trigger event, if URS=0 and UDIS=0 in the CR1

register.
0x14 EGR Event generation register
(8] w 1’h0 B2G Break 2 generation

This bit is set by software in order to generate an event, it is automatically cleared
by hardware.

0: No action

1: A break 2 event is generated. MOE bit is cleared and B2IF flag is set. Related
interrupt can occur if enabled.

(7] w 1’h0 BG Break generation

This bit is set by software in order to generate an event, it is automatically cleared
by hardware.
0: No action
1: A break event is generated. MOE bit is cleared and BIF flag is set. Related

interrupt or DMA transfer can occur if enabled.

(6] w 1’h0 TG Trigger generation

This bit is set by software in order to generate an event, it is automatically cleared
by hardware.

0: No action

1: The TIF flag is set in SR register. Related interrupt or DMA transfer can occur
if enabled.

(5] w 1’h0 COMG Capture/Compare control update generation

This bit can be set by software, it is automatically cleared by hardware

0: No action

1: When CCPC bit is set, it allows to update CCxE, CCxNE and OCxM bits

This bit acts only on channels having a complementary output.

(4] w 1’h0 CC4G Capture/compare 4 generation
(3] w 1’h0 CC3G Capture/compare 3 generation
(2] w 1’h0 CC2G Capture/compare 2 generation
LR T
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3 9-1: ATIM FHTFsaMesR (48)
Offset Attribute | Reset Value | Register Name | Register Description

(1] w 1’h0 CC1G Capture/compare 1 generation

This bit is set by software in order to generate an event, it is automatically cleared
by hardware.

0: No action

1: A capture/compare event is generated on channel 1:

If channel CC1 is configured as output:

CCIIF flag is set, Corresponding interrupt or DMA request is sent if enabled.

If channel CC1 is configured as input:

The current value of the counter is captured in CCR1 register. The CC1IF flag is
set, the corresponding interrupt or DMA request is sent if enabled. The CC10F
flag is set if the CCIIF flag was already high.

(0] w 1’h0 UG Update generation

This bit can be set by software, it is automatically cleared by hardware.

0: No action

1: Re-initialize the counter and generates an update of the registers. The prescaler
counter is cleared too (anyway the prescaler ratio is not affected). The counter
is cleared if the center-aligned mode is selected or if DIR=0 (upcounting), else it

takes the auto-reload value (ARR) if DIR=1 (downcounting).

0x18 CCMR1 TIM capture/compare mode register 1
[31:28] | rw 4’h0 oCc2M Output compare 2 mode
[27] ™w 1’h0 OC2PE Output compare 2 preload enable
[24] ™ 1’h0 OC2CE Output compare 2 clear enable
= A
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Offset Attribute | Reset Value | Register Name | Register Description
[23:20] | rw 4’h0 OC1M Output compare 1 mode
These bits define the behavior of the output reference signal OC1REF from which
OCI1 and OCIN are derived. OCIREF is active high whereas OC1 and OCIN
active level depends on CC1P and CC1NP bits.

0000: Frozen - The comparison between the output compare register CCR1 and
the counter CNT has no effect on the outputs.

0001: Set channel 1 to active level on match. OC1REF signal is forced high when
the counter CNT matches the capture/compare register 1 (CCR1).

0010: Set channel 1 to inactive level on match. OCI1REF signal is forced low
when the counter CNT matches the capture/compare register 1 (CCRI).

0011: Toggle - OCIREF toggles when CNT=CCRI1.

0100: Force inactive level - OCIREF is forced low.

0101: Force active level - OCIREF is forced high.

0110: PWM mode 1 - In upcounting, channel 1 is active as long as CNT<CCR1
else inactive. In downcounting, channel 1 is inactive (OCIREF:O) as long as
CNT>CCRI else active (OCIREF=1).

0111: PWM mode 2 - In upcounting, channel 1 is inactive as long as CNT<CCR1
else active. In downcounting, channel 1 is active as long as CNT>CCR1 else in-
active.

1000: Retriggerable OPM mode 1 - In up-counting mode, the channel is active
until a trigger event is detected (on TRGI signal). Then, a comparison is per-
formed as in PWM mode 1 and the channels becomes inactive again at the next
update. In down-counting mode, the channel is inactive until a trigger event is
detected (on TRGI signal). Then, a comparison is performed as in PWM mode
1 and the channels becomes inactive again at the next update.

1001: Retriggerable OPM mode 2 - In up-counting mode, the channel is inac-
tive until a trigger event is detected (on TRGI signal). Then, a comparison is
performed as in PWM mode 2 and the channels becomes inactive again at the
next update. In down-counting mode, the channel is active until a trigger event is
detected (on TRGI signal). Then, a comparison is performed as in PWM mode
1 and the channels becomes active again at the next update.

1010: Reserved,

1011: Reserved,

1100: Combined PWM mode 1 - OCIREF has the same behavior as in PWM
mode 1. OC1REFC is the logical OR between OC1REF and OC2REF.

1101: Combined PWM mode 2 - OC1REF has the same behavior as in PWM
mode 2. OCIREFC is the logical AND between OCI1REF and OC2REF.

1110: Asymmetric PWM mode 1 - OCIREF has the same behavior as in PWM
mode 1. OCIREFC outputs OC1REF when the counter is counting up, OC2REF
when it is counting down.

1111: Asymmetric PWM mode 2 - OCIREF has the same behavior as in PWM
mode 2. OCIREFC outputs OC1REF when the counter is counting up, OC2REF
when it is counting down.

These bits can not be modified as long as LOCK level 3 has been programmed
and CC1S=00 (the channel is configured in output).

On channels having a complementary output, this bit field is preloaded. If the
CCPC bit is set in the CR2 register then the OC1M active bits take the new value

from the preloaded bits only when a COM event is generated.

iR T L.
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3 9-1: ATIM FHTFsaMesR (48)
Offset Attribute | Reset Value | Register Name | Register Description
[19] ™w 1’h0 OCI1PE Output compare 1 preload enable

0: Preload register on CCR1 disabled. CCR1 can be written at anytime, the new
value is taken in account immediately.

1: Preload register on CCR1 enabled. Read/Write operations access the preload
register. CCR1 preload value is loaded in the active register at each update event.
These bits can not be modified as long as LOCK level 3 has been programmed
and CC18="00" (the channel is configured in output).

[16] ™ 1’h0 OC1CE Output compare 1 clear enable
0: OC1Ref is not affected by the ETRF input
1: OCI1Ref is cleared as soon as a High level is detected on ETRF input

[15:12] | rw 4’h0 IC2F Input capture 2 filter
[11:10] | rw 2’h0 IC2PSC Input capture 2 prescaler
[9:8] ™ 2’h0 CC2S8 Capture/Compare 2 selection

This bit-field defines the direction of the channel (input/output) as well as the
used input.

00: CC2 channel is configured as output

01: CC2 channel is configured as input, IC2 is mapped on TI2

10: CC2 channel is configured as input, IC2 is mapped on TI1

11: CC2 channel is configured as input, IC2 is mapped on TRC. This mode is
working only if an internal trigger input is selected through the TS bit (SMCR
register)

[7:4] ™ 4’h0 ICIF Input capture 1 filter

This bit-field defines the frequency used to sample TI1 input and the length of
the digital filter applied to TI1. The digital filter is made of an event counter in
which N consecutive events are needed to validate a transition on the output:
0000: No filter, sampling is done at fCLK

0001: fSAMPLING=fCLK, N=2

0010: fSAMPLING=fCLK, N=4

0011: fSAMPLING=fCLK, N=8

0100: fSAMPLING=fCLK/2, N=6

0101: fSAMPLING=fCLK/2, N=8

0110: fSAMPLING=fCLK/4, N=6

0111: fSAMPLING=fCLK/4, N=8

1000: fSAMPLING=fCLK/8, N=6

1001: fSAMPLING=fCLK/8, N=8

1010: fSAMPLING=fCLK/16, N=5

1011: fSAMPLING=fCLK/16, N=6

1100: fSAMPLING=fCLK/16, N=8

1101: fSAMPLING=fCLK/32, N=5

1110: fSAMPLING={fCLK/32, N=6

1111: fSAMPLING=fCLK/32, N=8
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Offset Attribute | Reset Value | Register Name | Register Description
[3:2] ™w 2’h0 IC1PSC Input capture 1 prescaler
This bit-field defines the ratio of the prescaler acting on CC1 input (IC1). The

prescaler is reset as soon as CC1E=0 (CCER register).

00: no prescaler, capture is done each time an edge is detected on the capture
input

01: capture is done once every 2 events

10: capture is done once every 4 events

11: capture is done once every 8 events

[1:0] ™w 2’h0 CC18 Capture/Compare 1 selection

This bit-field defines the direction of the channel (input/output) as well as the

used input.

00: CC1 channel is configured as output

01: CC1 channel is configured as input, IC1 is mapped on TI1

10: CC1 channel is configured as input, IC1 is mapped on TI2

11: CC1 channel is configured as input, IC1 is mapped on TRC. This mode
is working only if an internal trigger input is selected through TS bit (SMCR

register)
0x1C CCMR2 TIM capture/compare mode register 2
[31:28] | rw 4’h0 0C4M Output compare 4 mode
[27] ™ 1’h0 OCA4PE Output compare 4 preload enable
[24] ™w 1’h0 OC4CE Output compare 4 clear enable
[23:20] | rw 4h0 OC3M Output compare 3 mode
[19] rw 1’h0 OC3PE Output compare 3 preload enable
[16] ™w 1’h0 OC3CE Output compare 3 clear enable
[15:12] | rw 4’h0 IC4F Input capture 4 filter
[11:10] | rw 2’h0 1C4PSC Input capture 4 prescaler
[9:8] ™ 2’h0 CC4S Capture/Compare 4 selection

This bit-field defines the direction of the channel (input/output) as well as the
used input.

00: CC4 channel is configured as output

01: CC4 channel is configured as input, IC4 is mapped on TI4

10: CC4 channel is configured as input, IC4 is mapped on TI3

11: CC4 channel is configured as input, IC4 is mapped on TRC. This mode
is working only if an internal trigger input is selected through TS bit (SMCR

register)
[7:4] ™w 4’h0 IC3F Input capture 3 filter
[3:2] rw 2’h0 IC3PSC Input capture 3 prescaler
[1:0] rw 2’h0 CC3S Capture/Compare 3 selection

This bit-field defines the direction of the channel (input/output) as well as the
used input.

00: CC3 channel is configured as output

01: CC3 channel is configured as input, IC3 is mapped on TI3

10: CC3 channel is configured as input, IC3 is mapped on TI4

11: CC3 channel is configured as input, IC3 is mapped on TRC. This mode
is working only if an internal trigger input is selected through TS bit (SMCR

register)
0x20 CCER Capture/Compare enable register
LTI
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Offset Attribute | Reset Value | Register Name | Register Description

[21] rw 1’h0 CCe6P Capture/Compare 6 output Polarity.

20 rw 1’h0 CC6E Capture/Compare 6 output enable.

[ p p P

[17] ™w 1’h0 CC5P Capture/Compare 5 output Polarity.

[16] ™w 1’h0 CC5E Capture/Compare 5 output enable.

[15] ™ 1’h0 CC4NP Capture/Compare 4 complementary output polarity

[13] ™w 1’h0 CC4pP Capture/Compare 4 output Polarity.

[12] ™w 1’h0 CC4E Capture/Compare 4 output enable.

11 rw 1’h0 CC3NP Capture/Compare 3 complementary output polarit
p p p ry output polarity

10 rw 1’h0 CC3NE Capture/Compare 3 complementary output enable
p p p ry outp

[9] ™w 1’h0 CC3P Capture/Compare 3 output Polarity.

(8] ™w 1’h0 CC3E Capture/Compare 3 output enable.

[7] ™w 1’h0 CC2NP Capture/Compare 2 complementary output polarity

(6] ™ 1’h0 CC2NE Capture/Compare 2 complementary output enable

(5] ™ 1’h0 cczap Capture/Compare 2 output Polarity.

(4] ™ 1’h0 CC2E Capture/Compare 2 output enable.

(3] ™ 1’h0 CCINP Capture/Compare 1 complementary output polarity

CC1 channel configured as output:

0: OCIN active high.

1: OCIN active low.

CCI1 channel configured as input:

This bit is used in conjunction with CC1P to define the polarity of TI1FP1 and
TI2FP1. Refer to CC1P description.

On channels having a complementary output, this bit is preloaded. If the CCPC
bit is set in the CR2 register then the CC1NP active bit takes the new value from
the preloaded bit only when a Commutation event is generated.

This bit as well as other CCxNP is not writable as soon as LOCK level 2 or 3 has

been programmed and CC158=00 (channel configured as output).

2] rw 1’h0 CCINE Capture/Compare 1 complementary output enable

0: Off - OC1N is not active. OC1N level is then function of MOE, OSSI, OSSR,
OIS1, OISIN and CCIE bits.

1: On - OCIN signal is output on the corresponding output pin depending on
MOE, OSSI, OSSR, OIS1, OISIN and CCIE bits.

On channels having a complementary output, this bit is preloaded. If the CCPC
bit is set in the CR2 register then the CC1NE active bit takes the new value from

the preloaded bit only when a Commutation event is generated.

iR T
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Offset Attribute | Reset Value | Register Name | Register Description

[1] ™w 1’h0 CC1P Capture/Compare 1 output Polarity.

CCI1 channel configured as output:

0: OCI1 active high

1: OCI1 active low

CC1 channel configured as input: CC1NP/CCI1P bits select TI1FP1 and TI2FP1
polarity for trigger or capture operations.

00: noninverted/rising edge. Circuit is sensitive to TIXFP1 rising edge (capture,
trigger in reset, external clock or trigger mode), TIXFP1 is not inverted (trigger
in gated mode, encoder mode).

01: inverted/falling edge. Circuit is sensitive to TIXFP1 falling edge (capture,
trigger in reset, external clock or trigger mode), TIXFP1 is inverted (trigger in
gated mode, encoder rnode).

10: reserved, do not use this configuration.

11: noninverted/both edges. Circuit is sensitive to both TIxFP1 rising and falling
edges (capture, trigger in reset, external clock or trigger mode), TIXFP1 is not
inverted (trigger in gated mode). This configuration must not be used for encoder
mode.

On channels having a complementary output, this bit is preloaded. If the CCPC
bit is set in the CR2 register then the CC1P active bit takes the new value from
the preloaded bit only when a Commutation event is generated.

This bit as well as other CCxP is not writable as soon as LOCK level 2 or 3 has

been programmed.

(] rw 1’h0 CCI1E Capture/Compare 1 output enable

CC1 channel configured as output:

0: Off - OC1 is not active. OC1 level is then function of MOE, OSSI, OSSR,
OIS1, OISIN and CCINE bits.

1: On - OCI signal is output on the corresponding output pin depending on
MOE, OSSI, OSSR, OIS1, OISIN and CC1NE bits.

CC1 channel configured as input: This bit determines if a capture of the counter
value can actually be done into the input capture/compare register 1 (CCR1) or
not.

0: Capture disabled.

1: Capture enabled.

On channels having a complementary output, this bit is preloaded. If the CCPC
bit is set in the CR2 register then the CCI1E active bit takes the new value from
the preloaded bit only when a Commutation event is generated.

0x24 CNT Counter

[31:0] ™w 32’h0 CNT bit 30 to O is the lower bits of counter value

bit 31 depends on [IUFREMAP in CR1.

If UIFREMAP = 1 this bit is a read-only copy of the UIF bit of the ISR register
If UIFREMAP = 0 this bit is counter value bit 31

0x28 PSC Prescaler

[15:0] ™ 16’h0 PSC Prescaler value

The counter clock frequency is fCLK/(PSC+1).

PSC contains the value to be loaded in the active prescaler register at each update
event (including when the counter is cleared through UG bit of EGR register or
through trigger controller when configured in “reset mode”).

0x2C ARR Auto-reload register
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3 9-1: ATIM FHTFsaMesR (48)
Offset Attribute | Reset Value | Register Name | Register Description
[31:0] ™w 32’h0 ARR Auto-reload value

ARR is the value to be loaded in the actual auto-reload register.

0x30 RCR Repetition counter register

[15:0] rw 16’h0 REP Repetition counter value

These bits allow the user to set-up the update rate of the compare registers when
preload registers are enable, as well as the update interrupt generation rate, if this
interrupt is enable.

Each time the REP_CNT related downcounter reaches zero, an update event is
generated and it restarts counting from REP value. As REP_CNT is reloaded with
REP value only at the repetition update event, any write to the RCR register is
not taken in account until the next repetition update event.

It means in PWM mode (REP+1) corresponds to the number of PWM periods in
edge-aligned mode or the number of half PWM period in center-aligned mode..

0x34 CCR1 Capture/Compare register 1
[31:0] rw 32’h0 CCRI1 Capture/Compare 1 value

If channel CC1 is configured as output:

CCRI1 is the value to be loaded in the actual capture/compare 1 register (preload
value).It is loaded permanently if the preload feature is not selected in the
CCMRI register (bit OCIPE). Else the preload value is copied in the active
capture/compare 1 register when an update event occurs.

The active capture/compare register contains the value to be compared to the
counter CNT and signaled on OC1 output.

If channel CClis configured as input:

CCRI is the counter value transferred by the last input capture 1 event (IC1).

0x38 CCR2 Capture/Compare register 2
[31:0] rw 32’h0 CCR2 Capture/Compare 2 value

If channel CC2 is configured as output:

CCR?2 is the value to be loaded in the actual capture/compare 2 register (preload
value).It is loaded permanently if the preload feature is not selected in the
CCMRI register (bit OC2PE). Else the preload value is copied in the active
capture/compare 2 register when an update event occurs.

The active capture/compare register contains the value to be compared to the
counter CNT and signalled on OC2 output.

If channel CC2 is configured as input:

CCR2 is the counter value transferred by the last input capture 2 event (IC2).

0x3C CCR3 Capture/Compare register 3
[31:0] rw 32’h0 CCR3 Capture/Compare value

If channel CC3 is configured as output:

CCR3 is the value to be loaded in the actual capture/compare 3 register (preload
value).It is loaded permanently if the preload feature is not selected in the
CCMR2 register (bit OC3PE). Else the preload value is copied in the active
capture/compare 3 register when an update event occurs.

The active capture/compare register contains the value to be compared to the
counter CNT and signalled on OC3 output.

If channel CC3is configured as input:

CCR3 is the counter value transferred by the last input capture 3 event (IC3).

0x40 CCR4 Capture/Compare register 4
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3 9-1: ATIM FHTFsaMesR (48)
Offset Attribute | Reset Value | Register Name | Register Description
[31:0] ™w 32’h0 CCR4 Capture/Compare value
1. if CC4 channel is configured as output (CC4S bits):

CCR4 is the value to be loaded in the actual capture/compare 4 register (preload
value).It is loaded permanently if the preload feature is not selected in the
CCMR2 register (bit OCA4PE). Else the preload value is copied in the active
capture/compare 4 register when an update event occurs.

The active capture/compare register contains the value to be compared to the
counter CNT and signalled on OC4 output.

2. if CC4 channel is configured as input (CC4S bits in CCMR4 register):
CCR4 is the counter value transferred by the last input capture 4 event (IC4).
0x44 BDTR TIM break and dead-time register

[31] ™w 1’h0 OSSR Off-state selection for Run mode

This bit is used when MOE=1 on channels having a complementary output which
are configured as outputs. OSSR is not implemented if no complementary output
is implemented in the timer.

0: When inactive, OC/OCN outputs are disabled (the timer releases the output
control, forces a Hi-Z state).

1: When inactive, OC/OCN outputs are enabled with their inactive level as soon
as CCxE=1 or CCxNE=1 (the output is still controlled by the timer).

This bit can not be modified as soon as the LOCK level 2 has been programmed.
[30] ™w 1’h0 OSSI Off-state selection for Idle mode

This bit is used when MOE=0 due to a break event or by a software write, on
channels configured as outputs.

0: When inactive, OC/OCN outputs are disabled (the timer releases the output
control, imposes a Hi-Z state).

1: When inactive, OC/OCN outputs are first forced with their inactive level then
forced to their idle level after the deadtime. The timer maintains its control over
the output.

This bit can not be modified as soon as the LOCK level 2 has been programmed.
[29] w 1’h0 BK2BID Break?2 bidirectional

[28] ™ 1’h0 BKBID Break Bidirectional

0: Break input BRK in input mode

1: Break input BRK in bidirectional mode

In the bidirectional mode (BKBID bit set to 1), the break input is configured both
in input mode and in open drain output mode. Any active break event asserts a
low logic level on the Break input to indicate an internal break event to external
devices.

This bit cannot be modified as long as LOCK level 1 has been programmed (LOCK
bits in BDTR register).

[27] ™w 1’h0 BK2DSRM Break2 Disarm

[26] ™w 1’h0 BKDSRM Break Disarm

0: Break input BRK is armed

1: Break input BRK is disarmed

This bit is cleared by hardware when no break source is active.

The BKDSRM bit must be set by software to release the bidirectional output
control (open-drain output in Hi-Z state) and then be polled it until it is reset by

hardware, indicating that the fault condition has disappeared.
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xR 9-1:

ATIM HTFEERBASTR (48)

Offset Attribute

Reset Value

Register Name

Register Description

[25] ™

1’h0

BK2P

BK2P: Break 2 polarity

0: Break input BRK2 is active low

1: Break input BRK2 is active high

This bit cannot be modified as long as LOCK level 1 has been programmed.

1’h0

BK2E

Break 2 enable

This bit enables the complete break 2 protection.
0: Break2 function disabled

1: Break2 function enabled

This bit cannot be modified as long as LOCK level 1 has been programmed.

[23:20] ™

4’h0

BK2F

Break 2 filter

This bit-field defines the frequency used to sample BRK2 input and the length of
the digital filter applied to BRK2. The digital filter is made of an event counter

in which N consecutive events are needed to validate a transition on the output:

0000: No filter, BRK2 acts asynchronously
0001: fSAMPLING={CLK, N=2

0010: fSAMPLING=fCLK, N=4

0011: fSAMPLING={CLK, N=8

0100: fSAMPLING=fCLK/2, N=6

0101: fSAMPLING={CLK/2, N=8

0110: fSAMPLING=fCLK/4, N=6

0111: fSAMPLING=fCLK/4, N=8

1000: fSAMPLING=fCLK/8, N=6

1001: fSAMPLING={CLK/8, N=8

1010: fSAMPLING=fCLK/16, N=5

1011: fSAMPLING=fCLK/16, N=6

1100: fSAMPLING=fCLK/16, N=8

1101: fSAMPLING={CLK/32, N=5

1110: fSAMPLING=fCLK/32, N=6

1111: fSAMPLING=fCLK/32, N=8

This bit cannot be modified as long as LOCK level 1 has been programmed.
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3 9-1: ATIM FHTFsaMesR (48)
Offset Attribute | Reset Value | Register Name | Register Description
[19:16] | rw 4’h0 BKF Break filter
This bit-field defines the frequency used to sample BRK input and the length of

the digital filter applied to BRK. The digital filter is made of an event counter in
which N consecutive events are needed to validate a transition on the output:
0000: No filter, BRK acts asynchronously

0001: fSAMPLING=fCLK, N=2

0010: fSAMPLING=fCLK, N=4

0011: fSAMPLING=fCLK, N=8

0100: fSAMPLING=fCLK/2, N=6

0101: fSAMPLING=fCLK/2, N=8

0110: fSAMPLING=fCLK/4, N=6

0111: fSAMPLING=fCLK/4, N=8

1000: fSAMPLING=fCLK/8, N=6

1001: fSAMPLING=fCLK/8, N=8

1010: fSAMPLING=fCLK/16, N=5

1011: fSAMPLING=fCLK/16, N=6

1100: fSAMPLING=fCLK/16, N=8

1101: fSAMPLING=fCLK/32, N=5

1110: fSAMPLING=fCLK/32, N=6

1111: fSAMPLING=fCLK/32, N=8

This bit cannot be modified as long as LOCK level 1 has been programmed.
[15] rw 1’h0 MOE Main output enable

This bit is cleared asynchronously by hardware as soon as one of the break inputs
is active (BRK or BRK2). It is set by software or automatically depending on the
AOE bit. It is acting only on the channels which are configured in output.

0: In response to a break 2 event. OC and OCN outputs are disabled

In response to a break event or if MOE is written to 0: OC and OCN outputs
are disabled or forced to idle state depending on the OSSI bit.

1: OC and OCN outputs are enabled if their respective enable bits are set (CCxE,
CCxNE in CCER register).

[14] ™w 1’h0 AOE Automatic output enable

0: MOE can be set only by software

1: MOE can be set by software or automatically at the next update event (if none
of the break inputs BRK and BRK2 is active)

This bit cannot be modified as long as LOCK level 1 has been programmed.
[13] ™ 1’h0 BKP Break polarity

0: Break input BRK is active low

1: Break input BRK is active high

This bit cannot be modified as long as LOCK level 1 has been programmed.
[12] ™w 1’h0 BKE Break enable

This bit enables the complete break protection.

0: Break function disabled

1: Break function enabled

This bit cannot be modified as long as LOCK level 1 has been programmed.
[11] rw 1’h0 DTPSC Dead-time prescaler

This bit-field enables dead-time prescaler.

0: dead-time is tCLK*(DTG+1) if DTG is not zero

1: dead-time is tCLK*(DTG+1)*16 if DTG is not zero

This bit cannot be modified as long as LOCK level 1 has been programmed.
LT L.
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3 9-1: ATIM FHTFsaMesR (48)
Offset Attribute | Reset Value | Register Name | Register Description

[9:0] rw 10’h0 DTG Dead-time generator setup

This bit-field, together with DTPSC, defines the duration of the dead-time inserted
between the complementary outputs.

If DTG=0, dead-time is disabled.

Example if tCLK=8.33ns (120MHz), dead-time possible values are:

16.67ns to 8533.33 ns by 8.33 ns steps if DTPSC=0,

266.67ns to 136.53 us by 133.33 ns steps if DTPSC=1

This bit cannot be modified as long as LOCK level 1 has been programmed.

0x54 CCMR3 TIM capture/compare mode register 3
[31:28] | rw 4’h0 0OC6M Output compare 6 mode

[27] ™ 1’h0 OC6PE Output compare 6 preload enable
[24] ™w 1’h0 OC6CE Output compare 6 clear enable
[23:20] | rw 4’h0 OC5M Output compare 5 mode

[19] rw 1’h0 OC5PE Output compare 5 preload enable
[16] rw 1’h0 OC5CE Output compare 5 clear enable

[15] ™w 1’h0 GC5C3 Group Channel 5 and Channel 3

Distortion on Channel 3 output:

0: No effect of OC5REF on OC3REFC

1: OC3REFC is the logical AND of OC3REFC and OC5REF

This bit can either have immediate effect or be preloaded and taken into account
after an update event (if preload feature is selected in TIMxCCMR2).

[14] rw 1’h0 GC5C2 Group Channel 5 and Channel 2

Distortion on Channel 2 output:

0: No effect of OC5REF on OC2REFC

1: OC2REFC is the logical AND of OC2REFC and OC5REF

This bit can either have immediate effect or be preloaded and taken into account
after an update event (if preload feature is selected in TIMxCCMR1).

[13] rw 1’h0 GC5C1 Group Channel 5 and Channel 1

Distortion on Channel 1 output:

0: No effect of OC5REF on OC1REFC5

1: OCIREFC is the logical AND of OCIREFC and OC5REF

This bit can either have immediate effect or be preloaded and taken into account

after an update event (if preload feature is selected in TIMxCCMR1).

0x58 CCR5 Capture/Compare register 5
[31:0] rw 32’h0 CCR5 Capture/Compare 5 value

CCRS5 is the value to be loaded in the actual capture/compare 5 register (preload
value). It is loaded permanently if the preload feature is not selected in the
CCMR3 register (bit OC5PE). Else the preload value is copied in the active
capture/compare 5 register when an update event occurs.

The active capture/compare register contains the value to be compared to the
counter CNT and signaled on OC5 output.

0x5C CCR6 Capture/Compare register 6
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3 9-1: ATIM FHTFsaMesR (48)
Offset Attribute | Reset Value | Register Name | Register Description
[31:0] ™w 32’h0 CCR6 Capture/Compare 6 value

CCRG6 is the value to be loaded in the actual capture/compare 6 register (preload
value). It is loaded permanently if the preload feature is not selected in the
CCMR3 register (bit OC6PE). Else the preload value is copied in the active
capture/compare 6 register when an update event occurs.

The active capture/compare register contains the value to be compared to the

counter CNT and signaled on OC6 output.

0x60 AF1 Alternate function option register
[31:30] | rw 2’h0 LOCK Lock configuration

These bits offer a write protection against software errors.

00: LOCK OFF - No bit is write protected.

01: LOCK Level 1 = OISx and OISxN bits in CR2 register, BK2BID, BKBID,
BK2DSRM, BKDSRM, BK2P, BK2E, BK2F[3:0], BKF[3:0], AOE, BKP, BKE, OSS],
OSSR, DTPSC and DTG bits in BDTR register, AF1 register and AF2 register can
no longer be written.

10: LOCK Level 2 = LOCK Level 1 + CC Polarity bits (CCxP/CCxNP bits in
CCER register, as long as the related channel is configured in output through the
CCxS bits) as well as OSSR and OSSI bits can no longer be written.

11: LOCK Level 3 = LOCK Level 2 + CC Control bits (OCxM and OCxPE bits in
CCMRx registers, as long as the related channel is configured in output through
the CCxS bits) can no longer be written.

The LOCK bits can be written to non-zero only once after reset.

[15:14] | rw 2’h0 ETRSEL ETR source selection

00: ETR input is connected to I/O

01: LPCOMP outputl (if LPCOMP integrated)

10: LPCOMP output2 (if LPCOMP integrated)

11: ETR input is connected to I/O

This bit cannot be modified as long as LOCK level 1 has been programmed.

[11] ™ 1’h0 BKCMP2P BRK LPCOMP output2 polarity

This bit selects the LPCOMP output2 sensitivity (if LPCOMP integrated). It
must be programmed together with the BKP polarity bit.

0: LPCOMP output2 is active high

1: LPCOMP output? is active low

This bit cannot be modified as long as LOCK level 1 has been programmed.
[10] ™ 1’h0 BKCMP1P BRK LPCOMP output! polarity

This bit selects the LPCOMP outputl sensitivity (if LPCOMP integrated). It

must be programmed together with the BKP polarity bit.

0: LPCOMP output]1 is active high

1: LPCOMP outputl is active low

This bit cannot be modified as long as LOCK level 1 has been programmed.

[9] ™ 1’h0 BKINP BRK BKIN input polarity

This bit selects the BKIN input sensitivity. It must be programmed together with
the BKP polarity bit.

0: BKIN input is active high

1: BKIN input is active low
This bit cannot be modified as long as LOCK level 1 has been programmed.
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3R 9-1: ATIM FHTEaaMUAR (&)
Offset Attribute | Reset Value | Register Name | Register Description
(2] ™w 1’h0 BKCMP2E BRK LPCOMP output2 enable
This bit enables the LPCOMP output2 (if LPCOMP integrated) for the timer’s
BRK input. LPCOMP output2 is 'ORed’ with the other BRK sources.
0: LPCOMP output2 disabled
1: LPCOMP output2 enabled
This bit cannot be modified as long as LOCK level 1 has been programmed.
(1] ™w 1’h0 BKCMP1E BRK LPCOMP output! enable
This bit enables the LPCOMP outputl (if LPCOMP integrated) for the timer’s
BRK input. LPCOMP output1 is 'ORed’ with the other BRK sources.
0: LPCOMP output] disabled
1: LPCOMP output1 enabled
This bit cannot be modified as long as LOCK level 1 has been programmed.
(0] ™ 1’h0 BKINE BRK BKIN input enable
This bit enables the BKIN input. BKIN input is ‘Ored’ with the other BRK sources.
0: BKIN input disabled
1: BKIN input enabled
This bit cannot be modified as long as LOCK level 1 has been programmed.

0x64 AF2 Alternate function option register 2

[11] rw 1’h0 BK2CMP2P BRK2 LPCOMP output2 polarity

This bit selects the LPCOMP output2 sensitivity (if LPCOMP integrated). It
must be programmed together with the BK2P polarity bit.

0: LPCOMP output2 is active high

1: LPCOMP output2 is active low

This bit cannot be modified as long as LOCK level 1 has been programmed.
[10] rw 1’h0 BK2CMP1P BRK2 LPCOMP outputl polarity

This bit selects the LPCOMP outputl sensitivity (if LPCOMP integrated). It
must be programmed together with the BK2P polarity bit.

0: LPCOMP output] is active high

1: LPCOMP outputl1 is active low

This bit cannot be modified as long as LOCK level 1 has been programmed.
[9] ™w 1’h0 BK2INP BRK2 BKIN2 input polarity

This bit selects the BKIN2 input sensitivity. It must be programmed together with
the BK2P polarity bit.

0: BKIN2 input is active low

1: BKIN2 input is active high

This bit cannot be modified as long as LOCK level 1 has been programmed.

(2] ™w 1’h0 BK2CMP2E BRK2 LPCOMP output2 enable

This bit enables the LPCOMP output2 (if LPCOMP integrated) for the timer’s
BRK2 input. LPCOMP output2 is 'ORed’ with the other BRK2 sources.

0: LPCOMP output2 disabled

1: LPCOMP output2 enabled

This bit cannot be modified as long as LOCK level 1 has been programmed.

iR T L.

UM5601-SF32LB56x-CN 248/435 V1.0.5
©2026 BRI (Ex ) BRAF  http://www.sifli.com



http://www.sifli.com

=

:"_L' SF32LB56x

FBIRINFE KR/ Z Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark
B OH OB OB B 44E 2D/2.5D 3|, 960KB [N7F, BT/BLES.3, TinyML FH1Z3 4% Insmse

3R 9-1: ATIM FHTEaaMUAR (&)
Offset Attribute | Reset Value | Register Name | Register Description
(1] ™w 1’h0 BK2CMP1E BRK2 LPCOMP outputl enable
This bit enables the LPCOMP outputl (if LPCOMP integrated) for the timer’s
BRK2 input. LPCOMP output1 is 'ORed’ with the other BRK2 sources.
0: LPCOMP output] disabled
1: LPCOMP output1 enabled
This bit cannot be modified as long as LOCK level 1 has been programmed.
(0] ™w 1’h0 BK2INE BRK2 BKIN input enable
This bit enables the BKIN2 input. BKIN2 input is ’Ored’ with the other BRK2
sources.
0: BKIN2 input disabled
1: BKIN2 input enabled
This bit cannot be modified as long as LOCK level 1 has been programmed.
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RE A0 it A AR (SMCR_SMS=010) fif, FR{PFATBCE CRI_CEN JF/R TR, TMi2fE TRGL EFHE HEhR
SRR . AL TR A A A (SMCR_SMS=011) I, 7£ TRGI ) - FHEE N HEEIE A SiEs s .

TEF AR AL TN B ML (SMCR_SMS=100) i, THECHIHESCN TRGL 19 ETHE, {34 TRGI KAz BHFE I A
TS

TERSERIF e I 145 R (SMCR_GM=1) B, 4 TRGI 1 2 i F PSR P25k (SMCR_GTP) B A #1475
N EERAE

9.2.3.5 HFKHELR

# CR1_OPM 5 1 A DMHERE Sk i . A NP a sl e — B R Bk, st A bitsh. %
FEECRT DU TR

9.2.3.6 TEMREEL

LA ER AR MR, SCEUERER A, ISERE g RInfEsh . #EIHEEETRE .

B FRCERER ) TRGO BB N E B HIF, EHEE 7 — BB NI MR A 2 s, v LS e i 2 2
B, B 3R e I A 2 DR I O TR0 00, T BRI B8 55 T A /e 4% H AL SE AR I

B FAEGE IR TRGO BEE MITHEUERE, FFs BN R fl ke DA, RIS 4 28 o0 — R R il e AR
HERTgS, ATPASEE 2 E g mE i L R 3, MR 2 @ 28R L, 1235 F AR ER R T
¥ SMCR_MSM %M 1,

9.2.3.7 BHEIHLF

BTIM AEAE™ AT . DMA 353K | PTC filt & 55 2Rl MIBLH o AEAS b At S PR BB . DIER 297745 nl
PAFE i 2 P2 25 AR T DMA 55K o 25 SR RIRASTTTE SR A7 ae P Aify

=1~

9.2.4 BTIM ZH1F=E
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% 9-2: BTIM 17384t R

Offset Attribute | Reset Value | Register Name | Register Description
0x00 CR1 TIM control register 1

[7] ™w 1’h0 ARPE Auto-reload preload enable
0: ARR register is not buffered
1: ARR register is buffered

3 ™w 1’h0 OPM One-pulse mode
P
0: Counter is not stopped at update event

1: Counter stops counting at the next update event (clearing the bit CEN)

(2] ™ 1’h0 URS Update request source

This bit is set and cleared by software to select the UEV event sources.

0: Any of the following events generate an update interrupt or DMA request if
enabled.

These events can be:

Counter overflow

Setting the UG bit

Update generation through the slave mode controller

1: Only counter overflow generates an update interrupt or DMA request if en-
abled.

(1] ™ 1’h0 UDIS Update disable

This bit is set and cleared by software to enable/disable UEV event generation.
0: UEV enabled. The Update (UEV) event is generated by one of the following
events:

Counter overflow

Setting the UG bit

Update generation through the slave mode controller

Buffered registers are then loaded with their preload values.

1: UEV disabled. The Update event is not generated, shadow registers keep their
value (ARR, PSC). However the counter and the prescaler are reinitialized if the
UG bit is set or if a hardware reset is received from the slave mode controller.
[0] ™w 1’h0 CEN Counter enable

0: Counter disabled

1: Counter enabled

Note: Gated mode can work only if the CEN bit has been previously set by
software. However trigger mode can set the CEN bit automatically by hardware.
CEN is cleared automatically in one-pulse mode, when an update event occurs.

0x04 CR2 TIM control register 2
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3 9-2: BTIM HTFsaMais (&)
Offset Attribute | Reset Value | Register Name | Register Description
[5:4] ™w 2’h0 MMS Master mode selection

These bits allow to select the information to be sent in master mode to slave
timers for synchronization (TRGO). The combination is as follows:

00: Reset:the UG bit from the EGR register is used as trigger output (TRGO).
If the reset is generated by the trigger input (slave mode controller configured in
reset mode) then the signal on TRGO is delayed compared to the actual reset.
01: Enable :the Counter enable signal, CNT_EN, is used as trigger output
(TRGO). It is useful to start several timers at the same time or to control a win-
dow in which a slave timer is enabled. The Counter Enable signal is generated
by a logic OR between CEN control bit and the trigger input when configured in
gated mode.

When the Counter Enable signal is controlled by the trigger input, there is a delay
on TRGO, except if the master/slave mode is selected (see the MSM bit descrip-
tion in SMCR register).

10: Update:The update event is selected as trigger output (TRGO). For instance
a master timer can then be used as a prescaler for a slave timer.

11: Gating:The delayed gating trigger is selected as trigger output (TRGO).

0x08 SMCR TIM slave mode control register

[23] ™ 1’h0 GM Gated Mode. The counter clock is enabled when the selected trigger input (TRGI)
is active (according to gating trigger polarity). The counter stops (but is not
reset) as soon as the trigger becomes inactive. Both start and stop of the counter
are controlled. Gated mode and slave mode can be enabled simutanuously with

different trigger selection.

[22] ™ 1’h0 GTP Gating trigger polarity invert
0: active at high level

1: active at low level

[21:20] | rw 2’h0 GTS Gating trigger selection in gated mode

This bit-field selects the trigger input to be used to enable the counter gating.
00: Internal Trigger 0 (ITRO)

01: Internal Trigger 1 (ITR1)

10: Internal Trigger 2 (ITR2)

11: Internal Trigger 3 (ITR3)

[18:16] | rw 3’h0 SMS Slave mode selection

When external signals are selected the active edge of the trigger signal (TRGI) is
linked to the polarity selected on the external input.

000: Slave mode disabled.

001: Reset Mode - Rising edge of the selected trigger input (TRGI) reinitializes
the counter and generates an update of the registers.

010: Trigger Mode - The counter starts at a rising edge of the trigger TRGI (but
it is not reset). Only the start of the counter is controlled.

011: Combined reset + trigger mode - Rising edge of the selected trigger input
(TRGI) reinitializes the counter, generates an update of the registers and starts
the counter.

100: External Clock Mode - Rising edges of the selected trigger (TRGI) clock

the counter.

iR T
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3 9-2: BTIM HTFsamais (48)
Offset Attribute | Reset Value | Register Name | Register Description

[7] ™w 1’h0 MSM Master/Slave mode. This bit should be asserted on master timer if synchronization
if needed.

0: No action

1: The effect of an event on the trigger input (TRGI) is delayed to allow a perfect
synchronization between the current timer and its slaves (through TRGO). It is

useful if we want to synchronize several timers on a single external event.

[5:4] ™w 2’h0 TS Trigger selection

This bit-field selects the trigger input to be used to synchronize the counter.
00: Internal Trigger O (ITRO)

01: Internal Trigger 1 (ITRI)

10: Internal Trigger 2 (ITR2)

11: Internal Trigger 3 (ITR3)

0x0C DIER TIM DMA/Interrupt enable register

(8] rw 1’h0 UDE Update DMA request enable
0: Update DMA request disabled.
1: Update DMA request enabled

[0] ™w 1’h0 UIE Update interrupt enable

0: Update interrupt disabled.
1: Update interrupt enabled
0x10 SR TIM status register

(0] rwOc 1’h0 UIF Update interrupt flag

This bit is set by hardware on an update event. It is cleared by software.

0: No update occurred

1: Update interrupt pending. This bit is set by hardware when the registers are
updated:

At overflow and if UDIS=0 in the CRI1 register.

When CNT is reinitialized by software using the UG bit in EGR register, if URS=0
and UDIS=0 in the CR1 register.

When CNT is reinitialized by a trigger event (refer to the synchro control register
description), if URS=0 and UDIS=0 in the CR1 register.

0x14 EGR Event generation register

(0] wls 1’h0 UG Update generation

This bit can be set by software, it is automatically cleared by hardware.

0: No action

1: Re-initialize the counter and generates an update of the registers. Note that the
prescaler counter is cleared too (anyway the prescaler ratio is not affected). The
counter is cleared if the center-aligned mode is selected or if DIR=0 (upcounting),

else it takes the auto-reload value (ARR) if DIR=1 (downcounting).

0x24 CNT Counter
[3 1:0] ™ 32’h0 CNT counter value
0x28 PSC Prescaler
ZRT I
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3 9-2: BTIM HTFsaMais (&)
Offset Attribute | Reset Value | Register Name | Register Description

: rw rescaler value

15:0 16’h0 PSC P 1 1

The counter clock frequency is equal to fCLK / (PSC[15:0] + 1).

PSC contains the value to be loaded in the active prescaler register at each update
event (including when the counter is cleared through UG bit of EGR register or

through trigger controller when configured in “reset mode”).

0x2C ARR Auto-reload register

[31:0] w 32’h0 ARR Auto-reload value

ARR s the value to be loaded in the actual auto-reload register. The counter is

blocked while the auto-reload value is null.

9.3 GPTIM

B IA 54 GPTIM, b GPTIM 1 #1 GPTIM 2 i T HPSYS, i Afiithi% 4% % 10(PA), AlIn] DMACI & 3%l
°R; GPTIM 3, GPTIM4 Al GPTIMS5 fiiF LPSYS, #ii Afiiti % 10(PB), nJ[i] DMAC2 AikiFR.

9.3.1 &I

GPTIM (General Purpose Timer) #&F—> 16 HAH &, AT SCBTHNy A A(E SRIBKHSEE (B AS3R) 5
H AR MBI (G LB PWM) SEINRE . TGS AS DY AT LRI 0 | dsbpsmir 1 0 G s, TR ]
ARG PCLK, 10 MIAfE SEBEM A S, JFal#EAT 1~65536 AHBIR. GPTIM AT 4 NiliH, ALlsy
S ST R A AR s AR B SRR ) LR A S5 R R DL A T . DMA SR ER PTC filtk .
GPTIM A7 EMBERFL O, LG T 2R, L 2 PR i & S5 Di6E

9.3.2 FE4FMHE

o 16 BB, WL, AR 1 SRR, Bk 65535
o 16 RITZER (TTRASCIM RS MR, TR R R RO 1-65536 2 AT R0
. 8 QAT A A
o SRR (OPM), A HFEGEUR 1 S I
e 4 AIRSCAE, A I E A A
o i AR
- TR R
— PWM JKFERRBHALR (75 TS
- T 4 MR Z o 1 SNERRIR T, SR R
bt
- A T
— HPBCE AR s O
~ PWM Hithy, WTRCIKIE AR
- LI PWM ALAK, TR MR PWM
— B T i B R
T =
— SRR B , TR A A R SRR, IR BN A SO R B
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- PRI E AL, k. THESE
- SRFZEMNGRLR S A5
o Gt PR /i R
o WA AR A FP T/ DMA 5K /PTC filk »
- OB THEcERIBIG R, PRI (R R R SN A )
- i FE GHEE I S Lk WA YRR AN Ak R

A s
S SRR
A N
- fath e
GPTIM
ETR edge detector input filter
& prescaler
TR NI TRC TRGO
trigger slave controller master controller
/| controller
encoder prescaler 16-bit Counter rizj:ttl::
XOR TIMFP1 @
input filter edge detector capture 1
CH1 J — & prescaler cHt
TRC output
compare 1 control
TIFPZ] | [TI2FP1
2l
input filter eggper::é:::;?r capture 2
TI2FP2 output CHZ
compare 2 control
TI3FP3 v I l
CH3 . ) edge detector
input filter | & prescaler capture 3
CH3
TRC compare 3 output
trol
TI3FP4 | TI4FP3 contr
TRC v
Ch4 input filter egg;gseé:::;:ar capture 4
TI4FP4
compare 4 output CH4
P control
A
P 3  REG
B

& 9-8: GPTIM &#IE

9.3.3 GPTIM IjJﬁE?EJ‘ZE
9.3.3.1 T8

GPTIM YA BNRERIEE T —A 16 LARRTTHEGE . THEGREE THIHTAL, SRS 2 —A PCLK Wi
oo MUEAFBCE, FETHEE I moN R AR B, . e g A5 1 B . RSSO a1 A 2
TR 2 BUMIAE A 2 FAESE AT . BB T 1 8 65536 ZIA] (PSC+1), R %A T
(PSC+1) YR, HHEAR OEA HOERCE — K

AR =PRI g, A P X5 o R EET (CR1_CMS=0 H. CR1_DIR=0), i+%#&
M0 HHEREN A ShE A ARR, AJEEHON 0 THITHEOR BBl R S0k, AEB i (CR1_CMS=0
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H CRI_DIR=1), TH%d )\ ARR JTFHRIEIBITEE] 0, SRJGEEHT N ARR FFURTHEOE ™ A H s e F i, fErpuls
XA (CRIZCMS A4 0), 4 0 TFHIATHEE] ARR-1, P 2ETHEES B deh, SRJE M ARR TFERTE T
TR 1O AT PG R R, 2R o THIRETE AL

THBUERT LU ONT B2t o 747 o a] LA CRI_DIR B4

9.3.3.2 E#HEH (UEV)

OB TR S — TR ICIIAE A SR A (8 SR S ™ A T U R Ll sl i (RIT /R AR
Yo B/ EGR.UG B 1IN, W™ ERUEEF . BUBOF T U™ A Pl . DMA BRI PTC filke, g il
A iR ) — B R BE .

WA MK CRI_UDIS 1 n 2% (b p= AR S 0, 3 nl bt 4 [n) TS 4R A7 A7 48 5 AT E I B0 7 ar i e . 15
UDIS V5 A 0 ZHETAS = A AT 3 =

IS CRI_URS (HHHE-RER) ©F 1, WP EGRLUG B 1 A HELE, (HA20 UIF frkE 1 (L,
ANE K AT TP W E, DMA 52K )o XRE—0, WHRAE KA AR TR TS 2, AR S R e A 5 v b
AR H T

KA, S EBREE RCR, ARR DI PSC ZFfidy, HIGHBbrd SRLUIF & 1 (CR1_URS=0 B} ). i%
IIRE] LMRIE B HOX Se TR B AR SO ST ECATT, 78 F— AT EURIA 5L

9.3.3.3 EEITH

WRTCE 7 HEE IR (RCR>0), BRKITEES Bl T i i o T 2l JF OGS BRI 4R 0 A ™
PEROEER . BT AR, AR SRR A RCR FYMH

ARG R S AT EAN RS

9.3.3.4 HTHFES

%I RCR, ARR DM PSC ZFffa BN 23 BB SRR, MRS B B R A LR A BRSOt
Lo AEHUITEAF AR, T IR AR T Arar P RO E. AR R AR S X L A A7 AR I fEL
WA B S FTHECR TR S, X T PWM i il S5 RS AR 7

AnSt CRI1_APRE 4 0, ARR ZFf7amffefc B/ e A, AHERINH L4

i LR AR CCRx WA Y F2-fE8% . 24 CCMRx_OCxPE & 0 B, BCEAY CCRx & BIAERL, 75|23
AR AR AR SR

9.3.3.5 EMHEKX

EMS A AT R AL T RS M, ERURARIZE I &5 ] LU TRGO 55 2ty LHEEM 4R ITR fi A,
TR EEN ST . WU AR MR TR T M 32 A A ETR, VB I vl ) 22 0
AR ITR 55, sUE MR IE R A CHx Bl .

ZAEmR S Al EMRASEBUER R A, ISt RNEgh, MR e
ERTEA RS A AR TRGO 575, ISR, fiRE. WA, fnil LA, th CR2_MMS ZE#f,
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M AT DLk PR E AL ka3l R RE . TR T, i SMCR_USMS 4%, MR AR A fink 7%
55 TRGI A RJGECE , 7T LAYE ETR, ITR VI SGE A A TP oese, Rl G Smrt, M3, 1ED &k,

- EMEAL TREAMEA (SMCR_SMS=0100) i}, 3§ TRGI KGR, TR XM & HHIR 1L .
2R CRI_URS g 0, WIEIREHSfF UEV, SRIGHMA Tk fr 4% ARR FI CCRx ARHFEEHT .

- EMEAE T HE MBI (SMCR_SMS=0101) i, 4§ TRGI il &2 15 AL sl A - 2RI A HEAT I A, 03t
B AL

o FEM AL T ML (SMCR_SMS=0110) i, FFATEECE CRI_CEN JFRITEL, MHE TRGI i 2 4F
SE fih e BRI A SR S s o

- AEMT AL TAMRE Bl (SMCR_SMS=0111) i, FHEHAFHEECN TRGL 19 ETH, {34 TRGI &/ #i
et A AT

o FEMFERAL TR ALl MK (SMCR_SMS=1000) I, TRGI 1 L 455E fifh & BRI S s I H S g It
o

9.3.3.6 EEHNEH
S I8 A8 3 T T A ST T A A 3R A5 (CCMRx_CCxS1=0) midii B (CCMRx_CCxS=0).

TER AR, Sl ETER LA fih & 55 A R0, BB B EIC S PE CCRx, JFP AR ARE IS = o %l
KAGFHIAE ETR, ITR LUSGHIERIA CHx Hgkff, JFnliebf (i oMttt BATHMN. IR Wil A f
HAE S EAF W, DMA K | PTC filk 55, f AR T SChC S AMIAE SR i 20 . 5 pwM a3
iz AFDIRE

TEf BT, JEIER RO TR IE S CCRx I RV/)N, TEiEIE ) CHx/CHxN ™Ak g i, s 45T
AT IE DA SR eI WA R PWM i 55, 7B th i a5 5. 774 PWM 5 S ko4, 3
di7s L MESESEOY A . Z2ANEIEE AT DK G 7 AE R E G R PWM 4G J8IE A 18 5 5 g
Wr. DMA ik . PTC fil & %5

9.3.3.7 HINEIRENX

FESAGRARBET, 58 T A R Eﬁﬁﬂz?;zﬁ%&uﬂ@ﬁ% TG, R CORx R B . KB
W, 22 HIN Y SRLCCXIF ARG 1, Il &%l . DMA iR (WECERE) 3 PTC il & (55, IR & A4
FRFERT SR_CCxIF ﬁ%a&i?%ﬁ, |26 5 52 iR bRl SRLCCxOF B 1, Al d 5 /F-¥5 SR_CCxIF %, J7
&I SR_CCxIF 5 A 0, BB EMEFE CCRx T iEdE . M SR_.CCxOF 5 A 0 J5 o HE %,

AR 7B T el e CH 4 A B0 ETHIT PR RS O (B3] CCR1 v, HAMARAEDBRANE

1 REEANGH A . EIE 1 EEER CH1 M A, I CCMRI_CCIS B A 01,

2. AR REEE G, XA B A S SEHE T
Bk CHI 55 AR L, 2 7E 5 4~ PCLK BN &4 $ 8, T ug i e i & 0 KT 5 4~ PCLK J&
. ¥ CCMRI_ICIF & E>H 0011(0x3), WIFEAZINZELZE 8 PRAEA (LA PCLK MIACRAE ) 3T
J&, ATLAERIA CH1 AYBAE T .

3. 4 CCER_CCIP il CCER_CCINP 5 0, ¥E£: CH1 FayARES LT TR

4. XA TSI TR
TEA P FA T A BB B A AR ER A T AR, I A BisAiids ( CCMR1_ICIPS 5 00 ),

5. CCER_CCIE # 1, flifigiif 1, VPRI RTEE CCR1 .
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6. WNRFEEE, WK DIER_CCIIE & 1 RKMHREFCHWrGK, oK DIER_.CCIDE # 1 JfHHE DMA 15K,
BB SEAUE , EEKAE CHT fig AL B L AR AT T AI4RAE -

1. CCR1 AFfFAsic sk as A

2. SR_LCCxIF bra&®E 1 (HHWibRaE ). WREA LA T WUGELAH L, {1 SR.CCxIF K#IEE, XFE: SR_.CCxOF
T AR S 1,

3. M4 CCER_CCIIE & AT,

4. ¥4 DIER_CCIDE ‘L Ji, DMA 53R ,

TR PRE G AR, A SR_CCxOF Z e B ds . X Ff nl ke 00 52 76 3B SR_.CCxOF 2 Ji5 S B 2
IR O ENCE R

AR EGR_CCxG B 1 Al B = A —ykgligh, JFA4: GEE R Wi Al DMA 152K .

9.3.3.8 PWM NI

PWM ¥ AN BJERH ASRE—Fh YRI5 PWM S A5 AR 25 L. O SeBizahig, @l
B P E AR BCE N i A ARBE, A 55 I A PWM B IE I A, IR TR = AL
MAR

PATR 7 B5EHA 1 nde] FHIGEE 1 FNETE 2 I A CHI Fii A PWM B RN 25 L, BAERAEDIRINE

1 VEPREIE 1 ARG AR CHY fii A, itk CCMR1_CC1S H A 01,

2. BEBREIE 1 A SRR (HFZE CCR1 PHRANTEEHER ), # CCER_CC1P F1 CCER_CCINP
H o, ¥WH CHI LA RIEIINT R ETHE

3. MEHRHIE 2 ARG AL CHI fil A, W] CCMR1_CC2S 5 A 10(0x2).

4. WHHEIE 2 W AE S IA RN (T CCR2 43K ) , ¥ CCER_CC2P %5 1, CCER_CCINP 5 0, i%£4% CHI1
AR R R

5. BEMBLALERIE SR CHI, [h] SMCR_TS 5 A 101(0x5), M4 TIIFPL,

6. A M il A B oW AT, 17 SMCR_SMS 5 A 0100(0x4) .

7. ffifEiEIE 1 M@ 2, ¥ CCER_CCIE 1 CCER_CC2E # 1,

BCESEMUG , e8> CH1 B ETHIY, TR ERGCRTE CCR1 W, RIS R AP EOIT IR TR et

A CH1 By RN, B R CCR2 1, ¥ CCR1 HUEFELL PCLK AYJEW], afLAH PWM A,
$ CCR2 [AMEIRLL PCLK RS, AT LIS PWM &5 B SRS st a], AMASE] PWM 14525 1,

9.3.3.9 HHIEEHER
ref LR, MIUE S CCRx il e —E X ARR, ATRAZEXTR, CHx M CHxN _[r=A e, W% AT
Pl Y, SR B g B Bt
FRME, @iER7E CCRx 5it4ds Z [RIAHVC LA AT T B -
1. K WAL A CHx A1 CHxN it 40—l g AR (E, % (E H LR T A7 48 CCMRx_OCxM Fl Hi il 7 7
174% CCER_CCxP/CCxNP & . VEFCHT, fith5 | RIRE Al £ HH - ( CCMRx_OCxM=0000 ), A% E A

HRHF (CCMRx_OCxM=0001) , JEx{HLF- (CCMRx_OCxM=0010) siift{TEHf (CCMRx_OCxM=0011).
2. i IARAS 247 B SR_CCHIF 3 1.
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3. #34 CCER_CCIIE 4= i 4,
4. ¥4 DIER_CC1DE #1 CR2_CCDS £ Ji%, DMA i#:K .

il & CCMRx_OCxPE, H]¥f CCRx AAF-#slc B MW BN 3 T 374 . 24 CCMRx_OCxPE & 0 i}, KB
CCRx SEAFAERL, FIE SRR W B N —IRICEL A CCRx R SEEE H RE ST oS i

9.3.3.10 EAl PWM HiH

FI A bR, R ER T LU AR A . G2s b, ARG AT 2 0% PWM S PWM St A9 A I R ARR 2R
FE, diaSHbH CCRx Y5, PWM KA 2R, HA B CCMRx_OCxM 4% H M7 HE8E . BIEA Y
PWM fii i RF 25— 818, SRR PWM BRI SEEl, 240 PWM 55, B PWM 414752 Y
HZAEIE, FFFRFA B mIER PWM B K CCRx.

FESERT) PWM AU, THEESE CNT 5 CCRx #E47 L, FFARIE TR 9 M0 1807 ) A & A3 Pt
S5CHL ) EL B (55 OCXREF . A5 8% L - (M M ] 3 i CCER_CCxP fit &, #4314 CCER_CCxE 1 BDTR_MOE
LAAFAERE CHx firih .

WFERER U T, FlE CCMR1_OCIM Al CCMR1_OC2M 4 0110(0x6), W PWM i i &l 9-9, Horhii4k
{ CNT /T CCR1/2 i, finth i, 750004 Hh R -

L) XXX XXX X X X X X EX XX DX XX EXDC

CH1
(CCR1=4) ‘

CH2
(CCR2=8)

& 9-9: T EEX TH PWM &Y

e PO XSO R , Bl CCMR1_OCIM Fil CCMR1_OC2M 24 0110(0x6) , W PWM #irth 4nf&lo-10, Hrh
I BOTEUE CNT /NT CCR1/2 B, Hir s P, A7 W T sl BO AU CNT KT CCR1/2 Y,
i E R, 7 DU R

CNT
(ARR=8) (X0 XTI X2X3XaX5EXEXTXB8XTXEX5X4X3IX2X1X0)

CH1
(CCR1=4)

CH2
(CCR2=7)

B 9-10: LI F TR TH PWM Hith

9.3.3.11 AXTER PWM %iiH

TEAXTFR PWM BEXR, AR A~ PWM (55 Z AL Al G AHAS o (R TS A T oo v S5
o AR PWM (55 00% A0, ARR POERAE, 1 b5 28 LERARES )% B —X CCRx FF i . f—
PEENE PWM IS CCRx ZFA7 s, 3 A filiss T HACF o U R AT R, 3 PWM 1Y B AT BT
AF A T LAY 0B . CCR1 A1 CCR2 Hh[al45hl CH1/2 #%ith, CCR3 Fl CCR4 Ml CH3/4 Hy% i,

CH1/2 VUK CH3/4 AT LU S, AR B AXT AR PWM 80, Bl CCMRx_OCxM 2y 1110(0xe) 5 1111 (0xf)o
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4Nl E CCMRI_OCIM I CCMR2_OC3M 4 1110(0xe), WU PWM %t nf&]o-11, Hrbast%prBe (0->ARR-1)
BUE CNT /T CCR1/3 Y, itk P, A N ALY BT BL (ARR->1) TR CNT KT CCR2/4 Y,
iR AF A U L R T

s XXX XX XX EX X X X X X X XX DX DC

CH3/4 CCR3=3, CCR4=5

9-11: A3FFR PWM i

9.3.3.12 A& PWM i

TEAE PWM AR, RS PWM {55 Z [BIFA7E 0] G A E I FIARES o THEGEAL T30 | asbialias vpoC i) 5545
KA, AP PWM (5 505 A0, i ARR IEHAE , 1 b 25 LRI 45 B — X CCRx AP fE 4 i o
— B4 PWM S CCRx #7f74e, S M PIEKIERE PWM i JE 1032 485 38 53 a2 i s B 20 A it
CCR1 1 CCR2 [l CH1/2 B4, CCR3 Fil CCR4 FL[A#EH] CH3/4 Ay .

CH1/2 LhJ CH3/4 ] I ST BEFE AN R A9 4L 5 PWM S, il CCMRx_OCxM A 1100 (0xc) 2 1101 (0xd) . 2§ CH1
2 CH3 it & M4l PWM #E2K 1100(0xc) Bf, CH2 B CH4 ML E A 0111(0x7) 5 1101(0xd) 3 1111(0xf),
3 CHI1 B CH3 FLE 44 PWM A5 1101(0xd) B, CH2 &{ CH4 WL E Jy 0110(0x6) & 1100(0xc) =
1110(0xe).

WNAC & CCMRI_OCIM 4y 1101(0xd) ,CCMR1_OC2M 4 0110(0x6) , CCMR2_OC3M 4 1100 (0xc) , CCMR2_OC4M
9 0111(0x7), T PWM i i aniElo-12, HAi4{H CNT /hF CCR1/4 i, OCIREF/OCAREF MfILHLTF, 750
FEHE; HEUE CNT /NT CCR2/3 B, OC2REF/OC3REF i, &K, CH1 % /& OCIREF Fl
OC2REF W24 5ia% . CH3 fiiili /& OC3REF 1 OC4REF W2 G2,

ARR

CCR4
CCR3

CCR2

CCR1
0

OC1REF | |

LI
OC2REF 1 —
-

CHI [ OC1REF & OC2REF

OC3REF

[ L

]
OC4REF — | 1 1

CH3 OC3REF | OC4REF LI
9-12: 4 PWM i
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—9d ™ |
B oW B K

9.3.3.13 ERkEX

F¢ CR1_OPM 5 1 mJ LU RE Lk s iR M Aaefa sh Ll e — BURAE DR S F, s A shis kit . %
R U TG, s — N0 R A SR 3, I — BT SR A AE 5 7 A — AN bk 58 T 4 AR P ik
e

Biltn, FEESCIXFERIIRE, 75 CH2 S A5 I BTy, Zod—REmFEI%ER , 78 CH1 b= i—E v
BERIERK R, BCETTIEATT

CCMR1_CC28=01, LUK TI2FP2 BRI FIHIE 2,

CCER_CCxP #l CCER_CCxNP 5 0, TI2FP2 JZii CH2 FTHFIZAEL
SMCR_TS=110(0x6) , *Kf TI2FP2 FC & Jy MR i 4% il & TRGL,
SMCR_SMS=110(0x6) , K MAE A Az il A e B0 ik S, b R TH R A

HR T B I ] RE 3R 55k i 96 B I ARR 5 CCR1, & SN E]RER 5k w98 3
CCMR1_OCIM=0111(0x7), B & KiENkif PWM,

CRI_OPM=1, —Kfilik H= A — ki,

EGR_UG=1, F3lil# ARR 5 CCR1 #1745,

MR i &A= R T 2 F-3h il i CR1_CEN, — FURHIN B fi & 5 55288, THEER 4 A shfififig.

® N Uk

9.3.3.14 #mAEEEEOER

St AR, GlIE 1 FEIE 2 AT LUH TSRO NRIESS i g, R AN ar nO 15 S H A s TR
{4k, MTAR AN SN R i s 1) AR

INRAHECR AR CHI AUTAN SR, SMCR_SMS Jii 4 0001; W HACRAE CH2 H1ifs4biH40, SMCR_SMS it
F O 0010(0x2) 5 ARITELEAE CH1 I CH2 Hir A4 1T48, SMCR_SMS it 0011(0x3), CCER_CC1P/CC2P
AT %S CHI M CH2 etk QURTTE:, AR ARG TR o PN AR (5 54 781 2o AU
SRTT IR S, RIS ST, TR RIRLE N SO, R PEXT CR1_DIR SEATAHRIZL

Gl an e R, TR TR I E A AL A T i . THEGEMNAE 0 2] ARR Z R TELLTHEL
CARIETTE R0, 0 34T THEE] ARR, SN ARR 3IRIT4CE] 0 ), PIIL, 7E)a shRTLAUEHLE ARR, [F]
FE, AR OB BB RN Al i 1 D RBARSE TR AR, TR, THEGES S 1SS it e 1) S BE 1)y
o] A St TR, B, HNAERARIR RIS as AL E . O X T A R A ERE 7 o) R ARILE T
RIS (i CHI Al CH2 AR DI ),

SMCR_SMS %% | CH1 EFiE | CH1 TR&iE | CH2 EFiE | CH2 TH&iE
CH2=0 3 BELY / /

0001 B 001L ep 1| ok Y / /
CH1=0 / / IR ok

0010 2K 0011 [Ty _y / / Y I

N EURE TR AT AR IE S A i 10 5 S A A A TR, BCEANE

CCMRI1_CC18=01 ( CH1 MEJF|5@iE 1 1), CCMR2_CC2S=01 ( CH2 Wi F|5@EiE 2 ),

CCER_CC1P/CCINP/CC2P/CC2NP=0, SMCR_SMS=0011 (Ox3) , CR1_CEN=1,
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forward jitter backward jitter forward
CH1 _| [ 1 [ [
CH2 1 N I I I I R I B
[ L]
—
CNT
|
[
B up down [ L up

9.3.3.15 ENEES
LA ER AR E MR, SCEUER R, DISEE g . RIRfash . #EIHEEERE .

He FRE R Y TRGO E W IR F/F (CR2_MMS=010) , #4227 — M E R IMBEH AL (SMCR_SMS
= 0111) AUEMFER, T LASEHUE IS SR PB4 MO FAEE I 2 AR 24 T MR IS B TR, RSO 98 55
TPIAE N 25 A R LLTEAR N

B ERAGE AR Y TRGO BEE MITHEL{HRE (CR2_MMS=001), FFiE M i & M (SMCR_SMS=0110),
[F] P 325 2 28 53— R0 Ml & MBS (SMICR_SMS=0110) Y528, T LASTER AN i 2 (] 4 fh & 8y, WA
XFF LA ER BRHTFR L. %5 T ERAE N HEFPH SMCR_MSM B4 1.

W F AR I TRGO B LU ) (CR2_MMS=100) , %45 5 55 — M E R T M (SMCR_SMS=0101)
M EmSES, ATLASCHL 142 PWM i o FoASEE I ml Lol DR I s ) 1) PWIML 237 7 98T o

9.3.3.16 IEENHLHEI

GPTIM FERE =Pl . DMA 353K | PTC fil & %5 Z R FIALH] . RERS Ml Al A F 0 F B2 AR B S0F . bk
. HCEHRICIC | fi AJHZRAE . DIER 2Ff7a il LI 25 Rl P2 75 A2 rP IR DMA 3R A SRR TT7E SR
TS A

9.3.4 GPTIM 155

% 9-3: GPTIM ZE77ssmrEfR

Offset Attribute | Reset Value | Register Name | Register Description
0x00 CR1 TIM control register 1

[11] ™ 1’h0 UIFREMAP UIF status bit remapping
0: No remapping. UIF status bit is not copied to CNT register bit 31
1: Remapping enabled. UIF status bit is copied to CNT register bit 31

[7] rw 1’h0 ARPE Auto-reload preload enable
0: ARR register is not buffered
1: ARR register is buffered
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3 9-3: GPTIM F{FMAR (4)
Offset Attribute | Reset Value | Register Name | Register Description
[6:5] ™w 2’h0 CMS Center-aligned mode selection

00: Edge-aligned mode. The counter counts up or down depending on the di-
rection bit (DIR).

01: Center-aligned mode 1. The counter counts up and down alternatively.
Output compare interrupt flags of channels configured in output (CCxS=00 in
CCMRKx register) are set only when the counter is counting down.

10: Center-aligned mode 2. The counter counts up and down alternatively.
Output compare interrupt flags of channels configured in output (CCxS=00 in
CCMRx register) are set only when the counter is counting up.

11: Center-aligned mode 3. The counter counts up and down alternatively.
Output compare interrupt flags of channels configured in output (CCXS=00 in
CCMRx register) are set both when the counter is counting up or down.

[4] ™ 1’h0 DIR Direction

0: Counter used as upcounter
1: Counter used as downcounter

(3] rw 1’h0 OPM One-pulse mode

0: Counter is not stopped at update event
1: Counter stops counting at the next update event (clearing the bit CEN)
(2] ™ 1’h0 URS Update request source

This bit is set and cleared by software to select the UEV event sources.

0: Any of the following events generate an update interrupt or DMA request if
enabled.

These events can be:

Counter overflow/underflow

Setting the UG bit

Update generation through the slave mode controller

1: Only counter overflow/underflow generates an update interrupt or DMA re-
quest if enabled.

(1] ™ 1’h0 UDIS Update disable

This bit is set and cleared by software to enable/disable UEV event generation.
0: UEV enabled. The Update (UEV) event is generated by one of the following

events:

Counter overflow/underflow

Setting the UG bit

Update generation through the slave mode controller

Buffered registers are then loaded with their preload values.

1: UEV disabled. The Update event is not generated, shadow registers keep their
value (ARR, PSC, CCRX). However the counter and the prescaler are reinitialized
if the UG bit is set or if a hardware reset is received from the slave mode controller.
[0] w 1’h0 CEN Counter enable

0: Counter disabled

1: Counter enabled

Note: External clock, gated mode and encoder mode can work only if the CEN
bit has been previously set by software. However trigger mode can set the CEN
bit automatically by hardware.

CEN is cleared automatically in one-pulse mode, when an update event occurs.

0x04 CR2 TIM control register 2

BRI
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3 9-3: GPTIM FHFaaMaR (41)
Offset Attribute | Reset Value | Register Name | Register Description
(7] ™w 1’h0 TI1S TI1 selection
0: The CH1 pin is connected to TI1 input
1: The CH1, CH2 and CH3 pins are connected to the TI1 input (XOR combina-

tion)

[6:4] ™w 3’h0 MMS Master mode selection

These bits allow to select the information to be sent in master mode to slave
timers for synchronization (TRGO). The combination is as follows:

000: Reset - the UG bit from the EGR register is used as trigger output (TRGO).
If the reset is generated by the trigger input (slave mode controller configured in
reset mode) then the signal on TRGO is delayed compared to the actual reset.
001: Enable - the Counter enable signal is used as trigger output (TRGO). It is
useful to start several timers at the same time or to control a window in which
a slave timer is enabled. The Counter Enable signal is generated by a logic OR
between CEN control bit and the trigger input when configured in gated mode.
When the Counter Enable signal is controlled by the trigger input, there is a delay
on TRGO, except if the master/slave mode is selected.

010: Update - The update event is selected as trigger output (TRGO). For in-
stance a master timer can then be used as a prescaler for a slave timer.

011: Compare Pulse - The trigger output send a positive pulse when the CC1IF
flag is to be set (even if it was already high), as soon as a capture or a compare
match occurred. (TRGO)

100: Compare - OCIREF signal is used as trigger output (TRGO)

101: Compare - OC2REF signal is used as trigger output (TRGO)

110: Compare - OC3REF signal is used as trigger output (TRGO)

111: Compare - OC4REF signal is used as trigger output (TRGO)

(3] ™ 1’h0 CCDS Capture/compare DMA selection

0: CCx DMA request sent when CCx event occurs

1: CCx DMA requests sent when update event occurs

0x08 SMCR TIM slave mode control register
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3 9-3: GPTIM F{FMAR (4)
Offset Attribute | Reset Value | Register Name | Register Description
[19:16] | rw 4’h0 SMS Slave mode selection

When external signals are selected the active edge of the trigger signal (TRGI) is
linked to the polarity selected on the external input.

0000: Slave mode disabled.

0001: Encoder mode 1 - Counter counts up/down on TI1FP1 edge depending
on TI2FP2 level.

0010: Encoder mode 2 - Counter counts up/down on TI2FP2 edge depending
on TI1FP1 level.

0011: Encoder mode 3 - Counter counts up/down on both TI1FP1 and TI2FP2
edges depending on the level of the other input.

0100: Reset Mode - Rising edge of the selected trigger input (TRGI) reinitializes
the counter and generates an update of the registers.

0101: Gated Mode - The counter clock is enabled when the trigger input (TRGI)
is high. The counter stops (but is not reset) as soon as the trigger becomes low.
Both start and stop of the counter are controlled.

0110: Trigger Mode - The counter starts at a rising edge of the trigger TRGI
(but it is not reset). Only the start of the counter is controlled.

0111: External Clock Mode 1 - Rising edges of the selected trigger (TRGI) clock
the counter.

1000: Combined reset + trigger mode - Rising edge of the selected trigger input
(TRGI) reinitializes the counter, generates an update of the registers and starts

the counter.

[15] rw 1’h0 ETP External trigger polarity

0: ETR is non-inverted, active at high level or rising edge
1: ETR is inverted, active at low level or falling edge

[14] ™ 1’h0 ECE External clock enable

This bit enables External clock mode 2.

0: External clock mode 2 disabled

1: External clock mode 2 enabled. The counter is clocked by any active edge on
the ETRF signal.
[13:12] | rw 2’h0 ETPS External trigger prescaler

External trigger signal ETRP frequency must be at most 1/4 of CK_INT fre-
quency. A prescaler can be enabled to reduce ETRP frequency. It is useful when
inputting fast external clocks.

00: Prescaler OFF

01: ETRP frequency divided by 2

10: ETRP frequency divided by 4

11: ETRP frequency divided by 8
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% 9-3: GPTIM F1FSSMETER (4)

Offset Attribute | Reset Value

Register Name

Register Description

[1 1:8] ™w 4’h0

ETF

External trigger filter

This bit-field then defines the frequency used to sample ETRP signal and the
length of the digital filter applied to ETRP. The digital filter is made of an event
counter in which N

consecutive events are needed to validate a transition on the output:
0000: No filter

0001: fSAMPLING=fCLK, N=2

0010: fSAMPLING=fCLK, N=4

0011: fSAMPLING=fCLK, N=8

0100: fSAMPLING=fCLK/2, N=6

0101: fSAMPLING=fCLK/2, N=8

0110: fSAMPLING=fCLK/4, N=6

0111: fSAMPLING=fCLK/4, N=8

1000: fSAMPLING=fCLK/8, N=6

1001: fSAMPLING=fCLK/8, N=8

1010: fSAMPLING=fCLK/16, N=5

1011: fSAMPLING=fCLK/16, N=6

1100: fSAMPLING=fCLK/16, N=8

1101: fSAMPLING=fCLK/32, N=5

1110: fSAMPLING=fCLK/32, N=6

1111: fSAMPLING=fCLK/32, N=8

[7] ™w 1’h0

MSM

Master/Slave mode

0: No action

1: The effect of an event on the trigger input (TRGI) is delayed to allow a perfect
synchronization between the current timer and its slaves (through TRGO). Itis

useful if we want to synchronize several timers on a single external event.

[6:4] ™ 3’h0

TS

Trigger selection

This bit-field selects the trigger input to be used to synchronize the counter.
000: Internal Trigger O (ITRO)

001: Internal Trigger 1 (ITR1)

010: Internal Trigger 2 (ITR2)

011: Internal Trigger 3 (ITR3)

100: TI1 Edge Detector (TT1F_ED)

101: Filtered Timer Input 1 (TI1FP1)

110: Filtered Timer Input 2 (TI2FP2)

111: External Trigger input (ETRF)

0x0C

DIER

TIM DMA/Interrupt enable register

[14] ™ 1’h0

TDE

Trigger DMA request enable
0: Trigger DMA request disabled.
1: Trigger DMA request enabled.

[12] ™ 1’h0

CC4DE

Capture/Compare 4 DMA request enable
0: CC4 DMA request disabled.
1: CC4 DMA request enabled

[11] rw 1’ho

CC3DE

Capture/Compare 3 DMA request enable
0: CC3 DMA request disabled.
1: CC3 DMA request enabled.
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% 9-3: GPTIM F1FSSMETER (4)

Offset

Attribute

Reset Value

Register Name

Register Description

[10]

™w

1’h0

CC2DE

Capture/Compare 2 DMA request enable
0: CC2 DMA request disabled.
1: CC2 DMA request enabled.

™w

1’h0

CCI1DE

Capture/Compare 1 DMA request enable
0: CC1 DMA request disabled.
1: CC1 DMA request enabled.

(8]

™

1’h0

UDE

Update DMA request enable
0: Update DMA request disabled.
1: Update DMA request enabled

[6]

™w

1’h0

TIE

Trigger interrupt enable
0: Trigger interrupt disabled.
1: Trigger interrupt enabled

™w

1’h0

CCA4IE

Capture/Compare 4 interrupt enable
0: CC4 interrupt disabled.
1: CC4 interrupt enabled

™

1’h0

CC3IE

Capture/Compare 3 interrupt enable
0: CC3 interrupt disabled.
1: CC3 interrupt enabled

™w

1’h0

CC2IE

Capture/Compare 2 interrupt enable
0: CC2 interrupt disabled.
1: CC2 interrupt enabled.

™w

1’h0

CCI1IE

Capture/Compare 1 interrupt enable
0: CCl1 interrupt disabled.
1: CCl1 interrupt enabled

™

1’h0

UIE

Update interrupt enable
0: Update interrupt disabled.
1: Update interrupt enabled

0x10

SR

TIM status register

[12]

rwOc

1’h0

CC40F

Capture/Compare 4 overcapture flag

[11]

rwOc

1’h0

CC30F

Capture/Compare 3 overcapture flag

[19]

rwOc

1’h0

CC20F

Capture/Compare 2 overcapture flag

]

rwOc

1’h0

CCI10OF

Capture/Compare 1 overcapture flag

This flag is set by hardware only when the corresponding channel is configured

in input capture mode. It is cleared by software by writing it to ’0’

0: No overcapture has been detected.

1: The counter value has been captured in CCR1 register while CC1IF flag was

already set

rwOc

1’h0

TIF

Trigger interrupt flag

This flag is set by hardware on trigger event (active edge detected on TRGI input
when the slave mode controller is enabled in all modes but gated mode). It is set

when the counter starts or stops when gated mode is selected. It is cleared by

software.
0: No trigger event occurred.

1: Trigger interrupt pending.
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3 9-3: GPTIM F{FMAR (4)
Offset Attribute | Reset Value | Register Name | Register Description

(4] rw0c 1’h0 CCAIF Capture/Compare 4 interrupt flag
(3] rw0c 1’h0 CC3IF Capture/Compare 3 interrupt flag
(2] rwOc 1’h0 CC2IF Capture/Compare 2 interrupt flag
[1] rwOc 1’h0 CCI1IF Capture/Compare 1 interrupt flag

If channel CCl1 is configured as output: This flag is set by hardware when the
counter matches the compare value. It is cleared by software.

0: No match.

1: The content of the counter CNT has matched the content of the CCR1 register.
If channel CC1 is configured as input: This bit is set by hardware on a capture.
It is cleared by software or by reading the CCRI1 register.

0: No input capture occurred.

1: The counter value has been captured in CCR1 register (An edge has been
detected on IC1 which matches the selected polarity).

[] rwOc 1’h0 UIF Update interrupt flag

This bit is set by hardware on an update event. It is cleared by software.

0: No update occurred

1: Update interrupt pending. This bit is set by hardware when the registers are
updated:

At overflow or underflow and if UDIS=0 in the CR1 register.

When CNT is reinitialized by software using the UG bit in EGR register, if URS=0
and UDIS=0 in the CRI1 register.

When CNT is reinitialized by a trigger event, if URS=0 and UDIS=0 in the CR1

register.
0x14 EGR Event generation register
[6] w 1’h0 TG Trigger generation

This bit is set by software in order to generate an event, it is automatically cleared
by hardware.
0: No action

1: The TIF flag is set in SR register. Related interrupt or DMA transfer can occur

if enabled.
[4] w 1’h0 CC4G Capture/compare 4 generation
[3] w 1’h0 CC3G Capture/compare 3 generation
(2] w 1’h0 CC2G Capture/compare 2 generation
(1] w 1’h0 CC1G Capture/compare 1 generation
This bit is set by software in order to generate an event, it is automatically cleared
by hardware.
0: No action
1: A capture/compare event is generated on channel 1:
If channel CC1 is configured as output:
CCIIF flag is set, Corresponding interrupt or DMA request is sent if enabled.
If channel CC1 is configured as input:
The current value of the counter is captured in CCR1 register. The CCI1IF flag is
set, the corresponding interrupt or DMA request is sent if enabled. The CC10F
flag is set if the CC1IF flag was already high.
ik T
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% 9-3: GPTIM F1FSSMETER (4)

Offset Attribute | Reset Value | Register Name | Register Description

[0] w 1’h0 UG Update generation
This bit can be set by software, it is automatically cleared by hardware.
0: No action
1: Re-initialize the counter and generates an update of the registers. Note that the
prescaler counter is cleared too (anyway the prescaler ratio is not affected). The
counter is cleared if the center-aligned mode is selected or if DIR=0 (upcounting),
else it takes the auto-reload value (ARR) if DIR=1 (downcounting).

0x18 CCMR1 TIM capture/compare mode register 1

[31:28] | rw 4’h0 oC2M Output compare 2 mode

[27] ™w 1’h0 OC2PE Output compare 2 preload enable

[20:23] RSVD

[24] rw 1’h0 OC2CE Output compare 2 clear enable

iR T
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3 9-3: GPTIM FHFaaMaR (41)
Offset Attribute | Reset Value | Register Name | Register Description
[23:20] | rw 4’h0 OC1M Output compare 1 mode
These bits define the behavior of the output reference signal OC1REF from which
OCI1 and OCIN are derived. OCIREF is active high whereas OC1 and OCIN
active level depends on CC1P and CC1NP bits.

0000: Frozen - The comparison between the output compare register CCR1 and
the counter CNT has no effect on the outputs.(this mode is used to generate a
timing base).

0001: Set channel 1 to active level on match. OC1REF signal is forced high when
the counter CNT matches the capture/compare register 1 (CCR1).

0010: Set channel 1 to inactive level on match. OCI1REF signal is forced low
when the counter CNT matches the capture/compare register 1 (CCRl).

0011: Toggle - OC1REF toggles when CNT=CCRI.

0100: Force inactive level - OC1REF is forced low.

0101: Force active level - OCIREEF is forced high.

0110: PWM mode 1 - In upcounting, channel 1 is active as long as CNT<CCR1
else inactive. In downcounting, channel 1 is inactive (OCIREF=0) as long as
CNT>CCRI else active (OCIREF=1).

0111: PWM mode 2 - In upcounting, channel 1 is inactive as long as CNT<CCR1
else active. In downcounting, channel 1 is active as long as CNT>CCR1 else in-
active.

1000: Retriggerable OPM mode 1 - In up-counting mode, the channel is active
until a trigger event is detected (on TRGI signal). Then, a comparison is per-
formed as in PWM mode 1 and the channels becomes inactive again at the next
update. In down-counting mode, the channel is inactive until a trigger event is
detected (on TRGI signal). Then, a comparison is performed as in PWM mode
1 and the channels becomes inactive again at the next update.

1001: Retriggerable OPM mode 2 - In up-counting mode, the channel is inac-
tive until a trigger event is detected (on TRGI signal). Then, a comparison is
performed as in PWM mode 2 and the channels becomes inactive again at the
next update. In down-counting mode, the channel is active until a trigger event is
detected (on TRGI signal). Then, a comparison is performed as in PWM mode
1 and the channels becomes active again at the next update.

1010: Reserved,

1011: Reserved,

1100: Combined PWM mode 1 - OC1REF has the same behavior as in PWM
mode 1. OC1REFC is the logical OR between OC1REF and OC2REF.

1101: Combined PWM mode 2 - OCIREF has the same behavior as in PWM
mode 2. OC1REFC is the logical AND between OC1REF and OC2REF.

1110: Asymmetric PWM mode 1 - OCIREF has the same behavior as in PWM
mode 1. OC1REFC outputs OC1REF when the counter is counting up, OC2REF
when it is counting down.

1111: Asymmetric PWM mode 2 - OCIREF has the same behavior as in PWM
mode 2. OCIREFC outputs OC1REF when the counter is counting up, OC2REF
when it is counting down.

[19] ™ 1’h0 OCI1PE Output compare 1 preload enable

0: Preload register on CCR1 disabled. CCR1 can be written at anytime, the new
value is taken in account immediately.

1: Preload register on CCR1 enabled. Read/Write operations access the preload

register. CCR1 preload value is loaded in the active register at each update event.
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3 9-3: GPTIM F{FMAR (4)
Offset Attribute | Reset Value | Register Name | Register Description

[16] rw 1’h0 OC1CE Output compare 1 clear enable
0: OC1Ref is not affected by the ETRF input
1: OCI1Ref is cleared as soon as a High level is detected on ETRF input

[15:12] | rw 4’h0 IC2F Input capture 2 filter
[11:10] | rw 2’h0 IC2PSC Input capture 2 prescaler
[9:8] ™ 2’h0 CC2Ss Capture/Compare 2 selection

This bit-field defines the direction of the channel (input/output) as well as the
used input.

00: CC2 channel is configured as output

01: CC2 channel is configured as input, IC2 is mapped on TI2

10: CC2 channel is configured as input, IC2 is mapped on TI1

11: CC2 channel is configured as input, IC2 is mapped on TRC. This mode is
working only if an internal trigger input is selected through the TS bit (SMCR
register)

[7:4] rw 4’h0 ICIF Input capture 1 filter

This bit-field defines the frequency used to sample TI1 input and the length of
the digital filter applied to TI1. The digital filter is made of an event counter in
which N consecutive events are needed to validate a transition on the output:
0000: No filter, sampling is done at f{CLK

0001: fSAMPLING=fCLK, N=2

0010: fSAMPLING=fCLK, N=4

0011: fSAMPLING=fCLK, N=8

0100: fSAMPLING=fCLK/2, N=6

0101: fSAMPLING=fCLK/2, N=8

0110: fSAMPLING=fCLK/4, N=6

0111: fSAMPLING=fCLK/4, N=8

1000: fSAMPLING=fCLK/8, N=6

1001: fSAMPLING=fCLK/8, N=8

1010: fSAMPLING=fCLK/16, N=5

1011: fSAMPLING=fCLK/16, N=6

1100: fSAMPLING=fCLK/16, N=8

1101: fSAMPLING=fCLK/32, N=5

1110: fSAMPLING=fCLK/32, N=6

1111: fSAMPLING=fCLK/32, N=8

[3:2] ™ 2’h0 IC1PSC Input capture 1 prescaler

This bit-field defines the ratio of the prescaler acting on CC1 input (IC1). The

prescaler is reset as soon as CC1E=0.

00: no prescaler, capture is done each time an edge is detected on the capture
input

01: capture is done once every 2 events

10: capture is done once every 4 events

11: capture is done once every 8 events
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3 9-3: GPTIM FHFaaMaR (41)
Offset Attribute | Reset Value | Register Name | Register Description
[1:0] ™w 2’h0 CC1S Capture/Compare 1 selection
This bit-field defines the direction of the channel (input/output) as well as the

used input.

00: CC1 channel is configured as output

01: CC1 channel is configured as input, IC1 is mapped on TI1

10: CC1 channel is configured as input, IC1 is mapped on TI2

11: CC1 channel is configured as input, IC1 is mapped on TRC. This mode
is working only if an internal trigger input is selected through TS bit (SMCR

register)
0x1C CCMR2 TIM capture/compare mode register 2
[31:28] | rw 4h0 0C4M Output compare 4 mode
[27] rw 1’h0 OCA4PE Output compare 4 preload enable
[24] ™ 1’h0 OC4CE Output compare 4 clear enable
[23:20] | rw 4’h0 OC3M Output compare 3 mode
[19] ™ 1’h0 OC3PE Output compare 3 preload enable
[16] ™w 1’h0 OC3CE Output compare 3 clear enable
[15:12] | rw 4’h0 IC4F Input capture 4 filter
[11:10] | rw 2’h0 1C4PSC Input capture 4 prescaler
[9:8] rw 2’h0 CC4S Capture/Compare 4 selection

This bit-field defines the direction of the channel (input/output) as well as the
used input.

00: CC4 channel is configured as output

01: CC4 channel is configured as input, IC4 is mapped on TI4

10: CC4 channel is configured as input, IC4 is mapped on TI3

11: CC4 channel is configured as input, IC4 is mapped on TRC. This mode
is working only if an internal trigger input is selected through TS bit (SMCR

register)
7:4 ™w 4’h0 IC3F Input capture 3 filter
[3:2] ™ 2’h0 IC3PSC Input capture 3 prescaler
[1:0] ™ 2’h0 CC3S Capture/Compare 3 selection

This bit-field defines the direction of the channel (input/output) as well as the
used input.

00: CC3 channel is configured as output

01: CC3 channel is configured as input, IC3 is mapped on TI3

10: CC3 channel is configured as input, IC3 is mapped on TI4

11: CC3 channel is configured as input, IC3 is mapped on TRC. This mode
is working only if an internal trigger input is selected through TS bit (SMCR

register)

0x20 CCER Capture/Compare enable register

[15] rw 1’h0 CC4NP Capture/Compare 4 output Polarity.

[13] rw 1’h0 CC4P Capture/Compare 4 output Polarity.

[12] rw 1’h0 CC4E Capture/Compare 4 output enable.

[11] ™w 1’h0 CC3NP Capture/Compare 3 output Polarity.

[9] ™ 1’h0 CC3P Capture/Compare 3 output Polarity.
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% 9-3: GPTIM F1FSSMETER (4)

Offset

Attribute

Reset Value

Register Name

Register Description

[8]

™w

1’h0

CC3E

Capture/Compare 3 output enable.

(]

™

1’h0

CC2NP

Capture/Compare 2 output Polarity.

™

1’h0

cC2p

Capture/Compare 2 output Polarity.

™w

1’h0

CC2E

Capture/Compare 2 output enable.

&

™w

1’h0

CCINP

Capture/Compare 1 output Polarity.
CCI1 channel configured as output: CC1NP must be kept cleared in this case.
CC1 channel configured as input: This bit is used in conjunction with CC1P to

define TI1FP1/TI2FP1 polarity. refer to CC1P description.

™w

1’h0

CC1P

Capture/Compare 1 output Polarity.

CC1 channel configured as output:

0: OCI1 active high

1: OCI1 active low

CC1 channel configured as input: CC1NP/CCI1P bits select TI1FP1 and TI2FP1
polarity for trigger or capture operations.

00: noninverted/rising edge

Circuit is sensitive to TIXFP1 rising edge (capture, trigger in reset, external clock
or trigger mode), TIXFP1 is not inverted (trigger in gated mode, encoder mode).
01: inverted/falling edge

Circuit is sensitive to TIxFP1 falling edge (capture, trigger in reset, external clock
or trigger mode), TIXFP1 is inverted (trigger in gated mode, encoder mode).
10: reserved, do not use this configuration.

11: noninverted/both edges

Circuit is sensitive to both TIXFP1 rising and falling edges (capture, trigger in
reset, external clock or trigger mode), TIXFP1 is not inverted (trigger in gated

mode). This configuration must not be used for encoder mode.

™w

1’h0

CCI1E

Capture/Compare 1 output enable.

CC1 channel configured as output:

0: Off - OC1 is not active

1: On - OCI1 signal is output on the corresponding output pin

CCI1 channel configured as input: This bit determines if a capture of the counter
value can actually be done into the input capture/compare register 1 (CCR1) or
not.

0: Capture disabled

1: Capture enabled

0x24

CNT

Counter

[31]

1’h0

UIFCPY

Value depends on IUFREMAP in CRI1.

If UIFREMAP = 1

UIFCPY: UIF Copy

This bit is a read-only copy of the UIF bit of the ISR register

[15:0]

™

16’h0

CNT

counter value

0x28

PSC

Prescaler
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3 9-3: GPTIM F{FMAR (4)
Offset Attribute | Reset Value | Register Name | Register Description
[15:0] ™w 16’h0 PSC Prescaler value
The counter clock frequency is equal to fCLK / (PSC[15:0] + 1).

PSC contains the value to be loaded in the active prescaler register at each update

event (including when the counter is cleared through UG bit of EGR register or

through trigger controller when configured in ’reset mode”).

0x2C ARR Auto-reload register
[15:0] rw 16’h0 ARR Auto-reload value
ARR is the value to be loaded in the actual auto-reload register.
0x30 RCR Repetition counter register
[7:0] rw 8’h0 REP Repetition counter value

These bits allow the user to set-up the update rate of the compare registers (i.e.
periodic transfers from preload to active registers) when preload registers are
enable, as well as the update interrupt generation rate, if this interrupt is enable.
Each time the REP_CNT related downcounter reaches zero, an update event is
generated and it restarts counting from REP value. As REP_CNT is reloaded with
REP value only at the repetition update event, any write to the RCR register is
not taken in account until the next repetition update event.

It means in PWM mode (REP+1) corresponds to the number of PWM periods

in edge-aligned mode.

0x34 CCR1 Capture/Compare register 1

[15:0] ™ 16’h0 CCRI1 Capture/Compare 1 value

If channel CC1 is configured as output:

CCRI is the value to be loaded in the actual capture/compare 1 register (preload
value).It is loaded permanently if the preload feature is not selected in the
CCMRI register (bit OClPE). Else the preload value is copied in the active
capture/compare 1 register when an update event occurs.

The active capture/compare register contains the value to be compared to the
counter CNT and signaled on OC1 output.

If channel CClis configured as input:

CCRI is the counter value transferred by the last input capture 1 event (ICI).

The CCRI register is read-only and cannot be programmed.

0x38 CCR2 Capture/Compare register 2

[15:0] ™w 16’h0 CCR2 Capture/Compare 2 value

If channel CC2 is configured as output:

CCR2 is the value to be loaded in the actual capture/compare 2 register (preload
value).It is loaded permanently if the preload feature is not selected in the
CCMRI register (bit OCZPE). Else the preload value is copied in the active
capture/compare 2 register when an update event occurs.

The active capture/compare register contains the value to be compared to the
counter CNT and signalled on OC2 output.

If channel CC2 is configured as input:

CCR2 is the counter value transferred by the last input capture 2 event (IC2).
The CCR2 register is read-only and cannot be programmed.

0x3C CCR3 Capture/Compare register 3

iR Tl
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3 9-3: GPTIM F{FMAR (4)
Offset Attribute | Reset Value | Register Name | Register Description
[15:0] ™w 16’h0 CCR3 Capture/Compare value

If channel CC3 is configured as output:

CCR3 is the value to be loaded in the actual capture/compare 3 register (preload
value).It is loaded permanently if the preload feature is not selected in the
CCMR2 register (bit OC3PE). Else the preload value is copied in the active
capture/compare 3 register when an update event occurs.

The active capture/compare register contains the value to be compared to the
counter CNT and signalled on OC3 output.

If channel CC3is configured as input:

CCR3 is the counter value transferred by the last input capture 3 event (IC3).

The CCR3 register is read-only and cannot be programmed.

0x40 CCR4 Capture/Compare register 4

[15:0] ™ 16’h0 CCR4 Capture/Compare value

1. if CC4 channel is configured as output:

CCR4 is the value to be loaded in the actual capture/compare 4 register (preload
value).It is loaded permanently if the preload feature is not selected in the
CCMR2 register (bit OC4PE). Else the preload value is copied in the active
capture/compare 4 register when an update event occurs.

The active capture/compare register contains the value to be compared to the
counter CNT and signalled on OC4 output.

2. if CC4 channel is configured as input:

CCR4 is the counter value transferred by the last input capture 4 event (IC4).

The CCRA4 register is read-only and cannot be programmed.

9.3.5 EBTEEREL

= 9-4: ERTSSLREL

TRERRS | KBRO | ERERES
ITRO BTIM2
ITR1 GPTIM2
ATIM1 ITR2 GPTIMI
ITR3 BTIM1
ITRO GPTIM2
ITR1 BTIM2
GPTIM1 ITR2 ATIMI
ITR3 BTIM1
ITRO GPTIM1
ITR1 ATIM1
GPTIM2 ITR2 BTIM1
ITR3 BTIM2
ITRO BTIM2
ITR1 /
BTIM1 ITR2 ATIM1
ITR3 GPTIM2
LRTI...
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R 9-4: ERTIRARER (£)

TREREE | HEwmO | ERERSE
ITRO GPTIM1
ITR1 BTIM1
BTIM2 ITR2 /
ITR3 ATIM1
ITRO BTIM3
ITR1 BTIM4
GPTIM3 ITR2 GPTIM4
ITR3 GPTIM5
ITRO GPTIM3
ITR1 GPTIM5
GPTIM4 ITR2 BTIM3
ITR3 BTIM4
ITRO GPTIM3
ITR1 GPTIM4
GPTIM5 ITR2 BTIM3
ITR3 BTIM4
ITRO GPTIM3
ITR1 GPTIM4
BTIM3 ITR2 GPTIM5
ITR3 BTIM4
ITRO /
ITR1 /
BTIM4 ITR2 GPTIM4
ITR3 BTIM3
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9.4.3.4 EEITH
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9.4.3.5 ITHERMA
TR AT L E R — i KA (CFGR_TRIGEN=00) s{iZkfili & B4z (CFGR_TRIGEN!=00)

— b KA A A, LS SRR b A R S fb A W Ml T, R SCHF CRLENABLE # 1 RIS BE
JE ¥ CR_SNGSTRT # 1 Jagh ik, it iZE3h, e iba1E1E; 0% CR.CNTSTRT & 1 j53)
LR, TR V2GS Sh R R B T SR il B s A T
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9.4.3.6 B
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9.4.3.7 PWM #HH

LPTIM A A=A R . (528 lenl # 0 BA % PWM B & OUT i1, PWM 4t A0t ARR desg, (525 tbi
CMP P . THEEHE CNT 5 CMP #1710, 2B PWM, #tiit CFGR_WAVEPOL Bl . BAYK il &,
FRAE RCR WM AT AR AN B2 Ak b o Sl AR T AT AR 221 PWM, W CFGR_WAVE 2 1, AILUVE
WCRRCE 1T

ARR
CMP

CNT

0

PWM 1 [ [ [ ] [ ] ™

Single Pulse — WAVEPOL=0

Set Once
(WAVE=1) —— S

PWM ] L] L] L] IJ\

Single Pulse — WAVEPOL=1

Set Once E—

(WAVE=1) e
& 9-14: PWM % H

9.4.3.8 BEIHLF

LPTIM RS R I A5 A, R e R GEAL T AR AR IENRARZS N A o MRS TR RGR B AL T
IRIAERENRRAS I AT 7= A, JFRERSHS RGN . RERS A A S 0F 1 B A0 8 B ik . SR E . AR
FLACARDCICAT o TER P A7 i n] AAE A P2 20 7= A T A i, 45 SRR AS T e ISR %3 A7 e AL

9.4.4 LPTIM ZH1FE:£

3 9-5: LPTIM HiFsSmaR

Offset Attribute | Reset Value | Register Name | Register Description

0x00 ISR LPTIM interrupt and status register

[10] r 1’h0 OCWKUP Indicates output compare wakeup occurred

The OCWKUP bit is set by hardware when LPTIM_CNT register value reached
the LPTIM_CMP register’s value. To clear OCWKUP, first write 0 to the OCWE
bit in the LPTIM_IER register to disable, then write 1 to the WKUPCLR bit in
the LPTIM_ICR register.
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% 9-5: LPTIM H7FaaMst R (4)
Offset Attribute | Reset Value | Register Name | Register Description
[9] r 1’h0 OFWKUP Indicates overflow wakeup occurred
OFWKUP is set by hardware when LPTIM_CNT register’s value reached the
LPTIM_ARR register’s value and count from zero again. To clear OFWKUP, first
write 0 to the OFWE bit in the LPTIM_IER register to disable, then write 1 to
the WKUPCLR bit in the LPTIM_ICR register.
[8] r 1’h0 UEWKUP Indicates update event wakeup occurred

UEWKUP is set by hardware when an update event was generated (overflow
occurred while repetition counter reached Zero). To clear UEWKUP, first write
0 to the UEWE bit in the LPTIM_IER register to disable, then write 1 to the
WKUPCLR bit in the LPTIM_ICR register.

[3] r 1’h0 ET External trigger edge event

ET is set by hardware to inform application that a valid edge on the selected
external trigger input has occurred. If the trigger is ignored because the timer
has already started, then this flag is not set. ET flag can be cleared by writing 1
to the ETCLR bit in the LPTIM_ICR register.

(2] r 1’h0 0oC Output compare match

The OC bit is set by hardware to inform application that LPTIM_CNT register
value reached the LPTIM_CMP register’s value. OC flag can be cleared by writing
1 to the OCCLR bit in the LPTIM_ICR register.

(1] r 1’h0 OF Overflow occurred

OF is set by hardware to inform application that LPTIM_CNT register’s value

reached the LPTIM_ARR register’s value and count from zero again. OF flag can
be cleared by writing 1 to the OFCLR bit in the LPTIM_ICR register.
[0] r 1’h0 UE LPTIM update event occurred

UE is set by hardware to inform application that an update event was generated
when overflow occurred while repetition counter reached zero. UE flag can be

cleared by writing 1 to the UECLR bit in the LPTIM_ICR register.

0x04 ICR LPTIM interrupt and status clear register

(8] w 1’h0 WKUPCLR wakeup status clear flag
Writing 1 to this bit clears all wakeup status flags in the LPTIM_ISR register.

(3] w 1’h0 ETCLR External trigger valid edge clear flag

Writing 1 to this bit clears the ET flag in the LPTIM_ISR register
(2] w 1’h0 OCCLR Output compare clear flag

Writing 1 to this bit clears the OC flag in the LPTIM_ISR register
(1] w 1’h0 OFCLR Overflow clear flag

Writing 1 to this bit clears the OF flag in the LPTIM_ISR register
[] w 1’h0 UECLR Update event clear flag

Writing 1 to this bit clear the UE flag in the LPTIM_ISR register.
0x08 IER LPTIM interrupt and wakeup enable register
[10] ™w 1’h0 OCWE Output compare Wakeup Enable

0: Output compare wakeup disabled
1: Output compare wakeup enabled
[9] ™w 1’h0 OFWE Overflow Wakeup Enable

0: Overflow Wakeup disabled

1: Overflow Wakeup enabled

2
w
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% 9-5: LPTIM H7FaaMst R (4)
Offset Attribute | Reset Value | Register Name | Register Description
(8] ™w 1’h0 UEWE Update event Wakeup enable
0: Update event Wakeup disabled
1: Update event Wakeup enabled

[3] ™w 1’h0 ETIE External trigger valid edge Interrupt Enable
0: External trigger interrupt disabled

1: External trigger interrupt enabled

[2] w 1’h0 OCIE Output compare Interrupt Enable
0: Output compare interrupt disabled
1: Output compare interrupt enabled

(1] w 1’h0 OFIE Overflow Interrupt Enable

0: Overflow interrupt disabled

1: Overflow interrupt enabled

[] ™w 1’h0 UEIE Update event interrupt enable
0: Update event interrupt disabled
1: Update event interrupt enabled
0x0C CFGR LPTIM configuration register

[23] ™w 1’h0 COUNTMODE | counter mode in internal clock source mode (CKSEL:O). If CKSEL=1, this bit
has no effect.
0: the counter is incremented following each internal clock pulse

1: the counter is incremented following each valid pulse on the external clock

[21] ™w 1’h0 WAVPOL Waveform shape polarity

The WAVEPOL bit controls the output polarity

0: The LPTIM output reflects the compare results between LPTIM_ARR and LP-
TIM_CMP registers

1: The LPTIM output reflects the inverse of the compare results between LP-
TIM_ARR and LPTIM_CMP registers

[20] ™w 1’h0 WAVE Waveform shape

The WAVE bit controls the output shape

0: Deactivate Set-once mode

1: Activate the Set-once mode

[19] w 1’h0 TIMOUT Timeout enable

The TIMOUT bit controls the Timeout feature

0: A trigger event arriving when the timer is already started will be ignored

1: A trigger event arriving when the timer is already started will reset and restart
the LPTIM counter and the repetition counter

[18:17] | rw 2’h0 TRIGEN Trigger enable and polarity

The TRIGEN bits controls whether the LPTIM counter is started by an external

trigger or not. If the external trigger option is selected, three configurations are
possible for the trigger active edge:

00: software trigger (counting start is initiated by software)

01: rising edge is the active edge

10: falling edge is the active edge

11: both edges are active edges

o
i
7
=
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% 9-5: LPTIM H7FaaMst R (4)
Offset Attribute | Reset Value | Register Name | Register Description
[15:13] | w 3’h0 TRIGSEL Trigger selector
The TRIGSEL bits select the trigger source that will serve as a trigger event for

the LPTIM among the below 8 available sources:
000: Iptim_ext0
001: Iptim_ext1
010: Iptim_ext2
011: Iptim_ext3
100: Iptim_ext4
101: Iptim_ext5
110: Iptim_ext6
111: Iptim_ext7

[11:9] ™w 3’h0 PRESC Clock prescaler

The PRESC bits configure the prescaler division factor. It can be one among the
following division factors:

000: /1

001: /2

010: /4

011: /8

100: /16

101: /32

110: /64

111: /128

(8] rw 1’h0 EXTCKSEL External clock source selector

0: external clock source is from Iptim_in

1: external clock source is from LPCOMP (if LPCOMP integrated)

[7:6] ™w 2’h0 TRGFLT Configurable digital filter for trigger

The TRGFLT value sets the number of consecutive equal samples that should be

detected when a level change occurs on an internal trigger before it is considered
as a valid level transition. An internal clock source must be present to use this
feature

00: any trigger active level change is considered as a valid trigger

01: trigger active level change must be stable for at least 2 clock periods before
it is considered as valid trigger.

10: trigger active level change must be stable for at least 4 clock periods before
it is considered as valid trigger.

11: trigger active level change must be stable for at least 8 clock periods before
it is considered as valid trigger.

[5] rw 1’h0 INTCKSEL Internal clock source selector

0: internal clock source is clk_Ip

1: internal clock source is pclk2
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% 9-5: LPTIM H7FaaMst R (4)
Offset Attribute | Reset Value | Register Name | Register Description
[4:3] ™w 2’h0 CKFLT Configurable digital filter for external clock
The CKFLT value sets the number of consecutive equal samples that should be

detected when a level change occurs on an external clock signal before it is con-
sidered as a valid level transition. An internal clock source must be present to use
this feature

00: any external clock signal level change is considered as a valid transition

01: external clock signal level change must be stable for at least 2 clock periods
before it is considered as valid transition.

10: external clock signal level change must be stable for at least 4 clock periods
before it is considered as valid transition.

11: external clock signal level change must be stable for at least 8 clock periods
before it is considered as valid transition.

[2:1] rw 2’h0 CKPOL Clock Polarity

If LPTIM is clocked by an external clock source, CKPOL bits is used to configure

the active edge or edges used by the counter:

00: the rising edge is the active edge used for counting

01: the falling edge is the active edge used for counting

10: both edges are active edges. When both external clock signal edges are con-
sidered active ones, the LPTIM must also be clocked by an internal clock source
with a frequency equal to at least four time the external clock frequency.

11: not allowed

[0] ™w 1’h0 CKSEL Clock selector

The CKSEL bit selects which clock source the LPTIM will use:

0: LPTIM is clocked by internal clock source, according to INTCKSEL

1: LPTIM is clocked by external clock source, according to EXTCKSEL

0x10 CR LPTIM control register

[3] rw 1’h0 COUNTRST Counter reset

This bit is set by software and cleared by hardware. When set to 1 this bit will
trigger a synchronous reset of the CNT register. Due to the synchronous nature
of this reset, it only takes place after a synchronization delay.

COUNTRST must never be set to 1 by software before it is already cleared to 0
by hardware. Software should consequently check that COUNTRST bit is already
cleared to O before attempting to set it to 1.

(2] w 1’h0 CNTSTRT Timer start in Continuous mode

This bit is set by software and cleared by hardware.

In case of software start (TRIGEN[1:0] = 00), setting this bit starts the LPTIM

in Continuous mode.

If the software start is disabled (TRIGEN[I:O} different than 00), setting this bit
starts the timer in Continuous mode as soon as an external trigger is detected.
If this bit is set when a single pulse mode counting is ongoing, then the timer
will not stop at the next match between ARR and CNT registers and the LPTIM

counter keeps counting in Continuous mode.
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3 9-5: LPTIM HFsMatR (41)
Offset Attribute | Reset Value | Register Name | Register Description
(1] w 1’h0 SNGSTRT LPTIM start in Single mode
This bit is set by software and cleared by hardware.
In case of software start (TRIGEN[l:O] = OO), setting this bit starts the LPTIM

in single pulse mode.

If the software start is disabled (TRIGEN[I:O} different than 00), setting this bit
starts the LPTIM in single pulse mode as soon as an external trigger is detected.
If this bit is set when the LPTIM is in continuous counting mode, then the LPTIM
will stop at the following match between ARR and CNT registers.

If this bit is set simultaneously with CNTSTRT, then LPTIM will be in continuous
counting mode.

[] rw 1’h0 ENABLE LPTIM enable

The ENABLE bit is set and cleared by software.

0:LPTIM is disabled

1:LPTIM is enabled

0x14 CMP LPTIM compare register
[23:0] rw 24’h0 CMP Compare value
CMP is the compare value used by the LPTIM.
0x18 ARR LPTIM autoreload register
[23:0] rw 24’h0 ARR Auto reload value

ARR is the autoreload value for the LPTIM. This value must be strictly greater
than the CMP[15:0] value.
0x1C CNT LPTIM counter register

[23:0] r 24’h0 CNT Counter value

When the LPTIM is running with an asynchronous clock, reading the CNT reg-
ister may return unreliable values. So in this case it is necessary to perform two
consecutive read accesses and verify that the two returned values are identical.

0x20 RCR LPTIM repetition register

[7:0] w 8’h0 REP Repetition register value

REP is the repetition value for the LPTIM.

Read REP will return left repetition times. It should be noted that for a reliable
REP register read access, two consecutive read accesses must be performed and
compared. A read access can be considered reliable when the values of the two

consecutive read accesses are equal.

9.5 WDT

A 34~ wDT, HH WDT1 {7 F HPSYS, 24 HPSYS #E A deepsleep, standby ¥ hibernate *ﬁfﬁfé%—ﬂ:ﬂ’ﬁ ;
WDT2 {3 F* LPSYS, >4 LPSYS ##f A deepsleep, standby & hibernate #5515 I T/E; TWDT {3 T° AON, 4t
MNEIFEBC UG REIR R TAE . BREA WDT R NE A S % et 5 5 84 .

9.5.1 T&9T
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9.5.2 WDT BITIERFRK
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PR 15 1 wdt B9 K
AR 1T, RS R 2 B B 2474 0x0C (counter_control)=0x34, wdt ) exfgs 1}

FERE 2 N IES— e TS R AT B 27 A7-45% 0x0C (counter_control)=0x34, wdt U 2345 11 s A SRAEEE 40114y
BT By s v W el 8 AT MR AR wdt (81 35— T8O BEMEA T B B AT A4 0x0C (counter_control)=0x34,
—I/J: Wdt ,f'é%ﬂ:o

BRI 7 -

e 2 T, wdt 75— e i 5 27 E h B 0x14 WDT_SR "1 int_assert 2 1, UBGIA] LU ECE 0x10
) WDT_IDR {9 int_clr S35k #F 3 Bl B 0xc WDT_CCR ' counter_control & 0x76 BPMESRIEE

9.5.2.1 WDT FFEERTE

1. MR HE AT ZEE PR wdt A9 LA, id'® 0x08 H response_mode /74y, HCE 0x0 PEEAR0 1, Fl'E ox1 BEH
K= 2

2. MR wdt filt& reset I [H]FC & 0x00 H' count_value_0 ZFfFd ( IR T 25— 4T HE B ) L& 0x04
T count_value_1 (#ixX 2 T4 AT HEER ORI E )

3. MRPETFRACE 0x08 H reset length AU

4. T2 B 0x0c ' counter_control %ﬁ%ﬁ (=0x76) filk wdt ﬁﬁﬁ‘lﬂf
1~3 BT BAZR, HEAE 4 ZHT5E BT,

9.5.2.2 EEZEIN
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2. wdt F Ox1c Y sync_fg FAEAE N 1 32N start, stop, irq clear, reset flag clear FYEREE M pelk [RIAE ] wdt

ck FRIE AR
3. rst_fg K 1 FIRIL wdt KT reset, HEFFFHR KA iwdt AH R
4. WA oxc FHY counter_control B AEZ:, 4G check XFN sys rec HLIAIAY wdt B4 enable 7747256 1% A B &N

1o

9.5.3 WDT &F1F

oo
AH

% 9-6: WDT HFEsSMER

Offset Attribute | Reset Value | Register Name | Register Description
0x00 WDT_CVRO WatchDog Counter Value 0
[23:0] rw 24°hfIfHF count_value_0 Count Value for 1st TimeOut
0x04 WDT_CVR1 WatchDog Counter Value 1
[23:0] ™w 24’hfffiE count_value_1 Count Value for 2nd TimeOut
0x08 WDT_CR WatchDog Control Register
[4] ™w 1’b1 response_mode O:reset only, l:interrupt and reset
[2:0] ™w 3’b000 reset_length reset pulse length in number of wdt clock cycles
0x0C WDT_CCR WatchDog Counter Control Register
[7:0] rw 8’h0 counter_control | SinglePulse /Write 8'h76 to restart, write8’h34 to stop, else do nothing
0x10 WDT_ICR WatchDog Interrupt Clear Register
[0] wlc 1’60 int_clr SinglePulse /A pulse to clear interrupt
0x14 WDT_SR WatchDog Status Register
[1] r 1’b0 wdt_active Watchdog runs when 1, else 0
[0] r 1’b0 int_assert Interrupt assert when 1
0x18 WDT_WP WatchDog Write Protect Register
[31] r 1’b0 wrpt_st 1 indicates write protect is active
[30:0] w 31’h0 wrpt write 0x58ab99fc generate write_protect, write 0x51ff8621 to release
0x1C WDT_FG WatchDog Flag Register
[3] r 1’60 sync_fg 1 indicates one transition from system clk to wdt clk has complicated
[2] wlc 1’60 sync_fg_clr SinglePulse/A pulse to clear sync flag
[1] r 1’b0 rst_fg 1 indicates wdt has already reset system
[0] wlc 1’b0 rst_fg clr SinglePulse/A pulse to clear reset flag
== |=1=}
9.6.1 FHiFs
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3% 9-7: RTC 17228t %

Offset Attribute | Reset Value | Register Name | Register Description
0x00 TR Time Register
[31] rw 1’h0 PM AM/PM notation

0: AM

1: PM
[30:29] | rw 2’h0 HT Hour tens in BCD format
[28:25] | rw 4’h0 HU Hour units in BCD format
[24:22] | rw 3’h0 MNT Minute tens in BCD format
[21:18] | rw 4’h0 MNU Minute units in BCD format
[17:15] | rw 3’h0 ST Second tens in BCD format
[14:11] | rw 4’h0 SU Second units in BCD format
[9:0] r 10’h0 SS Sub-second counter
0x04 DR Date Register
[31] r 1’h0 ERR reserved for debug
[24] ™w 1’h0 CB century bit, 0 - 2000s, 1 - 1900s/2100s
[23:20] | rw 4h0 YT Year tens in BCD format
[19:16] | rw 4’h0 YU Year units in BCD format
[15:13] | rw 3’h1 WD Week day units

000: forbidden

001: Monday

111: Sunday
[12] ™w 1’h0 MT Month tens in BCD format
[11:8] ™ 4’h1 MU Month units in BCD format
[5:4] ™ 2’h0 DT Date tens in BCD format
[3:0] ™ 4’h1 DU Date units in BCD format
0x08 CR Control Register
[13] ™w 1’h0 TSIE
[ 1 2] ™w 1’h0 WUTIE
[1 1] ™ 1’h0 ALRMIE
[10] ™w 1’h0 TSE
[9] ™ 1’h0 WUTE
(8] ™ 1’h0 ALRME
(6] rw 1'h0 FMT
(3] rw 1’h0 TSEDGE
[0] ™w 1’h0 WUCKSEL
0x0C ISR Initialization and Status Register
[10] ™ 1’h0 INIT
(9] r 1'h0 INITF
(8] r 1'h0 INITS
[7] rwOc 1’h0 RSF
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& 9-7: RTC HTFaaBaf® (42)

Offset Attribute | Reset Value | Register Name | Register Description
(6] r 1’h0 SHPF

[5] r 1’h0 TSOVF

(4] rwOc 1’h0 TSF

[3] rwOc 1’h0 WUTF

[2] r 1’h1 WUTWE

(1] rw0c 1’h0 ALRMF

[0] T 1’h1 ALRMWEF

0x10 PSCLR Prescaler Register

[3 1:24] ™ 8’h80 DIVA_INT

[23:10] | rw 14’h0 DIVA_FRAC

[9:0] ™ 10’h100 DIVB

0x14 WUTR Wakeup Timer Register
[17:0] ™w 18’h3ffff WUT

0x18 ALRMTR Alarm Time Register
[3 1] ™ 1’h0 PM

[30:29] | rw 2’h0 HT

[28:25] | rw 4’h0 HU

[24:22] | w 3’h0 MNT

[2 1:18] ™ 4’h0 MNU

[17:15] ™ 3’h0 ST

[14:11] | rw 4h0 SU

[9:0] ™w 10’h0 SS

0x1C ALRMDR Alarm Date Register
[29] ™ 1’h0 MSKWD

[28] ™ 1’h0 MSKM

[27] ™ 1’h0 MSKD

[26] ™w 1’h0 MSKH

[25] ™w 1’h0 MSKMN

[24] ™w 1’h0 MSKS

[23:20] | rw 4’ho MSKSS

[15:13] ™w 3’h1 WD

[12] ™ 1’h0 MT

[11:8] ™ 4’h1 MU

[5:4] ™w 2’h0 DT

[3:0] ™w 4’h1 DU

0x20 SHIFTR Shift Control Register
[31] ™w 1’b0 ADD1S

[9:0] rw 10’h0 SUBFS

0x24 TSTR Timestamp Time Register
[3 1] r 1’h0 PM

[30:2 9] r 2’h0 HT

[2 8:2 5] r 4’h0 HU
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& 9-7: RTC HTFaaBaf® (42)

Offset Attribute | Reset Value | Register Name | Register Description
[24:22] r 3’h0 MNT

[21:18] | = 4h0 MNU

[17:15] | r 3’h0 ST

[14:11] | r 4’h0 SU

[9:0] r 10’h0 SS

0x28 TSDR Timestamp Date Register
[ 15:1 3] r 3’h1 WD

[ 1 2] r 1’h0 MT

[ 1 1:8] r 4’h1 MU

[5:4] r 2’h0 DT

[3:0] r 4’h1 DU

0x2C OR

0x30 BKPOR Backup 0 Register
[31:0] ™ 32’h0 BKP

0x34 BKP1R Backup 1 Register
[3 1:0] ™ 32’h0 BKP

0x38 BKP2R Backup 2 Register
[31:0] | 1w 32'h0 BKP

0x3C BKP3R Backup 3 Register
[31:0] rw 32’h0 BKP

0x40 BKP4R Backup 4 Register
[3 1:0] ™ 32’h0 BKP

0x44 BKP5R Backup 5 Register
[31:0] ™ 32’h0 BKP

0x48 BKP6R Backup 6 Register
[3 1:0] ™ 32’h0 BKP

0x4C BKP7R Backup 7 Register
[31:0] ™w 32’h0 BKP

0x50 BKP8R Backup 8 Register
[31:0] rw 32’h0 BKP

0x54 BKP9R Backup 9 Register
[3 1:0] ™ 32’h0 BKP

0x58 BKP10R Backup 10 Register
[31:0] ™ 32’h0 BKP

0x5C BKP11R Backup 11 Register
[3 1:0] ™ 32’h0 BKP

0x60 BKP12R Backup 12 Register
[31:0] ™w 32’h0 BKP

0x64 BKP13R Backup 13 Register
[31:0] ™w 32’h0 BKP

0x68 BKP14R Backup 14 Register
[31:0] ™ 32’h0 BKP

0x6C BKP15R Backup 15 Register
[31:0] ™ 32’h0 BKP
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& 9-7: RTC HTFaaBaf® (42)

Offset Attribute | Reset Value | Register Name | Register Description

0x70 BKP16R Backup 16 Register

[31:0] | 1w 32'h0 BKP

0x74 BKP17R Backup 17 Register

[31:0] rw 32’h0 BKP

0x78 BKP18R Backup 18 Register

[3 1:0] ™ 32’h0 BKP

0x7C BKP19R Backup 19 Register

[31:0] ™ 32’h0 BKP

0x80 BKP20R Backup 20 Register

[3 I:O] ™ 32’h0 BKP

0x84 BKP21R Backup 21 Register

[31:0] | 1w 32'h0 BKP

0x88 BKP22R Backup 22 Register

[31:0] rw 32’h0 BKP

0x8C BKP23R Backup 23 Register

[3 1:0] ™ 32’h0 BKP

0x90 BKP24R Backup 24 Register

[31:0] ™ 32’h0 BKP

0x94 BKP25R Backup 25 Register

[3 1:0] ™ 32’h0 BKP

0x98 BKP26R Backup 26 Register

[31:0] | 1w 32'h0 BKP

0x9C BKP27R Backup 27 Register

[31:0] w 32’h0 BKP

0xA0 BKP28R Backup 28 Register

[3 1:0] ™ 32’h0 BKP

0xA4 BKP29R Backup 29 Register

[31:0] ™ 32’h0 BKP

0xA8 BKP30R Backup 30 Register

[3 1:0] ™ 32’h0 BKP

0xAC BKP31R Backup 31 Register

[31:0] ™w 32’h0 BKP

0xB0 PBRCR PBR Control Register

[1] rw 1’b1 SNS reserved for debug

[0] ™w 1'bl RTO reserved for debug

0xB4 PBROR PBRO Register

[31] ™ 1’b0 FORCE1 1: force output value to 1 when output enabled (PBROR_OE=1)

[14:12] | rw 3’h0 SEL select output value when PBROR.FORCE1=0
0: lpsys_ldo_req
1: value set by PBROR.OUT
2: selected by CR1.PBR_SELO in LPSYS_AON (LPTIM3_OUT if PBR_SEL0=2,
~LPTIM3_OUT if PBR_SEL0=3)
3: selected by CR1.PBR_SEL1 in LPSYS_AON (LPTIM3_OUT if PBR_SEL1=2,
~LPTIM3_OUT if PBlLSELl:S)
others: reserved
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& 9-7: RTC HTFaaBaf® (42)
Offset Attribute | Reset Value | Register Name | Register Description

[9] r 1’b0 IN Input value
(8] rw 1’b0 DS1 Drive Select 1. Used to select output drive strength
[7] rw 1’b1 DSo Drive Select 0. Used to select output drive strength
(6] rw 1’b0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[5] rw 1’b1 IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
[4] ™w 1’b0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(3] ™ 1’b0 PE Pull Enable. Logic HIGH enables week pull device
2] ™ 1’b0 IE Input Enable. Logic HIGH enables the input buffer
(1] ™ 1’b1 OE Output enable. Active high
[0] ™w 1’h0 ouT Output value if PBROR.SEL is 0
0xB8 PBR1R PBR1 Register
[14:12] | rw 3’h0 SEL select output value
0: value set by PBRIR.OUT
1: clk_lp

2: selected by CR1.PBR_SELO in LPSYS_AON (LPTIM3_OUT if PBR_SELO=2,
~LPTIM3_OUT if PBR_SELO=3)
3: selected by CR1.PBR_SEL1 in LPSYS_AON (LPTIM3_OUT if PBR_SEL1=2,
~LPTIM3_OUT if PBR_SEL1=3)

others: reserved

[9] r 1’b0 IN Input value
(8] ™w 1’b0 DS1 Drive Select 1. Used to select output drive strength
[7] ™w 1’b1 DSo Drive Select 0. Used to select output drive strength
(6] w 1’b0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[5] rw 1’b1 IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(4] rw 1’b0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
[3] rw 1’b0 PE Pull Enable. Logic HIGH enables week pull device
2] ™w 1'b0 IE Input Enable. Logic HIGH enables the input buffer
(1] ™w 1’bl OE Output enable. Active high
[0] ™ 1’h0 ouT Output value if PBR1R.SEL is 0
0xBC PBR2R PBR2 Register
[14:12] | rw 3’h0 SEL select output value
0: value set by PBR2R.OUT
1: clk_lp
2: selected by CR1.PBR_SELO in LPSYS_AON (LPTIM3_OUT if PBR_SEL0=2,
~LPTIM3_OUT if PB]LSELO:?))
3: selected by CR1.PBR_SEL1 in LPSYS_AON (LPTIMS_OUT if PBR_SEL1=2,
~LPTIM3_OUT if PBILSEL1=3)
others: reserved
[9] T 1’b0 IN Input value
(8] ™ 1’b0 DS1 Drive Select 1. Used to select output drive strength
[7] ™ 1’b1 DSo Drive Select 0. Used to select output drive strength
(6] ™w 1’b0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
(5] ™™ 1’b1 IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(4] ™w 1’b0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
iR P L.
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& 9-7: RTC HTFaaBaf® (42)

Offset Attribute | Reset Value | Register Name | Register Description
(3] ™w 1’b0 PE Pull Enable. Logic HIGH enables week pull device
(2] rw 1’b0 IE Input Enable. Logic HIGH enables the input buffer
[1] rw 1’b1 OE Output enable. Active high
[0] ™w 1’h0 ouT Output value if PBR2R.SEL is 0
0xCO0 PBR3R PBR3 Register
[14:12] | rw 3’h0 SEL select output value
0: value set by PBR3R.OUT
1: clk_lp
2: selected by CR1.PBR_SELO in LPSYS_AON (LPTIM3_OUT if PBR_SEL0=2,
~LPTIM3_OUT if PBILSELO=3)
3: selected by CR1.PBR_SEL1 in LPSYS_AON (LPTIM3_OUT if PBR_SEL1=2,
~LPTIM3_OUT if PBILSEL1=3)
others: reserved
[9] r 1’b0 IN Input value
[8] w 1’b0 DS1 Drive Select 1. Used to select output drive strength
[7] w 1’b1 DSO Drive Select 0. Used to select output drive strength
[6] rw 1’b0 SR Slew Rate. Logic HIGH selects slow slew rate, logic LOW selects fast slew rate
[5] ™w 1'bl IS Input Select. Logic LOW selects CMOS input, logic HIGH selects Schmitt input
(4] ™ 1’b0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(3] ™ 1’b0 PE Pull Enable. Logic HIGH enables week pull device
(2] ™w 1’b0 IE Input Enable. Logic HIGH enables the input buffer
(1] ™w 1’b1 OE Output enable. Active high
[0] w 1’h0 ouT Output value if PBR3R.SEL is 0
0xC4 PAWKUP PA Wakeup Register
[20:16] | rw 5’h1f IS Input Select of wakeup pin. Logic LOW selects CMOS input, logic HIGH selects
Schmitt input. Keep effective during hibernate mode.
bit O: input select of PA50
bit 1: input select of PA51
bit 2: input select of PA52
bit 3: input select of PA53
bit 4: input select of PA54
[12:8] rw 5’h0 PS Pull select of wakeup pin. Logic HIGH selects pull-up, logic LOW select pull-
down. Keep effective during hibernate mode.
bit O: pull select of PA50
bit 1: pull select of PA51
bit 2: pull select of PA52
bit 3: pull select of PA53
bit 4: pull select of PA54
= A
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& 9-7: RTC HTFaaBaf® (42)
Offset Attribute | Reset Value | Register Name | Register Description

[4:0] ™w 5’h0 PE Pull enable of wakeup pin, active high. Keep effective during hibernate mode.
Caution: Pull-functions of all pins can be configured in HPSYS_PINMUX reg-
isters, but in hibernate mode, such information will be lost, which may lead to
wakup pin leakage. Pull-functions set here will keep active in hibernate mode for
wakeup pins to avoid leakage.

bit O: pull enable of PA50

bit 1: pull enable of PA51

bit 2: pull enable of PA52

bit 3: pull enable of PA53

bit 4: pull enable of PA54

0xC8 PBWKUP PB Wakeup Register

[20:16] | rw 5’h1f IS Input Select of wakeup pin. Logic LOW selects CMOS input, logic HIGH selects
Schmitt input. Keep effective during hibernate mode.

bit O: input select of PB32

bit 1: input select of PB33

bit 2: input select of PB34

bit 3: input select of PB35

bit 4: input select of PB36

[12:8] ™ 5’h0 PS Pull select of wakeup pin. Logic HIGH selects pull-up, logic LOW select pull-
down. Keep effective during hibernate mode.

bit 0: pull select of PB32

bit 1: pull select of PB33

bit 2: pull select of PB34

bit 3: pull select of PB35

bit 4: pull select of PB36

[4:0] ™w 5’h0 PE Pull enable of wakeup pin, active high. Keep effective during hibernate mode.
Caution: Pull-functions of all pins can be configured in LPSYS_PINMUX reg-
isters, but in hibernate mode, such information will be lost, which may lead to
wakup pin leakage. Pull-functions set here will keep active in hibernate mode for
wakeup pins to avoid leakage.

bit 0: pull enable of PB32

bit 1: pull enable of PB33

bit 2: pull enable of PB34

bit 3: pull enable of PB35

bit 4: pull enable of PB36
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10 B

10.1 ePicasso™ 5T$EE 2.5D E 25| &
ePicasso i T* HPSYS,

1€ 2.5D BUZALE, HIFZ2H W EGEE SFES KR CPU TR, ePicasso™ NJ&E &K 2.5D KRz H
BB INER S |2, gefgxt 2.5D EGaEhH WEZE . 480k . Tefs SO Re s fIHa 5 sl R T o BRICLISR,
ePicasso™ BEUSHEA L UL RGB EIGHE R, itk T RGN a0 G ik e,

10.1.1 EEEm

ePicasso™ 2 XFRFIUN R R EZ, — DL HNMEIREZ, M—Dpeais st B28m, AR s asm w1
RGB565, RGB888, ARGB8565, ARGB8888, L8, A8, A4, HF/NHimsKZA M7 3 A AE X g, fk
&2 EERPEIER PR E TR . BRILLASE, B2 AL T 5l filter FCE VETH, W] LA 2 UEFRH—
FiE BB, IZERE RT T E B ERA K

10.1.2 BN

ePicasso™ A —MEZFAIRERZE, BR T SXHESIMMIIGRESN, X INEEEZ RGeS LB EIE 4. Fiitanck
FL AT DAZISE 1024 135, A5RENIATLIIAE] 1/65536, 76 X A1 Y 71 E, 4l Fe il ol DA BB S, DA 1o 4%
AFEBYTFR

10.1.3 BEFEiEi

ePicasso™ HINREMIZRR 1 1] LASCRFAE A NRE LAY , S REE SCRF RIS A mORE REIERE o P T LA A SO F Y
sinfcos {H, i AL EMEMBEFE TR BEF AT DIEERT AR R, — PR SE AR I PIRRRAE, e
TEBALREPERE

10.2 LCDC

LCDC 1 T HPSYS,

10.2.1 &9

LCDC 4:Fk LCD Controller, H:I:ZIIRER M NAF2S (B BEUE GBS , ARG R O, B8 Ak =0
BEA B LCDC SRR EE b, AfE:

« DPI/RGB #11: T m7#i%, A GRAM [ 7R 5t

- DBI/8080 % 11: HITHRAPER, ilf GRAM B R

« SPI/DSPI/QSPI 4%11: FI T GRAM 1Y 10T /NS VIR B i 4
« JDI Serial/Parallel #% 1 : JIT* JDI ) {4 SR AL s e
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BT HEE T, LCDC X MG EdE s ARt b=, nTASZHF RGB565, RGB88S L)L f2 ARGB8888 %tk
Ko FERFEMAIIHEIAL [, LCDC tLAEWE LI R ZIR S, T LA 7 fe il i (5 A B T vk

10.2.2 ZEHIN B

R E R & LCDC LA YA HE [ .

APB

LCDC 1

Command Intf

DBI/B080 |

Layer0 ————= Decompression j DPURGB
+
AHB—»] Data Fetch
Engine Blender ~ [—= Post Proc SPIDSPIIQSPI ——

T JDI
Layer1 Series/Parallel

10-1: LCDC ZEH4[H

P rpofy W 2% 2 B R

1. FoEEE. )2t APB Bk Kk FRAERC B84, LCDC I EHE 45, Bxd B i Command Intf
B R BIRE R (B AEE O F o OB B HRAIR, FEH T HRA R b iC e, DL AR D REgiE

2. FMG AL i . LCDC AY Data Fetch Engine #id AHB M4k, MINAESS MIZHURMGEHE, 70 E &% 3
LayerO/Layer1, 1 LayerO A7 (MR SEARREER, T2 2R W 30 00 L 4 HActhe e s 4 o LSS o 44>
layer ZUEHERS SE )G, Blender 4 BUREHRIR B 518 BN 1Y Fr w42 1 o %M %2 LCDC [l i 45 Acik BIR
Buny EEaE g, 08 — ST EHERE, Layer0 1 Layerl $0] LIBASIiRE, BIEEPIEIIAAERE, Blender 1]
DATHC 8 8 7] e 326 B 0 8080

10.2.3 EERTE

LCDC MMt B EB ARy, B 22 E, S &M Layer DA Blender MR, 55 —#Ror2
CICE, F% AN % O X S E

10.2.3.1 EFEGLE

K JZHC E 045 Layer0/Layer1 fJFCE Al Blender PIRACL'E, /W] LAEL'E Layer0O_CONFIG Fll Layer1_CONFIG ZFff
#%, X Layer0 Fl Layer1 #EAT{HRE, JFAC & L ERAEAFNES RE BT Layer0 i L RFRAEHIAEIA , 24 Layer0
) Decompression HEHUHEE)G , FHIFA @A X FCEATFARL, ffEE NS — N RGB8SS,

MEZEPEDE A Blender J&, Blender 23R ¥EFH P C B 1Y K2 AL bR ATm AR AL FR b A TIR S 14E, B— 1 EEA A
O ST R I, At A C YA X3, Blender HXTH B/ MEIG A TiTE, BRI SE TR .
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CANVAS(Xtl, Ytl)
LayerO(Xtl, Ytl)

Layer1(Xtl, Ytl)

Layer0(Xbr, Ybr)

CANVSA(Xbr, Ybr)

Kl CANVAS, Layer0, Layerl 4 H A MZARTRUFAS ARAIZIXEL, (X, Yil) AR EAABER, (Xbr, Ybr)
FORHIEA TR, TTLLEF], Layer0 56475 CANVAS NHE, LI A KE# 4SS 5IRSITHE, Layerl B
ZEBATALA, LLEATRSTHE CANVAS Sb, FTUASS 5115, #E XI55 CANVAS Fil Layer0 #8#&, JIrLA Blender
KX I B2 5 CANVAS —[RlHEE, Bfase X i CANVAS 5, Frliss S CANVAS #EATIR ST .
T HER CANVAS KIRFEN A SEMEZES, Bl CANVAS ¥ 5,

Kifordnst T, LCDC WRACK BIRWIZEAT (FrameBuffer) i th B 5f4 , R4 R 25 K2 AL RS CANVAS A2
PRAC A — BT

Blender #ii tH 2 JG i 252853 Post Processing Fbt, ZAH [ Dithering 7EJ5A EEHIMA—EELS), (HEHLAEN
T, BRI LAMZA R SR EHR A T KBRS

10.2.3.2 #¥OBE
R AR AL M 22 BIAR A, BT AKX R B B S E AR A1 R, LR ARIEAS A4 81 TR B BE B S5
DPI/RGB 11 :

DPI/RGB JZ i Pixel IPHARENAY R L F-ATIE D, HERBCESHOTIS BN A

SH & i [
Freq(pclk) Pixel g4 PCLK_DIV, Pixel Bf$pIMLL, JRI RN R G H0
Hsync Width Hsync 1E 5 BRI % HSW, JEHIN R Pixel Bf4h
Vsync Height Vsync {554 574K VSH
Horizontal Active Width TERMTEE HAW, H—1THIAA %L Pixel 5L
Vertical Active Height HRATE VAH, &HAER Pixel MFT4L
Horizontal Back Porch HBP Z%{ HBP, XL DPI 2 M) HBP S%L
Vertical Back Porch VBP Z%{ VBP, X}h DPI #2M ) VBP S4%
Horizontal Front Porch HFP 244 HFP, XL DPI # M/ HFP 244
Vertical Front Porch VFP %) VFP, Xf[ii DPI #1111 VFP 2%k
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il B e X BB HUn , P T AR YR SL PR e S, BC® Hsync, Vsync, DE, Pclk 555505 E . 2R
INEOLT, XEEfE 5802 E A R

e R, ERCESEA DPI %1105, Fl'¥ DPILEN 5%, RIAl{life DPI #200. ffige/5, A HECE DPI_EN A
0, AREMEIE LCDC W% &%, EN LCDC S AWRRE S RIHD & bk Y Framebuffer 085 % 12 5| 5 5w

DBI/8080 $%11:

DBI/8080 # M TURSNH A1 GRAM M5t %, HRHE MIPI B, DBI 1742 AR GIE 734 TypeA Fl TypeB Pz,
P eSS LA AN, (25 Ea] DA, 7EE LCDC $2 1 B il A £EXT R (1Y) TypeA Fl TypeB.

DBI £ M EES I ES 5 T K.

e ik [
PWH WRX/RDX {55 inactive IR 25 1%k JEL BT Nz A S R G
PWL WRX/RDX {55 active RS HA%K Sl ST g s A S R G

TAH | WRX/RDX {55 inactive J5#] CSX {55 inactive ZEIR JEIIARL | JEIIIXT N Ik hy 22 4o it
TAS CSX {55 active 55 WRX/RDX {55 active $ERJEWIEC | JAIAXT iAok R Geht4h

DL S0 DBI 3OS ) R B S50, Hirp PWH 1 PWL PeiE T DBI 352 M5, HWi & 2 Foh B e B G i
B JEL DI

F— AT EER, DBl EOTAE SRR, R E R RGN, 7] DG B & XN A5 5 /) POL 7
Fen, SEPURNL R 5% .

B T S AL E [, DBI 2 DR SR FRC B . 7R B 50 DB #2115, P AT USSR 285 9 {ERC # 1) LCD_WR
745, id WR_TRIG Ml RD_TRIG ZFfr#sfil A S H4E, it LCD_RD /748 RSN

SPI/DSPI/QSPI 2 :

SPI, DSPI 1 QSPI #BJ& T SPI AU S 4t 1, X HIAE THWRZ 4 . SPLlH HA AR EHEZ, DSPI AW
R, QSPI A VUM, Bt T s X5, SPI 4% AT D/C(Data/Command 14 55 &4 15\ 532h 3-wire
SPI #l 4-wire SPI, 3-wire SPI [} D/C {E— 4R bit, it SDO #F4T{&4i, 4-wire SPI [ D/C A —H B
RFARR, FTLAFENT UL 3-wire SPI Lt 4-wire SPI 5 &7 T IS S fIk— L&

SPI ¥ M FESHALES % 45
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B # #8 B B 44E 2D/2.5D 3|, 960KB [N7F, BT/BLES.3, TinyML FH1Z3 4% Insmse
SH & ik [
CLK_DIV SPI B 434t L LR Ry ESWIRE
LINE SPT izt AR AL S 3-wire/4-wire DL B EABHELL
RO FAC LA X
TEREAEBY B, SRl T R 2,
LCDC A7 BV BRI 26 7 5 4

SPI_CS_AUTO_DIS | SPICS Hzhfs |
H2if M2 B 3l SPI #: 1 Eﬁ CS ',

i HAL T AR RER
TERARAL BB, W T BZ T,
SPI_CLK_AUTO_DIS | SPI 4 H glf5 1k LCDC %4 Ep@gﬁmiyﬁ%@ FREL,
Wi2x B 3his 1k SPI # M55

BT L s E SR, HAhiA g — eS8 5T SPI #2210 B, A% SPI(Z S mutafr s, HAKTT I S%
FAFERR A

5 DBI 42210 —FF, SPI 4210t S 4 fic Bol %, fEak#: T SPI #1005, 5 DBI —F¢, A/ A LU WR_TRIG Fl
RD_TRIG #A7esfi A IE#H4E, X SPI, AT 2 HC S WR_LEN Hl RD_LEN, XM N2FFastiE T SPI
P T 3 % R B B I 1 8 0 w1 AN, Bl 4 DT

JDI Serial/Parallel $2/1:

JDI Serial 1 JDI Parallel #2112 JDI A5 55t & FAGFE 1D, JDI Serial N HFTHEIT, STHFAIXT 23 BRI R4
JDI Parallel /ERIFA58E 1, AT LASCRETHERTE = A 5 %% o DI Serial 422 1 it BEARXT i 80, Mo &SR

SH A it BLE
CLK_DIV JDI Serial B 443551t TRB R R SR 4
JDI_SER_FORMAT | ]DI Serial {& 4% JDI Serial AJLASZ#F 1bit, 3bit, 4bit f K
JDI Serial 4% H 75 & 1% SEBR AT 23 e K ik — BLdg 4,
X HUA] PAXS 454 N A EA TG

JDI_WR_CMD JDI &ikfE4

PL_Esk & JDI Serial 4% M) EZS AL E . JDI Serial 322 N S Hplc BB, FH P75 2EACE JDI Serial ) WR_LEN
iR, € L JDI Serial 2 I BRI bit 758, 7Ei#E WR_TRIG & 2658

JDI Parallel 42 AT LU BUAHX B R /B b, OB MASEFEE L, HEESHNES, BAFESM DI
Parallel 3% P, XTAIN SECGHATRCE . BCESEANT
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FBIRINFE KR/ Z Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark
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SH & it B &
MAX_LINE BRATEL \
MAX_COL B RANEL \
ST_LINE EIRTTEL BT RBEHRTEL
END_LINE LERATY B Ja — TR SR T
ST_COL Ry Rk S—HAREIES AL
END_COL SERGIEL e Ja— 9 SRS L
HCK_WIDTH HCK {55 98 FET R G 1R
HST_WIDTH HST {55 98 LT R Gk R
VCK_WIDTH VCK 55 58 & T R G b %
VST_WIDTH VST {5 5 561 BT R Gen %
VCK_DLY VST #| VCK {55 &R BT R G A
HST_DLY VCK #| HST {55 1Y 1ER ST RGER b 5 15
HCK_DLY HST %] HCK {5 5 HY4ER BT R G L
ENB_ST_COL ENB {55 & 15515k ENB {55 A 8015 — 51514k
ENB_END_COL ENB {5 545 514k ENB {55 A 85 —5151%L
ENB_ST_LINE ENB {5 a1 T4k ENB {5 5 A 800 5 — 41474
ENB_END_LINE ENB {5 545 514k ENB {5 5 A8 o — 174 714L
DP_MODE DP £z SRR/ NG R
454 DI Parallel # H SCRYA R LLEHER )1 T S 2U0BECE o DI Parallel 322

[i] DPI #% F2RMBL, (RE/S 2B A5E M FrameBuffer #ihl BB BG4S [0 HAT S fREXCHIJS , JDI Parallel
A A AT Ak ZE AR L

10.2.4 LCDC &F71F

=] =]

Aa

% 10-1: LCDC E 778 E R

Offset Attribute | Reset Value | Register Name Register Description

0x00 COMMAND

(1] ™w 1’h0 reset 1: reset the whole graphics 0: release the reset
[0] wlt 1’h0 start write 1 to trigger the lcd interface block

0x04 STATUS

(2] r 1’h0 JDI_PAR_RUN JDI parallel interface is running

[1] r 1’h0 DPI_RUN DPI interface is running

[0] r 1’h0 LCD_BUSY LCS controll busy flag

0x08 IRQ

[22] rwlc 1’h0 LINE_DONE_RAW_STAT raw_status of line process done interrupt

[21] rwlc 1’h0 JDI_PAR_UDR_RAW_STAT raw_status of jdi parallel interface under run interrupt
[20] rwlc 1’h0 JDI_PARL_INTR_RAW_STAT | raw_status of jdi parallel interface line interrupt
[19] rwlc 1’h0 DPI_UDR_RAW_STAT raw status of dpi under run interrupt
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% 10-1: LCDC F1FaEmEtER (&)

Offset Attribute | Reset Value | Register Name Register Description

[18] rwlc 1’h0 DPIL_INTR_RAW_STAT raw status of dpi line interrupt

[17] rwlc 1’h0 ICB_OF_RAW_STAT raw status of icb overflow interrupt

[16] rwlc 1’h0 EOF_RAW_STAT raw status of end of frame interrupt

[6] rwlc 1’h0 LINE_DONE_STAT line process done interrupt, masked by mask register

[5] rwlc 1’h0 JDI_PAR_UDR_STAT jdi parallel interface under run interrupt, masked by mask register

(4] rwlc 1’h0 JDI_PARL_INTR_STAT jdi parallel interface line interrupt, masked by mask register

(3] rwlc 1’h0 DPI_UDR_STAT dpi under run interrupt, masked by mask register

2] rwlc 1’h0 DPIL_INTR_STAT dpi line interrupt, masked by mask register

[1] rwlc 1’h0 ICB_OF_STAT icb overflow interrupt, masked by mask register

[0] rwlc 1’h0 EOF_STAT end of frame interrupt, masked by mask register

0x0C SETTING

[26:16] | rw 11’h1ff LINE_DONE_NUM line number of line process done interrupt

(8] w I’hl AUTO_GATE_EN auto clock gating enable

(6] ™ 1’h0 LINE_DONE_MASK line process done interrupt, 0: mask the interrupt

(5] ™w 1’h0 JDI_PAR_UDR_MASK jdi parallel interface under run interrupt mask, 0: mask the interrupt

[4] w 1’h0 JDI_PARL_INTR_MASK jdi parallel interface line interrupt, O: mask the interrupt

(3] ™w 1’h0 DPI_UDR_MASK dpi under run interrupt mask, 0: mask the interrupt

(2] ™w 1’h0 DPIL_INTR_MASK dpi line interrupt, 0: mask the interrupt

[1] ™w 1’h0 ICB_OF_MASK icb overflow interrupt mask, 0: mask the interrupt

[0] ™w 1’h0 EOF_MASK end of frame interrupt mask, 0: mask the interrupt

0x10 CANVAS_TL_POS

[26:16] ™w 11°’h0 YO

[10:0] w 11’h0 X0

0x14 CANVAS_BR_POS

[26:16] | tw 11°’h0 Y1

[10:0] ™w 11’h0 X1

0x18 CANVAS_BG

[27] ™ 1’h0 H_MIRROR set 1 to do horizontal mirror for output image

[26] ™ 1’h0 LB_BYPASS line buffer bypass. Set 1 to bypass line buffer.

[25] ™w 1’h0 ALL_BLENDING_BYPASS if this bit is set, lcdc is in pure dma mode. No blending operation.

[24] ™w 1’h0 BG_BLENDING_BYPASS if this bit is set, the layer is not blending with background. The alpha value will
be reserved to output.

[23:16] | w 8’h0 RED Red color

[15:8] ™w 8’h0 GREEN green color

[7:0] ™w 8’h0 BLUE blue color

0x1C LAYERO_CONFIG

[30] rw 1’h0 V_MIRROR set 1 to do vertical mirror for the layer
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% 10-1: LCDC F1FaEmEtER (&)

Offset Attribute | Reset Value | Register Name Register Description
[29] ™wW 1’h0 ALPHA_BLEND set 1 to enable alpha blending mode. Use layer alpha as blending factor for image
with Alpha.
Alpha_out = Layer_alpha * Image_alpha
[28] ™w 1’h0 ACTIVE layer active flag
[27] ™ 1’h0 LINE_FETCH_MODE line fetch mode
0: address skip every single line
1: address skip every two line
[26] W 1’h0 PREFETCH_EN preload 64 bytes extra data when reading pixel from memory
[25:13] | rw 13’h0 WIDTH source image width (including padding), unit is bytes
[12] ™w 1’h0 FILTER_EN layer color filter enable
[11:4] ™w 8’h0 ALPHA layer alpha value
(3] ™w 1’h0 ALPHA_SEL alpha selection
1’b0: select alpha according to image format
1’b1: select layer alpha
[2:0] ™w 3’h0 FORMAT overlay layer input format
3’h0: RGB565
3’h1: RGB888
3’h2: ARGB8888
3’h3: ARGB8565
3’h4: RGB332
3’h5: A8
3’h6: L8
others: reserved
0x20 LAYERO_TL_POS
[26:16] | w 11°’h0 YO Coordingate Y-value
[10:0] ™w 11°’h0 X0 Coordinate X-value
0x24 LAYERO_BR_POS
[26:16] | rw 11°’h0 Y1 Coordingate Y-value
[10:0] ™w 11’h0 X1 Coordinate X-value
0x28 LAYERO_FILTER
[31:24] | w 8’h0 FILTER_MASK layer color filter mask
[23:16] | w 8’h0 FILTER_R filter r color
[15:8] ™w 8’h0 FILTER_G filter g color
[7:0] ™w 8’h0 FILTER_B filter b color
0x2C LAYERO_SRC
[31:0] ™w 32’h0 ADDR source image RGB data address[3l:0]. For RGB565 format, address should be
aligned to halfword. For ARGB8888 format, address should be aligned to word.
0x30 LAYERO_FILL
[25] w 1’h0 ENDIAN input 565 data format endian
0: R[4:0], G[5:3], G[2:0}, B[4:0]
1: G[Z:O], R[4:0], B[4:0], G[S:S]
[24] ™w 1’h0 BG_MODE not used
[23:16] | w 8’h0 BG_R background r color
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% 10-1: LCDC F1FaEmEtER (&)

Offset Attribute

Reset Value

Register Name

Register Description

[15:8] ™w 8’h0 BG_G background g color
[7:0] ™w 8’h0 BG_B background b color
0x34 LAYERO_DECOMP
[23:13] | rw 11’h0 col_size number of colums in a line of original image, max column size is 1024
[12:1] ™w 12’h0 target_words size of a single channel data before decompression. Unit is half word. Each line
has 3 channels. So for each line, the compressed data size is target_words * 3 *
2 bytes.
[0] ™w 1’h0 enable decompression enable
0x38 LAYERO_DECOMP_CFGO
[31:20] | rw 12’h10 cfg0_reserved
[19:16] | rw 4’h5 lossless_qidx2 condition to decrease qidx
[15:12] | rw 4’h5 lossless_qidx1 up level for adjusted qidx value for low quality block
[11:8] ™w 4’h9 use_lossless_qidx condition to increase qidx
[7:4] ™ 4’h8 extra_threshold the threshold to distinguish high/low quality block
[3:0] ™w 4’h2 extra_high extra bit for high quality bit
0x3C LAYERO_DECOMP_CFG1
[31:28] | rw 4’h8 extra_low extra bit for low quality block
[27:24] | 1w 4h0 block_min_qidx minimum qidx for block mode
[23:20] | rw 4h0 line_min_gqidx minimum qidx for line mode
[19:16] | rw 4h2 failover_bits_b failover compression mode target bits (Blue)
[15:12] | rw 4’h3 failover_bits_g failover compression mode target bits(Green)
[11:8] rw 4’h3 failover_bits_r failover compression mode target bits(Red)
[7:2] ™ 6’h1 cfgl_reserved
(1] ™ 1’b1 dither dithering function
0: off
1: on
[0] ™w 1b1 block_width block_size in pixel unit.
0: 16 pixels
1: 32 pixels
Small block size will cause more blocks and more bits to store block information.
0x40 LAYERO_DECOMP_STAT
[6:0] r 7’h0 buf_max_depth buf max usage
0x60 LAYER1_CONFIG
[30] ™w 1’h0 V_MIRROR set 1 to do vertical mirror for the layer
[29] ™w 1’h0 ALPHA_BLEND set 1 to enable alpha blending mode. Use layer alpha as blending factor for image
with Alpha.
Alpha_out = Layer_alpha * Image_alpha
(28] ™w 1’h0 ACTIVE layer active flag
[27] w 1’h0 LINE_FETCH_MODE line fetch mode
0: address skip every single line
1: address skip every two line
[26] ™ 1’h0 PREFETCH_EN preload 64 bytes extra data when reading pixel from memory
[25:13] | w 13’h0 WIDTH source image width (including padding), unit is bytes
[12] w 1’h0 FILTER_EN layer color filter enable
[11:4] ™w 8’h0 ALPHA layer alpha value
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Offset Attribute | Reset Value | Register Name Register Description
(3] ™w 1’h0 ALPHA_SEL alpha selection
1’b0: select alpha according to image format
1’b1: select layer alpha
[2:0] ™w 3’h0 FORMAT overlay layer input format
3’h0: RGB565
3’h1: RGB888
3’h2: ARGB8888
3’h3: ARGB8565
3’h4: RGB332
3’h5: A8
3’h6: L8
others: reserved
0x64 LAYER1_TL_POS
[26:16] | tw 11’h0 YO Coordingate Y-value
[10:0] w 11’h0 X0 Coordinate X-value
0x68 LAYER1_BR_POS
[26:16] | rw 11’h0 Y1 Coordingate Y-value
[10:0] ™ 11°’h0 X1 Coordinate X-value
0x6C LAYER1_FILTER
[31:24] | 1w 8’h0 FILTER_MASK layer color filter mask
[23:16] | w 8’h0 FILTER_R filter r color
[15:8] ™w 8’h0 FILTER_G filter g color
[7:0] rw 8’h0 FILTER_B filter b color
0x70 LAYER1_SRC
[31:0] ™ 32’h0 ADDR source image RGB data address[31:0]. For RGB565 format, address should be
aligned to halfword. For ARGB8888 format, address should be aligned to word.
0x74 LAYER1_FILL
[25] ™w 1’h0 ENDIAN input 565 data format endian
0: R[4:0], G[5:3], G[2:0}, B[4:0]
1: G[Z:O], R[4:0], B[4:0], G[S:?’]
[24] w 1’h0 BG_MODE not used
[23:16] | rw 8’h0 BG_R background r color
[15:8] ™w 8’h0 BG_G background g color
[7:0] rw 8'h0 BG_B background b color
0x78 DITHER_CONF
[12] wlt 1’h0 Ifsr_load load Ifsr init value
[11:10] | rw 2’h0 Ifsr_load_sel select Ifsr
0: none
1: red
2: green
3: blue
[9:7] w 3’h0 w_r red dither width
gik T
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Offset

Attribute

Reset Value

Register Name

Register Description

[6:4]

™w

3’h0

w_g

green dither width

[3:1]

™w

3’h0

w_b

blue dither width

]

™w

1’h0

en

dither enable

0x7C

DITHER_LFSR

[31:0]

™w

32’h0

init_val

Ifsr init load value

0x80

LCD_CONF

™w

1’h0

ENDIAN

LCD 565 data format endian, this bit would affect SPI, DPI, DBI and AHB interface
565 format

0: R[4:0], G[S:S], G[Z:O}, B[4:O]

1: G[Z:O], R[4:0], B[4:0], G[S:?)]

[17]

™w

1’h0

DIRECT_INTF_EN

when the target LCD is AHB LCD, this bit enable the direct interface to DSI
module. Direct interface has higher bandwidth and speed than AHB interface.

[16:15]

™w

2’h0

JDI_SER_FORMAT

JDI serial format

2’b00: 3-bit mode
2’b01: 4-bit mode
2’b10: 1-bit mode

2’b11: reserved

[14:12]

™w

3’h0

DPI_LCD_FORMAT

DPI LCD format
3’b000: 16-bit confl
3’b001: 16-bit conf2
3’b010: 16-bit conf3
3’b011: 18-bit confl
3’b100: 18-bit conf2
3’b101: 24-bit

others: Reserved

[11:10]

™w

2’h0

SPI_LCD_FORMAT

SPI LCD format

2’b00: 8-bit RGB 3:3:2
2’b01: 16-bit RGB 5:6:5
2’b10: 24-bit RGB 8:8:8
2’b11: Reserved

[9:8]

™w

2’h0

AHB_FORMAT

AHB LCD/RAM output format:
0: RGB565

1: RGB888

2: ARGB8888

3: RGB332

[7:5]

™w

3’h0

LCD_FORMAT

LCD output format:

3’b000: 8-bit RGB 3:3:2

3’b001: 16-bit RGB 5:6:5 over 8-bit bus, 2 cycles/pixel
3’b010: 12-bit RGB 4:4:4

3’b011: 16-bit RGB 5:6:5

3’b100: 18-bit RGB 6:6:6

3’b101: 24-bit RGB 8:8:8

3’b110: 24-bit RGB 8:8:8 over 16-bit bus, 1.5 cycles/pixel
3’b111: 24-bit RGB 8:8:8 over 8-bit bus, 3cycles/pixel

others: Reserved
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% 10-1: LCDC F1FaEmEtER (&)

Offset Attribute | Reset Value | Register Name Register Description
[4:2] ™w 3’h0 LCD_INTF_SEL 3’b000: 8080 DBI Type B
3’b001: SPI interface
3’b010: DBI to DSI interface
3’b011: DPI interface
3’b100: JDI serial interface
3’b101: JDI parallel interface
3’b110: 8080 DBI Type A
3’b111: DPI to DSI interface
[1:0] w 2’h0 TARGET_LCD The Data can be sent to four destinations:
2’b00: LCD panel 0
2’b01: LCD panel 1
2’b10: AHB LCD
2’b11: AHB RAM
0x84 LCD_IF_CONF
[25] ™ 1’h0 CTRL_DLY_SET if this bit is set to 1, LCD control output will be delayed for 1 ledc clock cycle
[24] ™w 1’h0 DO_DLY_SET if this bit is set to 1, LCD data output will be delayed for 1 ledc clock cycle
[23] ™w 1’h0 LCD_RSTB LCD RSTB pin, direct to output
[22] ™w 1’h0 RD_POL LCD RD pin polarity. RD is O for write operation, 1 for idle if polarity bit is set
as 0. RD bit definition is opposite if polarity bit is set as 1.
[21] w 1’h0 WR_POL LCD WR pin polarity. WR is 0 for write operation, 1 for idle if polarity bit is set
as 0. WR bit definition is opposite if polarity bit is set as 1.
[20] ™w 1’h0 RS_POL LCD RS pin polarity. RS is 1 for data access, O for command access if polarity
bit is set as 0. RS bit definition is opposite if polarity bit is set as 1.
[19] ™ 1’h0 CS1_POL LCDO CS pin polarity. CS is 0 for LCD chip select if polarity bit is set as 0. CS
bit definition is opposite if polarity bit is set as 1.
(18] ™w 1’h0 CS0_POL LCD1 CS pin polarity. CS is 0 for LCD chip select if polarity bit is set as 0. CS
bit definition is opposite if polarity bit is set as 1.
[17:12] | rw 6’h0 PWH inactive cycles of LCD_WR/LCD_RD for consecutive write/read operation
[11:6] rw 6’h0 PWL active cycles of LCD_WR/LCD_RD
[5:3] ™w 3’h0 TAH hold cycles, delay from LCD_WR/LCD_RD inactive to LCD_CS inactive
[2:0] ™ 3’h0 TAS setup cycles, delay from LCD_CS active to LCD_WR/LCD_RD active
0x88 LCD_MEM
[31:0] ™ 32’h0 ADDR address for AHB LCD/AHB RAM
0x8C LCD_O_WIDTH
[15:0] rw 16’h0 OFFSET AHB RAM address offset for each line
0x90 LCD_SINGLE
[3] r ’h0 LCD_BUSY LCD/SPI LCD interface is busy for single access
2] wlt 1’h0 RD_TRIG Single read operation trigger
(1] wlt 1’h0 WR_TRIG Single write operation trigger
[0] ™w 1’h0 TYPE LCD access type, this bit could affect all LCD interface including SPI, parellel and
AHB
1’b0: command
1’b1: data
0x94 LCD_WR
[31:0] ™w 32’h0 DATA LCD write data
0x98 LCD_RD
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% 10-1: LCDC F1FaEmEtER (&)

Offset Attribute | Reset Value | Register Name Register Description
[31:0] r 32’h0 DATA LCD read data
0x9C SPI_IF_CONF
[30] ™wW 1’h0 SPI_CLK_INIT SPI CLK idle state value
1’h0: high
1’h1: low
[29] ™w 1’h0 SPI_CLK_POL SPI CLK polarity
1’h0: normal
1’h1: inverted
(28] ™w 1’h0 SPI_CS_POL SPI CS polarity
0: low active
1: high active
[27] rw 1’h1 SPI_CS_AUTO_DIS 1: SPI CS is automatically disabled after data transaction
0: SPI CS is not disabled after data transaction
[26] ™w 1’h0 SPI_CS_NO_IDLE 1: SPI CS is always active during data transaction
0: SPI CS is IDLE in wait state during data transaction
[25] ™w 1’h0 SPI_CLK_AUTO_DIS 1: SPI clock auto disable in wait state during data transaction
0: SPI clock is always on in wait state during data transaction
[24] ™ 1’h0 SPI_RD_MODE SPI read mode:
1’b0: normal read. Send write request before read.
1’b1: direct read. Read data without write request.
[23:22] | rw 2’h0 WR_LEN SPI write data length (single access)
[21:20] | rw 2’h0 RD_LEN SPI read data length (single access)
[19:17] | rw 3’h0 LINE SPI line mode
0: 4-line
1: 4-line with 2 data line(support RGB565 and RGB888)
2: 4-line with 4 data line(support RGB565 and RGB888)
3: reserved
4: 3-line
5: 3-line with 2 data line (support RGB565 and RGB888)
6: 3-line with 4 data line(support RGB565 and RGB888)
7: reserved
[16:14] | rw 3’h0 DUMMY_CYCLE SPI transaction dummy cycle
[13:6] w 8’ha CLK_DIV SPI clock divider
[5:0] ™w 6’h0 WAIT_CYCLE SPI line wait cycle, wait cycle is after each line and is according to SPI clock. 0
refers to no wait cycle.
0xA0 TE_CONF
[20] ™w 1’h0 FMARK_SOURCE TE signal source
1: use TE signal from DSI
0: use TE signal from external pin
[19] ™w 1’h0 FMARK_MODE TE signal trigger mode
1: edge trigger
0: pulse trigger
[18:3] ™wW 16’h0 VSYNC_DET_CNT vsync signal detect counter, used for mode 1 to detect vsync signal
2] ™w 1’h0 MODE 0: vsync only TE mode
1: vsync+hsync TE mode
[1] ™w 1’h0 FMARK_POL TE signal polarity
[0] ™w 1’h0 ENABLE TE enable
LT
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Offset Attribute | Reset Value | Register Name

Register Description

0xA4 TE_CONEF2

[31:0] ™w 32’h0 DLY_CNT TE delay counter
0xA8 DPI_IF_CONF1

[26:16] | rw 11°’h0 HSW dpi hsync width
[10:0] ™w 11’h0 VSH dpi vsync height
0xAC DPI_IF_CONEF2

[26:16] | w 11’h0 HBP horizontal back porch
[10:0] ™w 11’h0 VBP vertical back porch
0xB0 DPI_IF_CONF3

[26:16] | rw 11°’h0 HFP horizontal front porch
[10:0] ™w 11°’h0 VFP vertical front porch
0xB4 DPI_IF_CONF4

[26:16] | w 11°’h0 HAW horizontal active width
[10:0] ™w 11’h0 VAH vertical active height
0xB8 DPI_IF_CONF5

[23] w 1’h0 clk_force_on 1: force DPI clock on

0: DPI clock is controlled by hardware

[22:12] | rw 11°h7fF INT_LINE_NUM DPI interrupt line number
[11] ™w 1’h0 HSPOL hsync polarity

[10] w 1’h0 VSPOL vsync polarity

[9] rw ’h0 DEPOL de polarity

(8] ™ 1’h0 PCLKPOL pixel clock polarity
[7:0] ™w 8’h1 PCLK_DIV pixel clock divider
0xBC DPI_CTRL

[3] ™w 1’h0 DPI_UC dpi update config
2] rw 1’h0 DPI_SD dpi shutdown

[1] w 1’h0 DPI_CM dpi color mode

[0] ™w 1’h0 DPI_EN dpi interface enable
0xCo DPI_STAT

[31:16] | r 16’h1 VPOS dpi vertical position
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% 10-1: LCDC F1FaEmEtER (&)

Offset Attribute | Reset Value | Register Name Register Description
[13:11] | r 3’h0 HSTAT horizontal status
0: idle
1: prep
2: hsync
3: hbp
4: hact
5: hfp
6: wait
[10:0] r 11’h1 HPOS dpi horizontal position
0xC4 JDI_SER_CONF1
[15:8] w 8’h2 CLK_DIV jdi serial clock divider
[4:0] w 5'd1 WR_LEN jdi single write bit length
0xC8 JDI_SER_CONEF2
[3L:16] | rw 16’h0 INIT_LINE_CNT jdi serial init line counter
[15:0] ™w 16’h0 WR_CMD jdi serial data transfer write command
0xCC JDI_SER_CTRL
(1] rw ’h0 EXTCOMIN jdi serial interface extcomin control
[0] ™w 1’h0 DISP jdi serial interface disp control
0xD0 JDI_PAR_CONF1
[31:16] | w 16’h0 MAX_LINE jdi parallel interface max line, line number start from 0
[15:0] ™w 16’h0 MAX_COL jdi parallel interface max column, column number start from 0
0xD4 JDI_PAR_CONEF2
[3L:16] | rw 16’h0 ST_LINE jdi parallel interface start line, line number start from 0
[15:0] ™w 16’h0 END_LINE jdi parallel interface end line, line number start from 0
0xD8 JDI_PAR_CONEF3
[31:16] | rw 16’h0 ST_COL jdi parallel interface start column, column number start from 0
[15:0] ™ 16’h0 END_COL jdi parallel interface end column, column number start from 0
0xDC JDI_PAR_CONF4
[31:16] | w 16’h0 HCK_WIDTH jdi parallel interface HCK width, HSK width = lcd_ck_cycle * HCK_WIDTH
[15:0] ™w 16’h0 HST_WIDTH jdi parallel interface HST width, HST width = lcd_ck_cycle * HST_WIDTH
0xEO0 JDI_PAR_CONF5
[31:16] | rw 16’h0 VCK_WIDTH jdi parallel interface VCK width, VCK width = led_ck_cycle * VCK_WIDTH
[15:0] rw 16’h0 VST_WIDTH jdi parallel interface VST width, VST width = led_ck_cycle * VST_WIDTH
0xE4 JDI_PAR_CONF6
[31:16] | rw 16’h0 VCK_DLY jdi parallel interface VST to VCK delay, VST2VCK delay = lcd_ck_cycle *
VCK_DLY
[15:0] w 16’h0 HST_DLY jdi parallel interface VCK to HST delay, VCK2HST delay = lcd_ck_cycle *
HST_DLY
0xE8 JDI_PAR_CONEF7
[16] ™w 1’h0 DP_MODE double pixel mode. Some jdi parallel screens use large pixel+small pixel structure.
Set this bit to 1 to support this structure.
[15:0] rw 16’h0 HCK_DLY jdi parallel interface HST to HCK delay
0xEC JDI_PAR_CTRL
[31:16] | rw 16’hffff INT_LINE_NUM jdi parallel interface interrupt line number, line number start from 0.
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% 10-1: LCDC F1FaEmEtER (&)

Offset Attribute | Reset Value | Register Name Register Description

[9] ™w 1’h0 VSTPOL jdi parallel vst polarity

(8] ™w 1’h0 VCKPOL jdi parallel vck polarity

[7] rw 1’h0 HSTPOL jdi parallel hst polarity

[6] w 1’h0 HCKPOL jdi parallel hck polarity

[5] w ’h0 ENBPOL jdi parallel enb polarity

(4] ™w 1’h0 XRST jdi parallel interface XRST

[0] ™w 1’h0 ENABLE jdi parallel interface enable

0xFO0 JDI_PAR_STAT

[3L:16] | r 16’h0 VPOS jdi parallel vertical position

[15:0] r 16’h0 HPOS jdi parallel horizontal position

0xF4 JDI_PAR_EX_CTRL

[31] r 1’h0 VCOM VCOM value

[30] r 1’h0 FRP FRP value

[29] r 1’h0 XFRP XFRP value

(28] ™w 1’h0 CNT_EN VCOM/FRP/XFRP counter enable

[23:0] ™w 24’h0 MAX_CNT VCOM/FRP/XFRP max counter

0xF8 JDI_PAR_CONEF8

[3L:16] | rw 16’h0 ENB_ST_COL jdi parallel interface enb start column, column number start from 0
[15:0] ™w 16’h0 ENB_END_COL jdi parallel interface enb end column, column number start from 0
0xFC JDI_PAR_CONF9

[31:16] | rw 16’h0 ENB_ST_LINE jdi parallel interface enb start line, line number start from 0
[15:0] rw 16’h0 ENB_END_LINE jdi parallel interface enb end line, line number start from O
0x100 JDI_PAR_CONF10

[31:16] | rw 16’h0 HC_ST_LINE jdi parallel interface horizontal control start line, line number start from 0
[15:0] ™w 16’h0 HC_END_LINE jdi parallel interface horizontal control end line, line number start from 0
0x110 CANVAS_STATO

[26:16] | r 11’h0 y_cor canvas y cordinate

[10:0] r 11°’h0 x_cor canvas x cordinate

0x114 CANVAS_STAT1

[11:9] r 3’h0 fetch_stat fetch status

[8:6] r 3’h0 prec_stat prec status

[5:3] r 3’h0 postc_stat postc_status

[2:0] r 3’h0 fifo_cnt pre calc fifo count

0x118 OLO_STAT

[23:22] | r 2’h0 sc_Ib0

[21:20] | r 2’h0 sc_Ibl

[19:16] | r 4h0 sc_fe

[15:13] | r 3’h0 sc_be

[12:11] | r 2’h0 sc_out

[10:8] r 3’h0 pf_pr

[7:6] r 2’h0 pf_df
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% 10-1: LCDC F1FaEmEtER (&)

Offset Attribute | Reset Value | Register Name Register Description
[5:4] r 2’h0 data_conv
[3:2] r 2’h0 prefetch_read
[1] r 1’h0 prefetch_out
[0] r 1’h0 done_req
0x11C OL1_STAT
[10:8] r 3’h0 pf_pr
[7:6] r 2’h0 pf_df
[5:4] r 2’h0 data_conv
[3:2] r 2’h0 prefetch_read
[1] r 1’h0 prefetch_out
[0] r 1’h0 done_req
0x120 MEM_IF_STAT
[9:7] r 3’h0 arb_main
[6:4] r 3’h0 arb_read_port
[3:0] r 4’h0 ahb
0x124 PERF_CNT
31:0] ™w 32’h0 VAL ledc performance counter

10.3 eZip™ TiRIESEfEADES
eZip T HPSYS,

eZip™ R EHEAE T H ALK SEN IO i Atk , 475 Zip MUY o &l LU TR0 FH A A J 2
77, LA PREAE B S in gkt Jy o anRBE R NS oN e, i ja fofeff B 4R L st 1a], b
I

BEAL, ezip™ Wb IR LA RAIE A RS0, B4R PNG U, JF S5 DMA #4805 ePicasso™ HX3)
B HISTARAERY, ezip™ Rl DMA B, " LLRIE MRS AAAHTE Flash 50 RAM Y JE48 B i R4 0z
EHWRZAT . TEEREIBIT, ePicasso™ Jdid eZip™ BEHR, SEmEMAFAE TR i f SEmd i i, SR a1l —
MR PR AR AT BT 2209 2.5D 715, I & TR i 7 2T o

L AL, eZip™ AT LA RO FEAIREG E MR A 7K, 1A RGP i KA E M EE B, W)
XM SEER, NI R R R R G RIS TR
eZip™ BEHUENG eZip™ FE4i B R HEA T ifAd i ) i ZARHGE T AHB B EE A RZR I, DS i YR B
A ECEE T AHB B2k ak B A S, epic MM TG 2 abHE
R DU RS

o JHAT AHB Sk A\ i A o T G

o Ty B R B T R S epic FRLR

o AL —N 5 X R R

o YRR SE cache THEE, cache M P AYIH AL N 0] 45 40 fE At 8]
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11 =in

11.1 PDM

AAIEA 2 4> PDM, P07 T HPSYS, i Ak thiEH % 10(PA), #lfE DMACT AikiHK,

11.1.1 &4

PDM (Pulse Density Modulation) Jkuf B2 1 E 22 I T4 PDM A e XCRAEFI Y PDM W5 S5 1L
PCM ( Pulse Code Modulation ) k&g 5 LG Seag S At 31,

FHIIEE

o ISR AT IR AL AT 5, AT LLAICR AL R B 5 5

- AL PDM 22 S XU A K : 3.072MHz , 1.536MHz, 0.768MHz, 1.024MHz, 2.4MHz, 1.6MHz, 0.8MHz
A

- XHE PCM BURIYHESE: 48kHz, 32kHz, 24kHz, 16kHz, 12kHz, 8kHz %

. %45 32bit. 24bit. 16bit. 8bit [ PCM {55

o SCREHERE 0.5dB Jf HA-15dB 3| 45dB 3445 AT A

11.1.2 {EHi%A
PDM (ka5 VIR ) 5 i i S R FRL

Tvaa PDM

CLK CLK

I: L/R  DATA DIN

pVdd
CLK
LUR DATA
CLK _I LI L

l DIN BT XX T XX

Bl 11-1: HFERRIET PDM LR A S A 3

TR g — Xy 2 reMad ik PDM B SR, A2 e M R)— USRI B A2 o i B 22 me A
MIECE T (L/R), Hbh—AZ A1 CLK _EFHA R R, 15— D2 s WINTE CLK T RER AL

Kl o
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11.1.2.1 PDM EHRPIE{K LR

[
I
|
| CLKSEL |
[
I
|
CLK 4: clock :
| generate :
[
o | J
PCLK I * Frmmmmmmm
| Y Y |
[ I
left channel Teft channel N
i : o0 filter |
PIN e el v N RAM
I ? right channel Tig 1 |
' : filter ifo [
[ I
| |
| I

11-2: PDM iR E{R 4

11.1.2.2 PDM EHRHIE$h4EH

clk_sel
- (clk_sel ==1'b1) &&
(clk_div==4'd1)
clk_xtaH8 clk_xtaBp6
> l 5 > 0
clk ] pdm_clko_pre
. mux ————> ld.. >
audio_pll l 16 pdm_clko
> > 1 mux
/ 1

—

& 11-3: PDM #&RHIBF$h L4

PDM FEHAY AP IEA IS, — AV RGEHY 48mHz fidik, — e RGERY T PLL Z80d 16 {50 WHYET4P . T 48mHz
AMPRTE PDM BRI IR e Zeid—A> 5 A5/ IRES S B4 9.6mHz (YIFED, SLRHBIFRIER A PLL (RAEF T — 3k —,
TEZE1d AT LUBC B ) s A5 B R 2R 45 507 2 SO XA b pdm_clko, pdm REBR B2 %) B 1850 pdm_clko/
(sinc_rate xIpf_downsample) o Hrf sinc_rate il Ipf_downsample H4f 41T FAE X FF/74F sinc_rate DAL Ipf_ds #HAT
BC B B R 2 R -

3% 11-1: PDM Z 2 XBSFIE AR XS A H 8RR R E X R R

PDM_CLK(MHz) | Fs (PCM #iili Rate, KHz) | OSR (idX®#Z ) | SINC RATE(CIC TR#Z*) | LPF [FTRHZE | SINC ORDER
3.072 48 64 32 2 3

3.072 32 96 48 2 3

3.072 24 128 64 2 3

3.072 16 192 96 2 3

3.072 12 256 64 4 3

3.072 8 384 96 4 3

1.536 48 32 16 2 4

1.536 32 48 24 2 4

1.536 24 64 32 2 3

1.536 16 96 48 2 3

YR T

UM5601-SF32LB56x-CN 314/435 V1.0.5

©2026 BFR (=) BRAF http://www.sifli.com


http://www.sifli.com

=

= i ~LI SF32LB56x

. FBIRINFE K /& Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark
B OH OB OB B 44E 2D/2.5D 3|, 960KB [N7F, BT/BLES.3, TinyML FH1Z3 4% Insmse

3 11-1: PDM ZR SRR R M HBIRERNEREXRE ()

PDM_CLK(MHz) | Fs (PCM %t Rate, KHz) | OSR (idX#f3 ) | SINC RATE(CIC TR#%) | LPF [ETRHZE | SINC ORDER
1.536 12 128 64 2 3
1.536 8 192 96 2 3
0.768 24 32 16 2 4
0.768 16 48 24 2 4
0.768 12 64 32 2 3
0.768 8 96 24 4 4
1.024 32 32 16 2 4
1.024 16 64 32 2 3
1.024 8 128 64 2 3

2.4 48 50 25 2 4
2.4 24 100 50 2 3
2.4 16 150 75 2 3
2.4 12 200 100 2 3
2.4 8 300 75 4 3
1.6 32 50 25 2 4
1.6 16 100 50 2 3
1.6 8 200 100 2 3
0.8 16 50 25 2 4
0.8 8 100 50 2 3
2.4 32 75 75 LPF bypass 3
1.2 48 25 25 LPF bypass 4
1.2 24 50 25 2 4
1.2 16 75 75 LPF bypass 3
12 12 100 50 2 3
1.2 8 150 75 2
2.8224 44.1 64 32 2 3
2.8224 22.05 128 64 2 3
2.8224 11.025 256 64 4 3
14112 44.14 32 16 2 4
14112 22.05 64 32 2 3
14112 11.025 128 64 2 3
0.7056 22.05 32 16 2 4
0.7056 11.025 64 32 2 3

PAR P S—ATHEC & X PDM AR A P77 A B B AT 0B . i iH ik 3.072mHz, #8080 48kHz, i
HEIENITE 16 LR, XGHIETTITF

PDM Zi A7 a5 A HC B A «

1. FRYE A% e 2 HH AR . AR P 1) PDM_CLK BEFEIFAPUR, Fe'E 0x00 H clk_sel Zf7-#%, 0x0 F/R pdm
B AR 9.6mHz, 0x1 7R pdm ARHR 1 AR E 85 PLL (17705 Bl M) clk_sel FTC
BN 1o CERI PRI AR AL TS )

2. Mm% SINC RATE LA B2 SINC ORDER it B 0x08 H? sinc_rate L) M sinc_order_sel 27 f7-#s , FLH sinc_order_sel
hg 1 %A% SINC ORDER A 4,0 XH)W 3 M4 LPF J5 T RAEERAC E 0x34 1 Ipf_ds ZFFEAF LI Ipf_bypass
T, BOE Ipf_ds ZF1F4% 1 RIRKIN excel WP Ipf FoREE 4, BCHE Ipf_ds Zi174% 0 F/RXTN excel H Ipf T
RAE 2, TiC'E Ipf_bypass A 1 XN A& %) LPF BYPASS, If 0x08 sinc_rate=64, sinc_order_sel=0, 0x34
Ipf_ds=0,
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3. MRIEFE R E AT I R RE(S 5 -

left_en 1
Ff74% 0x0 CFGO | right_en | 1
0

XHIE | ZEFH]
0
0
1

o|lo|~|H
@
ot
o|l~=|ol|®
3

stereo_en

TE 0x0 [ swap_en ZF77#w A 0 I, pdm BRI A EREMZE pdm mic b TH I A EE, o iE
SREEMJE pdm mic TR SR ; 76 0x0 1Y swap_en ZF7Eas A 1 IHNIEAFAHZ , pdm BEHIA R AT
FERAE RN pdm mic NN OB, Z0AE RERIIT pdm mic I AOEORE . IRAET ORI
B o M 0x0 stereo_en=1 left_en=0 rignt_en=0 2 # stereo_en=0 left_en=1 rignt_en=1,

4. HRYE pdm B G LR AT IO, RS O OL SN [ XS 0x38 HY byte_trune FFAFaREATICE, i
B0 XFIY 24bits iy, BCHE 1 XN 16bits Fiiidi, FCE 2 XN 8bits 4, BCE 3 XFLY 32bits Hith . H A
0x38 byte_trunc M1,

5. M ZEA FE TE A 2 T E R S BB E 0x38 1Y byte_con W AF4R, FLHE 0 ZAA PN IEREIES ATF
B4 ARG fifo v, WO 1 WZA A B RORAR AT AR 2B Y fifo o ANJE] byte_con BFAT i HC X N Y
bt e R A DX R

e PR i PR e PR
e PR i LR A PR
JE PR RS K PR
JE PRI i PR A iR
JEFIE A7 IE JEFHIE FFIE
fifo fifo fifo fifo

AN 32 EUARI B 25 A Sk T — B RO AN R — B A s g R 32 FRAREIdE, DL 24 HRARRUS
BHHE, byte_con J 1 AFIINTT EFIR

31 0
1iH 1B RIS
5 1[7:0] 5 1[23:0]
F R IE i IE
HHE2[15:0] HE1[23:8]
AijHIE JE
e #i2[23:0] HdR2[23:16]

VL 16 LEFERGHIEEE, byte_con 2 0 A1 E BT .

UM5601-SF32LB56x-CN 316/435 V1.0.5

©2026 BRI (Ex ) BRAF  http://www.sifli.com


http://www.sifli.com

:h".'

SF32LB56x

FBIRINFE K /MZ Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark

B # #8 B B4 4E 2D/2.5D 3| €, 960KB [7F, BT/BLES.3, TinyML #IZE %% Nk

MSB LSB MSB LSB

FEFEIE FEEIE £i 18 I
g2 [15: o] | Fds1 [15: 0] 2 [15: 01| #¥s1 [15: 0]

FEEIE fE I A7 Vebat )
g4 [15: 0]| #dE3 [15: 0] w4 [15: o] w3 [15: 0]

JEFHIE JEHIE A A
HEe [15: 0] | Hdws [15: 0] e [15: 0] | Hlgs [15: 0]

e IE HEIE

FIFO FIFO

W B A AR BT BRI AR K B TR E

6. M5 dma FYETHULIIRCE dma BYZFFEAT 244 pdm fifo HAVEHE —X—1> 32 AP EdE @
FEHY ram HidikH

7. BCH 0x0 H' pdmcoreen A A7#{lifiE

1~6 NP AEE, HEAE 7 ZATSERng .,

pdm FEEH,

EEE

PDM 3= Az i T2 fifo H B 7= A4

11.1.2.3

HR A A T

11.1.3 PDM 772

PDM RYFEHHESE 0x5009A000,

% 11-2: PDM H1F28EMETR

if dma #EIFE

Offset Attribute | Reset Value | Register Name | Register Description

0x00 CFGO

[9] ™w 1’b0 swap_en 1: Swap right channel and left channel pdm data; 0: Not swap right channel and
left channel pdm data

(8] ™w 1’b0 stereo_en 1:Enable double channels pdm data sampling; 0: Disable double channels pdm
data sampling

[7] ™w 1’b0 right_en 1: Enable right channel pdm data sampling; 0: Disable right channel pdm data
sampling

(6] ™w 1’b0 left_en 1: Enable left channel pdm data sampling; 0: Disable left channel pdm data
sampling

[5:2] ™w 4’h4 clk_div Clock frequency division ratio of 3.072MHz or 9.6MHz according to register
clk_sel

[1] ™w 1’b0 clk_sel 1:Clk select dll 3.072MHz; 0: Clk selct xtal 9.6MHz

[0] ™w 1’b0 pdmcoreen 1:Enable pdm module; 0: Disable pdm module

0x04 CFG1

[10:8] ™w 3’h0 sample_dly_r The number of delay dff before the right data stream in processing

[7:5] ™w 3’h0 sample_dly_1 The number of delay dff before the left data stream in processing
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& 11-2: PDM H1FEEMETR (4)

Offset Attribute | Reset Value | Register Name | Register Description

0x08 SINC_CFG

[8] w 1’b1 sinc_order_sel 1:select four differentiators in sinc filter; O:select three differentiators in sinc filter

[7:0] rw 8'd32 sinc_rate dowmsampling rate of sinc filter

0x14 HPF_CFG

[5] ™w 1’b1 hpf_rst 1:high-pass filter normal operation ; O:reset high-pass filter

(4] ™ 1’b0 hpf_bypass 1:bypass-high pass filter ; 0: enable high-pass filter

[3:0] ™w 4’hd hpf_coeff coefficient of high-pass filter

0x18 PGA_CFG

[13:7] ™w 7’d0 pga_gain_r right channel gain control , the range is -15dB~45dB. Resolution is 0.5dB/LSB

[6:0] ™w 7’d0 pga_gain_l left channel gain control , the range is -15dB~45dB. Resolution is 0.5dB/LSB

0x34 LPF_CFG6

[13] rw 1'b0 Ipf_bypass 1:bypass low-pass filter ; 0: enable low-pass filter

[12] ™w 1’b0 Ipf_ds 1:downsampling rate of low pass filter is two;0:No downsampling of low pass
filter

0x38 FIFO_CFG

(8] ™w 1’b0 Ir_chg 1:exchange storage location of left and right channel; 0: don’t exchange storage
location of left and right channel

[7] ™w 1’b0 rx_dma_msk_1 1:disable left channel dma request; 0: enable left channel dma request

(6] ™w 1’b0 rx_dma_msk_r 1:disable right channel dma request; O: enable right channel dma request

[5:3] ™w 3’h0 pdm_shift the number of data left shift for higher data accuracy

[2:1] ™w 2’b0 byte_trunc 1: 16bits output ; 0: 24bits output ;2: 8bits output ; 3: 32bits output

[0] ™w 1’b0 byte_con 1: combine left channel and right channel; 0: not combine left channel and right
channel

0x44 FIFO_ST

[7] r 1’h0 full_I 1 indicates left channel fifo is full

[6] r 1’b0 empty_l 1 indicates left channel fifo is empty

[5] r 1’b0 almost_full_I 1 indicates left channel fifo is less than two full

[4] r 1’b0 almost_empty_l | 1 indicates left channel fifo is less than two datas left

(3] r 1’h0 full_r 1 indicates right channel fifo is full

2] r 1’b0 empty_r 1 indicates right channel fifo is empty

(1] r 1’b0 almost_full_r 1 indicates right channel fifo is less than two full

[0] r 1’b0 almost_empty_r | 1 indicates right channel fifo is less than two datas left

0x48 INT_ST

[1] r 1’b0 overflow_l 1 indicates left channel fifo has already overflowed and as irq at same time

[0] r 1’b0 overflow_r 1 indicates right channel fifo has already overflowed and as irq at same time

0x4c INT_MSK

(1] ™w 1'b0 int_mask_l 1:disable left channel irq to system; O: enable left channel irq to system

[0] ™w 1’b0 int_mask_r 1:disable right channel irq to system; O: enable right channel irq to system

0x50 INT_CLR
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3 11-2: PDM HFaalRbtaR (4)
Offset Attribute | Reset Value | Register Name | Register Description

[3]:2] RSVD

[1] wlc 1’b0 int_clr_l1 clear left channel irq
[0] wlc 1’b0 int_clr_r clear right channel irq
11.2 128

ASAA 1A 128, AT HPSYS, HAfHEREE 10(PA), nlJi DMACT KiK.

11.2.1 &Y

2s(tm 1S, Hi: Inter IC Sound) 2K, MAREE UL IR N ELEMUEZR, 2 CWRITHIA RN BT F i & 2 18] ) 35 43
S0 T o R 1) — e R, IR R MR, LB TE B A Z B, Tz B T 2
BARRG

HH 128 A MSB Xf55 (ZEX5% ), LSB X%I5% (£%F55 ) Hl 128 bRzt
128 FRUERZCUNT B R -

BAEEBRBE LRCLK /&5 BCLK 55 — A~ EIHAERHES MSB, oAb —E 3] LSB #iF1% . L5k T 7K |
BCLK MR MRAEAR (BCLK=Fs x Fil & x RN, FERERAER) LSB A E—A-RAER) MSB Z [HI#RIL %47 A
HIE) BCLK J&1, LRCLK & 0 f&fiZeriEi%dii, LRCLK A 1 &5 4 B 5 .

:Lfﬁfﬁmmmummummwmmmmmm

& 11-4: 128 h/ﬁﬁ‘t

128 ZEXF 55U T E s -

FRUEZ X SRS R EIE ) MSB B AHXS T BCLK SER —ANp 20X S48 Ui 2245 Al 8048 19 MSB 7E LRCLK
Wi AAL)E BCLK 93—~ EFHIA . LRCLK 1 fefiZeriiidls, LRCLK o &y s il .
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' LRCLK 32 Clocks | 32 Clocks
.‘ « « > 'l
' ’ LGﬂ Channel i I & mw Channel
l BCLK | L]
MM&MMMRMMFLMMM
|
mse LSBl MSB LSB:
| 248it Mode | 2481 Mode |
@@CD@@C 00 OEOEAORANOO—
'208-lModo |208uMooo :
P.CD@@CDO@ FEOEEOOO :
I |
|168uMooo | 68it Mode :
|

11-5: 128 A X}5%

128 A% 55U F B s

FEE LSB f£5i5E i[RI, LRCLK SERUEE Wk EI%%, LRCLK & 1 &5 2/ B 5dE, LRCLK iy o f&Hif A
T

' LRCLK 32 Clocks | 32 Clocks
: (4 ll 1L 1L I I
l " ] ” Right Channel

Left Channol ! W i
fif ﬂMLFL ﬂILF'
I MS8 LSBl I.$8|
| 24Bit Mode 248Bit Mode

mem
——EEOEOOOG—— Z>G>®C
§ 4 4 @@C:)@@f f f y @@C

11-6: 12S X F

11.2.2 128 Thaetk

128 B AT LS RE 2 AR, BT, MCU AT DI AERAER P LRCK A1 bit B4 BCLK, MU}, BCLK
1 LRCK H&MEEEEE, MCU % 12S BB % .

128 BRI SCRFAE X SR 57 =Rt o 7 T80T, P Al IR SR A2 L BCLK Al LRCK FY HL 311G
/z’f':o
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1@% 128 AN E A TAEMZR, Pt n] IR TR S MCLK R, Rtk LAgh, 128 BHehJEIsHn T PLL /Y
T, IR T 128 WAl R E TR

f?ﬁ

11.2.3 128 175

12S1 FyFEHINEZ 0x50009000,

= 11-3: 128 7SR

Offset Attribute | Reset Value | Register Name Register Description
0x10 TX_PCM_FORMAT
[5] rw 1’h0 track_flag 0: stereo
1: mono
[4:0] rw 5’h10 dw tx source pcm data width N(N>=8)

common value is 8,13,14,16,18,20,22,24

This data width indicate the tx fifo output data width.

When writing to tx fifo, please refer to following format:

Mono 8 bit: ﬁfo_data[31:0] = L3,L2,L1,L0, each word contains 4
samples, so four samples need read one word

Stereo 8 bit: ﬁfo_data[.’,l:O] = R1,L1,R0,LO, each word contains 2
samples, so two samples need read one word

Mono 13/14/16 bit: fifo_data[31:0] = L1,L0, each word contains 2
samples, so two samples need read one word

Stereo 13/14/16 bit: ﬁfo_data[31:0} = RO,L0, each word contains 1
samples, so each sample need read one word

Mono 18/20/22/24 bit: ﬁfo_data[31:0] = L0, each word contains 1
samples, so each sample need read one word

Stereo  18/20/22/24  bit: fifo_data[31:0][0] = LO,
ﬁfo_data[31:0] [1]=RO, each 2 words contain 1 samples, so

each sample need read two word

0x20 TX_PCM_SAMPLE_CLK
[12:0] ™w 13'd250 fs_duty source PCM sample clock duty cycle(with GCLK=12MHz):
250 for 48K FS
272 for 44.1K FS
375 for 32K FS
500 for 24K FS
544 for 22.05K FS
750 for 16K FS
1000 for 12K FS
1088 for 11.025K FS
1500 for 8K FS
0x30 TX_RS_SMOOTH
[0] ™w 1’h0 en 0: Disable TX re-sample smooth filter
1: Enable TX re-sample smooth filter
This function is not implemented.
0x40 TX_PCM_CH_SEL
ZERT I
UM5601-SF32LB56x-CN 321/435 V1.0.5

©2026 BHRHE (=) ARAF  http://www.sifli.com


http://www.sifli.com

=

Sl

SF32LB56x

BB B

FBIRINFE KR/ Z Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark
= 1%8E 2D/2.5D 5|2, 960KB N7F, BT/BLE 5.3, TinyML #1424 hnik =g

= 11-3: 128 FTEESMEIR (4)

Offset

Attribute

Reset Value

Register Name

Register Description

[3:2]

™w

2’h0

left_channel_sel

TX re-sampling module setting:
00: TX left = source left

01: TX left = source right
10,11:

TX left = (source left + source right)/2

[1:0]

2’h0

right_channel_sel

TX re-sampling module setting:

00: TX right = source right

01: TX right = source left

10,11: TX right = (source left + source right)/2

0x50

TX_VOL_CTRL

[3:0]

4’hf

vol

Note:

volume control:
0000:
0010:
0100:
0110:
1000:
1010:
1100:
1110:

+6dB, 0001: +4.5dB,
+3dB, 0011: +1.5dB,
0dB, 0101: -1.5dB,
-3.0dB, 0111: -4.5dB,
-6.0dB, 1001: -7.5dB,
-9dB, 1011: -10.5dB,
-12dB, 1101: -13.5dB,
-15dB, 1111: mute

1) +1.5db = 20log(1+1/4-1/16+1/1024)
2) -1.5dB = 20log(1-1/8-1/32-1/512-1/2048)

0x60

TX_LR_BAL_CTRL

[5:4]

2’h0

en

LR balance enable:

00: both left and right in full volume

10: left channel balance volume adjustment enable
01: right channel balance volume adjustment enable

11: reserved, still kepp left and right in full volume

[3:0]

4h0

bal_vol

Balance volume control:
0000:
0010:
0100:
0110:
1000:
1010:
1100:
1110:
Note:
1) bit[5:0] = 101111 for left mute

2) bit[5:0] = 011111 for right mute

3) bit[5:4] =00or 11, bit[3:0} is don’t care

4) +1.5db = 20log(1+1/4-1/16+1/1024)

5) -1.5dB = 20log(1-1/8-1/32-1/512-1/2048)

Reserved, 0001: -1.5dB,
-3.0dB, 0011: -4.5dB,
-6.0dB, 0101: -7.5dB,
-9.0dB, 0111: -10.5dB,
-12dB, 1001: -13.5dB,
-15dB, 1011: -16.5dB,
-18dB, 1101: -19.5dB,
-21dB, 1111: mute

0x70

AUDIO_TX_LRCK_DIV
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R 11-3: 128 HFERMETR (4)
Offset Attribute | Reset Value | Register Name Register Description
[27:16] | W 12'd125 duty_high TX LRCK duty cycle high:
125 for 48K FS
136 for 44.1K FS
185 for 32K FS
250 for 24K FS
272 for 22.05K FS
375 for 16K FS
500 for 12K FS
544 for 11.025K FS
750 for 8K FS

[11:0] ™w 12'd125 duty_low TX LRCK duty cycle low:
125 for 48K FS

136 for 44.1K FS

190 for 32K FS

250 for 24K FS

272 for 22.05K FS

375 for 16K FS

500 for 12K FS

544 for 11.025K FS
750 for 8K FS

Note:

1)duty_cycle = 12M/FS

0x80 AUDIO_TX_BCLK_DIV
[5:0] ™w 6’h5 duty TX serial bit clock duty cycle
5 for 48K FS
4 for 44.1K FS
5 for 32KFS
10 for 24K FS
8 for 22.05K FS
15 for 16K FS
20 for 12K FS
16 for 11.025K FS
30 for 8KFs
0x90 AUDIO_TX_FORMAT
[4:0] rw 5’h10 pem_data_width I12S out pcm data width
M >= 16,
common value: 16, 18, 20, 22, 24
0xa0 AUDIO_SERIAL_TIMING
(3] rw 1’h0 Irck_pol TX LRCK polarity control.
0: disable TX_LRCK inventor
1: enable TX_LRCK inventor
for standard 12§, set tx_Irck_pol to low
for Left/Right Justified, set tx_Irck_pol to hgih
(2] ™w 1’h0 slave_en audio code transmit mode select.
0: master mode, 1: slave mode
ZERT I
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R 11-3: 128 HFERMETR (4)
Offset Attribute | Reset Value | Register Name Register Description
[1:0] ™w 2’h0 timing 00: 12S mode
01: Left justified
10: right justified
11: reserved
0xb0 AUDIO_TX_FUNC_EN
[1] ™w 1’h0 tx_intf_sel 1: select external tx interface O: select internal apb tx interface
[0] ™w 1’h0 tx_en 1: enable O:disable
0xc0 AUDIO_TX_PAUSE
[0] ™w 1’h0 tx_pause TX pause control when tx_enable = 1.
1: pause
0: TX work
0xc8 AUDIO_I2S_SL_MERGE
[0] ™w 1’h0 slave_timing_merge when work as an 128 slave, and external 12S master TX/RX share
an only BCLK/LRCK, we need set this bit high.
0: 12§ slave use separated timing control  port.
TX_BCLK_IN/TX_LRCK_IN  and  RX_BCLK/RX_LRCK_IN
are separated.
1: I12S  slave use the same BCLK/LRCK, the
TX_BCLK_IN/TX_LRCK also is used for RX controller.
0x100 AUDIO_RX_FUNC_EN
(1] ™w 1’h0 rx_intf_sel 1: select external rx interface 0: select internal apb rx interface
[0] ™w 1’h0 rx_en 1: enable 0: disable
0x110 AUDIO_RX_PAUSE
[0] rw 1’h0 rx_pause RX pause control when rx_enable = 1.
1: pause
0: RX work
0x120 AUDIO_RX_SERIAL_TIMING
(3] rw 1’h0 Irck_pol RX LRCK polarity control.
0: disable RX_LRCK inventor
1: enable RX_LRCK inventor
for standard 12§, set tx_Irck_pol to low
for Left/Right Justified, set tx_Irck_pol to hgih
[2] rw 1’h0 slave_en audio code receiver mode select.
0: master mode, 1: slave mode
[1:0] ™w 2’h0 timing 00: 128
01: Left justified
10: right justified
11: reserved
0x130 AUDIO_RX_PCM_DW
[4:0] ™w 5’h10 pem_data_width For 12S and left justified mode, M can be 8,13,14,16
For right justified mode, M can be 8, 13, 14, 16, 18, 20, 22, 24
0x140 AUDIO_RX_LRCK_DIV
LR T L.
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R 11-3: 128 FIFEaMER (41)
Offset Attribute | Reset Value | Register Name Register Description

[27:16] | rw 12'd125 duty_high RX LRCK duty cycle high:
125 for 48K FS

136 for 44.1K FS

185 for 32K FS

250 for 24K FS

272 for 22.05K FS

375 for 16K FS

500 for 12K FS

544 for 11.025K FS

750 for 8K FS

[11:0] w 12'd125 duty_low RX LRCK duty cycle low:
125 for 48K FS

136 for 44.1K FS

190 for 32K FS

250 for 24K FS

272 for 22.05K FS

375 for 16K FS

500 for 12K FS

544 for 11.025K FS
750 for 8K FS

Note:

1)duty_cycle = 12M/FS

0x150 AUDIO_RX_BCLK_DIV
[9:0] ™w 10’h5 duty RX serial bit clock duty cycle
5 for 48K FS
4 for 44.1K FS
5 for 32KFS
10 for 24K FS
8 for 22.05K FS
15 for 16K FS
20 for 12K FS
16 for 11.025K FS
30 for 8KFs
0x160 RECORD_DATA_SEL
[0] ™w 1’h0 rs_data_sel 0: 12S audio recording 1: BT recording
0x170 RX_RE_SAMPLE_CLK_DIV
ZER T I
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= 11-3: 128 FTEESMEIR (4)

Offset Attribute | Reset Value | Register Name Register Description
[12:0] ™w 13'd250 rs_duty source PCM sample clock duty cycle:
250 for 48K FS
272 for 44.1K FS
375 for 32K FS
500 for 24K FS
544 for 22.05K FS
750 for 16K FS
1000 for 12K FS
1088 for 11.025K FS
1500 for 8K FS
Note:
1)duty_cycle = 12M/FS
0x180 RX_RE_SAMPLE
[0] ™w 1’h0 smooth_en 0: Disable RX re-sample smooth filter
1: Enable RX re-sample smooth filter
0x190 RECORD_FORMAT
(1] ™w 1’h0 track 1: mono recording, 0: stereo recording
[0] ™w 1’h0 dw 0: 8bit 1: 16bit
RX fifo data format:
Mono 8 bit (unsigned): RX FIFO_DIN[31:0] = L3,L2,L1,L0, each
four samples need one FIFO write operation
Stereo 8 bit (unsigned): RX_FIFO_DIN[31:0] = R1,L1,R0,L0, each
tow samples need one FIFO write operation
Mono 16 bit (Signed 2’s complement): RX_FIFO_DIN[31:0] =
L1,L0, each two samples need one FIFO write operation
Stereo 16 bit (Signed 2’s complement): RX_FIFO_DIN[31:0] =
RO,LO, each sample need one FIFO write operation
0x1a0 RX_CH_SEL
[3:2] w 2’h0 left_channel_sel RX re-sampling module setting:
00: RD left = RX left
01: RD left = RX right
10,11: RD left = (RX left + RX right)/Z
[1:0] rw 2’h0 right_channel_sel RX re-sampling module setting:
00: RD right = RX right
01: RD right = RX left
10,11: RD right = (RX left + RX right)/2
0x200 BT_PHONE_CTRL
[5] ™w 1’h0 bb_i2s_bps_to_cdc bypass baseband 128 interface to audio codec i2s interface
0: no bypass, 1: bypass
(4] ™w 1’h0 bt_pcm_if_bps bypass baseband PCM signals to BT VCI master:
0: no bypass, 1: bypass
(3] w 1’h0 bt_path_sel BT path select
0: digital path, 1: analog path
(2] rw 1’h0 bt_mix_smooth_filter_en 0: disable the smooth filter for background mixer
1: enable the smooth filer for background mixer
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= 11-3: 128 FTEESMEIR (4)

Offset Attribute | Reset Value | Register Name Register Description
(1] ™w 1’h0 bt_back_mix_en background mixer enable
0: disable, 1: enable
[0] rw 1’h0 bt_ph_en BT phone enable
0: disable, 1: enable
0x210 BB_PCM_FORMAT
[10] rw 1’h0 pem_clk_pol input BB pcm clock polarity:
0: rising edge for data transmitting, falling edge for data receiving
1: rising edge for data receiving, falling edge for data transmitting
[9] ™w 1’h0 i2s_lrck_pol 0: no bb_i2s_Irck input inventor
1: enable bb_i2s_lrck input inventor
for standard 12§, set tx_Irck_pol to low
for Left/Right Justified, set tx_Irck_pol to high
(8] rw 1’h0 pcm_Isb_flag Serial PCM data bit sequence.
0: MSB first, 1: LSB first
[7] w 1’h0 pcm_sync_flag 0: short sync, 1: long sync
[6:5] rw 2’h0 pem_tim_sel 00: 12S timing, 01: Left Justified
10: Right Justified, 11: PCM timing
[4:0] w 5’h8 pem_dw Baseband Master PCM data width (>=8)
Common value: 8, 13,14, 16, 18, 20, 22, 24.
for 12S/Left Justified/Right Kistified timing, bb_pcm_dw >=16
For PCM timing, only 8, 13, 14, 16 configure value is available.
0x220 BT_PCM_DW
[4:0] ™w 5’h10 dw BT PCM master data width (>= 8),
common value: 8, 13,14, 16
0x230 BT_PCM_TIMING
[2] rw 1’h0 clk_pol BT PCM master output pcm clock polarity:
0: rising edge for data transmitting, falling edge for data receiving
1: rising edge for data receiving, falling edge for data transmitting
[1] ™w 1’h0 sync_flag 0: short sync, 1: long sync
[0] ™w 1’h0 Isb_flag Serial PCM data bit sequence.
0: MSB first, 1: LSB first
0x240 BT_PCM_CLK_DUTY
[9:0] w 10’h0 clk_duty BT_PCM_CLK duty cycle
<= (GCLK/(bt_pcm_sync*bt_pcm_dw))
0x250 BT_PCM_SYNC_DUTY
[5:0] rw 6’h0 sync_duty PCM_SYNC  duty cycle (bt_pecm_sync frequency =
bt_pclk_clk/bt_pcm_sync_duty)
0x260 BT_VOL_CTRL
[3] w 1’h0 vol_adj_en BT volume adjust enable
[2:0] ™w 3’h0 vol BT master volume
0x300 INT_MASK
LR
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= 11-3: 128 FTEESMEIR (4)

Offset Attribute | Reset Value | Register Name Register Description
[1] ™w 1’hl tx_fifo_int_mask Interrupt mask for TX FIFO pop underflow, high active
[0] rw 1’h1 rx_fifo_int_mask Interrupt mask for RX FIFO push overflow, high active
0x310 INT_STATUS
[1] w 1’h0 tx_fifo_underflow TX FIFO pop underflow
[0] rw 1’h0 rx_fifo_overflow RX FIFO push overflow
0x400 TX_DMA_ENTRY
[31:0] w 32’h0 tx_dma_entry TX DMA entry
0x440 RX_DMA_ENTRY
[31:0] r 32’h0 rx_dma_entry RX DMA entry
0x480 DMA_MASK
[1] rw 1’h1 tx_dma_mask TX DMA mask enable:1: mask0: do not mask
[0] ™w 1’h1 rx_dma_mask RX DMA mask enable:1: mask0: do not mask
0x500 DEBUG_LOOP
[23:16] | tw 8’h2 sp_clk_div sp clock divider value
(8] wlc 1’h0 sp_clk_div_update update sp clock divider
(2] w 1’h0 sp_clk_sel clock select
0: xtal clock
1: pll clock
(1] ™w 1’h0 ad2da_loop_back RX->TX Loop debug control:
0: disable
1: enable, internally connect RX Resampled PCM to TX Resample
PCM input
[] ™w 1’h0 da2ad_loop_back TX->RX Loop debug control:
0: disable
1: enable, internally connect TX SDTO to RX SDTI
0x600 FIFO_STATUS
[7:0] ™w 8’h0 fifo_status_out FIFO Status output:
Bit [7:0] = tx_fulltx_empty,tx_almost_full,tx_almost_empty,
rx_full,rx_empty,rx_almost_full,rx_almost_empty
0x700 TX_EQUALIZER_EN
[0] ™w 1’h0 tx_equalizer_en 0: Disable TX equalizer
1: Enable TX equalizer
equalizer is not implemented
0x710 TX_EQUALIZER_GAIN1
[29:25] | tw 5’h0 band6_gain
[24:20] | tw 5’h0 band5_gain
[19:15] | w 5’h0 band4_gain
[14:10] | 1w 5’h0 band3_gain
[9:5] ™w 5’h0 band2_gain
[4:0] ™w 5’h0 band1_gain
iR T
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= 11-3: 128 BHTEEeRRATR (48)

Offset Attribute | Reset Value | Register Name Register Description
0x720 TX_EQUALIZER_GAIN2

[31:20] RSVD

[19:15] | rw 5’h0 band10_gain

[14:10] | rw 5’h0 band9_gain

[9:5] rw 5’h0 band8_gain

[4:0] rw 5’h0 band7_gain

11.3 Audprc

Audprc 1T HPSYS.

11.3.1 &

Audpre B4 FR Audio Process Controller, H = # I AEZ X RAE AR BCE BEERIATAIE , IR SIS &
KPR E IR, Audpre WX EMI A SRTIRE A G 218, TR, MY, SRR, TP ] DI 22
XX LE DI REHEAT B

11.3.2 ZR%ZEM

f— Tx_cho TXDL(1.23)

12s ouT

EQ10
TXDR(1.23) Analog DAC

o

B («— moutcho

{«——{ TxOut_ch1

Rx_ch0 RXDL(1.23)
e 125 IN
Volume

RXDR(1.23) Analog ADC

11-7: Audprc 545

Audpre EE AR E B AL, Hi i B9 TX A2 A RX . TX I BRI A7 28 18] 36 22 128 i i i
s E AU DAC, RXGHFFNIM 128 Fy Admsl B ADC 55285, Il Ar =Sl

11.3.3 IheedA
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11.3.3.1 FEEREHRER

REEARFEHAIR SRC ] URIETRBUE F BRI ARFER, Fe i 1/16~160 RAERFEHMG 25
Half-band JEHEAS I Sinc JEBCASLLN, FIF 5 ZAREHA S BRAER, XERFERFARBH SO TRCE, &
B B AL

RAE RN NI =2 Half-band JEI S, DA —2 Sinc JEIRES . BF—2 Half-band JEJE 20T ISR 2 £
B L SREES T oREE, Sinc JEUEREAT LASZIR 0.5~2 LI 0 Bk B SR RE R 1 SRR R 40 L 191«

Ratio = Ratio (hbl) * Ratio (hb2) * Ratio (hb3) * Ratio (sinc)

=2} Half-band JEIEAFE5FIAHIA] , FCE 5 EARAH] . QnRA SO 2 £ FORAE, WIBCE Hbf enable 7 1, [AIHY mode
WEN 0, WIRFFEIIN 2 /% FRFE, NEE Hbf enable 4 1, [Flf mode BE N 0, ERIATEHL T Hbf Y enable
N0, RN Half-band JEH A TIE, ASUUERFER, =2 Half-band IS IYICE , USRI REE R4
H bR R R4 L]

e —2 Sinc JEPARA AL E S EL, ZHE enable FURFERFE e LU Sinc_ratio, Sinc_ratio A 3 1bit & J5 AT 5
B, S 1 DRI 30 NL/NBUNE, X KA R 17239,

PIFBLL 16KHz %5 44.1KHz A15], X} SRC #H4THCE .
16KHz ¥ 44.1KHz A PR LT 77 X

« T —. 16KHz->32KHz->44.1KHz
« JTZ& . 16KHz->32KHz->64KHz->44.1KHz

XGRS EEBAT LA, HZE—rh, SRH—%% Half-band JEI #5E4T 2 £ SRFE, SRIGMHH] Sinc JEJE#S Ratio
H 1378 f. LN, REEWIZK Half-band JEPARIEATIE 4 5 FOREE, SRJ5 Sinc JEIEER Ratio 4 0.689 5. Wi
PR EAALLES, % Sinc JEIEASAY Ratio T 1, JEIEASMERE B H F—ub ) FrRIkE e —.

11.3.3.2 BEiE

TREHRHL (DAC Mixer,DAC Mux) JEfE DAC i [, A RISk A& TR & k.

DAC Mixer HYAJE VYRS TX Kdi, PUBKE I Zeid BB a6, 720 G Bt A0 11 o 1 ) e — S IS iy 0 e 0
BAHERTITIAT, PR EBURCE nT LK S TX R PUEE s, don] AR . BRI IS HH 4748 mixlsrcO,

mixlsrcl, mixrsrcO, mixrsrcl,

DAC Mux Wi A DAC WIMEEEE, A1 ADC MBS . Mux TR H 7205 Mixer AH[A], 2K PO p& 4 A TR
B L e s B— PR AR AT B . E1¢ﬂu%%%fﬁ%§ muxlsrcO, muxlsrcl, muxrsrcO, muxrsrcl,
11.3.3.3 iEmiATHRER

DAC 1 ADC 38 [ H 2 7 438 25 8 15 B Volume,, 7045 TR %25 0001 19 4% B ST JB Rl J&-18~13dB, A/ 0.5dB.

11.3.3.4 JETSEHEHR

W et EQ fe 2 3 HF 10 Py, FH P T2 BLE eqstage RIFRERT 2L AL, B—2h 5 M8, It 50
DNSEOTLIECE . AP T DM TR A a8, SRS SEICE A Audpre, IIHER A6 AT 22
SEfHBE eq_clr, %% eq_clr_done N 1 )5, THBR eq_clr BIW], X—WRZE N TIEBRNPIGETEIERE . R AU
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Frimbe, B sl st ok — i, HAT nTREJT IR i 2 A7 i I e

11.3.4 BERTE
11.3.4.1 BEE Tx 1 Rx #iE

Audpre ) Tx T3 AT LASZ 35 B 16bit/24bit FISTAAR 16bit BT UERKE 2, e 30F 4 B30 (Srikm 5
PR Do A Tx JEE AT LU BCE format 27 F7, SCRFERHE 16bit/24bit BOF M. X T2 AR 16bit Y SR (4
32bit BURM A A A 16bit (UEUR), (UH TxEIH o FHEIE 2 AT LRy, aTLRAE S Mode PR 77851 T4
BUE . 4 Tx i@iH 0 B Wi RS 16bit BT, Tx WiA 1 SEa805H, JCEFEH. FAEY Tx @il 2 fiEh
SEAKR 16bit AU, Tx Wi 3 AWE A, JCEEH.

Audpre /Y Rx 3#3H 0] ASCHREHLRE 16bit/24bit M P MBS, 2 3ChE 2 S, 0> Re JIE W] DR LS
format ZFfEaY, SCREFLES 16bit/24bit 1 E

BCESE Tx Al Rx BE AR AT I Z G, b 2 RCE XS DMA, Xt Tx Al Rx Gl 38 Aa A A 2

11.3.4.2 [iE DAC &

DAC 38 BT A S SCEE R 4Bk, 40 SRC, EQ, Mixer, Mux, Volume. 772l &, SRC 1 EQ ¥
FE A PN S RE A B R TR AR A A s AGEIE R TT . S AMERCE Mux MR, Wik
PE R GHIEBIE S Tx B BRIRS , TSR 1R RE AR, 75004 ) BVE 35 AS [R) 45 1 fal i

Be B 58 DAC NEBREELS , FTLUGHE I 277728 dst_sel BB DAC Y% FIFRBEEE, Wi dst_sel & 0, N DAC ¥
SPHEF] Codec HEHRL, 1238 Pt S 15 24bit STARFT , 40t Codec FRHG , MBI S0 e AL LS ARAAOU S 5
o QR dst_sel 7 1, W DAC #dls w6 3 128 B, 1200 B dne i S RF 16bit SRR, Bdlin)s 2l 505 128
POt . ik dst_sel & 2, W DAC $dE 2 #1% 2 Audpre Tx_out iHiH , %108 fix 5 SCHF 24bit AR, FHPAl
DA E DMA K A Tx_out 38 BEHOT A% N AE2S 4]

FRICLISN, DAC i Hid i 20 B RAE I B PR AN RAE L o I n] DLSE 68 F B Y5 PLL 580# 48MHz
Ak, X HLA ZLORIE DAC 8 B G A B S i FAR B — 2, HLZd I A -5 0 AR (R A —
o R BN Tx_out JEIE, WA ZERK,

11.3.4.3 BLE ADC @i

ADC 18 P& B —> Volume bk, it B 5¢ Volume Ji& 1] LAE i 27 fE %% src_sel fil' & ADC BRI . A0SR src_sel N
0, N ADC BV K Codec FibR, %M MK fivien T 4HE 24bit KR, Codec BENE T ADC SRAERIHMER 4ok
PUES o W sre_sel 77 1, W ADC Fli R iF A 128 #5268 Mt i SCRF 16bit SERFS , HAREE R IH TN
128 B4 11,

55 DAC il #%—FE, ADC il i 200 BRI A 0 L, I Bh IR 25 ¥R — 2, Zad 705 I b 22
HEFRER—E

24 ADC %ifiid T Mux 25| DAC i@ gHT, ADC B3 Rx i @ AL 2 2520, P a] DL R S BE Rx
JEIERAE ADC %R .

11.3.5 Audprc BH1Fs2
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B oW B K

3 11-4: Audprc FTFas e R

Offset Attribute | Reset Value | Register Name Register Description
0x00 id
[31:0] ™w 32’hA0000 rev revision id
0x04 cfg
[20] wlc 1’h0 audclk_div_update audprc clock divider update, write 1 to update
[19:16] | rw 4’h2 audclk_div audprc clock divider, 0 and 1 means divide by 1
(9] ™w 1’h0 stb_clk_sel audio strobe clock select

0: use xtal clock to generate strobe

1: use pll clock to generate strobe
(8] ™w 1’h0 auto_gate_en auto clock gating enable, high active
[7] rw 1’h0 adc_path_en adc path enable
(6] rw 1’h0 dac_path_en dac path enable
(5] rw 1’h0 adc_path_sreset adc path software reset, high active
(4] rw 1’h0 dac_path_sreset dac path software reset, high active
(3] w 1’h0 adc_path_flush adc path fifo flush, high active
(2] rw 1’h0 dac_path_flush dac path fifo flush, high active
(1] ™w 1’h0 sreset audprc software reset, high active
[0] rw 1’h0 enable audprc enable
0x08 stb
[31:16] | rw 16’h1 adc_div adc strobe divider
[15:0] ™w 16’h1 dac_div dac strobe divider
0x0C irq
[25] ™w 1’h0 tx_out1_fifo_uf_mask | tx_out channel 1 fifo underflow mask, 0: mask the interrupt
[24] ™w 1’h0 tx_outO_fifo_uf_mask | tx_out channel O fifo underflow mask, 0: mask the interrupt
(23] rw 1’h0 rx_in_fifo_of_mask rx input fifo overflow mask, 0: mask the interrupt
[22] ™w 1’h0 tx_out_fifo_uf_mask tx output fifo underflow mask, 0: mask the interrupt
[21] rw 1’h0 rx1_fifo_uf_mask rx channel 1 fifo underflow mask, 0: mask the interrupt
[20] rw 1’h0 rx0_fifo_uf_mask rx channel 0 fifo underflow mask, 0: mask the interrupt
[19] ™w 1’h0 tx3_fifo_of_mask tx channel 3 fifo overflow mask, 0: mask the interrupt
[18] ™w 1’h0 tx2_fifo_of_mask tx channel 2 fifo overflow mask, 0: mask the interrupt
[17] ™w 1’h0 tx1_fifo_of_mask tx channel 1 fifo overflow mask, 0: mask the interrupt
[16] ™w 1’h0 tx0_fifo_of_mask tx channel 0 fifo overflow mask, 0: mask the interrupt
[9] rwlc 1’h0 tx_out1_fifo_uf tx_out channel 1 fifo underflow, write 1 to clear
[8] rwlc 1’h0 tx_outO0_fifo_uf tx_out channel 0 fifo underflow, write 1 to clear
[7] rwlc 1’h0 rx_in_fifo_of rx input fifo overflow, write 1 to clear
[6] rwlc 1’h0 tx_out_fifo_uf tx output fifo underflow, write 1 to clear
[5] rwlc 1’h0 rx1_fifo_uf rx channel 1 fifo underflow, write 1 to clear
[4] rwlc 1’h0 rx0_fifo_uf rx channel O fifo underflow, write 1 to clear
[3] rwlc 1’h0 tx3_fifo_of tx channel 3 fifo overflow, write 1 to clear
[2] rwlc 1’h0 tx2_fifo_of tx channel 2 fifo overflow, write 1 to clear
[1] rwlc 1’h0 tx1_fifo_of tx channel 1 fifo overflow, write 1 to clear
[0] rwlc 1’h0 tx0_fifo_of tx channel 0O fifo overflow, write 1 to clear
0x10 tx_ch0_cfg
[7:4] r 4h0 fifo_cnt tx fifo counter

LT
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3 11-4: Audprc HFFE=SMHR (&)
Offset Attribute | Reset Value | Register Name Register Description
(3] ™w 1’h0 dma_msk 1: mask the dma request for tx chO
(2] w 1’h0 mode tx mode
1’h0: mono mode
1’h1: stereo mode
This bit is only used for 16-bit mode, in 24-bit mode, channel can only be set in
mono mode.
In 16-bit stereo mode, tx channel 1 is not working, both left and right audio data
comes from channel 0.
(1] ™w 1’h0 format tx format
0: 16-bit mode
1: 24-bit mode
[0] ™w 1’h0 enable tx channel 0 enable
0x14 tx_chO_entry
[31:0] ™w 32’h0 data tx channel O data entry
0x18 tx_chl_cfg
(7:4] r 4’h0 fifo_cnt tx fifo counter
(3] ™w 1’h0 dma_msk 1: mask the dma request for tx chl
(1] rw 1’h0 format tx format
0: 16-bit mode
1: 24-bit mode
(0] ™w 1’h0 enable tx channel O enable
0x1C tx_chl_entry
[31:0] ™w 32’h0 data tx channel 1 data entry
0x20 tx_ch2_cfg
[7:4] r 4’h0 fifo_cnt tx fifo counter
[3] rw 1’h0 dma_msk 1: mask the dma request for tx ch2
(2] ™w 1’h0 mode tx mode
1’h0: mono mode
1’h1: stereo mode
This bit is only used for 16-bit mode, in 24-bit mode, channel can only be set in
mono mode.
In 16-bit stereo mode, tx channel 3 is not working, both left and right audio data
comes from channel 2.
(1] rw 1’h0 format tx format
0: 16-bit mode
1: 24-bit mode
(0] ™w 1’h0 enable tx channel O enable
0x24 tx_ch2_entry
[31:0] ™w 32’h0 data tx channel 2 data entry
0x28 tx_ch3_cfg
[7:4] r 4’h0 fifo_cnt tx fifo counter
[3] rw 1’h0 dma_msk 1: mask the dma request for tx ch3
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3 11-4: Audprc HFFE=SMHR (&)
Offset Attribute | Reset Value | Register Name Register Description
(1] ™w 1’h0 format tx format
0: 16-bit mode
1: 24-bit mode
[0] ™w 1’h0 enable tx channel 0 enable
0x2C tx_ch3_entry
[31:0] ™w 32’h0 data tx channel 3 data entry
0x30 rx_chO0_cfg
[7:4] r 4h0 fifo_cnt rx fifo counter
(3] rw 1’h0 dma_msk 1: mask the dma request for rx ch0
2] ™w 1’h0 mode rx mode
1’h0: mono mode
1’h1: stereo mode
This bit is only used for 16-bit mode, in 24-bit mode, channel can only be set in
mono mode.
In 16-bit stereo mode, rx channel 1 is not working, both left and right audio data
comes from channel 0.
(1] ™w 1’h0 format rx format
0: 16-bit mode
1: 24-bit mode
[0] ™w 1’h0 enable rx channel O enable
0x34 rx_ch0_entry
[31:0] r 32’h0 data rx channel 0 data entry
0x38 rx_ch1l_cfg
[7:4] r 4h0 fifo_cnt rx fifo counter
[3] ™w 1’h0 dma_msk 1: mask the dma request for rx chl
(1] ™w 1’h0 format rx format
0: 16-bit mode
1: 24-bit mode
[0] w 1’h0 enable rx channel 1 enable
0x3C rx_ch1l_entry
[31:0] r 32’h0 data rx channel 1 data entry
0x40 tx_out_chO0_cfg
[7:4] r 4’h0 fifo_cnt tx out fifo counter
(3] ™w 1’h0 dma_msk 1: mask the dma request for tx out chO
(2] ™w 1’h0 mode tx out mode
1’h0: mono mode
1’h1: stereo mode
This bit is only used for 16-bit mode, in 24-bit mode, channel can only be set in
mono mode.
In 16-bit stereo mode, rx channel 1 is not working, both left and right audio data
comes from channel 0.
(1] ™w 1’h0 format tx out format
0: 16-bit mode
1: 24-bit mode
[0] rw 1’h0 enable tx out channel O enable
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3 11-4: Audprc HFFE=SMHR (&)

Offset

Attribute

Reset Value

Register Name

Register Description

0x44

tx_out_chO_entry

[31:0]

32’h0

data

tx out channel O data entry

0x48

tx_out_chl_cfg

4’h0

fifo_cnt

tx out fifo counter

1’h0

dma_msk

1: mask the dma request for tx out chl

1’h0

format

tx out format
0: 16-bit mode
1: 24-bit mode

1’h0

enable

tx out channel 1 enable

0x4C

tx_out_ch1_entry

[31:0]

32’h0

data

tx out channel 1 data entry

0x50

dac_path_cfg0

[25:24}

2’h0

dst_sel

dac path destination select
2’h0: select audio codec
2’h1: select external interface
2’h2: select apb interface

2’h3: reserved

[23:21}

3’h3

mixrsrcl

dac mixer right channel input sourceO select
3’h0:tx chO

3’h1:tx chl

3’h2:tx ch2

3’h3:tx ch3

3’h4:mute

other: mute

[20:18}

3’h2

mixrsrcO

dac mixer right channel input source0 select
3’h0:tx chO

3’h1:tx chl

3’h2:tx ch2

3’h3:tx ch3

3’h4:mute

other: mute

[17:15]

3’hl

mixlsrcl

dac mixer left channel input sourcel select
3’h0:tx chO

3’h1:tx chl

3’h2:tx ch2

3’h3:tx ch3

3’h4:mute

other: mute

[14:12}

3’h0

mixlsrcO

dac mixer left channel input source0 select
3’h0:tx chO

3’hl:tx chl

3’h2:tx ch2

3’h3:tx ch3

3’h4:mute

other: mute

UM5601-SF32LB56x-CN

335/435

V1.0.5

©2026 BFR (=) BRAF http://www.sifli.com


http://www.sifli.com

Sl

=

SF32LB56x

BB B

FBIRINFE KR/ Z Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark
= 1%8E 2D/2.5D 5|2, 960KB N7F, BT/BLE 5.3, TinyML #1424 hnik =g

3 11-4: Audprc HFFE=SMHR (&)

Offset

Attribute

Reset Value

Register Name

Register Description

[11:6]

™w

6’h3f

vol_r

volume control from -18~13dB, step is 0.5dB
6’h0: -18dB

6’h1: -17.5dB

6’h3e: 13dB

6’h3f: mute

[5:0]

6’h3f

vol_1

volume control from -18~13dB, step is 0.5dB
6’h0: -18dB

6’h1: -17.5dB

6’h3e: 13dB

6’h3f: mute

0x54

dac_path_cfgl

[31:30]

2’h0

src_ch_clr

clear src channal internal data

[29:28}

2’h0

src_ch_clr_done

src channel internal data clear done

27]

1’h0

src_hbf3_mode

3rd stage hbf mode:
0: upsampling

1: downsampling

[29]

2

1’h0

src_hbf3_en

3rd stage hbf enable

[25]

2

1’h0

src_hbf2_mode

2nd stage hbf mode:
0: upsampling

1: downsampling

[24]

2

1’h0

src_hbf2_en

2nd stage hbf enable

23]

2

1’h0

src_hbf1_mode

1st stage hbf mode:
0: upsampling

1: downsampling

1’h0

src_hbf1_en

1st stage hbf enable

2’h0

src_ch_en

source rate converter channel enable

212 |2

1’h0

eq_clr

equalizer clear request

[

1’h0

eq_clr_done

equalizer clear done flag

2

4’ha

eq_stage

set equalizer stage, max is 10.

2

2’h0

eq_ch_en

equalizer channel enable
2’b11: enable both channel
2’b10: enable right chanel only
2’b01: enable left channel only
2’b00: bypass equalizer

[11:9]

3’h3

muxrsrc 1

dac mux right channel input source0 select
3’h0:tx chO

3’hl:tx chl

3’h2:rx chO

3’h3:rx chl

3’h4:mute

other: mute
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3 11-4: Audprc HFFE=SMHR (&)

Offset

Attribute

Reset Value

Register Name

Register Description

(8:6]

™w

3’h2

muxrsrcO

dac mux right channel input source0 select
3’h0:tx chO

3’hl:tx chl

3’h2:rx chO

3’h3:rx chl

3’h4:mute

other: mute

(53]

3’h1

muxlsrcl

dac mux left channel input sourcel select
3’h0:tx chO

3’h1:tx chl

3’h2:rx chO

3’h3:rx chl

3’h4:mute

other: mute

3’h0

muxlsrcO

dac mux left channel input sourceOQ select
3’h0:tx chO

3’h1:tx chl

3’h2:rx chO

3’h3:rx chl

3’h4:mute

other: mute

dac_path_cfg2

2

1’h0

src_sinc_en

sinc filter enable

2

31’h0

sinc_ratio

sinc filter ratio, s31.30 format. Range from 0~2

adc_path_cfg0

2

1’h0

rx2tx_loopback

rx to tx loopback enable

2

1’h0

data_swap

swap adc path left and right channel data

2

1’h0

src_sel

adc path source select
1’h0: select audio codec

1’h1: select external interface

6’h3f

vol_r

volume control from -18~13dB, step is 0.5dB
6’h0: -18dB

6’h1: -17.5dB

6’h3e: 13dB

6’h3f: mute

6’h3f

vol_1

volume control from -18~13dB, step is 0.5dB
6’h0: -18dB

6’h1: -17.5dB

6’h3e: 13dB

6’h3f: mute

0x70

dac_eq_cfg0

[23:0]

24’h0

coef

0x74

dac_eq_cfgl

[23:0]

24’h0

coef
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3 11-4: Audprc HFFE=SMHR (&)

Offset Attribute | Reset Value | Register Name Register Description

0x78 dac_eq_cfg2

[23:0] rw 24’h0 coef

0x7C dac_eq_cfg3

[23:0] ™w 24’h0 coef

0x80 dac_eq_cfg4

[23:0] ™w 24’h0 coef

0x84 dac_eq_cfg5

[23:0] w 24’h0 coef

0x88 dac_eq_cfgé6

[23:0] ™w 24’h0 coef

0x8C dac_eq_cfg7

[23:0] ™w 24’h0 coef

0x90 dac_eq_cfg8

[23:0] ™w 24’h0 coef

0x94 dac_eq_cfg9

[23:0] ™w 24’h0 coef

0x98 dac_eq_cfg10

[23:0] ™w 24’h0 coef

0x9C dac_eq_cfgl1

[23:0] ™w 24’h0 coef

0xA0 dac_eq_cfg12

[23:0] ™w 24’h0 coef

0xA4 dac_eq_cfgl3

[23:0] ™w 24’h0 coef

0xA8 dac_eq_cfgl4

[23:0] ™w 24’h0 coef

0xAC dac_eq_cfgl5

[23:0] rw 24’h0 coef

0xB0 dac_eq_cfgl6

[23:0] rw 24’h0 coef

0xB4 dac_eq_cfgl7

[23:0] ™w 24’h0 coef

5= AN
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3 11-4: Audprc HFFE=SMHR (&)

Offset Attribute | Reset Value | Register Name Register Description
0xB8 dac_eq_cfg18
[23:0] rw 24’h0 coef

0xBC dac_eq_cfg19
[23:0] ™w 24’h0 coef

0xCO dac_eq_cfg20
[23:0] ™w 24’h0 coef

0xC4 dac_eq_cfg21
[23:0] w 24’h0 coef

0xC8 dac_eq_cfg22
[23:0] ™w 24’h0 coef

0xCC dac_eq_cfg23
[23:0] ™w 24’h0 coef

0xD0 dac_eq_cfg24
[23:0] ™w 24’h0 coef

0xD4 dac_eq_cfg25
[23:0] ™w 24’h0 coef

0xD8 dac_eq_cfg26
[23:0] ™w 24’h0 coef

0xDC dac_eq_cfg27
[23:0] ™w 24’h0 coef

0xEQ dac_eq_cfg28
[23:0] ™w 24’h0 coef

0xE4 dac_eq_cfg29
[23:0] ™w 24’h0 coef

0xE8 dac_eq_cfg30
[23:0] ™w 24’h0 coef

0xEC dac_eq_cfg31
[23:0] rw 24’h0 coef

0xFO0 dac_eq_cfg32
[23:0] rw 24’h0 coef

0xF4 dac_eq_cfg33
[23:0] ™w 24’h0 coef
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3 11-4: Audprc HFFE=SMHR (&)

Offset Attribute | Reset Value | Register Name Register Description
0xF8 dac_eq_cfg34
[23:0] rw 24’h0 coef

0xFC dac_eq_cfg35
[23:0] ™w 24’h0 coef

0x100 dac_eq_cfg36
[23:0] ™w 24’h0 coef

0x104 dac_eq_cfg37
[23:0] w 24’h0 coef

0x108 dac_eq_cfg38
[23:0] ™w 24’h0 coef

0x10C dac_eq_cfg39
[23:0] ™w 24’h0 coef

0x110 dac_eq_cfg40
[23:0] ™w 24’h0 coef

0x114 dac_eq_cfg41
[23:0] ™w 24’h0 coef

0x118 dac_eq_cfg42
[23:0] ™w 24’h0 coef

0x11C dac_eq_cfg43
[23:0] ™w 24’h0 coef

0x120 dac_eq_cfg44
[23:0] ™w 24’h0 coef

0x124 dac_eq_cfg45
[23:0] ™w 24’h0 coef

0x128 dac_eq_cfg46
[23:0] ™w 24’h0 coef

0x12C dac_eq_cfg47
[23:0] rw 24’h0 coef

0x130 dac_eq_cfg48
[23:0] rw 24’h0 coef

0x134 dac_eq_cfg49
[23:0] ™w 24’h0 coef

5= AN
UMS5601-SF32LB56x-CN 340/435 V1.0.5

©2026 BFR (=) BRAF http://www.sifli.com


http://www.sifli.com

=

Si—L] SF32LB56x
. B{RINFE K /MZ Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark
B O B K B 44E 2D/2.5D 3|, 960KB [N7F, BT/BLES.3, TinyML FH1Z3 4% Insmse
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Offset Attribute | Reset Value | Register Name Register Description
0x138 RESERVED_IN

[23:16] | rw 8’hf CTRL_2 reserved control 2
[15:8] w 8’hf CTRL_1 reserved control 1
[7:0] w 8’hf CTRL_O reserved control 0
0x13C RESERVED_OUT

[7:0} r 8’h0 STAT reserved status

11.4 Audcodec

11.4.1 EHRI)EE

Audcodec 43 APIF S, HPSYS H1HY audcodec_hp [V f & DAC b, LPSYS A1 audcodec_lp N fL & ADC #RbR LA
T TR ke AR AR B L 1288 AT AT A A LPSYS WRIHAEEC &, 7EACRIDFE T T 5005 5 iR 4.

11.4.2 @IRZEH

reg_adc_ds_sel

Audio ADC Path

DATA ADC 0
——> v [*] CICFiler |—» VOLUME [—»  HPF  [—>  HBF T —
PPing CTRL ‘ ¢2 | 1
Audio DAC Path
DAC
——> VOLUME |[—»  HBFI  [—»  HBFR2 [—»  HBF3 [—» INTERP3 [—»{ SINC Filtler —» SDM ——>

CTRL

[ 11-8: Audcodec 1@ IEZEHE

ADC F1 DAC Wil % I 2RI, SR AR REE R E , 20 shAIXT R A SE s , PRI B A0 2R
R L B ESK

11.4.3 HBERIHEERIA

11.4.3.1 fEEER

MR AR TR 45 Audio PLL, DAC, ADC, Mic #4538 A BRI HL 3L o

11.4.3.2  B§hiEiR
FH P AT ARG B AP AR e PE XTAL48M 2K & Audio PLL /E N0 RS HURTERIE, N3l RS 4R AL b, 0tk
£ Audio PLL, JUTGFZAERCEXT PLL SEATICHE, SEMUS, FiCE SDM Kidk, BE# Audio PLL i TAEMIRE,
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11.4.3.3 ADC &tk

Audcodec_lp SZRF—% ADC, AT DISZHF 24bit/ 16bit PRI, H P AT LIRCE APB A4 Normal B, APB &
AN, HPAATLUGE R APB BZEEEH ADC Bl , a5 )5 3 DMA K& Jkidia % 2 4725 [E] . Normal £ R, ADC
BB 0% 2 Audpre BB, HIP T ZEMN Audpre FLERISEE ADC 38 B4 o

11.4.3.4 DAC 1&t

Audcodec_hp 3ZHF—#% DAC, W] LASCHF 24bit/16bit MR TAL, [AIREH] AT LARC & APB #E30a# Normal £,
APB 3T, DAC %idlick B Audpre B, FHP L Audrpe #RBR, BE5 A8 N NAF AT A B 125 1) DAC bk,

11.4.4 Audcodec ELEiRTE

11.4.4.1 HEMBHIHEE

P A e B A M PSS, S —353 4 bandgap HIBCE , bandgap A#EA audio BEHERMEHLIR, audio fLfrf PR
g, #TESEA 3 bandgap, 2 B NN TREIRAG MR ECE, B, & ADC 1 DAC ¥ ST /)
PERLHRERC S, F PR E e e PRUE A Be M LS TAE, B audio HEHLAHSCHL EH47E audcodec_Ip H1o
11.4.4.2 WHEHBIHESE

Audio RGILALWIFII AP EEE, 4—FPH Xtal48Mhz, 5 Fh% FT0 PLL. BT AT DOEEAL, fioE i, 2
BIRTCHEOR , H R RESZHF 48KHz DL HIEEAE R FER . Je & TIRER, (En] IR TR, JFaene
X 48KHz LT A R . B8 BIAHOCHD & 47 audcodec_Ip 1.

11.4.4.3 ADCEE

WIRTFZ)G ) ADC, WIFFEX) ADC PR A 3403 A TR B il B A5 BEFERARR, &, BH4PJE, ADC
B e R ADC ¥t B AR R 5 A

11.4.4.4 DAC L&

AR LA 5 DAC, WITEEIXNT DAC PRI FEC 0o BT RC . BB R BE G RAER, & &, B4, DAC
BRI

11.4.5 Audcodec F1Fz5

11.4.5.1 Audcodec_lp ZH1Fs

3 11-5: Audcodec_lp HIFEsMETR

Offset Attribute | Reset Value Register Name Register Description
0x00 id
[31:0] r 32’hCODECO001 | func function id
0x04 cfg
ZERT I
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% 11-5: Audcodec_lp HTFEREMETR (4E)

Offset Attribute | Reset Value Register Name Register Description
[2:1] ™w 2’h0 en_dly_sel codec enable delay count
0: no delay
1: 32 pclk
2: 64 pclk
3: 128 pclk
[0] rw 1’h0 enable codec enable
0x08 irq
[21] w 1’h0 adc_ch1_sat_msk interrupt mask. 0: mask the interrupt.
[20] rw ’h0 adc_ch1_apb_uf_msk interrupt mask. 0: mask the interrupt.
[19] ™w 1’h0 adc_ch1_apb_of_msk interrupt mask. 0: mask the interrupt.
(18] ™ 1’h0 adc_chO_sat_msk interrupt mask. 0: mask the interrupt.
[17] ™w 1’h0 adc_chO_apb_uf_msk interrupt mask. 0: mask the interrupt.
[16] ™w 1’h0 adc_chO_apb_of_msk interrupt mask. 0: mask the interrupt.
[5] rwlc 1’h0 adc_ch1_sat adc ch1 saturation interrupt
[4] rwlc 1’h0 adc_ch1_apb_uf adc chl apb fifo underflow interrupt status. Write 1 to clear.
[3] rwlc 1’h0 adc_ch1_apb_of adc chl apb fifo overflow interrupt status. Write 1 to clear.
2] rwlc 1’h0 adc_chO_sat adc chO saturation interrupt
(1] rwlc 1’h0 adc_chO_apb_uf adc chO apb fifo underflow interrupt status. Write 1 to clear.
[0] rwlc 1’h0 adc_chO_apb_of adc chO apb fifo overflow interrupt status. Write 1 to clear.
0x0C adc_cfg
[15:8] ™w 8’h1 clk_div adc clock divider
[6] ™w 1’h0 clk_src_sel adc clock source select
1: pll
0: xtal
(5] ™w 1’h0 path_reset adc path reset, set 1 to reset adc path
[4:3] ™w 2’h0 op_mode adc operation mode
2’h0: normal mode: send adc data out through rx interface
2’h1: apb mode: send adc data out through apb interface
2’h2: raw data apb mode: send adc raw data out through apb interface
2’h3: reserved
[2:0] ™w 3’h0 osr_sel ADC oversample rate
3’b000: 200
3’b001: 300
3’b010: 400
3’b011: 600
other: reserved
0x14 apb_stat
[23:20] | r 4h0 adc_ch1_fifo_cnt
[19:16] | r 4’h0 adc_chO_fifo_cnt
0x20 adc_ch0_cfg
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% 11-5: Audcodec_lp HTFEREMETR (4E)

Offset

Attribute

Reset Value

Register Name

Register Description

[19:18]

™w

2’h0

sat_det_len

adc saturation detect pattern length
2’b00: 16
2’b01: 24
2’b10: 32
2’b11: 48

™w

1’h0

sat_det_en

adc saturation detect

™w

1’h0

data_format

adc data format

1: 16-bit

0: 24-bit

this bit only affect the data format accessed by apb interface. For 24-bit, every
24-bit data occupied 32-bit word. Bit[31:24] are zeros. For 16-bit mode, every
32-bit word contains two 16-bit audio dataD1, DO

[15:12]

™w

4h0

fine_vol

adc fine volume control
range from 0dB to 6dB
step is 0.5dB

4’h0: 0dB

4’h1: 0.5dB

4’hb: 5.5dB

4’hc, 4’hd, 4’he, 4’hf: mute

[11:8}

™

4’ha

rough_vol

adc rough volume control
range from -60dB to 30dB
step is 6dB

4’h0: -60dB

4’h1: -54dB

4’ha: 0dB

4’he: 24dB

4’hf: 30dB

™w

1’h0

dma_en

dma interface enable in apb mode and raw data apb mode
1: enable adc chO dma request interface

0: disable adc chO dma request interface

™w

1’h0

stb_inv

adc strobe inverter

™w

4h0

hpf_coef

high-pass filter coeficient

™w

1’h0

hpf_bypass

high-pass filter bypass

™w

1’h0

enable

adc channel enable

adc_ch1_cfg

™w

2’h0

sat_det_len

adc saturation detect pattern length
2’b00: 16
2’b01: 24
2’b10: 32
2’b11: 48

[17]

™w

1’h0

sat_det_en

adc saturation detect
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% 11-5: Audcodec_lp HTFEREMETR (4E)

Offset Attribute | Reset Value Register Name Register Description
[16] ™w 1’h0 data_format adc data format
1: 16-bit
0: 24-bit
this bit only affect the data format accessed by apb interface. For 24-bit, every
24-bit data occupied 32-bit word. Bit[31:24] are zeros. For 16-bit mode, every
32-bit word contains two 16-bit audio dataD1, DO
[15:12] | rw 4h0 fine_vol adc fine volume control
range from 0dB to 6dB
step is 0.5dB
4’h0: 0dB
4’h1: 0.5dB
4’hb: 5.5dB
4’hc, 4'hd, 4’he, 4’hf: mute
[11:8] ™w 4’ha rough_vol adc rough volume control
range from -60dB to 30dB
step is 6dB
4’h0: -60dB
4h1: -54dB
4’ha: 0dB
4’he: 24dB
4’hf: 30dB
[7] ™wW 1’h0 dma_en dma interface enable in apb mode and raw data apb mode
1: enable adc chO dma request interface
0: disable adc chO dma request interface
[6] ™w 1’h0 stb_inv adc strobe inverter
[5:2] ™w 4’h0 hpf_coef high-pass filter coefficient
[1] ™w 1’h0 hpf_bypass high-pass filter bypass
[0] w 1’h0 enable adc channel enable
0x40 adc_chO_entry
[31:0] r 32’h0 data adc channel0 data output
0x44 adc_chl_entry
[31:0] r 32’h0 data adc channell data output
0x60 common_cfg
[8:6] ™w 3’h0 DC_MR DC test Macro select
[5:3] w 3’h0 DC_BR DC test Block select
[2:0] ™w 3’h0 DC_TR DC test point select
0x64 bg_cfg0
[10:8] w 3’h4 MIC_VREF_SEL select mic vref
[7] ™w I’h1 EN_RCFLT enable bandgap rc filter
(6] ™w 1’hl EN_SMPL enable bandgap sample
(5] ™ I’hl EN_CHOP enable bandgap chop
[4:2] ™w 3’h7 VREF_SEL set vref, 7: 2.8V
(1] ™w 1’h0 LP_MODE 1: bandgap Ip mode
[0] ™w 1’h0 EN enable bandgap
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% 11-5: Audcodec_lp HTFEREMETR (4E)

Offset Attribute | Reset Value Register Name Register Description

0x68 bg_cfgl

[31:0] ™w 32’h0 SAMPCLK_HI bg sample clock high cycle width, based on 0: stop bg sample clock

0x6C bg_cfg2

[31:0] ™w 32’h0 SAMPCLK_LO bg sample clock low cycle width. 0: stop bg sample clock

0x70 refgen_cfg

(8] ™w 1’h0 DISCHG discharge vref

[7:6] ™ 2’h0 RZSEL sel Rz, 0: 1uF cap

(5] ™w 1’h0 LV_MODE low vol mode

[4] ™w 1’h0 LP_MODE 1: Ipmode (adc), 0:dac

[3:2] ™w 2’h1 BM bias mode

[1] ™w 1’h1 EN_CHOP enable ref gen chop

[0] ™w 1’h0 EN enable ref gen

0x74 pll_cfg0

[30:29] ™ 2’h2 SEL_CKREF select ref clock, 2: 24MHz

(28] ™w 1’h0 EN_IARY enable [ array

[27] ™ 1’h0 EN_VCO enable vco

[26:23] ™w 4’h7 SEL_VREF_VCO 1do vref, 7:1.1V

[22] ™w 1’h1 EN_VCO_FLT vco bais filter

[21:17] | tw 5’ha FC_VCO VCO Fcode

[16] ™w 1’h0 VCO_LP_MODE 1: 1Ip mode

[15] ™w 1’h0 EN_ANA enable ana block

[14:1 1] ™w 4’h7 SEL_VREF_ANA I1do vref, 7:1.1V

[10:6} ™ 5’h1 ICP_SEL select Icp, 1:1.25u

[5] rw ’h0 OPEN 1: pll open

[4:0] ™w 5’h0 ICP_OS_SEL Icp os

0x78 pll_cfgl

[15] ™w 1’h0 CSD_EN enable CSD

[14} ™ 1’h0 CSD_RST reset CSD, high active

[13:11] | rw 3’h6 CZ_SEL select Cz

[10:8] w 3’h5 C2_SEL select C2

[7:4] ™w 4’hb RZ_SEL select Rz

[3:0] w 4’hb R3_SEL select R3

0x7C pll_cfg2

(18] ™ 1’h0 EN_LF_VCIN enable vcin for vco

[17:1 5] ™w 3’h4 SEL_LF_VCIN select vcin, 4: 550mV

[14] ™w 1’h0 EN_LF_TSTBUF enable vctrl buf

[13] ™w 1’h0 EN_DIG enable dig block

[12:9] ™w 4’h7 SEL_VREF_DIG 1do vref, 7:1.1V

(8] ™w 1’h1 RSTB resetb

[7] ™w 1’h1 RSTB_SYNC_EN resetb sync

(6] w 1’h0 TE_DTEST enable dtest

[5:2] ™w 4’h0 TR_DTEST select dtest

[1:0] ™ 2’h0 MMD_STG mmd stg

0x80 pll_cfg3

ZERT

UMS5601-SF32LB56x-CN 346/435 V1.0.5

©2026 BRI (Ex ) BRAF  http://www.sifli.com



http://www.sifli.com

=>

Sl

SF32LB56x

FBIRINFE KR/ Z Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark

B H #H B &8k 2D/2.5D 3|8, 960KB 77, BT/BLE 5.3, TinyML #122 R4 nizse

% 11-5: Audcodec_lp HTFEREMETR (4E)

Offset Attribute | Reset Value Register Name Register Description

[31] ™w 1’h0 SDMCLK_POL sdm dig clk polarity

[30] rw 1’h0 EN_SDM enable sdm

[29] rw 1’h1 SDM_DITHER sdm dither

[28] ™wW 1’h1 EN_SDM_DITHER enable sdm dither

[27] ™w 1’h1 SDM_MODE sdm mode

[26] w ’h0 SDMIN_BYPASS 1: bypass FCW and SDIN sdm control signal

[25] rwlc 1’h0 SDM_UPDATE write 1 to update FCW and SDIN value

[24:20] | rw 5’h4 FCW FCW

[19:0] ™w 20’h0 SDIN sdm input

0x84 pll_cfg4

[22] ™w 1’h1 EN_CLK_DIG enable dig clk

[2 1:1 7] ™w 5’h2 DIVA_CLK_DIG DIVA dig clk

[16:15] | rw 2’h1 CLK_DIG_STR strength

[14] rw 1’h0 SEL_CLK_DIG select dig clk O: pll 1: 24MHz from xtal

[13:12] | rw 2’h0 SEL_CLK_DAC_SOURCE 0: xtal 1: pll

[11] ™w 1’h0 EN_CLK_DAC enable dac clk

[10:6] ™w 5’h5 DIVA_CLK_DAC DIVA dac clk

(5] ™w 1’h0 EN_CLK_CHOP_DAC enable dac chop clk

[4:2] ™w 3’h4 DIVA_CLK_CHOP_DAC DIVA dac chop clk

[I:O] ™w 2’h2 DIVB_CLK_CHOP_DAC DIVB dac chop clk

0x88 pll_cfg5

[27] ™w 1’h0 EN_CLK_DAC2 enable dac2 clk

[26:22] ™ 5’h5 DIVA_CLK_DAC2 DIVA dac2 clk

[21] ™w 1’h0 EN_CLK_CHOP_DAC2 enable dac2 chop clk

[20:18] | rw 3’h4 DIVA_CLK_CHOP_DAC2 DIVA dac2 chop clk

[17:16] | w 2’h2 DIVB_CLK_CHOP_DAC2 DIVB dac2 chop clk

[15] ™w 1’h0 EN_CLK_CHOP_REFGEN enable ref chop clk

[14:10} ™w 5’h14 DIVA_CLK_CHOP_REFGEN | DIVA ref chop clk

[9:8] ™w 2’h2 DIVB_CLK_CHOP_REFGEN | DIVB ref chop clk

[7] ™w 1’h0 EN_CLK_CHOP_BG enable bg chop clk

[6:2] ™w 5’h14 DIVA_CLK_CHOP_BG DIVA bg chop clk

[1:0] ™w 2’h2 DIVB_CLK_CHOP_BG DIVB bg chop clk

0x8C pll_cfgé

[25:24] ™ 2’h0 SEL_CLK_ADC_SOURCE 0: xtal, 1: pll

[23] ™w 1’h0 EN_CLK_ADCO enable adcO clk

[22:20] | rw 3’h5 DIVA_CLK_ADCO DIVA adcO clk

[19] ™w 1’h1 SEL_CLK_ADCO select adcO clk

[18] ™w 1’h0 EN_CLK_ADCI1 enable adcl clk

[17:15] | rw 3’h5 DIVA_CLK_ADCI1 DIVA adcl clk

[14] w 1’h1 SEL_CLK_ADC1 select adc1 clk

[13] ™w 1’h0 EN_CLK_ADC2 enable adc2 clk

[12:10] | rw 3’h5 DIVA_CLK_ADC2 DIVA adc2 clk

[9] ™w I’hl SEL_CLK_ADC2 select adc2 clk

(8] w 1’h0 EN_CLK_CHOP_MICBIAS enable micbias chop clk

[7:6] ™w 2’h3 SEL_CLK_CHOP_MICBIAS select micbias chop clk
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% 11-5: Audcodec_lp HTFEREMETR (4E)

Offset Attribute | Reset Value Register Name Register Description
[5] ™w 1’h0 EN_CLK_RCCAL enable RC CAL clk
[4] rw 1’h0 EN_TST_CLK enable test clk
[3:0] rw 4h0 SEL_TST_CLK select clk to test
0x90 pll_stat
2] r 1’h0 SLIPPED_DN slip dn
(1] r 1’h0 SLIPPED_UP slip up
[0] r 1’h0 UNLOCK 1:pll unlock
0x94 pll_cal_cfg
[31:16] | rw 16’hff len calibration length
[1] r 1’h0 done calibration done
[0] rw 1’h0 en calibration enable
0x98 pll_cal_result
[31:16] | r 16’h0 pll_cnt pll calibration counter result
[15:0] r 16’h0 xtal_cnt xtal calibration counter result
0x9C adc_ana_cfg
[6:2] ™w 5’hb CAPCODE ADC cap code
[1] w 1’h0 MICBIAS_EN micbias enable
[0] ™w 1’h1 MICBIAS_CHOP_EN micbias chopping enable
0xA0 adc1_cfgl
[24:23] | rw 2’h0 FSP sampling frequency:
0x0:9.6M
0x1:8.82M
0x2:4.8M
0x3:4.41M
[22:18] | rw 5’ha GC gaincode:
0x0:-10dB
0xa:0dB
Ox1e:20dB
[17:15] | rw 3’h4 VST_SEL start voltage
0x0:VCM+200mV
0x7:VCM+550mV
[14:12] | rw 3’h5 BM_INT1 bias mode of first opamp
[11:9] rw 3’h5 BM_INT2 bias mode of 2nd and 3rd opamp
[8:6] ™ 3’h4 VREF_SEL vref code from proper vem in flash7
0x0:1.2V
0x1:1.4V
0x7:2.6V
[5:4] ™w 2’h3 FCHOP_SEL chopping frequncy
0x0:div8
0x1:divl6
0x2:div32
0x3:div6 4
[3] w 1’h0 VCMST VCM quick settling
2] w 1’h0 CLKOUT_INV inverse output clock
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% 11-5: Audcodec_lp HTFEREMETR (4E)

Offset Attribute | Reset Value Register Name Register Description
[1:0] ™w 2’h3 PERI_BM peripheral circuits biasmode
0xA4 adc1_cfg2
[3] rw 1’h0 EN enable adc
2] ™w 1’h1 RSTB reset adc
(1] ™w 1’h1 CHOP_EN chopping enable
[0] ™w 1’h0 CLEAR clear adc
0xA8 adc2_cfgl
[24:23] | W 2’h0 FSP sampling frequency:
0x0:9.6M
0x1:8.82M
0x2:4.8M
0x3:4.41M
[22:18] | rw 5’ha GC gaincode:
0x0:-10dB
Oxa:0dB
0x1e:20dB
[17:15] | rw 3’h4 VST_SEL start voltage
0x0:VCM+200mV
0x7:VCM+550mV
[14:12] | rw 3’h5 BM_INT1 bias mode of first opamp
[11:9] rw 3’h5 BM_INT2 bias mode of 2nd and 3rd opamp
[8:6] w 3’h4 VREF_SEL vref code from proper vem in flash7
0x0:1.2V
0x1:1.4V
0x7:2.6V
[5:4] ™ 2’h3 FCHOP_SEL chopping frequncy
0x0:div8
0x1:divl6
0x2:div32
0x3:div64
(3] ™w 1’h0 VCMST VCM quick settling
2] ™w 1’h0 CLKOUT_INV inverse output clock
[1:0] ™w 2’h3 PERI_BM peripheral circuits biasmode
0xAC adc2_cfg2
[3] rw 1’h0 EN enable adc
2] ™w 1’h1 RSTB reset adc
(1] ™w I’hl CHOP_EN chopping enable
[0] ™w 1’h0 CLEAR clear adc
0xB0O dac1_cfg
[25:24] | w 2’h1 SEL_VSTART select Vstart
[23] w 1’h0 EN_DAC enable dac
[22] w 1’h0 EN_VCM enable vem
[21] w 1’h0 EN_AMP enable amp
[20] w 1’h1 EN_CHOP enable chop
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% 11-5: Audcodec_lp HTFEREMETR (4E)

Offset Attribute | Reset Value Register Name Register Description
[19:18] | rw 2’h1 BM bias mode

[17:15] | rw 3’h7 SEL_VCM select vem

[14] w 1’h0 LP_MODE 0: 3.3V sup, 1: 1.8V supply
[13] w 1’h0 POL_CLK dac clk polarity
[12] ™w 1’h1 SR dac short switch
[11:8] w 4’h0 GAIN dac gain

[7:1] ™w 7’h0 OS_DAC os dac

[0] ™ 1’h0 EN_OS_DAC enable os dac
0xB4 dac2_cfg

[25:24] | tw 2’h1 SEL_VSTART select Vstart

[23] ™w 1’h0 EN_DAC enable dac

[22] ™w 1’h0 EN_VCM enable vem

[21] rw 1’h0 EN_AMP enable amp

[20] ™w 1’h1 EN_CHOP enable chop
[19:18] | rw 2’h1 BM bias mode

[17:15] | rw 3’h7 SEL_VCM select vem

[14] ™ 1’h0 LP_MODE 0: 3.3V sup, 1: 1.8V supply
[13] ™w 1’h0 POL_CLK dac clk polarity
[12] ™w 1’h1 SR dac short switch
[11:8] ™w 4’h0 GAIN dac gain

[7:1] ™w 7’h0 OS_DAC os dac

[0] w 1’h0 EN_OS_DAC enable os dac
0xB8 RESERVED_INO

[31:24] | rw 8’h0 CTRL3 reserved control 3
[23:16] | rw 8’h0 CTRL2 reserved control 2
[15:8] ™w 8’h0 CTRL1 reserved control 1
[7:0] ™ 8’h0 CTRLO reserved control 0
0xBC RESERVED_IN1

[15:8] ™w 8’hff CTRL5 reserved control 5
[7:0] ™w 8’h0 CTRLA4 reserved control 4
0xCO RESERVED_OUT

[15:8] r 8’h0 STAT1 reserved status1
[7:0] r 8’h0 STATO reserved statusO

11.4.5.2 Audcodec_hp FH1Fz%

3 11-6: Audcodec_hp ZFHTFRSAHIE

Offset Attribute | Reset Value Register Name Register Description
0x00 id
[3 1 :0] r 32°’hCODECO000 | func function id
0x04 cfg
HRT I
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% 11-6: Audcodec_hp ETFagBLEIR (&)
Offset Attribute | Reset Value Register Name Register Description
[3:2] ™w 2’h0 en_dly_sel codec enable delay count
0: no delay
1: 32 pclk
2: 64 pclk
3: 128 pclk
[1] rw 1’h0 dac_1k_mode codec dac sine 1k mode
[0] rw 1’h0 enable codec enable
0x08 irq
[27] w 1’h0 dac_chl_stb_uf_msk | interrupt mask. O: mask the interrupt.
[26] ™w 1’h0 dac_chl_stb_of_msk | interrupt mask. 0: mask the interrupt.
[25] ™ 1’h0 dac_chl_out_uf_msk | interrupt mask. 0: mask the interrupt.
[24] ™w 1’h0 dac_chl_out_of_msk | interrupt mask. 0: mask the interrupt.
[23] ™w 1’h0 dac_chl_apb_uf_msk | interrupt mask. 0: mask the interrupt.
[22] ™w 1’h0 dac_chl_apb_of_msk | interrupt mask. 0: mask the interrupt.
[21] ™w 1’h0 dac_chO_stb_uf_msk | interrupt mask. 0: mask the interrupt.
[20] ™w 1’h0 dac_chO_stb_of_msk | interrupt mask. 0: mask the interrupt.
[19] ™w 1’h0 dac_chO_out_uf_msk | interrupt mask. 0: mask the interrupt.
[18] rw 1’h0 dac_chO_out_of_msk | interrupt mask. 0: mask the interrupt.
[17] ™w 1’h0 dac_chO_apb_uf_msk | interrupt mask. O: mask the interrupt.
[16] ™ 1’h0 dac_chO_apb_of_msk | interrupt mask. 0: mask the interrupt.
[11] rwlc 1’h0 dac_ch1_stb_uf dac ch1 input stb fifo overflow interrupt status. Write 1 to clear.
[10] rwlc 1’h0 dac_ch1_stb_of dac ch1 input stb fifo overflow interrupt status. Write 1 to clear.
[9] rwlc 1’h0 dac_ch1_out_uf dac chl1 output fifo underflow interrupt status. Write 1 to clear.
(8] rwlc 1’h0 dac_ch1_out_of dac chl1 output fifo overflow interrupt status. Write 1 to clear.
[7] rwlc 1’h0 dac_ch1_apb_uf dac chl apb fifo underflow interrupt status. Write 1 to clear.
[6] rwlc 1’h0 dac_ch1_apb_of dac chl apb fifo overflow interrupt status. Write 1 to clear.
[5] rwlc 1’h0 dac_chO_stb_uf dac chO input stb fifo overflow interrupt status. Write 1 to clear.
(4] rwlc 1’h0 dac_chO_stb_of dac chO input stb fifo overflow interrupt status. Write 1 to clear.
(3] rwlc 1’h0 dac_chO_out_uf dac chO output fifo underflow interrupt status. Write 1 to clear.
2] rwlc 1’h0 dac_chO_out_of dac chO output fifo overflow interrupt status. Write 1 to clear.
(1] rwlc 1’h0 dac_chO_apb_uf dac chO apb fifo underflow interrupt status. Write 1 to clear.
[0] rwlc 1’h0 dac_chO_apb_of dac chO apb fifo overflow interrupt status. Write 1 to clear.
0x10 dac_cfg
[15:8] rw 8’h1 clk_div dac clock divider
(6] w 1’h0 clk_src_sel dac clock source select
1: pll
0: xtal
[5] ™w 1’h0 path_reset dac path reset, set 1 to reset dac path
[4:3] ™w 2’h0 op_mode dac operation mode
2’h0: normal mode: send dac data through tx interface
2’h1: apb mode: send dac data out through apb interface
2’h2, 2’h3: reserved
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% 11-6: Audcodec_hp ETFagBLEIR (&)

Offset

Attribute

Reset Value

Register Name

Register Description

[2:0]

™w

3’h0

osr_sel

DAC oversample rate
3’b000: 100
3’b001: 150
3’b010: 300
3’b100: 64

3’b101: 128
3’b110: 256

other: reserved

0x14

apb_stat

[7:4]

4’h0

dac_ch1_fifo_cnt

[3:0]

4h0

dac_chO_fifo_cnt

0x30

dac_ch0_cfg

™w

1’h0

clk_ana_pol

analog dac clock polarity

™w

1’h0

dither_en

sdm dither enable

™w

3’h3

dither_gain

sdm dither gain

™w

9’h0

sinc_gain

dac sinc filter gain

™w

1’h0

data_format

dac data format

1: 16-bit

0: 24-bit

this bit only affect the data format accessed by apb interface. For 24-bit, every
24-bit data occupied 32-bit word. Bit[31:24] are zeros. For 16-bit mode, every
32-bit word contains two 16-bit audio dataD1, DO

[15:12]

™w

4h0

fine_vol

dac fine volume control
range from 0dB to 6dB
step is 0.5dB

4’h0: 0dB

4’h1: 0.5dB

4’hb: 5.5dB

4’hc, 4'hd, 4’he, 4’hf: mute

[11:8}

™w

4’h6

rough_vol

dac rough volume control
range from -36dB to 54dB
step is 6dB

4’h0: -36dB

4’h1: -30dB

4’he: 48dB
4’hf: 54dB

™w

1’h0

dma_en

dma interface enable in apb mode
1: enable dac chO dma request interface

0: disable dac chO dma request interface

3’h0

stb_fifo_cnt

dac input stb fifo cnt
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% 11-6: Audcodec_hp ETFagBLEIR (&)

Offset Attribute | Reset Value Register Name Register Description
[3:2] ™w 2’h1 dem_mode dem output mode
2’h0: no shift for dem output
2’h1: shift dem output incrementally
2’h2: shift dem output according to input
2’h3: reserved
[1] ™w 1’h1 dout_mute dac output mute, set 1 to mute the output
[0] w 1’h0 enable dac channel enable
0x34 dac_chO_cfg_ext
[8:7] r 2’h0 ramp_stat ramp module status
[6:3] ™w 4’h0 ramp_interval volume ramp interval.
2] ™w 1’h0 zero_adjust_en enable volume adjustment during O volume cross.
(1] ™w 1’h0 ramp_mode volume ramp mode:
1: slowly ramp to target volume. Step is 0.5db
0: directly ramp to target volume.
[0] w 1’h0 ramp_en volume ramp enable
0x38 dac_ch1_cfg
[30] ™ 1’h0 clk_ana_pol analog dac clock polarity
[29] ™w 1’h0 dither_en sdm dither enable
[28:26] | rw 3’h3 dither_gain sdm dither gain
[25:17] | rw 9’h0 sinc_gain dac sinc filter gain
[16] rw 1’h0 data_format dac data format
1: 16-bit
0: 24-bit
this bit only affect the data format accessed by apb interface. For 24-bit, every
24-bit data occupied 32-bit word. Bit[31:24] are zeros. For 16-bit mode, every
32-bit word contains two 16-bit audio dataD1, DO
[15:12] | rw 4h0 fine_vol dac fine volume control
range from 0dB to 6dB
step is 0.5dB
4’h0: 0dB
4’h1: 0.5dB
4’hb: 5.5dB
4’hc, 4°'hd, 4’he, 4’hf: mute
[11:8] w 4’h6 rough_vol dac rough volume control
range from -36dB to 54dB
step is 6dB
4’h0: -36dB
4’h1: -30dB
4’h6: 0dB
4’he: 48dB
4’hf: 54dB
[7] w 1’h0 dma_en dma interface enable in apb mode
1: enable dac chO dma request interface
0: disable dac chO dma request interface
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% 11-6: Audcodec_hp ETFagBLEIR (&)

Offset Attribute | Reset Value Register Name Register Description

[6:4] r 3’h0 stb_fifo_cnt dac input stb fifo cnt

[3:2] ™w 2’h1 dem_mode dem output mode
2’h0: no shift for dem output
2’h1: shift dem output incrementally
2’h2: shift dem output according to input
2’h3: reserved

[1] ™w 1’h1 dout_mute dac output mute, set 1 to mute the output

[0] rw 1’h0 enable dac channel enable

0x3C dac_chl1_cfg_ext

(8:7] r 2’h0 ramp_stat ramp module status

[6:3] ™ 4’h0 ramp_interval volume ramp interval.

2] ™w 1’h0 zero_adjust_en enable volume adjustment during O volume cross.

(1] ™w 1’h0 ramp_mode volume ramp mode:
1: slowly ramp to target volume. Step is 0.5db
0: directly ramp to target volume.

[0] ™w 1’h0 ramp_en volume ramp enable

0x50 dac_chO_entry

[31:0] ™ 32’h0 data dac channelO data input

0x54 dac_chl_entry

[31:0] ™w 32’h0 data dac channel0 data input

0x58 dac_ch0_debug

[16] w 1’h0 bypass debug bypass mode

[15:0] ™w 16’hff data_out debug dac output

0x5C dac_ch1_debug

[16] ™ 1’h0 bypass debug bypass mode

[15:0] ™w 16’hf data_out debug dac output

0x60 dac_ch0_dc

[23:0] w 24’h0 offset dac chO dc offset

0x64 dac_ch1_dc

[23:0] w 24’h0 offset dac chl dc offset

0x68 RESERVED_IN

[23:16] | w 8’hf CTRL_2 reserved control 2

[15:8] ™w 8’hf CTRL_1 reserved control 1

[7:0] ™w 8’hf CTRL_O reserved control 0

0x6C RESERVED_OUT

[7:0] r 8’h0 STAT reserved status
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12.1 HZMZEINESS

12.1.1 fHEMKIEPEETRMESE ( NNACC)

HE BRI A8 B e AL D TR PO IR 2B TR, T A2 T A Rl 2 25 HE S, sk 2%
PitE O E5, ARG EEE RS . SRR 255x255 M AR RERI ALK 128 By Ak @, %
8bit BEALEE, WL K i S AL TR EDR, USSR, . O H ESE RS AT
BEYR,

12.1.2 HZMEHALIERE ( NN Co-Processor )

PR PZE L ERES , 38 ML BRER4% D HEAE hpepu/lpepu b o R8I L TR Pt B g 15 2 08 FHIZ AL B4R . Mk
BRASERE R |

o BB ALTE N 64Bit

- W% 8Bit PITEH) MAC iz%&

o CRRHAEA 4 WIRST MAC 125

12.2 FFT HNiEzE

FFT iz B0 SRR e, F FRT s o] LI CPU gk, 7+ RGtEnE. HPSYS LA FFT s, o]
DITETE 235 N FRT B 20k

FET fdas 245 .
o TFrECK 512 i/ 16 A5 FFT
o SCHF 24 05 16 45 8 MUE AT AR, F S A Pk S e

« SCRFSCEL FFT 1255
« SZ¥F IFFFT

« ZHFINE FET/IFFT
- %FF DCT/IDCT

12.3 Cordic HAbIEEE

Cordic PIMbBRES FHF3H58 = £ R BRI pR KR8 L i) — S8 BOR G2 B, 7E HPSYS/LPSYS 454 il T —4>
Cordic Ppb3E %Y.

Cordic PMEFRESEF N .

« SZFF ARM coprocessor Wb FRERHE 4
« ¥ ARM Custom Datapath Extention 84 ( HF HPSYS)
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. 3{%‘5@@&%@%: cos, sin, ang, mod. atan, rot
o SRR PRERSSIZ T cosh, sinh, atanh, angh, modh, mul, div, In, exp. sqrt
o SCHRF 32 {000E s S A

12.4 CRC

R IH 2 4~ CRC, HH CRC1 f7F HPSYS, CRC2 T LPSYS,

12.4.1 &Y

CRC(Cyclic Redundancy Check) AIFEATRFEN G, (ERAEMZ I, AEREYIR{ER) CRC 5. Bfinl Llisd CPU
o DMA fii A, s/ N AL LT, B B T IR . L HOLK JAI I RIREAS SE s 1 A RTHA . 2R
P A e e RO FF SRR IR AE S . SCRp i AR e (R L (0 A b Al i AR A2 B0 o SCRp AN R 22 SE R
i AK A o

12.4.2 FTE4H4

- 7/8/16/32 HHF CRC 15

- AR A E L2

- AEEVIGE

o B ANBE SCRE TS T ) =5 U A U
o i N B SCREF RN I e AL AR

o i LSO SRR R AR LU RE{RI %

o A AR HCLK JE] 1 577

12.4.3 CRC EEFHE

JA 3 CRC AT, TEBUCICEMM A frdr, WIFZITIRE, ARBAITE, A G i EE, 200
FIHRMEAE . EWAY CRC AR E L LT £,

% 12-1: CRC BeB %

CRC &% E2TEWARY POLYSIZE | POL INIT REV_IN | REV_.OUT | Z£RBHE
CRC-7/MMC xT+x3+1 3 0x09 0x00 0 0 0x00
CRC-8 x84x24x+1 2 0x07 0x00 0 0 0x00
CRC-8/ITU x8+x2+x+1 2 0x07 0x00 0 0 0x55
CRC-8/ROHC x84+x24x+1 2 0x07 OxFF 1 1 0x00
CRC-8/MAXIM x8+x8+x%+1 2 0x31 0x00 1 1 0x00
CRC-16/IBM x104x54x2+1 1 0x8005 0x0000 1 1 0x0000
CRC-16/MAXIM | x164x5+x2+1 1 0x8005 0x0000 1 1 OxFFFF
CRC-16/USB x104x54x24+1 1 0x8005 OxFFFF 1 1 OxFFFF
CRC-16/
MODBUS x164x54x2+1 1 0x8005 OxFFFF 1 1 0x0000
CRC-16/CCITT x164x124x541 1 0x1021 0x0000 1 1 0x0000
CRC-16/
CCITT-FALSE x164x124x541 1 0x1021 OxFFFF 0 0 0x0000
CRC-16/x5 x164x124x541 1 0x1021 OxFFFF 1 1 OxFFFF
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F 12-1: CRCEREFH* (&)
CRC &% SWMAANX POLYSIZE | POL INIT REV_IN | REV_.OUT | &R R=HE
CRC-16/ s
XMODEM x164x124x541 1 0x1021 0x0000 0 0x0000
x 1645134512 511,
CRC-16/DNP 10,5165 a2e 1 0x3D65 0x0000 1 OXFFFF
x324x264x23 %2216
CRC-32 x12ax L 0BT+ 0 0x04C11DB7 | OXFFFEFFFF 1 OxFFFFFFFF
OaxdxZ+x+1
CRC-32/ x324x264x23 %2216,
MPEG-2 x12Zax L 0BT 0 0x04C11DB7 | OXFFFEFFFF 0 0x00000000
O rxtxZ4x+1

CRC BLRAHATHI R iz, 7 2 b A3 th 2505 2 7 e A 2

12.4.4

HHEEI

CRC TR MIEARIEHIC T, 18] DR A/ 5 ANEBIRFE N 4 71, Z8IEPse sy S 528k
CR_DATASIZE $5%& . FRHPIKOH FS5iEH,

* 12-2: 25EE/NEEE

CR_DATASIZE DR
0 BYTE3 BYTE2 BYTE1 BYTEO
1 BYTE3 BYTE2 BYTE1 BYTEO
2 BYTE3 BYTE2 BYTE1 BYTEO
3 BYTE3 BYTE2 BYTE1 BYTEO

AT LR S E B — RS 5 AT, (HN R A CR_DATASIZE #47%ii7E SR_DONE K 1 i, & WA HER
W 24 s A

15 i BYTEO,BYTE1,BYTE2,BYTE3 ARUCGHAT . THH- A1, BRIASR IR A i LU B MR LU AR AU E
1o ARBCE T A B, IR IR B G I f i URF B R LERR AR BEA T . R RN BCE AR B, T AR B
PR R RS A% ORI IR B i A X

% 12-3: BEIRFE

F—H FTIH $£= FE MR
DATASIZE | REVIN | DR BIREMN | mes | tuss | #ED | 4Es
0 0 0x12345678 / 0x78 / / /
1 0 0x12345678 / 0x78 0x56 / /
2 0 0x12345678 / 0x78 0x56 0x34 /
3 0 0x12345678 / 0x78 0x56 0x34 0x12
3 1 0x12345678 0x482C6A1E 0x1E 0x6A 0x2C 0x48
3 2 0x12345678 0x2C481E6A 0x6A 0x1E 0x48 0x2C
3 3 0x12345678 0x1E6A2C48 0x48 0x2C 0x6A Ox1E
UM5601-SF32LB56x-CN 357/435 V1.0.5

©2026 BRI (Ex ) BRAF  http://www.sifli.com


http://www.sifli.com

=

:"_L' SF32LB56x

FBIRINFE KR/ Z Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark
B O#H B K B 1AL 2D/2.5D 2|8, 960KB [N7F, BT/BLES.3, TinyML #1220 4% Insk 52

12.4.5 HEEZR
CRC £~ HCLK JAIASE S — A A . s AR, THEAE TR AR 20 550 x HCLK JH13 .

12.4.6 CRC FLEiRTE

1. Bit'® CRC #2(, K7F5>Ki% & POL, INIT, CR_POLYSIZE, CR_REV_IN, CR_REV_OUT, CR_DATASIZE,
2. CR_RESET & 1 ¥k CRC,

3. H CPU = DMA [i] DR {7 Sz s Bdis o

4. MFIEF AT T4 CR_DATASIZE AVLHC, WIFE E 5G40 SR_DONE, i 1 B #(l¥ CR_DATASIZE,
IFK R R EHES A DR ZifE4e

L DR AR O TIEAE R, IFRIET KT e sz 5, 153314 CRC fH.

o

12.4.7 CRC Z1F22

% 12-4: CRC HIFEEMETR

Offset | Attribute | Reset Value Register Name | Register Description
0x00 DR Data register
[31:0] | rw 32°h DR Data register bits.

This register is used to write new data to the CRC calculator.

It holds the previous CRC calculation result when it is read.
If the data size is less than 32 bits, the least significant bits are used to write/read

the correct value.

0x04 SR Status register

(1] r 1’h0 overflow Overflow when new data arrive while last calculation not done yet

(0] r 1’h0 done Done flag. When DR written, done flag will be cleared automatically. The flag
will assert after CRC operation of current DR finished.

0x08 CR Control register

(7] ™w 1’h0 REV_OUT Reverse output data

This bit controls the reversal of the bit order of the output data.
0: Bit order not affected

1: Bit-reversed output format

[6:5] w 2’h0 REV_IN Reverse input data

These bits control the reversal of the bit order of the input data

00: Bit order not affected

01: Bit reversal done by byte

10: Bit reversal done by half-word
11: Bit reversal done by word
[4:3] w 2’h0 POLYSIZE Polynomial size

These bits control the size of the polynomial.

00: 32 bit polynomial
01: 16 bit polynomial
10: 8 bit polynomial

11: 7 bit polynomial
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3 12-4: CRC FiFaaaTR (4)
Offset | Attribute | Reset Value Register Name | Register Description
[2:1] ™w 2’h3 DATASIZE Valid input data size
These bits control the valid size of the input data.
00: lower 8-bit
01: lower 16-bit
10: lower 24-bit
11: all 32-bit
(0] w 1’h0 RESET This bit is set by software to reset the CRC calculation unit and set the data

register to the value stored in the CRC_INIT register. This bit can only be set, it

is automatically cleared by hardware

0x10 INIT Initial CRC value

[31:0] | rw 32 hf INIT Programmable initial CRC value
0x14 POL CRC polynomial

[31:0] | rw 32’h04c11db7 | POL Programmable polynomial

This register is used to write the coefficients of the polynomial to be used for
CRC calculation.

If the polynomial size is less than 32 bits, the least significant bits have to be used

to program the correct value.

12.5 FACC

WHEAE 14 FACC, T HPSYS,

12.5.1 &9

FACC BRI filter THABIHE, ZHGE T AHB SRR A RO PREE , JEIE S B AHB B85 .

12.5.2 F =454

. 4 8/16bit T
« FF FIR/IIR JE A
o SR FIR B . BB, XFR . RATFRPY = APk
« 3 FIR BRI %k 32 (16bit), 64 ( 8bit )
o HE IR BEEUR KB 16/16 (16bit ), 32/32 ( 8bit)
o SCRPEAEIFA AL
- T AHB EZRHA f H AEE o eT
o SCRPEE S POk B
o SCRPLAIANRIBOE 52 b3

12.5.3 FIR @izt

FACC 3 3 H5 )8 FIR BkARNF

= Z blk|x[n —

k=0
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r A AR BREAL, v M NS B, o AR S, o Ll ahb B IR HREE], o 2L
ZHH ahb SR E]H Nk, b B Bt RO BB P fifo, fifo 2784 32bit,

o B OB (0], x[L]. (2. BOIUF ME GRS CoRITUTHERL. y. b $RALRIBE.

12.5.4 FIR L@t
FACC #8be % 351 FIR BRI AR .

thmn_m, if0<n< M,
m=0
M
Yn =12 D hmZnm, fM<n<L-1,
m=0
M
Z By, fL—1<n<L—1+M,
m=n—L+1

AP b B XL FACC B b B2l . BRWGUT, fth Bdl v B MO TR A RS » BEHR ML

12.5.5 FIR XJFRiEL

FACC RS FIR XEFRAEA G FIR B A AN, KBIET b BARmZARE, 80T o Xl
PR R PR TT oA o AR b K A AR PR S g Wil . AR PRI R o

BN b KA n AR, FEMXIAREECT, b B RGBT -

FFXTFRIG IR B ECH 2n-1,

AR N ECE R b B fifo AR, AT EEXSFREIE S A, S ARFRETH R LAEE b[0]b[1].....b[n — 1] Bl
Al RSB R B A

12.5.6 FIR R FR#E

FACC FEH SR FIR SO AR S PRI IHITE T, XERRAREARRE X R R T 5800 3, SO P s
FEXIFRE BOTHF RS SR08 b XA RIS PREGHIR] FIR XPFRBE,  RIIR23 X FR A XIFR

12.5.7 TIR #&=
FACC FHe 43519 TIR 22 ARUF .

N
yln) =Y blklz[n — k] + ) aljlyln — )

k=0 Jj=1
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FALE FIR FEEHIN T o Bl , TESHONC &I 72X b B o B IATRCE . of0] BURAMT, FTLL a[0]
HAEATEG A o B fifo N,

12.5.8 1EE5iEE

IEVATFIR AEER, Al A7 RO E I AR D

12.5.9 HIEHHR

FACC AR STHFXT i AR EE 7r BRALBE, BIDRH A A Bt — AT 203, AL PS8 — BBl e 08 3 T — Bk
PEAALEE AR AS SR BRI E ORHE . H AL . BUERIEESRE R . WA FIR BRI,
TEJA B e — MBS i, AT B last_sel KR, PASERURIG IASTUE R

BARSTHFLN . | T FACC WFRIE 4 LI BE, FrUABRERG — SR, HAWBIE R A B K ET 2 4 10
BRSO R FR A PR B N B0E X, INERAb B 8bit Kt , P4 8bit B 1 IR, 16bit N
2 MR, InfAabFREE S 16bit B, AB4 16bit A 1 PEHRICEE, 32bit fy 2 PR,

12.5.10 HIREFER

FACC B SCHPEIR ZATAR, BT I SCRp 2 A SR B AP o il A PRSE SR — 2 Kt il — R
Bifa, PTHCE AP R — D, SRS SRR PR — B Y ) — R, ANt . S AR RE
JEPEARIR] . BARSAFRTT , BAEURET E— A INREAF buffer, KOTHRITTISUREAF 2%, 5 08 shryms
TRFRRE AT B2 0], T ARG 2T B s A7 s 0], BB s 27 sk

BRI ZAT 2 B RN

w3 | =EAK/N (byte)
FIR 68
FIR XK 132
FIR #F1 68
IR 100

HRZAT AT B buf_sel 7 1, 3 buf_sel=1 HYMHEE, BHRICMEATHIE A ARG, IR s —B
Wl e P A7 23 VAR % o BEHUIRAL PSS U, A5 B A BBk B B A7 5 1]

PRI AT, — BRI R RIA BRI A S — s, & — R E — H 85 Tl SHA B E Y
i+%:o
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FEFRATHEERTE

buf sel=0

—ERIERE RIS, £
“MblockZ B BEHRN EL 4B B #0iR
HEATALIE,

BoRBHEE
{8lfacc_en/BENEHR

FEHRRBITE R PR

EREREREOERT, MBIERint stafifacc_enF
HREBRIRET int_staF FREENTERE
HE, BEMMTRRESEN.

1, facc_para, SHE—REE—H.
2, dst_addr, AMIBRBTEIAOERIAINE, dbytestFT.

3\ src_addr, AIBEBIBFMAOEIEMI, bytedtTF. R SMEE

{&hlifacc_en/BEMEIR

FERBITE R DU

4, blk_len, HFiblockFHEALIBHIFIHIBNE, TRbyte
N, MAFFRRIHE. dERE—block, SbitiUiERRT
lenK B AINBHE, 16bitRIBIER FlenkEE K2
[:SE2 0N

—
SRRk RRIRETAITE, FRRE—RT
R TEHATIXAHRHRARIBTER], FARAE Lt
LAHURAOSLIE .

$EHlfacc_en/BENHIR

FHRREITHER D
B, SER—REIRIER

[R]

362/435

1, facc_para, @& IHRfaccBERIZITAIR, last_sel=0
(Ut —/blockf last_sel=1) , HitrSHIZTAE.

2, dst_addr, fHALIBRUBRIFRAVRIANE, dbytexdTT.

3, src_addr, IERIBEMAVEIAILE, dbytexdFF.

4y blk_len, HHiblockTFELIBERHIBME, TRbyte
N, MAFFIEIT S JERE—block, Sbit#EIER
Tlenk B HAIEHAE, 16bitiBRER FlenKE B K
BRI E. MRIAF—Dblock, blk_lentZSEFRM IR

.

5. int_en, BCE REffERE

6\ vect_para, REEESHME, M0

7. vect_dr, ERSHAfGET, BARESHHETLIHE
1TILIRAE, BASHRIATRELFEFE R

8. vect_b, FS¥bPHERAbyteIES Nfifo.

9. vect_a, 1§ HatitiENbyteBIRE Nfifo, S#aly
B—NSRATEANTYIE, FHEANffo, SEAKR
ERNSKENT .

BT SBILAAE SRS OMBIES, HibZFRE

BIFRER. #fEvect_drFFRERAWAANR—ER
BHFFIE

1, facc_para, BeHElast sel=1, HipSHS5H—REE—
K.

2, dst_addr, FCIBRUREMAORIIBIE, dbytexdFF.
3. src_addr, ABEHIBHFHMIEIEIIL, byteXdF.

4y blk_len, HHiblockFELIBEEHIBME, TRbyte
AN, MIFFIAEL. blockiK R SEPR I &

12-1: EEEEATHRERER
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12.5.12 ZEFEXTHRERE

buf sel=1

SERIERNALE, EEHEBUEN
blockZ [BIRT BUBA H fthH B $z i
TR

ERELEREOERT, MBIERint staffacc_enF
FREBRIRET int_staF FRREENTRRE
AT, BEENTRRSESER.

1, facc_para, SE—RRE—H. \

2, dst_addr, FFCIBEIBEMAEIRBIE, dbyteXdFF.

3\ src_addr, AIBEHIBFMAEIEMIL, bytedtFFo

4, blk_len, HFiblockFHELIBHIRIHIBNE, T Rbyte
N, MAFFRRIHE. dERE—block, SbitsUiEIRRT
len BT RABHE, 16bitIRIER Flenk B H K2
[:SE2 0N

5. vect_para, R EEBSHME, NoitH.

6. vect_dr, FESHAGHE, SAEESHATLMH
iTULHRE, BESHATRELTER R
7, vect_b, §SEbHHERbyteHIBE Nfifo.
8. vect_a, WS #atHERabyte BB Nifo, S#afh

B—NSHATERNELE, FHEEAffo, SASEMR
ERMSHET.

9. buf_addr, AN EREEFRAL, 55— /
REE—.

>
SRRk RRLETAITN, BRRE—RTER

— — >

BETK: RRBE—RfacdiiRiE, AREEHS
SN—AKERIHITAIE, BERIEE MolockBL BT
R#PHERE, REEATEMbUf_addr, it EATXH
nARIRRZ AR,

BoRBHEE
{EHlfacc_en/BENHIR
FHRPOE TR PET

2lfacc_en BEMER

FEARREBITHER S
B, SER—REIRIER

\

1. facc_para, RE R facARIRBITHIRI, last_sel=0
({RUtk—“ blockfflast_sel=1) , HApHRIZHEE.

2. dst_addr, fACBREIRFMAVERIAHNE, byteXFF.

3. src_addr, AIBEHIBFMAEIAMAL, bytendFF.

4. blk_len, HiblockfRBAIBHIRHIENK, TRbyte
N, MAFFEITE . JERE—blocki, SbitsEIER
TlenkE HAILAE, 16bithiBIRK FlenK K
MBS, IRRBE—Mblock, blk_lentZ PR

B.

5. int_en, BLEREifEAE

6\ vect_para, REEESHAME, Mo

7. vect_dr, EESHAGHEE, BAEESHATLIH
ITULHRME, BESHRABRELTER—R.

8. vect_b, S HbHtERAbyteBHES Nfifo,

9, vect_a, HEHKabHERabyteIBS Nfifo, £¥alt
B—ANSRATEANTYIE, THEANffo, AR
ERESHENT.

10, buf_addr, Z4B¥IERAMIREFRIAMILE, dbyte
X3 ERARIBARIBEATZIU T AR, FAM
et .

11, Initialize buffer cache, ¥IZARIRAIMNIBETF X4
W RE0. EERANDRA: IREK100byte,
FIR&SYMIR T 132byte, HAtFIREER 68byte

i BT SWI LRSS OMATESS, HibFHFRE
B RER

1, facc_para, EeElast sel=1, HitS¥5E—REE—
.

2, dst_addr, FFRCIPEIRTFIRAVEIGHDNE, dbytexdTF.
3. src_addr, AIBEHIBFMAEIAML, bytendFF.

4, blk_len, HRTblockFELIDEFHIBME, TRbyte
AN, MIFFIAE. blockiK R SEPRIC IR &

5. vect_para, REEBSHME, Mot

6\ vect_dr, [ERSHUAfET, SAERSHATLAE
1TULReE, PASHRATRMMELTRE K.

7. vect_b, §BHEbHHERbyte BT Nfifo.

8. vect_a, §S¥aPHERbyteBIRE Nifo, S%al)
F—NBEATEAOTLE, THEANffo, BEAKR
ERMSRENT .

9, buf_addr, IZAKIEPEMIBEF R, 58—
REE—E.

E 12-2: ZEEATHEEREE

UM5601-SF32LB56x-CN

363/435

FBIRINFE KR/ Z Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark
=48k 2D/2.5D 3|2, 960KB K7F, BT/BLE 5.3, TinyML #1424 hnik 25

V1.0.5

©2026 BFR (=) BRAF http://www.sifli.com


http://www.sifli.com

’::\
—9d ™ |
B oW B K

SF32LB56x

FBIRINFE KR/ Z Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark
= 1%8E 2D/2.5D 5|2, 960KB N7F, BT/BLE 5.3, TinyML #1424 hnik =g

12.5.13 FACC ZH178%
3 12-5: FACC HiFsaMiai &
Offset Attribute | Reset Value | Register Name | Register Description
0x000 FACC_EN facc enable ctrl
[0] rwls 1’h0 facc_en 1:enable
O:stop
0x004 FACC_PARA FACC parameter
[12] ™ 1’h0 anti_sel when sym_sel=1,this bit is effective
0:disable
1:enable
[11] ™w 1’h0 buf_sel 0:only support one group data
1:store intermediate data to external buffer,support cross processing of multiple
groups data
[10] ™w 1’h0 even_sel when sym_sel=1, this bit is effective
0: odd
1: even
(9] ™ 1’h0 conv_sel 0: filter
1: convolution (only support fir mod)
(8] ™ 1’h0 fp_sel 0: 16bit
1: 8bit
[7] ™w 1’h0 sym_sel 0:normal
I:symmetric (only support fir mod)
[6] w 1’h0 mod_sel 0: fir
1: iir
[5] ™w 1’h0 first_sel unused
[4] rw 1’h0 last_sel when conv_sel=1 ,it is necrssary
0:other data block
1:last data block
[3:0] ™w 4’h0 gain facc gain
0x008 SRC_ADDR source address
[31:0] rw 32’h0 src_addr source address
0x00C DST_ADDR destination address
[31:0] rw 32’h0 dst_addr destination address
0x010 BLK_LEN source block length
[3 1:0] ™ 32’h0 blk_len block data byte(8bit) or Word(16bit) number,count from 1.
if not the last data block,the block length must be a multiple of 4.
0x014 BUF_ADDR buffer address
[31:0] ™ 32’h0 buf_addr intermediate data buffer address
0x018 DATA_SEQ the sequence of the first data
[31:0] ™ 32’h0 data_seq unused
0x01C VECT_PARA vector number
[15:8] ™w 8’h0 m IIR vector a step , count from 0
[7:0] rw 8’h0 p FIR/IIR vector b step , count from O
0x020 VECT_B vector b fifo
[31:0] w 32’h0 vect_b vector b
0x024 VECT_A vector a fifo
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3 12-5: FACC HiFasbsfs (&)
Offset Attribute | Reset Value | Register Name | Register Description
[31:0] w 32’h0 vect_a vector a
0x028 VECT_CLR vector fifo clr
[“vl:l] RSVD
[0] rwls 1’h0 vect_clr vector fifo clr
0x02C INT_EN interrupt enable
[31:1] RSVD
[0] ™w 1’h0 int_en interrupt enable
0x030 INT_STA interrupt state
‘kﬁl:l‘ RSVD
[0] rwlc 1’h0 int_sta interrupt state
0x034 DBG_DATA debug data
[31:0] r 32’h0 debug_data 13:inbuf_empty

12:inmem_full
11:inmem_empty
10:iir_en

9:iir_on

8:iir_ok

7:fir_end
6:conv_act
5:fir_on

4:blk_on

3~0 :ahb_state
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13 &5

13.1 AES

AES {ii 7> HPSYS,

13.1.1 &9

SF32LB56x [ AES_ACC FEH F 24 X 22 80 i) & FHARA A TIN5 (s SN 3 o WP Rk S0 604G AES128
AES192., AES256 fll SM4, #fuff ECB. CTR 1 CBC, HFIA fufh SHAT, SHA224, SHA256 il SM3, Ji
BlIJG, AES_ACC BHHH NI DMA B AJRIRECE , ARIEE DRI ARN A 25 58 i &6 DMA 5 A HArkbak, 5%
BRI NI A A7 s

13.1.2 AES Ihgef§iA
13.1.2.1 WHRMZE*®

KRN FEALER AES FI SM4, Hib AES #idfE Key AU EEAIR] X3~ AES128., AES192 #il AES256, SM4
D)2 % XN AR A o R R R DU e, R B g s AL SR B T TR, SM4 SRk AE O
PR TR] DU R e K

13.1.2.2 XFRmMEZER

YRR 3 24045 ECB, CTR #1 CBC,

ECB #i5{ : ECB #izUili i KEY B #% B SO0 7 i 2, K08t 16byte —41, BRRINAFEE AR ZXT 41> 16byte
PATEAE . 0 R EdE Z A, AT TS, SCREAE R RIS o SlS RAN R 4 825 B
SCARIE, T SCHARTE], 25w
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Plaintext Plaintext Plaintext
(ENENEENRREENS) (NENNEEENNNENS) (ENEEEERENEEEE)
' ' '
block cipher block cipher block cipher
Koy encryption Key encryption Key encryption
OITIOITIIIT0 OIIIIIITIIT
Ciphertext Ciphertext Ciphertext
Ciphertext Ciphertext Ciphertext
OO IITOTIITTT] OIITITIT11TT
' ' '
block cipher block cipher block cipher
Key decryption Key decryption Key decryption
(NEEENENNNEEAN) OIIIIIIIIIT0
Plaintext Plaintext Plaintext

[& 13-1: ECB &R %

CTR #i3: CTR £ KEY %f—~H NONCE 1 COUNTER ZH (0 [l #EA T35, SR IG TSR J5 145 5 5
HSCRUE EA T S8, A5 BRI 2 S, SEBUIM AR HRAE o 2 B A ) [ i J R 25 515 28 SOl kA T 5 ok, 45
PN SCEE, SCHR R, PR, NONCE Ml % HIH 403/~ , COUNTER W& I stk 3XRER
WERRA B P ) AN, DTSl e 285 aoh e v (P %) S sl 5t AN AR ) o E T i CTR (% ) it LB 2N 1
BUN, AR A I BARA ST, AT DTSR, X85 ECB BLUHA] . RIS A T R 5
BE, SRR, I R s S S EARTOOC, B LIZARECE T AN AR A TN A

Nonce Counter Nonce Counter Nonce Counter
c59bcf35... 00000000 c59bcf35.. 00000001 c59bcf35.. 00000002
OIITITIIITT IITITIITITn IIIITITITI
' ‘ '
block cipher block cipher block cipher
Key encryption Kay encryption Key encryption
Plaintext —-? Plaintext ? Plaintext —s
OIIIIIIIIII OIIIIIIIIITn
OIITITIIIIT0 IITITIIIIT0 IIIITITIII
Ciphertext Ciphertext Ciphertext
Nonce Counter Nonce Counter Nonce Counter
c59bcf35.. 00000000 c59bcf35.. 00000001 c59bcf35.. 00000002
(ENSENENENNEEE OIIIIIIIIT1T (ENENENEENEREE
' ' '
block cipher block cipher block cipher
Key encryption Ky encryption Key encryption
Ciphertext —-? Ciphertext —-? CiEenext —-?
OIIIIIIIITTn (NENEENENENEEE)
OIIIIIIIIITD0 IIIIIIIITTD
Plaintext Plaintext Plaintext

& 13-2: CTR R R

CBC #i:(: CBC MUK I —H B # L, MEouptafein i 559 a Rz )5, M KEY BT A sl sC.
fifp It KBY K B SO a5 b — A SCHE TSk, A RWASC . A T X e A 3 e 2t T LU di
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e — 2 SCBARAE BRI MAC (B 52 RS, PRzt =Chn g s it A v, B4 80l 2 R A A B ok,

DIz, BIE @AY

T, IR PR B A T REPLEE S o

SF32LB56x

FB{XTh#E K /NZ Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark

Plaintext Plaintext Plaintext
(ENENEERENRENE OIIIITIIIIT10 OIIIITIIIIT]
Initialization Vector (IV)
O — —
block cipher block cipher block cipher
Key encryption ey encryption Key encryption
(NENENENNENEES) (NEEENENNENENE) OIIIIIIIITT
Ciphertext Ciphertext Ciphertext
Ciphertext Ciphertext Ciphertext
(EENEENNEREENE) (EENENEERNEENE) (EENNENNENEREE
block cipher block cipher block cipher
Key decryption Key decryption Key decryption
Initialization Vector (IV)
I —
OIIIIIIITIT OIITIIIITIT OIIIIIIIITIT
Plaintext Plaintext Plaintext

& 13-3: CBC R fE=

13.1.2.3 XA FRINFRZRRY B 508 A

A P X IR K HEA TN S (R A, LA PR 5 17 2 1) s A R A R, 50 2 i 22 At
FTARBE, 2 B2 UCUR X RN g e B SRS — K B A i S A B gl o 2225 B 1 ] FH =2 i) el b SRy
PERILA I

ECB #&( .

ECB A T48—4H 16byte ZUHiEAT B W IR S5 BB, X T BN G2 B , 75 2R UEEE =4 16byte
RS, ZARREE T LSRR T — R & - LU ST TAR B,

CTR £izl;

CTR %) F4—41 16byte [EIEIA X 1Y NONCE F1 COUNTER fH , i # 51 F , NONCE 4% %{, COUNTER
TR A R g, BRSO 1 BRGNS R, SRR A B AR
4 16byte AYREELSE, [FIRFARFEEE S iC 55 F COUNTER {8, 7 F—KIE A 2119 COUNTER {EAE M oIA
BRI IV 2748 . A0 EE T AR T — s 45 b5 A T b

CBC &

CBC B2 S (8 PRI R ] B2k A b — 28 330, XTIy s B, R30I I 5 20t
UEEHE R 16byte FUBEER, [ 2H0 5 T S AN B B iR n — AR B, A8 T —REMERHE A0 4R
I A A ZIXT LAY IV AR Arae b o 2B 0 AF 2 T —MBdi e s hr 2 Ja 3 A TR B

B E %

WA EALHE SHAL, SHA224, SHA256 fil SM3, A[RIE LT EAEAFE ., SHAT fi§iZih 160bit, SHA224 K
224bit, SHA256 Fil SM3 4k 256bit, MMM, 5 TR Rl AR R ) 25 BRAIG

13.1.2.4

368/435
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:h".'

a2 B B &

100

BIEITER ZXRIER

A R ZO R A A T B3, (RS2 R A7 fif s ) sl A R ey, il 2 W o 2L U itA
Hl, i B2 U B HE TR — KBRS T AL B, G ZE R FILA

B, BREE—IRLSE, B RAL R B A 250K dbyte HREIRS , PRUALIR Z R BARTIAAE, 5 —Htk
R AT 5 AL B

B MTErABRE, BRI R B RESIT A TP R S5 HO~H7 5 AXI R A4, ARG 1
EHOWATT AL FHSME Ho~-H7 BRI ETT B H AR,

5= AFYRVEF] HASH B30 F— k&5 i 9 HASH LEN RESULT #7324 /7 HASH LEN 29/7%s, 1 H2E4;
N

S0, BRiR)a—Ua I LIAE,

13.1.2.5

Thab

T Z B B AT A B padding.

=

13.1.3 AES &H1Fs=

3 13-1: AES HF1EEMETR

Offset Attribute | Reset Value | Register Name Register Description

0x00 COMMAND

(4] rw 1’h0 AUTO_GATE auto clock gating

[3] ™w 1’h0 HASH_RESET HASH_ACC soft reset, 1’h1: reset the HASH_ACC block

(2] wlt 1’h0 HASH_START write 1 to trigger the HASH_ACC block

[1] ™w 1’h0 AES_ACC_RESET AES_ACC soft reset, 1’h1: reset the AES_ACC block

[0] wlt 1’h0 START write 1 to trigger the AES_ACC block

0x04 STATUS

(2] r 1’h0 HASH_BUSY HASH_ACC block is busy

(1] r 1’h0 FLASH_KEY_VALID flash key valid indicator

[0] r 1’h0 BUSY AES_ACC block is busy

0x08 IRQ

[21] rwlc 1’h0 HASH_PAD_ERR_RAW_STAT | HASH_ACC padding error raw status

[20] rwlc 1’h0 HASH_BUS_ERR_RAW_STAT | HASH_ACC bus error raw status

[19] rwlc 1’h0 HASH_DONE_RAW_STAT HASH_ACC done raw status

(18] rwlc 1’h0 SETUP_ERR_RAW_STAT AES_ACC setup error raw status

[17] rwlc 1’h0 BUS_ERR_RAW_STAT AES_ACC bus error raw status

[16] rwlc 1’h0 DONE_RAW_STAT AES_ACC done raw status

[5] rwlc 1’h0 HASH_PAD_ERR_STAT HASH_ACC padding error status

(4] rwlc 1’h0 HASH_BUS_ERR_STAT HASH_ACC bus error status

(3] rwlc 1’h0 HASH_DONE_STAT HASH_ACC done status

2] rwlc 1’h0 SETUP_ERR_STAT AES_ACC setup error status

[1] rwlc 1’h0 BUS_ERR_STAT AES_ACC bus error status

[0] rwlc 1’h0 DONE_STAT AES_ACC done status

0x0C SETTING

(5] ™w 1’h0 HASH_PAD_ERR_MASK HASH_ACC padding error interrupt mask, 0: mask the interrupt
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R 13-1: AES BTF=SmaTR (&)

Offset Attribute | Reset Value | Register Name Register Description
(4] rw 1’h0 HASH_BUS_ERR_MASK HASH_ACC bus error interrpt mask, 0: mask the interrupt
(3] rw 1’h0 HASH_DONE_MASK HASH_ACC done interrupt mask, 0: mask the interrupt
(2] rw 1’h0 SETUP_ERR_IRQ_MASK AES_ACC setup error interrupt mask, 0: mask the interrupt
[1] ™w 1’h0 BUS_ERR_IRQ_MASK AES_ACC bus error interrupt mask, 0: mask the interrupt
[0] rw 1’h0 DONE_IRQ_MASK AES_ACC done interrupt mask, 0: mask the interrupt
0x10 AES_SETTING
(8] ™ 1’h0 AES_BYPASS 1’h0: normal operation
1’h1: bypass
[7] ™w 1’h0 AES_OP_MODE 1’h0: decryption
I’h1: encryption
[6] ™w 1’h0 ALGO_STANDARD 1’h0: AES
1’h1l: SM4
[5] ™w 1’h0 KEY_SEL 1’h0: select key from AES_ACC key registers
1’h1: use internal root key
[4:3] rw 2’h0 AES_LENGTH AES Length:
2’h0: 128-bit
2’h1: 192-bit
2’h2: 256-bit
2’h3: Reserved
[2:0] ™w 3’h0 AES_MODE AES Mode:
3’h0: ECB
3’h1: CTR
3’h2: CBC
Others: Reserved
0x14 DMA_IN
[31:0] ™w 32’h0 ADDR AES_ACC input data address
0x18 DMA_OUT
[31:0] ™w 32’h0 ADDR AES_ACC output data address
0x1C DMA_DATA
[27:0] rw 28’h0 SIZE AES_ACC data block size, AES_ACC only support block aligned
transaction. Each block contains 16 bytes.
0x20 IV_Wo
[31:0] rw 32’h0 DATA Initial Vector Word0
0x24 IV_W1
[31:0] ™w 32’h0 DATA Initial Vector Word1
0x28 IV_w2
[31:0] rw 32’h0 DATA Initial Vector Word2
0x2C IV_W3
[31:0] ™ 32’h0 DATA Initial Vector Word3
0x30 EXT_KEY_WO
[31:0] ™w 32’h0 DATA External Key Word0
0x34 EXT_KEY_W1
[31:0] ™w 32’h0 DATA External Key Word1
0x38 EXT_KEY_W2
[31:0] ™w 32’h0 DATA External Key Word2
0x3c EXT_KEY_W3
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3R 13-1: ABS HEHRMAR (4)
Offset Attribute | Reset Value | Register Name Register Description
[31:0] ™w 32’h0 DATA External Key Word3
0x40 EXT_KEY_W4
[31:0] rw 32’h0 DATA External Key Word4
0x44 EXT_KEY_W5
[31:0] rw 32’h0 DATA External Key Word5
0x48 EXT_KEY_W6é6
[31:0] ™w 32’h0 DATA External Key Word6
0x4C EXT_KEY_W7
[31:0] ™ 32’h0 DATA External Key Word7
0x50 HASH_SETTING
(8] wlt 1’h0 HASH_LEN_LOAD write 1 to load hash length
[7] wit 1’h0 HASH_IV_LOAD write 1 to load hash iv
[6] ™w 1’h0 RESULT_ENDIAN hash result endian setting:
1’h0: little endian
I’h1: big endian
(5] ™w 1’h0 DFT_IV_SEL HASH default iv select.
1’h0: default iv according to hash mode
1’h1: default iv from HASH_IV_H* registers
(4] ™w 1’h0 BYTE_SWAP HASH byte swap option. Set 1 to swap byte order when read data
from memory.
[3] ™w 1’h0 DO_PADDING HASH padding enable.
Set 1 to do padding after data transfer.
[2:0] w 3’h0 HASH_MODE HASH Mode:
3’h0: SHA-1
3’h1: SHA-224
3’h2: SHA-256
3’h3: SM3
Others: Reserved
0x54 HASH_DMA_IN
[31:0] ™w 32’h0 ADDR input data address
0x58 HASH_DMA_DATA
[31:0] ™w 32’h0 SIZE HASH input data byte size.
0x5C HASH_IV_HO
[31:0] | rw 32'h0 DATA HASH 1V HO
0x60 HASH_IV_H1
[31:0] | rw 32'h0 DATA HASH IV H1
0x64 HASH_IV_H2
[31:0] | rw 32'h0 DATA HASH IV H2
0x68 HASH_IV_H3
[3 1 :O] w 32’h0 DATA HASH IV H3
0x6C HASH_IV_H4
[3 1:0] ™ 32’h0 DATA HASH IV H4
0x70 HASH_IV_H5
[31:0] | rw 32'h0 DATA HASH IV H5
0x74 HASH_IV_Hé6
[31:0] | rw 32'h0 DATA HASH IV H6
0x78 HASH_IV_H7
iR T
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R 13-1: AES BTF=SmaTR (&)

Offset Attribute | Reset Value | Register Name Register Description

[310] | rw 32h0 DATA HASH IV H7

0x7C HASH_RESULT_HO

[31:0] r 32’h0 DATA HASH result HO

0x80 HASH_RESULT_H1

[31:0] r 32’h0 DATA HASH result H1

0x84 HASH_RESULT_H2

[31:0] r 32’h0 DATA HASH result H2

0x88 HASH_RESULT_H3

[31:0] r 32’h0 DATA HASH result H3

0x8C HASH_RESULT_H4

[31:0] r 32’h0 DATA HASH result H4

0x90 HASH_RESULT_H5

[31:0] r 32’h0 DATA HASH result H5

0x94 HASH_RESULT_H6

[31:0] r 32’h0 DATA HASH result H6

0x98 HASH_RESULT_H7

[31:0] r 32’h0 DATA HASH result H7

0x9C HASH_LEN_L

[31:0] ™ 32’h0 DATA HASH load length 1

0xA0 HASH_LEN_H

[28:0] rw 29’h0 DATA HASH load length h

0xA4 HASH_RESULT_LEN_L

[31:0] r 32’h0 DATA HASH result length |

0xA8 HASH_RESULT_LEN_H

[28:0] T 29’h0 DATA HASH result length h
13.2 TRNG

TRNG {v/ T HPSYS,

13.2.1 &Y

TRNG FREFEHNLECA 448 ( True Random Number Generator ), 1ZASHAF] FH o1 55732 B 2H Rl Y = 7 HEL B OR A
FEMLIETE , 2o0d— R PRI B T FEHLECRP 1, i PABENLEC R A 25 Rl 7= A BEN L BAR IL A R AR
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13.2.2 HEHRZEH

Entropy Health Dithering
Source0 Test Logic
Entropy Health y
Source1 Test Noise Source

> . » CASR

Selection
Random Seed

Entropy Health
Sourceb Test HNY

Random Number

& 13-4: TRNG &HE

HRHVECR AR 2 3 T2 W0, BEOLRP 7R Ads, BENLECR 4248

Fac

13.2.3 IhRefA
13.2.3.1 g

IR R 7S AR BOREREE LN, BUO R BENLR TR, #R2JE Sh BT SO AR, Jdid — s RORCIR Sk A A
BEDLECRN 1o BENLECR 7R B IS, RIRHHAE IR ROR, 10w @ PR o0 T SR AR O m 7, —
PR SRR TR RIRE R, T B A OB R T, 53— PR AR AR IR T RN T3l A B R

IR AE BRI RN T OISR B0, VIN AR I TPRAACTR R AL, 10 R g DX A DL B e, A plip
MR, REALYE A B TR

PRI DL E A gen_seed_start, Ji s IRABLHR AL BUH 0 BEHLFP o

13.2.3.2 MWFFEZERS

BEBLRP T A e N TSR it , i CASR(Cellular Automata Shift Register) b, A siFEALR T, ML T
—4¢ ) PRNG i, AP nT DU i 2 A7 d BT BEN LA 7o S P BCHE use_ext_seed N 1 ZJ5, F—2I1H
PRNG #i, A AE IR 7~ A A= e AR R, i s PR AR 7ok A U FEAILEL
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13.2.3.3 [FEAE A 4SS

BERLECR A= 5 T BT B LR T B0 D BERILECR A2, ARR IS TR ELIENE o T 202, DR LA AR ey
BERAEA HBURAS, SRR A — L840 3 91 S 80T 2B A A7 a0, A0 E prog_lockup MPARZRI,
SR VLR A B — 4 BE DRI TR A BT A BEHILEL

FP AT LUk % gen_rand_num_start A5 SIREHLECAK B4, & SRTBENLRF 7 BCA LRI, WIREHLECR A4 2 e bl bl
HURPT, SRR TEA BB LA o

13.2.3.4 EfthThaesEr

TRNG BERESMERL 7 S AH SR EER R A I, b mT USRI HEWDE BT FE i 20 . Hd 78 o e 2 e
A AR SRS T, PRSI ROAR SR AN ), X I = AN TR], AR5 BCE = i A 4, &4
RSP I R GE pelk XRLAGHR . JFRIRSE, 28 PR 0 GET pelle B h LIRS AR BE Y I
JEIM, 25 pelk (R SRR 2B B Y BRI 225 1k o RS a] LIRSS pelk AR BIIRAR Fpclk, JEIAL Npclk,
TR ROMH 5% 1) ST IR Ninv R SOAH 2855 1945 Finv=Fpclk*Npclk/Ninv, H AT DISERHZE A o6 R T2
filo

=1~}

13.2.4 TRNG Z1E5

R 13-2: TRNG F1ESR TR

Offset Attribute | Reset Value | Register Name Register Description

0x00 CTRL

(4] ™w 1’h0 gen_rand_num_suspend | Set 1 to suspend random number generation and update. Set O to recover the
process.

(3] ™w 1’h0 gen_rand_num_stop Set 1 to stop random number generation and update. This will reset the random

number generation engine. After release the stop bit, user should write 1 to

gen_rand_num_start to trigger the random number engine.

2] ™wW 1’h0 gen_seed_stop Set 1 to stop random seed generation. This will reset the random seed generation
engine. After release the stop bit, user should write 1 to gen_seed_start to trigger

the random seed engine.

[1] wlt 1’h0 gen_rand_num_start write 1 to trigger the random number generation engine

[0] wlt 1’h0 gen_seed_start write 1 to trigger the random seed generation engine

0x04 STAT

[3] r 1’h0 rand_num_valid random number valid flag

2] r ’h0 rand_num_gen_busy random number engine busy flag

(1] r 1’h0 seed_valid random seed valid flag

[0] r 1’h0 seed_gen_busy random seed engine busy flag

0x08 CFG

[15:8] ™w 8’ha reject_threshold random seed internal VN corrector check threshold

[1] ™w 1’h0 use_ext_seed set 1 to use external seed to generate random number

[0] ™w 1’h0 auto_clock_enable auto clock gating enable

0x0c IRQ

SR T
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ITaxY
3 13-2: TRNG HTFaaMR (48)

Offset Attribute | Reset Value | Register Name Register Description

[18] ™w 1’h1 prng_lockup_msk prng lockup interrupt mask

[17] ™w 1’h1 rand_num_avail_msk random number available interrupt mask

[16] ™w 1’h1 seed_gen_done_msk random seed generation done interrupt mask

2] rwlc 1’h0 prng_lockup prng lockup raw interrupt

(1] rwlc 1’h0 rand_num_avail random number available raw interrupt

[0} rwlc 1’h0 seed_gen_done random seed generation done raw interrupt

0x10 rand_seed0

[31:0] ™w 32’h0 val random seed value0. If using external random seed, write value to this register
will update the random seed in use.

0x14 rand_seed1

[31:0] ™w 32’h0 val random seed valuel. If using external random seed, write value to this register
will update the random seed in use.

0x18 rand_seed2

[31:0] ™w 32’h0 val random seed value2. If using external random seed, write value to this register
will update the random seed in use.

Ox1c rand_seed3

[31:0] ™w 32’h0 val random seed value3. If using external random seed, write value to this register
will update the random seed in use.

0x20 rand_seed4

[31:0] ™w 32’h0 val random seed value4. If using external random seed, write value to this register
will update the random seed in use.

0x24 rand_seed5

[31:0] ™w 32’h0 val random seed value5. If using external random seed, write value to this register
will update the random seed in use.

0x28 rand_seed6

[31:0] ™w 32’h0 val random seed value6. If using external random seed, write value to this register
will update the random seed in use.

0x2c rand_seed7

[31:0] ™w 32’h0 val random seed value7. If using external random seed, write value to this register
will update the random seed in use.

0x30 rand_num0

[31:0] r 32’h0 val random number value0

0x34 rand_numl1

[31:0] r 32’h0 val random number valuel

0x38 rand_num?2

[31:0] r 32’h0 val random number value2

0x3c rand_num3

[31:0] r 32’h0 val random number value3

0x40 rand_num4

[31:0] r 32’h0 val random number value4

0x44 rand_num5

[31:0] r 32’h0 val random number value5

0x48 rand_numé6

[31:0] r 32’h0 val random number value6

0x4c rand_num?7

[31:0] r 32’h0 val random number value7

0x50 cal_cfg
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# 13-2: TRNG F1EMETE (4)

Offset Attribute | Reset Value | Register Name Register Description

[31:16] | rw 16’hff length calibration length

[5] r 1’h0 done calibration done

[4] w 1’h0 enable calibration enable

[3:1] w 3’h0 osc_clk_sel osc clock select

[0] ™w 1’h0 osc_clk_force_on osc force enable

0x54 cal_result

[31:16] | r 16’h0 osc_cnt osc clock calibration counter result
[15:0] r 16’h0 pclk_cnt pclk calibration counter result

13.3 efusec

efusec 7 F HPSYS,

Vo

13.3.1 &9

efusec R efuse control, i i 5 #1E AT #5Hil efuse AHRLA [T, JEWTIS 1 bit (5 B2 RN 1, 8 S fEnl 32 i
TS B

13.3.2 FE4H4

« AJPEH] 4 B 256 bit Y efuse FAIT

- AIEE\E 1024 bit 55

o FRRATEER—A efuse FATCAYER\ G #AE
o BR\GHEAER L bit HRAT

o B\G SRR P A R E

o NS BRI RE

o FROTAEAATE S A A T e

. efuse FIERIME A4 0

13.3.3 Bk

efusec FIGFAEFLENT efuse BI—MAEERIE, SEIE N 1 B9 bit, EHEWAT T 205 1% bit B I, 152
FERE N 1. 5 ARE Bl 291728 PGM_DATAO~7 it®, PUEA G 8 > PGM_DATA* Zifies. S
YERFEHRIRAR AT

» ML #E BANKSEL A7 anit R 25 1Y efuse HLIT

- it & MODE A7 i 5 Bl

. BLE IE FRAEan i hWpiR s

. FC'® PGM_DATA* FA7485 A

- FCE TIMER ZFAFa5 1508 G

- FLE EN FFfEan s 1ME

o SRR E A ] SR FAT A AT S SEUIRAS
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KT EY bit TR 2 0 RAS, RIEWTAY bie nl FRAGHE T SR EEA TR .

13.3.4 1ERE

eFusec ITEEREFEXT efuse PIAAGTE BTN, B A6 5 B T E it BANK*_DATA* ZFfFaearif], 4~
TCERA TR ST I T e i TR AR . SRR E RS AR T

« M # BANKSEL A7 it R 2L efuse HLIT

- M E MODE A ffan it PEietipff

. FLE IE FRAEAnliRE h PR

o FC'E TIMER ZFf7a5 B0 8 CHERT K

. FLE EN ZFfEain sh 514k

o SRR I AR SR AFAE AR SE RS
« BEHU BANK*_DATA* 73 f£ 28 A BUE

o BRAT U BAE S D E Sk

13.3.4.1 EEREEH

efuse BYBEE BT FA —E R, Rl RIE W E], 24 efusec MR A TAER AR fLRT, 75 VA& Ak A 1145008 AT 2
efuse MIEE I P 2R . T B b4 TS P4 il B Bk RS A DUF =4
« TCKHP: Ef bit #5WiAtE], 10us

- THPCK: & sh'5fiRERIRFFRTIE], >20ns
- THRCK: JHshiZfiaery ARt E], >500ns

i3 TIME 2777 A C B X =R T AR AU EL. A A7as S AL E N 48MHz TAREMM R AT HEUE

13.3.4.2 LS RigINEE

N T B EEERIEE RAE, AEC B ROR R AT R R AR OO, T ] banko AYRERE bit i
bank1~3 [ efuse BHRAENGINRE, FRMdIa TCILERAHNL efuse HEATHEHRAE, W Joikm s e th O BUE .

- bank0[255:254]=2" bl11, il bank3 G IIAE;
- bank0[253:252]=2" b11, Jififk bank3 [S2RE;
+ bank0[251:250]=2" b11, ik bank2 5 IjAE;
- bank0[249:248]=2" b11, Hli bank2 LIt ;
- bank0[247:246]=2" b11, ik bank1 G IIAE;
- bank0[245:244]=2" b11, JFFifk bank1 [S22IRE;

13.3.4.3 EREOHHES

efuse AT EUE SO B D5 S, AT 512
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& 13-3: efuse ¥EOES

B2 | @=2%
1 idsel
2 swddis
3 pkgid[1:0]
4 uid[127:0]
5 rootkey[255:0]

13.3.5 efusec ZH1Fex
& 13-4: efusec FTEezlat R
Offset Attribute | Reset Value | Register Name Register Description
0x00 CR Control Register
[4] ™w 1’h0 IE Interrupt enable
[3:2] ™w 2’h0 BANKSEL Bank select
(1] rw 1'h0 MODE 0 - READ, 1 - PGM
[0] wls 1’h0 EN Write 1 to enable PGM/READ. Self clear
0x04 TIMR Timer Register
[20:10] | rw 11’h78 TCKHP SCLK high period for PGM. Recommended value ~10us
[9:7] ™w 3’h0 THPCK SCLK to CSB hold time into PGM mode. Recommended value > 20ns
[6:0] ™w 7’h6 THRCK SCLK to CSB hold time into READ mode. Recmmended value > 500ns
0x08 SR Status Register
[0] rwlc 1’h0 DONE Indicates PGM/READ done. Write 1 to clear
0x0C RSVDR Reserved Register
0x10 PGM_DATA0 Program Data0
[31:0] ™ 32’h0 DATA
0x14 PGM_DATA1 Program Datal
[3 1 :0] ™ 32’h0 DATA
0x18 PGM_DATA2 Program Data2
[31:0] ™w 32’h0 DATA
0x1C PGM_DATA3 Program Data3
[31:0] ™ 32’h0 DATA
0x20 PGM_DATA4 Program Data4
[31:0] | rw 32'h0 DATA
0x24 PGM_DATA5 Program Data5
[31:0] ™w 32’h0 DATA
0x28 PGM_DATA6 Program Data6
[3 1 :0] ™ 32’h0 DATA
0x2C PGM_DATA?7 Program Data7
[31:0] ™w 32’h0 DATA
0x30 BANKO_DATAO | BankO Data0
[31:0] | r 32'h0 DATA
0x34 BANKO_DATA1 BankO Datal
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3 13-4: efusec BT FERARETR (£2)

Offset Attribute | Reset Value | Register Name Register Description
g g P

[31:0] r 32’h0 DATA

0x38 BANKO_DATA2 Bank0 Data2
[31:0] |r 32'h0 DATA

0x3C BANKO_DATA3 BankO Data3
[31:0] T 32’h0 DATA

0x40 BANKO_DATA4 BankO Data4
[31:0] r 32’h0 DATA

0x44 BANKO_DATA5 Bank0 Data5
[31:0] r 32’h0 DATA

0x48 BANKO_DATA6 Bank0 Data6
[31:0] |r 32'h0 DATA

0x4C BANKO_DATA7 Bank0 Data7
[31:0] |r 32'h0 DATA

0x50 BANK1_DATAO Bank1 DataO
[31:0] T 32’h0 DATA

0x54 BANK1_DATA1 Bank1 Datal
[31:0] r 32’h0 DATA

0x58 BANK1_DATA2 Bank1 Data2
[31:0] r 32’h0 DATA

0x5C BANK1_DATA3 Bank1 Data3
[31:0] |r 32'h0 DATA

0x60 BANK1_DATA4 Bank1 Data4
[31:0] |r 32'h0 DATA

0x64 BANK1_DATA5 Bank1 Data5
[31:0] T 32’h0 DATA

0x68 BANKI1_DATA6 Bank1 Data6
[3 1 :0] r 32’h0 DATA

0x6C BANK1_DATA7 Bank1 Data7
[31:0] r 32’h0 DATA

0x70 BANK2_DATAO Bank2 Data0
[31:0] |r 32'h0 DATA

0x74 BANK2_DATA1 Bank2 Datal
[31:0] |r 32'h0 DATA

0x78 BANK2_DATA2 Bank2 Data2
[31:0] T 32’h0 DATA

0x7C BANK2_DATA3 Bank2 Data3
[3 1 :0] r 32’h0 DATA

0x80 BANK2_DATA4 Bank2 Data4
[31:0] r 32’h0 DATA

0x84 BANK2_DATA5 Bank2 Data5
[31:0] |r 32'h0 DATA

0x88 BANK2_DATA6 Bank2 Data6
[31:0] r 32’h0 DATA

0x8C BANK2_DATA7 Bank2 Data7
[31:0] T 32’h0 DATA

0x90 BANK3_DATAO Bank3 Data0
[3 1 :0] r 32’h0 DATA

0x94 BANK3_DATA1 Bank3 Datal
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3 13-4: efusec BT FERARETR (£2)

Offset Attribute | Reset Value | Register Name Register Description
[31:0] r 32’h0 DATA

0x98 BANK3_DATA2 | Bank3 Data2
[31:0] r 32’h0 DATA

0x9C BANK3_DATA3 | Bank3 Data3
[31:0] r 32’h0 DATA

0xA0Q BANK3_DATA4 Bank3 Data4
[31:0] r 32’h0 DATA

0xA4 BANK3_DATA5 | Bank3 Data5
[31:0] r 32’h0 DATA

0xA8 BANK3_DATA6 | Bank3 Data6
[31:0] r 32’h0 DATA

0xAC BANK3_DATA7 | Bank3 Data7
[31:0] r 32’h0 DATA

0xB0 ANACR Bank3 Data7

[3 1 :24] r 8’h0 RESERVE1

[2 3:1 6] ™ 8’h0 RESERVEO

[10:8] w 3’h0 LDO_DC_TR

[4] w 1’h0 LDO_MODE

[3:1] w 3’h4 LDO_VREF_SEL

[0] w 1’h0 LDO_EN

0xB4 DB_SEL debug signal select
[31:0] w 32’h0 db_sel debug signal select

13.4 BUSMON

13.4.1 &9

BUSMON (Bus Monitor) ] Ai#2 R4 AHB £ 2k EA5 T B MM B A i {4417 . BUSMON fe 2 30H§ 8 4>
SETE , AR T DA PR B SN A TR, SETTE BOE AL A HEA T AHB B0 UL,
IR FEL BVRE AU T /E PTC S & o

BUSMON 1] J] F Wi e ik & A8 0, nl TSk & nl a2 gk

A A 2 4~ BUSMON, BUSMONI A5 8 ~i#if, Al Wi HPSYS Y AHB %45, BUSMON2 £ 4 M#lliE, nlix
% LPSYS i) AHB %45

13.4.2 FTE4H4

« B2 8 N7 BC E A E AT AR A

« AT RGN BRI NE

o T C B A A bk i

o AIIERRGEITEL/E [ 1

o 31 PITTERER, 24 (7 LLEER

o TR T A SR AR, A
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. 8 MBS HM A PTC filtk

13.4.3

IR &k

- NEIEE T CRx.SEL i
TR IR AT, I BRI AHB AR .

3 13-5: BUSMONT1 j

51488 2D/2.5D 5| &

£, 960KB K 7%,

PPN TR s B fr o H i BB, il

RIS HPSYS 5%

B AR RN Y AHB f&

CRx.SEL CH1 CH2 CH3 CH4 CH5 CHeé CH7 CHS8
0 HCPU_C HCPU_C HCPU_C HCPU_C HCPU_C HCPU_C | HCPU_C | HCPU_C
1 HCPU_S HCPU_S HCPU_S HCPU_S HCPU_S HCPU_S HCPU_S HCPU_S
2 LP2HP DMACI1 EXTDMA | NNACCI1_C EZIP1 EPIC_A EPIC_B LCDC1
3 FACC1 NNACCI_B FFT1 SDMMC1 NNACCI_A USBC AES PTC1
4 / / / / / / / /
5 / / / / / / / /
6 RAMO RAMI1 RAM?2 RAM3 MPI1 MPI2 HP_APB HP_AHB
7 HP2LP MPI3 / / / / /
# 13-6: BUSMON?2 £ M43 HPSYS % &
CRx.SEL CH1 CH2 CH3 CH4

0 LCPU_C | LCPU_C | LCPU_C LCPU_C

1 LCPU_S LCPU_S LCPU_S LCPU_S

2 DMAC2 HP2LP PTC2 /

3 / / / /

4 / / / /

5 MPI5 RAMO RAM1 RAM2

6 TCM LP_APB LP_AHB | PHY_DUMP

7 / / / LP2HP

13.4.4 MG

B TEAE O] DL I A AR B R W i MR EYE L EE x ) W s Y [MINX,MAXX), Hrh MIN #ihl-#%
£F5 , MAX HhEAS 45 o451 4n , 24 MIN1=0x60010000, MAX 1=0x60020000 i, i# 18 1 23483 Hohl 0x60010000~0x600 1
B AHB 15855, [HR2:%511 bk 0x60020000 9 AHB 144 .

13.4.5 MAisfEany
BEAEIE A DA CRx.OP ZFfEas b B & 52 Rl . CRx.OP 2 0 B}, 38 H W4tk 7 B P 9S24 4 o

CRx.OP 2y 1 I, Jail HUE Ak B A A S &% . CRx.OP Jy 2 2 3 I, e i W42 ks el 3 i P A 1

Wit

WIEMERES, AP Bk AR — NS
MBSO —SE AT A Ik Y B R A A D T Y AHB A5 RIN, 3

13.4.6
W Huhik G BB A A 2T B AHB 185K, ol s
IS CNT.CNT 2341 1, i
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TIE L BAHTHE CRxCMPEN A 1, MiEiE A FE S T ELEE CRx.CMP B, #%iHiFridi CNTx.OF & 1, Jf/=4
PTC Fif4-fh % . anSFal i b #iHE CRx.CMPEN f 0, 4iliE IS EHSE T ox7fHEEf B, % bR CNTx.OF
B, P4 PTC ik o KA i, WR A aiEERE CRxAUTOCLR K 1, TR HahiE o0 HFEH
Ja st

13.4.7 @EEIHLF

BUSMON A F% 7 Ao SHARBUREEE R, T A HAR A CNTx,  AHEI5E0E i 2 i S, B mT AR
TR N AR PTC SRk, 774 PTC sl T e it

13.4.8 EERTE
J&3) BUSMON i x fOFCE AT

. FET RGN RCC i1 FF 5 BUSMON B4t

. 1] CCRCLRx 5 1, E{#if x;

. BiC ¥ CRx.SEL, EFEMIE WM B AN ;

. it MINx Fll MAXx, PE8EWda b3 e ;

. Bl# CRxOP, PN ILHIZEAY;

CARFRE A W, B LAE CRx.CMP, JFECHE PTC Ay HbT, fil& J1E+H: BUSMON #iH x;
. [} CERENx 5 1, f#ggiliA x.

—_

)W) N N O I )

=1~}

13.4.9 BUSMON Z 7758

% 13-7: BUSMON 7728 at &

Offset | Attribute | Reset Value | Register Name | Register Description

0x00 CR1 control register for channel 1
[31:8] | 1w 2 4’hiFfif CMP compare value to generate overflow
(7] ™w 1’h0 CMPEN compare enable

1: overfow flag is generated when CNT reaches CMP

0: overflow flag is generated when CNT reaches maximum (all bit 1)

(6] ™w 1’h0 AUTOCLR counter will be cleared automatically each time overflow happens
(5:4] rw 2’h0 oP select operation to be monitored

2’b00: read

2’b01: write

2’b10,

2’b11: read or write

(2:0] ™w 3’h0 SEL select monitor source. Refer to source table
0x04 CNT1 counter for channel 1
[31] r 1’h0 OF overflow flag, happens when CNT reaches CMP or CNT reaches maximum (all
bit 1)
[30:0] | r 31°’h0 CNT counter value
0x08 MIN1 minimum address for channel 1
[31:0] | rw 32’h0 ADDR lower boundary of memory moniter range, included
0x0C MAX1 maximum address for channel 1
[31:0] | rw 32’h0 ADDR upper boundary of memory moniter range, excluded
ZERT I
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3 13-7: BUSMON FH{zasmsfs (&)
Offset | Attribute | Reset Value | Register Name | Register Description

0x10 CR2 control register for channel 2
31:8 ™w 24’hffffF CMP compare value to generate overflow
p [
7 ™ 1’h0 CMPEN compare enable
p

1: overfow flag is generated when CNT reaches CMP

0: overflow flag is generated when CNT reaches maximum (all bit 1)

(6] ™w 1’h0 AUTOCLR counter will be cleared automatically each time overflow happens
(5:4] ™w 2’h0 oP select operation to be monitored

2’b00: read

2’b01: write

2’b10,

2’b11: read or write

[2:0] rw 3’h0 SEL select monitor source. Refer to source table

0x14 CNT2 counter for channel 2

[31] r 1’h0 OF overflow flag, happens when CNT reaches CMP or CNT reaches maximum (all
bit 1)

[30:0] | r 31’h0 CNT counter value

0x18 MIN2 minimum address for channel 2

[31:0] | rw 32’h0 ADDR lower boundary of memory moniter range, included

0x1C MAX2 maximum address for channel 2

[31:0] | rw 32’h0 ADDR upper boundary of memory moniter range, excluded

0x20 CR3 control register for channel 3

[31:8] | rw 24’hfffff CMP compare value to generate overflow

(7] ™w 1’h0 CMPEN compare enable

1: overfow flag is generated when CNT reaches CMP

0: overflow flag is generated when CNT reaches maximum (all bit 1)

[6] ™w 1’h0 AUTOCLR counter will be cleared automatically each time overflow happens
(5:4] ™w 2’h0 oP select operation to be monitored

2’b00: read

2’b01: write

2’b10,

2’b11: read or write

(2:0] w 3’h0 SEL select monitor source. Refer to source table

0x24 CNT3 counter for channel 3

[31] r 1’h0 OF overflow flag, happens when CNT reaches CMP or CNT reaches maximum (all
bit 1)

[30:0] | r 31’h0 CNT counter value

0x28 MIN3 minimum address for channel 3

[31:0] | rw 32’h0 ADDR lower boundary of memory moniter range, included

0x2C MAX3 maximum address for channel 3

[31:0] | rw 32’h0 ADDR upper boundary of memory moniter range, excluded

0x30 CR4 control register for channel 4

[31:8] | 1w 24’hiffiE CMP compare value to generate overflow

(7] ™w 1’h0 CMPEN compare enable

1: overfow flag is generated when CNT reaches CMP

0: overflow flag is generated when CNT reaches maximum (all bit 1)

(6] ™w 1’h0 AUTOCLR counter will be cleared automatically each time overflow happens
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3 13-7: BUSMON FH{zasmsfs (&)
Offset | Attribute | Reset Value | Register Name | Register Description

[5:4] ™w 2’h0 oP select operation to be monitored
2’b00: read

2’b01: write

2’b10,

2’b11: read or write

[2:0] rw 3’h0 SEL select monitor source. Refer to source table

0x34 CNT4 counter for channel 4

[31] r 1’h0 OF overflow flag, happens when CNT reaches CMP or CNT reaches maximum (all
bit 1)

[30:0] | r 31°’h0 CNT counter value

0x38 MIN4 minimum address for channel 4

[31:0] | rw 32’h0 ADDR lower boundary of memory moniter range, included

0x3C MAX4 maximum address for channel 4

[31:0] | rw 32’h0 ADDR upper boundary of memory moniter range, excluded

0x40 CR5 control register for channel 5

[31:8] | rw 24’hffffE CMP compare value to generate overflow

[7] ™w 1’h0 CMPEN compare enable

1: overfow flag is generated when CNT reaches CMP

0: overflow flag is generated when CNT reaches maximum (all bit 1)

(6] ™w 1’h0 AUTOCLR counter will be cleared automatically each time overflow happens
(5:4] ™ 2’h0 oP select operation to be monitored

2’b00: read

2’b01: write

2’b10,

2’b11: read or write

[2:0] ™w 3’h0 SEL select monitor source. Refer to source table

0x44 CNT5 counter for channel 5

[31] r 1’h0 OF overflow flag, happens when CNT reaches CMP or CNT reaches maximum (all
bit 1)

[30:0] | r 31’h0 CNT counter value

0x48 MIN5 minimum address for channel 5

[31:0] | rw 32’h0 ADDR lower boundary of memory moniter range, included

0x4C MAXS5 maximum address for channel 5

[31:0] | rw 32’h0 ADDR upper boundary of memory moniter range, excluded

0x50 CRé6 control register for channel 6

[31:8] | 1w 24’hiffif CMP compare value to generate overflow

(7] ™w 1’h0 CMPEN compare enable

1: overfow flag is generated when CNT reaches CMP

0: overflow flag is generated when CNT reaches maximum (all bit 1)

(6] ™wW 1’h0 AUTOCLR counter will be cleared automatically each time overflow happens
[5:4] rw 2’h0 oP select operation to be monitored

2’b00: read

2’b01: write

2’b10,

2’b11: read or write
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3 13-7: BUSMON FH{zasmsfs (&)
Offset | Attribute | Reset Value | Register Name | Register Description

[2:0] w 3’h0 SEL select monitor source. Refer to source table

0x54 CNT6 counter for channel 6

[31] r 1’h0 OF overflow flag, happens when CNT reaches CMP or CNT reaches maximum (all
bit 1)

[30:0] | r 31’h0 CNT counter value

0x58 MIN6 minimum address for channel 6

[31:0] | tw 32’h0 ADDR lower boundary of memory moniter range, included

0x5C MAX6 maximum address for channel 6

[31:0] | rw 32’h0 ADDR upper boundary of memory moniter range, excluded

0x60 CR7 control register for channel 7

[31:8] | rw 24’hiffif CMP compare value to generate overflow

(7] ™ 1’h0 CMPEN compare enable

1: overfow flag is generated when CNT reaches CMP

0: overflow flag is generated when CNT reaches maximum (all bit 1)

(6] W 1’h0 AUTOCLR counter will be cleared automatically each time overflow happens
[5:4] rw 2’h0 oP select operation to be monitored

2’b00: read

2’b01: write

2’b10,

2’b11: read or write

(2:0] ™ 3’h0 SEL select monitor source. Refer to source table

0x64 CNT7 counter for channel 7

(31] r 1’h0 OF overflow flag, happens when CNT reaches CMP or CNT reaches maximum (all
bit 1)

[30:0] | r 31°’h0 CNT counter value

0x68 MIN7 minimum address for channel 7

[31:0] | rw 32’h0 ADDR lower boundary of memory moniter range, included

0x6C MAX7 maximum address for channel 7

[31:0] | tw 32’h0 ADDR upper boundary of memory moniter range, excluded

0x70 CR8 control register for channel 8

[31:8] | rw 24’hfffHf CMP compare value to generate overflow

(7] ™w 1’h0 CMPEN compare enable

1: overfow flag is generated when CNT reaches CMP

0: overflow flag is generated when CNT reaches maximum (all bit 1)

[6] ™w 1’h0 AUTOCLR counter will be cleared automatically each time overflow happens
[5:4] ™w 2’h0 oP select operation to be monitored

2’b00: read

2’b01: write

2’b10,

2’b11: read or write

[2:0] ™w 3’h0 SEL select monitor source. Refer to source table
0x74 CNTS8 counter for channel 8
(31] r 1’h0 OF overflow flag, happens when CNT reaches CMP or CNT reaches maximum (all
bit 1)
[30:0] | r 31°’h0 CNT counter value
0x78 MINS8 minimum address for channel 8
LR
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3% 13-7: BUSMON E7F88matR (4)

Offset | Attribute | Reset Value | Register Name | Register Description

[31:0] | rw 32’h0 ADDR lower boundary of memory moniter range, included

0x7C MAXS8 maximum address for channel 8

[31:0] | rw 32’h0 ADDR upper boundary of memory moniter range, excluded

0x80 CER channel enable register

[7] ™w 1’h0 EN8 counter enable for channel 8

(6] ™w 1’h0 EN7 counter enable for channel 7

(5] ™ 1’h0 EN6 counter enable for channel 6

(4] ™w 1’h0 EN5 counter enable for channel 5

(3] ™w 1’h0 EN4 counter enable for channel 4

(2] w 1’h0 EN3 counter enable for channel 3

[1] rw 1’h0 EN2 counter enable for channel 2

[0] rw 1’h0 EN1 counter enable for channel 1

0x84 CCR channel clear register

[7] wls 1’h0 CLR8 write 1 to clear counter and overflow flag for channel 8. No need to write O
(6] wls ’h0 CLR7 write 1 to clear counter and overflow flag for channel 7. No need to write O
(5] wls 1’h0 CLR6 write 1 to clear counter and overflow flag for channel 6. No need to write 0
(4] wls 1’h0 CLR5 write 1 to clear counter and overflow flag for channel 5. No need to write 0
(3] wls 1’h0 CLR4 write 1 to clear counter and overflow flag for channel 4. No need to write 0
(2] wls 1’h0 CLR3 write 1 to clear counter and overflow flag for channel 3. No need to write 0
[1] wls 1’h0 CLR2 write 1 to clear counter and overflow flag for channel 2. No need to write 0
[0] wls 1’h0 CLR1 write 1 to clear counter and overflow flag for channel 1. No need to write 0
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14 TFfifiEO

14.1 SDMMCI1

R 2 4 SDMMC, i T HPSYS., [ iEE - SDMMC Bl A m, I st A —rE, Hrp
SDMMCI1 N'& DMA % DDR 5 8 Z#i;; SDMMC2 A% ¥ DDR 5 8 4=\, AJ|q] DMAC1 &i%iE=R .

14.1.1 &9t

SDMMC 3Z#F SD HHX 3.0 LAM eMMC FrifE 4.51, FJ{ESN HOST #5145 5 SD/SDIO/eMMC %3¢ H.. SDMMC
WEHE DMA #6858 1K 7795 FIFO, Al H F#T8IRIES , R difitiz . SDMMC 32 SDR HZk
4 26 F 8 Zi5ial, I 5 DDR 4 26l 8 LRAR,

14.1.2 FE4H4

« %% SD Host Controller Standard Specification Version 3.0
« % SD 3.0 Physical Layer Specification Version 3.01

- 3% SDIO Specification Version 3.0

« 3% JEDEC JESD84-B451 eMMC 4.51 Specification

« % SDSC/SDHC/SDXC/SDHS F

« FpHF UHS-1: SDR12/SDR25/SDR50/SDR104/DDR50
« SCFF SDR 4L, 4 4k, 8 A

- % DDR 4 2%, 8 Z#ixt

« W& 1K 5797 FIFO, fRZFFH block 512 F7

o ] L B

- WEHX DMA

|

i SDMMC |

|

! CLK _ |

"| TUNE > ClK

FCLK | CLK | CMD .

"| GEN g
F |« |DATO _
Control
Card
@ Control )
K- REG

_ |DAT7 _

A - >
H
B

<:::|/,\ CDMA FIFO INT |nterrupL

ontrol
[ 14-1: SDMMC Z5#1E]
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14.1.3 IhEeREIA
14.1.3.1 SD/eMMC #H

Pl 48 SRR SD/eMMC $2 AT F—MR CLK £k, —# CMD £l 8 fil DAT £k (DATO~DAT?7). CLK ZJH T4
I, CMD AR BB T 6L 1% % CMD i AW 2 RSP, DAT ZRAK B BMUEH B . CMD LA Rr il
il (SDR) f%#ii, Bl CMD {UfE CLK (¥ EFHIVAR. DAT LEESCRFEAHIHY (SDR) &%, R DAT {fE CLK iy |7+
ARG WSREGAHY (DDR) {44, R DAT 76 CLK (4 b THF IR R IR A 30

14.1.3.2 BT E

SDMMC A1 337 () DI RERT B FCLK , REASE R LM B al DLL Wb pifb A7 5645 , e 27 /7 5 RCC L) CSR_SEL_SDMMC,
i ZHETE SDMMC TAERF, REWAAR HCLK AREMLT FCLK, [Fif CR3_INTCLKEN i 22 1,

i E) SD/eMMC # M#Y CLK J&H FCLK 434t~ , 44l CLKDIV 3t 10bit, H:AIK 8 i CR3_CLKDIVL #§
E, & 2 Al CR3_CLKDIVU 57, 24 CLKDIV %F 0 i, CLK #R% T FCLK #i%, %N CLK #% =FCLK
Ui/ (2*CLKDIV) . #4124 FCLK 24 192M Hf, it 400KHz Y CLK, #7224 CLKCR_DIV & A 240, 4
1T DDR &4, CLKDIV Ji 40 & A%,

CLK i1t CR3_CLKEN #ifill, 5K 1 LUGIF P atraitt, 58 0 Ml o IR & A e,
NY5CH] CLK fith, e e T o

14.1.3.3 KE@E

AR T CMD £ k%, H SD/eMMC/SDIO &40 iy [ E R m 6, T HLE SD/eMMC/SDIO %
ZPIRAS, IR IR L. A AL B [E 2N 48bit.

% 14-1: L EEK

Bit position 47 46 [45:0] [39:8] [7:1] 0

Width (bits) 1 1 6 32 7 1
Value 0 1 X X X 1

Description | Start bit | Transimission bit | Command index | Argument | CRC7 | End bit

42T ebit BT A dR 5 XA ANEIZNAE, TR 32bit AUS%k. %45t 7bit CRC HIWrE R K &2 75
T, e A 5 R

HUE 6bit HYfir 95 (command index), #F4 il HHfir45 24 CMDn, HHf n gUEAT4 %1%, B CR1_CMDIDX #f
i L o

T AHY 32bit 5% (argument) B ARG1 FEECE

FEEARA U CMDO, CMD4 S5 AN F BRI N ; e AU CMDS,CMD11 %575 242U 48bit (IR L] ; K4k
1 CMD2 T EHEI 136bit NN . KIEATSRT, 7 2l il s CR1_RSPTYPE Zf A7 v HE£f a4 B2 A e 1]

FLeni i 075 1 command index LI K CRC AU SR ZRG AR MR 1 N AR IER, 1] URYE T 200 B
CR1_CHECKIDX #l CR1_CHECKCRC,

e
o

FLEAr AU CMD18, CMD24 S5 R E G B T8RS, W24 CR1_DATAPRESENT # 1.
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=

T4 & H15 A CR1I_CMDIDX M7 il , PHIHER A a2 BT SEOER LG — RS A S CR1 /74
i R L HPIRAS T LA 33 SR_CMDBUSY # i, 4 SR_.CMDBUSY 4 1 I, BEWIAr4 Kk (tfHeiomng)
e T

A KRR T, A4 58 libRak ISR_.CC # 1 (24 ISER_CCEN ¥ 1 i), H4 IER_CCIE Jy 1 Bfr[=/E
Wro FEMCmE SRS AT RIAE ISR ZPF7 @ Aif), GG IR RH AT R ISR_.CTOERR (64 /1> CLK PAIAAGHIN 3] iz 2
UL, WK CRC %1% ISRLCCRCERR, Wi N 25 H i 5#15% ISR_CEBERR, LA index %15 ISR_IDXERR,
FEWCE 0 % FY) argument {R777E RSP1~RSP4 H1, Hirf 48bit Wi}/ A4 argument f£7E7E RSP1 1,

WERWARH AT busy {5 (W R1b), 4 busy fF*5 4G, M5 Mibr ISR_TC & 1 (24 ISER_TCEN Jy 1 i),
H>4 IER_TCIE & 1 W a] A il
A R A R AR

1. —RVEECE index, argument DA KHIEENA NSRS, J5 sl Kk

2. GRS SE TR, LRSS Uh T (USRI NI busy 55 o

3. ForAraR [l e B TR X argument

+

14.1.3.4 EBEEH

Kt A% A0 15 B S OO RN ) 504 5 A, s hilas X FRE S (W CMD17, CMD24 %5) Ja3), #dfE
PERTB EER 450, sl 42 il 8 R RRE TS (W0 CMD12) 453,

SD A1 SDIO MY GE X IEHEAE T R AL ER 4 M550, eMMC PMUE X IEEAE T R FH ALk, 4 £kl 8 &
ik PRl ps Hrask  4 4ok 8 &L, Wit CR2_DATWIDTH Hl CR2_EXTWIDTH 2if77elitE . kit T,
BT DATO 14455, DATO i[RI TR RBIREH A busy RS, 4 AT, FdliidEid DATO~DAT3 154,
DATO t[a] i T FnBRE MY busy RS, 8 LT, Fdiilid DATO~DAT7 &4, DATO tla]itH TR
BAEALHIRY busy IRE

Pl gs S 4 4Bl 8 4k DDR 1%, ¥ CR4_UHSMODE ZF 1725 Hi & i, 4 I8 &y DDR &%, 7504 SDR &% .
F 14-2: BIBEHENXERE

fEimis | 49 | CR2_DATWIDTH | CR2_EXTWIDTH | CR4_UHSMODE
ALk 0 0 0
SDR 4 2% 1 0 0
8 £k X 1 0
44 1 0 4
DDR -
8 2k X 1 4

Btk oS nE =X, A8l & R/ MRAB I EAUA FTARTE . X T SD Fl eMMC B4y, FRHUECE &8
N 512byte, {HWAFISL, FLL s RVFEE a4 (W1 CMD16) BUE YA B, & T EdR A5y, N
HR A A B RBSE 7 1 AC B BSR_BSIZE % (7. MRS FL S CRI_MULTIBLK 1 BSR_BCNT 2 /7w KA
SEBAYRBRAE I s, TR EUE ), CRI_MULTIBLK M4 T 0, IAT BSR_BCNT ARG, X T8k,
CR1_MULTIBLK 5 CR1_BCNTEN W4T 1, ¥ BSR_BCNT Fr & il T B85 1Y B8,
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B G710 CRI_DIR BR &, 1 i, o0 HE AL

BRI E UG, S HIa Rk S i (fir2BLE CRI_DATAPRESENT 4 1) ZJ5, 4 HalE sh#dafs
i

BT 2 EE R4S N FIFO A7, fp kb B CPU sl 45 N DMA [n] FIFO B A, M54
K5 FIFO e 5 AR & . MW s 2 B Bdis W BT /778 FIFO W, 51 CPU E{N'¥ DMA Hii . FIFO [y
ZEN 1024 F35, CPU 5l A 1K BUF 291585

ZYLAN, RN EIEMAT AR M S (W CMD12) A4 ek, bl SR A Bl Yue i e iUs A8k
BSR4, e =% CR1_LAUTOCMD #: 1,

j#iF SR_DATBUSY HJ LA 180 145 2 15 58 i
B A AP oy 5

1. AR IE R A5 R 2 5 B B A i 4 S O+ LA R, &5 58 PR ISR_TC # 1 (24 ISER_TCEN
1), H24 IER_TCIE Jy 1 W] A il

2. MRS, AR (ISR_DTOERR), %4 CRC 451 (ISR_DCRCERR) AR HHn 25 A 4i% (DE-
BERR) 3 2 AR A AL AR A BT o PRl B I A9 6] CR3_DTOCNT BCEL, 753430 < M i
] =FCLK J& ] *4096*2C F3-DTOCNT Hrfi CR3_DTOCNT /T 15, #4124 FCLK 24 46MHz, CR3_DTOCNT
N 13 0, IS EIZ0 699ms. 2 BULA HBEIS, n]REJGHE AR IE W A5 AP BT ISR_TC, A e ab 23[R i
M O T A R T T S AR P T

B A SRR A -

1 BCEALRT I, AT, R, s ek, B A S

2. FiL® P& DMA(SDMA 5 ADMA)

3. RIS (W CMD17) 55 @4 (4 CMD24)

4. SR, ACPEBLAIRNL (W R1)

5. SERRRUIE A R A RO BT R A P

14.1.3.5 M4

SDMMC i = Hilr, HTlA CPU FrE FF AL . XEeH i Rk e, B, USRS FEER
A R SRR T T SR FAERAA ). TR A ISER (HREMIR A BEM B0 S, 0 IR 5 P
WiEl i) IER PFAFaSic e o R ERE TP WA, 75 2 [RIAPRExF i 24 ISER A1 IER & 1,

14.1.3.6 FIFO &1

SDMMC ' 1KB K/ FIFO I T A5 54k . FIFO 574 B DMA it A 58 EHGE . eIk &5 A%k
P, IS FIFO h R AE R ik B sl i U 5 A e 8 — AR B 44, BN 455FF CPU
o, DMA 1 FIFO i ABdE . S FeiRE D CLK AL E It . 5 208 fh, P s AXE0E -
WAL

MBS IR I, #5002 FIFO AT A (R 45 FER U 5 A 230 ol — B A, A0 4545
% CPU 1, DMA M FIFO e i . SR iifalEa 0 CLK ki, LA IEi% 45 B0 . i it fa
B —HUB R A AL
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14.1.3.7 DMA &%
BARALHIT, FIFO MINZST LIl CPU HH&E N FIFO A DGE, Wil LLE 'S DMA A Sz

N'E DMA 43y SDMA Fl ADMA W-M#5, SDMA [t & ffj i, BEMS52iiILA ) DMA ThfiE, ADMA k%
By, THEEEEE, HHANT RO EsEHIRE,

DMA Djfigif 1 CR1_DMAEN Zif7#afiifit, DMA #ixti@ 1 CR2_DMAMODE #£$%, 0 & SDMA, 2 ) ADMA,

SDMA #izUF, THhCE BdEE AL iG bl SAR, JEH F5 M7 ff#s SRAM i, PSRAM., $dE{(&4i)5 3/, SDMA
2 H 3RS ABIE N #R 2 2 FIFO, mlRirise B A AR N FIFO Uz BIf7 it . ZHuUEHint, SDMA £
A shilis Z Yot Se ik S, JEEAF e iR ok 5t A sl fs.

KT ESE RSB, SDMA A Ha FE 6 a8 BRI, 7515 R Mk 2 AL 258715, AR 2% 09 ok 20 A R
BSR_SDMABDY ¥/E, M 4KB | 512KB Al ¥, YfAAf e bl i Bors e sl i 5, SDMA B 35, 74
SR_DMA #55 (*4 ISER_.DMAEN 4 1 i), FFal=/L il (%4 IER_.DMAIE Jy 1 i) PR, e
B AP S E T LU NSAR ZRAEERE (IE SAR A7 3R (EAT  Z BIBC & 191 . CPU A5, 7
W RS R AR 2 UL 55 A SAR /78, SDMA 23 [ S MGHTIC B A7 % S b ik 4k 22 2 R A& . ) an
#71% BSR_SDMABDY FiL &4 0(4KB 1 #), JH sl 0x20019¢00 FFiaiis 2KB 4t , B4 0x20019ffc ) 4 F
TEHERIZ E NS, SDMA 23 H 1%, AT NSAR Zif7{E ) 0x2001a000, IR ML SAR 2 A7 5 AMT
Hihl 0x20016000, SDMA £33 0x2001b000 FF UG ARLEMHZERIA K 1KB i

ADMA U TR 20N aE AR . BRI R AR AL N 2 4 T 5%, IS5 A ASAR /7.

AR R AR R I 8 s i), EARMHEN Sy 4 FATR S, FIA] 3 A A R R L 2 I
KA, PRI T — DRI 2 A R BT A7, BIR — D3RI bk 2 A% i 2 i &
T8 AT s BRAR R [ R I ] AAFREEATAT 4 S STRMhE, Sk R0 A e Bk, &
Tk

& 14-3: FEAERRRIERX

bit field
31~16 15~6 5 4 3 2 1 0
baseaddr
LENGTH | reserved(0) | ACT2 | ACT1 | 0 | INT | END | VALID
63~32
baseaddr+4
ADDR
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RIS LANTF

VALID M1 FORYTIRIARL, h 0 AR ISRLADMAERR,  JfA] 774
SRl

END H 1 FOR Y EIRIURARI, A N —R, RARMPATE S
AR ISRUTC, FF0) 77 A il

ACT1/ACT2 | FITFARINFEINIHAY,

ACT2 0 R/ YATRIUNTEHAT, BT T 4RI,

ACT2 J 1, ACT1 K 0 F/R YRTRWUNE I, ADMA T r 8155,
ADDR FR/REiiE 1AL 46 bk

ACT2 24 1, ACT1 N 1 £/ YRiRIWON B LI, ADMA ANt 8dats
i, ADDR /R F—RIAFAAEHE

LENGTH | YRETRIONEH RN, FonEmidn 71, Hh o FR 65536 F
W o AR BN Y R BRI T R R A

ADDR MFTRIO R, Fm Bl AR G ik, S RTFRITCA BRI, 3=
RN RITA G L

ADMA $EASIRR A — /R G T & . 32550 ABCD WUFAAHTEHINE A TFIR R HBHEZS (8], ST EF R A6 76
Ik B JFIR B sbhE=S ], 3T ABCD WY SAT, HHUTEIRI D, B RIRIT E $hdT; I EF WP HIAT, Sk
FI5ERI0 F if, 45K ADMA &4 .

HihkA

fE 4 R A HihtE
HihA+8 > (IR IE

461 5B HohLE+8 END=1
HihtA+16 R RTF  —— 4

fE4i R IC
HihtA+24

B 21D

& 14-2: ADMA $E IR R R HI

14.1.3.8 eMMC FiFtEzt

2 eMMC B AL THALIRE (AN inactive, idle, identification IRZS, TEUL eMMC PFX) W, CMD £ Z AL E M
TR, @K CR2_PPMODE FCE AL 0 958,

i) SD/SDIO &R, LAY eMMC #E A TAREHS, T2 CMD 2R & iER L, R CR2_PPMODE
AE R 1,
14.1.3.9 SDIO Hif#f

SDIO 5 #¢ 1] LA A3 Fi AR DAT 1 7% SDIO H W J4as il £ o AN SR 42 il 45 75 20 . SDIO R, 75 22ii i ISER_CARDEN
F1 IER_CARDIE, FilZ|F1#rf5, ISR_.CARD &3 1,
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14.1.3.10 SD -FF#i
SD RZFFHHAG . R il A S RiE A LU 3 By Xsea.

1. S % H] CD(card detect) B I o SCRHB ARG SD -RAEEF AL MR AR (CD), %
B IR AR BB S BB 10 T TR I o YEAIEA SD R, %4
P o 24 SD R A HEA RN, B S SE, R @ AIWTZ 10 B9 GPIO A -, Al
PASEEL SD R (3 A5 AN

2. @it DAT3 BN, SD K LA, A AEIY DAT3 BIHLIEA 50K KKy FRIFBH . R SN L
ZME DAT3 I ECE 25 FHiEEL (GEH KT 470K Wl o SR @ A5 DAT3 MR 10
HOF, FIBTR AR SHBARA SD RN, AT M. 2 SD R AR R, X I L
Bl P @ HIWZ 10 19 GPIO S ALY, ATLASEEL SD Rl A S S K . SD K sh Bl fdany
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% 14-4: SDMMC Z77eemEiR

Offset Attribute | Reset Value | Register Name Register Description
0x00 SAR System Address/Argument?2 Register

[31:0] w 32’h0 ADDR This register contains the physical system memory address used for DMA transfers
or the second argument for the Auto CMD?23.

(1) SDMA System Address

This register contains the system memory address for a SDMA transfer.

The SDMA transfer waits at the every boundary specified by BSR_SDMABDY.
After SDMA has stopped, the next system address of the next contiguous data
position cannot be read from this register but from NSAR. The Host Controller
generates ISR_DMA Interrupt to request the Host Driver to update this register.
The Host Driver sets the next system address of the next data position to this
register. When the most upper byte of this register is written, the Host Controller
restarts the SDMA transfer.

(2) Argument 2

This register is used with the Auto CMD23 to set a 32-bit block count value to
the argument of the CMD23 while executing Auto CMD23. If Auto CMD23 is
used with ADMA, the full 32-bit block count value can be used. If Auto CMD23
is used without AMDA, the available block count value is limited by BSR_BCNT.
65535 blocks is the maximum value in this case.

0x04 BSR Block Size Register

[31:16] | rw 16’h0 BCNT Blocks Count For Current Transfer.

This register is enabled when MULTIBLK is set to 1 and is valid only for multiple

block transfers. Controller decrements the block count after each block transfer.
Setting the block count to O results in no data blocks is transferred.

This register should be accessed only when no transaction is executing (i.e., after
transactions are stopped). During data transfer, read operations on this register
may return an invalid value and write operations are ignored.

When a suspend command is completed, the number of blocks yet to be trans-
ferred can be determined by reading this register. Before issuing a resume com-
mand, the Host Driver shall restore the previously saved block count.

FFFFh 65535 blocks

0002h 2 blocks
0001h 1 block
0000h Stop Count
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3 14-4: SDMMC FHEHRMHMFR (4)
Offset Attribute | Reset Value | Register Name Register Description

[14:12] | 3’h0 SDMABDY Host SDMA Buffer Boundary.

The large contiguous memory space may not be available in the virtual memory
system. To perform long SDMA transfer, SDMA System Address register shall be
updated at every system memory boundary during SDMA transfer.

These bits specify the size of contiguous buffer in the system memory. The SDMA
transfer shall wait at the every boundary specified by these fields and the Con-
troller generates the ISR_DMA Interrupt to request the Host Driver to update the
SDMA System Address register. At the end of transfer, the Controller may issue
or may not issue ISR_DMA Interrupt. In particular, ISR_DMA Interrupt shall not
be issued after ISR_TC Interrupt is issued.

In case of this register is set to O (buffer size = 4K bytes), lower 12-bit of byte
address points data in the contiguous buffer and the upper 20-bit points the lo-
cation of the buffer in the system memory. The SDMA transfer stops when the
Controller detects carry out of the address from bit 11 to 12.

ADMA does not use this register.

000b 4K bytes (Detects A1l carry out)

001b 8K bytes (Detects A12 carry out)

010b 16K Bytes (Detects Al3 carry out)

011b 32K Bytes (Detects A14 carry out)

100b 64K bytes (Detects A15 carry out)

101b 128K Bytes (Detects A16 carry out)

110b 256K Bytes (Detects A17 carry out)

111b 512K Bytes (Detects A18 carry out)

[11:0] ™w 12’h0 BSIZE Transfer Block Size

This register specifies the block size of data transfers such as CMD17, CMD18,
CMD24, CMD25, and CMD53. Usually set to 512 for SD and eMMC access.
0x08 ARG1 Argument 1

[31:0] ™w 32’h0 ARG Command Argument 1

The SD command argument is specified as bit39-8 of Command-Format in the
Physical Layer Specification.
0x0C CR1 Control and Command Register 1

[29:24] | w 6’h0 CMDIDX Command Index

These bits shall be set to the command number (CMDO-63, ACMDO-63) that is
specified in bits 45-40 of the Command-Format in the Physical Layer Specifica-
tion and SDIO Card Specification.

iR T
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3 14-4: SDMMC FHEHRMHMFR (4)
Offset Attribute | Reset Value | Register Name Register Description

[23:22] | w 2’h0 CMDTYPE Command Type

There are three types of special commands: Suspend, Resume and Abort. These
bits shall be set to 00b for all other commands.

(1) Suspend Command

If the Suspend command succeeds, the Controller shall assume the SD Bus has
been released and that it is possible to issue the next command, which uses the
DAT line. The Controller shall de-assert Read Wait for read transactions and
stop checking busy for write transactions. The interrupt cycle shall start, in 4-bit
mode. If the Suspend command fails, the Controller shall maintain its current
state, and the Host Driver shall restart the transfer by setting CR2_CONTREQ.
(2) Resume Command

The Host Driver re-starts the data transfer. The Controller shall check for busy
before starting write transfers.

(3) Abort Command

If this command is set when executing a read transfer, the Controller shall stop
reads to the buffer. If this command is set when executing a write transfer, the
Controller shall stop driving the DAT line. After issuing the Abort command, the
Host Driver should issue a software reset.

11b Abort CMD12, CMD52 for writing "I/O Abort” in CCCR

10b Resume CMD52 for writing "Function Select” in CCCR

01b Suspend CMD52 for writing "Bus Suspend” in CCCR

00b Normal Other commands

[21] rw 1’h0 DATAPRESENT | Data Present Select

This bit is set to 1 to indicate that data is present and shall be transferred using
the DAT line. It is set to O for the following:

(1) Commands using only CMD line (ex. CMD52).

(2) Commands with no data transfer but using busy signal on DAT|0] line (R1b
or R5b ex. CMD38)

(3) Resume command

(20] ™w 1’h0 CHECKIDX Command Index Check Enable

If this bit is set to 1, the Controller shall check the Index field in the response to

see if it has the same value as the command index. If it is not, it is reported as a
Command Index Error. If this bit is set to 0, the Index field is not checked.

[19] rw 1’h0 CHECKCRC Command CRC Check Enable

If this bit is set to 1, the Controller shall check the CRC field in the response. If

an error is detected, it is reported as a Command CRC Error. If this bit is set to 0,
the CRC field is not checked. The position of CRC field is determined according
to the length of the response.

[17:16] | rw 2’h0 RSPTYPE Response Type Select

00 No Response

01 Response Length 136

10 Response Length 48

11 Response Length 48 check Busy after

[1 1] ™w 1’h0 STREAMMODE | Stream Mode Enable
The Host driver has to set this bit for MMC CMD11 / CMD20 Stream Read/Write
Operations.
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3 14-4: SDMMC FHEHRMHMFR (4)
Offset Attribute | Reset Value | Register Name Register Description

(5] ™w 1’h0 MULTIBLK Multi / Single Block Select

This bit is set when issuing multiple-block transfer commands using DAT line.
For any other commands, this bit shall be set to 0. If this bit is 0, it is not necessary
to set BSR_.BCNT

[4] rw 1’h0 DIR Data Transfer Direction Select

This bit defines the direction of DAT line data transfers. The bit is set to 1 to read

data from the SD card to the Controller and it is set to O for all other commands.
1 Read (Card to Host)

0 Write (Host to Card)

[3:2] ™w 2’h0 AUTOCMD Auto CMD Enable

This field determines use of auto command functions.

00b Auto Command Disabled

01b Auto CMD12 Enabled

10b Auto CMD23 Enabled

11b Reserved

There are two methods to stop Multiple-block read and write operation.

(1) Auto CMD12 Enable

When this field is set to 01b, the Controller issues CMD12 automatically when
last block transfer is completed. Auto CMD12 error is indicated to CR4.

The Host Driver shall not set this bit if the command does not require CMD12.
(2) Auto CMD23 Enable

When this bit field is set to 10b, the Controller issues a CMD23 automatically
before issuing a command specified. The following conditions are required to use
the Auto CMD23.

A memory card that supports CMD23 (SCR[33]=1)

If DMA is used, it shall be ADMA.

Only when CMD18 or CMD2S5 is issued (Note, the Controller does not check
command index.)

Auto CMD23 can be used with or without ADMA. The Controller issues a
CMD?23 first and then issues a command specified by CR1. If response errors
of CMD23 are detected, the second command is not issued. A CMD23 error is
indicated in CR4.

32-bit block count value for CMD23 is set to SAR.

(1] rw 1’h0 BCNTEN Block Count Enable

This bit is used to enable the Block Count register, which is only relevant for
multiple block transfers. When this bit is 0, the Block Count register is disabled,
which is useful in executing an infinite transfer.

If ADMA data transfer is more than 65535 blocks, this bit shall be set to 0. In
this case, data transfer length is designated by Descriptor Table.

(] ™w 1’h0 DMAEN DMA Enable

This bit enables DMA functionality. SDMA or ADMA mode can be selected by
CR2_DMAMODE.

0x10 RSP1 Command Response 31 0
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3 14-4: SDMMC FFRMHE (4)
Offset Attribute | Reset Value | Register Name Register Description
[31:0] r 32’h0 RSP Command Response [31:0]
The Response Field indicates bit positions of "Responses” defined in the Physical
Layer Spec. Most responses with a length of 48 (R[47:0]) have 32 bits of the
response data (R[39:8]) stored in RSP1. Responses of type R1b (Auto CMD12
responses) and R1 (Auto CMD23 response) have response data bits R[39:8]
stored in RSP4. Responses with length 136 (R[135:0]) have 120 bits of the re-
sponse data (R[127:8]) stored in RSP1~RSP4.

To be able to read the response status efficiently, the Controller only stores part
of the response data. This enables the Host Driver to read 32 bits of response
data efficiently in one read cycle on a 32-bit bus system. Parts of the response,
the Index field and the CRC, are checked by the Controller (as specified by
CR1_CHECKIDX and the CRI_CHECKCRC) and generate an error interrupt
if an error is detected. The bit range for the CRC check depends on the response
length. If the response length is 48, the Controller shall check R[47:1], and if the
response length is 136 the Controller shall check R[119:1].

Since the Controller may have a multiple block data DAT line transfer executing
concurrently with a CMD_wo_DAT command, the Controller stores the Auto
CMD12 response in RSP4. The CMD_wo_DAT response is stored in RSP1.
This allows the Controller to avoid overwriting the Auto CMD12 response with
the CMD_wo_DAT and vice versa.

While executing Auto CMD23, the response of CMD23 is saved to RSP4 and
the response of multiple-block read and write command is save to RSP1. The

response error of CMD23 is indicated in CR4.

0x14 RSP2 Command Response 63 32
[31:0] r 32’h0 RSP Command Response [63:32]
0x18 RSP3 Command Response 95 64
[31:0] r 32’h0 RSP Command Response [95:64]
0x1C RSP4 Command Response 127 96
[31:0] r 32’h0 RSP Command Response [127:96]
0x20 BUF Buffer Data Port Register
[31:0] ™w 32’h0 DATA Buffer Data
The Controller buffer can be accessed through this 32-bit Data Port register.
0x24 SR Present State Register
[24] r 1’h0 CMDLVL CMD Line Signal Level
This status is used to check the CMD line level to recover from errors, and for
debugging.
[23:20] | r 4h0 DATLVL DAT-DAT?3 Line Signal Level

This status is used to check the DAT line level to recover from errors, and for

debugging. This is especially useful in detecting the busy signal level from DAT

[0]-

[11] r 1’h0 BUFREN Buffer Read Enable
This status is used for non-DMA read transfers.
The Controller may implement multiple buffers to transfer data efficiently. This
read only flag indicates that valid data exists in the host side buffer. If this bit is
1, readable data exists in the buffer. A change of this bit from 1 to 0 occurs when
all the block data is read from the buffer. A change of this bit from 0 to 1 occurs
when block data is ready in the buffer and generates ISR_BUFRRDY.

LT L.
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3 14-4: SDMMC FHEHRMHMFR (4)
Offset Attribute | Reset Value | Register Name Register Description

[10] r 1’h0 BUFWEN Buffer Write Enable

This status is used for non-DMA write transfers.

The Controller can implement multiple buffers to transfer data efficiently. This
read only flag indicates if space is available for write data. If this bit is 1, data
can be written to the buffer. A change of this bit from 1 to 0 occurs when all the
block data is written to the buffer. A change of this bit from 0 to 1 occurs when
top of block data can be written to the buffer and generates ISR_BUFWRDY. The
Controller should neither set Buffer Write Enable nor generate ISR_BUFWRDY
after the last block data is written to the Buffer Data Port Register.

[9] r 1’h0 RACTIVE Read Transfer Active

This status is used for detecting completion of a read transfer.

This bit is set to 1 for either of the following conditions:

(1) After the end bit of the readcommand.

(2) When read operation is restarted by writing 1 to CR2_CONTREQ.

This bit is cleared to O for either of the following conditions:

(1) When the last data block as specified by block length is transferred to the
System.

(2) In case of ADMA, end of read operation is designated by Descriptor Table.
(3) When all valid data blocks in the Controller have been transferred to
the System and no current block transfers are being sent as a result of
CR2_BLKGAPSTOP being set to 1.

A Transfer Complete interrupt is generated when this bit changes to 0.

[8] r 1’h0 WACTIVE Write Transfer Active

This status indicates a write transfer is active. If this bit is 0, it means no valid
write data exists in the Controller.

This bit is set in either of the following cases:

After the end bit of the write command.

When write operation is restarted by writing 1 to CR2_CONTREQ.

This bit is cleared in either of the following cases:

After getting the CRC status of the last data block as specified by the transfer
count (Single and Multiple) In case of ADMA, transfer count is designated by
Descriptor Table.

After getting the CRC status of any block where data transmission is about to be
stopped by CR2_BLKGAPSTOP.

During a write transaction, ISR_BLKGAP is generated when this bit is changed
to 0, as the result of CR2_BLKGAPSTOP begin set. This status is useful for the
Host Driver in determining non DAT line commands can be issued during write

busy.
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3 14-4: SDMMC FHEHRMHMFR (4)
Offset Attribute | Reset Value | Register Name Register Description
(2] r 1’h0 DATACTIVE DAT Line Active
This bit indicates whether one of the DAT line on SD Bus is in use.

(2) In the case of read transactions

This status indicates whether a read transfer is executing on the SD Bus.
Changing this value from 1 to O generates ISR_BLKGAP, as the result of
CR2_BLKGAPSTOP being set.

This bit shall be set in either of the following cases:

(1) After the end bit of the read command.

(2) When writing 1 to CR2_CONTREQ to restart a read transfer.

This bit shall be cleared in either of the following cases

(1) When the end bit of the last data block is sent from the SD Bus to the Con-
troller. In case of ADMA, the last block is designated by the last transfer of
Descriptor Table.

(2) When a read transfer is stopped at the block gap initiated by
CR2_BLKGAPSTOP.

The Controller shall stop read operation at the start of the interrupt cycle of the
next block gap by driving Read Wait or stopping SD clock. If the Read Wait sig-
nal is already driven (due to data buffer cannot receive data), the Controller can
continue to stop read operation by driving the Read Wait signal. It is necessary
to support Read Wait in order to use suspend / resume function.

(b) In the case of write transactions

This status indicates that a write transfer is executing on the SD Bus. Changing
this value from 1 to O generate ISR_TC.

This bit shall be set in either of the following cases:

(1) After the end bit of the write command.

(2) When writing 1 to CR2_CONTREQ to continue a write transfer.

This bit shall be cleared in either of the following cases:

(1) When the SD card releases write busy of the last data block. If SD card does
not drive busy signal for 8 SD Clocks, the Controller shall consider the card drive
”Not Busy”. In case of ADMA, the last block is designated by the last transfer of
Descriptor Table.

(2) When the SD card releases write busy prior to waiting for write transfer as
a result of CR2_BLKGAPSTOP.

(c) Command with busy

This status indicates whether a command indicates busy (ex. erase command for
memory) is executing on the SD Bus. This bit is set after the end bit of the com-
mand with busy and cleared when busy is de-asserted. Changing this bit from 1
to 0 generate ISR_TC.

(1] r 1’h0 DATBUSY Command Inhibit (DAT)

This status bit is generated if either the DAT Line Active or the Read Transfer

Active is set to 1. If this bit is 0, it indicates the Controller can issue the next SD
Command. Commands with busy signal belong to Command Inhibit (DAT) (ex.
R1b, R5b type).

Changing from 1 to 0 generates ISR_TC interrupt.

1 Cannot issue command which uses the DAT line

0 Can issue command which uses the DAT line
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3 14-4: SDMMC FHEHRMHMFR (4)
Offset Attribute | Reset Value | Register Name Register Description

[0] r 1’h0 CMDBUSY Command Inhibit (CMD)

If this bit is 0, it indicates the CMD line is not in use and the Controller can issue
a SD Command using the CMD line.

This bit is set immediately after CR1 is written. This bit is cleared when the
command response is received. Auto CMD12 and Auto CMD23 consist of two
responses. In this case, this bit is not cleared by the response of CMD12 or
CMD23 but cleared by the response of a read/write command. Status issuing
Auto CMD12 is not read from this bit. So if a command is issued during Auto
CMD12 operation, Controller shall manage to issue two commands: CMD12 and
a command set by CR1.

Even if the DATBUSY is set to 1, commands using only the CMD line can be
issued if this bit is 0. Changing from 1 to 0 generates ISR_CC Interrupt.

If the Controller cannot issue the command because of a command conflict error
or because of Command Not Issued By Auto CMD12 Error, this bit shall remain
1 and the Command Complete is not set.

1 Cannot issue command

0 Can issue command using only CMD line

0x28 CR2 Control Register 2

[19] ™w 1’h0 BLKGAPIE Interrupt At Block Gap

This bit is valid only in 4-bit mode of the SDIO card and selects a sample point in
the interrupt cycle. Setting to 1 enables interrupt detection at the block gap for a
multiple block transfer. Setting to O disables interrupt detection during a multiple
block transfer. If the SD card cannot signal an interrupt during a multiple block
transfer, this bit should be set to 0. The Host Driver shall set this bit according
to the CCCR of the SDIO card.

[18] rw 1’h0 RWAITEN Read Wait Control

The read wait function is optional for SDIO cards. If the card supports read wait,

set this bit to enable use of the read wait protocol to stop read data using the
DAT?2 line. Otherwise, the Controller has to stop the SD Clock to hold read data,
which restricts commands generation. The Host Driver shall set this bit according
to the CCCR of the SDIO card.

If the card does not support read wait, this bit shall never be set to 1 otherwise

DAT line conflict may occur. If this bit is set to 0, Suspend/Resume cannot be

supported.

[17] ™w 1’h0 CONTREQ Continue Request

[16] w 1’h0 BLKGAPSTOP Stop At Block Gap request
This bit is used to stop executing read and write transaction at the next block
gap for non-DMA, SDMA and ADMA transfers. The Host Driver shall leave this
bit set to 1 until the Transfer Complete is set to 1. Clearing both Stop At Block
Gap Request and Continue Request shall not cause the transaction to restart. The
Controller shall stop read transfer by using Read Wait or stopping SD clock. In
case of write transfers in which the Host Driver writes data to the Buffer Data
Port register, the Host Driver shall set this bit after all block data is written. If
this bit is set to 1, the Host Driver shall not write data to BUF.
1 Stop
0 Transfer
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3 14-4: SDMMC FHEHRMHMFR (4)
Offset Attribute | Reset Value | Register Name Register Description

[12] ™w 1’hl PPMODE CMD line output mode. Open drain mode should only be used when accessing
eMMC device.

1 Push Pull Mode

0 Open Drain Mode

[5] ™w 1’h0 EXTWIDTH Extended Data Transfer Width

1 8-bit Bus Width

0 Bus Width is Selected by DATAWIDTH

[4:3] w 2’h0 DMAMODE DMA Select

One of supported DMA modes can be selected. DMA mode is enabled by
CR1_DMAEN.

00b SDMA

01b Reserved

10b ADMA

11b Reserved

(2] ™w 1’h0 HSMODE Reserved for debug. Adjust output timing of CMD line and DAT lines.

(1] ™w 1’h0 DATWIDTH Data Transfer Width

This bit selects the data width of the Controller when EXTWIDTH is 0. The Host
Driver shall set it to match the data width of the SD card.

1 4-bit mode
0 1-bit mode
0x2C CR3 Control Register 3
[26] ™w 1’h0 RSTDAT Software Reset For DAT Line

Only part of data circuit is reset. DMA circuit is also reset. Will be cleared
automatically. Because it takes some time to complete software reset, the SD Host
Driver shall confirm that these bits are 0.

[25] ™w 1’h0 RSTCMD Software Reset For CMD Line

Only part of command circuit is reset. Will be cleared automatically. Because it
takes some time to complete software reset, the SD Host Driver shall confirm that

these bits are 0.

[24] ™w 1’h0 RST This reset affects the entire Controller except for the card detection circuit. Reg-
ister bits (except read-only bits) are cleared to 0. During its initialization, the
Host Driver shall set this bit to 1 to reset the Controller. If this bit is set to 1,
the host driver should issue reset command and reinitialize the SD card. Will be
cleared automatically. Because it takes some time to complete software reset, the

SD Host Driver shall confirm that these bits are 0.

[19:16] | rw 4’he DTOCNT Data Timeout Counter Value

This value determines the interval by which DAT line timeouts are detected.
Timeout period is defined as:

1111b Reserved

1110b 4096%*214 FCLK periods

0001b 4096*21 FCLK periods

0000b 4096*2 FCLK periods
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3 14-4: SDMMC FHEHRMHMFR (4)
Offset Attribute | Reset Value | Register Name Register Description
[15:8] ™w 8’h0 CLKDIVL CLK divider lower 8 bits
10-bit CLKDIV is CLKDIVU,CLKDIVL.
If CLKDIV=0, CLK = FCLK.
If CLKDIV!=0, CLK = FCLK/(2*CLKDIV).
e.g. FCLK=192MHz, CLKDIV=240, then CLK frequency is 400KHz.
[7:6] rw 2’h0 CLKDIVU CLK divider upper 2 bits
These bits expand clk divider to 10-bit.

(2] ™w 1’h0 CLKEN SD Clock Enable
0: SD clock disabled
1: SD clock enabled

[0] ™w 1’h0 INTCLKEN Internal Clock Enable
0: Internal clock disabled

1: Internal clock enabled

0x30 ISR Interrupt State Register

[25] rwlc 1’h0 ADMAERR ADMA Error

This bit is set when the Controller detects errors during ADMA based data trans-
fer. The state of the ADMA at an error occurrence is saved in the AESR, In
addition, the Controller generates this Interrupt when it detects invalid descrip-
tor data (Valid:O). ADMA Error State in the ADMA Error Status indicates that
an error occurs. The Host Driver may find that Valid bit is not set at the error
descriptor.

[24] rwlc 1’h0 ACERR Auto CMD Error

Auto CMD12 and Auto CMD23 use this error status. In case of Auto CMD12,

this bit is set to 1, not only when the errors in Auto CMD12 occur but also when

Auto CMD12 is not executed due to the previous command error.

[22] rwlc 1’h0 DEBERR Data End Bit Error

Occurs either when detecting 0 at the end bit position of read data which uses
the DAT line or at the end bit position of the CRC Status.

[21] rwlc 1’h0 DCRCERR Data CRC Error

Occurs when detecting CRC error when transferring read data which uses the
DAT line or when detecting the Write CRC status having a value of other than
”010”.

(20] rwlc 1’h0 DTOERR Data Timeout Error

This bit is set when detecting one of following timeout conditions.

Busy timeout for R1b,R5b type
Busy timeout after Write CRC status
Write CRC Status timeout

Read Data timeout.

[19] rwlc 1’h0 IDXERR Command Index Error
This bit is set if a Command Index error occurs in the command response.
(18] rwlc 1’h0 CEBERR Command End Bit Error
This bit is set when detecting that the end bit of a command response is 0.
LT L.
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3 14-4: SDMMC FHEHRMHMFR (4)
Offset Attribute | Reset Value | Register Name Register Description

[1 7] rwlc 1’h0 CCRCERR Command CRC Error

Command CRC Error is generated in two cases.

If a response is returned and the Command Timeout Error is set to 0 (indicating
no timeout), this bit is set to 1 when detecting a CRC error in the command
response.

The Controller detects a CMD line conflict by monitoring the CMD line when a
command is issued. If the Controller drives the CMD line to 1 level, but detects 0
level on the CMD line at the next SD clock edge, then the Controller shall abort
the command (Stop driving CMD line) and set this bit to 1. The Command
Timeout Error shall also be set to 1 to distinguish CMD line conflict

[16] rwlc 1’h0 CTOERR Command Timeout Error

This bit is set only if no response is returned within 64 SD clock cycles from the

end bit of the command. If the Controller detects a CMD line conflict, in which
case Command CRC Error shall also be set, this bit shall be set without waiting
for 64 SD clock cycles because the command will be aborted by the Controller.
[15] r 1’h0 ERR Error Interrupt

If any error bit (bit16~bit31) of ISR are set, then this bit is set. Therefore the

Host Driver can efficiently test for an error by checking this bit first. This bit is

read only.

(8] r 1’h0 CARD Card Interrupt

Writing this bit to 1 does not clear this bit. It is cleared by resetting the SD card
interrupt factor.

In 4-bit mode, the card interrupt signal is sampled during the interrupt cycle, so
there are some sample delays between the interrupt signal from the SD card and
the interrupt to the Host System.

When this status has been set and the Host Driver needs to start this interrupt
service, ISER_CARDEN may be set to 0 in order to clear the card interrupt
statuses latched in the Controller and to stop driving the interrupt signal to the
Host System. After completion of the card interrupt service (It should reset
interrupt factors in the SD card and the interrupt signal may not be asserted), set

ISER_CARDEN to 1 and start sampling the interrupt signal again.

(5] rwlc 1’h0 BUFRRDY Buffer Read Ready

This status is set if the Buffer Read Enable changes from O to 1. Refer to
SR_BUFREN register.

1 Ready to read buffer

0 Not ready to read buffer

[4] rwlc 1’h0 BUFWRDY Buffer Write Ready

This status is set if the Buffer Write Enable changes from O to 1. Refer to
SR_BUFWEN register.

1 Ready to write buffer

0 Not ready to write buffer

[3] rwlc 1’h0 DMA DMA Interrupt

This status is set if the Controller detects the Host SDMA Buffer boundary during
transfer. Refer to BSR_SDMABDY.

In case of ADMA, by setting INT field in the descriptor table, Controller generates

this interrupt. This interrupt shall not be generated after the Transfer Complete.
iR T L.
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3 14-4: SDMMC FFRMHE (4)
Offset Attribute | Reset Value | Register Name Register Description
(2] rwlc 1’h0 BLKGAP Block Gap Event
If CR2_BLKGAPSTOP is set, this bit is set when both a read / write transaction
is stopped at a block gap. If CR2_BLKGAPSTOP is not set to 1, this bit is not set
to 1.

(1) In the case of a Read Transaction

This bit is set at the falling edge of the DAT Line Active Status (When the trans-
action is stopped at SD Bus timing. The Read Wait shall be supported in order to
use this function.

(2) Case of Write Transaction

This bit is set at the falling edge of Write Transfer Active Status (After getting
CRC status at SD Bus timing).

1 Transaction stopped at block

0 No Block Gap Event

(1] rwlc 1’h0 TC Transfer Complete

This bit is set when a read / write transfer and a command with busy is completed.
(1) In the case of a Read Transaction

This bit is set at the falling edge of Read Transfer Active Status. This interrupt is
generated in two cases. The first is when a data transfer is completed as specified
by data length (After the last data has been read to the Host System). The second
is when data has stopped at the block gap and completed the data transfer by
setting CR2_BLKGAPSTOP (After valid data has been read to the Host System).
(2) In the case of a Write Transaction

This bit is set at the falling edge of the DAT Line Active Status. This interrupt
is generated in two cases. The first is when the last data is written to the SD
card as specified by data length and the busy signal released. The second is when
data transfers are stopped at the block gap by setting CR2_BLKGAPSTOP and
data transfers completed. (After valid data is written to the SD card and the busy
signal released).

(3) In the case of a command with busy

This bit is set when busy is de-asserted. Refer to SR_DATACTIVE and
SR_CMDBUSY.

Transfer Complete has higher priority than Data Timeout Error. If both bits are
set to 1, execution of a command can be considered to be completed.

(0] rwlc 1’h0 CcC Command Complete

This bit is set when get the end bit of the command response. Auto CMD12 and

Auto CMD23 consist of two responses. Command Complete is not generated by
the response of CMD12 or CMD23 but generated by the response of a read/write
command.

Command Timeout Error has higher priority than Command Complete. If both

bits are set to 1, it can be considered that the response was not received correctly.

0x34 ISER Interrupt Status Enable Register

[25] ™w 1’h0 ADMAERREN ADMA Error Status Enable

[24] ™w 1’h0 ACERREN Auto CMD Error Status Enable

[22] ™w 1’h0 DEBERREN Data End Bit Error Status Enable

[21] ™w 1’h0 DCRCERREN Data CRC Error Status Enable

[20] w 1’h0 DTOERREN Data Timeout Error Status Enable

[19] ™w 1’h0 IDXERREN Command Index Error Status Enable

LR T L.
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% 14-4: SDMMC F1FaEETR (4)

Offset Attribute | Reset Value | Register Name Register Description

[18] ™w 1’h0 CEBERREN Command End Bit Error Status Enable

[17] ™w 1’h0 CCRCERREN Command CRC Error Status Enable

[16] ™w 1’h0 CTOERREN Command Timeout Error Status Enable

(8] rw 1’h0 CARDEN Card Interrupt Status Enable
If this bit is set to 0, the Controller shall clear interrupt request to the System. The
Card Interrupt detection is stopped when this bit is cleared and restarted when
this bit is set to 1. The Host Driver may clear the Card Interrupt Status Enable
before servicing the Card Interrupt and may set this bit again after all interrupt
requests from the card are cleared to prevent inadvertent interrupts.

[5] w 1’h0 BUFRRDYEN Buffer Read Ready Status Enable

(4] ™w 1’h0 BUFWRDYEN Buffer Write Ready Status Enable

(3] ™w 1’h0 DMAEN DMA Interrupt Status Enable

(2] ™w 1’h0 BLKGAPEN Block Gap Event Status Enable

(1] ™w 1’h0 TCEN Transfer Complete Status Enable

[0] ™w 1’h0 CCEN Command Complete Status Enable

0x38 IER Interrupt Enable Register

[25] rw 1’h0 ADMAERRIE ADMA Error Interrupt Enable

[24] w 1’h0 ACERRIE Auto CMD Error Interrupt Enable

[22] ™w 1’h0 DEBERRIE Data End Bit Error Interrupt Enable

[21] ™w 1’h0 DCRCERRIE Data CRC Error Interrupt Enable

[20] ™w 1’h0 DTOERRIE Data Timeout Error Interrupt Enable

[19] ™w 1’h0 IDXERRIE Command Index Error Interrupt Enable

(18] ™w 1’h0 CEBERRIE Command End Bit Error Interrupt Enable

[17] ™w 1’h0 CCRCERRIE Command CRC Error Interrupt Enable

[16] rw 1’h0 CTOERRIE Command Timeout Error Interrupt Enable

(8] w 1’h0 CARDIE Card Interrupt Interrupt Enable
If this bit is set to 0, the Controller shall clear interrupt request to the System. The
Card Interrupt detection is stopped when this bit is cleared and restarted when
this bit is set to 1. The Host Driver may clear the Card Interrupt Status Enable
before servicing the Card Interrupt and may set this bit again after all interrupt
requests from the card are cleared to prevent inadvertent interrupts.

[5] ™w 1’h0 BUFRRDYIE Buffer Read Ready Interrupt Enable

[4] rw 1’h0 BUFWRDYIE Buffer Write Ready Interrupt Enable

[3] ™w 1’h0 DMAIE DMA Interrupt Interrupt Enable

(2] ™w 1’h0 BLKGAPIE Block Gap Event Interrupt Enable

(1] ™w 1’h0 TCIE Transfer Complete Interrupt Enable

(0] ™w 1’h0 CCIE Command Complete Interrupt Enable

0x3C CR4 Control Register 4

[18:16] | rw 3’h0 UHSMODE UHS Mode Select
100b DDR
others SDR

Zi L
UMS5601-SF32LB56x-CN 406/435 V1.0.5

©2026 BRI (Ex ) BRAF  http://www.sifli.com


http://www.sifli.com

=

= i ~LI SF32LB56x

. FBIRINFE K /& Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark
B OH OB OB B 44E 2D/2.5D 3|, 960KB [N7F, BT/BLES.3, TinyML FH1Z3 4% Insmse

3 14-4: SDMMC FHEHRMHMFR (4)
Offset Attribute | Reset Value | Register Name Register Description

[7] r 1’h0 CNIERR Command Not Issued By Auto CMD12 Error

Setting this bit to 1 means CMD_wo_DAT is not executed due to an Auto CMD12
Error in this register.

This bit is set to 0 when Auto CMD Error is generated by Auto CMD23.

1 Not Issued

0 No Error
(4] r 1’h0 ACIDXERR Auto CMD Index Error
This bit is set if the Command Index error occurs in response to a command
(3] r 1’h0 ACEBERR Auto CMD End Bit Error
This bit is set when detecting that the end bit of command response is 0.
(2] r 1’h0 ACCRCERR Auto CMD CRC Error
This bit is set when detecting a CRC error in the command response.
(1] r 1’h0 ACTOERR Auto CMD Timeout Error

This bit is set if no response is returned within 64 SDCLK cycles from the end
bit of command. If this bit is set tol, the other error status bits are meaningless.

[0] r 1’h0 ACNE Auto CMD12 Not Executed

If memory multiple block data transfer is not started due to command error, this
bit is not set because it is not necessary to issue Auto CMD12. Setting this bit
to 1 means the Controller cannot issue Auto CMD12 to stop memory multiple
block data transfer due to some error. If this bit is set to 1, other error status bits
are meaningless.

This bit is set to 0 when Auto CMD Error is generated by Auto CMD23.

1 Not Executed

0 Executed
0x54 AESR ADMA Error Status Register
(2] r 1’h0 LENERR ADMA Length Mismatch Error

This error occurs in the following 2 cases.

(1) While CRI_BCNTEN being set, the total data length specified by the Descrip-
tor table is different from that specified by the Block Count and Block Length.
(2) Total data length cannot be divided by the block length.

[1:0] r 2’h0 ERRSTATE ADMA Error State

This field indicates the state of ADMA when error is occurred during ADMA data

transfer. This field never indicates ”10” because ADMA never stops in this state.
00 ST_STOP (Stop DMA) Points next of the error descriptor

01 ST_FDS (Fetch Descriptor) Points the error descriptor

10 Never set this state (Not used)

11 ST_TFR (Transfer Data) Points the next of the error descriptor

0x58 ASAR ADMA System Address Register

iR T

UM5601-SF32LB56x-CN 407/435 V1.0.5
©2026 BRI (Ex ) BRAF  http://www.sifli.com



http://www.sifli.com

>

SieL] SF32LB56Xx

. FBIRINFE K /& Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark
B OH OB OB B 44E 2D/2.5D 3|, 960KB [N7F, BT/BLES.3, TinyML FH1Z3 4% Insmse

3 14-4: SDMMC FHEHRMHMFR (4)
Offset Attribute | Reset Value | Register Name Register Description

[31:0] ™w 32’h0 ADDR ADMA System Address

This register holds byte address of executing command of the Descriptor table.

At the start of ADMA, the Host Driver shall set start address of the Descriptor
table. The ADMA increments this register address, which points to next line, when
every fetching a Descriptor line. When the ADMA Error Interrupt is generated,
this register shall hold valid Descriptor address depending on the ADMA state.
The Host Driver shall program Descriptor Table on 32-bit boundary and set 32-
bit boundary address to this register. Lower 2-bit of this register is ignored and

assumes it to be 00b.

0x5C NSAR Next System Address Register
[31:0] r 32’h0 ADDR This register contains next physical system memory address used for SDMA trans-
fer.

When the Host Controller stops a SDMA transfer, this register shall point to the
system address of the next contiguous data position. It can be accessed only if no
transaction is executing (i.e., after a transaction has stopped). Read operations
during transfers may return an invalid value. After SDMA has stopped, the next

system address of the next contiguous data position can be read from this register.

0xEC ABSR AHB Burst Size Register
: ™w aster Burst Size Register
6:0 7’h7 BSIZE AHB M B Size Regi
AHB Master performs Burst operations as per this register.
0:Disabled
1:Enabled

Bit 00 INCR4

Bit 01 INCR8

Bit 02 INCR16

Bit 03 INCR

Bit 04 WRAP4

Bit 05 WRAPS8

Bit 06 WRAP16

0xF4 SCR Sampling Clock Register

(7] rw 1’h0 SEL select sampling clock source (delay line input)
0: use internal clock

1: use loopback clock

[5:0] ™w 6’h0 DLY Stages of delay line for sampling clock

14.2 SDMMC2

14.2.1 T4r
SDMMC 373 SD #pY 3.0 LA}z eMMC bR 4.51, AT{E R HOST #5728 5 SD/SDIO/eMMC #4558 H., 715 DMAC
Be A T EEEES . SDMMC SZHF SDR HZk fll 4 Zedis, N3ZHF DDR, ASZHF SPI AR,

14.2.2 FTE4H4

« % SD Host Controller Standard Specification Version 3.0
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« % SD 3.0 Physical Layer Specification Version 3.01
. 3% SDIO Specification Version 3.0

- 3% JEDEC JESD84-B451 eMMC 4.51 Specification
« % SDSC/SDHC/SDXC/SDHS F

« %#F SDR12/SDR25/SDR50

« CFF SDR | 4 2

« P 2K 5519 FIFO, R RZHEH block 512 S5

o AJC E

. ity DMAC P TR

SDMMC
HCLK| | CLK %
" GEN > CLK
- CMD -
AN
F - DATO -
N ReG Card | | Control | IpaT1 _
Control | B "
_ |DAT2 _
A . - >
H | DAT3 _
B A B v
Y v
<::> Cache - FIFO INT interrupL
Control
A
N

dma_ack dma_req
v

& 14-3: SDMMC Z5#3E

14.2.3 IhEeEiA
14.2.3.1 SD/eMMC #01

P45 R SD/eMMC #2211 F6—4 CLK £k, —4 CMD £ 4 i} DAT £k (DATO0-DAT3), LT DAT
LAfI I —MR (DATO) . CLK ZJU T imish, CMD 2R IEIMITELfLH CMD i A IZ RSP, DAT £4RK
MM BT . AR SR 50HY (SDR) {44, CMD &5 DAT {X7E CLK ) FHIEA AL,

14.2.3.2 BI¥PigE

g TARAE RS i 4 HCLK SR | %t 3] SD/eMMC 42 1 ) CLK & 1 HCLK 4348 7= 4= , 4345 H i CLKCR_DIV
B3 o ARSIl CLK AR =HCLK M3/ (CLKCR_DIV+1), B4 HCLK 4y 48M, Ziiii 400KHz 1) CLK, #t
FHE CLKCR_DIV i % 119, CLKCR_DIV fe/NCHs sl 1, R4t E 00 2,

CLK #iti f CLKCR_STOP_CLK #£#ill, &K 0 LISHIEhSFrsifimt, wEm 1 KA.
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14.2.3.3 XiE&HS

A B g ET CMD £k k%, 1 SD/eMMC/SDIO & 45 B i [ E k& 4, Tl E SD/eMMC/SDIO %
HHPRAS, FHERIBIE L . A ALK BEE A 48bit,

e agN
Bit position 47 46 [45:0] [39:8] [7:1] 0
Width (bits) 1 1 6 32 7 1
Value 0 1 X X X 1
Description | Start bit | Transimission bit | Command index | Argument | CRC7 | End bit

Tk fn it ebit MAT24 S XA ARIDIRE, IR 32bit 1S4, Bl 7bit CRC FIWHEIL A MM 22 A
1B, FFAER I I AR RN

FRYE obit [T2gm", il H s 0 CMDn, HH n @244, H CCR.CMD_INDEX ZF /74 BLHE o
A 32bit S CAR FFfFavBlE .

Fey 440 CMDO, CMD4 S5 N7 ZEEI N 3 HE4br4 U CMD8,CMD11 457 ZHZI 48bit 1My ; HELbar4>
i CMD2 FFE I 136bit BN . AZREMAET, T72ilid fl'® CCR_LCMD_HAS_RSP il CCR_CMD_LONG_RSP
AT AR AT A B A R 1

Wi 7 g &
i Jo7 CMD 74 RSP 7”17 | CCR_CMD_HAS_RSP | CCR_CMD_LONG_RSP
Jc CMDO, CMD4 Jc 0 0
48bit | CMD8, CMDI11 RI1,R7 1 0
136bit | CMD2, CMD9 R2 1 1

PRI AR R IR AT AT, T B S IR B 5Ehl, JFE 7 CCR_LCCMD_TX_EN, Ff)5 & {7 CMD_START, #%
Tl #R a2 JE s & AR R

A KL A AP S R 5

1. 7258, SR_.CMD_DONE %75, H4 IER_CMD_DONE_MASK & 1 BFa] P24 ik, M5 Ak el H AT

BN R, BE R R AT (] DA RIS N, ST R CRC &S IEM, W5 miams . s iy H Bl
CRC 4%, SR_CMD_RSP_CRC <=5, H>4 IER_CMD_RSP_CRC_MASK K 1 Bta] f=A: i,

2. i8Rt , SR_.CMD_TIMEOUT $i&E, H4 IER_CMD_TIMEOUT_MASK J 1 BR]p=4: i, Y Kikse
B LS EER USRI R, {EAE TOR A7 A7t L A R I IR 18] LY B0 B L. (CRICEIME B start bit) , 237 A8
W, —H AT, FEH TR T — SR ar SR Tr AL (5 RCC &), JFIRIERCE (X EHHL S
SDMMC #E il %, S5 HAPRE AT L)

it SR_.CMD_BUSY 1] LA A A A B AR B M e AT — 2R AL MR AR G AT, F il 8 AN w2 Hr %) oy
SRR . TR, & E SR_.CMD_BUSY KRR, KA TOR BB EGAH, JHhh F—%
AR DS SR ST 1 4 i S A A o A

KLU AT TR BN (40 R1b) B, T2 A AT DAT LB busy RAS, ATLLE A DSR 777284
K7 busy J&E U
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P AU B B A command index {RFFTE RIR ZFf7est, argument f£AF7E RAR1 RAR4 1, Frf 48bit I i)
argument 1RAFETE RART H1 g

A RIEMNAEBGAFE: 1. Bl index, argument DASIERM N2, J3 shawd K&k
2. SR S8 I TS Ay A N T B

3. WA A SE AL, KA IR ] B AR argument

4. QAR AT, S ALER AT O (TR A IS AR I )45 o

14.2.3.4 HUEfE®

K AL AR MBS O A ) B 5 AR, il AR R E A% (W CMD17, CMD24 3F) JH3h, %l
FRPIB LR 45, sl de R FE S (W CMD12) 453,

SD I SDIO BM e SLIW A L nl R Bk ok 4 Bz, eMMC PMSUE SCREARIEHI T R FHEAER, 4 2888 8 4k
B, Adifilgs D gl nl 4 L5455, 188 DCR_WIRE_MODE 2FfEaslic® . LM, ¥t DATO 1£
fiy, DATO L [FIA FH T FnEA AL 1) busy IRA, 4 KBT, Fdii@ T DATO~DAT3 4%, DATO tifalit T
FOREARAEHI busy IRAS,

R R AL 5, A Bl AR B s B PR ] X T SD Rl eMMC 4, BHUR Ht i
4y 512byte, AL HISh, FLeif RVFMIE A4 (A CMD16) H2E AR Bt . Fihil 25 76 TF bn B A i
IS ARG H PRt DCR_BLOCK_SIZE 2777 i e L UM (B (FRERESCH 715 %3 T DCR_BLOCK_SIZE i
1) Pl AT LS DLR_DATA_LEN 2P R0 S UCEe (e i) B (B 7 194035 T DLR_DATA_LEN il
1)o X FPHLfE4, DLR_DATA_LEN /7% F DCR_BLOCK_SIZE. X} FZHfL#i, (DLR_DATA_LEN+1) [
(DCR_BLOCK_SIZE+1) [#4f%.

BARAE 77 17l DCR_R_WN il . DCR_TRAN_DATA_EN Zif7te 25 fEhfiing, 7eieimat farhn 415k h
5o DCR_DATA_START JH T )5 shdi 14

B LT e g TR FIFO 2847, FRACRNE CPU B DMA W] FIFO 5 A, K5 #4544 FIFO
FBEG ARE % . MR EIRE W fE4E FIFO 1, Tl CPU i, DMA Bl . FIFO (Y237 eetbl2s
4t 4 512byte, PFRIFELATEfT—4 word XI55 HUHBAERCRANN] . A0SR FIFO &A= T L sk P, 4774
SR_FIFO_OVERRUN &} SR_FIFO_UNDERRUN it 3%, Ffa] /=4 ik,

B AL A P BB IE R 45 P, AL P BEAE R s 1H) A AR MCEN B B CRC 1177 AR I o AN & A MRR I 5 , SR_DATA_DONE
#boxhim, JEelrEA b, QR REA HEEL CRC #51R, SFE RN, &R E T CRC iR, #har=4t
SR_DATA_CRC il3% o AN AL 7 TOR e 1468 Fof B[] P AASI B ERiE e ko, k5 i &5 B #E TOR L 1

R S s ) P A M B 15 #53R B9 CRC MRz, #2377 4E SR_DATA_TIMEOUT icl5% .

it SR_DATA_BUSY A LA i RHG AL fi 2 10 5 il 4 AT — U KM AL A R A SRR, 42 ) AN Ry O P 2l A iy

BRSO R 1. EOE PR R LS =, S SRR
2. Bit & DMAC MiZzHt FIFO, )33 DMAC

3. Rik A4 (W1 CMD17)

4. A T, AR AN (40 R1)

5. S RFEICE AL e b b

6. MARRZIBEI, KIEEMAER S (U1 CMD12)
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7. S%1F DMA S8 H

BARE AN : 1. KR4 (W CMD24)
2. SEFrar I, ALPRUEE RN (40 R1)

3. i B A AR, SRS A

4. it & DMAC N5 A FIFO, )53l DMAC

5. S RPEICE A i e 1

6. MARZZRG A, RRERAHR S (W CMD12)

14.2.3.5 M4

SDMMC BERE A= ik, FITilH CPU i F A o X SEHHAR e Ak e i, Ay, Bulisenl,
Py, DL IRYE . RERS ) AR IR Rl TER FAFASICE . ALERYSE R SR FFAFASAifl

14.2.3.6 FIFO &if

SDMMC N'# 2KB K/ FIFO JH TZAEE 55 . FIFO AERSHRE NS M0 23l 15 077 4 DMA 3K, 5 DMAC
i o8 B IRGE o 78 ZHEAR LRI, DMAC 862 508 ity 5630 5 GRS T 2 B s BB i 58, PR Re g+
LA TR o (AN DMAC 82 1 7 — et 25 R R A 13498, S35 S m i FIFO A=K, SErThE
1% FIFO 4= overflow 5%, underflow, FUHRAEHI T o bt ik Rt &4, 7T LA B CLKCR_VOID_FIFO_ERROR
A, 1Y FIFO NATCHE R AR B4 EoRT, Aahfs k0 CLK, I IREdEH, E 3 FIFO NATH
JEZLR AR, MR ATER O USR] CLK M 5.

14.2.3.7 eMMC FiFtEz

24 eMMC WAGAL T H RS (ll[] inactive, idle, identification JRZ, TEIL eMMC ﬁ}l}() I, CMD 272l B,
THR#E, Wi CDR_.CMD_OD Bt &% 1 S8,

24ijj[n] SD/SDIO B4, LIK Y eMMC #E AHEARZSH, F20f CMD 2R & it ii=t, B CDR_CMD_OD
BCE L 0,

14.2.3.8 SDIO Ff
SDIO ¥4 1] LUl it Hiflk DAT1 f=4 SDIO H Wil A il s

QAR HI 2 T 2N SDIO Wy, k=T F5 28l CEATA_ENABLE_SDIO_IRQ ZFfi#nBilE N 1. 4 &BiUT
FHAHNE CEATA_SDIO_4WIRES_IRQ Pt &K 1.

4 ST, A CMD53 ZHBE A2 R R N 89 R ISR (Block Gap Interrupt) o FLUK CMD Kl A& i Al i
b AU A R BT SR AT LTE B B

14.2.3.9 FH#&M
SD RFpMAE . KA BEAST B ARIE S A LU 3 Fortsest.
1. 353 % 1] CD(card detect) B HIAGIN . SCRHBAMINE SD RAEE ¥ S ft— L IR AR E R (CD), %%

JE-S IR AR BB O T M — ML 10 AR IR o B SD R, I L
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Mo 2 SD RABARMER, XEMSHTE, B, @i FEHZ 10 19 GPIO fig AHF, AfRISEEL sD
FRE A 5 ARG

2. i3 DAT3 F AT . SD & _Frwht, < F PIFRAY DAT3 AL JRA 50K WU R P, 5 H S i B T B
DAT3 ) L B 55 FRLA P GEH KT 470K B4 o 8 Akl 55 DAT3 A 10 HF, éflJliEﬁ
FRHETBA HBARA SD RIF, ZAEME-F N, 2 SD R MARMN, ZE Mg ERE s
HIWTiZ 10 1) GPIO fi AL, A LASEEL SD -REHRA G HI A, SD R Sh By, B 565 1k izkai, H
DAT3 {0 1E a2 i o

3. S ARSI . B R PR — BTl ) SD R AR AT S, MR A R AR TR RO A

SDMMC ¥ 3 Hi ik DAT3 #E47K H#0l . SR_CARD_EXIST A4 DAT3 [ 2k B R 5AEAE, T A ol
AFIFE 24 7 SR_CARD_INSERT Fl SR_CARD_REMOVE 45, FfuI 772k dr,

14.2.3.10 BEZ&EETZEHER

SDMMC FeVFHf SD R %d=s B 2] AHB B2 b, (5 HE ERARAENSE T AHB B2k FLIE IR ik ) 5
B SD R AR . 7R HX NIRRT, SDMMC #5285 50K SD R Bk AR, Bs 8L bA
XG2S [ BRI, SDMMC [ 3l SD & i fir @ IR s, BBl IF (e N B ZAF N (5 FIFO
PR, i BRI . SRR S B AR BAE (L T AT, SDMMC A2 A BT (9 LA
A, TR EAEIR M1 A7 N4 2R

14.2.3.11 EHEA$IAT

SDMMC 54 50, F2AE CLK ) LTI RN BEEHI AL CMD 5 DAT {55, 15 S &MfF7En 4E,
AT BE LT SRR BT P A VS IR R AE IE A . CLKCR_CLK_TUNE_SEL 24728 1] LA FH 3K 1] Ji5 9875 SRAE B 14
IV, A 484, ATARIE S SR SERRIE AL AL . 24 CLK SR AT 50M B, AR B SR REa b LA O
IIREIEH

14.2.4 SDMMC F1Fss

3% 14-5: SDMMC Z 1728 E R

Offset Attribute | Reset Value | Register Name Register Description
0x00 SR command and data status register
[17] ™ 1’h0 cache_err Detect cache error

Read 1: cache error occur

Read 0: no cache error

Write 1: clear the bit

Write 0: no any influence to the bit

[16] ™w 1’h0 sdio Detect SDIO Card Interrupt
Read 1: detect sdio card generating interrupt
Read 0: no interrupt

Write 1: clear the bit

Write 0: no any influence to the bit
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Offset Attribute | Reset Value | Register Name Register Description

[15] r 1’h0 card_exist Card exist status
Read 1: card exist
Read 0: no card exist

This bit will be valid after enable detect card.

[14] ™ 1’h0 card_remove Detect card removed

Read 1: detect card removed. When detect card inserted bit is set, the bit will
also be back to 0

Read 0: no meaning

Write 1: clear the bit

Write 0: no any influence to the bit

[13] w 1’h0 card_insert Detect card inserted

Read 1: detect card inserted. When detect card removed bit is set, the bit will
also be back to 0

Read 0: no meaning

Write 1: clear the bit

Write 0: no any influence to the bit

[12] ™w 1’h0 cmd_sent Command sent (perhaps no response back yet)

Read 1: command sent. When command start bit is set, the bit will also be back
to 0

Read 0: command transferring or others

Write 1: clear the bit

Write 0: no any influence to the bit

[10] w 1’h0 fifo_overrun FIFO overrun

Read 1: FIFO overrun error
Read 0: no FIFO overrun error
Write 1: clear the bit

Write 0: no any influence to the bit

[9] ™w 1’h0 fifo_underrun FIFO underrun

Read 1: FIFO underrun error
Read 0: no FIFO underrun error
Write 1: clear the bit

Write 0: no any influence to the bit

(8] ™w 1’h0 startbit_error Wide bus start bits error

Didn’t detect all start bits in data bus
Read 1: start bits error

Read 0: no start bits error

Write 1: clear the bit

Write 0: no any influence to the bit

[7] ™w 1’h0 data_timeout Data timeout

Read 1: timeout
Read 0: no timeout
Write 1: clear the bit

Write 0: no any influence to the bit

(6] ™w 1’h0 data_crc Data CRC error

Read 1: data CRC error
Read 0: data CRC right
Write 1: clear the bit

Write 0: no any influence to the bit
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Offset Attribute | Reset Value | Register Name Register Description
(5] ™w 1’h0 data_done Data transfer done
Read 1: transfer data done, and start a new transfer will take the bit into 0
Read 0: data transferring or idle
Write 1: clear the bit
Write 0: no any influence to the bit
[4] r 1’h0 data_busy Transfer Data busy
1: busy, and when busy, start transfer data bit is no usage and you should not
modify the relative register. If want to do this, first disable transfer data enable
bit, then the busy bit will be back to 0, and this transfer will also be cancelled.
0: data idle
[3] ™w 1’h0 cmd_timeout Command timeout (response timeout)
Read 1: timeout
Read 0: no timeout
Write 1: clear the bit
Write 0: no any influence to the bit
2] rw 1’h0 cmd_rsp_crc Command response CRC error status
Read 1: response CRC error
Read 0: response CRC right
Write 1: clear the bit
Write 0: no any influence to the bit
(1] ™w 1’h0 cmd_done Command done
Read 1: transfer command done, and start a new transfer will take the bit into O
Read 0: command transferring or idle
Write 1: clear the bit
Write 0: no any influence to the bit
[0] r 1’h0 cmd_busy Command busy
1: busy, and when busy, start TX command bit is no usage and should not modify
the relative register
0: command idle
0x04 CCR command control register
[23:18] | rw 6’h0 cmd_index Command index
[17] rw 1’h0 cmd_long_rsp 1: Response will be 136-bit, long response
0: Response will be 48-bit, normal response
[16] ™w 1’h1 cmd_has_rsp 1: Response expected after command
0: No response expected after command
[9] ™w 1’h0 cmd_pend Command pending enable
When prepare to send stop command, this bit should be set. Controller will cal-
culate a proper time point to send out the command to guarantee all the data have
been transferred. And this is mainly used in stream mode.
Recommend using set_block_count (SD/MMC basis command) to control trans-
ferring data for block mode.
If send stop command for canceling this transfer (such as CRC error in multi-
block), no need to set the bit.
(8] ™ 1’h0 cmd_tx_en TX command enable
1: enable TX command
0: disable TX command
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Offset Attribute | Reset Value | Register Name Register Description
[0] ™w 1’h0 cmd_start Command start
write 1 to start command TX, and when begin to TX command, the bit will return
into 0.
0x08 CAR command argument register
[31:0] ™ 32’h0 cmd_arg Command argument
0x0C RIR response command index register
[5:0] r 6’h0 rsp_index Response command index
0x10 RAR1 response command argument] register
[31:0] ™w 32’h0 rsp_argl Response command content
If long response, it is rsp_arg[39:8]
0x14 RAR2 response command argument?2 register
[31:0] ™w 32’h0 rsp_arg2 Long response, it is rsp_arg[71:40]
0x18 RAR3 response command argument3 register
[31:0] rw 32’h0 rsp_arg3 Long response, it is rsp_arg[103:72]
0x1C RAR4 response command argument4 register
[23:0] ™ 24’h0 rsp_arg4 Long response, it is rsp_arg[127:104]
0x20 TOR timeout count register
[31:0] ™w 32’h1000 timeout_cnt Used to determine how much time waiting response or data bus busy is timeout,
and decreased under card clock.
Set to 400000 for 1s timeout if interface clock is 400KHz.
0x24 DCR data control register
[26:16] | rw 11’h1ff block_size Data block size is block_size+1 (max 2048 bytes)
0: 1 byte
Ox1fF: 512 bytes
[12:11] | rw 2’h0 wire_mode Wide data bus mode
00: 1 wire bus
01: 4 wires wide bus
1X: reserved
[10] ™w 1’h0 stream_mode Data transfer mode
0: block
1: stream
[9] ™w 1’h0 r_wn Write or read
0: write data into card
1: read data from card
(8] w 1’h0 tran_data_en Transfer data enable
0: disable transfer data. After disable data transfer, stop command should be sent
to card
1: enable data transfer
(0] ™w 1’h0 data_start Start transfer data
set 1 to let the controller begin to transfer data (in fact, go into wait write or wait
read state). After begin to transfer, this bit will be back to 0.
0x28 DLR data length register
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Offset Attribute | Reset Value | Register Name Register Description
[31:16] | r 16’h0 block_tran_num The number of blocks which have been transferred successfully
1 = 1 block transferred
It is cleared when start transfer data bit is set.
[15:0] ™w 16’h1ff data_len Data length value. The number of data bytes is data_len+1.
The number of data bytes should be a multiple of data block size.
0 is 1 byte. Ox1ff is 512 bytes. Max is 63.5KB.
0x2C IER command and data interrupt mask register
[17] rw 1’h1 cache_err_mask cache error mask for interrupt
[16] w 1’h0 sdio_mask Detect SDIO interrupt(data[1]) mask for interrupt
[14] ™ 1’h0 card_remove_mask Detect card remove mask for interrupt
[13] ™w 1’h0 card_insert_mask Detect card insert mask for interrupt
[12] ™w 1’h0 cmd_sent_mask Command sent mask for interrupt
[10] ™w 1’h1 fifo_overrun_mask FIFO overrun bit mask for interrupt
[9] ™w 1’h1 fifo_underrun_mask FIFO underrun bit mask for interrupt
(8] ™w 1’h0 startbit_error_mask Wide bus start bits error bit mask for interrupt
[7] rw 1’h1 data_timeout_mask Data timeout bit mask for interrupt
(6] ™w I’hl data_crc_mask Data CRC error bit mask for interrupt
(5] ™ I’hl data_done_mask Data transfer done bit mask for interrupt
(3] ™w I’hl cmd_timeout_mask Command timeout bit mask for interrupt
2] ™w 1’h1 cmd_rsp_crc_mask Command CRC error bit mask for interrupt
[1] ™w 1’h1 cmd_done_mask Command done bit mask for interrupt
0x30 CLKCR clock control register
[20:8] w 13’h80 div Divide card clock counter.
0 is illegal.
sd_clock = hclk/(div + 1)
If helk is 240M and div is 599, 400KHz SD clock will be generated.
[3:2] ™w 2’h0 clk_tune_sel select clock delay for rx sample
0: no delay
1: delay level 1 (~1.5ns typical)
2: delay level 2 (~3ns typical)
3: delay level 3 (~5ns typical)
[1] w 1’h0 void_fifo_error Void FIFO error
0: close the function
1: open the function
If open it, when FIFO will be overrun or underrun soon, the SD_CLK and the
clock enable of this module will be closed, and wait to host to read or write FIFO.
Note: this function needs to be supported by card.
[0] ™w 1’h1 stop_clk Disable SD card clock
1: stop SD card clock
0: SD card clock generated
0x3C CDR card interface control and card detect register
ZER P
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Offset Attribute | Reset Value | Register Name Register Description

[31:19] | rw 13’h0 otiming define output timing

[18:6] ™w 13’h0 itiming define input timing

[5] ™w 1’h0 cmd_od Open Drain mode for cmd line (for eMMC identification mode)
0: cmd line is push-pull
1: cmd line is open-drain

(4] ™w I’hl cd_hvalid Card detect high level valid
0: detect low level means card exist
1: detect high level means card exist (default)

[3] w 1’h1 en_cd Enable card detect
Only when the bit is valid, controller does card detect.
If use sd_data[ﬂ to do card detect, the bit should be cleared when transfer valid
data.

2] ™w 1’h0 otiming_sel select output timing (according to otiming config)

(1] ™w 1’h0 itiming_sel select input sample timing (according to itiming config)

[0] ™w 1’h1 sd_data3_cd Use sd_data[3] to do card detect
0: use special pin to do card detect / write protect. (Currently not supported)
1: use sd_data[3] to do card detect (default)

0x40 DBGR1 card debug portl register

[30:16] | r 15’h1 data_st data state for debug only

[15:0] r 16’h1 cmd_st command state for debug only

0x44 DBGR2 card debug port2 register

[31:30] | rw 2’h0 dbg_sel for debug only

[25:16] | r 10’h0 valid_data_cou for debug only

[13:0] r 14’h0 host_word_counter for debug only

0x48 CEATA CE-ATA/SDIO mode register

(3] ™w 1’h0 sdio_4wires_multi_irq | Select the sdio host 4 wires interrupt on multi-block support
0: host not support 4 wires interrupt on multi-block data transfers
1: host support 4 wires interrupt on multi-block data transfers

2] rw ’h0 sdio_4wires_irq Select the sdio host 4 wires interrupt support
0: host not support 4 wires interrupt on single-block data transfers
1: host support 4 wires interrupt on single-block data transfers

[1] ™ 1’h0 enable_sdio_irq Select the sdio card mode, default is sd card
0: sd card mode , no sdio card interrupt
1: sdio card mode , enable sdio card interrupt

[0} ™w 1’h0 ata_mode Select the card type, default is sd card
0: sd card mode
1: CE-ATA device mode

0x54 DSR data status register

[7:0] r 8’h0 sd_data_i_ll The status of each sd data pad status

0x58 CDCR clock duty cycle register

[0] ™w I’hl clk_config 1: the sd clock is 50% duty cycle
0: the high level of the sd clock is 1 helk cycle
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Offset Attribute | Reset Value | Register Name Register Description

0x5C CASR cache status register

[3] rwls 1’h0 cache_flush Set 1 to flush cache. Should set when cache not busy.

2] r 1’h0 cache_busy Indicates cache is working

[1] rwlc 1’h0 sd_busy Read 1 indicates sd is ready for normal access. Ahb access will be hold during
sd_busy asserted.
After sd normal access done, write 1 to clear, and ahb access will continue

(0] rwls 1’h0 sd_req Set 1 to request sd normal access. sd_req will be cleared automatically after
sd_busy asserted

0x60 CACR cache control register

[31] ™w 1’h1 cache_en enable cache
1: ahb read will return cached data
0: ahb read always return dummy data with no error response

[30] ™w ’hl cache_to_en enable ahb read timeout recover

[29] ™ 1’h0 cache_force_read force cache read done
1: start new fetch for miss access only after cache read done
0: start new fetch for miss access even when cache is still filling (read will be
breaked by cmd12)

[28] w 1’h1 cache_sdsc select card version
1: card size <=2GB, address of cmd18 is in byte
0: card size >2GB, address of cmd18 is in block

[27] ™ 1’h0 cache_nocrc 1: return ahb data without crc check
0: return ahb data after block crc pass

[26} ™w 1’h0 cache_hresp 1: generate ahb error response when error occur
0: no ahb error response generated. Could check cache_err interrupt

[23:20} ™w 4’h8 cache_pref_block cache prefetch depth is cache_pref_block blocks. Should be no less than
cache_block

[18:16] | rw 3’h4 cache_block cache depth is cache_block blocks

[15] ™w 1’h0 stop_long_rsp Stop response is 136-bit, long response

[14] ™ I’hl stop_has_rsp Stop command have a response

[13:8] ™w 6’h0c stop_index Command index for stop. CMD12 by default

[7] ™w 1’h0 read_long_rsp Read response is 136-bit, long response

[6] ™w 1’h1 read_has_rsp Read command have a response

[5:0] ™w 6’h12 read_index Command index for cache read. CMD18 by default

0x64 CACNT cache counter register

[31:16] | rw 16’hffff cache_tor timeout count register for ahb read

[15:8] w 8’h0 cache_ndc data-cmd interval counter in hclk cycles

[7:0] ™w 8’h20 cache_ncc cmd-cmd interval counter in hclk cycles

0x68 CAOFF cache offset register

[31:0] ™w 32’h0 cache_offset offset to map ahb address to sd address for ahb access

0x200 FIFO FIFO entry

[31:0] ™w 32’h0 data Entry to access internal FIFO. Access should be word-aligned, ranging from 0x200

to Ox3fc. Inside the range, write to any address will push the data into the FIFO,
and read any address will pop a word from the FIFO.
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14.3 MPI

O HIEE 4 4> MPL, H MPI1, MPI2 1 MPI3 {i T HPSYS, A][a] DMAC1 &i#%iEK; MPI5 {2 LPSYS, HAJ[q]
DMAC2 K%K,

MPI1 A% A S S 10(SA), TV R A (SiP) AY 8 2k pSRAM,

MPI2 f% Ak 4R 2 10(SB), T USRI A WA ES (SiP) BI%— )1 8 £k pSRAM,

MPI3 A% AS i E 10(PA), HIT USRI A AMER) NOR/NAND Flashs

MPI5 (% Ak HHEHEE 10(SC), HT VI 4T E (SiP) [ 4 & NOR Flash,

MPI (Memory Peripheral Interface) 44l #i/&—~% FI¥) memory M(FHET, SCRPZA A SMEAEIRL, 445 :

- SPI NOR Flash, fF 14k/2 £k/4 2%, FF DTR &=

« SPI NAND Flash, 7#F 1 28/2 £k/4 &

« pSRAM, S7FF x8 Ml x16 Bl 5, SZFF Xccela brifid% 10, H%F Legacy $#211
« HyperRAM, 74§ x8 Fl x16 B %8, 245 HyperBus FrifEfE [l

MPI_CS

Reg AHB <:::> Registers

Y

MPI_CLK

MPI_DIO[3:0]

MPI Control
& MPI_DIO[7:4]
PHY

MPI_DIO[15:8]

04l & 1ojeniqry
Y

Mem AHB <, >  AHB Contral

h 4

MPI_DQSDM

MPI_DM

& 14-4: MPI =4I 251EE

MPI 42 il 48 SCRFPIRHRAER . (1) FAAAER (2) HuhkmS i, PR DI 0 B sh5e i, wIsh
BEHIAT. HIGEWPAEE, #SCR B B nE il B HR T, DU A5 A7 ROk o

T

< N FAARE, RIE—AART . WA DA SR BRSO IR K%, EHEN R
SRR ES

o THRRARA ST FRES), K A A AT E PRSI A RE Ak,  EEN R M B
JEFEATIBCR A

« XFF DMA #iH, W7 (7 FIFO # N 58 itz
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START START START START
Y y
CMD1 CMD1 < CMD1 CMD1
Y Y A
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B 14-5: FEREXBENNS I oS FHF Z5U

kAR R

« A8 memory BT A AHB HihibZs 0], F 3K AHB B2 S FC R Tl i) Memory 422 [1H Y, SEEL XIP 3)
HE

« 3CHF Byte (8-bit) . Half-word (16-bit) Il Word (32-bit) AHB 5[F]

o R AHB Wrap 324, AT 0B 275 S HF Wrap

« SZFF XIP 520 (On-The-Fly ) fi#%, #ih AES128-CTR B(# AES256-CTR

o CFRELEEUIRE, WARCYRT—2%E AHB PSS HihE SET— 5L, W EE RSG5, A mk a2 T
il i1 R 3= RPN SR DN € e X RN (R SRV G

« £1X%} pSRAM F1 HyperRAM WY NFRSHZS Il FrRetE:, A ahab IR R CS Bt E] . $5cilt CS Viln]H]FE . fx
K burst B BESFBR ], ToFT AL R

14.3.1 MPI S17:8

R 14-6: MPI Z7F2SMLETR

Offset Attribute | Reset Value | Register Name | Register Description

0x00 CR Control Register

[31] wlt 1’h0 ABORT Write 1 to abort internal state machine. For debug purpose only

[25] rw 1’h0 AHBDIS Hold hreadyout low if AHB access

[24] ™w 1’h0 DFM Dual Flash Mode Reserved-Do not modify

[23] ™w 1’b0 MX16 Mode X16 Reserved-Do not modify

[22] rw 1’b0 PREFE Prefetch enable. If enabled, MPI will prefetch at consequtive address following a

read transaction.

Recommend to use when reading large data in a burst manner.
0: prefetch disabled

1: prefetch enabled
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& 14-6: MPI HTF88Mg R (4F)
Offset Attribute | Reset Value | Register Name | Register Description
[21] ™w 1’b0 OPIE OPI interface enable
0: x8 mode disabled

1: x8 mode enabled

[20] ™w 1’b0 HWIFE Hardware interface enable Reserved-Do not modify

[19] ™ 1’b0 SMM Status match mode

0: AND mode

1: OR mode

[18] w 1’b0 SME2 Status match enable. If enabled, CMD2 will be issued repeatedly until the data
match the value in SMR and SMKR

0: disabled

1: enabled

[17] ™ 1’b0 SME1 Status match enable. If enabled, CMD1 will be issued repeatedly until the data
match the value in SMR and SMKR

0: disabled

1: enabled (either SME1 or SME2 can be enabled, and SME1 has high priority)
[16] ™w 1’b0 CMD2E Enable CMD2

0: disabled

1: CMD2 is enabled and will be issued after CMD1 with an interval of TI2

[13] ™ 1’h0 RBXIE Row boundary crossing interrupt enable
[12] ™ 1’h0 CSVIE CS max violation interrupt enable
[11] rw 1’h0 SMIE Status match interrupt enable
(8] ™w 1’h0 TCIE Transfer complete interrupt enable
[7] ™w 1’h0 CTRM AES-CTR mode
0: AES-128
1: AES-256
(6] rw 1’h0 CTRE AES-CTR on-the-fly decryption enable
0: disabled
1: enabled, data read from memory will be decrypted on the fly by MPI controller
(5] ™ 1’h0 DMAE DMA enable
0: disabled
1: enable DMA to read or write DR register
[4] ™w 1’h0 HOLD The value of HOLD when HOLDE is set
[3] ™w 1’h0 HOLDE Enable HOLD function on I03. Use this only in SPI or Dual SPI mode
2] ™wW 1’h0 WP The value of WP when WPE is set
(1] ™w 1’h0 WPE Enable WP function on I02. Use this only in SPI or Dual SPI mode
[0] ™ 1’h0 EN Enable MPI
0x04 DR Data Register
[31:0] ™w 32’h0 DATA The entry of internal data FIFO
0x08 DCR Device Control Register
[31] rw 1’h0 FIXLAT Indicate PSRAM is fixed latency or variable latency. It must be compatible to the

configuration in PSRAM registers.
Recommend always set to 1.

0: variable latency

1: fixed latency

LRI
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& 14-6: MPI HTF88Mg R (4F)
Offset Attribute | Reset Value | Register Name | Register Description
[30:26] | rw 5’h0 TRCMIN Write/Read cycle minimum time in internal MCLK cycles. Please see MCLK

frequency in PSCLR description.

For example, if PSRAM clock is 120MHz (i.e. internal MCLK is 240MHz) and
TRCMIN = n, then

tRC time = (n+1) * 1000/240 ns which must meet minimum tRC requirement
for PSRAM

[25:22] | rw 4’h2 CSHMIN Minimum CS high deselect time in MCLK cycles.

For example, if PSRAM clock is 120MHz (i.e. internal MCLK is 240MHZ) and
CSHMIN = n, then

CS High time = (n+1) * 1000/240 ns which must meet minimum tCPH require-
ment for PSRAM

[21:18] | rw 4’h0 CSLMIN Minimum CS low active time in MCLK cycles.

For example, if PSRAM clock is 120MHz (i.e. internal MCLK is 240MHZ) and
CSLMIN = n, then

CS Low time = (n+1) * 1000/240 ns which must meet the minimum tCEM

requirement for PSRAM

[17:6] rw 12’h0 CSLMAX Maximum CS low active time in MCLK cycles

For example, if PSRAM clock is 120MHz (i.e. internal MCLK is 240MHZ) and
CSLMAX = n, then

CS Low time = (n+1) #1000/240 ns which must meet the maximum tCEM
requirement for PSRAM

[5] rw 1’h0 XLEGACY Xccela legacy protocol. Set to 1 for AP 32Mb PSRAM only, othersize always set
to 0.

(4] rw 1’h0 HYPER HyperBus protocol. Set to 1 for HyperRAM.

[3] rw 1’h0 DQSE DQS enable. Setting to 1 indicates device provides DQS signal for Rx data latching

[2:0] rw 3’h0 RBSIZE Row boundary size.

0: no row boundary
1: 21+3) _ 16 bytes
2: 2(2+3) 2 32 bytes

n: 2(n+3) bytes
0x0C PSCLR Prescaler Register

[7:0] ™w 8’h4 DIV Prescaler divider.

0: MCLK = FCLK/1

1: MCLK = FCLK/1

2: MCLK = FCLK/2

n: MCLK = FCLK/n

Note: FLASH clock = MCLK. E.g. FCLK=192M and DIV=2, then FLASH clock
= MCLK = 192/2 = 96MHz

PSRAM clock = MCLK/2. E.g. FCLK=240M and DIV=1, then PSRAM clock =
MCLK/2 = 240/2 = 120MHz

0x10 SR Status Register
[31] r 1’h0 BUSY For debug purpose only
[5] r 1’h0 RBXF Row boundary crossing flag
(4] r 1’h0 CSVF CS max violation flag
[3] r 1’h0 SMF Status match flag in Polling Mode
LTI
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& 14-6: MPI Z1FESmiETR (4)

Offset Attribute | Reset Value | Register Name | Register Description
[0] r 1’h0 TCF Transfer complete flag
0x14 SCR Status Clear Register
[5] wlc 1’h0 RBXFC Write 1 to clear RBXF
[4] wlc 1’h0 CSVFC Write 1 to clear CSVF
(3] wlc 1’h0 SMFC Write 1 to clear SMF
[0] wlc 1’h0 TCFC Write 1 to clear TCF
0x18 CMDR1 Command Register
[7:0] w 8’h0 CMD Command. Write to this register will trigger the sequence specified in CCR1
0x1C AR1 Address Register
[31:0] rw 32’h0 ADDR Address
0x20 ABR1 Alternate Byte Register
[31:0] ™ 32’h0 ABYTE Alternate byte
0x24 DLR1 Data Length Register
[19:0] ™ 20’h0 DLEN Data length

0: one byte

1: two bytes

n: (n+1) bytes
0x28 CCR1 Communication Configuration Register
[21] ™w 1'b0 FMODE Function Mode

0: read mode

1: write mode
[20:18] | rw 3’h0 DMODE Data Mode

0: no data phase

1: single line

2: dual lines

3: quad lines

4/5/6: reserved

7: quad lines DDR
[17:13] | rw 5’h0 DCYC Number of dummy cycles

0: no dummy cycle

1: one dummy cycle

2: two dummy cycles
[12:11] | rw 2’h0 ABSIZE Alternate byte size

0: one byte

1: two bytes

2: three bytes

3: four bytes
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& 14-6: MPI H{FaaMUR (&)
Offset Attribute | Reset Value | Register Name | Register Description
[10:8] ™w 3’h0 ABMODE Alternate byte mode
0: no alternate byte

1: single line

2: dual lines

3: quad lines
4/5/6: reserved

7: quad lines DDR
[7:6] ™ 2’h0 ADSIZE Address size

0: one byte

1: two bytes
2: three bytes
3: four bytes
(53] ™w 3’h0 ADMODE Address mode

0: no address phase
1: single line

2: dual line

3: quad line

4/5/6: reserved

7: quad line DDR
[2:0] ™w 3’h0 IMODE Instruction mode

0: no instruction phase
1: single line

2: dual lines

3: quad lines

4/5/6 - reserved

7 - quad lines DDR
0x2C CMDR2 Command Register

[7:0] ™w 8’h0 CMD Command 2. If CMD2E is enabled, the CMD2 sequence will be issued after
CMD1 as specified in CCR2

Note: CMD?2 sequence cannot be issue individually

0x30 AR2 Address Register
[31:0] rw 32’h0 ADDR Address byte in CMD2 sequence
0x34 ABR2 Alternate Byte Register
[31:0] ™w 32’h0 ABYTE Alternate byte in CMD?2 sequence
0x38 DLR2 Data Length Register
[19:0] ™w 20’h0 DLEN Data length in CMD2 sequence
0x3C CCR2 Communication Configuration Register
[21] ™w 1’b0 FMODE
[20:18] ™ 3’h0 DMODE
[17:13] | rw 5'h0 DCYC
[12:11] | rw 2’h0 ABSIZE
[10:8] ™w 3’h0 ABMODE
[7:6] ™w 2’h0 ADSIZE
[5:3] ™ 3’h0 ADMODE
[2:0] ™w 3’h0 IMODE This register specifies the format of CMD2 sequence. Refer to CCR1 description
0x40 HCMDR AHB Command Register
5= I
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& 14-6: MPI HTF88Mg R (4F)
Offset Attribute | Reset Value | Register Name | Register Description

[15:8] ™w 8’h02 WCMD AHB write command. During XIP, the AHB write transaction will be translated
into this Write Command on memory interface

[7:0] ™w 8’h0b RCMD AHB read command. During XIP, the AHB read transaction will be translated
into this Read Command on memory interface

0x44 HRABR AHB Read Alternate Byte Register

[3 1:0] ™w 32’h0 ABYTE

0x48 HRCCR AHB Read Communication Configuration Register

[20:18] | rw 3’h0 DMODE

[17:13] ™w 5’h0 DCYC

[12:1 1] ™w 2’h0 ABSIZE

[10:8] ™ 3’h0 ABMODE

[7:6] ™ 2’h0 ADSIZE

[5:3] ™ 3’h0 ADMODE

[2:0] ™ 3’h0 IMODE This register specifies the format of AHB read command sequence. Refer to CCR1
description

0x4C HWABR AHB Write Alternate Byte Register

[31:0] ™ 32’h0 ABYTE

0x50 HWCCR AHB Write Communication Configuration Register

[20:18] | rw 3'h0 DMODE

[17:13] | rw 5’h0 DCYC

[12:1 1] ™w 2’h0 ABSIZE

[10:8] w 3’h0 ABMODE

[7:6] ™ 2’h0 ADSIZE

[5:3] ™ 3’h0 ADMODE

[2:0] ™w 3’h0 IMODE This register specifies the format of AHB write command sequence. Refer to
CCR1 description

0x54 FIFOCR FIFO Control Register

[14:10] | rw 5’h8 TXSLOTS When DMA enabled, asserts DMA reqeust if TXFIFO vacant slots is greater than

or equal to TXSLOTS.
Note: this field should be set in accordance to the burst length in DMA. For
example, if DMA employs BURST8 transction, then this filed is set to 8

[9] r 1’h0 TXF Tx FIFO full flag
(8] wlc 1’h0 TXCLR write 1 to clear Tx FIFO
(1] r I’hl RXE Rx FIFO empty
[0] wlc 1’h0 RXCLR write 1 to clear Rx FIFO
0x58 MISCR Miscelaneous Register
[31:28] | rw 4’h0 DBGSEL
26 rw 1’h0 DTRPRE Enable pre-sampling for DTR Reserved-Do not modif;
P pling y
[25] rw I’hl SCKINV Invert output clock. This bit is used to align (coarse tune) the output clock to
the center of output data.
[24] ™w 1’h0 RXCLKINV Invert internal Rx clock to add half-cycle delay (coarse tune) when sampling data.
It is usually used for FLASH device w/ higher frequency.
LR
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& 14-6: MPI HTF88Mg R (4F)
Offset Attribute | Reset Value | Register Name | Register Description

[23:16] | rw 8’h0 DQSDLY Delay the input DQS signal to the appropriate sampling position. For device w/
DQS signal only. Note: effective 7-bit

[15:8] ™ 8’h0 SCKDLY Add delay on output clock to fine tune the clock position. Note: effective 7-bit

[7:0] ™w 8’h0 RXCLKDLY Add delay on internal Rx clock to fine tune the sampling position. Note: effective
5-bit

0x5C CTRSAR CTR Starting Address Register

[31:10] | rw 22’h0 SA Starting address of the AES decryption area. Since the lowest 10 bits are zero,

the address is always 1KB aligned.

Together with CTREAR, the total area is [CTRSAR, CTREAR)

For example, CTRSAR = 32’h0, CTREAR = 32’h200000, then the on-the-fly
decryption area is 0x0 - Ox1FFFFF

0x60 CTREAR CTR Ending Address Register

[31:10] | rw 22’h0 EA Ending address of the AES decryption area

0x64 NONCEA Nonce A Register

[31:0] ™w 32’h0 NONCEA Used for on-the-fly decryption

0x68 NONCEB Nonce B Register

[31:0] ™ 32’h0 NONCEB Used for on-the-fly decryption

0x6C AASAR Address Aliasing Start Address Register

[31:10] | rw 22’h0 SA Starting address of the address aliasing area. Always 1KB aligned.Together with

AAEAR, the aliasing area is [AASAR, AAEAR).
If the address falls into this area, an offset AAOAR is added and the aliased address

will be used to access external memory

0x70 AAEAR Address Aliasing Ending Address Register

[31:10] | rw 22’h0 EA Ending address of the address aliasing area

0x74 AAOAR Address Aliasing Offset Address Register

[31:10] | rw 22’h0 OA The offset to be added to the original address

0x78 CIR Command Interval Register

[31:16] | rw 16’h0 INTERVAL2 The interval between CMD1 and CMD2 (or between CMD?2 itself) if CMD2E
is enabled. The unit is in MCLK cycles

[15:0] rw 16’h0 INTERVALL1 The interval between CMD1 itself. The unit is in MCLK cycles

0x7C SMR Status Match Register

[31:0] w 32’h0 STATUS If status match is enabled, this register is compared with the data read from

external memory.

Together with SMKR, only the bits with mask=1 will be considered to compare
in AND or OR mode as configured in SMM field.

0x80 SMKR Status Mask Register

[31:0] ™w 32’h0 MASK Status mask

0: the corresponding bit is not considered to compare

1: the corresponding bit is considered to compare

0x84 TIMR Timer Register

UM5601-SF32LB56x-CN 427/435 V1.0.5
©2026 BRI (Ex ) BRAF  http://www.sifli.com



http://www.sifli.com

=

= i ~LI SF32LB56x

. FBIRINFE K /& Arm Cortex-M33 STAR-MC1@240MHz/96MHz, 1378 CoreMark
B OH OB OB B 44E 2D/2.5D 3|, 960KB [N7F, BT/BLES.3, TinyML FH1Z3 4% Insmse

& 14-6: MPI HTF88Mg R (4F)
Offset Attribute | Reset Value | Register Name | Register Description
[15:0] ™w 16’h0 TIMEOUT After the transaction is complete, CS remains low for multiple cycles of MCLK

as specified by this register.
For example if TIMEOUT=n, CS remains active for n cycles, during which if a
new transaction occurs and the address is consecutive, the memory access can be

resumed w/o sending the command and address again.

0x88 WDTR WDT Register

[31] r 1’h0 TOF Timeout flag. Self cleared when HREADYOUT becomes ready

[16] rw 1’b0 EN WDT enable. This watchdog is on AHB side such that bus access will not hang
in exceptional cases

[15:0] w 16’hffff TIMEOUT Set timeout value in number of clk_wdt cycles

0x8C PRSAR Prefetch Starting Address Register

[31:10] | rw 22’h0 SA Starting address of the prefetch area

If prefetch is enabled and the read address falls into [PRSAR, PREAR), controller
will prefetch the following data

0x90 PREAR Prefetch Ending Address Register

[31:10] | rw 22’h0 EA Ending address of the prefetch area

0x94 CALCR Calibration Clock Register

[31] ™ 1’h0 EN calibration enable

(8] r 1’h0 DONE calibration done flag

[7:0] r 8’h0 DELAY calibration delay result

0x98 APM32CR APM32 Control Register

[7:4] ™w 4’h4 TCPHW For special use by AP 32Mb PSRAM. Reserved-Do not modify
[3:0] ™w 4’h2 TCPHR For special use by AP 32Mb PSRAM. Reserved-Do not modify
0x9C CR2 Control Register 2

[7:0] ™ 8’h0 LOOP Repeat CMD1->CMD2 sequence for n times. This filed is only valid when

CMD2E=1 and SME2=0.

For example if LOOP=0, then the sequence is CMD1 -> CMD2.

If LOOP=2, then the sequence is (CMD1—>CMD2) -> (CMD1—>CMD2) ->
(CMD1->CMD2)
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