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- S 192 PR E, BA RGN EhEE
o 1x EPRE 24-bit F4 ADC
- SNR(A-Weighted): 99dB, Dynamic Range: 99dB
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132 fEbBesssm oL 2

1.3.2.1 Cache .......... 2

1322 TCM........... 2

1323 SRAM .......... 2

1324 HANRAM . ... ... 3

1.3.2.5 FA4MFlash .. ... .. 3

1.3.3 bkl oL 3

1.3.4 WRWEIER . 5

14 BRI . ..o 6

2 EMh5E 7

2.1 AT 7
22 BARE ... 7 6

221 WFENTE ... 7

222 FHIVAELIE ... ... 7

223 BMEAME ... 8

224 MREREINGUR .. ... ... L. 8

23 BPEME ... 10

2.4 RGWEPEER . 11

2.5 BEERERER OO0 oL 12

2.6 MEHMERE .. 14

27 BEHREN 14

2.8 HPSYS_RCC ZFffds . . ..o oo 14

3 HIEEE 22

3.0 A 22

32 FEREEARHL ... 23
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41 Y 32

42 FETERAICE ... 32

421 Active BZL .00 32
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9.52 WDTHITAERZ .. .. ... .. 229
9.52.1 WDT Ffienlic EifE 231
9522 TEMESI ... ... .. 231

953 WDT e . ... ..o ... 231
RTC . ... it 232
9.6.1 RTC FF4F ... .. ....... 232
238

ePicasso™ EEfRE 2.5D EIE 5| 238
1011 WES ... ... ... ... 238
1012 BB ... ... L. 238
10.1.3 FEhess ... .. ... ... .. 238
LCDC . ..o 238
102,10 fajfe ..o o 238
102.2 BN ..o 239
10.2.3 BoEWAE ... ... 239
10231 KIZNE ..... ... 239
10.2.3.2 #HARHE ... ... .. 240
10.2.4 LCDC 2FfF8% .. ... ... ... 242
eZip™ THURARMIES . ... L. 253
255

PDM . . ..o 255
1L [ . 255
112 RGN ..o 255
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1227 CRCZfERS .. . o .. 287 Lia MI;I. P e s
13 24 289 142.1 MPLAFfFRR ..o 316
13.1 AES . SRR 289 15 EitiEn 324
13.1.1 faid . o 289 151 g -
13.1.2 AES Thgehliak . ... ... .. .. 289 152 EEHE 394
13.1.2.10 XMFRIERL 289 153 PRl ... 324
13.12.2 MFRIELGT 289 154 AESERmT. ... 325
13.1.2.3 XRRAARE T Z 0T 201 155 V=B ... 326
13124 WOHIERL ..o 291 15.6 MoHEMREE ... 326
13.1.2.5 HOWEITHRZ KA 292 157 HCPU P& . . . .. ... ... ... ... 327
13.1.3 AES ZfFAF .. ... ... ... 292 158 USARTLATH . . oo oo 327
132 TRNG ... 295 159 Pkl dest . ... 327
M Ny . N3 N NA
1320 ffr ..o 295 1510 B S mEdRdE . ... 327
13.2.2 MEHZEKY 00 296
13.2.3 HhEEHEAR .. oo 296
13231 WE .. ... 296
13.2.3.2 BEMLFPFRAERY .. .. 296
13.2.3.3 BEMLECE AR ... L. 297
13.2.3.4 HAhDmes ... 297
UM5201-SF32LB52x-CN ix/328 V0.81
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0-1 IhREHER ... ..

1-1 VERBARFEZS (KI%) RGEELHEE ... 2
2-1 HPSYS W&ty ... ... .. ... 11 10-1 LCDC Z2F4 K]
3-1 QFN HUEHVRE RN . .. .. .. .. 22 11-1 BUF 2 7a Xt PDM ARH ity i i 2%
3.2 FEHIMIZL ... 23 11-2 PDM HEHR B (AL A
11-3 PDM R 244
5-1 10858 ... 41 11-4 128 FRuEfszt
11-5 128 &EXF5% ... ... ..
6-1 DMACHSMEL .. .. ... ... .. ... 82 o6 128 B
7-1 RCEEMWE ... 113 11-7 Audpre Z5H4[&]
7-2 SPIZEMYIE .. ... 123 e e
7-3 SPH Jy 0 Bl SPLIBAS . . . ... .. .. 125 13-1 BCB %it%ﬁ
/ e 13-2 CTR B
7-4 SPH N 1 WAy SPLIEAE . . .. ... ... 125 R
- N 13-3 CBC #ialf2%
7-5 SPI PMSLESefEtmBty ... .. ... .. 125 13-4 TRNG Z5fi ]
7-6 TI-SSP PMSGEAEHIF . .. ... ... .. 126 -
7-7 TI-SSP MMSGEZLEFIF ... ... .. 126 14-1 SDMMC 2515 &
7-8 Microwire PMURUGETEI ... . .. 126 14-2 MPI #55] 28HE &
7-9 Microwire ThSOESAGHINE .. . . . . 127 14-3 TN L4
7-10 PTC j@EPATIFER . .. ... ... 137
7-11 SRR 146
8-1 GPADCAHERE .. .............. 154
9-1 ATIMZSHE ... ... L 163
9-2 MBI PWM Bl L L L 167
9-3  HULXFFIFERUT A PWM B ... 168
9-4 AXFRPWM L .. ... L. 168
9-5 HAEHPWMEH ... 169
9-6 HAEIXAYH AN PWM Bty . . ... ... 169
9-7 BTIM&HE ... .. .. ... .. ... 194
9-8 GPTIM &I . ... .. ... ... ... 200
9-9 I TR PWM Bl .. L. L 204
9-10 FLOXFFFIHEAR T ) PWM Hithh . .. 204
9-11 AXTFRPWM Bt . . . ... ... .. 205
9-12 IG5 PWMEHE ... ... 205
9-13LPTIM &5 .. .. .. ... ... ... 222
9-14PWMHiHY . . .. ... 224
9-15 #E0 1 FFWI A reset {55 724 511
AR R (BUEERHER 20, reset
AR 230
9-16 1z 2 MUHITLL L reset {55 /=4 511
sk R (BUEERHE 20, reset
AR 230
UMS5201-SF32LB52x-CN x/328
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= 14£8E 2D/2.5D 5|2, 576KB N7F, BT/BLES5.3

9-17 A3 1 “WRA” A7 A X HECE 0 R i
(B HEEHEN 20)
9-18 iz 2 7E5H 4018t “nEy “PRiE
XPTHEES B2, 55— T 1%
M A 1 AT (fEGE A 20) .
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FBIRINFE R/ Z Arm Cortex-M33 STAR-MC1@240MHz/24MHz, 984 CoreMark

1-1 HPSYS Huhbmess . ... ... ... 3
1-2 HCPU HM# . ... . ... ... ... 5
1-3 MghmAR . .. 6
2-1 WHEBEEAE ... 9
2-2 EEEEME-SE ... 9
2-3 BPEPUE .. 10
2-4  clk_rtc AR TAER B ... 12
2-5 clk_wdt PRI TAERMSD . ... L L. 12
2-6 HPSYS_RCC Ziffasiiffse . ... .. .. 14
3-1 PMUC #fFgsmeat® . ... .. ... .. 23
4-1 R TAERS . . 32
4-2 ARIFEA T BRI R . .. 36
4-3 HPSYS_AON Zifrasllie. .. ... .. 37
5-1 KB GPIO (PA) AN« . ... .. 44
5-2 10 TAEWRA ..o . 53
5-3 IOJRHLMAESR ... ... . ... 54
5-4 HPSYS_PINMUX ZFfiasiise . . . .. 55
5-5 HPSYS_CFG Aiffesedise . .. ... .. 69
5-6 HPSYS_GPIO ZFfiasliffe . . . .. .. 76
6-1 DMACAMEIERE . . ... ... ... .. 80
6-2 DMAC f&&iJ5m . ... ... ... ... 84
6-3 DMAC fEfifise . .. ... ... .. ... 84
6-4 DMAC ZFfianmesftzse . .. .. ... ... 86
6-5 ExtDMA Zifrasiiffse ... ... .. .. 110
7-1 I2C FFfEeaigtse ... .. ... 116
7-2 SPI Zffienmeiptse . .. ... ... ... 129
7-3 PTC1fi&¥sE .. ... ... ... .. ... 136
UM5201-SF32LB52x-CN xi/328

= 14£8E 2D/2.5D 5|2, 576KB N7F, BT/BLES5.3

7-4 PTC FiffesWiiise . .. ... ... .. .. 137
7-5 USART Z¥fEesmisige . . .. .. ... .. 147
8-1 GPADC Fifrashgtse . . .. .. ... .. 157
8-2 TSEN & Fasmisls . . . ... ... ... 161
9-1 ATIM Zifraslsfse . ... ... ... .. 172
9-2 BTIM FF FasMhods . . .. .. ... ... 196
9-3 GPTIM ZFfEesMupse . . .. .. ... .. 207
9-4 ERMESREE ... ... 221
9-5 LPTIM #iffasisize .. ... ... ... 224
9-6 WDT Aifrassize ... ... ... ... 231
9-7 RTC ZFFfEasledptse . ... .. ... ... 232
10-1 LCDC Aiframesis .. ... ... .. 242
11-1 PDM #¢ 5@ XU 8 LA K XoF 1 iy s B
HRYEECRE ... 256
11-2 PDM FFAEeaigtse ... .. .. ... .. 259
11-3 128 Ziffamiliiy e .. ... ... .. .. 263
11-4 Audprc A Faelieitge . . ... ... .. 274
12-1 CRC & ... ... . ... 286
12-2 25880848 ... .. ... ... ... 286
12-3 BETFE . ... 287
12-4 CRC ZifrasMigige . ... ... ... .. 287
13-1 AES ZFFFasmiadge . . . . .. ... .. .. 292
13-2 TRNG AAfFasieid® .. .. .. ... .. 297
13-3 efuse EAES ... .. ... ... ... 301
13-4 efusec FFfFasMbiftse . . . ... ... ... 301
14-1 SDMMC ZFffasiiise .. ... ... .. 309
14-2 MPI ZiA74alieiffse . . ... ... ... 316
15-1 {E SRR . . ... L 325
15-2 UART ¥z O thkmesst . . oL L. 327
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. . X Ih#E K /IMZ Arm Cortex-M33 STAR-MC1@240MHz/24MHz, 984 CoreMark
B #H B & B {448 2D/2.5D 5|8, 576KB 7, BT/BLE 5.3

1.1 ZR%ZEEMH

SF32LB52x & — 25 TR A TE e (AloT) 5 FRUEERE . EMHRE MCU S . WERAT
T Arm Cortex-M33 STAR-MC1 PRSI A/ M 2EM, Hir,

o PEREALHEZR/ KA (HCPU ): Hi#s 32KB $584-2817 (1-Cache ) F1 16KB B8 1F ( D-Cache ), 512KB SRAM
(4%} Retention SRAM ), fiefm 40 240MHz, 1] A DI Sbmt TAER R R TAERI, makiim AN
MR AMERG . fERRGEE, R TR FEAT RSN . AVISCEH . SRS FEERIRT)
FEAG AR LG, R TAEB ] T TRIIFE S 5 T i M B R S b

o FBIRTIFEAL PSR/ (LCPU ): fiem 40 24MHz, 64KB SRAM (234 Retention SRAM ), i TARIIFERE
B A A 3

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 [ EZHF, SHFFUA A Arm v8-M BEM 23R IIGE, HA AT (in order ) =Zifi/KZk, nl i
FIRMRRGIHE, HATIIMEL 16 fii84 RS, Fub— 0t T UMb gL 1T, B9 T XHEAF (Cache ) 1Y
FEaN

Cortex-M33 STAR-MC1 PEfigikF] 1.5DMIPS/MHz Hl 4.02Coremark/MHz, 5 —{C[EA41; Arm ACBRESAHLL, 1F
FHIE FEHF, Cortex-M33 STAR-MC1 FTERESET; 20%.

Cortex-M33 STAR-MC1 2t T fIpabBEZR ( Coprocessor ) #2111, DMEARYEA R 5/7 Kk —2E 4 e hil B ag
731, i#iL MCR ( Move from Coprocessor to Register ) il MRC ( Move from Register to Coprocessor ) 84>, A LATE
Cortex-M33 STAR-MC1 FIPMAEFRES 2 [0V A7 A7 B AT 4 R, ARHE & T i Ak TR 2
HARMSRE A SEREUIYIZSH . TEPMEFES T RY[EIY, Cortex-M33 STAR-MC1 AL BRERJISR AT LIJFA T4k 47 3
B, MBI R HITRCR,

UEAh, A HREHA S RETE S A (DSP) $54 SR HNE B GE T (FPU ),

Cortex-M33 STAR-MC1 5| A T BHA A (TCM ) FIZAF (Cache ) £, HA5R T AR [RIRE 2500 8 B AN AN E AT
B RGN R, BRAE A TSR] 350 A B B (1) SEmH A AR

UM5201-SF32LB52x-CN 1/328 V0.81
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FBIRINFE R/ Z Arm Cortex-M33 STAR-MC1@240MHz/24MHz, 984 CoreMark
B O B K S14%6E 2D/2.5D 5|25, 576KB K7F, BT/BLES5.3

1.3 EReAbiEsES ( K% ) &% ( HPSYS)

1.3.1 B&ZEH

HPSYS NERRIL 75T AHB MM BZEM:, ST BB HFHATUIR 2 N BE g ik 25 1a]
WME-1PR, BERFRAEOT B0, B bhbzs A T, S8 SAb i R (5] AR ki
HCPU 5 DMACI1 5[] HPSYS (i ik 25 ]

DTCM Y5 HPSYS_RAMO $£5 128KB ihk=s[H], W] iy HCPU KL F 41l

HP_PERI 3% APB #HOCHMA LA K. AHB AHOCHMK, W HCPU, DMACI LK PTC1 i),

ZA TV RN P [ [ — > AL A i 2 (B, BE T A8 1 P S U D D T e

PR I HEAS AR A 24> e RN U5 (R A ] AL A bk 2SI, AR S22 . OHEARE Y A 2 2 [N A
AR, T [ L e s e TR S U B E T R T

HCPU_S | |EPIC_A|EZIP1 AES| USBC PTC1
HCPU_C EXTDMA EPIC_B| | LCDC DMAC1
HPSYS_RAMO
I HPSYS_RAM1
HPSYS_RAM2
MPI1
MPI2
° HP_PERI

1-1: MHREARIERS ( K% ) REGE &R

1.3.2 TFfisskal
1.3.2.1 Cache

HCPU L% A 32KB 2-way I-Cache ( —Z$84Z¢1f ) Fl 16KB 4-way D-Cache ( —HEHRZAT ), Al KigHest XIp
B} CPU HATRCE . BATF & HECE MPU ( Memory Protection Unit ) 1% & cache Mk Bt Fl3E cache MuhikBE, Fel

RORF G L

1.3.2.2 TCM

HCPU FCE A 128KB zero-wait-cycle D-TCM, Hitik%5[H]4 0x2000_0000-0x2001_FFFF, AJ F T7C & X% S P 2
SKRELE RS A . 1% TCM memory FEFE SR I, W LI Il AHB master 157,

1.3.2.3 SRAM

HPSYS 4k A 512KB SRAM, H .

UM5201-SF32LB52x-CN 2/328 V0.81
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FBIRIhFE R/ Z Arm Cortex-M33 STAR-MC1@24OMHz/24MHz, 984 CoreMark
=4 8E 2D/2.5D 5|2, 576KB N7E, BT/BLES5.3

0x2000_0000-0x2001_FFFF,
IR 240MHz,
0x2002_0000-0x2007_FFFF, 384KB zero-wait-cycle SRAM, I i AHB master Y7 1Ji[n], f i 4% &y 240MHz.,

128KB zero-wait-cycle SRAM (5 D-TCM L5 ), Fif5 AHB master ¥JA[{J5[1],

1.3.2.4 F% RAM

HPSYS Y& E UL FI\Zk pSRAM, Hidik%s
RAE, HHiE

<[] 4 0x6000_0000-0x6 1FF_FFFF, SLFRA] 5 [a) okl fr oMk 25 5
$5i% N DDR 144MHz, 305 % 4 8-bit,

1.3.2.5 F4p Flash

HPSYS % ##4hMF: NOR/NAND FLASH, Hir:

0x6000_0000-0x6 1 FF_FFFF Miht B i 455 FLASH, H#E#(d %N 96MHz
0x6200_0000-0x9FFF_FFFF Hitit Bt il #:4MN& FLASH, #EFEE A% 60MHz

1.3.3 HuhbpkEt
% 1-1: HPSYS kAt gt

Category Memory /IP Address Space HOPU Leru
Starting Address Ending Address Starting Address Ending Address
HPSYS_ITCM 64KB 0x0000_0000 0x0000_FFFF NA NA
ROM 64KB 0x0000_0000 0x0000_FFFF
Reserved
External Memory 1024MB 0x1000_0000 0x6000_0000 0x1FFF_FFFF 0x9FFF_FFFF 0x6000_0000 0x9FFF_FFFF
MPIT Memory 32MB 0x1000_0000 0x6000_0000 0x11FF_FFFF 0x6 1FF_FFFF 0x6000_0000 0x61FF_FFFF
MPI2 Memory 224MB/992MB 0x1200_0000 0x6200_0000 0x1FFF_FFFF O0x9FFF_FFFF 0x6200_0000 O0x9FFF_FFFF
HPSYS_RAM 512KB 0x2000_0000 0x2007_FFFF 0x2A00_0000 0x2A07_FFFF
RAMO (DTCM) 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
HPSYS_APB1 256KB 0x5000_0000 0x5003_FFFF 0x5000_0000 0x5003_FFFF
RCC1 4KB 0x5000_0000 0x5000_0FFF 0x5000_0000 0x5000_0FFF
EXTDMA 4KB 0x5000_1000 0x5000_1FFF 0x5000_1000 0x5000_1FFF
SECU1 4KB 0x5000_2000 0x5000_2FFF 0x5000_2000 0x5000_2FFF
PINMUX1 4KB 0x5000_3000 0x5000_3FFF 0x5000_3000 0x5000_3FFF
ATIM1 4KB 0x5000_4000 0x5000_4FFF 0x5000_4000 0x5000_4FFF
AUDPRC 4KB 0x5000_5000 0x5000_5FFF 0x5000_5000 0x5000_5FFF
EZIP1 4KB 0x5000_6000 0x5000_6FFF 0x5000_6000 0x5000_6FFF
EPIC 4KB 0x5000_7000 0x5000_7FFF 0x5000_7000 0x5000_7FFF
LCDC1 4KB 0x5000_8000 0x5000_8FFF 0x5000_8000 0x5000_8FFF
1281 4KB 0x5000_9000 0x5000_9FFF 0x5000_9000 0x5000_9FFF
Reserved KB 0x5000_A000 0x5000_AFFF 0x5000_A000 0x5000_AFFF
SYSCFG1 4KB 0x5000_B000 0x5000_BFFF 0x5000_B000 0x5000_BFFF
EFUSEC 4KB 0x5000_C000 0x5000_CFFF 0x5000_C000 0x5000_CFFF
AES 4KB 0x5000_D000 0x5000_DFFF 0x5000_D000 0x5000_DFFF
Rese d KB 0x5000_E000 0x5000_EFFI 0x5000_E000 0x5000_EFFF
4KB 0x5000_F000 0x5000_FFFF 0x5000_F000 0x5000_FFFF
KB x5001_0000 ) 1_OFFF 0x5001_0000 _OFFF
4KB 0x5001_1000 1FFI 01_1000 0x5001_1FFF
KB 0x5001_2000 _2FFF _2000 0x5001_2FFF
{KB 5001_3000 )1_3FFE 5001_3000 0x5001_3FFF
4KB 001_4000 4FFI 01_4000 0x5001_4FFF
KB 001_5000 SFFF 5001_5000 x5001_5FFF
KB 001_6000 01_6000 0x5001_6FFF
1KB )x5001_7000 7000 0x5001_7FFF
KB 0x5001_8000 5001_8000 0x5001_8FFF
4KB 0x5001_9000 0x5001_9000 0x5001_9FFF
1KB 0x5001_A000 \ 0x5001_A000 0x5001_AFFE
KB 0x5001_B000 )1_BFFE 0x5001_B000 0x5001_BFFE
4KB 0x5001_C000 01_C000 0x5001_CFFF
KB 0x5001_D000 0x5001_DFF 0x5001_D000 0x5001_DFFF
KB 0x5001_E000 0x5001_EFFI 000 )1_EFF}
1KB 0x5001 0x5001_FFFF )1_FOO( FFFE
128KB 0x5002_0000 0x5003_FFFF 0x5002_0000 0x5003_FFFF
HPSYS_AHB1 256KB 0x5004_0000 0x5007_FFFF 0x5004_0000 0x5007_FFFF
Reserved 4KB 0x5004_0000 0x5004_OFFF 0x5004_0000 0x5004_OFFF
MPI1 4KB 0x5004_1000 0x5004_1FFF 0x5004_1000 0x5004_1FFF
ZR T
UM5201-SF32LB52x-CN 3/328 v0.81
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. HBI{RIHFE K /VMZ Arm Cortex-M33 STAR-MC1@240MHz/24MHz, 984 CoreMark
B2 OEH H K = E8E 2D/2.5D 5|2, 576KB 77, BT/BLE5.3

3% 1-1: HPSYS HibibRRgT (48 )

Category Memory /[IP Address Space HOPU LCPU
Starting Address Ending Address Starting Address Ending Address
MPI2 4KB 0x5004_2000 0x5004_2FFF 0x5004_2000 0x5004_2FFF
KB 0x5004_3000 0x5004_3FFF 0x5004_3000 0x5004_3FFF
Reserved 4KB 0x5004_4000 0x5004_4FFF 0x5004_4000 0x5004_4FFF
SDMMCl1 4KB 0x5004_5000 0x5004_5FFF 0x5004_5000 0x5004_5FFF
Reserved KB 0x5004_6000 0x5004_6FFF 0x5004_6000 0x5004_6FFF
USBC 4KB 0x5004_7000 0x5004_7FFF 0x5004_7000 0x5004_7FFF
CRC1 4KB 0x5004_8000 0x5004_8FFF 0x5004_8000 0x5004_8FFF
Reserved 28KB 0x5004_9000 0x5004_FFFE 0x5004_9000 0x5004_FFFFE
GFX_RAM 64KB 0x5005_0000 0x5005_FFFF 0x5005_0000 0x5005_FFFF
Reserved 128KB 0x5006_0000 0x5007_FFFF 0x5006_0000 0x5007_FFFF
HPSYS_APB2 128KB 0x5008_0000 0x5009_FFFF 0x5008_0000 0x5009_FFFF
PTC1 4KB 0x5008_0000 0x5008_OFFF 0x5008_0000 0x5008_OFFF
DMACI1 4KB 0x5008_1000 0x5008_1FFF 0x5008_1000 0x5008_1FFF
MAILBOX1 4KB 0x5008_2000 0x5008_2FFF 0x5008_2000 0x5008_2FFF
Reserved 4KB 0x5008_3000 0x5008_3FFF 0x5008_3000 0x5008_3FFF
USART1 4KB 0x5008_4000 0x5008_4FFF 0x5008_4000 0x5008_4FFF
USART2 4KB 0x5008_5000 0x5008_5FFF 0x5008_5000 0x5008_5FFF
USART3 4KB 0x5008_6000 0x5008_6FFF 0x5008_6000 0x5008_6FFF
GPADC 4KB 0x5008_7000 0x5008_7FFF 0x5008_7000 0x5008_7FFF
AUDCODEC 4KB 0x5008_8000 0x5008_8FFF 0x5008_8000 0x5008_8FFF
TSEN 4KB 0x5008_9000 0x5008_9FFF 0x5008_9000 0x5008_9FFF
Reserved KB 0x5008_A000 0x5008_AFFE 0x5008_A000 0x5008_AFFE
Reserved 4KB 0x5008_B000 0x5008_BFFE 0x5008_B000 0x5008_BFFE
Reserved KB 0x5008_C000 0x5008_CFFF 0x5008_C000 0x5008_CFFFE
Reserved 4KB 0x5008_D000 0x5008_DFFE 0x5008_D000 0x5008_DFFE
Reserved 4KB 0x5008_E000 0x5008_EFFF 0x5008_E000 0x5008_EFFF
Reserved KB 0x5008_F000 0x5008_FFFF 0x5008_F000 0x5008_FFFF
GPTIM1 4KB 0x5009_0000 0x5009_0FFF 0x5009_0000 0x5009_0FFF
Reserved 1KB 0x5009_1000 0x5009_1FFF 0x5009_1000 0x5009_1FFF
BTIM1 4KB 0x5009_2000 0x5009_2FFF 0x5009_2000 0x5009_2FFF
Reserved 4KB 0x5009_3000 0x5009_3FFF 0x5009_3000 0x5009_3FFF
WDT1 4KB 0x5009_4000 0x5009_4FFF 0x5009_4000 0x5009_4FFF
SPI1 4KB 0x5009_5000 0x5009_5FFF 0x5009_5000 0x5009_5FFF
SPI2 4KB 0x5009_6000 0x5009_6FFF 0x5009_6000 0x5009_6FFF
Reserved 1KB 0x5009_7000 0x5009_7FFF 0x5009_7000 0x5009_7FFF
Reserved 4KB 0x5009_8000 0x5009_8FFF 0x5009_8000 0x5009_8FFF
Reserved 1KB 0x5009_9000 0x5009_9FFF 0x5009_9000 0x5009_9FFF
PDM1 4KB 0x5009_A000 0x5009_AFFF 0x5009_A000 0x5009_AFFF
Reserved 4KB 0x5009_B000 0x5009_BFFE 0x5009_B000 0x5009_BFFE
12C1 4KB 0x5009_C000 0x5009_CFFF 0x5009_C000 0x5009_CFFF
12C2 4KB 0x5009_D000 0x5009_DFFF 0x5009_D000 0x5009_DFFF
12C3 4KB 0x5009_E000 0x5009_EFFF 0x5009_E000 0x5009_EFFF
12C4 4KB 0x5009_F000 0x5009_FFFF 0x5009_F000 0x5009_FFFF
HPSYS_AHB2 64KB 0x500A_0000 0x500A_FFFF 0x500A_0000 0x500A_FFFF
GPIO1 4KB 0x500A_0000 0x500A_OFFF 0x500A_0000 0x500A_OFFF
Reserved 60KB 0x500A_1000 0x500A_FFFF 0x500A_1000 0x500A_FFFF
HPSYS_APB3 64KB 0x500B_0000 0x500B_FFFF 0x500B_0000 0x500B_FFFF
GPTIM2 4KB 0x500B_0000 0x500B_OFFF 0x500B_0000 0x500B_OFFF
BTIM2 4KB 0x500B_1000 0x500B_1FFF 0x500B_1000 0x500B_1FFF
Reserved 56KB 0x500B_2000 0x500B_FFFF 0x500B_2000 0x500B_FFFF
HPSYS_APB4 256KB 0x500C_0000 0x500F_FFFF 0x500C_0000 0x500F_FFFF
HPSYS_AON 4KB 0x500C_0000 0x500C_OFFF 0x500C_0000 0x500C_OFFF
LPTIM1 4KB 0x500C_1000 0x500C_1FFF 0x500C_1000 0x500C_1FFF
LPTIM2 4KB 0x500C_2000 0x500C_2FFF 0x500C_2000 0x500C_2FFF
Reserved 4KB 0x500C_3000 0x500C_3FFI 0x500C_3000 0x500C_3FFF
Reserved 24KB 0x500C_4000 0x500C_9FFF 0x500C_4000 0x500C_9FFF
PMUC 4KB 0x500C_A000 0x500C_AFFF 0x500C_A000 0x500C_AFFF
RTC 4KB 0x500C_B000 0x500C_BFFF 0x500C_B000 0x500C_BFFF
IWDT 4KB 0x500C_C000 0x500C_CFFF 0x500C_C000 0x500C_CFFF
Reserved 12KB 0x500C_D000 0x500C_FFFI 0x500C_D000 0x500C_FFFI
Reserved 64KB 0x500D_0000 0x500D_FFFF 0x500D_0000 0x500D_FFFF
Reserved 64KB 0x500E_0000 0x500E_FFFF 0x500E_0000 0x500E_FFFE
EUROPA 4KB 0x500F_0000 0x500F_OFFF 0x500F_0000 0x500F_OFFF
Reserved 60KB 0x500F_1000 0x500F_FFFF 0x500F_1000 0x500F_FFFF
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1.3.4 HHT5IER
3 1-2: HCPU Hi#f % 3%

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

NMI WDT1 IRQ[26] rsvd IRQ[53] DMAC1_CH4 IRQ[80] | MAILBOX2_CH2
IRQ[0] AON IRQ[27] rsvd IRQ[54] DMAC1_CH5 IRQ[81] rsvd
IRQ[1] LCPU_IRQ[1] IRQ[28] rsvd IRQ[55] DMAC1_CHé6 IRQ[82] PDM1
IRQJ[2] LCPU_IRQ[Z] IRQ[29] rsvd IRQ[56] DMAC1_CH?7 IRQ[83] rsvd
IRQ[3] LCPU_IRQ[3] IRQ[30] rsvd IRQ[57] DMAC1_CHS8 TRQ[84] GPIO1
IRQ[4] LCPU_IRQ[4] IRQ[31] rsvd IRQ[58] | MAILBOX2_CH1 | IRQ[85] MPI1
IRQ[5] LCPU_IRQ[S] IRQ[32] rsvd IRQ[59] USART1 IRQ[86] MPI2
IRQ[6] LCPU_IRQ[6] IRQ[33] rsvd IRQ[60] SPI1 IRQ[87] rsvd
IRQ[7] LCPU_IRQ[7] IRQ[34] rsvd IRQ[61] 12C1 IRQ[88] rsvd
IRQ[8] LCPU_IRQ[8] IRQ[35] rsvd IRQ[62] EPIC IRQ[89] EZIP1
IRQJ9] LCPU_IRQ[9] IRQ[36] rsvd IRQ[63] LCDC1 IRQ[90] AUDPRC
IRQ[10] | LCPU_IRQ[10] | IRQ[37] rsvd IRQ[64] 1281 IRQ[91] TSEN
IRQ[11] | LCPU_IRQ[11] | IRQ[38] rsvd IRQ[65] GPADC IRQ[92] USBC
IRQ[12] LCPU_IRQ[IZ] IRQ[39] rsvd IRQ[66] EFUSEC IRQ[93] 12C3
IRQ[13] LCPU_IRQ[13] IRQ[40] rsvd IRQ[67] AES TRQ[94] ATIM1
IRQ[14] LCPU_IRQ[ 1 4] IRQ[41] rsvd IRQ[68] PTC1 IRQ[95] USART3
IRQ[15] LCPU_IRQ[IS] IRQ[42] rsvd IRQ[69] TRNG IRQ[96] AUD_HP
IRQ[16] | LCPU_IRQ[16] | IRQ[43] rsvd IRQ[70] GPTIM1 IRQ[97] rsvd
IRQ[17] | LCPU_IRQ[17] | IRQ[44] rsvd IRQ[71] GPTIM2 IRQ[98] SECU1
IRQ[18] | LCPU_IRQ[18] | IRQ[45] rsvd IRQ[72] BTIM1 IRQ[99] rsvd
IRQ[19] | LCPU_IRQ[19] | IRQ[46] LPTIM1 IRQ[73] BTIM2 \ \
IRQ[20] | LCPU_IRQ[20] | IRQ[47] LPTIM2 IRQ[74] USART2 \ \
IRQ[21] LCPU_IRQ[ZI] IRQ[48] PMUC IRQ([75] SPI2 \ \
IRQ[22] LCPU_IRQ[ZZ] IRQ[49] RTC IRQ[76] 12C2 \ \
IRQ[23)] LCPU_IRQ[ZS] IRQ[50] | DMACI1_CH1 IRQ[77] EXTDMA \ \
IRQ[24] rsvd IRQ[51] | DMACI1_CH2 IRQ[78] 12C4 \ \
IRQ[25] rsvd IRQ[52] | DMAC1_CH3 IRQ[79] SDMMC1 \ \
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1.4 HZi5Ei R
+® 1-3: BEFIER
AHB NI
AHB F#% | HP_ITCM | HP_RAMO HP-RAM MPI1~2 HP_AHB LP_ITCM LP-RAM | LP_AHB
1~2 HP_APB 0~1 LP_APB
HCPU N N v V(1) v V() v v
DMAC1 J(3) J J J v V(2) v v
EXTDMA X J N J X X N V
AES X N N N b: X X X
LCDC1 X N N J X X X X
EZIP X N N N X X X X
EPIC X N N N X X X X
USBC X N N N b: X X X
PTC1 X X N X N X X N
LCPU X V(4) V(4) N N N V(5) N
DMAC2 x J(4) J(4) J J J J J
PTC2 X X X N N X X N
" (1)HCPU BET LL# L 0x10000000 4k sIR] MPL 4, L] LA 0x60000000 4R HBHEDTIR] MPT P4
(2)HPSYS Y EFE VIR LPSYS #) ITCM, i dfiihl /2 0x20800000, 5 LCPU il it Al
(3) HB F#5:17 HCPU ) ROM, 4G HLAE A 0xa0000000 FFUf, ik /2 BN T 0xa0000000 1A .
(4)LPSYS fyF=F5 1] HPSYS Ay SRAM, A UaHIEI 0x22000000 FFEG, tak/Z BT 0x0a000000 HIfRES .
(5)LCPU j[a] LPSYS A SRAM, AZAGHAILEEAT LI 0x00400000 JF4f, LRI EAM 0x20400000 JF4f
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2 BfshEE AL

2.1 &9t

o S S BT TS R i ph S 5207, ATSCBUR B e | IR ABURITRE | AR L SFIRE

2.2 EfnRE

SR EALIREE T RREANL, FBIVRENL, PAFEAL, MeEER AP, B—JA 3 T EALR, A= AL
A FHERAN ]

22,1 WREMIR

PR AR Z AL -

HLSZ {7 POR (Power On Reset) o oo A F LN 2" AR AL, RERKEE BTN IL, P SRR SR (AL
AR

KIS AL BOR (Brown-Out Reset) o A5 Fi VSYS HURMRT—E B fEIS B 2= AR 0L, RERSHE Bk ia e, B
ATBLPCRASHR S (L BRI

HLEHEGE (PWRKEY) AV, QARGE R (1 i IR HE PA34 RSl s P id 10 £, 23k 42 PWRKEY & A, #£Fk RTC
5 IWDT LIAMA TR E A, @it PMUC [ WSR_PWRKEY Fri&i il LIA 75 &4+ PWRKEY &7, #it
PMUC [} WCR_PWRKEY 1] LLiE G i%br

VBAT KIER Ao 5 F VBAT fHEes B RAR T — 5 BUERT A 2R AL, BefER RTC 5 IWDT UGN T A 1L
Y& v, i3t PMUC (1) WSR_LOWBAT #Friki if A1) /275 & 4 i PWRKEY & {37, ifiik PMUC () WCR_LOWBAT
AT LATE BRI PR

222 FBINAEAMIE
I E AR AL
A JSE 1M IWDT, WSZE T 1y, w24 IWDT &7, $Bx RTC 5 IWDT DIAM AT AR A7 . 18t

PMUC ) WSR_IWDT Fra ol IR & k4ot IWDT B4, it IWDT 9 WDT_ICR H 5% rd o

HPSYS &[0 WDT1, WSi%AE T, W% 4: WDT1 &4, {7 HCPU Ll & HPSYS [4: HPSYS_AON LMY
%A, 4 PMUC () WER_WDT1 Fffash 1 I, Wl REAAEHEL, #Ex PMUC, RTC 5 IWDT LAZMA T
ARG, EAEREY KRG, ATLGET PMUC () WSR_WDT1 bR il RIS 7 & A= id WDT1 Bz, it
PMUC 1) WCR_WDT1 #&RIZ R

LPSYS &1/ WDT2, W% E T IsEEr, al7=4E WDT2 &7, &{i LCPU L& LPSYS 4 LPSYS_AON LI4M7
#HMK . 24 PMUC ) WER_WDT?2 Zif7ask 1 i, wal§ KENAERE, FFk PMUC, RTC 5 IWDT LIS A
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Hridg . BAEREY KRG, TLGEST PMUC (9 WSR_WDT?2 FRsn] IR 26 &4 WDT2 8147, @it
PMUC /) WCR_WDT?2 5% 1%b5 &

223 HMHEEEMARE

BAETE S Reboot, #4114 PMUC ) CR_REBOOT 5 1, AJ DIt R #fEE R . HE 5% PMUC, RTC 5 IWDT
PIAMYFT A B A . BAFE S )G PMUC B9 CR_REBOOT {4454 1, W LIAE R R4 o & s krak . Wi
B ARG, T8 E e CRLREBOOT # 0,

HCPU R4 E N7, Bl E HCPU N 2i e & 1% SYSRESETREQ, fEfE%E (i HPSYS &K% HPSYS_AON L)
AN F1F5 HCPU, EPIC, DMACI %5, #MPIA#ER % I HCPU Jg A E I RGN 55 [F HCPU R
VA

LCPU RS hi . HAF@ Tl E LCPU N 2R 1E s &% SYSRESETREQ, REfEE (i LPSYS NF#F% LPSYS_AON Lk
SN T RRER, f145 LCPU, DMAC2., MAC %, #MFIA#8ER: | LCPU Ja Kk R FE B 1% R LCPU R4 E
it

#ie RCC Z i, ] LLili HPSYS_RCC 5}, LPSYS_RCC PN RSTRx 2 A7-#eSE P A MR ER ) & 07

2.2.4 MREES (IR
Hibernate Mafi . o #EA hibernate #=, MiERR22B [ PMUC, RTC 5 IWDT LIAMAFTE FRERE (7 .

HPSYS standby MifiE, HPSYS #EA standby #53X,, W23 4 (7 HPSYS PYBR HPSYS_AON LISMHA i, fuff
HCPU. EPIC. DMACI1 %,

LPSYS standby Wi/, LPSYS #f A standby #i=X, Mafmf 2352 {i LPSYS N#RER LPSYS_AON DISMH&A, f 4
LCPU, DMAC2, MAC %,

UM5201-SF32LB52x-CN 8/328 V0.81
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*®2-1: R EEEMIR

S

L&A

A A

5]
o
=

BOR

PWRKEY

VBAT R J&

IWDT

WDT1

WDT2

HCPU

<

<

SRAM ret

SRAM noret

HPSYS -
HPSYS #M&%

HPAON

LCPU

SRAM ret

SRAM noret

LPSYS :
LPSYS #M&%

LPAON

PMUC

AON RTC

2 |2 (|2 (2 |2 |2 |2 |2 |2 |2 |2 _|<2_

Mol |2 |2 |2 |2 (2 |2 |2 |2 |2

Mol |22 |2 |2 |2 |2 2 |2 |2

Mol |2 || |2 |2 |2 |2 |2 |2 |2

IWDT

<

2 |2 |2 |2 |2 (2 |2 |2 |2 |2 |2 (<2 |<2_

o

o

>

" (1)PMUC FJ WER_WDT1 FA7 N 11, §REAAF IR
(2)PMUC fJ WER_WDT2 ZFf7#5 4 1 B, 9 KB AfEHL

R2-2: BREEEMIE-Z

B AL

5 {0

SAEAE ISR

Reboot

HCPU

sysrst

LCPU

sysrst

MR

hibernate

HPSYS
standby

M

LPSYS
standby

N R

HCPU

X

SRAM ret

X

SRAM noret

HPSYS -
HPSYS #M%

o

HPAON

I S S I

LCPU

»

SRAM ret

SRAM noret
LPSYS

LPSYS 4k

LPAON

Mo |2 | M |2 | X

PMUC

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

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

o

AON RTC

"

»

IWDT

UM5201-SF32LB52x-CN

9/328

Vo0.81

©2025 B#RE (A=) GRAE http://www.sifli.com


http://www.sifli.com

STFL [ SF32LB52x

. . X Ih#E K /IMZ Arm Cortex-M33 STAR-MC1@240MHz/24MHz, 984 CoreMark
B #H B & = 14£6E 2D/2.5D 5|2, 576KB AJ7F, BT/BLES5.3

2.3 BiEhiE
A T A T 22, 4% DR H T B S A A

% 2-3: BHHE

At I REK F
clk_Irc10 ~10kHz Jc
clk_lrc32 | ~32kHz T
clk_Ixt32 | 32.768kHz 32k fh¥R
clk_hrc48 | ~48MHz Jc
clk_hxt48 | 48MHz 48M iR
diiy/2 48~384MHz | clk_hxt48
clk_audpll | 49.152MHz clk_hxt48

clk_lrc10 &0 F R~ BUAIRTIAE RC IR ARITER, B LR 10kHz, RT3 2 32 SN2 0, A np
T I AR PO R R IR S IZ EE AR SRR (4 PMUC) BBRIA AR B B 37T o cdk_lrc10
AH R B A AR A PMUC i LRC10_CR,

clk_lIrc32 J&ith i R = IR IIAE RC HRizwait g, SRZ)R 32kHz, ck_Irc32 BRIATFE, HHRHLE A4 2
PMUC /9 LRC32_CR.,

clk_Ixt32 JEFETHMEB 32k fhdRF= A MR TIAERT 3, SR A 32.768kHz, MBI N AT e AP, 767 ZAEH T Y
Yrs FHERA . clk_Ixt32 AHOCHD & BRIACH], AFfF#s ) PMUC A LXT_CR,

clk_hrc48 JZith i NHF A1 RC G Bh . ot ho s SiFHZET#MESS HCPU BYBRIA TAER 8P A 301 )S, (HILAT
BRI RME, &/NT 48MHz HRHMIE . BHERT, NS HCPU M TAER AU B B4 (1 clk_hxt48)
b, FHETROHERRE . BUEZ S, ck_hrc48 SiFRSE 48MHz, clk_hrc48 Fit'E 17452 PMUC ) HRC_CR, #ifE
FHIE P A7 HPSYS_RCC Hf) HRCCAL1 Fl HRCCAL2, ;85 HPSYS 5 LPSYS kb FARIHFEAR 20T, %4
NS S8

clk_hxt48 JEFETFHMEE 48M FhiRF=A YT, AN 48MHz, 5 H R ShRHZE R A 3T, T4 8 m
PRI ERL R, R TAETR AL S, Y REATE L @ PR, B A THERRRASE, %
PR LIOGHT . 20t HPSYS 5 LPSYS ¥4k TRIIFEREAIS, LI 4P ERINSCH] . clk_hrc48 AHOCHD B 25 7 4 &
PMUC ) HXT_CR1/2/3,

clk_dll1/2 J&3t5 i R DLL BEREET clk_hxt48 7=A: 09 iRt g, X BB AP BRIA G, 7ET 240l T
AP ST PP AR SR AR . DLL A s Ak i it LA 24MHz SH B vl Bt &, B B 25774520 o8 HPSYS_RCC H ¥
DLL1CR il DLL2CR, 4it5 i HPSYS Ab FARIIAEAR AT, X BErs 4 BRIA A o

clk_audpll J&:85 i IN#EAY PLL ALHIEF clk_hxt48 F=A ORI Bl, JE A OB i TAERT B, W], 5%
A 44.1MHz, ZRHPERIACH], BLE ZF 4747 T AUDCODEC ##kk
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2.4 BRGHTEhEF

clk_Ixt32 ok rte
= » LPTIM
RTC
K 110 vddaon_clk
crre clk_wat PMUC
' " wot [* 2
clk_Irc32
pclk2_hpsys
HPAON 1728
clk_hrc48 K h
pclk_hpsys
clk_hpsys N | APB modul
clk_hxt48 4@ 172N @—mc’»“ s
hclk_hpsys
1 clk_dl1 —
DLL1 AHB modules
CG
HCPU _

\ cg|USBC

i

|

j MPI1/2
DLL2 CG
clk_dli2
_ 12C1/2/3/4
clk_peri_hpsy SPI1/2

48M cG USART]/2/3

|

BTIM2

GPTIM3,

112 CcG >
[l

]

[

1281
PLL clk_aud_pll AUDCODEC
AUDPRC

;

PDM1

116

g
]

1281

G LAUDCQODEC
AUDPRC
PDM1

i

& 2-1: HPSYS BhsgEia

HPSYS (4 &Gl 4h clk_hpsys FI7E clk_hrc48, clk_hxt48 il clk_dlll fyk$f, YEFE21E28 N HPSYS_RCC 1Y
CSR_SEL_SYS, clk_hpsys S5 mi S 2 48 MHz (FERIE) 2 240MHz (B5RAEX)

helk_hpsys Hi clk_hpsys 1 & N 2346774, 4340 b h HPSYS_RCC ") CFGR_HDIV, hclk 7357 AY &z i 4K 2
48MHz (FERlR) B¢ 240MHz (H43I5X) , /& HCPU, EPIC, DMACI % AHB f5£3t, LUK AHB HZEHI SRAM (1
AR,

pclk_hpsys H helk_hpsys 1 b 2N 4345774, 0tk 2C FGR-PDIVIL | ol _hpsys 7 HE 1) i i SR S2: 48MHz (Hfill
H530) 5 120MHz (B3RIE) , J& GPTIMI, BTIM1 55 APB A8 TAER Bl , DIK APB B4, 4 helk_hpsys
Y pelk_hpsys JA A LSS, GPTIM1, BTIM1 SFRR G AR SR B2 B0, TIRERZ B . PIAEAR
KA TAERE, N 24845 helk_hpsys 1 pclk_hpsys SURLRERFAAL
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pelk2_hpsys Hi helk_hpsys 1 Lt 28 G087 4z, 4RI LAy 20FGR-PPIV2 | bl _hpsys SCRERY SR miAT% & 6MHz (5
AlEX) B 7.5MHz (358K, 2 HPAON BRI A7 s IRl o

MPI1/2 [ TAERP AT E clk_dIl1,clk_dl2 F1 clk_peri_hpsys H1 1 $5 . P 27 A7 45 A~ HPSYS_RCC H'[1¥) CSR_SEL_MPI1/2,

USB B TAERF4h AT 7E clk_hpsys Fil clk_dl2 Hhik#E, EEZF1E48 N~ HPSYS_RCC () CSR_SEL_USB, F£: 1 [t N
Oy, SR USBCR_DIV., RIS USB B TAERH 2 60MHz, 750 USB JoikiEH TAF.

USART1/2/3 . SPI1/2., 12C1/2/3/4 MBI TAER B clk_peri_hpsys AI7E clk_hrc48 il clk_hxt48 Hrikff, s
48MHz., HEPEHFAER N HPSYS_RCC H1f) CSR_SEL_PERI, clk_peri_hpsys JH 7. T R G h40, KILTE RS shS Y
IR B ANSZ 5

BTIM2 F1 GPTIM2 ) TAREH B2 clk_peri_hpsys B 430, A7 T RGN, 7ERGENAPTBRI AR Z
Wil

TR 1281, AUDPRC, AUDCODEC AJ 7E P i AR Sh i — PRl ], PRy frdes TIX 2L N,
i — B T VERT B clk_hxt48, 5—2& clk_audpll,

PDM 1 W] 7E P % AR P b e — B i ], R A7 60T PDM N &R, Horb— B TAREMS P e clk_hxed8 7245 55
— P& clk_audpll 16 Z340 =4,

{RIHFERTBh clk_rtc AIAE clk_Irc10 F1 clk_Ixt32 Hrik#E, J& LPTIM1/2. RTC SRINFERE A TAER B, LIRS
HYBEAR A3 clk_rtc BEREZFAA48 A RTC L) CR_LPCKSEL,

3R 2-4: clk_rtc FAXRRR TIER

R RTC->CR_LPCKSEL=0 | RTC->CR_LPCKSEL=1
RTC Irc10 Ixt32
LPTIM1 lrc10 Ixt32
LPTIM2 Irc10 Ixt32
GTIM Irc10 Ixt32
T B AR Bh Irc10 Ixt32

IETIFERT 8l clk_wdt FJ7E clk_Irc10 H1 clk_Irc32 H1E$, J& HPAON. PMUC. TWDT Z5{RIFER B i) TR 4h
clk_wdt B 2FE#8 0 PMUC #id /9 CR_SEL_LPCLK,

R 2-5: clk_wdt 18R T {ERT4h

R’ | PMUC->CR_SEL_LPCLK=0 | PMUX->CR_SEL_LPCLK=1
WDT1 Irc10 1rc32

IWDT Irc10 Irc32
PMUC Irc10 Irc32

2.5 fEHLETEH

AREEFIAE T A T AR5 Bt b

AR RS HR N ER 2 S OT RS A TR Bl B3R R AT ) ARG S o X Tl 10 2 0 pysidl, n
LCDC/12C 4%, $2F BBt A At TAERF 0 7= A
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I PRl i AHB 5 APB SRR AF A7 A A, ISP A bR DU 5 B B R P A A B AR g

UM5201-SF32LB52x-CN

R TfERtop ste g
HCPU hclk_hpsys hclk_hpsys
DMACI1 hclk_hpsys pelk_hpsys
EXTDMA hclk_hpsys pclk_hpsys
EPIC hclk_hpsys pclk_hpsys
EZIP1 helk_hpsys pclk_hpsys
LCDC1 hclk_hpsys pclk_hpsys
AES hclk_hpsys pclk_hpsys
USBC clk_hpsys % clk_d112, 3o helk_hpsys
SDMMC1 hclk_hpsys hclk_hpsys
MPI1 clk_dll1 5% clk_dl2 5% clk_peri_hpsys | hclk_hpsys
MPI2 clk_dll1 5% clk_dli2 5§ clk_peri_hpsys | hclk_hpsys
CRC1 hclk_hpsys hclk_hpsys
GPIO1 hclk_hpsys hclk_hpsys
PTC1 hclk_hpsys pclk_hpsys
SECU1 helk_hpsys pclk_hpsys
PINMUX1 / pclk_hpsys
AUDPRC clk_hxt48 T¥, clk_audpll pclk_hpsys
AUDCODEC clk_hxt48 BY, clk_audpll pclk_hpsys
1281 clk_hxt48 @Y, clk_audpll pclk_hpsys
PDM1 clk_hxt48 T¥, clk_audpll/16 pclk_hpsys
12C1/2/3/4 clk_peri_hpsys pclk_hpsys
SPI1/2 clk_peri_hpsys pclk_hpsys
USART1/2/3/4 clk_peri_hpsys pclk_hpsys
GPADC pclk_hpsys pclk_hpsys
TSEN pclk_hpsys pelk_hpsys
WDT1 clk_wdt pclk_hpsys
TRNG pclk_hpsys pclk_hpsys
EFUSEC pelk_hpsys pclk_hpsys
MAILBOX1 pclk_hpsys pclk_hpsys
ATIM1 pclk_hpsys pclk_hpsys
GPTIM1 pclk_hpsys pclk_hpsys
GPTIM2 clk_peri_hpsys/2 pclk_hpsys
BTIM1 pclk_hpsys pclk_hpsys
BTIM2 clk_peri_hpsys/2 pclk_hpsys
RTC clk_rtc vddaon_clk
LPTIM1 clk_rtc pclk2_hpsys
LPTIM2 clk_rtc pclk2_hpsys
PMUC clk_wdt vddaon_clk
IWDT clk_wdt vddaon_clk
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HPSYS_RCC H1fJ ENR1 il ENR2 ZF77 @il 4 BEHERE . AU LS N 1 IF, SRR A28 ml LAV R), AR
RERS T A . AR LEAF A 0 I, BB i) TARR P 5 B2 ity 5GP, s 1k TR, S fge ik yim, (H

FArAEA SR AL

o

HPSYS_RCC H'[f) ESR1 HI ESR2 ZFf7-#% vl FHA R EF T PRl B o X N LERR S 1, AT AT IFXS R

BERERE, HEBRRAZEN,

HPSYS_RCC /) ECR1 il ECR2 FF {745 il T # Ve SCPARIHAT fE . At i LR S 1, AT LASCHTR L

RERERE, HEBRPAZEN,

2.7 HEHRE{L

HPSYS_RCC HJ RSTR1 il RSTR2 A7 il S B (0 o BEHRT I HURF O 1 I, iR AT (74819 N TRR S

PR AL, BB LR 0 I, s IS A

2.8 HPSYS_RCC Z1F3%

% 2-6: HPSYS_RCC 15551 %

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

[31} ™w 1’h0 PTC1 0 - no reset; 1 - reset
[28} ™ 1’h0 12C2 0 - no reset; 1 - reset
[27] ™ 1’h0 12C1 0 - no reset; 1 - reset
[25] ™w 1’h0 PDM1 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] ™w 1’h0 SPI1 0 - no reset; 1 - reset
[18} ™w 1’h0 BTIM?2 0 - no reset; 1 - reset
[17} ™ 1’h0 BTIM1 0 - no reset; 1 - reset
[16] ™w 1’h0 GPTIM2 0 - no reset; 1 - reset
[15] ™ 1’h0 GPTIM1 0 - no reset; 1 - reset
[14] ™ 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} ™w 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] ™ 1’h0 LCDC1 0 - no reset; 1 - reset
[6] ™w 1’h0 EPIC 0 - no reset; 1 - reset
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Offset Attribute | Reset Value | Register Name Register Description

[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} ™w 1’h0 DMACI1 0 - no reset; 1 - reset

0x04 RSTR2 Reset Register 2

[25] ™w 1’h0 12C4 0 - no reset; 1 - reset

[23} ™w 1’h0 TSEN 0 - no reset; 1 - reset

[22} ™w 1’h0 GPADC 0 - no reset; 1 - reset

[20] ™w 1’h0 AUDPRC 0 - no reset; 1 - reset

[19} ™ 1’h0 AUDCODEC 0 - no reset; 1 - reset

[12] ™ 1’h0 USART3 0 - no reset; 1 - reset

[9] ™w 1’h0 ATIM1 0 - no reset; 1 - reset

[8] ™w 1’h0 12C3 0 - no reset; 1 - reset

[6] ™w 1’h0 USBC 0 - no reset; 1 - reset

[4] ™w 1’h0 SDMMC1 0 - no reset; 1 - reset

[2] ™w 1’h0 MPI2 0 - no reset; 1 - reset

[1] ™ 1’h0 MPI1 0 - no reset; 1 - reset

[0} ™ 1’h0 GPIO1 0 - no reset; 1 - reset

0x08 ENR1 Enable Register 1

[31} ™w 1’h0 PTC1 write 1 to set module enable, write 0 to disable module
[28} ™ 1’h1 12C2 write 1 to set module enable, write 0 to disable module
[27} ™w 1’h1 12C1 write 1 to set module enable, write 0 to disable module
[25} ™w 1’h0 PDM1 write 1 to set module enable, write O to disable module
[23] ™ 1’h1 SECU1 write 1 to set module enable, write O to disable module
[22] ™ 1’h1 EXTDMA write 1 to set module enable, write O to disable module
[21} ™w 1’h0 SPI2 write 1 to set module enable, write 0 to disable module
[20] ™w 1’h0 SPI1 write 1 to set module enable, write 0 to disable module
[18} ™ 1’h1 BTIM2 write 1 to set module enable, write O to disable module
[17} ™w 1’h1 BTIM1 write 1 to set module enable, write 0 to disable module
[16} ™ 1’h1 GPTIM2 write 1 to set module enable, write 0 to disable module
[15} ™w 1’h1 GPTIM1 write 1 to set module enable, write 0 to disable module
[14] ™ 1’h1 TRNG write 1 to set module enable, write O to disable module
[13] ™ 1’h1 CRC1 write 1 to set module enable, write O to disable module
[12] ™ 1’h1 AES write 1 to set module enable, write O to disable module
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% 2-6: HPSYS_RCC EF7Faspigfsk (48)

Offset Attribute | Reset Value | Register Name Register Description

[1 1} ™w 1’h1 EFUSEC write 1 to set module enable, write 0 to disable module
[10] ™w 1’h1 SYSCFG1 write 1 to set module enable, write 0 to disable module
[8] ™ 1’h0 1281 write 1 to set module enable, write 0 to disable module
[7] ™ 1’h0 LCDC1 write 1 to set module enable, write 0 to disable module
[6] ™ 1’h0 EPIC write 1 to set module enable, write 0 to disable module
[5] ™ 1’h0 EZIP1 write 1 to set module enable, write O to disable module
[4] ™w 1’h1 USART?2 write 1 to set module enable, write O to disable module
[2] ™w 1’h1 PINMUX1 write 1 to set module enable, write 0 to disable module
[1] ™w 1’h1 MAILBOX1 write 1 to set module enable, write 0 to disable module
[0] ™w 1’h1 DMACI1 write 1 to set module enable, write 0 to disable module
0x0C ENR2 Enable Register 2

[25} ™ 1’h1 12C4 write 1 to set module enable, write 0 to disable module
[23] ™ 1’h0 TSEN write 1 to set module enable, write O to disable module
[22] ™w 1’h1 GPADC write 1 to set module enable, write O to disable module
[20] ™w 1’h0 AUDPRC write 1 to set module enable, write 0 to disable module
[19} ™w 1’h0 AUDCODEC write 1 to set module enable, write 0 to disable module
[12} ™w 1’h1 USART?3 write 1 to set module enable, write 0 to disable module
[9] ™w 1’h0 ATIM1 write 1 to set module enable, write O to disable module
[8] ™ 1’h1 12C3 write 1 to set module enable, write 0 to disable module
[6] ™ 1’h0 USBC write 1 to set module enable, write O to disable module
[4] ™w 1’h0 SDMMC1 write 1 to set module enable, write 0 to disable module
[2] ™ 1’h1 MPI2 write 1 to set module enable, write 0 to disable module
[1] ™w 1’h1 MPI1 write 1 to set module enable, write 0 to disable module
[0} ™ 1’h1 GPIO1 write 1 to set module enable, write 0 to disable module
0x10 ESR1 Enable Set Register 1

[31] w 1’h0 PTC1 write 1 to set module enable, write 0 has no effect

[28] w 1’h0 12C2 write 1 to set module enable, write 0 has no effect

[27} w 1’h0 12C1 write 1 to set module enable, write 0 has no effect

[25} w 1’h0 PDM1 write 1 to set module enable, write 0 has no effect

[23} w 1’h0 SECU1 write 1 to set module enable, write 0 has no effect

[22} w 1’h0 EXTDMA write 1 to set module enable, write 0 has no effect

[21} w 1’h0 SPI2 write 1 to set module enable, write 0 has no effect

[20] w 1’h0 SPI1 write 1 to set module enable, write 0 has no effect

[18] w 1’h0 BTIM2 write 1 to set module enable, write 0 has no effect
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% 2-6: HPSYS_RCC EF7Faspigfsk (48)

Offset Attribute | Reset Value | Register Name Register Description

[17} w 1’h0 BTIM1 write 1 to set module enable, write 0 has no effect
[16} w 1’h0 GPTIM2 write 1 to set module enable, write 0 has no effect
[15} w 1’h0 GPTIM1 write 1 to set module enable, write 0 has no effect
[14} w 1’h0 TRNG write 1 to set module enable, write 0 has no effect
[13} w 1’h0 CRC1 write 1 to set module enable, write 0 has no effect
[12] w 1’h0 AES write 1 to set module enable, write 0 has no effect
[1 1} w 1’h0 EFUSEC write 1 to set module enable, write 0 has no effect
[10] w 1’h0 SYSCFG1 write 1 to set module enable, write 0 has no effect
[8] w 1’h0 1281 write 1 to set module enable, write 0 has no effect
[7] w 1’h0 LCDC1 write 1 to set module enable, write 0 has no effect
[6] w 1’h0 EPIC write 1 to set module enable, write 0 has no effect
[5] w 1’h0 EZIP1 write 1 to set module enable, write 0 has no effect
[4] w 1’h0 USART?2 write 1 to set module enable, write 0 has no effect
[2] w 1’h0 PINMUX1 write 1 to set module enable, write 0 has no effect
[1] w 1’h0 MAILBOX1 write 1 to set module enable, write 0 has no effect
[0} w 1’h0 DMACI1 write 1 to set module enable, write 0 has no effect
0x14 ESR2 Enable Set Register 2

[25} w 1’h0 12C4 write 1 to set module enable, write 0 has no effect
[23} w 1’h0 TSEN write 1 to set module enable, write 0 has no effect
[22} w 1’h0 GPADC write 1 to set module enable, write 0 has no effect
[20] w 1’h0 AUDPRC write 1 to set module enable, write 0 has no effect
[19] w 1’h0 AUDCODEC write 1 to set module enable, write 0 has no effect
[12} w 1’h0 USART?3 write 1 to set module enable, write 0 has no effect
[9] w 1’h0 ATIM1 write 1 to set module enable, write 0 has no effect
[8] w 1’h0 12C3 write 1 to set module enable, write 0 has no effect
[6] w 1’h0 USBC write 1 to set module enable, write 0 has no effect
[4] w 1’h0 SDMMC1 write 1 to set module enable, write 0 has no effect
[2] w 1’h0 MPI2 write 1 to set module enable, write 0 has no effect
[1] w 1’h0 MPI1 write 1 to set module enable, write 0 has no effect
[0] w 1’h0 GPIO1 write 1 to set module enable, write 0 has no effect
0x18 ECR1 Enable Clear Register 1

[31} w 1’h0 PTC1 write 1 to clear module enable, write 0 has no effect
[28} w 1’h0 12C2 write 1 to clear module enable, write 0 has no effect
[27} w 1’h0 12C1 write 1 to clear module enable, write O has no effect
[25] w 1’h0 PDM1 write 1 to clear module enable, write O has no effect
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% 2-6: HPSYS_RCC EF7Faspigfsk (48)

Offset Attribute | Reset Value | Register Name Register Description

[23} w 1’h0 SECU1 write 1 to clear module enable, write 0 has no effect
[22} w 1’h0 EXTDMA write 1 to clear module enable, write 0 has no effect
[21} w 1’h0 SPI2 write 1 to clear module enable, write 0 has no effect
[20] w 1’h0 SPI1 write 1 to clear module enable, write 0 has no effect
[18] w 1’h0 BTIM2 write 1 to clear module enable, write O has no effect
[17] w 1’h0 BTIM1 write 1 to clear module enable, write 0 has no effect
[16] w 1’h0 GPTIM2 write 1 to clear module enable, write 0 has no effect
[15] w 1’h0 GPTIM1 write 1 to clear module enable, write 0 has no effect
[14} w 1’h0 TRNG write 1 to clear module enable, write 0 has no effect
[13} w 1’h0 CRC1 write 1 to clear module enable, write 0 has no effect
[12} w 1’h0 AES write 1 to clear module enable, write 0 has no effect
[1 1} w 1’h0 EFUSEC write 1 to clear module enable, write 0 has no effect
[10] w 1’h0 SYSCFG1 write 1 to clear module enable, write 0 has no effect
[8] w 1’h0 12S1 write 1 to clear module enable, write O has no effect
[7] w 1’h0 LCDC1 write 1 to clear module enable, write 0 has no effect
[6] w 1’h0 EPIC write 1 to clear module enable, write 0 has no effect
[5] w 1’h0 EZIP1 write 1 to clear module enable, write 0 has no effect
[4] w 1’h0 USART?2 write 1 to clear module enable, write 0 has no effect
[2] w 1’h0 PINMUX1 write 1 to clear module enable, write 0 has no effect
[1] w 1’h0 MAILBOX1 write 1 to clear module enable, write 0 has no effect
[0] w 1’h0 DMACI1 write 1 to clear module enable, write 0 has no effect
0x1C ECR2 Enable Clear Register 2

[25] w 1’h0 12C4 write 1 to clear module enable, write 0 has no effect
[23} w 1’h0 TSEN write 1 to clear module enable, write 0 has no effect
[22} w 1’h0 GPADC write 1 to clear module enable, write 0 has no effect
[20] w 1’h0 AUDPRC write 1 to clear module enable, write 0 has no effect
[19} w 1’h0 AUDCODEC write 1 to clear module enable, write 0 has no effect
[12} w 1’h0 USART3 write 1 to clear module enable, write O has no effect
[9] w 1’h0 ATIM1 write 1 to clear module enable, write 0 has no effect
[8] w 1’h0 12C3 write 1 to clear module enable, write 0 has no effect
[6] w 1’h0 USBC write 1 to clear module enable, write 0 has no effect
[4] w 1’h0 SDMMC1 write 1 to clear module enable, write 0 has no effect
[2] w 1’h0 MPI2 write 1 to clear module enable, write 0 has no effect
[1] w 1’h0 MPI1 write 1 to clear module enable, write O has no effect
[0} w 1’h0 GPIO1 write 1 to clear module enable, write O has no effect
0x20 CSR Clock Select Register
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% 2-6: HPSYS_RCC EF7Faspigfsk (48)

Offset Attribute | Reset Value | Register Name Register Description
[15] w 1’b0 SEL_USBC select USB source clock
0 - clk_hpsys; 1 - clk_dlI2
[14:13] | w 2’h0 SEL_TICK select clock source for systick reference
0 - clk_rtc; 1 - reserved; 2 - clk_hrc48; 3 - clk_hxt48
[12] ™ I’hl SEL_PERI select clk_peri_hpsys source used by USART/SPI/I2C/GPTIM2/BTIM2
0 - clk_hrc48; 1 - clk_hxt48
[7:6] ™w 2’h0 SEL_MPI2 selet MPI2 function clock
0 - clk_peri_hpsys; 1 - clk_dll1; 2 - clk_dll2; 3 - reserved
[5:4] ™w 2’h0 SEL_MPI1 selet MPI1 function clock
0 - clk_peri_hpsys; 1 - clk_dll1; 2 - clk_dlI2; 3 - reserved
[2] ™w 1’h0 SEL_SYS_LP select clk_hpsys source
0 - selected by SEL_SYS; 1 - clk_wdt
[1:0] w 2’h0 SEL_SYS select clk_hpsys source
0 - clk_hrc48; 1 - clk_hxt48; 2 - reserved; 3 - clk_dll1
0x24 CFGR Clock Configuration Register
[21:16] | tw 6’h2 TICKDIV systick reference clock is systick reference clock source (selected by SEL_TICK)
devided by TICKDIV
[14:12] | rw 3’100 PDIV2 pclk2_hpsys = hclk_hpsys / (2PDIV2), by default divided by 16
[10:8] ™w 3’b001 PDIV1 pelk_hpsys = hclk_hpsys / (2PDIV1), by default divided by 2
[7:0] ™w 8’h1 HDIV hclk_hpsys = clk_hpsys / HDIV
if HDIV=0, hclk_hpsys = clk_hpsys
0x28 USBCR USBC Control 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. For example, if USBC clock source is 240MHz
clk_dli2, DIV should be 4.
0x2C DLL1CR DLL1 Control Register
[31] r 1’b0 READY 0: dll not ready
1: dll ready
[30:28] ™ 3’b0 LOCK_DLY
[27:25] ™w 3’b0 PU_DLY
[24:21] | rw 40 DTEST_TR
[20] rw 1’0 DTEST_EN
[19] ™w 1’b0 BYPASS
18] rw 1'b0 VST_SEL
(17] rw 1'b0 PRCHG_EXT
[16] rw I'bl PRCHG_EN
[15] rw 1'b1 MCU_PRCHG
[ 1 4} ™ 1’b1 MCU_PRCHG_EN
[13] rw 1’bl OUT_DIV2_EN 0: dll output not divided
1: dll output divided by 2
[ 1 2} ™ 1'b1 IN_DIV2_EN
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% 2-6: HPSYS_RCC EF7Faspigfsk (48)

Offset Attribute | Reset Value | Register Name Register Description

[11:8] w 4’ha LDO_VREF

[7] w 1’b0 MODE48M_EN

[6] rw 1’b1 XTALIN_EN

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

[1] w 1’b0 SW

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

0x30 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

[24:21] | w 4b0 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] w 1’bl PRCHG_EN

[15] w 1’bl MCU_PRCHG

[14] ™w 1’bl MCU_PRCHG_EN

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

[12] ™w 1’bl IN_DIV2_EN

[11:8] ™w 4’ha LDO_VREF

[7] rw 1’b0 MODE48M_EN

[6] w 1’b1 XTALIN_EN

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

[1] ™w 1’b0 SW

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

0x34 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] ™w 16’h8000 CAL_LENGTH Target clk_hxt48 cycles during calibration

0x38 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

0x3C DBGCLKR Debug Clock Register

[19:18] | rw 2’h1 DLL2_OUT_STR for debug only
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% 2-6: HPSYS_RCC EF7Faspigfsk (48)

Offset Attribute | Reset Value | Register Name Register Description
[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] w 1’b0 DLL2_LDO_EN for debug only
[12] ™w 1’b0 DLL2_DBG for debug only
[11:10] | rw 2’h1 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 1’60 DLL1_DBG for debug only
[2] ™w 1’60 CLK_EN for debug only
[1:0] rw 2’b0 CLK_SEL for debug only
0x40 DBGR Debug Register
[4] ™w 1’h0 FORCE_HP for debug only
[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
0x44 DWCFGR Deep WFI mode Clock Configuration Register
[27] rw 1’b0 DLL2_OUT_RSTB | for debug only
[26] ™w 1’b0 DLL2_OUT_EN for debug only
[25] ™w 1’b0 DLL1_OUT_RSTB | for debug only
[24] ™w 1’b0 DLL1_OUT_EN for debug only
[18] ™w 1’h1 SEL_SYS_LP select clk_hpsys source during deep WFI
0 - selected by SEL_SYS; 1 - clk_wdt
[17:16] | rw 2’h0 SEL_SYS select clk_hpsys source during deep WFI
0 - clk_hrc48; 1 - clk_hxt48; 2 - RSVD; 3 - clk_dll1
[15] ™w I’hl DIV_EN enable PDIV1, PDIV2 and HDIV reconfiguration during deep wfi
[14:12] | w 3’b001 PDIV2 pclk2_hpsys = hclk_hpsys / (2PDIV2) during deep wfi
[10:8] ™w 3’b001 PDIV1 pclk_hpsys = hclk_hpsys / (2PDIV1) during deep wfi
[7:0] ™w 8’h1 HDIV helk_hpsys = clk_hpsys / HDIV during deep wii

UM5201-SF32LB52x-CN

21/328

Vvo0.81

©2025 B (E= ) BRAF  http://www.sifli.com


http://www.sifli.com

>

Sl

BB H

SF32LB52x

%

3 BEEIE

FBIRINFE R/ Z Arm Cortex-M33 STAR-MC1@240MHz/24MHz, 984 CoreMark

= 14£8E 2D/2.5D 5|2, 576KB N7F, BT/BLES5.3

VBUS [

VSYS [

VDD18_VOUT [

VDD RTC [

BUCK_FB E
VDD_VOUT1 [}

VDD _VOUT2 [

VDD_RET [

Charger

jj VBAT
] vee

LP Clamp

VBAT LDO

( vpD33 o2 |

[ voosz Lpot |

VDD33_VOUT1

VDD18_LDO '—‘

>

ON

MUC

RTC LDO

BUCK

{
RC10K XTAL32K

—{ HPSYS LDO

RTC/IWDT

i

I
bl
@
<
@

1

HCPU

GPU

Peripherals

Off SRAM

Ret SRAM

VDDIO

>—4 LPSYS LDO

'—{ RET LDO 1

LCPU

PHY/MAC

Peripherals

—4 RF LDO

Ret SRAM

i |

RF Circuitry

GPADC/TSEN

AUDIO

{ | VDD33_VOUT2

{1 AVDD_BRF

GPADC_VREF

AVDD33_AUD
AUD_VREF
MIC_BIAS

UM5201-SF32LB52x-CN

& 3-1: QFN #¥HIEEELH

22/328

Vo0.81

©2025 BRI (ER ) BRAF

http://www.sifli.com


http://www.sifli.com

LN

= i ~LI SF32LB52x

. . X Ih#E K /IMZ Arm Cortex-M33 STAR-MC1@240MHz/24MHz, 984 CoreMark
B #H B & B {448 2D/2.5D 5|8, 576KB 7, BT/BLE 5.3

3.2 FEHEEDR

SRR T P A T R AR T R R R PR R T TR, TR L AR OR S 560mA % ATARE FL I LS
1 VBUS kBRI, BEEARN IS HL

Kl3-2 2 sE R 2k . AR T Ve, I, FEHRBIRAET Trickle Charge #25X, XLABRAYHRIR 1 25
WFEH . MM E ST Ve ZJ5, FEHBEUE T Constant Charge 153X, Jf HLLAHR 1. FoH ELE Lt H R 3230
WEBTHEEE Voo 25, FTTHBBELEA Constant Voltage #5x0, 7EX MEXT, FTHHERAEE N, &
BN T HEUE TR R Lepg, FUHLIRES HBIWTT, #EA Charger Full 822X, Wil Z /5, A0SRy IS PO & A
FF, T B HE 28 0ok — B B (] T FE R 2 Re-Charge Threshold, < H3lH /3 FOHLFR I ELE B L

Battery Charger
voltage current
-~ -~

VCV
Vremg /
Z oo
Charge \
current ™
\
Battery
voltage |
end
VCG
tri
Trickle CcC cv Charge Auto
Charge Charge Charge Full Recharge

& 3-2: FTHEMZ

3.3 PMUC ZHiFs=

% 3-1: PMUC S158EMETR

Offset Attribute | Reset Value | Register Name Register Description

0x00 CR Control Register

[19:15] | w 5’h1 PIN1_SEL

[14:10} ™w 5’h0 PINO_SEL select one out of PA[44:24]. 0 - PA24, 1 - PA25, 20 - PA44, etc.

[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)

[3] ™w 1’b0 PIN_RET If set to 1, IO retained during hibernate mode; otherwise, high-Z

[2] ™w 1’h0 REBOOT Write 1 to reboot; write O to clear after boot up

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

[0] ™w 1’h0 SEL_LPCLK LP clock for watchdog and FSM. 0 - LRC10, 1 - LRC32

0x04 WER Wakeup Enable register

(8] ™ 1’b0 CHG

Gk
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# 3-1: PMUC F1F88mETR (4)

Offset Attribute | Reset Value | Register Name Register Description

[7] ™w 1’b0 LOWBAT If enabled, auto shut down upon battery low; and will power up if battery ready

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

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

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

(1] ™w 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

(8] r 1’b0 CHG

[7] r 1’b0 LOWBAT Indicates auto reboot due to battery low

(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 WDT'1

[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

[7] wlc 1’b0 LOWBAT Write 1 to clear LOWBAT flag

[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’b0 WDT?2 Write 1 to clear WDT?2 reboot flag

[1] wlc 1’b0 WDT1 Write 1 to clear WDTT1 reboot flag

0x10 VRTC_CR VRTC Control Register

[129] | rw 4h0 BOR_VT_TRIM

(8] ™w 1’h1 BOR_EN Brownout Reset Enable

(7:4] | tw 4h7 VRTC_TRIM

[3:0] rw 4’hc VRTC_VBIT

0x14 VRET_CR VRET Control Register

[3 1 } r 1’h0 RDY

[21:16] | rw 6’h20 DLY VRET_LDO power up delay in number of CLK_LP cycles

[13:10] | rw 4’h7 TRIM

[5:2] ™w 4’h7 VBIT

[1] w 1’h0 BM

[0] rw 1’h1 EN

0x18 LRC10_CR RC10K Control Register

[3 1 } r 1b1 RDY
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# 3-1: PMUC F1F88mETR (4)

Offset Attribute | Reset Value | Register Name Register Description
(8] rw 1’h0 REFRES

[7:6] rw 2’h3 CHGCAP

[5:4] rw 2’h3 CHGCRT

[3] ™ 1’h0 CMPBM2

[2: 1 ] ™ 2’h0 CMPBM1

[0] ™w I’hl EN Enabled by default
0x1C LRC32_CR RC32K Control Register
[3 1 } r 1’b0 RDY

[9:6] ™w 4’h6 RSEL

[5:4] w 2’h0 CHGCRT

[3] rw 1’h0 CMPBM2

[2:1] rw 2’h0 CMPBM1

[0] ™w 1’h1 EN Disabled by default
0x20 LXT_CR XTAL32K Control Register
[3 1 } r 1’h0 RDY

[15] w 1’h0 EXT_EN use external 32K from Pin
[14] w 1’h1 CAP_SEL

[13:10] | rw 4’hf BMSTART

[9] w 1’h1 BMSEL

(8] rw 1’h0 AMPCTRL_ENB

[7:6] rw 2’h2 AMP_BM

[5:2] ™w 4’h2 BM

(1] ™w 1’h0 RSN

[0] ™w 1’h0 EN

0x24 AON_BG AON Bandgap Register
[5] ™w 1’h0 BUF_VOS_POLAR

[4:3] w 2’h3 BUF_VOS_STEP

[2:0] rw 3’h0 BUF_VOS_TRIM

0x28 AON_LDO AON LDO Register
[6:4] ™w 3’h1 VBAT_POR_TH

[3:0] ™w 4’h6 VBAT_LDO_SET_VOUT

0x2C BUCK_CR1 BUCK Control Register 1
[31] r I’h1 SS_DONE

[30] ™w 1’h0 BG_BUF_VOS_POLAR

[29:28] | rw 2’h3 BG_BUF_VOS_STEP

[27:25] | tw 3’h0 BG_BUF_VOS_TRIM

[24] rw 1’b0 UVLO_X_BIAS

[23] rw 1’b0 ZCD_AON

[22] ™w 1’b0 OCP_AON

[21} ™ 1’b0 SEL_LX22

[20] ™w 1’b0 SEL_IOCP_HI

[19:17] | tw 3’h4 IOCP_TUNE

[16:15] | rw 2’h2 COMP_IDYN_TUNE
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# 3-1: PMUC F1F88mETR (4)

Offset Attribute | Reset Value | Register Name Register Description

[14:13] | w 2’h1 COMP_IQ_TUNE

[12] rw 1’h0 COMP_BM_AHI

[11:9] rw 3’h4 COT_CTUNE

[8:6] rw 3’h4 MOT_CTUNE

(1] ™w 1’h0 CTRL

[0] ™w I’hl EN

0x30 BUCK_CR2 BUCK Control Register 2

[31:28] | rw 4’h4 TDIS Discharge for TDIS*4 LP clock cycles during reboot
[27:24] | w 4’h3 SET_VOUT_L 0.75V

[23:20] | rw 4’ha SET_VOUT_M 1.1V

[19] w 1’h0 FORCE_RDY

[18] rw 1’h0 BYPASS_UVLO

[17] rw 1’h0 BYPASS_OCP

[ 1 6} ™ 1’h0 BYPASS_PG

[15:12] ™ 4’h0 L2M_CNT

[11:8] ™w 4’h0 L2H_CNT

[7:4] ™ 4’h0 M2H_CNT

(3] ™w 1’h0 L2M_EN

2] w 1’h0 M2L_EN

[1] w 1’h0 H2L_EN

[0] w 1’h0 H2M_EN

0x34 CHG_CR1 Charger Control Register 1

[31:26] | rw 6’h2a CV_VCTRL

[25:24] | rw 2’h0 CC_RANGE

[23:19] | rw 5’hf CC_MN

[18:14] | rw 5’hf CC_MP

[13:8] ™ 6’h5 CC_VCTRL

[7:2] ™w 6’hc CC_ICTRL

[1] ™w 1’b0 LOOP_EN only available when CR3 FORCE_CTRL bit is set
[0] ™w 1’b0 EN only available when CR3 FORCE_CTRL bit is set
0x38 CHG_CR2 Charger Control Register 2

[31:28] | rw 4’h8 VBAT_RANGE

[27] rw 1’b0 RANGE_EOC

[26:24] ™ 3’h3 BM_EOC

[23:18] | rw 6’h36 HIGH_VCTRL

[17:12] | w 6’h23 REP_VCTRL

[11:6] ™w 6’h2f PRECC_ICTRL

[5:4] ™w 2’h2 PRECC_RANGE

[3:0] ™w 4h7 BG_PROG_V1P2

0x3C CHG_CR3 Charger Control Register 3

[31] ™w 1’b0 FORCE_CTRL When charger plugged out, this bit will auto reset
[30] ™w 1’b0 FORCE_RST When charger plugged out, this bit will auto reset
[10:6] ™w 5’hf DLY2

[5:0] ™w 6’h3f DLY1

0x40 CHG_CR4 Charger Control Register 4

[31:29] | w 3’h2 IM_EOC_MODE

UM5201-SF32LB52x-CN

26/328

Vvo0.81

©2025 B (E= ) BRAF  http://www.sifli.com



http://www.sifli.com

LN

Sl

SF32LB52x

BB B R

FBIRINFE R/ Z Arm Cortex-M33 STAR-MC1@240MHz/24MHz, 984 CoreMark
= 14£8E 2D/2.5D 5|2, 576KB N7F, BT/BLES5.3

# 3-1: PMUC F1F88mETR (4)

Offset Attribute | Reset Value | Register Name Register Description
[28:26] | w 3’h2 IM_CV_MODE

[25:23] | w 3’h2 IM_CC_MODE

[22:20] | rw 3’h2 IM_ABOVE_CC

[19:17] | rw 3’h3 IM_ABOVE_REP

[ 16:1 4] ™w 3’h2 IM_VBAT_HIGH

[13:11] | rw 3’h2 IM_VBUS_RDY 0 - high level, 1 - low level, 2 - pos edge, 3 - neg edge, others - both edge
[7] ™w 1’b0 IE_EOC

(6] ™w 1’b0 I[E_EOC_MODE

[5] ™w 1’b0 IE_CV_MODE

[4] ™w 1’b0 IE_CC_MODE

[3] ™w 1’b0 IE_ABOVE_CC

2] w 1’b0 IE_ABOVE_REP

[1] ™w 1’h0 IE_VBAT_HIGH

[0} ™w 1’h0 IE_VBUS_RDY

0x44 CHG_CR5 Charger Control Register 5
[23] r 1’b0 IS_EOC

[22] r 1’b0 IS_EOC_MODE

[21] r 1’60 IS_CV_MODE

[20] r 1’b0 IS_CC_MODE

[19] r 1’b0 IS_ABOVE_CC

[18] r 1’b0 IS_ABOVE_REP

[17] r 1’b0 IS_VBAT_HIGH

[ 1 6} r 1’60 IS_VBUS_RDY

[7] wlc 1’b0 IC_EOC

(6] wlc 1’b0 IC_EOC_MODE

(5] wlc 1’b0 IC_CV_MODE

(4] wlc 1’60 IC_CC_MODE

(3] wlc 1’b0 IC_ABOVE_CC

(2] wlc 1’b0 IC_ABOVE_REP

[1] wlc 1’b0 IC_VBAT_HIGH

[0] wlc 1’b0 IC_VBUS_RDY

0x48 CHG_SR Charger Status Register
[14:8] r 7’h0 CHG_STATE Charger finite state machine
(6] r 1’b0 EOC_MODE

[5] r 1’b0 CV_MODE

[4] r 1’b0 CC_MODE

[3] r 1’b0 VBAT_ABOVE_CC_OUT

2] r 1’b0 VBAT_ABOVE_REP_OUT

[1] r 1’b0 VBAT_HIGH_OUT

[0} r 1’b0 VBUS_RDY_OUT

0x4C HPSYS_LDO HPSYS LDO Control Register
[ 1 6} r 1’b0 RDY
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# 3-1: PMUC F1F88mETR (4)

Offset Attribute | Reset Value | Register Name Register Description

[15:10] | rw 6’h8 DLY HPSYS_LDO power up delay in CLK_LP cycles
[9:6] ™w 4’h0 VREF2 Lower voltage for deep sleep mode (0.6V)
[5:2] ™w 4’h5 VREF optional voltage (0.9V)

[1] ™w 1’b0 BP

[0] ™w 1b1 EN

0x50 LPSYS_LDO LPSYS LDO Control Register

[ 1 6} r 1’b0 RDY

[15:10] | rw 6’h8 DLY LPSYS_LDO power up delay in CLK_LP cycles
[9:6] ™w 4’h0 VREF2 Lower voltage for deep sleep mode (0.6V)
[5:2] ™w 4h7 VREF optional voltage (1.0V)

[1] w 1’b0 BP

[0] rw 1’b1 EN

0x54 HPSYS_SWR HPSYS Switch Register

[3 1 } r 1’b0 RDY

[7] ™w 1’b0 NORET Cut off VHPMEM entirely during standby. No retention
[6:4] ™ 3’h3 DLY wait for N cycles before asserting RDY
[3:2] ™w 2’b01 PSW_RET PSW value during DS/SB

[10] | rw 2610 PSW [0] - RET_LDO; [1] - HPSYS_LDO
0x58 LPSYS_SWR LPSYS Switch Register

[31] r 160 RDY

[7] rw 1’b0 NORET Cut off VLPMEM entirely during standby. No retention
[6:4] rw 3’h3 DLY wait for N cycles before asserting RDY
[3:2] rw 2’b01 PSW_RET PSW value during DS/SB

[1:0] | rw 2610 PSW [0] - RET_LDO; [1] - LPSYS_LDO
0x5C PERI_LDO Peripherals LDO

21] rw 1'b0 VDD33_LDO3_PD

[20:17] ™w 4’h6 VDD33_LDO3_SET_VOUT

[16] rw 1'b0 EN_VDD33_LDO3

[13} ™ 1’b0 VDD33_LDO2_PD

[ 1 2:9} ™ 4’h6 VDD33_LDO2_SET_VOUT

[8] ™w 1’b0 EN_VDD33_LDO2

(5] ™w 1’b0 LDO18_PD

[4:1] ™w 4’hc LDO18_VREF_SEL

0] rw 1’60 EN_LDO18

0x60 PMU_TR PMU Test Register

[5:3] rw 3’h0 PMU_DC_MR macro select

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

0x64 PMU_RSVD PMU Reserved Register

[31:24] r 8’h0 RESERVE3

[23:16] | rw 8’h0 RESERVE2

[15:8] ™w 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

0x68 HXT_CR1 HXT48 Control Register 1

[29:20] | rw 10’hlca CBANK_SEL

[19] ™w 1b1 GM_EN

[ 18:1 7] ™ 2’h3 LDO_FLT_RSEL

[16:13] | 1w 4’ha LDO_VREF

[12:11] | w 2’h1 BUF_RF_STR

[10:9] w 2’h1 BUF_AUD_STR

(8] ™w 1’b0 BUF_AUD_EN

[7:6] ™w 2’h1 BUF_DLL_STR

[5] w 1’b0 BUF_DLL_EN

[4:3] rw 2’h1 BUF_DIG_STR

2] rw 1’b1 BUF_DIG_EN

[ 1 ] ™ 1b1 BUF_EN

[0] ™w 1’bl EN

0x6C HXT_CR2 HXT48 Control Register 2

[31] ™w 1’b0 SLEEP_EN

[30:29] | rw 2’h2 SDADC_CLKDIV2_SEL

[28:27] | w 2’h2 SDADC_CLKDIV1_SEL

[26] w 1’b0 SDADC_CLKIN_EN

[25:16] | rw 10'h32 IDAC

[15] rw 1’b0 IDAC_EN

[14:13] | rw 2’h2 BUF_SEL3

[12:1 1] ™ 2’h2 BUF_SEL2

[ 1 0] ™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 1’60 AGC_ISTART_SEL

[0] w 1’b1 AGC_EN

0x70 HXT_CR3 HXT48 Control Register 3

[9:4] rw 6'd31 DLY

[3:2] w 2’h1 BUF_OSLO_STR

[1:0] ™w 2’h1 BUF_DAC_STR

0x74 HRC_CR HRC48 Control Register

[31] ™ 1’b0 DLY number of cycles for BG ready. 0 - one cycle of CLK_LP; 1 - two cycles of
CLK_LP

[29:28] | w 2’h0 CLKLP_STR

[27:26] | tw 2’h2 CLKLP_SEL

[25] w 1’b1 CLKLP_EN

[24:23] | w 2’h0 CLKHP_STR

[22:21] | 1w 2’h2 CLKHP_SEL

[20] rw 1’b1 CLKHP_EN

[18} ™ 1’b0 CLK96M_EN
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# 3-1: PMUC F1F88mETR (4)

Offset Attribute | Reset Value | Register Name Register Description
[17:15] | w 3’h1 TEMP_TRIM

[14:5] | rw 10’h200 FREQ_TRIM

[4:1] rw 4’ha LDO_VREF

[0] rw 1’b1 EN

0x78 DBL96_CR DBL96 Control Register
[28:18] | rw 11’h1a6 DLY_SEL_EXT

[17] w 1’b0 DLY_SEL_EXT_EN

[16] ™w 1’b0 DLY_EXT_EN

[15:12] ™w 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] rw 2’h1 TODIG_STR

2] ™w 1’b0 TODIG_EN

(1] ™w 1’b0 OUT_EN

[0] ™ 1’b0 EN

0x7C DBL96_CALR DBL96 Calibration Register
[13] r 1’h0 CAL_LOCK

[122] | r 11h0 CAL_OP

[1] ™w 1’b0 CAL_CLOSE_EXT_EN

[0] w 1’b0 CAL_EN

0x80 CAU_BGR CAU Bandgap Register
[10:7] ™w 4’ha LPBG_VREF12

[6:3] ™ 4’ha LPBG_VREF06

2] ™w 1’b0 LPBG_EN

[1] w 1’60 HPBG_EN

[0] ™w 1’b0 HPBG_VDDPSW_EN

0x84 CAU_TR CAU Test Register

[8:6] w 3’h0 CAU_DC_MR

[5:3] ™ 3’h0 CAU_DC_BR

[2:0] ™w 3’h0 CAU_DC_TR

0x88 CAU_RSVD CAU Reserved Register
[23:16] r 8’h0 RESERVE2

[15:8] ™w 8’h0 RESERVE1

[7:0] ™w 8’h0 RESERVEO

0x8C WKUP_CNT Wakeup Count Register
[31:16] | rw 16’hffff PIN1_CNT

[15:0] rw 16’hffff PINO_CNT

0x90 PWRKEY_CNT PowerKey Count Register
[19:4] ™ 16’h186a RST_CNT press high for RST_CNT*16 CLK_WDT cycles to reset the whole chip
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Offset Attribute | Reset Value | Register Name Register Description

0x94 HPSYS_VOUT

[.‘7]:4] RSVD

[3:0] ™w 4’hb VOuT 0xD - 1.2V, 0xA - 1.1V, 0x8 - 1.0V, 0x5 - 0.9V

0x98 LPSYS_VOUT

[31:4] RSVD

[3:0] ™ 4’h5 VOUT 0x8 - 1.0V, 0x5 - 0.9V

0x9C BUCK_VOUT

‘51:4‘ RSVD

[3:0] ™w 4’hd VOUT OxF - 1.35V, 0xD - 1.25V, 0x9 - 1.05V, 0x6 - 0.9V, 0x2 - 0.7V
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4 {RIhFEEI

4.1 &N
W TR RMETIRERI, TR IR R e TR

42 FET(E#EAKICE

I HPSYS F R F L TARRIL T R R active BixUAh, H e M IRTIFERI,
T 4-1: R ITEER

R CPU | 5M% SRAM 10 LPTIM ¥ N 2 B ji)
Active run run T 15 7] ] FHEE run / /
Sleep stop | run AJ ) ] FHEE run =Gl <lus
RTC, Mg
Rfijitl, PIN,
Deepslee sto sto H AR run ~250us
PR P b EZaE] I0(PA),
LPTIM1, ¥ 54
NN RTC, Mg
ANHT5TA], .
Standby reset | reset A run PIN, ~1ms
¥ 384KB
LPTIM1, &5
AT, | R
Hibernate | reset | reset il '_:IS / 5 reset RTC, M PIN >2ms
AR VAN DA

LPSYS TR LI T M5, SHEHE AT A shit i RIIFERst, JFarem 2mt [ S HPSYS,

4.2.1 Active =3

IbF Active iz CPU 54MEIEH 21T, SRAM AIijilal, 10 AlIEH 8%, NBRRSTTRIMIIAE, WL CPU 5
HMBCIEPE AT IR RS I B, SEATES M TAERTIFAMR IR R . Active BEUF, HPSYS A AT AEAE
SRR AR, DL R R R el PR s A TS A R T oK o

TERRE TR RN HCPU % TAESIR N 48MHz, MPI #5135 TAESIR N 48MHz, 15 TALRISIEE, fHip
Hkis WA RIIFE 5 o (EXGsR TAERIZCT HCPU fem TAEWIR N 240MHz, FEHFTEGHE MR, &4
R IRLUG , BRIAE FHRAE TAERSR . HCPU 75 B JeXd 45 Tl YA DG Be & dE A TR0 bRk, Bl vl DAFE LRt AR R
s U2 [ U1 . HCPU $iAT T IRERAE W] LIV 2] 15 T A/ERC.

1. ¥ HPSYS_CFG I SYSCR_LDO_VSEL & 0;

2. JERF 1ms, ZERFISREPAIIFATHE clk_hxt48 F1 clk_dll1 4 ek Asp4 5

UM5201-SF32LB52x-CN 32/328 V0.81
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3. ¥ HPSYS_CFG ) ULPMCR 247 #4HC B 4 0x00130213;
4. clk_hpsys VJ#F] clk_dll1 ., MPI ARt rTE4e s e s it

HCPU $A47 T i A1 ] AU 2 b T AR

1. clk_hpsys V%] clk_hrc48 I, MPI TAERI4PI403] clk_peri_hpsys, &P iy 4 ;
2. ¥ HPSYS_CFG ) ULPMCR ZF{7aslii & N 0x00110331;
3. % HPSYS_CFG I SYSCR_LDO_VSEL & 1;

HCPU ZE R, AT RL#E AMRIIFERE . I RIIAERL UL REM active BEHEA, JF HLABHRSE— (A1 2] active FxX,

4.2.2 Sleep =
AbTF sleep £xHT, CPU BEHAITHE S, AMRAIIER 21T, SRAM Alijj[na], 10 A]IEH #E; .

HPSYS_AON ) PMR_MODE -5/ 0 B, HCPU $i4T WFI 5 WFE #5841 A sleep X, HCPU LEILAC
RER TP IBTIESR IR H sleep BExX, MIHEA sleep B AN B RSN T

4.2.3 Deepsleep 1R

AT deepsleep B3I, RGEA R/ BPIHICH, AUIRBRIFER B, CPU 54N ILIZTT. SRAM AT
VilR), AR . FCE N A 10 (KR PA24~PA27 41 AT HFL , (REFIEA deepsleep B2 Hif A LAV

HPSYS #t A deepsleep #=30HTLFE N -

1. Bk HPSYS £-4M (B LPTIM1) Y TAEAE 55 2 78 s

2. HCPU ALPE5EESYHITE E i IBr;

3. HCPU il NVIC Zifrds KM BT A il ffife, #k5e™2E SysTick,SVCall Fll PendSV 5554, I PRIMASK
B 1

ipgzd clk_hpsys VJ# 3] clk_hrc48, ] clk_dll1/2/3 e i

7 HPSYS_AON H % i Ma i i ;

¥ HPSYS_AON [ ISSR_HP_ACTIVE & 0;

¥ HPSYS_AON f#] PMR_MODE 27 #4lic & h 2;

HCPU $/1T WFI #54,

LIREERITZ )G, AR TR WGP A T i R IR, ARIRIEA deepsleep HEEKI, CPU £ B
TE active BixURLEE T, QIR AL X RGN, T LAFEALBRSE AT TG BTS2 A deepsleep 153X,

KT, 75 RS 7 251 PMR_MODE A /E485 A 0x80000002, R ] LRI SRR A, s8I A deepsleep
B

deepsleep 50, FEE MM ELE LG RTC, ML PIN, 10(PA), LPTIM1, PAKOK H LPSYS [/ K Fl MAILBOX2.,
M5 F HPSYS_AON fY WER 27 f7-falic B

MR AR, ARG LT — Bl feRssE] (?’(] 250us) JEiBH deepsleep B3\, 1% active ;. CPU, #Mx LA
B NAFIRS AR ER, CPU Al AHEA deepsleep I (WFI #8422 J5) 4kELiZ1T.

iRt deepsleep #zU, F R4 AON Hilli, CPU L B Sz f i AH R MK AR i

HPSYS M deepsleep #=CIR H1f5, HCPU MR e N :

® N o b
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1. ¥ HPSYS_AON ) PMR_MODE Zif7#HlC E 4 0;

2. H3T NVIC 2F1E24HifiE AON H1l7, Jf¥% PRIMASK & 0;

3. 7E AON Hillirf, it HPSYS_AON ) WSR 5 f7ar A M ME il f- -1 7 AR N AL ¥, I3 HPSYS_AON (¥
WCR ZF 74l BR AON Hbibrakf ;

4. '} HPSYS_AON [J ISSR_HP_ACTIVE ¥ 1;

5. it NVIC FAE#HliRE HCPU Hog i

6. WAL, FEHIT G A,

HCPU 5 BRMeBEE ARG I N 24 2, RA PIN MR bR &id T HPSYS_AON [ WCR ZFf7-anid b, 1 H: & e
TR A O 7 T A M R IR P o I AR M T B

M deepsleep AR, TR AT clk_hre48, AURTGEYMGE RS b, NS ST IF S R ph

M deepsleep BRI, FREMNSINERI AR NEANSHENL, SIMEBARFEA deepsleep B Z BT AIR
P

N

4.2.4 Standby 13

AbF standby BERE, RGEN KI5 HHEISBOCH], SUOR P IRDFEARBR Il 5 (el . CPU S5HMEIHA
fii. SRAM AH[{jilA], AI{REH 384KB(0x20020000 0x2007Fff) . FLE M th i) 10 (5 PA24~PA27 A1) AT %,
TREFHEA standby B ZHIT Y HLP NS

HPSYS i A standby I TFE R «

1. Bk HPSYS #-4Mi& (Bk LPTIM1) [ TAEAE45 2 581
2. 7E HPSYS HYf# B SRAM H145fiy SRAM WA FIAMEARAS
3. HCPU AbFH5EEE M FTE ARy vl

4. HCPU it NVIC FF A4 XA P i (fiGe, k4™ E SysTick,SVCall Fil PendSV 4554, JfKf PRIMASK
1

BBl clk_hpsys VI3 clk_hrc48;

T£ HPSYS_AON H {5t B M il 5

¥ HPSYS_AON #{ ISSR_HP_ACTIVE & 0;

¥ HPSYS_AON fi] ANACR ZFf7aslii & 3;

# HPSYS_AON [¥) PMR_MODE #1745l & N 3;

10. HCPU $if7 WFI 484>,

LIRRRPITZ)E , WRAAT B SCHATI=A T i 508K, ARURIEA standby #2000, CPU 21483
active FRAAKLHAE T, WA A X FPIEN, 1T ATEALBRSE 41 b W75 B 2480 A standby #25X,

7 EPER, 78 RS 9 4216 PMR_MODE %7855 A 0x80000003, RIA] JCHl 47 k4%, 5@l A standby
5

HPSYS AT standby B, - BRI 3% RTC, MeE PIN, LPTIM1, LA KK [ LPSYS HYM i K Al MAILBOX2.,
M5 F HPSYS_AON it WER 27 /7-fa it B

MR IR A, RG L — B LI ] (20 1ms) J5IB i standby B3, [F1F)] active #25X, CPU FIFM AR

© o N o w»
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BIWE AL, SRAM {58 384KB, CPU M ROM Hf#) 0 Hitik FFiGizsT, Ff4¢if) HPSYS_AON & LPSYS_AON [
PMR_MODE {745, WEARRIMIZEITH

B standby BEECHT, F RG4S 774 AON Hillr, CPU )\ ROM ¥kl e, N SCizf AR K B i
HPSYS M standby #xCGE H )5, HCPU [EEBUIKEZ FFEH -

1. # HPSYS_AON /) PMR_MODE 5 ANACR 27 A5 H0 & M 0;

2. i NVIC 2774 fdifE AON kT ;

3. 7E AON i, i HPSYS_AON ) WSR Aff7-gnx M IR - TAH N A0 B, ik HPSYS_AON f
WCR R4 18R AON HWibREN 5

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

5. FUHTT A s i

6. M HPSYS L SRAM R AN L E I SRAM % ;

7. ik NVIC Ffraflifie HCPU H Bk,

HCPU JHFRMeBEIEAR SR N 2R, R PIN Mefig ) br i 2if it HPSYS_AON [ WCR ZFfEasig i, 1 & me i
50 2 DU) 5 T A M AR ) o oy AR R R 155

M standby BiZUR G, TRV RGO A T ck_hre48, WIRTFEYIHEH R I, N YR m
A s

M standby BERCGRIS , BRAKRIIFESME (40 LPTIM) SF, F RGN SIMEIIHR AL, (AT 210K 52 e ol
witatk . SRR AZESEA standby B0 HiI g0 7E LA retention TIHENY SRAM I, PSRAM 1, #4403 B 451
i standby BEG A SHIERR

4.2.5 Hibernate fR3,

Hibernate B H AR ARIIABIE A . BT KR i B 5 e I BEOGHAT, (UOR B R - IR DB R (g i
Bh5fitg, CPU, M, HPSYS(fuff HPSYS_AON), LPSYS(@% LPSYS_AON) FIr A 2 I8 52 (.. Frfi SRAM
WA o M PIN ATRCE Dy @B, BRI, HE 10 dEA R FLRE

ik A hibernate B RFE N «

1. 7 PMUC [ WER 2 F7# st B e i) ;
2. % PMUC i) CR_HIBER_EN & 1,

HEA hibernate #ixC)5, 1Y PMUC, RTC F1 IWDT #ihde TAE, XUHR i TR,

Hibernate FEsAOMUREIR (145 RTC AIMERR PIN, SCHHSERE PIN TUAEAY 10 (T (4% - F R BLA L (LB Br T RTC
FE, PIASER).

MR A A, SO i — B IR AT ] (>2ms) JSIR ) hibernate K, [A1F] active {3, HCPU )\ ROM 1}
0 MhtHFRiETT. BEA PMUC B9 CR_HIBER_EN Zi/7#/39% N 1, CPU A4 bk A YRS 8 /& M hibernate 4554
By, AT AR AP IR CR_HIBER_EN ¥ 0,

M hibernate BB G, FRGIMRGITEIHK AT ck_hrc48, WRFE B THeh [, NS TS
A R

M hibernate BB H1 5, B& PMUC, RTC Hl IWDT #b, Fopisbedbip G 6r, (RN YT HwiE1k.
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4.2.6 (RIIFERNX THIRIKR[ITA

A AR UG, RHERERG N, e BB R B AR W el ok e . RIS B8 T PA1S FiI
PA19 PI1~ 10 iEH:

P ERIESE HCPU I, BN M Bl 2 Wt HIGHE BB 4% -

1. PA18 I PA19 [ 10 TIREHE A ;

2. USART1 5§, DMAC1 el 5, sk phgi i ;

3. HPSYS_AON [1J ANACR_PA_ISO #7784 1(CPU 1A deepsleep IX standby AEZCHT L ) ;
4. HPSYS 4bF deepsleep T¥ standby #&3;

5. AT hibernate £,

HPSYS M\ deepsleep ¥, standby fxCMefi, Jf-H HPSYS_AON [ ISSR_HP_ACTIVE & 1 DU, Ji{as ] LA Hrid
$ HCPU Jf-jj[A] HPSYS Hihk%s[H]

4.2.7  FlErZEr{RIhFEE

ST S ) L R AT, AT AT S AT AL T A IR D RERE > HPSYS 4b T active 5§ sleep £}, LDO1_VOUT
L A I.OV(%EH*‘%:T:E) £ 1.2V(i§§§7fﬁf)o 24 HPSYS 4T deepsleep FixUHT, 24 HPSYS 4bF standby #XHT,
LDO1_VOUT HUETCIEMRYF, MW FREE ov, .t i#f A hibernate #2i, LDO1_VOUT, LDO2_VOUT F
VDD_RET #B [ [%%] ov,

& 4-2: RUBEXTHREEHNEE

HPSYS | VDD_VOUT1 | VDD_RET | VDD_RTC
active/ 1.OV/1.2V 0.7V L1V
sleep/
deepsleep 0.7V 0.7V 1.1V
standby ov 0.7V 1.1V
hibernate ov ov 1.1V
power off ov ov ov
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4.3 HPSYS_AON Z1F

=] =]
HAH

3 4-3: HPSYS_AON E7FaSRLE &

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_LCPU | 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
[30:28] | rw 3’h0 PINOUT_SEL1 | select output to PBR
2: inverted LPTIM1 PWM output
3: inverted LPTIM2 PWM output
others: reserved
[27:25] | tw 3’h0 PINOUT_SELO | select output to PBR
2: LPTIM1 PWM output
3: LPTIM2 PWM output
others: reserved
[11:9] ™w 3’h0 PIN3_MODE mode for wakeup PIN3 (PA27)
[8:6] ™ 3’h0 PIN2_MODE mode for wakeup PIN2 (PA26)
[5:3] ™ 3’h0 PIN1_MODE mode for wakeup PIN1 (PA25)
[2:0] ™ 3’h0 PINO_MODE mode for wakeup PINO (PA24)
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
[23:21] | rw 3’h0 PIN15_MODE mode for wakeup PIN15 (PA39)
[20:18] | rw 3’h0 PIN14_MODE mode for wakeup PIN14 (PA38)
[17:15] | rw 3’h0 PIN13_MODE mode for wakeup PIN13 (PA37)
[14:12] | rw 3’h0 PIN12_MODE mode for wakeup PIN12 (PA36)
[11:9] rw 3’h0 PIN11_MODE mode for wakeup PIN11 (PA35)
[8:6] ™w 3’h0 PINIO_MODE | mode for wakeup PIN10 (PA34)
0 - high level, 1 - low level, 2 - pos edge, 3 - neg edge, 4/5/6/7: pos or neg edge
0x0C CR3 Control Register 3
[14:12] | rw 3’h0 PIN20_MODE | mode for wakeup PIN20 (PA44)
[11:9] ™ 3’h0 PIN19_MODE mode for wakeup PIN19 (PA43)
(8:6] ™ 3’h0 PIN18_MODE mode for wakeup PIN18 (PA42)
[5:3] ™ 3’h0 PIN17_MODE mode for wakeup PIN17 (PA41)
[2:0] ™w 3’h0 PIN16_MODE mode for wakeup PIN16 (PA40)
0 - high level, 1 - low level, 2 - pos edge, 3 - neg edge, 4/5/6/7: pos or neg edge
0x10 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
[3] rw 1’b0 EXTPWR_REQ | for debug only
(2] rw 1’b1 PWR_REQ Request power during Active mode
LT L.
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% 4-3: HPSYS_AON E7F=SmatR (&)

Offset Attribute | Reset Value | Register Name | Register Description

[1] ™ 1’b1 HXT48_REQ Request hxt48 in active mode

[0] ™w 1’b1 HRC48_REQ Request hrc48 in active mode

0x14 LSCR Light Sleep Ctrl Register

[3] ™w 1'b0 EXTPWR_REQ | for debug only

2] ™w 1'bl PWR_REQ Request power during Light Sleep mode
(1] ™ 1’b1 HXT48_REQ Request hxt48 in Light Sleep mode

[0] ™ 1’b1 HRC48_REQ Request hrc48 in Light Sleep mode
0x18 DSCR Deep Sleep Ctrl Register

(3] ™w 1’b0 EXTPWR_REQ | for debug only

(2] rw 1’b1 PWR_REQ Request power 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
0x1C SBCR Standby Mode Ctrl Register

(8] ™ 1’h0 PD_RAM2 for debug only

[7] ™ 1’h0 PD_RAM1 for debug only

(6] ™ 1’h0 PD_RAMO for debug only

(3] ™w 1’b0 EXTPWR_REQ | for debug only

(2] rw 1’b0 PWR_REQ Request power during Standby mode

[1] rw 1’b0 HXT48_REQ Request hxt48 in Standby mode

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

0x20 WER Wakeup Enable register

[28] ™ 1’b0 PIN20 Set 1 to enable PA44 as wakeup source
[27] ™ 1’b0 PIN19 Set 1 to enable PA43 as wakeup source
[26] ™w 1’b0 PIN18 Set 1 to enable PA42 as wakeup source
[25] ™w 1’b0 PIN17 Set 1 to enable PA41 as wakeup source
[24] rw 1’b0 PIN16 Set 1 to enable PA40 as wakeup source
[23] rw 1’b0 PIN15 Set 1 to enable PA39 as wakeup source
[22] rw 1’b0 PIN14 Set 1 to enable PA38 as wakeup source
[21] rw 1’b0 PIN13 Set 1 to enable PA37 as wakeup source
[20] ™w 1’b0 PIN12 Set 1 to enable PA36 as wakeup source
[19] ™ 1’b0 PIN11 Set 1 to enable PA35 as wakeup source
(18] ™ 1’b0 PIN10 Set 1 to enable PA34 as wakeup source
[11] ™w 1’b0 PIN3 Set 1 to enable PA27 as wakeup source
[10] ™w 1’b0 PIN2 Set 1 to enable PA26 as wakeup source
[9] rw 1’b0 PIN1 Set 1 to enable PA25 as wakeup source
(8] rw 1’b0 PINO Set 1 to enable PA24 as wakeup source
[7] ™w 1’b0 LP2HP_IRQ Set 1 to enable MAILBOX2 as wakeup source
[6] rw 1’b0 LP2HP_REQ Set 1 to enable LPSYS request as wakeup source
(3] ™ 1’b0 PMUC Set 1 to enable PMUC as wakeup source
2] ™ 1’b0 LPTIM1 Set 1 to enable LPTIM1 as wakeup source
(1] ™ 1’b0 GPIO1 Set 1 to enable IO (PA) as wakeup source
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% 4-3: HPSYS_AON E7F=SmatR (&)

Offset Attribute | Reset Value | Register Name | Register Description

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

0x24 WSR Wakeup Status register

[28] r 1’b0 PIN20 Indicates the wakeup status from PA44 request. Note: the status is masked by
WER

[27] r 1’b0 PIN19 Indicates the wakeup status from PA43 request. Note: the status is masked by
WER

[26] r 1’b0 PIN18 Indicates the wakeup status from PA42 request. Note: the status is masked by
WER

[25] r 1’b0 PIN17 Indicates the wakeup status from PA41 request. Note: the status is masked by
WER

[24] r 1’b0 PIN16 Indicates the wakeup status from PA40 request. Note: the status is masked by
WER

[23] r 1’b0 PIN15 Indicates the wakeup status from PA39 request. Note: the status is masked by
WER

[22] r 1’b0 PIN14 Indicates the wakeup status from PA38 request. Note: the status is masked by
WER

[21] r 1’b0 PIN13 Indicates the wakeup status from PA37 request. Note: the status is masked by
WER

[20] r 1’b0 PIN12 Indicates the wakeup status from PA36 request. Note: the status is masked by
WER

[19] r 1’b0 PIN11 Indicates the wakeup status from PA35 request. Note: the status is masked by
WER

(18] r 1’b0 PIN10 Indicates the wakeup status from PA34 request. Note: the status is masked by
WER

[11] r 1’b0 PIN3 Indicates the wakeup status from PA27 request. Note: the status is masked by
WER

[10] r 1’b0 PIN2 Indicates the wakeup status from PA26 request. Note: the status is masked by
WER

[9] r 1’b0 PIN1 Indicates the wakeup status from PA25 request. Note: the status is masked by
WER

(8] r 1'b0 PINO Indicates the wakeup status from PA24 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

[3] r 1’b0 PMUC Indicates the wakeup status from PMUC. 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

0x28 WCR Wakeup Clear register

[3 1] wlc 1’b0 AON Write 1 to clear the AON wakeup IRQ status

(28] wlc 1’b0 PIN20 Write 1 to clear PA44 wakeup source. Only valid if PIN wakeup is configured as
edge trigger
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% 4-3: HPSYS_AON E7F=SmatR (&)

Offset Attribute | Reset Value | Register Name | Register Description

[27] wlc 1’b0 PIN19 Write 1 to clear PA43 wakeup source. Only valid if PIN wakeup is configured as
edge trigger

[26] wlc 1’b0 PIN18 Write 1 to clear PA42 wakeup source. Only valid if PIN wakeup is configured as
edge trigger

[25] wlc 1’b0 PIN17 Write 1 to clear PA41 wakeup source. Only valid if PIN wakeup is configured as
edge trigger

[24] wlc 1’b0 PIN16 Write 1 to clear PA40 wakeup source. Only valid if PIN wakeup is configured as
edge trigger

[23] wlc 1’b0 PIN15 Write 1 to clear PA39 wakeup source. Only valid if PIN wakeup is configured as
edge trigger

[22] wlc 1’b0 PIN14 Write 1 to clear PA38 wakeup source. Only valid if PIN wakeup is configured as
edge trigger

[21] wlc 1’b0 PIN13 Write 1 to clear PA37 wakeup source. Only valid if PIN wakeup is configured as
edge trigger

[20] wlc 1’b0 PIN12 Write 1 to clear PA36 wakeup source. Only valid if PIN wakeup is configured as
edge trigger

[19] wlc 1’b0 PIN11 Write 1 to clear PA35 wakeup source. Only valid if PIN wakeup is configured as
edge trigger

(18] wlc 1’b0 PIN10 Write 1 to clear PA34 wakeup source. Only valid if PIN wakeup is configured as
edge trigger

[11] wlc 1’b0 PIN3 Write 1 to clear PA27 wakeup source. Only valid if PIN wakeup is configured as
edge trigger

[10] wlc 1’b0 PIN2 Write 1 to clear PA26 wakeup source. Only valid if PIN wakeup is configured as
edge trigger

[9] wlc 1'b0 PIN1 Write 1 to clear PA25 wakeup source. Only valid if PIN wakeup is configured as
edge trigger

[8] wlc 1’b0 PINO Write 1 to clear PA24 wakeup source. Only valid if PIN wakeup is configured as
edge trigger

0x2C ISSR Inter System Wakeup Register

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

(4] ™w 1’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

0x30 ANACR Analog Control Register

[1] rw 1’b0 VHP_ISO Set 1 to force off all HPSYS related analog modules

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

0x34 GTIMR Global Timer Register

[31:0] r 32’h0 CNT Global timer value

0x38 RESERVEO Reserved Register 0

[31:0] ™ 32’b0 DATA for debug only

0x3C RESERVE1 Reserved Register 1

[31:0] ™w 32°b0 DATA for debug only
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5 HNEH

5.1 T&IT

SF32LB52B/E/G/) it i fx 22 32 4% 45 /NTI e B 138 10 45 PAOO~PA44, SF32LB520/3/5/7 it &30 44 4>
A ECEAYIE H 10 41 PAOO PA20,PA22 PA44, B/~ H 10 ] ls7 vE#R4m A S th fe, JFh 7 Be B 9K sl B AN
LR R, 4L E A GPIO TIfERT, AR 10 2RI AR S 00 (IR SR i 2 R W, I PR R G0 RS AIG
UFER e . Horp PA24~PA27 3B SR B OMRIIAE 10, TR R b it .

5.2 10 &#4

FASE ] 10 WSS~ A,
VDDIO
DS
OE B
0 4
| S
IE VsSs
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 AHREH PINMUX X1 10 [ IE ZFA7asditil. 24 1E Mmid, A ESE THRYE PINMUX XJh7 10 [ FSEL 2
745 A S R AN DI RE RS A 3 24 IE KA, AHR IR TCIEIRIE] 10 U AT,

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

T AL E PINMUX XJ A 10 1) FSEL i f7es, AILLKEATECE 10 A% A WLt 2 T Ihserh i —FP . 54 10 B
IS DO REPT LAZE GPIO A& IR rhif) . SR INRE A, B Af L Xn], iBTF 2T 10 1) 1E 2
FaE 1,

FANEI 10 HITTEA GPIO Tt BN 10 Mt GPIO BEME . JEit 10 Wl IR IhfE , 10 i A St
5N GPIO MR, TP GPIO H1l:,

A PA WU PA_I2C_UART ZIRERT, % 10 a] MR —> 12C 5 USART R4 FES BT . AL
A DG 510 B/ HPSYS_CFG W ffas TR o U 23k PAO7 1104 USART2 ) TXD i, i BEH PINMUX
{7 PAD_PAO7_FSEL JJy 4 (X})if PALI2C_UART), JFi5 ' HPSYS_CFG #Ff7 #f) USART2_PINR_TXD_PIN 2y
7(XTNE PAO7) o RETERAH Z A N E SR E I —1 10 S5 R .

SRS PA WUy PA_TIM JJfigit, 1 10 W] LM AERE—A ATIM/GPTIM/LPTIM 42 H A5 5 (i o B4 0
A OUE FIE T ZAE HPSYS_CFG W f7as A8 E o i 2k PA3S 1125 GPTIM2 1) CH3 i, #7 Bt PINMUX
A7 1) PAD_PA38_FSEL 24 5 (X} )3 PA_TIM), J% & HPSYS_CFG % f7-#(¥) GPTIM2_PINR_CH3_PIN 2}y 38 (X}
I PA38) . NLHEEAHE 2 DE AR 2R 10 &51RIAER R

54 10 5

SR RIS, 10 BOAMFAE ERIsCRH R (PE BRIMEY 1), @& AR 10 BEEN RS R ESE 10 i
EONE, 79K PE E N 0, 10 B'E N GPIO Difig, JFH. GPIO % i HESCH] .

5.5 GPIO #iH

¥4 10 B &y GPIO RET, 10 1) O Hl OF #iil {55 i GPIO A7l , M7=k 10 9 i o 38 1] 10 (PAOO~PA44)
i1 HPSYS_GPIO #ffil, GPIO ZFf7-#s HUAE FLbExt v — 4@ 10, 4 HPSYS_GPIO ' DOERO K L4 0 X
PA0OO, [Fb4E 31 XJR PA31; DOERI RYLLAE 0 XF0 PA32, EbAF 12 XFN PA44,

DOERx ZFf7-#% ELIESEH 10 A9 OE 5%, M 1 i 10 M4 S48, & 0 B 10 A% W, S nT Dl B &
DOERx #717e%, WAl IELE DOESRx 5% DOECRx #H T/ E LIt e 10,

DORx A7 #% B4 10 19 O {55, R 1 i 10 A i, Sk o i 10 Ak MRS o 8PFnT DL 4%
il DORx i f7fs, WA LABCE DOSRx 8% DOCRx AT (i#AE LA ot 10,

GPIO HEffiy H A BC B 7 -
Wit o, T IOM OE 1, O 0, HJ DOERx X)o7 FLARICE K 1, DORx X7 FLARIc &k 0.
Wi 1, T IOM OE R 1, O K 1, HJ DOERx %) FLARCE K 1, DORx X7 HLARICE H 1.

Y B AT N, 2 B AR R R K, (RE 10 AR LA RE (PE=1,PS=1), BRAEE A AN
R A ER S

GPIO Friwkin i AL & A .
Fiid o, 10 OE K 1, O K0, Bl DOERx Xi FLAFRCE A 1, DORx X AR E H 0,
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Frimf s 1, 756 10 A% OF &y 0, Bl DOERx FYXTI; LLAFAC & A 0,

5.6 GPIO i\

Teie 10 WA AMPRIINRE, 10 H AXIREAE M GPIO 777 4% DIRx B, JfATARMENC &7 42 GPIO HlkT,

10 W RE RN AN AE T BT TR o BT DL B A0 S TERx 2R474%, WAl DITiR ' IESRx ¥ IECRx YA #:4E LI %
I HE 10,

R 1O RECE A GPIO THRE, 10 PRIy a] )™ A, I AT 2 10 P AR IRy, W Y RO I RE A
GPIO I A MY 2R AL 10 i A 5 o0 e v IR L/ T R BGATE R, AR 3R

IPH | IPL | ITR=0 | ITR=1
0 | Mk | Ak
1| R | FRER
0 | mHF | BTHE
1| JORIE | AR

—_ = O | O

ITR JH T k#erh b 52880, ] DA 200 ITRx 2-/Eay, AT AFCE ITSRx 8¢ ITCRx #HATA #AE LA fa i
HE 10,

IPH T AE i AP B B TR A R B iT LU BHEIRC . IPHRx 27474% , AT LAFCH: IPHSRx 2 IPHCRx 47
FIERAE LRI E 10,

IPL T REMR H P R R TP W 2 F . 8] LA %L E IPLRx #7474%, Wil AECE IPLSRx 5 IPLCRx #1T
PHRAVELU G 10,

FEA Y 10 AT ST ISRx AE i), 6] ISRx MYAHAY LEAES 1 a] LATE IR WA .
GPIO Bl R G0 AL BL AR AEAS 2 e i M), BPFN 251 ISRx WM Beii, I BRA SR &
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5.7 GPIO EHIFIR

% 5-1: X#8 GPIO ( PA ) &RIF|%

Pin Number
Pin Name | Type Sel # Functions
SF321LB520 SF32LB52x
(QFN68L) (QFN68L)
0 GPIO_AO0
1 LCDC1_SPI_RSTB
4 PA_I2C_UART
51 51 PAOO I/0
5 PA_TIM
7 LCDC1_8080_RSTB
Others | Reserved
0 GPIO_A1
4 PA_I2C_UART
50 50 PAO1 1/0
5 PA_TIM
Others | Reserved
0 GPIO_A2
1 LCDCI1_SPL_TE
3 12S1_MCLK
4 PA_I2C_UART
49 49 PAO2 /0
5 PA_TIM
6 LCDC1_JDI_B2
7 LCDC1_8080_TE
Others | Reserved
0 GPIO_A3
1 LCDCI1_SPI_CS
3 12S1_SDO
4 PA_I2C_UART
48 48 PAO3 1/0
5 PA_TIM
6 LCDC1_JDI_B1
7 LCDC1_8080_CS
Others | Reserved
0 GPIO_A4
1 LCDC1_SPI_CLK
3 12S1_SDI
4 PA_I2C_UART
47 47 PAO4 I/0
5 PA_TIM
6 LCDC1_JDI_G1
7 LCDC1_8080_WR
Others | Reserved
0 GPIO_A5
1 LCDC1_SPI_DIOO
3 12S1_BCK
4 PA_I2C_UART
46 46 PAO5 I/0
5 PA_TIM
6 LCDC1_JDI_R1
7 LCDC1_8080_RD
Others | Reserved
LR T
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& 5-1: GPIO (PA ) BEHIZIR (48)

Pin Number
Pin Name | Type Sel # Functions
SF32LB520 SF32LB52x
(QFN68L) (QFN68L)
0 GPIO_A6
1 LCDC1_SPI_DIO1
3 12S1_LRCK
4 PA_I2C_UART
45 45 PAO6 I/0
5 PA_TIM
6 LCDC1_JDI_HST
7 LCDC1_8080_DC
Others | Reserved
0 GPIO_A7
1 LCDC1_SPI_DIO2
3 PDM1_CLK
4 PA_I2C_UART
44 44 PAO7 1/0
5 PA_TIM
6 LCDC1_JDI_ENB
7 LCDC1_8080_DIOO
Others | Reserved
0 GPIO_A8
1 LCDC1_SPI_DIO3
3 PDM1_DATA
4 PA_I2C_UART
43 43 PAOS 1/0
5 PA_TIM
6 LCDC1_JDI_VST
7 LCDC1_8080_DIO1
Others | Reserved
0 GPIO_A9
4 PA_I2C_UART
42 42 PAO9 1/0
5 PA_TIM
Others | Reserved
0 GPIO_A10
4 PA_I2C_UART
35 35 PA10 /0
5 PA_TIM
Others | Reserved
0 GPIO_A11
4 PA_I2C_UART
34 34 PAll 1/0
5 PA_TIM
Others | Reserved
0 GPIO_A12
1 MPI2_CS
2 SD1_DIO2
33 33 PA12 1/0
4 PA_I2C_UART
5 PA_TIM
Others | Reserved
LR T IL
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% 5-1: GPIO (PA ) BEHIFIR (4)
Pin Number
SF32LB520 | SF32LB52x Pin Name | Type Sel # Functions
(QFN68L) (QFN68L)
0 GPIO_A13
1 MPI2_DIO1
32 32 PA13 1/0 2 Sb1-DIO3
4 PA_I2C_UART
5 PA_TIM
Others | Reserved
0 GPIO_A14
1 MPI2_DIO2
2 SD1_CLK
31 31 PA14 1/0
4 PA_I2C_UART
5 PA_TIM
Others | Reserved
0 GPIO_A15
1 MPI2_DIOO
30 30 PA15 1/0 2 SD1-CMD
4 PA_I2C_UART
5 PA_TIM
Others | Reserved
0 GPIO_A16
1 MPI2_CLK
29 29 PA16 1/0 2 SD1-DIoo
4 PA_I2C_UART
5 PA_TIM
Others | Reserved
0 GPIO_A17
1 MPI2_DIO3
28 28 PA17 1/0 2 SD1-DIO
4 PA_I2C_UART
5 PA_TIM
Others | Reserved
0 GPIO_A18
2 SWDIO
27 27 PA18 /0 4 PA_I2C_UART
5 PA_TIM
Others | Reserved
0 GPIO_A19
2 SWCLK
26 26 PA19 /0 4 PA_I2C_UART
5 PA_TIM
Others | Reserved
ZERT L.
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& 5-1: GPIO (PA ) BEHIZIR (48)

Pin Number ) )
SF32LB520 | SF32LB52x Pin Name | Type Sel # Functions
(QFN68L) (QFN68L)

0 GPIO_A20
25 25 PA20 /O 4 PAIZC_UART
5 PA_TIM
Others | Reserved
0 GPIO_A21
” i AL 1o 4 PA_I2C_UART
5 PA_TIM
Others | Reserved
0 GPIO_A22
3 PDM1_CLK
11 11 PA22 1/0 4 PAI2C_UART
5 PA_TIM
8 #XTAL32K_XI
Others | Reserved
0 GPIO_A23
3 PDM1_DATA
10 10 PA23 1/0 4 PAZC_UART
5 PA_TIM
8 #XTAL32K_XO
Others | Reserved
0 GPIO_A24
2 SPI1_DIO
3 12S1_MCLK
9 9 PA24 /0 4 PA_I2C_UART
5 PA_TIM
8 #WKUP_PINO
Others | Reserved
0 GPIO_A25
2 SPI1_DI
3 12S1_SDO
g g PAZS 10 4 PA_I2C_UART
5 PA_TIM
7 #XTAL32K_EXT
8 #WKUP_PIN1
Others | Reserved
0 GPIO_A26
4 PA_I2C_UART
7 7 PA26 /0 5 PA_TIM
8 #WKUP_PIN2
Others | Reserved
ZERT I
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Pin Number
SF32LB520 | SF32LB52x Pin Name | Type Sel # Functions
(QFN68L) (QFN68L)
0 GPIO_A27
4 PA_I2C_UART
6 6 PA27 1/0 5 PA_TIM
8 #WKUP_PIN3
Others | Reserved
0 GPIO_A28
2 SPI1_CLK
3 12S1_SDI
5 5 PA28 1/0 4 PA_I2C_UART
5 PA_TIM
7 #GPADC_CHO
Others | Reserved
0 GPIO_A29
2 SPI1_CS
3 [2S1_BCK
4 4 PA29 /0 4 PA_I2C_UART
5 PA_TIM
7 #GPADC_CH1
Others | Reserved
0 GPIO_A30
2 #EFUSE_PWR
3 12S1_LRCK
3 3 PA30 1/0 4 PA_I2C_UART
5 PA_TIM
7 #GPADC_CH2
Others | Reserved
0 GPIO_A31
4 PA_I2C_UART
2 2 PA31 1/0 5 PA_TIM
7 #GPADC_CH3
Others | Reserved
0 GPIO_A32
4 PA_I2C_UART
1 1 PA32 1/0 5 PA_TIM
7 #GPADC_CH4
Others | Reserved
ZER T L.
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% 5-1: GPIO (PA ) BERIFIR (&)
Pin Number
SF32LB520 | SF32LB52x Pin Name | Type Sel # Functions
(QFN68L) (QFN68L)
0 GPIO_A33
4 PA_I2C_UART
67 67 PA33 1/0 5 PA_TIM
7 #GPADC_CH5
Others | Reserved
0 GPIO_A34
4 PA_I2C_UART
66 66 PA34 1/0 > PA_TIM
7 #GPADC_CH6
8 #WKUP_PIN10
Others | Reserved
0 GPIO_A35
2 #USB11_DP
65 65 PA35 1/0 4 PAI2C_UART
5 PA_TIM
8 #WKUP_PIN11
Others | Reserved
0 GPIO_A36
2 #USB11_DM
64 64 PA36 I/0 4 PA_12C_UART
5 PA_TIM
8 #WKUP_PIN12
Others | Reserved
0 GPIO_A37
2 SPI2_DIO
4 PA_I2C_UART
63 63 PA37 I/0 5 PA_TIM
7 LCDC1_8080_DIO2
8 #WKUP_PIN13
Others | Reserved
0 GPIO_A38
2 SPI2_DI
62 62 PA38 1/0 h PA-12C_UART
5 PA_TIM
8 #WKUP_PIN14
Others | Reserved
ZER T L.
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% 5-1: GPIO (PA ) BEHIZIR (&)

Pin Number ) )
SF32LB520 | SF32LB52x Pin Name | Type Sel # Functions
(QFN68L) (QFN68L)
0 GPIO_A39
2 SPI2_CLK
4 PA_I2C_UART
61 61 PA39 1/0 > PA-TIM
6 LCDC1_JDI_VCK
7 LCDC1_8080_DIO3
8 #WKUP_PIN15
Others | Reserved
0 GPIO_A40
2 SPI2_CS
4 PA_I2C_UART
60 60 PA40 /0 > PATIM
6 LCDCI1_JDI_XRST
7 LCDC1_8080_DIO4
8 #WKUP_PIN16
Others | Reserved
0 GPIO_A41
4 PA_I2C_UART
5 PA_TIM
59 59 PA41 /0 6 LCDC1_JDI_HCK
7 LCDC1_8080_DIO5
8 #WKUP_PIN17
Others | Reserved
0 GPIO_A42
4 PA_I2C_UART
5 PA_TIM
58 58 PA42 1/0 6 LCDC1_JDI_R2
7 LCDC1_8080_DIO6
8 #WKUP_PIN18
Others | Reserved
0 GPIO_A43
4 PA_I2C_UART
5 PA_TIM
57 57 PA43 1/0 6 LCDC1_]JDI_G2
7 LCDC1_8080_DIO7
8 #WKUP_PIN19
Others | Reserved
0 GPIO_A44
4 PA_I2C_UART
56 56 PA44 /0 5 PA_TIM
8 #WKUP_PIN20
Others | Reserved

5.8 %10

HH 10 AHAFRCE 10 $H, LT MPLiA &3 (SiP) ) NOR flash 3 pSRAM, &% 10 il 10 451

A, ATLARRI B AR 10 AUSIRERL K b L. A3 10 (SA) 7E HPSYS_PINMUX HhiL .,
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I0(SA) fffi SA00~SA12, HIT MPI1 Vil &1 8 £ pSRAM 5 NOR Flash,

5.9 K IO

PA24~PA27 BRJEAT I 10 i Ak H@ B LISE, 5345 —HARDIFE 10 S Ad Hd e, ARAS RS Ak TIRTIFERT
AR A S EE S . RIIFE 10 MMAGERE . fnth6ERE . [ THIr fHAFDIRERT LUdid RTC /) PBRxR %47
rlCE . RIIFE 10 RERGHFZEHI I B E HF, MIRIIFEITEP clic_rte B LPTIM1/2 /£ (R IIFE PWM, N3 RS0
HARTIAER M (hibernate x0T LPTIM {5 1ETAE, BULTEEH L PWM),

i PA24~PA27 IR SRR HIVE R, X2E 10 7k PINMUX 2fffas P A 10 BC'E FITE RTC 2P F7 s R EDFE
10 FLE Z [AIARR ZA o€, HHEA 10 1E 2 10 SURIIFE 10 T, ) —41 77 f7 o e B s A e FHL
(IE=0,PE=0,0E=0) ., Bl PA25 I F* GPIO fiihiff, AN EIEH AL E PINMUX 11y PAD_PA25, #77Hf RTC HY
PBRIR AL E AL 0o QN2 PA27 1EJyMefii PIN i, A{UAFZIEH BLE RTC Y PBR3R, 77 PINMUX
i) PAD_PA27 Fit B ¥ 0,

5.10 IO {&HE

1O {10 FL P B T A ri R

L8 10 FrEH HL I RIS R B B A 28 B (it ri Fi U
RIS B 10 i AR

AR I0(PA) fitH 10(sA) fiHh
SF32LB520 | M#BflEH 3.3V PIEBHEL 3.3V (ISR )
SF32LB523/5/7 | PIfEAL 3.3V Pk 1.8V
SF32LB52BU36 | #Mit VDDIOA SMIE VDD_SIP(1.8V 1§ 3.3V)
SF32LB52BU56 | 4Mit VDDIOA 4MiE VDD_SIP(3.3V)
NEREL 1.8V (IR PVDD=3.3V)
SE32LBS2E/G]) | SMRVDDIOA | e viy ip L8V (4t PVDD=1.8V)

5.11 MifEE PIN

R R Z 15 UL PIN, £33% 10 PA24~PA27 H1 PA34~PA44, i PIN AEf544 55 F M\ hibernate #2, | standby
W deepsleep MR HMLEE, Mg fnh A& 7 200y FSFMR e | (IR SRRl . LTV | T RR MR DL R
TR . MR PIN DOREAMKH T 10 RYTIREIERE, BP FSEL ZFfFgs A2l PIN TRk,

hibernate BEASZRFAE 15 MMl PIN Pisfiie 2 MWL 9 SCPRAY PIN MRERYR, BEHE%5 f7 a8k PMUC 1Y
CR_PINO_SEL 5 CR_PIN1_SEL.

standby FRAH L HFIRZ 15 M PIN [R]HHE e i

deepsleep FABR i £ 15 Ml PIN []HHVE MBI LASR , 38 SRR 10 M, 6140, HPSYS #E A deepsleep
PG, AMUAREREH 15 DI PIN FP AR B — 1 Mefil (MefietR 25 (32 HPSYS_AON fJ WSR_PIN0~20), H1fiE
R TR 10 M (WefRIRAS (7 /2 HPSYS_AON 1) WSR_GPIO1, HAKMEFLY 10 F7EAE GPIO FFAFAf NATI)
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PA34~PA44 BRIFATRY 10 S AEEKLISN, 5 —HOK ASERERY I AE B H] THeiE PIN ZRE, b AE B A2
A TFARIAFERE, TG ZEAAIEIX AL 10 7R BIAEIT AN GEAL T ISP, 0 &=l

M5 AT hibernate #E3X, 1A 10 7£ PINMUX FA7as i LR hr b BHAC B A A0, PRI TS REne i PIN )
AENY PA34~PA44, HNFSE AN HL R BELRUE 10 b T8 1 & F - BUIR L 7, B AFEEA hibernate #555X 2 Hif
WTHEAHMICE RTC T PAWKIR 5 PAWK2R A f7a i FHzel FHiAifE ., 1 410 2 PINMUX Zi /455 RTC
AR L R BB E S IR AE R, B E A Y E R TR S hse, EEIGET RTC A4 ELE

5.12 {RII#FEEKXTH 10 K&
HPSYS 7E active fx0 5 sleep fxX T, 10 1IEH TAE, ol IEH 85, nIr=4: 10 Hil,

HPSYS A deepsleep A LUG , FrA 10 #EAREIRAI, MAMERE. L fliag . b TF R BHAFRCE AL,
WAREEETE, B, ToEe A 10 HT, (BRIP4 10 Ml PA24~PA27 HEMEHEA TR oh#ES: (b I3F 7T =4 PIN
Ml . PA34~PA44 REfS A= PIN Mei

HPSYS #EA standby BzCLAG, T4 10 HEA retention £, HyAMRE ., fr i fiAE . L N PHAF AL E (AL,
G OREFAULEL, 5 R B0, JGE7A 10 Pl 10 Wi, PA24~PA27 REMSHEATIRIIAESS I i/ PIN Wi
PA34~PA44 BEfE "4 PIN MifiE

A5 HEA hibernate #EFCRANS , NS HFME PIN ZIREMY 10 (PA00~PA23,PA28~PA33,SA00~SA12) iF AW, i
AHRE S5 AEREOCH], E TR HIBHICH], 10 RN EBH, Joik ™k 10 Hhib 5l . PA24~PA27 REGEIEATIRY)
FER I AT P PIN M, R HIHBH Y RTC (%) PBRxR /7 #RAC B IRE . PA34~PA44 BERL /1 PIN Mufig, [
FRIHLBE T RTC (%) PAWKIR 1 PAWK2R 257 e B & o
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% 5-2: 10 TIERS

10 iR active sleep deepsleep standby hibernate

i A AE TAE TAE TREE TReE T

vt line TAE TAE (S5 (/Sh T

W RS | AT | TR (ZSE3 (ZSH 5 B

PA0O~PA23 | L FHIHLRH | AR ARk (S5 (/ShS oAk
PA28-PA33 | GPIO Hilli A A & G X
10 M A A A G &
PIN Mg x x X & J

i A1 RE TAE TAE R (ZShi Tk

i ag TAE TAE PREF (553 TR

Fieor | RTEREEE | RTENAR (ZSEi (/Sh %

I | AR AR AR EER A
PA34~PA44 GPIO 1l H H 0 I X
10 M A A A G "
PIN M H A A H A

PNl TAE TAE TAE TAE THE

WAERE | M | TE | TfE (1) | IAE (1) | IAE (1)
Gt | nTEIRE | TR | TRRER (1) | nTEIRE (1) | MTRRER (1)
LRRB | AR | A GES GES GES

PA24~PA27 GPIO ':P[Z{‘ﬁ 4 4 X I *
10 Mg 4 # # I I
PIN MG # H H ) )

WAMRE | THE | T {45 {4 Tk

wibige | THE | T 14 4% T

ST | RTEEEG | Al R 154 {74 FiBH

R | AR | HsK 14 T4 Tk
SA00-SAIZ ™ Gpio iy | & I x b T
10 Wi T T T X T
PIN Wi P I s ¥ T

(1) DRI 10 i i

5.13 E% 10 R

10 Ji ALt IRDIFERIA TP 2R B B R R, 7 LAY 10 T A LT L.

o JEEKIRHL . F e RS 10, 50— R Y TO (RTRESK BB SH) i S A AN R B,
PR, 7 HE AT LS AR

S TR iR N (O i o/ i OO S 3 % o Al B S 2 i 8 (O {13 SRS 5 TN
Fr RSO MR AE R, 7 A R AL

S VA £ G R S R T R S (O ¢ NN s b M P M i e ol v =N AU VA 21 G R o S

 FATPEZSEAFRE . 10 AR, AN T E SRS, S 10 NET A Sl . X R
LB B, HLATRBUN IF S8 A ) T e L o
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BEXIER 2 ey, X TG E AU D B GPIO i A 10, RIOCH] B RIRLRE (PE M 0).

EExbeR 3 SR, DA AR L, BOR RS R R BN g X T SRR PIN ZhRERE ] 10,
i RTC Hf¥) PAWKIR il PAWK2R FF/7asFC B L R HrsBH, SCH] PINMUX 77 de P i) b R s BHAC ok
CANCRE I
FEXIER 4 AL, BREEIAA AR 2w P B9 10 LASh, RERATT IRBCE 5k
N ADTRERIE T 10, JCHIsAMERE (IE K 0).
o WK PA24~PA27 AENMEE PIN ffi], SCHIHIAMERE (RTC /) PBRxR_IE B4 0).,

o 2 PA24~PA27 fEMLEE PIN fl1H], it RTC f) PBRxR A fr e B el R HiBH.
o SCRFMRE PIN TIREMIE H] 10 (PA34~PA44), jllid RTC 1Y PAWKIR 5 PAWK2R Aff7asfic & [ N hiHifE.

MREEFAE 10 T T, AIX4% 10 JEF7Un MR A
% 5-3: 10 R ER

AR E y GPIO TrfiEdf H. e g s
0| TP T, S N i M St e
N . H A B
B 55
KA i 5 PINMUX & 1Y
IS TR R U G 10 FEFEI AN
PAO0~PA23 | ikt {E SHMBHEEM T A BEPLALA E T Ky PINMUX Ji &1 | iz
PA28~PA33 ER—El NI fdr PINMUX EREE TH | SOMTHREIHE RS s
A e i L Y, {H 10 % B S A
B MRS A G A
KA {5 RTC FLEAY R
P& ICRL
i PINMUX 5 RTC BB L | K 10 EHMIMNB a2 KA 10 &I INR A
PA34-PAA TR R 5 REPR AL H 5 REPR AL H o
K it H -5 AN R Y L Kifr PINMUX 5 RTC &2 | 4 PINMUX 5 RTC &AL
ThiZILAD BTAM LT BTAM LT
oA A s A, fH 10 i
B MRS AL G A
Ktk 5 RTC BLERY BT
ER—wl NI
iy PINMUX 5 RTC FUE M L | K 10 #4212
PAZA-DAZT TR o & REFR AL E H O K RTC P& I FH 540
A i (5 AN e i L Ki#r PINMUX 5 RTC 275 T P B ) L P 1
Thi 2 LA [ = i S iTA
RAT 2 A4 s L, 10 %
B IR AL L G A

SR PRALE 10 B HARZ, HIIEHEWLE 10 LA RN, R RUSR A @] 10(PA00~PA44) 7t PINMUX
T E AR A R RS (IE=0,PE=0,0E=0), KHKINFE 10 Y PA24~PA27 fE RTC HHE B MOICH A = BLARZS
(IE=0,PE=0,0E=0), JFWf Hfth S e PIN DAY PA34~PA44 7€ RTC FAEH TR E S T RIGHL, X
PR T 10 R Al . MK 10 MECE , FER AR 10 HHEERIRHE R,
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Hibernate #xC T, Jth A 10 [UileH R kA e PIN [, HFEHEAMEE PIN [ 10 FlE .

5.14 EEEE 10 KHE

BE 10 BB R IRl R A2 X R S B, IS AR S AR R B AR S 2 1O YRR L.
JLREES 10 Jera A LT A

1. »u)‘TL/\{EﬁIJJ%ETEI BAEAAERARIE AMCIIFERE . & E%) NOR flash 3%, pSRAM 7EA T A FFHLIRES
WTHFER UL (S B S AT C, HH Y 10~200uA B, XM AL A e AMRIIFERE S SE

II_LIE, A o B EEA deepsleep BX, standby #2022 1S L& BfEfiG e AMRIIAERIRAS (/EEE,Q/‘] 1 10uA
W), SR ERLG RS B EHR IR IIARIRAS . S pSRAM Al 182 EA half sleep #55X, &
£ NOR flash A# IR 4 HEA deep power down AR, X AR AT DL BRAR At w1 U HEL o

2. BE 10 A A B AR . M5 PEA hibernate £23X, &Hf 10 RE N ERLIFSHEF, Rt
W& E 10 A IRSTEE , A T BB & EAA A dR EA B IR HUIRES (i CS IR Sl A R P 5 ) vy
-, FTREE BT uA BT mA BTRHL) o PIETEES T EA hibernate BEAUZ R, WOCH]EE 10 pOALRLHL
I8, EE GG . ARG E 10 HIECAS R IR, BRI RTAEE S hibernate AEECHTH2 ] P &5
PR HRLIRRYTTOC, ANHAMEFRYHLIRIF G, SF32LB52B/E/G/) (W il 1 PA21 FITHHI G ERIR, Mk
FHLECM hibernate MeEELL S PA21 [ B4R, #EA hibernate BExCLAG A8 My B, ARG 10 HLIE A
FAMRAEERL, AR PA2 1 I TERESMERHLIETTOC, MRS & EH IR TS 5060, dE i, QG &
10 FHLEE R AR b e, WL REG (8 FH0 B Y hibernate #5220, AJ{# A standby W =

o

5.15 HPSYS_PINMUX Z 1738

% 5-4: HPSYS_PINMUX Z7F2EmLET &

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] 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] ™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] ™ 4’h0 FSEL Function Select
0x4 PAD_SA01
[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] ™ 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
i ML
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=
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B oW OB B

3 5-4: HPSYS_PINMUX Z77ESRLETR ( 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
0x8 PAD_SA02
[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
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] rw 4h0 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] 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
0x14 PAD_SA05
[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
0x18 PAD_SA06
Ze ot
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3 5-4: HPSYS_PINMUX Z77ESRLETR ( 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’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] ™w 4’h0 FSEL Function Select

0x1C PAD_SA07

[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

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] ™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

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] ™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

0x28 PAD_SA10

[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
Zi ML
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3 5-4: HPSYS_PINMUX ZF1F3RMUET R (4)
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
0x2C PAD_SA11
[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
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] 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
0x34 PAD_PA0O
[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] ™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
0x38 PAD_PAO1
[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
Ze ot
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3 5-4: HPSYS_PINMUX ZF1F3RMUET R (4)
Offset Attribute | Reset Value | Register Name | Register Description
[3:0] ™w 4’h0 FSEL Function Select
0x3C 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] ™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
0x40 PAD_PA03
[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
0x44 PAD_PA04
[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
0x48 PAD_PAO5
[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
0x4C PAD_PAO6
[11] ™ 1’h0 POE Reserved. Always set to logic LOW
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3 5-4: HPSYS_PINMUX FH7F3RMUFR (41)

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 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

[3:0] ™w 4’h0 FSEL Function Select

0x50 PAD_PAO7

[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

0x54 PAD_PA08

[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

0x58 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] ™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

0x5C PAD_PA10

[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
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3 5-4: HPSYS_PINMUX Z77ESRLETR ( 48)

Offset Attribute | Reset Value | Register Name | Register Description
(6] ™w I’hl IE Input Enable. Logic HIGH enables the input buffer
[5] rw 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
[3:0] rw 4h0 FSEL Function Select
0x60 PAD_PA11
[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
0x64 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] ™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] ™w I’hl PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™w 4’h0 FSEL Function Select
0x68 PAD_PA13
[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
0x6C PAD_PA14
[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
0x70 PAD_PA15
[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
0x74 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] ™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
0x78 PAD_PA17
[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’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
0x7C PAD_PA18
[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’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] rw 4h0 FSEL Function Select
0x80 PAD_PA19
[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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3 5-4: HPSYS_PINMUX ZF1F3RMUET R (4)
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] ™ 4’h0 FSEL Function Select
0x84 PAD_PA20
[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] ™ 4’h0 FSEL Function Select
0x88 PAD_PA21
[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] ™ 4’h0 FSEL Function Select
0x8C PAD_PA22
[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] ™w 1’h0 PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™w 4’h0 FSEL Function Select
0x90 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] ™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’h0 IE Input Enable. Logic HIGH enables the input buffer
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3 5-4: HPSYS_PINMUX ZF1F3RMUET 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 1’h0 PE Pull Enable. Logic HIGH enables week pull device
[3:0] ™w 4’h0 FSEL Function Select
0x94 PAD_PA24
[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
0x98 PAD_PA25
[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
0x9C 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] ™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’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_PA27
[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
0xA4 PAD_PA28
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3 5-4: 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’hl 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
0xA8 PAD_PA29
[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_PA30
[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
0xB0 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] ™ 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
0xB4 PAD_PA32
[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 5-4: HPSYS_PINMUX ZF1F3RMUET 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
0xB8 PAD_PA33
[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
0xBC PAD_PA34
[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
0xCO0 PAD_PA35
[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
0xC4 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] 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’hl PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
Zi ML
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3 5-4: HPSYS_PINMUX Z77ESRLETR ( 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
0xC8 PAD_PA37
[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
0xCC PAD_PA38
[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
0xDO0 PAD_PA39
[11] ™ 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
(8] ™w 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] 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
0xD4 PAD_PA40
[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] 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
0xD8 PAD_PA41
Ze ot
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3 5-4: HPSYS_PINMUX Z77ESRLETR ( 48)

Offset Attribute | Reset Value | Register Name | Register Description

[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’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

0xDC PAD_PA42

[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] rw 1’h0 MODE Mode Select. Logic LOW enables GPIO mode,logic HIGH enables 12C mode
[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

0xEO0 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] ™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

0xE4 PAD_PA44

[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

5.16 HPSYS_CFG ZE 1785
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% 5-5: HPSYS_CFG S 1EEM %

Offset Attribute | Reset Value | Register Name Register Description
0x00 BMR Boot Mode Register
[0] r 1’h0 BOOT_MODE 0 - normal mode, 1 - download mode
0x04 IDR ID Register
[31:24] | r 8’hC2 SID Series ID
[23: 1 6] r 8’h04 CID Chip ID
[15:8] r 8’h0 PID Package ID
(7:0] r 8’h0 REVID Revision ID
0x08 SWCR SW Control Register
[0] r™w 1’h0 SWSEL reserved for debug
0x0C SCR Security Control Register
(0] rw 1’h1 FKEY_MODE reserved for debug
0x10 SYSCR System Configure Register
(2] w 1’h0 LDO_VSEL select work mode

0: enhanced mode

1: base mode
(1] rw 1’h0 SDNAND 0: MPI2 AHB space is allocated to MPI2

1: MPI2 AHB space is allocated to SDMMC1
[O] ™w 1’h0 WDT1_REBOOT If set to 1, WDT1 reset will reboot the whole chip
0x14 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 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
0x18 RTC_DR Mirrored RTC Date Register
[31] r 1’h0 ERR reserved for debug
[24] r 1’h0 CB Century flag
[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
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3 5-5: HPSYS_CFG B7FSEmRatR ( 4%)

Offset Attribute | Reset Value | Register Name Register Description

[5:4] r 2’h0 DT Date tens in BCD format

[3:0] r 4h1 DU Date units in BCD format
0x1C ULPMCR ULP Memory Control register
[31] ™w 1’h0 FORCE_ON reserved for debug

[30] rw 1’h0 ROM_DIS reserved for debug

[20] ™w 1’b1 ROM_RME reserved for debug

(17:16] | w 2’b11 ROM_RM reserved for debug

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

[9:7] w 3’b100 RAM_WA reserved for debug

[6:5] rw 2’b00 RAM_RA reserved for debug

(4] rw 1’b1 RAM_RME reserved for debug

[1:0] rw 2’b11 RAM_RM reserved for debug

0x20 DBGR Debug Select Register

(31] ™w 1’h0 SWAP reserved for debug

[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 MDBGR Memory Debug Register

(4] w 1’60 PD_ROM reserved for debug

[3] ™w 1’b0 LS_ROM reserved for debug

[2] w 1’b0 LS_RAM2 reserved for debug

[1] rw 1’b0 LS_RAM1 reserved for debug

[0] rw 1’b0 LS_RAMO reserved for debug

0x3C LPIRQ Interrupt Selection for LCPU
[15] rwlc 1’h0 IF1 hp2lp1 interrupt status. Write 1 to clear.
[13:8] ™w 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
0x40 USBCR USB Control register

[15:13] | rw 3’h0 DC_TR reserved for debug

[12] ™w 1’h0 DC_TE reserved for debug
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3 5-5: HPSYS_CFG B7FSEmRatR ( 4%)

Offset Attribute | Reset Value | Register Name Register Description
[10:8] rw 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
(6] ™w 1’h0 DP_EN 0O:disable dp pull up or pull down 1:enable dp pull or pull down
(5] ™w 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] w 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
0x44 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
0x48 I2C1_PINR 12C1 Pin Register
[13:8] rw 6’h3f SDA_PIN Connect function pin to selected I0(PA).
0 to 44 for PAOO to PA44.
Other values for floating.
[5:0] rw 6’h3f SCL_PIN Connect function pin to selected IO (PA).
0 to 44 for PAOO to PA44.
Other values for floating.
0x4C I12C2_PINR 12C2 Pin Register
[13:8] rw 6’h3f SDA_PIN Connect function pin to selected IO (PA).
0 to 44 for PAOO to PA44.
Other values for floating.
(5:0] ™w 6’h3f SCL_PIN Connect function pin to selected 10 (PA).
0 to 44 for PA0OO to PA44.
Other values for floating.
0x50 I12C3_PINR [2C3 Pin Register
[13:8] ™w 6’h3f SDA_PIN Connect function pin to selected 10 (PA).
0 to 44 for PAOO to PA44.
Other values for floating.
[5:0] rw 6’h3f SCL_PIN Connect function pin to selected IO (PA).
0 to 44 for PAOO to PA44.
Other values for floating.
0x54 12C4_PINR 12C4 Pin Register
[13:8] rw 6’h3f SDA_PIN Connect function pin to selected IO (PA).
0 to 44 for PAOO to PA44.
Other values for floating.
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Attribute

Reset Value

Register Name

Register Description

6’h3f

SCL_PIN

Connect function pin to selected IO (PA).

0 to 44 for PAOO to PA44.

Other values for floating.

0x58

USART1_PINR

USART1 Pin Register

[29:24]

6’h3f

CTS_PIN

Connect function pin to selected IO (PA).

0 to 44 for PAOO to PA44.

Other values for floating.

[21:16]

6’h3f

RTS_PIN

Connect function pin to selected 10 (PA).

0 to 44 for PAOO to PA44.

Other values for floating.

[13:8]

6'd18

RXD_PIN

Connect function pin to selected IO (PA).

0 to 44 for PAOO to PA44.

Other values for floating.

6’d19

TXD_PIN

Connect function pin to selected IO (PA).

0 to 44 for PAOO to PA44.

Other values for floating.

0x5C

USART2_PINR

USART?2 Pin Register

[29:24]

6’h3f

CTS_PIN

Connect function pin to selected IO (PA).

0 to 44 for PAOO to PA44.

Other values for floating.

[21:16]

6’h3f

RTS_PIN

Connect function pin to selected 10 (PA).

0 to 44 for PAOO to PA44.

Other values for floating.

[13:8]

6’h3f

RXD_PIN

Connect function pin to selected IO (PA).

0 to 44 for PAOO to PA44.

Other values for floating.

6’h3f

TXD_PIN

Connect function pin to selected IO (PA).

0 to 44 for PAOO to PA44.

Other values for floating.

0x60

USART3_PINR

USART?3 Pin Register

[29:24]

6’h3f

CTS_PIN

Connect function pin to selected IO (PA).

0 to 44 for PAOO to PA44.

Other values for floating.

[21:16]

6’h3f

RTS_PIN

Connect function pin to selected 10 (PA).

0 to 44 for PAOO to PA44.

Other values for floating.

UM5201-SF32LB52x-CN

72/328

o
s
-
=

Vvo0.81

©2025 B (E= ) BRAF  http://www.sifli.com


http://www.sifli.com

LN

Sl

SF32LB52x

BB B R

FBIRINFE R/ Z Arm Cortex-M33 STAR-MC1@240MHz/24MHz, 984 CoreMark

= 14£8E 2D/2.5D 5|2, 576KB N7F, BT/BLES5.3

3 5-5: HPSYS_CFG B7FSEmRatR ( 4%)

Offset

Attribute

Reset Value

Register Name

Register Description

[13:8]

™w

6’h3f

RXD_PIN

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

Other values for floating.

6’h3f

TXD_PIN

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

Other values for floating.

0x64

GPTIM1_PINR

GPTIM1 Pin Register

[29:24]

6’h3f

CH4_PIN

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

Other values for floating.

[21:16]

6’h3f

CH3_PIN

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

Other values for floating.

[13:8]

6’h3f

CH2_PIN

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

Other values for floating.

(5:0]

6’h3f

CHI1_PIN

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

Other values for floating.

0x68

GPTIM2_PINR

GPTIM2 Pin Register

[29:24]

6’h3f

CH4_PIN

Connect function pin to selected I0(PA).
0 to 44 for PAOO to PA44.

Other values for floating.

[21:16]

6’h3f

CH3_PIN

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

Other values for floating.

[13:8]

6’h3f

CH2_PIN

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

Other values for floating.

(5:0]

6’h3f

CHI1_PIN

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

Other values for floating.

0x6C

ETR_PINR

GPTIM ETR Pin Register

[13:8]

6’h3f

ETR2_PIN

Connect GPTIM2_ETR to selected 10 (PA).
0 to 44 for PAOO to PA44.

Other values for floating.
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Offset

Attribute

Reset Value

Register Name

Register Description

(5:0]

™w

6’h3f

ETRI_PIN

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

Other values for floating.

0x70

LPTIM1_PINR

LPTIM1 Pin Register

[21:16]

6’h3f

ETR_PIN

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

Other values for floating.

[13:8]

6’h3f

OUT_PIN

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

Other values for floating.

6’h3f

IN_PIN

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

Other values for floating.

0x74

LPTIM2_PINR

LPTIM2 Pin Register

[21:16]

6’h3f

ETR_PIN

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

Other values for floating.

[13:8]

6’h3f

OUT_PIN

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

Other values for floating.

[5:0]

6’h3f

IN_PIN

Connect function pin to selected I0(PA).
0 to 44 for PAOO to PA44.

Other values for floating.

0x78

ATIM1_PINR1

ATIM1 Pin Register 1

[29:24]

6’h3f

CH4_PIN

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

Other values for floating.

[21:16]

6’h3f

CH3_PIN

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

Other values for floating.

[13:8]

6’h3f

CH2_PIN

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

Other values for floating.

6’h3f

CHI1_PIN

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

Other values for floating.

0x7C

ATIM1_PINR2

ATIM1 Pin Register 2
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Offset Attribute | Reset Value | Register Name Register Description

[21:16] | rw 6’h3f CH3N_PIN Connect function pin to selected IO (PA).
0 to 44 for PAOO to PA44.
Other values for floating.

[13:8] ™w 6’h3f CH2N_PIN Connect function pin to selected 10 (PA).
0 to 44 for PAOO to PA44.
Other values for floating.

[5:0] rw 6’h3f CHIN_PIN Connect function pin to selected IO (PA).
0 to 44 for PAOO to PA44.
Other values for floating.

0x80 ATIM1_PINR3 ATIM1 Pin Register 3

[21:16] | rw 6’h3f ETR_PIN Connect function pin to selected IO (PA).
0 to 44 for PAOO to PA44.
Other values for floating.

[13:8] ™w 6’h3f BK2_PIN Connect function pin to selected IO (PA).
0 to 44 for PAOO to PA44.
Other values for floating.

(5:0] rw 6’h3f BK_PIN Connect function pin to selected 10 (PA).
0 to 44 for PAOO to PA44.
Other values for floating.

0x84 PTA_PINR PTA Pin Register

[29:24] | tw 6’h3f WLAN_ACTIVE Connect function pin to selected I0(PA).
0 to 44 for PAOO to PA44.
Other values for floating.

[21:16] | rw 6’h3f BT_PRIORITY Connect function pin to selected IO (PA).
0 to 44 for PAOO to PA44.
Other values for floating.

[13:8] ™w 6’h3f BT_COLLISION Connect function pin to selected IO (PA).
0 to 44 for PAOO to PA44.
Other values for floating.

(5:0] rw 6’h3f BT_ACTIVE Connect function pin to selected 10 (PA).
0 to 44 for PAOO to PA44.
Other values for floating.

0x88 ANAU_CR ANAU Control Register

[6:4] rw 3’h0 DC_MR reserved for debug

(3] ™w 1’b1 EFUSE_VDD_PD reserved for debug

(2] ™w 1’60 EFUSE_VDD_EN reserved for debug

(1] ™w 1’60 EN_VBAT_MON reserved for debug

[0] ™w 1’b0 EN_BG reserved for debug

0x8C ANAU_RSVD ANAU Reserve Register
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BB B R

3 5-5: HPSYS_CFG B7FSEmRatR ( 4%)

Offset Attribute | Reset Value | Register Name Register Description
(31:24] | r 8’h0 RESERVE3 reserved for debug
[23:16] | rw 8’h0 RESERVE2 reserved for debug
[15:8] rw 8’h0 RESERVE1 reserved for debug
[7:0] rw 8’h0 RESERVEO reserved for debug
0x90 ANATR Analog Test Register
[7:5] rw 3’h0 DC_UR_ATEST1 reserved for debug

(4] rw 1’h0 DC_TE_ATEST1 reserved for debug
(3:1] rw 3’h0 DC_UR_ATESTO reserved for debug

(0] rw 1’h0 DC_TE_ATESTO reserved for debug
0x94 CAU2_CR CAU2 Control Register
[12:10] | rw 3’h0 DC_MR reserved for debug
[9:7] rw 3’h0 DC_BR reserved for debug
[6:4] rw 3’h0 DC_TR reserved for debug

(1] ™w 1’60 HPBG_EN reserved for debug

(0] ™w 1’60 HPBG_VDDPSW_EN | reserved for debug
0x98 CAU2_RSVD CAU2 RSVD Register1
[23:16] | r 8’h0 RESERVE2 reserved for debug
[15:8] r 8’h0 RESERVE1 reserved for debug
[7:0] rw 8’h0 RESERVEO reserved for debug

5.17 HPSYS_GPIO Z7152%

% 5-6: HPSYS_GPIO Z7FEEmLgT %

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] ™w 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] ™w 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]
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3 5-6: HPSYS_GPIO F1FaSmsts: (48)

Offset Attribute | Reset Value | Register Name | Register Description

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] ™w 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[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]

0x60 OEMRO output mode Register

[31:0] ™w 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

[12:0] r 13’h0 IN GPIO[44:32] input value

0x84 DOR1 Data Output Register

[12:0] ™w 13’h0 ouT GPIO[44:32] output value if output enabled

0x88 DOSR1 Data Output Set Register

[12:0] w 13’h0 DOS set 1 to pull up output of corresponding GPIO[44:32]

0x8C DOCR1 Data Output Clear Register

[12:0] w 13’h0 DOC set 1 to pull down output of corresponding GPIO[44:32]

0x90 DOER1 Data Output Enable Register

[12:0] rw 13’h0 DOE GPIO[44:32] output enable

0x94 DOESR1 Data Output Enable Set Register
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3 5-6: HPSYS_GPIO F1FaSmsts: (48)

Offset Attribute | Reset Value | Register Name | Register Description

[12:0] w 13’h0 DOES set 1 to enable output of corresponding GPIO[44:32]

0x98 DOECR1 Data Output Enable Clear Register

[12:0] w 13’h0 DOEC set 1 to disable output of corresponding GPIO[44:32]

0x9C IER1 Interrupt Enable Register

[12:0] ™ 13’h0 IER GPIO([44:32] interrupt enable

0xA0 IESR1 Interrupt Enable Set Register

[12:0] w 13’h0 IES set 1 to enable interrupt of corresponding GPIO[44:32]

0xA4 IECR1 Interrupt Enable Clear Register

[12:0] w 13’h0 IEC set 1 to disable interrupt of corresponding GPIO[44:32]

0xA8 ITR1 Interrupt Type Register

[12:0] ™ 13’h0 ITR GPIO([44:32] interrupt type

0xAC ITSR1 Interrupt Type Set Register

[12:0] w 13’h0 ITS set 1 for edge-sensitive interrupt mode of corresponding GPIO[44:32]

0xB0 ITCR1 Interrupt Type Clear Register

[12:0] w 13’h0 ITC set 1 for level-sensitive interrupt mode of corresponding GPIO[44:32]

0xB4 IPHR1 Interrupt Polarity High Register

[12:0] ™w 13’h0 IPH rising edge in edge mode, or high level in level mode of corresponding
GPIO[44:32]

0xB8 IPHSR1 Interrupt Polarity High Set Register

[12:0] w 13’h0 IPHS set 1 for rising edge in edge mode, or high level in level mode of corresponding
GPIO[44:32]

0xBC IPHCR1 Interrupt Polarity High Clear Register

[12:0] w 13’h0 IPHC set 1 for disable rising edge in edge mode, or high level in level mode of corre-
sponding GPIO[44:32]

0xCOo IPLR1 Interrupt Polarity Low Register

[12:0] ™w 13’h0 IPL falling edge in edge mode, or low level in level mode of corresponding
GPIO[44:32]

0xC4 IPLSR1 Interrupt Polarity Low Set Register

[12:0] w 13’h0 IPLS set 1 for falling edge in edge mode, or low level in level mode of corresponding
GPIO[44:32]

0xC8 IPLCR1 Interrupt Polarity Low Clear Register

[12:0] w 13’h0 IPLC set 1 for disable falling edge in edge mode, or low level in level mode of corre-
sponding GPIO[44:32]

0xCC ISR1 Interrupt Status Register

= AN
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3 5-6: HPSYS_GPIO F1FaSmsts: (48)

Offset Attribute | Reset Value | Register Name | Register Description

[‘%I:I,‘w] RSVD

[12:0] rw 13’h0 IS Interrupt status. Write 1 will clear interrupt status of corresponding GPIO[44:32]
0xEO0 OEMR1 output mode Register

[fw 1:1 BJ RSVD

[12:0] ™w 13’h0 OEM output mode of corresponding GPIO[44:32]
0xE4 OEMSR1 output mode Set Register

‘31:13‘ RSVD

[12:0] w 13’h0 OEMS output mode Set of corresponding GPIO[44:32]
0xE8 OEMCR1 output mode Clear Register

l}l:l%‘ RSVD

[12:0] w 13’h0 OEMC output mode Clear of corresponding GPIO[44:32]
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6 DMA

6.1 DMAC

6.1.1 Tf&4¢

DMAC (Direct Memory Access Controller) HI TSk I P/ W] Mtk DX 18] A s 9z T4 . DMAC 347 8 4>
MSTIEIE , A E ARG E R DCTR] S B AR HEE D], 53 e B A A g BN s S Y, DT SR
Fifitien-1rfifian, fEffde-FM, AMR-TERAS, SMR-IMEZ MM SRR, A% CPU ) LE& . DMAC X
FRoh s NS R S A2 ARSI RS, DMAC JE 4N Y DMA iR 62, TGS Fls M
98 FETERG e ilaa s, DMAC A4 RFAMEAY DMA 153K, RPE R HE . Y24 il R AT,
DMAC KBRS 2 i ZARM PR IRGZ s I HAEBAROLSC i iz ok fe b, BSe Lo i i i se g ik
Fritdifiz . B EE L EEE R, BERS™ A h e PTC filk .

6.1.2 FE4FE

. P AHB T EL, Ali)jl SRAM, PSRAM, FLASH, AHB Fil APB #M&%:

o 8 AN ) AT P S

« BANEIER DMA K AITE R Z 64 DAME DMA R ESE 14>, Bl 8RR

o BEEIE SR 4 RYPUEHICE, DR SCSOR RIS REGHLE S5 R/ R

o CRROMREIAAEES . RS BISMAE . APt e B LA SN S MBE 0 BAHE 14 i

o WEHLHEAN H AR A0 S SRR T L OB L U YI). JEUR E R A bk AR A% S TR R
ANHERTXESE, JF SRR B Bl

« BARAGHHATEOTRCE SN 0 B 65535

o RHESR G, SRS UG B SRR 3

o BENRIESCRE 3 MRS . AR TE . PR B R, JT RIS AR B SR e PTC filt

o BRNIEE SCRFRTRC B ORGT iHuE fisi =X

6.1.3 SMEIEK

BpANIEIE S B CSELR1/2_CxS 7 64 AMAMEFRIFH AL B — MENZE E W E TR, 125NN
FSARN SR E BIZ0EIE . DMAC RYAMIERRT .

% 6-1: DMAC /MBS R F

CSELR1/2_CxS DMAC1

0 mpil

1 mpi2

2 /

3 i2c4

4 usart]l_tx
5 usart1_rx

ZERT .
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% 6-1: DMAC SMZiEkE (4)

CSELR1/2_CxS DMAC1
6 usart2_tx
7 usart2_rx
8 gptim1_update
9 gptim1_trigger
10 gptim1_ccl
11 gptim1_cc2
12 gptim1_cc3
13 gptim1_cc4
14 btim1
15 btim2
16 atim1_update
17 atim1_trigger
18 atim1_ccl
19 atim1_cc2
20 atim1_cc3
21 atim1_cc4
22 i2cl
23 i2¢c2
24 i2¢3
25 atim1_com
26 usart3_tx
27 usart3_rx
28 spil_tx
29 spil_rx
30 spi2_tx
31 spi2_rx
32 i2s1_tx
33 i2s1_rx
34 /
35 /
36 pdml_1
37 pdml_r
38 gpadc
39 audadc_chO
40 audadc_ch1
41 auddac_chO
42 auddac_ch1
43 gptim2_update
44 gptim2_trigger
45 gptim2_ccl
46 audprc_tx_out_chl
47 audprc_tx_out_chO
48 audprc_tx_ch3
49 audprc_tx_ch2
50 audprc_tx_chl
51 audprc_tx_chO
52 audprc_rx_chl
53 audprc_rx_ch0
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% 6-1: DMAC SMZiEkE (4)

CSELR1/2_CxS DMAC1
54 gptim2_cc2
55 gptim2_cc3
56 gptim2_cc4
57 sdmmcl
58 /
59 /
60 /
61 /
62 /
63 /
6.1.4 DMAC IhgefiA
6.1.4.1 DMAC %35
DMAC
™~
> > int
REQ j\> CH1 | INT Figger™
°
L .
e ° >
il Arbiter
< ACK ) cHe |
N
\ 4
A
P > REG AHB master
’ A

AV
< AHB >

[ 6-1: DMAC Z&513E&

6.1.4.2 fEEIZLE

DMAC il CPU JH& ik 44452 AHB 2k, 4 CPU Ml DMAC [RIBFi R AR R B bR (E6E sk sM% ) B,
DMAC K A REZS B 15 CPU Viln R MLk, B RLMEASPATIEFRREE, DMRIE CPU Z/00] DIAF 3] — 1 4
g, [FP, MHT RS S DMAC Vilal#i[E AHB BRI, DMAC Vil it P, YMeiss e
VilAl;, DMAC 5E— 2% eiE i Rs 2 2 /4> HCLK 1, BRI T-950) HFRAY AHB 257 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

HMBR B N EE SRS , AR R, ATARSL AR TER . TS 3l DMAC FRoTiE sl b (&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 fEEHEATT
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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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

L4 B LG VR Mok A H AR HbhE FH CPARx, CMOARx L)}z CCRx_DIR i . WS fdifie 7 ( CCRx_MINC Fl
CCRx_PINC M7 it & ), F5eml—2ERontE, W TR Ea— e thtin b 1, 2 504 (5%
HYALFE—20)s

TEAEHIE AR P, X SEAF A e IR R SR R O EL. ARPFICIEARAR BT IE A A Mokt o 38 SMR FIFO FOF i
HEBCE ARG, A A 0 ik B s

6.1.4.11

6.1.4.12 BiEHE

DMAC EE#88 BA R B [ AP 5e 9. Y hiRas A i P OUeAUE CRECHESR s iR ), &k
AL B Y PROTAE S el AL . Bl S RS S O A RGEE A TR, IR IL E iE A

AR I T HEN B LS

1. St ) I A5G T A7 il e B U A e

2. [N B AL R sl i ANy, dil CCRx_PL RIS LS =

3. RIS CCRx_PL MIAHIRIRY, @ S 5/ MO (niliE 1 Le Tl 2)
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6.1.5 DMAC ZH158%

< 6-4: DMAC EHFasM bR

Offset Attribute | Reset Value | Register Name | Register Description

0x00 ISR

[31] r 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] T 1’h0 TEIF7 channel transfer error flag

[26] T 1’h0 HTIF7 channel half transfer flag

[25] r 1’h0 TCIF7 channel transfer complete flag

[24] r 1’h0 GIF7 channel global interrupt flag

[23] r 1’h0 TEIF6 channel transfer error flag

[22] r 1’h0 HTIF6 channel half transfer flag

[21] r 1’h0 TCIF6 channel transfer complete flag

[20] r 1’h0 GIF6 channel global interrupt flag

[19] r 1’h0 TEIF5 channel transfer error flag

[18] r 1’h0 HTIF5 channel half transfer flag

[17] T 1’h0 TCIF5 channel transfer complete flag

[16] T 1’h0 GIF5 channel global interrupt flag

[15] r 1’h0 TEIF4 channel transfer error flag

[14] r 1’h0 HTIF4 channel half transfer flag

[13] r 1’h0 TCIF4 channel transfer complete flag

LRI
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& 6-4: DMAC FiFaaisisR (4)

Offset Attribute | Reset Value | Register Name | Register Description

[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] r 1’h0 TCIF3 channel transfer complete flag

(8] r 1’h0 GIF3 channel global interrupt flag

[7] T 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 CGIFE.

(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] T 1’h0 GIF1 channel global interrupt flag. Set when any of TEIF/HTIF/TCIF asserted. Cleared
when TEIF/HTIF/TCIF all cleared.

0x04 IFCR

[31] 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 CHTIEF7 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 CHTIE2 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

[3] w 1’h0 CTEIF1 CTEIF, transfer error flag clear. Write 1 to clear TEIF.

2] w 1’h0 CHTIF1 CHTIEF, half transfer flag clear. Write 1 to clear HTIF.
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Offset Attribute | Reset Value | Register Name | Register Description

(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] rw 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] rw 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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3 6-4: DMAC FiFaamai (40)
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
LERT T
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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
UMS5201-SF32LB52x-CN 90/328 V0.81

©2025 B (E= ) BRAF  http://www.sifli.com


http://www.sifli.com

LN

= '“ ~LI SF32LB52x

. . X Ih#E K /IMZ Arm Cortex-M33 STAR-MC1@240MHz/24MHz, 984 CoreMark
B #H B & B {448 2D/2.5D 5|8, 576KB 7, BT/BLE 5.3

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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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 ™w 32’h0 PA eripheral address
perip

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 memory-to-memory mode
’h0 MEM2MEM d

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 UL
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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

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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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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(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
1: ™w eripheral address
31:0 32’h0 PA peripheral add

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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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 memory-to-memory mode
’h0 MEM2MEM d

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 UL
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[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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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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(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 CPARG6
1: ™w eripheral address
31:0 32’h0 PA peripheral add

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 CMOARG6
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[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 memory-to-memory mode
’h0 MEM2MEM d

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 UL
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[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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[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 CNDTRS8

[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 ™w 32’h0 PA eripheral address
perip

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.

0xA0 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

6.2.1 &

ExtDMA (Extended Direct Memory Access) AR XS 2R L AN [R]) Hahik X ] A i 1 7 i 3808 2 TAE . 5 DMAC
ML, ExtDMA TEVSIRISMRAFAERS (A0 FLASH ., PSRAM) FFACR T, (EAUH — N8, U 4 790 55iis
HoAm R AN K o

6.2.2 EE4FE

. B AHB F¥%, n[iJjln] SRAM, PSRAM, FLASH %, 4% BURST &%

o BAMEREIE, NEEEN 16, v 32 LRI FIFO

Uk A0 B PR MR R 4 5 in], JFSCREHhE 3 2

R B E B RO 2201, BEITREE 4 T, RIS R G 4M 7
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< CHIESCREEE . TR e, RRE R IR [ PTC ik

6.2.3 IhgEfiR
6.2.3.1 fE@WE

ExtDMA 1 CPU M H B T4k 45 hs AHB 24k, 4 CPU Ml ExtDMA [ali 77 [ Al [Rl 776 25, ExtDMA 5K
ATRESES CPU Vi ARGk, HRE MBI TR ML, LIGUIE CPU /0] IS EFR > B v . [RIHE,
MHT A S ExtDMA PiliAH[R AHB HARM, ExtDMA P50 Sitdi 2y R %, ExtDMA {25% H AHB Burst
i, IAEDTn) Burst (5 AU FEAERR I, BHIZCR ST DMAC,

6.2.3.2 iRt 5403

ExtDMA RY{EHbHE SRCAR 5 HARHBAE DSTAR ARIN VU5 %F 55, I HIREHE A % CCR_SRCSIZE 5 H &
{37 5% CCR_DSTSIZE WL /05 & DUy

ISERE T Mok ( PEHbhERN HARHEAE B CCR_SRCINC 1 CCR_DSTINC 43I E ), ExtDMA 45—k I
B EE B AR EE S AR, W RIS ABER bt i — R bRk [ 4, B0 R RE L . My
kA b A X 3 T ) [ 2 A kY FIFO, 2 CRC OB A H

6.2.3.3 fEH{ERE

CCR_EN &ilE M e 2 fi4s. 244 CCR_EN 5 1 H CNDTR A% 0 i, B EHmsEsh, 5 Y miE e
mf, BME 2L e 25E, TEHEAJE 0 il CNDTR 257 %52 5 ExtDMA &5, BT LALE 2 BT 2455
HESHE R EEH, BN e mE b

6.2.3.4 fEH#E

Btz iyl CNDTR FLE, APOF 15— D HociH 4k, SRl o 3 220-1, il CNDTR AL 1000
BF, MMEAREEE R 4000 T35, Btz /s, Boe—R U153, CNDTR #i§ 1. CMPRNDTR FK/RFf
BHARE R, ATEERMRE . B3EdEita)5, CMPRNDTR H i E 014 CNDTR, 25858 —k U5y
H A, CMPRNDTR Ji# 1, CNDTR 5 CMPRNDTR #{#F] 0 i), $disi 55 A58, ExtDMA 15 1 f& i,

6.2.3.5 BHEIHLE

ExtDMA A= i Al PTC filt & {55, JF T S e B A A b RE o A& fmoe =/ b—2Fmt, 74 HTIF FRiAl
filke . FEfmaoe s, 77 TCIF A . Fefm kA BEVTISHIRIT, 742 TEIF IRl 4 o

Tl i CCR A {74 TCIE/HTIE/TEIE S5¥E A flifE. FrWriRasnT i ISR A 74w vill, Jfifid IFCR %17
TR

6.2.3.6 REAIE
N P R AE B SRS B ExtDMA B ok 45 o, Al CCR_RESET & 1 £ ExtDMA 2%, H {5 CCR_RESET
ZAE 0, HEB B A A SR EZ L,
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6.2.3.7 HEEERERRE

1. BB DU X 5E R b SRCAR 5 H bt DSTAR,
2. Hfif* CCR_EN & 0 B, VAU AL, WAL A 75 A CNDTR 27748
3. 7E CCR FfiavHBLE N IS4

Hihiki6 345X CR_SRCINC F1 CCR_DSTINC
o JEEE 7 CCR_SRCSIZE 5 H A% % CCR_DSTSIZE K U=y
- b ffigE

4. CCR_EN ' 1, Jash#daiiz .

5. G FFrh W ERIFALEE, #F CCR_EN # 0,

o

6.2.4 ExtDMA ZH1Fs5

% 6-5: ExtDMA 175t %R

Offset Attribute | Reset Value | Register Name | Register Description

0x00 ISR interrupt status register

[3] r 1’h0 TEIF TEIF, transfer error flag

2] T 1’h0 HTIF HTIF, half transfer flag

(1] T 1’h0 TCIF TCIF, transfer complete flag

[0] r 1’h0 GIF GIF, global interrupt flag

0x04 IFCR interrupt clear register

[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)
[17:16] | rw 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: INCR16 (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.
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% 6-5: ExtDMA E1FeSmat®R (&)

Offset

Attribute

Reset Value

Register Name

Register Description

[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.

™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

I’h1

DSTINC

destination increment mode

Defines the increment mode for each DMA transfer to the destination memory.
0: disabled

1: enabled

™w

1’h0

TEIE

transfer error interrupt enable
0: disabled
1: enabled

™

1’h0

HTIE

half transfer interrupt enable
0: disabled
1: enabled

™w

1’h0

TCIE

transfer complete interrupt enable
0: disabled
1: enabled

[]

™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 0 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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7 EEIME

7.1 I2C

7.1.1 &%

12C (Inter-Integrated Circuit) #% [ 3235 T 50 5 B 1 (0, A8 F8e 5 12C AhBoilfs , Wl iy ik
i i AR 12C s 12C N 8 F°19 FIFO, A LI T8 S , T i i DMA AT 80325 . 12C SCRibrn
TR (standard-mode) STy (fast-mode) | FanR AR (fast-mode plus) DI i AR (high-speed-mode) ,
i F HUEAT IR 3.4Mbps.

7.1.2 EEHH
nJ [FHE N B S5 NIE

- TFRHAZ R

o SCRPPRERE (B 100kbps)

o SCRPPERE (R 400kbps)

- SRR PG (R 1Mbps)

o SCRFREAR (B 3.4Mbps)

o MR BB SV 7 AR 10 Rk
- MM SRS 7 HoAs Ik

o ARG AR

o SCRFIPPISERE (clock stretching)

- 8 ¥ FIFO, #§ DMA

S| R D R N

- IMSLEGTIBER B, SCRE RGBS A 1Y
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12C
Analog ; Digital
<SCL, Noise — seli » Noise — [ CData - folk
. ) ontrol
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§Mbrai. Kfr SROINACK, U05RA 1 &4 1 dF v 1154

- R R IEEHES A DBR,

. TCR=TCR_TB,

. A1) SR_TE HLEIM 1, S%FF TE Hiki,

. SR_TE 5 1 i§Mbrdi. KA SRINACK, U15RA 1 &5 - IF b 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] rw 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.

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
7.2 SPI

7.2.1 &I

SPI 4% 3 FhiEf54%: SSP/SPI/Microwire, SSP/SPI A4 Tl {E MY, #ibil%gsnl LA B N Master &, Slave f5
Ao Microwire AP TIEAF ML, #H#{ T L E A Master *ﬁﬁ SPI #= il #5 N B A% [H2IX FIFO, &i% FIFO
FHEZIL FIFO SEZE [ — N Hiuhl, 2%k i35 FIFO, HiZbhibitijii) & 1% FIFO. FIFO SAF4R{F i
1 DMA 5 [alfR
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7.2.2 EE4HE

o %F; 3 FE fEHE R SSP/SPI/Microwire

« 2 4 3 32Bit BEE SRR

« SPI A&=0 iR R FIAR A A3l A3 77 A7 4% SPO Al SPH X &
o FikfE SRR

« FIFO Y& 32Bitsx 16Entry

o FEMURIEHR S DMA #iX

. HPSYS 1) SPI & B &h i %A 48MHz

SPI_CLK CLK GEN

PINMUX TXFIFO

RXFIFO
SHIFT REGISTER
DMA ctrl
¢ DMA_ACK
> DMA_REQ
N Ctrl logic
%] o
S g INT P> SPI_INT
m <: B
£ &
NS

7-2: SPI Z5HE

7.2.3 SPI IhEEH A

7.2.4 #EOES
SPI_CS HfE F (55 s & B s i 4615 = -

MEEAE SPI UM B ERT, SPI_CS FIfE R (S, 7E SPILCS M 1 74F 0 FR—IREIR LA, Mo 48 1
FOR— UKL A5 FEfER Master #EATIIFIG, SPLCS EAE S, tpvHIRSL. fefEh Slave HE7l
fait, SPI_CS ZHiAfGS, HIMRIKS),

M EAE SSP UMY N ERT, SPI_CS FTHa/R—WisE L5 I iR, — e ks m— Wi s e i s, Tk
v R A R — A RIS RIS o BEMUEIE FAE S T AR T . AE4E N Master JEATIEAS R, SPI_CS EfiHifE S,
HNEREREN . 7EVEN Slave HEATIE S, SPLLCS EHMiAfS S, HAMNTFIKs,

M ETE Microwire PMC B ERT, SPI_CS FIfERIE(FY, 7 SPILCS M 1 28 0 TR —IREI LRI in, Mo
AR 1 TR —IRE AL ZE R . Microwire TMSCT SPI HAEAE A Master #4738 (5, MR SPI_CS ZHii {55, H
NTBERS]

SPI_CLK &8 MRS5S, 7EMEN Master SEATEIT 2655, TEMEN Slave HHTIBSHHEMALS 5,
SPI_DO & [ 4MERIIEHRE S, TX_FIFO %R SPLDO L MSB first FOMIE &% 25 . ANEVEH Master
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WA Slave, MR EHIMEE,

SPI_DI /ML R EIE(E S, M SPLLDI GBI %dE, 775 RX_FIFO B iy CPU 5{ DMA £, ANEE

N Master I£42 Slave, IAZEHIAES,

7.2.5 FIFO

SPI #&Hil# 1A TXFIFO 1 RXFIFO, v Fe#ha 32 e, REEHSZE 16, W FIFO #fn] LIl CPU B¢ DMA 1jifa],
MHBIEWES A EE, Wi FIFO FE= A —Hbdik, Azl S50 2550 5 3] TXFIFO h, MiZthk e 2%
e RX_FIFO i RA B .

FIFO f—ykiiln] Rl LIS A h—2550dE (TRieBdaiive ), I+ HXF FIFO sl (AR A Te 2 32 i, an
AR BN TEAE 32 i1, KIERT SPI 28 Z 0% TXFIFO 9 32 Fisrh s TR B AL TE 304y, BaUkhs SPI #5:5
R T EALTE 7 4h 0 J5 5 A RXFIFO,

FIFO A] DL Hh i Al CPU B 3c ., Wnl DAl CPU #2if] FIFO MRAEFAARLIMACH. . CPU RIS H 45K 1)
TXFIFO H#{a )\ RXFIFO %48

FIFO i DMA_REQ il DMA #iil#83¢ 5., i#’H DMA [a] TXFIFO E%{a )\ RXFIFO 3244 .
Y FIFO i W fl CPU 38 B, FEa Wi 44T -

« 2 RXFIFO H Bl MUK T3 A4 FIFO_CTRL H RFT MU{HIT, SPI 5l gs2s/” A B 1 CPU SKi2HL
RXFIFO H 54 o

« 4 TXFIFO H W4 NUN T 2 FE 4% FIFO_CTRL ' TFT FYEAN 1 i, SPI 458823 A bl CPU i)
TXFIFO 15 %

4 FIFO it DMA_REQ Fll DMA A2 H B, 77/ DMA_REQ 44T .

« 4 RXFIFO HAYEHRASOK T 27 77-2% FIFO_CTRL 1 RFT [9{E A, SPI 4528457k DMA_REQ i/l DMA
SR EHL RXFIFO %R .

« 4 TXFIFO HEEA$0NT 27 74§ FIFO_CTRL H' TFT MY{ELIN 1 B, SPI #5ifil#5 437 /F: DMA_REQ i@ %
DMA [i] TXFIFO H 5% .

PR SN T AR EEFEEE SIS, B P RXFIFO overflow 5% TXFIFO underrun 1ML HFL .

7.2.6 EHEER

o SPI ¥4 SPI S22 XU T [aIAEH LM E MY, 4% TOP_CTRL 2Ff7-4at SPO HI SPH Y5 B4 Ky DURh TR =
SPO 158 SPI & il g8 A i e sUZ 5 AL T IDLE RASHHMERY SPICLK M# I, 4 SPO 24 0 i), SPI_CLK
Wt SRAR LI, 25— i e BT 24 SPO N 1 B, SPI_CLK Wy tE M I, S— Nl P, SPH
T SR SR A B B Y LA BRI B B, 24 SPH A 0 B SPI 45 4% ) SPI_CLK (55— Mi/1#T
FFUGRAE SPLDI L%kl , M SPICLK W55 — Ay 49K 3) SPI_DO ( SPI_DO I BRUERE & 1% EdE 11
MSB ); 4 SPH iy 1 I} SPI #fil## A SPI_CLK 55— 1 iy TFiRIKE) SPI_DO, M SPI_CLK 5 — 1T
FHiERAE SPILDL F 8 . BAGE G P WL 7-3F1 ] 7-4,
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| | |
SPI_CLK SPO=0 tee
| | |
oo M\ M\ I/
SPI_CLK I 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~ ees | P
SPI_CLK I | [ \_( \_(
I I I | I I I
e W N N O B B O s
I T T 1 I |
I I I | I I I
SPI_DO | BIT[N] KBIT[N-l]I (XY} 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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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
B HJEME N SPI_DO i FHfY) PIN HYZNAETTZ k48N SPIDIO, fE =4k TifEn, T 2717es CLK_CTRL H
) SPI_DI_SEL %M 1.

7.2.6.2 EIEEE
PEAT SPI #=Hil# 3815 e 2L LA R S

1. & # PINMUX, FXFRY PIN &% # 3 SPI {5 IfE
2. WETMNE
- i TOP_CTRL ZFf#¢s 1111 FRF KT B {5 P
- FRF=0: SPI #pY
« FRF=1: TI-SSP WY
« FRF=2: Microwire P}
3. Master/Slave FizUIXE
« SPI_CS/SPI_CLK 1] LAZ3Jill Bl & Master/Slave £, Master £xCRI 1 SPT #5259 31, Slave ARl SPI
FEfl RN S I E 5
« j#izt TOP_CTRL 2717 £5H7(%) SFRMDIR Kt & SPI_CS [/ Master/Slave F= ;
« SFRMDIR=0: Master #<3;, SFRMDIR=1: Slave f&z{
. jfit TOP_CTRL #1741 ) SCLKDIR K HE SPI_CLK [ Master/Slave
+ SCLKDIR=0: Master #57{, SCLKDIR=1: Slave &z
« — B, SFRMDIR il SCLKDIR Bt & Ay HH Rl A=,
4. BFpPIARIE
- WHE SPI AAP YRR 2
(a) BE A7 dr CLK_CTRL ') CLK_DIV & Sp 44 o345 L
(b) & A ff v CLK_CTRL "'f#) CLK_SEL JEHEI#IORIE, CLK_SEL=0: JEFEIMHIN 4, CLK_SEL=1:
VEPRUR P
(c) P& PifF#s CLK_CTRL /) CLK_SSP_EN LAfifif SPI B4, 1. {fifiE SPI B4,
« SPI AR i b AR o B 3 — AR 2, SR AR R PR B R BR L CLK DIV, &
4% 7E HPSYS H1ly 48MHz,
5. AR TR
o HF 8-32bit BRI, % 274 TOP_CTRL H[%) DSS ] LIRC B HIRA 58, BIRNITE =DSS+1.
6. PRYEREE
o B A R SR B RS , K R MBS A TXFIFO, M RXFIFO HszER T Ze il iy %t o
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 BEEAERT LA CPU B T4k F E 35 In) FIFO Skoe i, W] LAilid DMA 58K .

« MH CPU #EE I, —Bekidi SPT #2 il #5238 i rh s 1 CPU RS TXFIFO (% RXFIFO, TXFIFO
Xof I 1) F R o A A T TIE B0 1 RAHEE, fTRESS 4 TXFIFO "8l MU N T8 T fr s
B TET (M, SPIf&EHl#eAk h TX rPWHE A CPU, RXFIFO R 4 B b B 27 e e RIE 3560 1 3K
fifife, {HHE/S Y RXFIFO HH g8 MUK T-H - d th iy RET {E, SPI ¥ 8% A& il RX HhW@ i CPU,

. CPU W] Lhid i 481f) FIFO ARFAKEHRAE FIFO, FIFO STATUS ZFffdi

STATUS 7738 2X
TNF 0: TXFIFO T.f; 1: TXFIFO ki,
TFL TXFIFO g, Misai R o if, TXFIFO MHEZS , 454 TNF AT
TUR 1: TXFIFO &5 UNDERRUN, Rl TXFIFO A% BPIRASF SPI #& i #$ A 1 TXFIFO BEHURIE,
RNE 0: RXFIFO *H%5; 1: RXFIFO JE75,
RFL RXFIFO HEEL. Mkl oxF B}, RXFIFO 225 ki, 545G RNE M{E kKA.
ROR 1: RXFIFO &/ OVERRUN, Bl RXFIFO MRS T SPI #&=il4548 1 RXFIFO B A#AE,

- CPU j# ) STATUS Z3f#4%, 7E TXFIFO ARHRYATIE T, T LAME TXFIFO s ings 2 A% i ; 78
RXFIFO JE45 & B T T LA RXFIFO Hr sz Bl 2 () B
o 4fdT ] DMA #RYERCRRT, SPI 5] 2440 1] DMA & 1K i3 31 DMA B 741, ¥ RSRE 5
1 fiifig RX $dls i) DMA ZiiE, 78 RX FIFO Y82 T RFT i}, SPI &3k il DMA K. ¥ TSRE 5
1 ffifig TX 5 A DMA IhiE, 78 RX FIFO HAYEEZ T RET A, SPI &k i DMA iR,
7. {fifie SPI #5:7H12%
« % 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 155l
- 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
. HE pinmux

CEEIF MY

. ERTBIIR

- WCE RO

W

fiRE SPI ¥ Hill#%

Viln] FIFO FFAU %

SEBUSCA, CHT] SPI FEil 4%

®» N o v oA W N =
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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, REBAERE, SPIEHIESASE RXFIFO, ARG, BT 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 #7251y RWOT %8 1, fiflE Receive-Only fix{,
(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 Z1758

R 7-2: SPI H1FSEmLGTR

Offset Attribute | Reset Value | Register Name Register Description
0x00 TOP_CTRL Top Control Register
LR T L
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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 0~31 indi-
cated data size 1~32 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]

™w

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]

™w

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], rx-
fifo_wdata[31:16]

0x2 = apb_prdata[31:0]= rxfifo_wdata[7:0],  rx-
ﬁfo_wdata[ 1 5:8], rxﬁfo_wdata[23: 1 6], rxﬁfo_wdata[3 1:24]
0x3 = apb_prdata[31:0]= rxfifo_wdata[23:16], rx-
ﬁfo_wdata[3 1 :24], rxﬁfo_wdata[7:0], rxﬁfo_wdata[l 5:8]

™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

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

UM5201-SF32LB52x-CN

133/328

Vvo0.81

©2025 B (E= ) BRAF  http://www.sifli.com



http://www.sifli.com

=
—9ad ™ |
B oW OB B

SF32LB52x

FBIRINFE R/ Z Arm Cortex-M33 STAR-MC1@240MHz/24MHz, 984 CoreMark
= 14£8E 2D/2.5D 5|2, 576KB N7F, BT/BLES5.3

3R 7-2: SPI HTFERMUAR (42)

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

0x3C

CLK_CTRL

CLK Control Register

™w

1’h0

SPI_DI_SEL

Select spi_di source.
0: from port SPI_DI.
1: from port SPI_DIO.

™

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]

™

1’h0

TXD_OEN

TXD_OEN control when TRI-WIRE mode
1: SPI_DIO is input
0: SPI_DIO is output

™w

1’h0

SPI_TRI_WIRE_EN

SPI_THREE_WIRE_MODE_EN
0: normal mode
1: enable TRI-WIRE mode

7.3 PTC
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7.3.1 &9

PTC (Peripheral Task Controller) SIS g, AT LUART MR CPU,  H 358 A ME AR EL A
JERHERIES . BT @M F il %, PTC REWS A sk S &AM TARBA U TR, JF BLAEIS R ix 2t
1155 BRERA R A B K BAE S5 P81, I 52 2 A ELDVER e B A 55 5 . 7EAE 55 Bt T fe b, CPU Al LA—
ELPRAFRENR , I RO DIFE

PTC 3L 8 ANl A NliE il LS HR s i & IR, JFal BeE S AESs o nIPETRUE ST EUFE e K sE
Bl IS AR L B fg s R N A e, S Bs 2 T 5 w5 s A B IR 5 [l B diE AT
5 SERUNE, LA A DTl e B AT S5 o BRI T O A R R I SR A A 2R T
Pic & A SE R PR TS5

7.3.2 FE4HE

o 8 /M7 E A AT R AR

o RA-EIEfLE TR 128 AR IR IERE, {24 PTC H S 9AlLE
- [jilA] AHB I APB AMsEHEIEZS 1], HS0HF word X 5F15[0]

o CFPHEES R, SuRENS

o SCHF 32 a5/ ki

o ATHDE i & KR 1~1023, BCRRIK il %

- AICE A& SEIR 0~65535 7~ HCLK J&1

o BEEPLSEG PR, 8 IE g M R

« 4> word A FFAEANAS A FH T EIRZ AT

7.3.3 INgEHIIA
7.3.3.1 iBiEf%k

FAMEIETTLATE 128 M P Es: | MENfK, HEREZAF /A4S H TCRx_TRIGSEL. fiil & I8 b 45~ oMk ™
A, ATFRRIMERREE TR A, Ll DMA 5250, 10 Bif%, wrtdsspds, s T PTC H O MiEiE
SECFA . il R USRS T LAiE ) TCRx_TRIGPOL 4%, fil & IR1ES: 10 FIAG S0, & 32 4~ 10 "P{UEE[M
P 4 AMEMRL R TR, BARERSE T PTC % GPIO31_0,GPIO63_32 2521 fF 4%, 10 fil R IFA L8 £

THIEW A B CPU ¥ TCRx_SWTRIG 2 {7+ ELI%fih % o 24 TCRx_TRIGSEL & 0 i}, i#iE Y fiEi# i TCRx_SWTRIG
AR o

UM5201-SF32LB52x-CN 135/328 V0.81
©2025 B (E= ) BRAF  http://www.sifli.com



http://www.sifli.com

:h".'

SF32LB52x

FBIRINFE R/ Z Arm Cortex-M33 STAR-MC1@240MHz/24MHz, 984 CoreMark

B O B K S4£8E 2D/2.5D 5|2, 576KB [N7F, BT/BLES.3
% 7-3: PTC1 b & iE
TRIGSEL PTCI1 trigger source TRIGSEL
127 PTC1_CHS8 PTC1_CH7 PTC1_CH6 PTC1_CH5 PTC1_CH4 PTC1_CH3 PTC1_CH2 PTC1_CH1 120
119 USB_RX USB_TX 12S1_OF 12S1_UF / TRNG_RANDGEN | TRNG_SEEDGEN | HCPU_SLEEPDEEP 112
111 EPIC_LINEHIT EPIC_DONE / LCDCI1_ERR LCDCI1_LINE LCDCI1_LINEHIT LCDC1_FMARK LCDC1_DONE 104
103 LCDC1_BUSY / EZIP1_ROW EZIP1_DONE USART3_TXBYTE | USART3_RXBYTE EXTDMA_HT EXTDMA_TC 96
95 / / / / USART2_TXBYTE | USART2_RXBYTE | USART1_TXBYTE USART1_RXBYTE 88
87 / / SDMMCI1_DATIDLE | SDMMC1_CMDBUSY SPI2_START SPI2_DONE SPI1_START SPI1_DONE 80
79 12C3_RF 12C3_TE 12C3_DMADONE TSEN_DONE 12C2_RF 12C2_TE 12C2_DMADONE AES_DONE 72
71 12C1_RF 12C1_TE 12C1_DMADONE / / / / / 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 / / / / / / / / 40
39 DMACI1_HTS8 DMACI1_HT7 DMAC1_HT6 DMACI1_HT5 DMACI1_HT4 DMACI1_HT3 DMACI1_HT2 DMACI1_HT1 32
31 DMACI1_TC8 DMAC1_TC7 DMACI_TCé6 DMAC1_TC5 DMACI1_TC4 DMACI_TC3 DMAC1_TC2 DMACI_TC1 24
23 / ATIM1_COM ATIM1_CH4 ATIM1_CH3 ATIM1_CH2 ATIM1_CH1 ATIM1_TRIG ATIM1_UPDATE 16
15 BTIM2_UPDATE BTIM1_UPDATE / / / GPTIM2_CH1 GPTIM2_TRIG GPTIM2_UPDATE 8
7 GPTIM1_CH4 GPTIM1_CH3 GPTIM1_CH2 GPTIMI1_CH1 GPTIMI1_TRIG GPTIM1_UPDATE | HCPU_SLEEPING 0 0
7.3.3.2 BEESE

W A PU TS5, @) TCRx_OP [ ., 4 TCRx_OP 4 0 i,
MR NS HHEEE A TARx Af7ands [ it . 24 TCRx_OP & 0x4~0x7 Hq“

AR ] B A AR 2, 5 TDRx F A7 Hh BB it

B A LS

, 2K TDRx 27
B A LUR 2 Jofs TARx AP A7

5785 /8 A2 55 TS 7] TARx AFA7 4548 ] (14 b
ﬂt TARx 271718 15 10 A NS B 25 A7 A ik, DR MG T84T 55 s 1 B 00 2 ik A DR A 8 e & AR 0, REANR
TASIECE, MM ZE SMS A TR s TR

HRINEDL T, TCRx_REPEN 4 0, 3l 18 7] JCRR U B fih & S 74155 . 24 TCRx_REPEN 7%1 1 i, A LA RCRx_REP
AT E I AT 55 KL, Es—dtﬁ 1023 . 24 RCRx_REP KF 0 W}, il A= — ik, stHiT—ik
{E55, J¥F RCRx_REP J# 1; E %] RCRx_REP J& %] 0 LI, Ellﬁﬁm”/;z/ﬂfrfzélz, mxéﬁ}%&%ﬁnﬁo

AN TARx ZFfFants M LA T 5 ABRME S, S AslE s i, aIERN I3 — s R PTC fill &8, (W)

By F=4= ISR_TCIFx fpis, FF24 IER_TCIEx & 1 BfF=4= i, 24 TCRx_REPIRQ & 1 B}, {{*4 RCRx_REP #§EIX

%&E%lﬁiﬁﬁ:ﬁm:ﬁ 7 A, éﬁiﬂmf%‘*ﬁii:%ﬁfﬁiqﬂ%ﬁ 24 TCRx_REPTRIG 4 1 i}, {04 RCRx_REP
FEVREAT: 55 A8 2 UG A P2 ALl iB SE RN PTC fibk, 5 M ARRATS5 56 G #0577 4E PTC fil & .

TN TARx ZFAEee1E 1A B Ak /& PTC JCEEVn By Mk bk, T fE i a2 e BakglkiR, w54z ISR_TEIFx
Fra&, JF24 IER_TEIE 4 1 Bfp=A i,
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Ttk

AL

WA PRy
45 g0

e ﬂ»
A

fhiegfetE

& 7-10: PTC #EHITIRIZE

7.3.3.3 EEME

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,

7.3.4 PTC F1Fss

3 7-4: PTC HFEssM st 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 7-4: PTC HiFaamsiR (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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3k 7-4: PTC HiFarbhga (4)
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 7-4: PTC HiFaamsiR (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] ™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] ™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

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 7-4: PTC HiFaamsiR (4)
Offset Attribute | Reset Value | Register Name | Register Description

31:16 rw 16’h0 DLY Delay time before task operation after triggered
y i3 88
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.
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] ™w 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] rw 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.
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3 7-4: PTC HiFaamsiR (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] ™wW 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] ™w 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] ™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.
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 7-4: PTC HiFaamsiR (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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3k 7-4: PTC HiFarbhga (4)
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] ™w 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] ™wW 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 7-4: PTC HiFaamsiR (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 7-4: PTC HiFaamsiR (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

7.4 USART

i S OR s S TR, RAERIE 6Mbps BB AN Fln] o B AR 20, S oNRbR AL B f i

fRift T RIEMA A EIR L H T-BL, RN Bk 30FF DMA, SEZaCR .

APB < = o« » Tx Ctrl
A
=
B
7 Baud Gen
]
A A
DMA < = « » Rx Ctrl

& 7-11: BRAR LWL S

iSO A R

o BT R

o AIECE 16 fRDRAEEL 8 i RAE, EEIRI e E A A A RS

o RIGWERECE, ARSI 48MHz Had REEF N 16 B, JEF% A 3Mbps
- ATHCEAIEE (7/8/9 bits)

o« AIECE S IEAL (172 bits)

o ME{REAE (CTS/RTS)

« DMA 240 K% FHEI

o FEMCET ARSI AN A 2 AT AR I

o BRSO LT, DASCHA R

PR
TR AR BhIE E D 48MHz, PRI AT
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A8MHz

Baud Rate =
(BRRiNT + M)(l(ﬁ or 8)

o

7.4.1 VUSART & 7Fss

3 7-5: USART Z1FSmRET R

Offset Attribute | Reset Value | Register Name | Register Description
0x00 CR1 Control Register 1

[28:27] | w 2’h2 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] rw 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] ™w 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

UM5201-SF32LB52x-CN 147/328 Vv0.81
©2025 B#RE (A=) GRAE http://www.sifli.com



http://www.sifli.com

LN

Sl

BB B R

SF32LB52x

FBIRINFE R/ Z Arm Cortex-M33 STAR-MC1@240MHz/24MHz, 984 CoreMark
= 14£8E 2D/2.5D 5|2, 576KB N7F, BT/BLES5.3

% 7-5: USART F1FaSMLET& (4)

Offset

Attribute

Reset Value

Register Name

Register Description

(2]

™w

1’h0

RE

Receiver enable
0: receiver is disabled

1: receiver is enabled

1’h0

UE

USART enable
0: disabled
1: enabled

0x04

CR2

Control Register 2

[13:12]

™w

2’h0

STOP

Stop bits
0/1: 1 stop bit
2/3: 2 stop bits

0x08

CR3

Control Register 3

[12]

™

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.
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3 7-5: USART F{FaamatsR (4)
Offset Attribute | Reset Value | Register Name | Register Description
[11] ™w 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

(8] rw 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] ™ 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

[0] ™ 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] rw 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] ™ 4’h0 FRAC Fractional part of baud rate prescaler
0x18 RQR Request Register
(4] w 1’h0 TXFRQ Tx data flush request Reserved-Do not modify
(3] w 1’h0 RXFRQ Rx data flush request. Write 1 to clear the RXNE flag and discard the current
data in RDR
LTI
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3 7-5: USART F{FaamatsR (4)
Offset Attribute | Reset Value | Register Name | Register Description

0x1C ISR Interrupt and Status Register
[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] r 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
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% 7-5: USART F1FaSMLET& (4)

Offset Attribute | Reset Value | Register Name | Register Description

[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

[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] T 9’h0 RDR Received data

0x28 TDR Transmit Data Register

[8:0] ™w 9’h0 TDR Transmit data

0x2C MISCR Miscellaneous Register

[3 1 ] ™w 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] ™w 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

[3 1 :O] r 32’h0 DATA

0x34 DTDR Debug Receive Data Register

[3 1:0] ™ 32’h0 DATA

0x38 EXR Mutual Exclusive Register

[4] r 1’b0 ID

(] rw I’h1 BUSY
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7.5 USB

AR T — 4 (FS) USB2.0 Host/Device 11, £4 USB 2.0 AUMUEITE, EA I FINfE.

o PTG B R, SRS RO

- ZFFEIES FIFO K/

o ZRFEIE R PO EALY R HML

o« ZFpE LRSI

- HPI4EK USB2.0 FS PHY

- ¥ epO~ep7 8 MiiE, HH ep2~ep4 H I HF rx(Eﬂ host HZ#F IN, device H ¥ OUT), ep2~ep4 H¥yd
tx (Rl host H3ZHF OUT, device H3ZHf IN)
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8 1RIUIME

8.1 GPADC

8.1.1 T&EIT

GPADC J&—~ 12bit K& SARADC, Z4F 0-3.3V fj AHLE, Hiti o 12bit BE. AR R Ry FmE 244y,
HBdRE AT APB M2k 5 DMA 422 28,

8.1.2 FE4HE

« %FF 1.8V 5 3.3V AVDD ($#H RANIK )

- By ARV 0~AVDD, 12Bit 3 HER

o SCRRERS AR A

o SCRE 7 BRI AR 1 B T H It R R DU S A B 3 X 25 A
o RPN ARG PRI AR

o BRUCIEE T LA 3R 8 ANIEBR, A B AT LB A A A

o SRR (AR ) FRECE CAnitedgs ) filk =t

. ¥ DMA jilE

o RESRHRATEL, fem KRR 4MHz ( 1.8V AVDD [i}4 2MHz )

o BEASE UG PR T B
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< APB BUS >

|

Register

GPADC_IRQ @
DMA_REQ &

TIMER_TRIG ———>1 Ctrl logic

PCLK

Slot1_ch_sel
Slot7_ch_sel

Y

/] sloto_ch_sel

N

N

ADCCLK
Other
signals
ADC
DATA
ch_sel

GPADC_INO
GPADC_IN1 :
[ ]
Vin P °
SARADC Vin N °
GPADC_IN6 .

—— VBAT_INN

[ 8-1: GPADC {EE

8.1.3 Ihgefmik

8.1.3.1 GPADC Ht§h=4

GPADC B4l HPSYS PCLK 4472 , @ it & ADC_CTRL_REG [ DATA_SAMP_DLY #1 ADC_CTRL_REG2 H1
1 CONV_WIDTH F1 SAMP_WIDTH i%# ADCCLK #i%, & AR N

fapccrk = fronk/(DATA_SAMP_DLY + CONV_WIDTH + SAMP_WIDTH + 2)

4 ADCCLK Hi PCLK 4347 2E , %% ADCCLK i I 55 22 1 B IA PCLK #i%

8.1.3.2 MPREE

H—%E GPADC KFE, A 8 BRI FAK IR TAE, i#id ik i ADC_SLOT*_REG H'[1) SLOT_EN 4/ H:J Bl Al H.
PFREEZEE ;iR E ADC_SLOT*_REG [ PCHNL_SEL F1 NCHNL_SEL, W] ~7 Fit' B 4% B B il AGHIE .

8.1.3.3 B/ /EH#ERK

$ 2777 #% ADC_CFG_REG ') ANAU_GPADC_SE ¥4 1, W GPADC A Huiihig AR,  HFF 50 E 45 B B L
EAFAER) PCHNL_SEL SR 165 AHiH .

#2174 ADC_CFG_REG 1) ANAU_GPADC_SE & 0, M| GPADC h2&4r AR, 5 B 45 i B v ic & 77
48 ) PCHNL_SEL 1 NCHNL_SEL %+ Vin_P F1 Vin_N X107 (i A8 .
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8.1.3.4 HINIEE%EF
GPADC 34 8 ki A, 8 B AJEiEh, A 7 Hidiid PAD ERNINT, WA —F4 ]I s
SEiTEE ADC_SLOT*_REG H[1 PCHNL_SEL Ml NCHNL_SEL, ] i & 4% i B B R 1 i AGHIE

WA i, KA E PCHNL_SEL itk AiiE .

8.1.3.5 FRHEN

# ADC_CTRL_REG Hf) ADC_OP_MODE & 0, M| GPADC At FEAUCRAER T, % T &IKJE 3 GPADC /5,
GPADC $i4% B 45 I BRBC B 58 B — 58 RAE, ARG MBIl AR AS

# ADC_CTRL_REG /) ADC_OP_MODE # 1, Il GPADC kb Ti&4 Rei=, %= F 8331 GPADC )5,
GPADC BHAIFFR e BRI BRI BRI TR A . % ADC_CTRL_REG (1) ADC_STOP & 1 A[ffi GPADC [1] 3|45 {3 fiih

8.1.3.6 B3 GPADC

- BEfEAE D)
$ 277 #% ADC_CTRL_REG ') ADC_START & 1, #JLIJ5 3l GPADC,
fii & GPADC J5, WA GPADC b THAUCRFERI, WS —4 R, MRS RHAIRE . Wk GPADC
AbTFHELE R, T4 ADC_CTRL_REG ) ADC_STOP & 1 ffi GPADC [al EI| 451 fih A R A

« Timer fih’%
GPADC >#F TIMER fifi, fiifig TIMER fil & JIRETR 24 ADC_CTRL_REG H'f) TIMER_TRIG_EN #H 1.
A 8 Mk IR, Nl 27 /74% ADC_CTRL_REG H'f) TIMER_TRIG_SRC_SEL #E#:fil & 5 . X0 &4
T

TIMER_TRIG_SRC_SEL | TRIG_SRC
0 GPTIM1 TRGO
GPTIM2 TRGO
APTIM1 TRGO
BTIM1 TRGO
BTIM2 TRGO
GPTIM1 CHO %l
GPTIMI CH1 %t
GPTIM1 CH2 %

N[ || AW N =

fil &% GPADC J&, WA GPADC A FHUCRAER, WM —3e R, RIRISERH AR, R GPADC
Wb FHESRFEAR R, T K ADC_CTRL_REG i ADC_STOP ‘& 1 i GPADC [FF| & F il AIRAS o

8.1.3.7 #HIREIFIE
GPADC 45453 ()50 T LA 3 LA T PIRh 7 251 .

- RN
T L2 77 76 P GPADC B L. 4R IO LR 77 HU7E 2747 3 ADC_RDATA® i1, %77
AR B R R 2%
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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

TEZT 7% ADC_RDATA* H1, £BFBRXTN Y GPADC fi i AUIE ) LSB 1) 45 % 55 2 B A7 45 1 0 HLAFEE 16 b
$F. L ADC_RDATAO A f5iliji B B Bt 7 25 A7 a LA 55 =X, 55 R &

SLOTO_RDATA ( ADC_RDATAO0[31:16] ) SLOTO_RDATA ( ADC_RDATAO[15:0] )
oJofoJo]pir[pio]po[ps]| D7 [D6[D5] D4 D3 [D2 D1 [D0]0[0]o]o]p1i[D1o][po]Ds]|D7[D6]Ds]|Dpa]D3]D2]D1] D0

- DMA 3
it HPSYS H1f) DMACI U GPADC Ry Hsh . i RN -
¥4 247 %% ADC_CTRL_REG () DMA_EN & 1,
¥ DMA (RIS N 0x5007034, ADC BETEZ kA X 57 057 A -

OIOIOIOIDII‘DIO‘D9‘D18}it1§70 D6 | Ds [ D4 [ D3 | D2 [ DI | Do

HAth DMA % & 2% DMAC &7,

8.1.3.8 @A HI

GPADC TESSHURAE i i 237 A= rh e, 144 CPU,

%P AT LLE AT 48 2972 GPADC_IRQ ) GPADC_IMR ‘& 1 K5tk
BT LU 25 2747 #% GPADC_IRQ 1) GPADC_ICR ‘H 1 i I,

8.1.3.9 ZRFEEEKTXER

GPADC (R4l HPSYS PCLK 434t f= A, 5 BT 77 Bl HPSYS PCLK 4%,

GPADC FJAMEZY 7 P&l it PAD FAMHLIN L FEAH % o A FHA, 280 Y PINMUX X # . GPADC channel
1 PAD E@Xﬂ“ﬂjaé/%jy:
GPADC channel PAD CH_SEL_value
GPADC_CHO PAD_PA28 0
GPADC_CH1 PAD_PA29

GPADC_CH2 PAD_PA30
GPADC_CH3 PAD_PA31
GPADC_CH4 PAD_PA32
GPADC_CH5 PAD_PA33
GPADC_CH6 PAD_PA34

[ R N N O S

1E CH_SEL {7 Jf-# HPSYS_CFG 3t ANAU_CR ZFf745) EN_VBAT_MON F 1 W, &8P 300 i vt
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HE R AR AFE A, SRR i fE S Lt TR 200 R0 T L BELAS 2], FEBHAY /0 FE LU AE 3.3V AVDD B4 0.5, 7E 1.8V
AVDD 28 0.3, A T R,

GPADC TAEM 7 21158 ANAU H1[) bandgap, #§ HPSYS_CFG #iHtrr ANAU_CR 274+ EN_BG # 1 LATIF
% bandgap.

8.1.3.10 BLEEINRE
il GPADC — & Zid DL F e :

- fig'® PINMUX,

- BCHE GPADC IBPHIIA, iy A i B IEFEAF(E R

- 4 HPSYS_CFG 2¥f£#% ANAU_CR () EN_BG # 1 ffiit Bandgap.

« Y4218 ADC_CFG_REG!1 /) ANAU_GPADC_LDOREF_EN ‘& 1 {#ifg4 GPADC #:it5:%H [/ LDO.

« W27 4% ADC_CTRL_REG H'[1 FRC_EN_ADC # 1, flifit GPADC Fk,

- fil’% GPADC, JFUARFE, U

o REESERUG K21 #% ADC_CTRL_REG ") FRC_LEN_ADC ‘& 0, X[ GPADC Bibk, 0 g Rzt
W B SOK 277 4% ADC_CTRL_REG i) ADC_STOP 4 1 F8 0 Jderhlb AL AL,

W% ADC_CFG_REG1 1) ANAU_GPADC_LDOREF_EN # 0 X145 GPADC ##it%% i1 JE i LDO.,

« Bandgap 5 TSEN HEHUILH], HEFEACH,

T PR L AL —LE L AR E I ]

» Pinmux ACE 5, PAD 3% S ASE I (1) H 75 28— i Fe e B [a]

FTFF bandgap J5, FFTFFEMESHHER LDO, LDO 772 200us 2 AT 1],
- it GPADC J 7 E % /b 200us Fa i il .

o Bl A AE A il A B Timer filt &2 5 3 GPADC,

[=1=]

8.1.4 GPADC 1735

& 8-1: GPADC FiFSEmhstk

Offset Attribute | Reset Value | Register Name Register Description

0x00 ADC_CFG_REG1 ADC Analog Config Register 1

[29:25] | rw 5’h16 ANAU_GPADC_CMM Tune CDAC CM voltage 375mV range (increasing) / 25mV step, 8:
for 0.5V Vem,in

[24:22] | rw 3’h3 ANAU_GPADC_CMPCL Tune ADC comparator CL= 3: 40f, range: 10fF (0) ~ 80fF (7) / 10fF
step

[21:20] | rw 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} ™w 1’h0 ANAU_GPADC_LDOREF_EN Enable LDORF for ADC VREF

[18:15] ™w 4’hA ANAU_GPADC_LDOVREF_SEL Set reference voltage for LDOREF, range = 0.35V(0) ~ O.éSV(lS),
step = 20mV

[14:1 2] ™w 3’h1 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

LR T
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% 8-1: GPADC F1FSs R (48)

Offset Attribute | Reset Value | Register Name Register Description

(8] ™w 1’h0 ANAU_GPADC_MUTE Short GPADC P & N input to CMREEF, i.e., VREF/2
[7] ™w 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] rw 3’h2 ANAU_GPADC_CL_DLY

[2] ™ 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] ™w 3’h0 PCHNL_SEL

[0] rw 1’h1 SLOT_EN

0x08 ADC_Slot1_REG ADC Slot1 Config Register
[13:1 1] ™ 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] rw 3’h0 PCHNL_SEL

[0] w 1’h1 SLOT_EN

0x10 ADC_Slot3_REG ADC Slot3 Config Register
[13:11] | w 3’h1 NCHNL_SEL

[10:8] w 3’h0 PCHNL_SEL

[0] w 1’h1 SLOT_EN

0x14 ADC_Slot4_REG ADC Slot4 Config Register
[13:11] | rw 3’h1 NCHNL_SEL

[10:8] w 3’h0 PCHNL_SEL

[0] ™w I’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] rw 1’h1 SLOT_EN

0x1C ADC_Slot6_REG ADC Slot6 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] ™w 1’h1 SLOT_EN

0x20 ADC_Slot7_REG ADC Slot7 Config Register

[13:11] | rw 3’h1 NCHNL_SEL

[10:8} ™ 3’h0 PCHNL_SEL

[0] ™w I’h1 SLOT_EN

0x24 ADC_RDATA0 ADC Read Data0

[27:16] | r 12’h0 SLOT1_RDATA

[11:0] r 12’h0 SLOTO_RDATA

0x28 ADC_RDATA1 ADC Read Datal

[27: 1 6] r 12’h0 SLOT3_RDATA

[1 1:0] r 12’h0 SLOT2_RDATA

0x2C ADC_RDATA2 ADC Read Data2

[27:16] | r 12’h0 SLOT5_RDATA

[11:0] r 12’h0 SLOT4_RDATA

0x30 ADC_RDATA3 ADC Read Data3

[27: 1 6] r 12’h0 SLOT7_RDATA

[1 1:0] r 12’h0 SLOT6_RDATA

0x34 ADC_DMA_RDATA ADC Read Data For DMA

[28:16] | r 13’h0 DMA_RDATA_RAW

[12:0] r 13’h0 DMA_RDATA

0x38 ADC_CTRL_REG ADC Control Register

[20: 1 7] ™ 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] | w 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’b1 TIMER_TRIG_EN Enable timer trigger function

[7] w 1’b1 DMA_EN Enable DMA interface

[6:3] ™w 4h6 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 0 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
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% 8-1: GPADC F1FSsMETR (4)

Offset Attribute | Reset Value | Register Name Register Description
0x3C ADC_CTRL_REG2 ADC Control Register2
[31:24] | w 8’h80 CONV_WIDTH
[23:0] w 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] w 1’b0 GPADC_IMR
[0] wls 1’b0 GPADC_ICR
8.2 TSEN
Zand
8.2.1 fEIT

TSEN 38 1o KA P e A 0 BEL P L o I B e o i i), 8 B AR e St M Pt T

8.2.2 EE4FH

« SRR 0.2°C
o YHAREVLHEIN-40°C F] 125°C
- BRI 2R

8.2.3 IhEEHIA

8.2.3.1 RS
TSEN f#% TAERTETHT LPSYS i PCLK A3 o 430 Lt 1 2777 2% TSEN_CTRL_REG H'Y ANAU_TSEN_CLK_DIV
KRE . WRITR LR N
ftsen = fpclk/ANAU_TSEN_CLK_DIV
8.2.3.2 iELHEURIE

FEAE R N FF A7 # TSEN_RDATA B, S0 945 Rl i i F Ao -

Temp = (Dec(TSENrDAT A) 4+ 3000)/10100 * 749.2916 — 277.5391

I AR TR -
B

H
JE 3 TSEN J5, #12472% TSEN_IRQ /%) TSEN_IRSR, 4 TSEN_IRSR {H & 1 i, brdiii EHIEC s, .
FBUG W 254748 TSEN_IRQ H1/% TSEN_ICR # 1, ¥ TSEN_IRSR 5%,
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i I P TSR A ¢

i RE TSEN HWT, F14 2747 2% TSEN_IRQ H11¥ TSEN_IMR & 0, Ji3 2l TSEN, H4 52 U5 245 CPU % ! TSEN_IRQ
HhibT, ALEEHRIRT, B A4S TSEN_IRQ H1%) TSEN_ICR & 1 Ji5HWr, 324k,

8.2.3.3 {EMAETE
TSEN 1 TAERG EH MR LA T ke

1. H¥% PCLK HORE B 4L, TSEN fYRTEMEN % 1MHz 5% 2MHz,

. ¥ HPSYS_CFG % f7#% ANAU_CR ") EN_BG & 1, FJJF Bandgap.

. P AAFEES TSEN_CTRL_REG F1/ ANAU_TSEN_EN # 1, {#iiE TSEN A4,

. ¥4 ZAE4% TSEN_CTRL_REG /) ANAU_TSEN_PU & 1, ANAU_TSEN_RUN *# 0,

. B AAFS TSEN_CTRL_REG 1) ANAU_TSEN_RSTB /% 0 FiHE 1, (KA FZE D 20us,

. B AAFAS TSEN_CTRL_REG "1/ ANAU_TSEN_RUN ‘& 1, i i 4 1) a5 i 7 0y 23 Bt o o m] LAZ5E1F 3ms
2 %oF B ) f 124

7. M) TSEN: #2517 4% TSEN_CTRL_REG ') ANAU_TSEN_RUN/ANAU_TSEN_PU/ANAU_TSEN_EN # 0,

ANAU_TSEN_RSTB & 1,
8. Bandgap 5 GPADC H:H], #EFAACH], WM EREA T GPADC [ TAE,

() NS, B N SO

8.2.4 TSEN Z1528

3 8-2: TSEN EH1FE8m TR

Offset Attribute | Reset Value | Register Name Register Description
0x00 TSEN_CTRL_REG TSEN Analog Control Register
[17:12] | rw 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] ™ 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] w 1’h1 ANAU_TSEN_RSTB resetb for tsen
[0] ™w 1’h0 ANAU_TSEN_PU power up tsen
0x04 TSEN_RDATA Tsen Read Data
[1 1:0] r 12’h0 TSEN_RDATA
0x08 TSEN_IRQ Tsen IRQ Register
(3] r 1’0 TSEN_ISR
2] r 1’60 TSEN_IRSR
[ 1 ] ™w 1’b0 TSEN_IMR
(0] wls 1'b0 TSEN_ICR
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= ==

9 & HTJ- =]

9.1 ATIM

ATIM [ ARSI pelk_hpsys, WIEETERGESN AT VIR AT RESZ B0 .

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
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U S S N

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 )

ATIM
ETR edge detector . "
—4% &gprescaler H input filter
ITR N i TRC TRGO
y){ cgr:%'gcjlrer H slave controller master controller I
encoder H prescaler }——{ 32-bit Counter }——{ rzgitr']‘:eorn
XOR TIFP1 o @
. ) ¢ edge detector
cH1 1 input filter l_ & prescaler }—» capture 1
output ﬂ’
compare 1 ——{ DTG '::1 ': CH1N
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 —v{ DTG ‘::lcon‘t)rol ': CH3N
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 IhfaeHE 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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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

KATCHFAERS, B EH3E4 RCR, ARR DI PSC Z9ff#y, HAF ¥ Bibrd SR_UIF # 1 (CRI1_URS=0 A ), %
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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B #H B & B {448 2D/2.5D 5|8, 576KB 7, BT/BLE 5.3

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.

o EMERAE TR A (SMCR_SMS=0100) [}, 4§ TRGI AEARALI, THEds BB &5 EoRRI IR 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
HARAE

- 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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B #H B & = 14£6E 2D/2.5D 5|2, 576KB AJ7F, BT/BLES5.3

i CH1 (55 IR 4bA, BeZAE 5 > PCLK AN R4 £l8), TR sy 5 & KT 5 4~ PCLK
. H% CCMRI_ICIF ## % 0011(0x3), JW/ERINBIZEL: 8 4 RAEA (LA PCLK MFRAE ) X 1
J&, ATRABEIA CH1 [BAS Y

3. ¥ CCER_CCIP Ml CCER_CCINP 5 0, 3£+ CH1 AAREEBTT N ETHE .

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, {figgili& 1, VPRI EREE] CCr1 .

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 brai® 1 (HWbrak ). WR 2 EA T IGELAHIR, {H SR.CCxIF R#iE%E, XH: SR_CCxOF
R 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 MM L. PCLK MY, WL H PWM & P4t e, T3] PWM 19 525 1.
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B O B K S4£8E 2D/2.5D 5|2, 576KB [N7F, BT/BLES.3

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
AR (CCMRx_OCxM=0001) , JER(HF- (CCMRx_OCxM=0010) B34 7#%% (CCMRx_OCxM=0011).

2. B RIS A A A bral SR_CCxIF # 1,

3. R4 CCER_CCIIE 4 i,

4. ¥4 DIER_CC1DE F CR2_CCDS “£ %, 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 R/ Z Arm Cortex-M33 STAR-MC1@240MHz/24MHz, 984 CoreMark

2h % 33
B O B K Z148E 2D/2.5D 3|8, 576KB H7F, BT/BLE 5.3
CNT
PP D D ED €D €D €D ED TP E2E:D €D EDE:D €D ED EDEDED
CH1
(COR1=4)
CH2
(CCR2=7)

9-3: DX FIHEEKX TR PWM %

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 VUK CH3/4 AT LU S, AR B AXT AR PWM A0, Bl CCMRx_OCxM 2y 1110(0xe) 5 1111 (0xf)o

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

L) XXX X XX X X X X EX X XX XX XX DC

CH1/2 CCR1=0, CCR2=8

CH3/4 CCR3=3, CCR4=5

9-4: AXHFR 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
4 0111(0x7), W PWM 4iith anfo-5, HoiH4UfE CNT /T CCR1/4 B, OCIREF/OC4REF AfIKHLT-, NI
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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B #H B & B {448 2D/2.5D 5|8, 576KB 7, BT/BLE 5.3
ARR
CCR4
CCR3
c
CCR2
CCR1
0
OC1REF L L —
OC2REF 1 I
CH1 [ | OC1REF & OC2REF —
OC3REF | —
OC4REF — | | ]
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.
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. . X Ih#E K /IMZ Arm Cortex-M33 STAR-MC1@240MHz/24MHz, 984 CoreMark
B #H B & = 14£6E 2D/2.5D 5|2, 576KB AJ7F, BT/BLES5.3

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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. . X Ih#E K /IMZ Arm Cortex-M33 STAR-MC1@240MHz/24MHz, 984 CoreMark
B #H B & = 14£6E 2D/2.5D 5|2, 576KB AJ7F, BT/BLES5.3
TPIAE R 25 A R LLTEAR N

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
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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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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

[16] ™w 1’h0

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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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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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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3R 9-1: ATIM FHTEaaMUAR (&)
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.
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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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3 9-1: ATIM FHTFsaMesR (48)
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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3 9-1: ATIM FHTFsaMesR (48)
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.

[17] ™w 1’h0 CC5P Capture/Compare 5 output Polarity.

[16] ™ 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 polarity
[10] rw 1’h0 CC3NE Capture/Compare 3 complementary output enable
[9] rw 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] ™w 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 CCI1E 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

UM5201-SF32LB52x-CN 184/328 Vv0.81
©2025 B (E= ) BRAF  http://www.sifli.com



http://www.sifli.com

S?FL [ SF32LB52x

. . X Ih#E K /IMZ Arm Cortex-M33 STAR-MC1@240MHz/24MHz, 984 CoreMark
B #H B & = 14£6E 2D/2.5D 5|2, 576KB AJ7F, BT/BLES5.3

3 9-1: ATIM FHTFsaMesR (48)
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.

UM5201-SF32LB52x-CN

iR T

188/328

Vvo0.81

©2025 B#RE (A=) GRAE http://www.sifli.com


http://www.sifli.com

S?FL [ SF32LB52x

. . X Ih#E K /IMZ Arm Cortex-M33 STAR-MC1@240MHz/24MHz, 984 CoreMark
B #H B & = 14£6E 2D/2.5D 5|2, 576KB AJ7F, BT/BLES5.3

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.

iR T
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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.
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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.

9.2 BTIM
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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 (&)
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
: ™w uto-reload value
31:0 32’h0 ARR A load val

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
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LPCLK - @
A REG compare > Outout OUT=
g control

& 9-8: GPTIM Z#E

9.3.3 GPTIM IjJ‘ﬁ“é HiR
9.3.3.1 it#iss

GPTIM WY IRINRESI R T —A> 16 LERFATHEAS . TR R TR, AR —A PCLK Wi
o RUEARRCE, HETTECER I RINTm AR BIFE | e e S i h e | IE SR e 1 iy i1 45

THECR AR A B S FOESE ARG . BUMBI U T 1 B 65536 Z[H] (PSC+1), HI{UHAAE T
(PSC+1) UTHHECRMF, THE I EA BB —K,

T =R B8, s B POt S o AR (CR1_CMS=0 H. CR1_DIR=0), I %kds
Moo THEEN A ShE R ARR, SRISEH o TFaaiHEOF ™ Attt L diir. e T (CR1_CMS=0
H. CRI_DIR=1), A& ARR JFAREBIITEE] 0, SRIGEIH ARR JHGTHEOF = A R M k. el
XFFREAT (CRILCMS A 0), THEER M 0 FFHIARTHERE] ARR-1, AP RIS fF, SA)5 M ARR JFAG T
WEE 1A G TR, 2R 0 THREHTEL.

PEE T LSS CNT 324 . THEE9 77 ) T PAN CRI_DIR B2
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9.3.3.2 E#HEH (UEV)

SO FE ARG — R R SRR ISR A A TR L R (RIT AR R AR
) o BPR EGRIUG B 1IN, W™ AERUR R F . BUBTRCF T LU APl . DMA 3R DL PTC filke, g it
TR R — T I RE o

WK CRI_UDIS B 1 AT2% (k= A ra F . 3k Ak A ] P R a7 A7 28 5 AHTH N BB Farfian . 1
UDIS (i E A 0 Z RIS AT B =k,

% CR1_URS (HEHE-RkEH: ) OF 1, ¥ EGR.UG B 1 A EH S/, BALH UIF frEdE 1 (Hi,
AR IFATAT TR IMIE, DMA 53K )o XFE—K, WSRAE KA SR T BERTE 2, B2 R = A g b
F AR T

KA FAERS, B EHT3E 4 RCR, ARR DI PSC Zfidy, HAFHHitrd SR_UIF # 1 ( CRI_URS=0 A} ), i%
IhfE ] DMFIE IS BOX S5 i SR AR SO S /B TT, 78 F— NS08 IA B3

9.3.3.3 EEItH

UARECE T EEIHA (RCR>0), BRI AR i ol P i i B e 2ok, I CH B =R o 1A
HERCEER R BT AR, R S EORTR A RCR fYMH

BRI S AT EA AR

9.3.3.4 TETFE=R

Xt RCR, ARR ALK PSC # A7 an MBSO 2 FLAA B AT T, M2 S5 2 R A AR i A e S
Lo MEHUHFAE AT, TG BRI R T de h A XA R A0 S X e A A7 R A [
WAL B YA TR SR, X T PWM it th A58 0 97 SARAT 230

WIS CRI_APRE & 0, ARR Zif7aeFfERC B SEmh A8, AR E B k4.

i LR AR CCRx WA Y T 2iE %% . 24 CCMRx_OCXPE 4 0 B, Bl E A9 CCRx & HIAERL, 75 |33 o
A R A AR

9.3.3.5 EMHEKX

ES A ] R AL T RS M, ERURARIZE I & ] LU TRGO 55 2t )y L EER 4R ITR Fi A,
TR EER ST . WERUR % MR TR T M 325 ETR, VB E I vl ) 220 it
AR ITR 55, BUE M AYiEER A CHx Bl .

ZAGEN R EMBSCBUERT SR, DISSBZ UM, R R e b
FHATIEAF R AR T TRGO 55, WNEUHT . fERE. AR, fih s, i CR2_MMS #E#%,
WA LA FE e B 00 il AR 3l THEUERE . THECR AT, i SMCR_SMS #E4% . AR 14 fi
55 TRGI AL R{EHECE, ATLITE ETR, ITR DISGEIERA TR, Il s (m ot BATHimm . s F .
- EREAE TR MR (SMCR_SMS=0100) i, 4§ TRGI KEAEMGAT, THAGR MILH o4 2% ERHI R 1L .
WIS CRIZURS 2y 0, MI2A B4 1F UEV, A5 B B aRAF 7% ARR Fl CCRx #RHFHEHT .
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o CEREAE T I MEL (SMCR_SMS=0101) I, 4§ TRGI i /& 5 HL P sl R i P ZOR A AT, A0t
BB AE,

o SEMPERAE Tk MRS (SMCR_SMS=0110) i, F{FATHECE CR1_CEN JFRTHEL, 1M TRGI i 24
SE fih 2 BRI A B A S A o

o B EAETAMBEL A (SMCR_SMS=0111) B}, THEEHESCR TRGE 19 EFHET, {024 TRGI K4 #
e A AT

o EREALTF AL R MBI (SMCR_SMS=1000) Ff, TRGI iff R5E fith & TR I B AL F 3 BT
ISR

9.3.3.6 BEMANEH
E I 5 4 7 LT LA 7 R A A ARARE (CCMRx_CCxS1=0) i X (CCMRx_CCx8=0)

TER AT, JEELEX N AR A AR SA RN, B Es BTk CCRx, I A rh ISl A5 5 1%
KAGSAIAE ETR, ITR DASGHIERIA CHx Fkff, FFnlief (i omett, BEATHUMN, JEBAFERAE . il A m
WG EAE W, DMA KR | PTC filk 55, i ARBE T SCBC MRS S L A 220 . I pwM a1
i EAFDIRE

Pk A, EE B HEER M S CCRx RV/D, 7EIBIES 1 CHx/CHxN by A [ i, s BT
AR IE DL e T LA EE SR PWM Bt 5, I AR I AEEAE S 7R PWM E S KA S
diZS Lt ARALAES B RTA Y . ZANEE ] IS AR R E SR B PWM A6 S8IE ™ AR 3l 5 S dE
Wi. DMA ik . PTC fili k%,

9.3.3.7 EINWIRER

FERI AT, 23l A R 0 fik 2 £ S A DU B BR AR VT I K CORx SRABIFI T EER 1. & Ak 1k
BF, 296N Y SR_CCxIF bRk & 1, Jfnl &k, DMA 3K (WREMERE) 8 PTC il & 155 . WA KA
IRFFRT SR_CCIF prai AL T, W2 B L fi3r SR_.CCxOF & 1, Al it 4K SR_CCxIF i§%, Jr
P2 SR_CCxIF 5 A 0, SXiEHUFHiffE CCRx I EHizfEdiE . M SR_CCxOF G5 A 0 &K HEZR

AR 7B T el e CHI 4 A B0 B TR PR RS O (BT CCR1 v, HARAEDBRANE

1 VEBEARGR A I 1 EERES] CHI B A, Ik CCMR1_CC1S B A 01,

2. MRUEERRER R INE S, ST R AE T S T
i CH1 (55 0IRAE bR, BZAE 5 > PCLK AN A A £l8), TR s 5 & KT 5 4> PCLK
. #% CCMRI_ICIF ## 0011(0x3), JW/ERINEIZELE 8 A RAEA (LA PCLK MIFRAE ) X T
J&, ATRABEIA CHT [BAS Y

3. % CCER_CCIP Ml CCER_CCINP 5 0, 3£+t CH1 [AARGEESIT N ETHE .

4. XA AS A TR
TEAG T FRAT Ay B A R AR R A T DA, IR T B3 40ids ( CCMR1_ICIPS 5 00 ),

5. CCER_CCIE # 1, {figgili& 1, VPR EREE] CCrR1 .

6. QRAE, FlKf DIER_CCILIE B 1 R READCHWHEK, 5% DIER_CCIDE % 1 KffiiE DMA K,

FCESERUS , JEIERTE CHI fi A 3L ETHI AT R SRAE

1. CCR1 A7 AL I T RER A (E
2. SR_LCCxIF bpali® 1 (HWibrads ). WSR2/ KA TIIRGESAIR, [H SR_CCxIF £HHEE, 1XFE SR_.CCxOF
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R HARE SR 1,
3. HR¥E CCER_CCIIE i K7,
4. R4 DIER_CCI1DE 4 i DMA K .

FLAbHEE Ak, @IfEE Y SR_CCxOF Z el . SoREnl k6625 S 7E I SR_CCxOF 2 J5 5 el =
UGN O E R DN A=

WA EGR_CCxG B 1 I S7RIP=As—Wdiak, FFAE G iE 4k W fl DMA 35K .

9.3.3.8 PWM HIAFIK

PWM #ii A ZJORH AR E)—Fh Y JRIT, IHTI0E: PWM S A M55 AR AN 25 L. O SeBtizaig, %
B WIS SE ARG E i AR, il A (55 70 Bl A PWM B IESI I R GAGA 0T, TR TR 2 A0 /Y
MAR

DU 75 8B 7 anfef FHIEE 1 FEGE 2 M CHI By A RS PWM RN G 23 1, EAARFRVEAL RN T ;

1. ERREE 1 A RE A CH1 fi A, Fltkm CCMR1_CC1S 5 A 01,

2. WEREEIE 1 A S A RRNE (HFE CCR1 R ANTEERES ), ¥ CCER_CCI1P fil CCER_CCINP
0, WP CHI LA BN E TR

3. MEPREIE 2 ARG ALN CHI A, ] CCMR1_CC2S H A 10(0x2).

4. VEFEEIA 2 W AE S A RMRE (T CCR2 43k ) , ¥ CCER_CC2P 5 1, CCER_CCINP 5 0, #£#f CH1
SRSy € SURL ISl N ST

5. B MEEASEHIE 5 CHI, Jh) SMCR_TS A 101(0x5), Hdf TIIFP1,

6. P MU il AR e B0 B AKX, 18] SMCR_SMS 5 A 0100 (0x4)

7. ffiREIA 1 FIEIE 2, ¥ CCER_CCIE Fll CCER_CC2E & 1,

BeESERUE, fERAS CHT B ETHE, THEERAIERHC HAE CCR1 W, [FIRHTEES SR AR BRI, a5
A CH1 WA, HBESOERECETE CCR2 B, % CCR1 RYMEIRLL PCLK FYEI, AT LB PWM 1Y),
¥ CCR2 MBI’ L, PCLK BYJEHI, WTLAEE H PWM o B SE 4Rt fa], AR PWM 1 25 1

9.3.3.9 L&

TER I HEBART , HIHUEYS CORx W 2 —E R RIS, FIRITEXS I CHx & CHxN L= AbpEkil, T
el ih Bt , SRR B it —mE B,

BRI, @i e CCRx 5 4ds Z IR AHDT L HhAT T S48 A -

L K MAHRI Y CHx il CHxN it /3B — vl i fRfE, % 0E HH LR CZF A2 3 CCMRx_OCxM Filfiy th Al 1 2
{7#% CCER_CCxP/CCxNP & . VCECHT, #ith 5] BIRE AT 4 HH S ( CCMRx_OCxM=0000 ), A iEE N
AR (CCMRx_OCxM=0001) , JEZH1F- (CCMRx_OCxM=0010) si#EfT i (CCMRx_OCxM=0011),

2. P WRIRAS ZF A7 A bl SR_CCxIF # 1,

3. HR¥E CCER_CCIIE 4 ik,

4. }3¥E DIER_CC1DE Fll CR2_CCDS i, DMA 3K .

fit & CCMRx_OCxPE, W¥f CCRx ZFf7aalic & M sl N3 F /7. 24 CCMRx_OCxPE 4 0 A}, /B
CCRx SEMPAERL, wHE AR R BB —IRICEL ) CCRx RS A 58 SUITE it i o
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9.3.3.10 EAl PWM HiH

R4 LA, i ge nl D= AR S as b MO TR 2 PWM fir . PWM 4 R ARR
FE, Az lbl CCRx HRiE . PWM il A Z R, i 1MliE ) CCMRx_OCxM £ H M Pe 4, B hEAS i B %
PWM % th HF2E 5 FH— i1, RAFEREE PWM BECRIATSE 8, R 240 PWM (55, o PWM 414 725
HZANEE, JFFR A5 Be s EE r) PWM B M CCRx.

FEFEARAY PWM B0, THEERE CNT 5 CCRx 1T HLER, IEARIE TS 09 M 5 M0 1] 7= A A0 58 35 el
RSB sk 55 OCXREF, A 30HL A M AT @+ CCER_CCxP Bt &, JfHi#l CCER_CCxE Hl BDTR_MOE
TR ERE CHx Bt o

WFERER TR, UE CCMRI_OCIM Al CCMRI_OC2M 4 0110(0x6), W PWM it &l 9-9, Frhi4k
{ CNT /T CCR1/2 B, At i F-, 5 W4 b R T
s XXX X XX X X X X EX XX DX XX EXDC

CH1
(CCR1=4) ‘

CH2
(CCR2=8)

& 9-9: IIBIT R TH PWM HiiH

UAAEH XS FETHEURCT , L CCMR1_OCIM Hl CCMR1_OC2M 2 0110(0x6) , U PWM % i 4 9-10, Horfr
I B E CNT /T CCR1/2 i, fih iy, 00 IRHF 5 bl B BE T CNT KT CCR1/2 B,
AR, 7 I R

CNT
(ARR=8) (X0 XTI X2X3XaX5EXEXTXB8XT7TXEXE5X4X3IX2X1X0)

CH1
(CCR1=4)

CH2
(CCR2=7)

9-10: LI FFIT RN TH PWM Hith

9.3.3.11 AXIFR PWM #iH

TEAXFR PWM BT, BRI PWM 55 ZIRIFAAE W] G AR RS o B BR TS A T o i S5
B, AR PWM (550054, B ARR POERGE, 1 di2s LERARES 4% B — X CCRx FFfFdnifie . f—
B L PWM i PR~ CCRx A A7, J3 A Hl s ORI O RO E AT, XA PWM 9 TR AR [T
a5 T LA IBC B . CCR1 A1 CCR2 L[al45Hl CH1/2 %, CCR3 il CCR4 [l CH3/4 Hy% i,

CH1/2 LI L CH3/4 Al RIS BERE AR B AR PWM 850, it CCMRx_OCxM 4 1110 (0xe)  1111(0xf)o

WNfd E CCMRI_OCIM Hl CCMR2_OC3M 2y 1110(0xe), M PWM %t i 9-11, HrhisdhifiB (0->ARR-1) i
A CNT /MF CCR1/3 B, fith R, 05 AR BB B (ARR->1) TH8A CNT KT CCR2/4 I,
AR, 7 I
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s XXX X X X X EX X XX DX X X X X DX DC

CH1/2 CCR1=O, CCR2=8

CH3/4 CCR3=3, CCR4=5

9-11: A3FFR PWM HiH

9.3.3.12 A& PWM i

FEALA PWM AT, A A PWM (55 Z [AI/E7E v] G AR A I FARES o THERRAL T a8 | skl poco X 55
K0T, AP PWM 15 S AR AR, i ARR BIfEHAE, 10545 L RIS I4S i —XF CCRx Zi/Eaitine .
—FH s PWM (5P CCRx ZA74%, J&H PESIERE PWM fi H B A28 4 5328 55 ol 332 i a2 B8 4 45 i A
CCR1 il CCR2 ¥ CH1/2 My, CCR3 Fl CCR4 HL[RI4E I CH3/4 [ .

CH1/2 DL CH3/4 nl LIS it AN R 92 & PWM AR, i CCMRx_OCxM 7 1100 (0xc) 5% 1101 (0xd) - 2§ CHI1
8 CH3 AL EAZLH PWM KX 1100 (0xc) B, CH2 B CH4 ARCE N 0111(0x7) 2K 1101 (0xd) B 1111(0xf).,
4§ CHI 5 CH3 FCH W44 PWM A0 1101(0xd) Bf, CH2 5 CH4 AAIFCE A 0110(0x6) B 1100(0xc)
1110(0xe)

WNE & CCMR1_OCIM 2y 1101(0xd) ,CCMR1_OC2M 4 0110(0x6) , CCMR2_OC3M 4 1100(0xc) ,CCMR2_OC4M
o 0111(0x7), W PWM #ith anfElo-12, HoiH4UE CNT /T CCR1/4 B, OCIREF/OCAREF A{KHLF-, 75
HFELAE; THEUE CNT /N CCR2/3 i, OC2REF/OC3REF N HL -, HNIH{KAF, CHI 4t /& OC1REF il
OC2REF W2 5ia% . CH3 il /& OC3REF il OC4REF HYZHH ozt

ARR

CCR4
CCR3

CCR2

CCR1
0

OC1REF | |

L
OC2REF 1 I_
-

CHI [ OC1REF & OC2REF

[ L

OC3REF
OC4REF [

CH3 OC3REF | OC4REF LI
9-12: 4 PWM i
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=
—9ad ™ |
B oW OB B

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 [ LI 1 [ LT 1
CH2 1 N T Y I Y T I
[ L]
—
CNT
|
[
T up down [ 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 FRERE R 819 TRGO B AL (CR2_MMS=001), F-i%# M fii & AR, (SMCR_SMS=0110)
[F] A 49 28 5 — MR R il 2 MRS, (SMCR_SMIS=0110) AT R, AJLISCN AN it [l i & Ji 3, M
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)
FORE T &, AT LSBT PWM i o SRR I s T L X R I 8 1) PWML 8D T i o

9.3.3.16 IEENHLHEI

ATIM BER™ =T, DMA 32K . PTC fil A 2 Z Rl MALH] . REAS Ml A il R e 0F T2 AR R 1 | il =
. 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] ™w 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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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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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

iR Tl
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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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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

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 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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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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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
[30:23] RSVD
[24] rw 1’h0 OC2CE Output compare 2 clear enable
iR T
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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.(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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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: OC1Ref 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] ™w 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={CLK/16, N=8

1101: fSAMPLING=fCLK/32, N=5

1110: fSAMPLING=fCLK/32, N=6

1111: fSAMPLING={CLK/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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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.

5= AN
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Offset

Attribute

Reset Value

Register Name

Register Description

[8]

™w

1’h0

CC3E

Capture/Compare 3 output enable.

(]

™w

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.

™™

1’h0

CCI1E

Capture/Compare 1 output enable.

CC1 channel configured as output:

0: Off - OC1 is not active

1: On - OCI signal is output on the corresponding output pin

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

0x24

CNT

Counter

[31]

1’h0

UIFCPY

Value depends on IUFREMAP in CR1.

If UIFREMAP = 1

UIFCPY: UIF Copy

This bit is a read-only copy of the UIF bit of the ISR register

[15:0]

™w

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.
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9.3.5 TEREEHEL

%+ 9-4: TERTEFREL

THRERSE | KEmO | ERERES
ITRO BTIM2
ITRI GPTIM2
ATIM1 ITR2 GPTIM1
ITR3 BTIM1
ITRO GPTIM2
ITR1 BTIM2
GPTIM1 ITR2 ATIM1
ITR3 BTIM1
ITRO GPTIM1
ITR1 ATIM1
GPTIM2 ITR2 BTIM1
ITR3 BTIM2
ITRO BTIM2
ITR1 GPTIM1
BTIM1 ITR2 ATIM1
ITR3 GPTIM2
ITRO GPTIM1
ITR1 BTIM1
BTIM2 ITR2 GPTIM2
ITR3 ATIM1

9.4 LPTIM

LPTIM1 5 LPTIM2 i J* HPSYS_AON, 1t HPSYS HE ARIFEHEANT (bR hibernate Fb) BEMSIRFF AR, fy Ak
P % 10 (PA) H1IRIIHE 10(PA24-PA27),

9.4.1 TEIT

LPTIM (Low Power Timer) H&T—> 24 HRFIEIE AR, FISCIUTHIS . 7 Ak e (i LLACH PWM) kg
MR GG TRE . THE B n] LI RGERT B0, (IRTIFERTSH, 10 M AfE T ek tbiRas it , Il T2 128 £
GILL K2 256 WP TEL . ARIETTHERES vl L4 PWM fiiids, JFRl A=l sl 2B el (5 55 R 4¢
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9.42 EE4FE

o 24 firfa) b A S EAREG TR, BRI 16777215(2%4-1)
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B

9-13: LPTIM Z14E

9.4.3 LPTIM Ifjgefik

9.4.3.1 1#EE
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9.43.4 BEit#
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EE
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9.4.3.5 =AM E

PO AT B R — S fih A& 455 (CFGR_TRIGEN=00) {2 fiif &A% (CFGR_TRIGEN!=00)
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9.4.3.6 B
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9.4.3.7 PWM &

LPTIM H] Ay=A: &4 528 le TS A0 3% PWM it 2 OUT 31, PWM %l iYW ARR deiE, (575 HH
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ARR
CMP

CNT

PWM [ 1 W 1 [ ™

Single Pulse — WAVEPOL=0

Set Once
(WAVE=1) ——— S

P L L L LU

Single Pulse —— WAVEPOL=1

Set Once E—

(WAVE=1) P
& 9-14: PWM #iH

9.4.3.8 BHEIHLE

LPTIM BB )™ v T RN RS 1 o P I (AE R GEAL TARRIAEMERRORAS ™ A o M5 S TLE ARG WAL T
IRIFERENRARAS K al 772, FFRERSF RAUMeE . RERS Ml Al I 0 2 Ah L iF . B IF . Al |
FUACARVEBCSE o TER A A7a 1] AT AR AR 157 A rP I RIE e . 25 S PRIRAS T AE ISR A A7 &0

9.4.4 LPTIM 1582

% 9-5: LPTIM ZH1FS8M Gtk

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.

[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 O 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.

o
w
-
=
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3 9-5: LPTIM HFsMatR (41)
Offset Attribute | Reset Value | Register Name | Register Description

[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 oC 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
[0] 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

[8] rw 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
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3 9-5: LPTIM HFsMatR (41)
Offset Attribute | Reset Value | Register Name | Register Description
(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=0). 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

[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

&
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% 9-5: LPTIM H7FaaMst R (4)
Offset Attribute | Reset Value | Register Name | Register Description
[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] rw 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] ™w 1’h0 INTCKSEL Internal clock source selector

0: internal clock source is clk_Ip

1: internal clock source is pclk2

[4:3] rw 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.
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% 9-5: LPTIM H7FaaMst R (4)
Offset Attribute | Reset Value | Register Name | Register Description
[2:1] ™w 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] rw 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[]:O] = OO), setting this bit starts the LPTIM
in Continuous mode.

If the software start is disabled (TRIGEN]1:0] 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.

(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[I:O] = OO), setting this bit starts the LPTIM
in single pulse mode.

If the software start is disabled (TRIGEN[]: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.

[] ™w 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] ™w 24’h0 CMP Compare value
CMP is the compare value used by the LPTIM.
ZiR T
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3 9-5: LPTIM HFsMatR (41)
Offset Attribute | Reset Value | Register Name | Register Description
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] rw 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

WHILAH 34 WDT, Hif WDT1 {3 F HPSYS, 4 HPSYS HEA deepsleep, standby ¥ hibernate #5355 [l TAF;
WDT2 i T- LPSYS, 24 LPSYS # A deepsleep, standby 5¥ hibernate FE=)5 15 1 TAF; IWDT fii T AON, 4tk Fr ik
NEIIFEREEA L RE R TR, BARRA WDT MENAEHB S m e 5 A%,

9.5.1 Tf&IT
BT — R s 2SI TR REA BOE N T 2 S5 B R GE,  LABT IR PFHESE
B g AT fE

o SCREMFR AR

- mode0
* wdt AP, TEREABCE N R ZE S HAEE E RS,
x fefE SR 24bit BOTTHEEE

- model
* JPAPIBOTEL, TERIAS—BOCE NI Z S, 2P Ehlr, 7ERAMH —BCE NI Z )5,

HERR.
® AN ) BEAR 5 S RF 24bit TR
o SHFERY, DB IREAER wdt #EA T BRERA:

9.5.2 WDT HIT{EAR
wdt FRHE T RA PP reset ;7 A4
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B 1 48, THEES R E reset FIfE 5.
B 2 BN, SRRSO A T, R TR RS AU reset (5.

B
gl ol 1] 23)... [2][0]0]0

H BT

Reset

B 9-15: &R 1 BT reset FSESHTHBHIXR (REBREN 20, reset [RHR)

E A Ot |
EE Lol 1203 ... [20]01]2].../19/20[0]0
rp

Reset

B 9-16: R 2 TR reset FSESIHTHBHIXR (REBREN 20, reset [RHR)

PR IR AT
TEBE 1N, RIS W7, WS NI IR EORT4G

FERE 2 T, SRR AR AT MRS, U NIRRT AR — R R A AR AT IR
7 450, W owde BEASE R, SERhE i ER e, s R AT AR T AR wdt SURTEEASE —Fe T
RIHEL

L e
HHEEE o123 ... |40 1]2

@ “f"%?ﬁj ”
vk

B 9-17: |5 1 “IR¥” 174X EERMRN (REBRES 20)

B—E it B AR | BRI
EE o L] 2]3)... |2000]|L]2].../156]/0]1]2
?‘6 “fﬂézﬁj 2
rh kT

& 9-18: #2350 2 TEEZRITEET “IR¥Y “HRIEXPTESENEMm, F—8ITHENERAESX 1 85 (REE
B4 20)
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PRI 45 1 wdt B9 K
R 1N, SR Z BB B A7 0x0C (counter_control)=0x34, wdt )28}

TERE 2 8, 7E5R— S8 T A R HITTC ' 27 A7 %% 0x0C (counter_control)=0x34 , wdt M 25 [ ; AIARAESE A i MY
B G B P Bl AT MR OB L wdt I3RS — R THECA REEA TIC %5 74 0x0C (counter_control) =0x34,
i/J: Wdt 'f'fj?"ﬂ:o

TEER AR J7 ik -

R 2 T, wdt 7R3 THEGE 2 G & 4 B 0x14 WDT_SR ™ int_assert 24 1, JBLBJ A LLES AL E 0x10
) WDT_IDR [ int_clr 33k F M3 Bl B 0xc WDT_CCR H? counter_control & 0x76 RPFES)SIE %

9.5.2.1 WDT HFFEERIE

1. AR T EEEE wdt 19 TAERE, B 0x08 H response_mode Ai/7 4%, FCHE Ox0 BERAEC 1, Ml ox1 1EHE
i 2

2. M wdt filt’% reset I [H]FC & 0x00 H' count_value_0 P ff ( IR T 28— 4T HEA BN ) L& 0x04
T count_value_1 (B 2 28 5T HECAR O HENHE )

3. MRPETTRACE 0x08 H reset length AU

4. it '® 0x0c ' counter_control ZifE#s (=0x76 ) filik wdt FFU4 T AE
1-3 WP A 2R, HEBAE 4 ZRi5eRImT

9.5.2.2 EEZEIN

1. wdt $2t T write protect TR AR 1E wdt T ECER SN, AT
i 0x18 H1 wrpt ZFAEAEH 0x58ab99fc, Y4 0x18 ZFFEasH wrpt_st K 1 VLR G(R4fdiE, IHARAET wdt
W IR AR GRS B R, N BOH S WIFCE 0x18 W wrpt FF 7748 4 0x51(8621,

2. wdt H1 Ox1c ) sync_fg ZFfF a5 M 1 /R start, stop, irq clear, reset flag clear [IHRAEE A pelk [F25 2 wdt
ck FFRIE 2450

3. rst_fg A 1 FRI wdt KAET reset, HWAIEmE RA iwdt AHRL,

4. I 0xc THY counter_control BAIEZE, 4¢ check Xf Ly sys rcc LI wdt B 4h enable ZAFAe A B ECE N
1o

=

9.5.3 WDT ZF1F:=%

% 9-6: WDT HF1EEMETR

Offset Attribute | Reset Value | Register Name | Register Description

0x00 WDT_CVRO WatchDog Counter Value 0

[23:0] rw 24°hifft count_value_0 Count Value for 1st TimeOut

0x04 WDT_CVR1 WatchDog Counter Value 1

[23:0] ™w 24’hfFfE 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

iR P
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& 9-6: WDT HiFaamaf® (48)
Offset Attribute | Reset Value | Register Name | Register Description
[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
== oo
9.6.1 RTC FH1Fs8
& 9-7: RTC HEaMAR
Offset Attribute | Reset Value | Register Name Register Description
0x00 TR Time Register
[3 1} ™w 1’h0 PM AM/PM notation
0: AM
1: PM
[30:29] | rw 2’h0 HT Hour tens in BCD format
[28:25] | rw 4h0 HU Hour units in BCD format
[24:22] | tw 3’h0 MNT Minute tens in BCD format
[21:18] | rw 4h0 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] ™ 1’h0 CB century bit, 0 - 2000s, 1 - 1900s/2100s
[23:20] | rw 4h0 YT Year tens in BCD format
[19:16] | rw 4h0 YU Year units in BCD format
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& 9-7: RTC HTFaaBaf® (42)

Offset Attribute | Reset Value | Register Name Register Description
[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] ™w 4’h1 MU Month units in BCD format
[5:4] ™w 2’h0 DT Date tens in BCD format
[3:0] ™w 4’h1 DU Date units in BCD format
0x08 CR Control Register
[21] ™w 1’h0 COE
[20:19] ™ 2’h0 OSEL
[18] ™w 1’h0 POL
[17] ™w 1’h0 COSEL
[16] w 1’h0 BKP
[15] rw 1'h0 SUBIH
[14} ™ 1’h0 ADDI1H
[13] ™w 1’h0 TSIE
[12] rw I'h0 WUTIE
[11] ™ 1’h0 ALRMIE
[10] ™w 1’h0 TSE
(9] rw 1'h0 WUTE
(8] ™w 1’h0 ALRME
[6] ™w 1’h0 FMT
[5] rw 1'h0 BYPSHAD
(4] rw 1'h0 REFCKON
(3] rw 1'h0 TSEDGE
(1] rw I'h0 WUCKSEL
[0] ™w 1’h0 LPCKSEL select clk_rtc
0: ler10
1: Ixt32
0x0C ISR Initialization and Status Register
[10] ™ 1’h0 INIT
(9] r I'h0 INITF
(8] r 1'h0 INITS
[7] rwOc 1’h0 RSF
(6] r 1’h0 SHPF
[5] r 1’h0 TSOVF
[4] rwOc 1’h0 TSF
[3] rwOc 1’h0 WUTF
2] r I'hl WUTWF
(1] rwOc 1’h0 ALRMF
0] r I'hl ALRMWF
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& 9-7: RTC HTFaaBaf® (42)

Offset Attribute | Reset Value | Register Name Register Description
0x10 PSCLR Prescaler Register
[31:24] | rw 8'h80 DIVA_INT

[23:10] | rw 14’h0 DIVA_FRAC

[9:0] ™w 10’h100 DIVB

0x14 WUTR Wakeup Timer Register
[17:0] ™w 18’h3fff WUT

0x18 ALRMTR Alarm Time Register
[31] ™w 1’h0 PM

[30:29] ™w 2’h0 HT

[28:25] ™w 4’h0 HU

[24:22] | 1w 3’h0 MNT

[21:18] | rw 4h0 MNU

[17:15] | rw 3’h0 ST

[14:11] | rw 4’h0 SU

[9:0] ™w 10’h0 SS

0x1C ALRMDR Alarm Date Register
[29] ™w 1’h0 MSKWD

[2 8} ™w 1’h0 MSKM

[27] w 1’h0 MSKD

[26] ™w 1’h0 MSKH

[25] w 1’h0 MSKMN

[24} ™ 1’h0 MSKS

[23:20} ™ 4’h0 MSKSS

[15:13] | rw 3’h1 WD

[12] ™w 1’h0 MT

[11:8] ™w 4’h1 MU

[5:4] w 2’h0 DT

[3:0] ™w 4’h1 DU

0x20 SHIFTR Shift Control Register
[3 1 } ™ 1’b0 ADDI1S

[9:0] ™ 10’h0 SUBFS

0x24 TSTR Timestamp Time Register
[3 1 } r 1’h0 PM

[30:29] r 2’h0 HT

[28:25] | r 410 HU

[24:22] | ¢ 3'ho MNT

[21:18] | r 4h0 MNU

[17:15] | r 3’h0 ST

[ 14:1 1] r 4’h0 SU

[9:0] r 10’h0 SS

0x28 TSDR Timestamp Date Register
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& 9-7: RTC HTFaaBaf® (42)

Offset Attribute | Reset Value | Register Name Register Description
[15:13] | r 3h1 WD
[12] r 1’ho MT
[11:8] r 4’h1 MU
[5:4] r 2’h0 DT
[3:0] r 4’h1 DU
0x2C OR Option Register
(1] ™w 1’h0 RTC_OUT_RMP
[0] ™w 1’h0 RTC_ALARM_TYPE
0x30 BKPOR Backup 0 Register
[31:0] w 32’h0 BKP
0x34 BKP1R Backup 1 Register
[31:0] | rw 32’h0 BKP
0x38 BKP2R Backup 2 Register
[31:0] ™w 32’h0 BKP
0x3C BKP3R Backup 3 Register
[31:0] ™w 32’h0 BKP
0x40 BKP4R Backup 4 Register
[31:0] ™w 32’h0 BKP
0x44 BKP5R Backup 5 Register
[31:0] w 32’h0 BKP
0x48 BKP6R Backup 6 Register
[31:0] ™w 32’h0 BKP
0x4C BKP7R Backup 7 Register
[31:0] ™ 32’h0 BKP
0x50 BKP8R Backup 8 Register
[31:0] ™w 32’h0 BKP
0x54 BKP9R Backup 9 Register
[31:0] ™w 32’h0 BKP
0x58 PBRCR PBR Control Register
[7:4] ™w 4’b0 DBG_SEL reserved for debug
(1] w 1'bl SNS reserved for debug
[0] ™ 1’b1 RTO reserved for debug
0x5C PBROR PBRO Register for PA24
[31] ™w 1’b0 FORCE1 1: force output value to 1 when output enabled (PBROR_OE=1)
[14:12] | rw 3’h0 SEL select output value
0: value set by PBROR_OUT
1: clk_rtc
2: selected by CR1_PINOUT_SELO in HPSYS_AON
3: selected by CR1_PINOUT_SEL1 in HPSYS_AON
others: reserved
[9] r 1’b0 IN Input value
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& 9-7: RTC HTFaaBaf® (42)

Offset Attribute | Reset Value | Register Name Register Description
(8] ™w 1’b0 DS1 Drive Select 1. Used to select output drive strength
[7] ™w 1b1 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] ™wW 1b1 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] ™w 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] ™ 1’b0 OE Output enable. Active high
[0] ™w 1’h0 ouT Output value if PBROR_SEL is 0
0x60 PBR1R PBR1 Register for PA25
[14:12] | 1w 3’h0 SEL select output value
0: value set by PBRIR_OUT
1: clk_rtc
2: selected by CR1_PINOUT_SELO in HPSYS_AON
3: selected by CR1_PINOUT_SEL1 in HPSYS_AON
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 1b1 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] 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] ™ 1’b0 IE Input Enable. Logic HIGH enables the input buffer
(1] ™w 1’b0 OE Output enable. Active high
[0] ™w 1’h0 ouT Output value if PBRIR_SEL is 0
0x64 PBR2R PBR2 Register for PA26
[14:12] | rw 3’h0 SEL select output value
0: value set by PBR2R_OUT
1: clk_rtc
2: selected by CR1_PINOUT_SELO in HPSYS_AON
3: selected by CR1_PINOUT_SEL1 in HPSYS_AON
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'bl 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] ™ 1’b0 PS Pull Select. Logic HIGH selects pull-up, logic LOW select pull-down
(3] ™w 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] rw 1’b0 OE Output enable. Active high
[0] ™w 1’h0 ouT Output value if PBR2R_SEL is 0
0x68 PBR3R PBR3 Register for PA27
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& 9-7: RTC HTFaaBaf® (42)

Offset Attribute | Reset Value | Register Name Register Description
[14:12] | 1w 3’h0 SEL select output value
0: value set by PBR3R_OUT
1: clk_rtc
2: selected by CR1_PINOUT_SELO in HPSYS_AON
3: selected by CR1_PINOUT_SEL1 in HPSYS_AON
others: reserved
[9] r 1’b0 IN Input value
(8] rw 1’b0 DS1 Drive Select 1. Used to select output drive strength
[7] ™w 1b1 DSO Drive Select 0. Used to select output drive strength
(6] ™w 1’60 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] ™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] ™w 1’b0 IE Input Enable. Logic HIGH enables the input buffer
(1] ™w 1’b0 OE Output enable. Active high
[0] ™w 1’h0 ouT Output value if PBR3R_SEL is 0
0x6C PAWKIR PA Wakeup Register 1
[16:0] ™w 17’h40 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 6: pull enable of PA34
bit 7: pull enable of PA35
bit 16: pull enable of PA44
0x70 PAWK2R PA Wakeup Register 2
[16:0] ™ 17°’h0 PS Pull select of wakeup pin. Logic HIGH selects pull-up, logic LOW select pull-
down. Keep effective during hibernate mode.
bit 6: pull select of PA34
bit 7: pull select of PA35
bit 16: pull select of PA44
0x74 PAWK3R PA Wakeup Register 3
[16:0] ™w 17’h1ffff IS Input Select of wakeup pin. Logic LOW selects CMOS input, logic HIGH selects
Schmitt input. Keep effective during hibernate mode.
bit 6: input select of PA34
bit 7: input select of PA35
bit 16: input select of PA44
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10 B

10.1 ePicasso™ STEEE 2.5D EL5|E&

TE 2.5D [EBALH T, HIFZH LI EIGE SRS RN CPU TSR, ePicasso™ MIZ% N 2.5D E{Ris
BRI S %E, BERXT 2.5D BB i WWIKZ B0 . A0, Hesk 2 I ResR b B iy B4R T) o BRULLASE,
ePicasso™ AEAGARA A A UL RGB FIGA% L, fiifl 1" RGeS RIS i 1] Bokts et .

10.1.1 BEEEm

ePicasso™ Fe 2 LR AHIREZ, — DL HMIEEEZ, f— i s 2am, ARG b s w
RGB565, RGB888, ARGB8565, ARGB8888., L8, A8, A4, A2, YUV, B HIHLEZEA M7 i & szt Anghn
X3, HEREEZ £ BRI PR E TR . BRICLASN, BAEZ R 8R0E T ki Alter Pl B 1EIR, AT LAGE
JEUEBR IR (B, %D RE T T B RS 3K

10.1.2 B4

ePicasso™ A — N EZFAIRERZE, BR T SXHESINMIIGEESN, X INEERZ A REW LB EIE 4. itk
Fef Al DAZISE 1024 135, ASREENATLIIAE] 1/65536, 75 X A1 Y 71 E, 4l Fe il ol DA SRS, DA 1o 4% F
AFEBYTFR

10.1.3 BEFEnEsE

ePicasso™ [ IIREMIZERR 1 1] LASCRPAEIL I INRELISL , O RENE STRFIRIR I AR BE e o P T L A SUBERE f Y
sinfcos {EL, i AT R BEMBERE TR BEF AT IRERT IR R, — PR SE U R PIRRRAE, R
TEBALPRVERE .

10.2 LCDC

10.2.1 &9

LCDC 4:F% LCD Controller, J:EZEIIAES I P72 (] SEHUEMGRUE , SRR IRIE AR R 11, R0 Ak 25 0]
BL . LCDC SRR EE SRR, AfF.

- DBI/8080 #:H: FITH R/ HEER, 27 GRAM 1) IR 5
« SPI/DSPI/QSPI 4%11: FI T4 GRAM 1Y 10T /NS VIR e it 4
« JDI Parallel #2M1: T JDI | R4 R B s Bt

bR T FEE BT, LCDC X EMG AR s SR b d F s, 7T LIS FF RGB565, RGB8SS L)} ARGB888S “54#%
o TERFERAYTIRESLAE [, LCDC WAEWS SCRF L B2 IR S, W LAMEA T he e mll i) MG A B sk
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10.2.2 ZEHIN 4B
R R & LCDC LA YA HE [ -

LCDC ]

Command Intf

DBI/BO80 |

Data Fetch
Engine

SPI/DSPI/IQSPI ———

JDI Parallel  f———>

& 10-1: LCDC ZEHE

Pl oA 7 2 B R

1. BCEEM . L2t APB B AP ll B84, LCDC B84 5, B0 1 %dEiE 15 Command Intf
MR IR BN F B 1 1o ol BRI, FEM TR icE , USRI L,

2. EMGAEHE S : LCDC B Data Fetch Engine i1 AHB EL2E, M PNAFE2S 0] 2 E RS B | %00 & &% 3 Layer0,
Y layer0 $(HEHER )G, Blender 4G5S 51 R AR S G L BIXT N ISR Fe 2 1. il )2 LCDC [
B Rk G R 1) Bl . A — ST, Layer0 ANFRERT, Blender RJ DATC B A% 0] 5k & 1% H.(4

10.2.3 BELERTE

LCDC MBC'E 2 HPERSY, AR ERBCE, X2 M Layer LA Blender FUTCE, 25 ik
FICE, X R AN Rl 16 R ) 2 RO B

10.2.3.1 BEEERE

2B E A4S Layer0 BYPCE A Blender FIPC'E , FHF AJLICE LayerO_CONFIG ZFf74%, X Layer0 #EA7{#ifE,
il e HAA R ANES R 5 BRZEPE95%X A Blender Ji, Blender Z3AR¥EFH /e ' 1 1&1 2 A bR A1) A A bRt
TRESEIE, B EZ2A A M IS, mAdAa A O RAEIE X, Blender H X 58 &4 KR ik
. BT USH TR
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CANVAS(Xt], Ytl)

LayerO(Xtl, Ytl)

Layer1(Xbr, Ybr)

CANVSA(Xbr, Ybr)

Pl CANVAS, Layer0, Layerl 4 H A PIZHALBRMAFA A AT IXEL, (Xd, Yil) FoRHIBZE FMAALER, (Xbr, Ybr)
FORIA T AR, ATLIES], Layero tHMHER/TEHAL, ZLEFTE CANVAS S, FiLIASS IR, SEX
5 CANVAS #&, frll4x5 CANVAS A TIREITA . F N AN CANVAS KA SEZES, s
B CANVAS U500,

K5, LCDC ARIUH EIRWIZEAT (FrameBuffer) firth B 545, A8 Q245 R AR FRS CANVAS A
ﬁ?gﬂﬁﬂi—ﬁﬁﬂﬂo

10.2.3.2 #ORE

PR AN [l P DS AR IS, BT LAXH R A TC & S A AR R, DURARGEAS R D 50 AR L E S50
DBI/8080 -

DBI/8080 42 [ Fl T-UK S AT GRAM FY 5%, ARl MIPI U, DBI HA745E 10 A R34 TypeA Fl TypeB FiZs,
WEES LA ANE, (Hi2% Lol DIEA G, 7E%8: LCDC # Bl DL FEXT ) TypeA F1 TypeB.

DBI {2 M) EESHICESH T K.

S A iR [t
PWH WRX/RDX {55 inactive JRZJH %K JEL XS N s A 2R A
PWL WRX/RDX {55 active JRZ ] A% JETHAXS R B4 kg 2R e sl A

TAH | WRX/RDX {55 inactive Ji5 3] CSX {55 inactive ZEMR AL | JEIARE R Iy 22 5 i o
TAS CSX {55 active Ji7 3] WRX/RDX {55 active ZEIR F A% | JEIIXF L4 Ky 2R e st 4eh

LI FS%0E DBI RS 0 £ 28, Hh PWH Fl PWL JeiE T DBI 3 0 09ER, H & 2 Fk s e B AL
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A S %R

7 — R B, DBI R NPT AR SBUCHIRA AL, WURGE ZORBA KOG, AT LUl S L 155 1) POL 2F
fias, SEBUARGLAY RO o

i T MG AL S i, DB 42 b SCRFHC Bl i 7R 58 DB 3 1 5, P nl LASSHS 225 (9 (H & 1) LCD_WR
74y, i WR_TRIG fil RD_TRIG ZFffasfi & e 5 44E, 1Eifid LCD_RD A7 an sk A2 U IE

SPI/DSPI/QSPI M-

SPI, DSPI 1 QSPI #BJ& T- SPI LAY Srasdse 1, X HIFE TRWRZnEcs . SPLlH HA RN EHEZ, DSPI AW
R, QSPI A VUAR, & T HIELE =X A, SPI#ZHiA&%TF D/C (Data/Command 1@?*) {51545 X0 3-wire
SPI il 4-wire SPI, 3-wire SPI [) D/C {E—4kdE bit, @3t SDO A T(&Hi, 4-wire SPI [ D/C NIA —H Bk iy
RFARR, FTLAAENT UL 3-wire SPI Lt 4-wire SPI 5 &7 T S S fIk— L&

SPI 2 M FESHILES % 5.

sH& i R
CLK_DIV SPI b ST ﬂ?ﬁf%%%%ﬁj‘%ﬂﬂ
XJ(’%&%E%%%ME%&%E%&*C

PR B, WA T AL,
LCDC %&A BV SRR 26 72 B 45
i< B Bh#E SPI ﬁémﬁﬁ CS f5%,
AL FARERRAR
TERARAE BB, I TR,
SPI_CLK_AUTO_DIS | SPI 4 H glf5 1k LCDC & A Bl SR B 6 1 e 4
2 [ 85t 1k SPT 43 B s

SPI_CS_AUTO_DIS | SPICS Hzhf= 1k

BT DL X s E SR, HfhiA g — eS8 =5 T SPT #2210 BT, A% SPI {5 S iutafr s, HAKTT LI &%
LRI

5 DBI 42210 —FF, SPI 4210t 34 lic Bl %, fEak#: T SPI #1005, 5 DBI —F¢, /A LIS WR_TRIG Fl
RD_TRIG 2 fieefi K iZE#AE, XFF SPI, AT E A E WR_LEN Fll RD_LEN, XM aifiaeitkiE 1 SPI 2%
0 T 30 % R R R I 1 8 0 o 1 AN, dem 4 DT

JDI Parallel .

JDI Parallel 2 [1J2& JDI #5515 & HAYFE 1T, JDI Parallel fE N IEATH 00, R LIS H s R i ff 5, (Rl
FeEE -, HEESHR L, HARTEE S8 DI Parallel £ 1 PMY, XTAHN SEOHATECE @aﬁf%&ﬁlﬂ‘
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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[5:3]
[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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% 10-1: LCDC F1FaEmEtER (&)

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:O], 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]

3’h0

w_g

green dither width

[3:1]

3’h0

w_b

blue dither width

]

1’h0

en

dither enable

0x7C

DITHER_LFSR

[31:0]

™w

32’h0

init_val

Ifsr init load value

0x80

LCD_CONF

[20:19]

™w

2’h0

SPI_RD_SEL

spi read line select.
0: select line O
1: select line 1
2: select line 2

3: select line 3

18]

™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[5:3], G[Z:O}, B[4:0]

1: G[Z:O], R[4:0], B[4:0], G[S:S]

™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.

™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
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Offset Attribute | Reset Value | Register Name Register Description
[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
[4:2] ™wW 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, 0 for command access if polarity
bit is set as 0. RS bit definition is opposite if polarity bit is set as 1.
[19] ™w 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 ’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] ™w 16’h0 OFFSET AHB RAM address offset for each line
0x90 LCD_SINGLE
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% 10-1: LCDC F1FaEmEtER (&)

Offset Attribute | Reset Value | Register Name Register Description
[3] r 1’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] ™wW 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
[31:0] r 32’h0 DATA LCD read data
0x9C SPI_IF_CONF
[30] ™w 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
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% 10-1: LCDC F1FaEmEtER (&)

Offset Attribute | Reset Value | Register Name Register Description
[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] ™w 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] rw 1’h0 FMARK_POL TE signal polarity
[0] rw 1’h0 ENABLE TE enable
0xA4 TE_CONEF2
[31:0] w 32’h0 DLY_CNT TE delay counter
0xA8 DPI_IF_CONF1
[26:16] | w 11°’h0 HSW dpi hsync width
[10:0] ™w 11’h0 VSH dpi vsync height
0xAC DPI_IF_CONEF2
[26:16] | rw 11°’h0 HBP horizontal back porch
[10:0] rw 11’h0 VBP vertical back porch
0xB0 DPI_IF_CONF3
[26:16] | w 11°’h0 HFP horizontal front porch
[10:0] ™w 11’h0 VFP vertical front porch
0xB4 DPI_IF_CONF4
[26:16] | rw 11’h0 HAW horizontal active width
[10:0] rw 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] | w 11’h7ff INT_LINE_NUM DPI interrupt line number
[11] ™w 1’h0 HSPOL hsync polarity
[10] ™w 1’h0 VSPOL vsync polarity
[9] ™w 1’h0 DEPOL de polarity
(8] ™w 1’h0 PCLKPOL pixel clock polarity
[7:0] rw 8’h1 PCLK_DIV pixel clock divider
0xBC DPI_CTRL
(3] ™w ’h0 DPI_UC dpi update config
2] ™w 1’h0 DPI_SD dpi shutdown
(1] ™ 1’h0 DPI_CM dpi color mode
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% 10-1: LCDC F1FaEmEtER (&)

Offset Attribute | Reset Value | Register Name Register Description
[0] ™w 1’h0 DPI_EN dpi interface enable
0xCo DPI_STAT
[31:16] | r 16’h1 VPOS dpi vertical position
[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] rw 5'd1 WR_LEN jdi single write bit length
0xC8 JDI_SER_CONEF2
[31:16] | 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] ™w 1’h0 EXTCOMIN jdi serial interface extcomin control
[0] ™w 1’h0 DISP jdi serial interface disp control
0xD0 JDI_PAR_CONF1
[31:16] | rw 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
[31:16] ™ 16’h0 ST_LINE jdi parallel interface start line, line number start from 0
[15:0] ™ 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] ™w 16’h0 END_COL jdi parallel interface end column, column number start from 0O
0xDC JDI_PAR_CONF4
[3L:16] | rw 16’h0 HCK_WIDTH jdi parallel interface HCK width, HSK width = led_ck_cycle * HCK_WIDTH
[15:0] ™w 16’h0 HST_WIDTH jdi parallel interface HST width, HST width = led_ck_cycle * HST_WIDTH
0xE0 JDI_PAR_CONF5
[31:16] | rw 16’h0 VCK_WIDTH jdi parallel interface VCK width, VCK width = led_ck_cycle * VCK_WIDTH
[15:0] ™w 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] ™ 16’h0 HST_DLY jdi parallel interface VCK to HST delay, VCK2HST delay = lcd_ck_cycle *
HST_DLY
0xE8 JDI_PAR_CONEF7
LT L
UMS5201-SF32LB52x-CN 251/328 V0.81

©2025 B (E= ) BRAF  http://www.sifli.com


http://www.sifli.com

sSiELl

SF32LB52x

BB B R

FBIRINFE R/ Z Arm Cortex-M33 STAR-MC1@240MHz/24MHz, 984 CoreMark

= 14£8E 2D/2.5D 5|2, 576KB N7F, BT/BLES5.3

% 10-1: LCDC F1FaEmEtER (&)

Offset Attribute | Reset Value | Register Name Register Description

[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] w 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.

[9] ™w 1’h0 VSTPOL jdi parallel vst polarity

(8] rw 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] ™ 1’h0 ENBPOL jdi parallel enb polarity

(4] ™ 1’h0 XRST jdi parallel interface XRST

[0] ™w 1’h0 ENABLE jdi parallel interface enable

0xF0 JDI_PAR_STAT

[31:16] | r 16’h0 VPOS jdi parallel vertical position

[15:0] r 16’h0 HPOS jdi parallel horizontal position

0xF4 JDL_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] ™ 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] ™w 16’h0 ENB_END_LINE jdi parallel interface enb end line, line number start from 0

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_1b0

[21:20] | r 2’h0 sc_lbl
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% 10-1: LCDC F1FaEmEtER (&)

Offset Attribute | Reset Value | Register Name Register Description
[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

[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] ™wW 32’h0 VAL lede performance counter

10.3 eZip™ LiRIE4afEfSas
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11 =in

11.1 PDM

11.1.1 &Y

PDM (Pulse Density Modulation) kit 5 i il 42 H 2 T8 PDM Z2 SRR I PDM 415 5 461k
PCM ( Pulse Code Modulation ) ik fZhih i il {55 LA 5 2200 S AmAL 2

FEIIRE
o [FII SR A AR (55, AT DU R A PR B (S
o AJHEALE PDM 2 7 XU 4 ER . 3.072MHz . 1.536MHz, 0.768MHz . 1.024MHz . 2.4MHz . 1.6MHz . 0.8MHz
&
. 4 PCM BRI %, 48kHz. 32kHz. 24kHz. 16kHz. 12kHz. 8kHz %
o TP 32bit. 24bit. 16bit. 8bit [} PCM {55
o FEPERHK 0.5dB I HM\-15dB 3| 45dB 3 45 7]

11.1.2 {EHi%A
PDM (Jkirp s BE U ] ) ABHR 5 7 SRR 7 22 7E R

Tvaa PDM

CLK CLK

I: L/R  DATA DIN

CLK I LT 1L
l DIN BRI

E 11-1: HFERXIET PDM #HEiRAH A ERE

PR g — %07 A s A PDM AR SR g SR A, P A2 S UL T ] — LU RRART IR BRI EUIR £ o A Bl &2 SR
MIECE T (L/R), Hbh—AZ KA1 CLK _EIHE R R, 15— D2 e W7 CLK TR AL
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PIN e el v N RAM
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' filter ifo [
[ I
| |
[ I

11.1.2.2 PDM EHRHIE$h4EH

clk xtal48 l clk xtal9p6
+5
. 0 ck ’—‘ pdm_clko JIB

11-2: PDM iR E{R 4

clk_sel
- (clk_sel =1'bl) &&
(clk_div=4'dl)

[

mux \L
pdm_clko
» 1 mux [——————®

audio_pll
j‘@

’—> 1

& 11-3: PDM #&IREI BT b4

PDM BRI ERIEA A, — M2 RGUHY 48mHz fhilk, — R RGAEM PLL 2858 16 514Gl 1l 48mHz
ARfRAE PDM BLER NFRSEZ85d —A> 5 A/ A4 8] —A> 9.6mHz BRI, ORI PLL At f T — 0k

T2 AT LABCE ) a1 B R 2R 25 507 2 s MU IS b pdm_clko, pdm REBRIr2% %) L B 1850 pdm_clko/
(sinc_rate xIpf_downsample) o Hrp sinc_rate I Ipf_downsample #4f U1 T A& X 27 f7-4% sinc_rate DAL Ipf_ds #4T

P B B e A R

3% 11-1: PDM Z 2 XB SR AR XS M H R R RNBEE X R R

PDM_CLK(MHz) | Fs (PCM #iiHi Rate, KHz) | OSR (idX®#Z ) | SINC RATE(CIC TFR#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

GAR T
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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 16 96 48 2 3
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
12 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

DA —ATHOEC B X PDM AR A 27 A7 A B B AT 0B . i ik 3.072mHz, i i B 30K 48kHz, i
HEIRNITE 16 LR, XGHIETIITF

PDM 25 174 A TC B L «

1. FR¥E AR 2 AR . AR P 1) PDM_CLK $EEEAFEPUR, Be'E 0x00 HY clk_sel Z7-4%, 0x0 /R pdm
FEHR A ARTEP R 9.6mHz, 0x1 F/R pdm AT ABTBI A E M PLL 0750t ) clk_sel AL
EO 1o CEARI R E AR e )

2. H3#EZAEH SINC RATE L) f SINC ORDER fig & 0x08 H sinc_rate L J sinc_order_sel Z7F¢4 , H:H sinc_order_sel
R 1 X FAK 1 SINC ORDER A 4, 0 XF i 3. R4 LPF J5 SRR E 0x34 H Ipf_ds A 47-#% LA ) Ipf_bypass
A, FUE Ipf_ds A 7FaR 1 FRXTIL excel 11 Ipf ToRAE 4, FCE Ipf_ds AFf7ar 0 F/RXTIL excel 11 Ipf T
KRR 2, BU'E Ipf_bypass K 1 XJ R A& HAY LPF BYPASS, L% 0x08 sinc_rate=64, sinc_order_sel=0, 0x34
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Ipf_ds=0,
3. MRHEFE R E AT I R RE(S 5 -

XUHIE | el | A
left_en 1 0 1 0
4% 0x0 CFGO | right en | 1 | 0 0 1
stereo_en | O 1 0 0

TE 0x0 1Y swap_en Z7f7#s A 0 B}, pdm BN AT E REME pdm mic TR A8, A8
SRAERYE pdm mic N FFEWTHH AOEEE; 7E 0x0 1Y swap_en AF/F48 A 1 BFNIELFAIR, pdm B K B4
FERAE RIS pdm mic N OB , 70 A RIS pdm mic I AR . IAET RIS
B M 0x0 stereo_en=1 left_en=0 rignt_en=0 B3 stereo_en=0 left_en=1 rignt_en=1,

4. M4 pdm AL A HEATIC L, B B RLIE AN R0 0x38 HY byte_trune A7 dEATACE, T
B 0 XA 24bits ¥y, FECE 1 XN 16bits fth, BLE 2 XN 8bits iyl , BLE 3 XFAL 32bits Hiith . SL
0x38 byte_trunc N 1,

5. MG AFEEIEE G BIREE—EAE 0x38 [ byte_con Aiffay, BLE 0 ZAAM A ENEILS BT
B A1 fifo i, FLE 1 WZAPIAS 7 IE BB # A 22 FS T Y fifo 1o ANIA] byte_con AF - L X B Y
B I ) A D) s T T

i R i R e PR

e PR i PR iR

e PR i RS JE PR

e PR i P A iR

JEFEIE AFIE JEFAIE FFIE
fifo fifo fifo fifo

ANl 32 FUERBdE 2 B 30K N — NS RSN — BRI S AL R 32 HRRERE, LA 24 HURRRGE
XA, byte_con A 1 AU EFTR

31 0
HEIE FrFEIE
i 1(7:0] 5 1[23:0]
FEFEIE i FETE
HHu2[15:0] Hn1]23:8]
HipEiE Je it
BH2[23:0] HFi2[23:16]

VL 16 LEFERGHIEEE, byte_con 2 0 A1 E BT .
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B B 8B B S1E8E 2D/2.5D 5| &, 576KB NTF,
MSB LSB MSB LSB
eI eI VEDEB I
g2 [15: o] | Fds1 [15: 0] 2 [15: 01| #¥s1 [15: 0]
K KEFIE HiIE fiFHiE
g4 [15: 0]| #dE3 [15: 0] 4 [15: 0] #dw3 [15: 0]
Je il I i A A
¥E6 [15: o] | FdEs5 [15: 0] e [15: 0] | Hlgs [15: 0]
e IE HEIE
FIFO FIFO

BB o EAE A A A K, T AR R R B AT R

6. M dma AU HIBEWIICE dma MRAFAERS 206 pdm fifo HHAYEEE —Ik—1> 32 LUARER @
FERY) ram HidikHp

7. BCH 0x0 H' pdmcoreen FA7##{lifiE pdm #idk

1~6 HIMFP A E , HEAE 7 ZHT5EMBRIT,
EEEM

PDM 3= Az i T2 fifo H B 7= A4

11.1.2.3

HR A A T

11.1.3 PDM 772

% 11-2: PDM S1FE5RET R

FBIRINFE R/ Z Arm Cortex-M33 STAR-MC1@240MHz/24MHz, 984 CoreMark

BT/BLE 5.3

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_l The number of delay dff before the left data stream in processing

0x08 SINC_CFG
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FBIRINFE R/ Z Arm Cortex-M33 STAR-MC1@240MHz/24MHz, 984 CoreMark
= 14£8E 2D/2.5D 5|2, 576KB N7F, BT/BLES5.3

=
—9ad ™ |
B oW OB B

& 11-2: PDM H1FEEMETR (4)

Offset Attribute | Reset Value | Register Name | Register Description

[8] ™ 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'bl hpf_rst 1:high-pass filter normal operation ; O:reset high-pass filter

(4] ™w 1’b0 hpf_bypass 1:bypass-high pass filter ; 0: enable high-pass filter

[3:0] ™ 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] ™w 1’60 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; O: 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] ™ 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_1 | 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

iR T
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3 11-2: PDM HFaalRbtaR (4)
Offset Attribute | Reset Value | Register Name | Register Description

[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

11.2.1 &9

12S(tm 11S, Hi: Inter IC Sound) 4k, SUPRHEMUALIH N E MR LE, 2 WHINH 2 R 87 S I £ 2 ) i 5 9
Hea Ak il g B —FUS b, ZBZCR T/ M, L3 TE M Z MRS, |z T2
ﬁ?K’fZIK/%/ Lo

HTT 128 5 MSB %f 5% (ZE%F5% ), LSB %55 (%55 ) H1 128 b=,
128 ARIERE AN T BT «

B TE B P LRCLK &4 1Y BCLK 5 — A L A& MSB, HAl — B3 LSB i F1% . Bk 71 |
BCLK R FIRAEA (BCLK=Fs x FHIEE x RAENLEL) , TERRARRY LSB T —ASRAER) MSB Z [ H N2 A5 A
FAY BCLK J&1], LRCLK & 0 {5/ 8%, LRCLK A 1 &% 7 5k

fﬁmﬂmwnﬂmwmﬂmmmmmm
"? W00 *—' "WC“ 400 ,_.

E 11-4: 128 FRERE

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 | ))
|
msa LSBl MSB LSB:
| 248it Mode 24an |
@@CD@@C 00 OEOEAORANOO—
'208-lModo |208uMooo :
P.CD@@CDO@ FEOEEOOO :
I |
|168uMooo | 681t 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

SMFTRRAS ) 128 AHGAZT/MEAL T MCLK W%, MCLK 25 BCLK Ml LRCK [R5 08 iRyt sh, al LI
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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

= 11-3: 128 S1FEEMETR

Offset Attribute | Reset Value | Register Name Register Description
0x10 TX_PCM_FORMAT
[5] rw 1’h0 track_flag 0: stereo
1: mono
[4:0] w 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[Sl:O] = R1,L1,R0,LO, each word contains 2
samples, so two samples need read one word

Mono 13/14/16 bit: ﬁfo_data[?)l:O} = 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] = LO, 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]=R0O, each 2 words contain 1 samples, so

each sample need read two word

0x20 TX_PCM_SAMPLE_CLK
[12:0] rw 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
iR T
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= 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)/Z

[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

volume control:

0000: +6dB, 0001: +4.5dB,

0010: +3dB, 0011: +1.5dB,

0100: 0dB, 0101: -1.5dB,

0110: -3.0dB, 0111: -4.5dB,

1000: -6.0dB, 1001: -7.5dB,

1010: -9dB, 1011: -10.5dB,

1100: -12dB, 1101: -13.5dB,

1110: -15dB, 1111: mute

Note:

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: Reserved, 0001: -1.5dB,

0010: -3.0dB, 0011: -4.5dB,

0100: -6.0dB, 0101: -7.5dB,

0110: -9.0dB, 0111: -10.5dB,

1000: -12dB, 1001: -13.5dB,

1010: -15dB, 1011: -16.5dB,

1100: -18dB, 1101: -19.5dB,

1110: -21dB, 1111: mute

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)

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
ZER T
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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
GRTH
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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:O] = L3,L2,L1,LO, 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)/2
[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] ™w 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’hl rx_dma_mask RX DMA mask enable:1: maskO: 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
[0] ™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_full,tx_empty,tx_almost_full,tx_almost_empty,rx_full,rx_Jempty,rx_almost_fi
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] | w 5’h0 band6_gain
[24:20] | 1w 5’h0 band5_gain
[19:15] | w 5’h0 band4_gain
[14:10] | rw 5’h0 band3_gain
[9:5] ™w 5’h0 band2_gain
[4:0] w 5’h0 band1_gain
0x720 TX_EQUALIZER_GAIN2
GRTH
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= 11-3: 128 BHTEEeRRATR (48)

Offset Attribute | Reset Value | Register Name Register Description
[19:15] | rw 5’h0 band10_gain

[14:10] | rw 5’h0 band9_gain

[9:5] w 5’h0 band8_gain

[4:0] rw 5’h0 band7_gain

11.3 Audprc

11.3.1 &

Audpre fHRA2FR Audio Process Controller, L FZEIIREERRAE ARG IS WEER A TAL IS , IR S 9B
EEEE MR, Audpre PIXSEAI AL REA G 45 YT, e, MY, SRR, HIP AT DARYE 2
Xof ik SE T BEHEA T R R T B

11.3.2 ZE%ZEH

— Tx_cho TXDL(1.23)
SRC oA oo e EQ10 o
lixer folume lux TXDR(1.23) Analog DAC
—»{ Txcht
—»| Txch2
Al Tx_ch3
B («— moutcno
le—— Txout_cht
. RXDL(1.23)
< ADG lzngN
fFokine RXDR(1.23) Analog ADC
[*—— Rx_ch1

& 11-7: Audprc Z515E

Audpre FE i A E B AG, Fr ARG TX GE B2 1 RX B H . TX 38 O BE A7 23 0] 2 128 B i
SCE B DAC, RXJE UM 128 fig Aunalk FRUN) ADC 825250k, IAEE RIS ],

11.3.3 IhgeHit

11.3.3.1 REREHRELR

SREEARFARAER SRC AT LIRS T RSO F R AR AR, e i Bl 1/16~16, SRR EGHARI t 24
Half-band JEPAS I Sinc JEPATAAL, FHP 7 BARGEH AL ASRAER, XEREERFABIR S B TICE, 15
B B AL
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KA RN NI A =2 Half-band JEU S, DA —2 Sinc JEIES . BF—2 Half-band JEJEES 0T LLSZIH 2 £
B L RS H T RAE, Sinc JEIR RS AT LASZIR 0.5~2 DUP I EkS BE R RER L3 i SRRE R4 L 47 «

Ratio = Ratio (hbl) * Ratio (hb2) * Ratio (hb3) * Ratio (sinc)

=4 Half-band JEJAREEAAHIR], BOE 7 ABAHRN  WNSRFEZ I 2 £5 LoRAE, WIECE Hbf enable 24 1, [A]AT mode
WEN 0, WIRFESIN 2 /% FRAE, NEE Hbf enable 4 1, [l mode BB A 0, ERIAENL T Hbf [ enable
M0, FIRILY Half-band JEH A TAE, AR RMR, =9 Half-band UEIEAFIACE , TS A] BRIE T B4
H bR KA e 46 L 5]

e —2 Sinc JEPARA AL E S EL, EHE enable FURFERFL e LU Sinc_ratio, Sinc_ratio A 3 1bit & 5 JCAT 5
B, AE 1 BN 30 E/NE, YT RAE R 17230

VI L, 16KHz 5 44.1KHz NP, X SRC #HATHACE
16KHz 5% 44.1KHz A4 Wifh L fai sy 5 28

« 7% —. 16KHz->32KHz->44.1KHz
o FZE . 16KHz->32KHz->64KHz->44.1KHz

XSRS EEBAT DL, EE—rh, SRH—%% Half-band JEIE #5547 2 £ FRAFE, RG] Sinc JEJE#S Ratio
K 1.378 f5. HHEH, REEMZL Half-band JERARIEITIE 4 5 LoRAE, SRS Sinc JEHE AR Ratio 7 0.689 1%, W
PO EALLES, % Sinc JEIEASAY Ratio HIEUT 1, JEIEASMERE L& H IF—Lb Frlikde e —.

11.3.3.2 BEHER

TR (DAC Mixer, DAC Mux) JE7E DAC J# 5 b, A [ ISk 10 F5 M RIR & 1E— .

DAC Mixer HYIAJE VYRS TX Bdli, PUBK &I Zeid BB a6, 720 G e A0 11 o 1 %) — SIS i 9 g i 93
BARRIINTIAT, P EE RO AT LKk S TX R PUEE s, don] DAk Fesis . BRI IS HH 4748 mixlsrco,

mixlsrcl, mixrsrcO, mixrsrcl,

DAC Mux Wi A& DAC FYMEEEE, A1 ADC MBS . Mux TR 7205 Mixer AH[R], 2K PO #& 4 A TR
é’ﬂﬂﬁ%ﬁﬁﬂj s *%E@%ﬁﬁ?ﬁﬂﬂ{f%@ﬂﬁo Eﬁtﬂ[/j\%%%ﬁ%ﬁ muxlsrcO, muxlsrcl, muxrsrcO, muxrsrcl,

11.3.3.3 @5 LR

DAC F1 ADC 8 [ 7t 7 438 25 )8 1 AR BR Volume, 7545 0 &S S0 15 45 H ST JEEJ2:-18~13dB, At/ 0.5dB,

11.3.3.4 JETSEHEHR

P ER i EQ e SCHF 10 G iy, P TR 2Bl E eq_stage RIFREFEMPEL. B—9A 5 1348, 3t 50
NSV E . P AT DVl C B A R A 2R 8UR , SREHE S B EA Audpre, Y75 g 75 (0 AiT 75 22
JEfHBE eq_clr, %5%) eq_clr_done N 1 )5, THBE eq_clr BIW], X—WRE N TIERRNIPIGET SRR . R AT
TGRS, WSS Rl K — a1, BA AT RETT S I 2 BRI R

11.3.4 EERTRE
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11.3.4.1 BE Tx 1 Rx 18iE

Audpre Y Tx B 0] DL FFPAFIE 16bit/24bit AR 16bit BIEAEHRME I, B2 3HF 4 B (Sr A 5 A
P )o BEAS Tx JHIE AT LGB BCE format ZFF &, SCRFEAEK 16bit/24bit (&M, X TALMAGE 16bit (&R (5
32bit BB A ZE A A 16bit (OBUR), (UA Tx @IH o Al 2 7L SRy, ATLLE S Mode 7725 H 1 TARE
BOR ., 24 Tx J8iH 0 BlE M r AR 16bit BT, Tx HIE 1 5bS9GE ], JOERH . FIEEY Tx il 2 ilE N
SRR 16bit AR, Tx iE 3 Waw S, TR,

Audpre 1Y Rx 338 AT LASZHEHRE 16bit/24bit (UESBIRAS, B2 30HE 2 B, B0 Re I W] DL Al S
format FAFHRY, TP 16bit/24bit A,

BCE5E Tx Fl Rx BF RS Z e, b 2 RCE XS DMA, X Tx Al Rx Gl 18 £i i AL 2

11.3.4.2 BELE DAC B

DAC J# P& e B0 S i SCH BN, 11 SRC, EQ, Mixer, Mux, Volume, TiiEaEf &, SRC Fl EQ 3%
Fif A A EE A RE, AoE R R REA SR I AGEE R AT S AMERDE Mux RO, ANk
B R BSOS Tx WENEARR S, TR UEm R, 7502 R 5 AN 5] 2 i 1)

Fic & 5¢ i DAC EPEHLE , FTLAE IS AP 7748 dst_sel Bl B DAC (Ui BFRBibk . 4niR dst_sel 4 0, W DAC %dfg
WL T Codec BEHR, 120 P f 5 SCRF 24bit SIARF, 2848 Codec #HR T, F MBI 23 e A L 3 AT -
o AR dst_sel 24 1, N DAC B¥i 49k 31 128 #Bib, 1268 B 5 m SCRF 16bit M AT, Bl s 25l 807 128
O . R dst_sel iy 2, W] DAC B 29115 £ Audpre Tx_out iEiE , ZE A f ) i 24bit \iAKR, HA]
PABCE DMA KB M Tx_out MBSO EAEA# 2] 7723 ]

BRICLISN, DAC i il i 2 BC B RAE I B PRAIRAE S0 L o I n] DUSEE R N ELAYH T PLL 53 48MHz
A, X HLATEORUE DAC A A B S i AR — 2, HLZad 0B A - i AR R AR —
o R BN Tx out I, MIEAZER,

11.3.4.3 FELE ADC B

ADC T8 FE T —4> Volume AR, it 5% Volume Ji5 A] LA i 7 /748 src_sel fil' & ADC BYTT U . A0SR src_sel
0, M| ADC BN Codec b, 2 MK 5t 5 S 3 24bit A7, Codec 3R IR T- ADC R4 BN &5 455
UGS W sre_sel 7 1, W ADC EEAIE N 128 b, 1268 M i 545 16bit TR, S AEER R I TN
128 HUvem,

5 DAC i %—Ff, ADC il By B R E REERH PRI 0 L, AR B 5 3 IR — 2, &g s i s e
S5 MRAER—E

24 ADC FdiE it Mux £ %] DAC i@, ADC ZdE3] Rx i 038 BEAS 22 F520m, FHP o] LAR A BE Rx
HIESRAE ADC BB

o

11.3.5 Audprc HiFas
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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
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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

[29:28}

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

[27:25}

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

[24:22}

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

[21:19]

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

[18:16}

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
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3 11-4: Audprc HFFE=SMHR (&)
Offset Attribute | Reset Value | Register Name Register Description

[15:12] | rw 4h0 fine_vol_r dac mixer right channel 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_r dac mixer right channel rough volume control
range from -36dB to 54dB

step is 6dB

4’h0: -36dB

4’h1: -30dB

4’he: 48dB
4’hf: 54dB

[7:4] ™w 4’h0 fine_vol_l dac mixer left channel 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

(3:0] ™w 4’h6 rough_vol_l dac mixer left channel 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

0x54 dac_path_cfgl

[3 1:30] ™w 2’h0 src_ch_clr clear src channal internal data

[29:28] r 2’h0 src_ch_clr_done src channel internal data clear done

[27] w 1’h0 src_hbf3_mode 3rd stage hbf mode:

0: upsampling

1: downsampling

[26] ™w 1’h0 src_hbf3_en 3rd stage hbf enable
[25] ™w 1’h0 src_hbf2_mode 2nd stage hbf mode:
0: upsampling
1: downsampling
[24] rw 1’h0 src_hbf2_en 2nd stage hbf enable
LT L
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3 11-4: Audprc HFFE=SMHR (&)

Offset Attribute | Reset Value | Register Name Register Description
[23] ™w 1’h0 src_hbf1_mode 1st stage hbf mode:
0: upsampling
1: downsampling
[22] w 1’h0 src_hbfl_en 1st stage hbf enable
[21:20] | rw 2’h0 src_ch_en source rate converter channel enable
[19] ™w 1’h0 eq_clr equalizer clear request
(18] r 1’h0 eq_clr_done equalizer clear done flag
[17:14] | w 4’ha eq_stage set equalizer stage, max is 10.
[13:12] | rw 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] ™w 3’h3 muxrsrcl dac mux right channel input source0 select
3’h0:tx chO
3’h1:tx chl
3’h2:rx chO
3’h3:rx chl
3’h4:mute
other: mute
(8:6] ™w 3’h2 muxrsrcO dac mux right channel input source0 select
3’h0:tx chO
3’h1:tx chl
3’h2:rx chO
3’h3:rx chl
3’h4:mute
other: mute
(53] rw 3’h1 musxlsrcl 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
[2:0] ™w 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
0x58 dac_path_cfg2
[31] ™w 1’h0 src_sinc_en sinc filter enable
[30:0] ™w 31’h0 sinc_ratio sinc filter ratio, s31.30 format. Range from 0~2
0x5C dac_path_cfg3
[17:16] | r 2’h0 ramp_stat_r dac mixer right channel ramp module status
[15:12] | w 4’h0 ramp_interval_r dac mixer right channel volume ramp interval.
[11] ™w 1’h0 zero_adjust_en_r dac mixer right channel volume adjustment during 0 volume cross enable
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3 11-4: Audprc HFFE=SMHR (&)

Offset

Attribute

Reset Value

Register Name

Register Description

[19]

™w

1’h0

ramp_mode_r

dac mixer right channel volume ramp mode:
1: slowly ramp to target volume. Step is 0.5db

0: directly ramp to target volume.

2

1’h0

ramp_en_r

dac mixer right channel volume ramp enable

-

2’h0

ramp_stat_l

dac mixer left channel ramp module status

W | N

4h0

ramp_interval_|

dac mixer left channel volume ramp interval.

>

1’h0

zero_adjust_en_l

dac mixer left channel volume adjustment during O volume cross enable

—_

21232

1’h0

ramp_mode_l

dac mixer left channel volume ramp mode:
1: slowly ramp to target volume. Step is 0.5db

0: directly ramp to target volume.

1’h0

ramp_en_l|

dac mixer left channel volume ramp enable

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

I’h1: select external interface

4’h0

fine_vol_r

adc right channel 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’h6

rough_vol_r

adc right channel rough volume control
range from -36dB to 54dB

step is 6dB

4’h0: -36dB

4’h1: -30dB

4’he: 48dB
4’hf: 54dB

[7:4]

4ho

fine_vol_l

adc left channel 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
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3 11-4: Audprc HFFE=SMHR (&)
Offset Attribute | Reset Value | Register Name Register Description
[3:0] ™w 4’h6 rough_vol_l adc left channel 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
0x70 dac_eq_cfg0
[23:0] w 24’h0 coef
0x74 dac_eq_cfgl
[23:0] rw 24’h0 coef
0x78 dac_eq_cfg2
[23:0] ™w 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] rw 24’h0 coef
0x9C dac_eq_cfgl1
[23:0] ™w 24’h0 coef
0xA0 dac_eq_cfg12
Zi Pt
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3 11-4: Audprc HFFE=SMHR (&)

Offset Attribute | Reset Value | Register Name Register Description
[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] ™w 24’h0 coef

0xB0 dac_eq_cfgl6
[23:0] rw 24’h0 coef

0xB4 dac_eq_cfgl7
[23:0] ™w 24’h0 coef

0xB8 dac_eq_cfg18
[23:0] ™w 24’h0 coef

0xBC dac_eq_cfg19
[23:0] ™w 24’h0 coef

0xCOo 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

0xDO0 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
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3 11-4: Audprc HFFE=SMHR (&)

Offset Attribute | Reset Value | Register Name Register Description
[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] ™w 24’h0 coef

0xFO0 dac_eq_cfg32
[23:0] rw 24’h0 coef

0xF4 dac_eq_cfg33
[23:0] ™w 24’h0 coef

0xF8 dac_eq_cfg34
[23:0] ™w 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
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3 11-4: Audprc HFFE=SMHR (&)

Offset Attribute | Reset Value | Register Name Register Description
[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] ™w 24’h0 coef

0x130 dac_eq_cfg48

[23:0] ™w 24’h0 coef

0x134 dac_eq_cfg49

[23:0] ™w 24’h0 coef

0x138 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
0x13C RESERVED_OUT

[7:0] r 8’h0 STAT reserved status
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12 JniEss

12.1 FHFESAIEME:S

12.1.1 Cordic ThH4-IE S

Cordic WMEFREE T 1158 = eRBCRUSLH pR B = i — B3R5 . HAE HPSYS F4E R, T—~ Cordic
&I\IE%%O

Cordic Vb PREFFIEAT

« 3ZFF ARM coprocessor Wb FRERHE 4

« ¥ ARM Custom Datapath Extention 4 ( HAF HPSYS)

o IRF=MRBERIEE . cos, sin, ang, mod. atan, rot

o SRR pREERIZ . cosh, sinh, atanh, angh, modh, mul, div, In, exp. sqrt
o SCRF 32 7 s A

12.2 CRC

12.2.1 f&47

CRC(Cyclic Redundancy Check) AT TREEN BT, R Z I, (EEPIRER CRC A £di ] LIl CPU
5 DMA i A\, /N ASLICH 71T, B B T8RS . B HCLK JRI P RBAE 58 L5 AR5 . 2K
Pt A A TR 58 WS RIS SR 45 5 . SCHphan A KRt v A7 {85 A 0 BSal S AR (815 % o SR AN IR 2800 T 1
N B

12.2.2 FE45H

- 7/8/16/32 HHF CRC 115

- AEE A E X2

- AEEWIIRE

o B ANBE SCRE S T ) =5 U A U
o i N B SCRET RN I e AL AR

o i RSO SRR R AR LU ARE{RI %

o AR AR HCLK A 1 57y

12.2.3 CRC EBEFX

JA 3 CRC AT, TEBUCICEMM A frdr, WIFZOTIRE, ARBRAITE, A fm i EE, 200
WItRMES . ERA CRC A%l E L T,
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% 12-1: CRC B EH %

CRC &% E2TE WY POLYSIZE | POL INIT REV_IN | REV_OUT | &R R E

CRC-7/MMC xT+x3+1 3 0x09 0x00 0 0x00

CRC-8 x8+x2+x+1 2 0x07 0x00 0 0x00

CRC-8/ITU x84+x2+x+1 2 0x07 0x00 0 0x55

CRC-8/ROHC xB+x24x+1 2 0x07 OxFF 1 0x00

CRC-8/MAXIM B+x0+x+1 2 0x31 0x00 1 0x00

CRC-16/IBM x104xP4x2+1 1 0x8005 0x0000 1 0x0000

CRC-16/MAXIM | x104x5+x2+1 1 0x8005 0x0000 1 OxFFFF

CRC-16/USB x164x54x2+1 1 0x8005 OxFFFF 1 OxFFFF

CRC-16/

MODBUS x164x54x241 1 0x8005 OxFFFF 1 0x0000

CRC-16/CCITT | x104x124x5+1 1 0x1021 0x0000 1 0x0000

CRC-16/

CCITT-FALSE x164x124x541 1 0x1021 OxFFFF 0 0x0000

CRC-16/x5 x164x124x54+1 1 0x1021 OxFFFF 1 OxFFFF

CRC-16/

CMODEM x164x124x541 1 0x1021 0x0000 0 0x0000
X16_'_)(13_*_}(12_'_)(11+

CRC-16/DNP 1028436 1xPax 4 ] 1 0x3D65 0x0000 1 OxFFFF
X32+X26+X23+X22+X16+

CRC-32 X2 L OB+ 0 0x04C11DB7 | OxFFFFFFFF 1 OxFFFFFFFF
O+xtex2+x+1

CRC-32/ x324x26.4x234x224x164

MPEG-2 x12ax L 0BT 0 0x04C11DB7 | OXFFFEFFFF 0 0x00000000
OrxtxZ4x+1

CRC BERAHA T R 0s 8, 5 2l H s th 25 R 5 A T e AL

12.2.4 EEHEN

CRC HEMIARIE ST HFEY . 11 DR 2 E8e5 ANBIREE N 4 F1, ZBE Ty H5iz8h
CR_DATASIZE 6%, FRP KO FS5EE,

* 12-2: S 5IEERNEEE

] LA R R —

CR_DATASIZE DR
0 BYTE3 BYTE2 BYTE1 BYTEO
1 BYTE3 BYTE2 BYTE1 BYTEO
2 BYTE3 BYTE2 BYTE1 BYTEO
3 BYTE3 BYTE2 BYTE1 BYTEO

i S A A A T2

15 i BYTEO,BYTE1,BYTE2,BYTE3 ARVCGHAT . THH A1, BRIASR IR A i LU B MR LU AR AU 2
1o WERBCE TH BRI, I IR A1 S M i LU B LU A UOFE T . T ROIICE RG], AR b
PAF R RS A% ORI TR B i A 5
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% 12-3: ZEIRFE

F£—1A gk | $£=14 YUk
DATASIZE | REV_IN DR BIFEBN | | . . .
HEFY | HEFT | HEEY | HEFES
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 | Ox1E6A2C48 0x48 0x2C 0x6A 0x1E
12.2.5 TEHEZR

CRC HA~ HCLK JAHIZE M — 7 TS . Budesehm ARy, THRAES A I 290 51540 < HCLK J& ]

12.2.6 CRC FtERTE

—_

. BC® CRC #83, fKF-RIXE POL, INIT, CR_POLYSIZE, CR_REV_IN, CR_REV_OUT, CR_DATASIZE.

2. CR_RESET # 1 #lfifk CRC,

3. H1 CPU ZX DMA [i] DR % f7#m i Sz s 5 o

4. QAT A P BE 7 1 5] CR_DATASIZE APCEL, W E Jcfif) SR_.DONE, & 1 Bk ZE CR_DATASIZE,
FK R ARESES A DR Z 4745

5. B DR FFAEa RO T AEEE R, IRIETRE TR alia sy, M 3R CRC fH.

12.2.7 CRC Z1F2E

R 12-4: CRC S 1783 G R

Offset | Attribute | Reset Value Register Name | Register Description
0x00 DR Data register
[31:0] | rw 32’hff it 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

287/328
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3 12-4: CRC FiFaaaTR (4)
Offset | Attribute | Reset Value Register Name | Register Description

[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

[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’hffffiff 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.
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13 &5

13.1 AES

13.1.1 &9t

SF32LB52x (1) AES_ACC BB F B E e i 4 FHBE I TN 25 A Is S Ek o X PR N vk 4G AES128
AES192, AES256 Hil SM4, #ix0f3%5 ECB. CTR #1 CBC, H{F|& :4uF% SHAL, SHA224, SHA256 F1 SM3, fi
3lIJ5, AES_ACC BHUHHI MR DMA BEAJRIREE , RIS R ARN 945 i@ i N3 DMA 5 A Hortbhlk, B¢
B TR N R A A7 2

13.1.2 AES IhgefHid

13.1.2.1 WHRMZE*®

SRRk FEAUSE AES F SM4, Hiib AES M Key YK AR X3/ AES128, AES192 il AES256, SM4
DU B AR I S o TR R R SR By, RIS A s AL SR A I 2 T, SM4 Bk AE 2
4 s ] DO e K o

13.1.2.2 XFRMZER

YRR - E A5 ECB. CTR Al CBC,

ECB #i50 : ECB M5z Uil i KEY B #25% BH SCRE -1 7 i 28, Kt 16byte —2 , BKINAAEZER ZXTHE1 16byte
WATEAE . SRR AEEE Z RIS, v, SCRRER A BENLIES o B RS (R i 2
SCARIE, S SClARTE], 25w

Plaintext Plaintext Plaintext
OIITITIT1TTn (EENNEENENENEE) ITTITIT1TT
' ' '
block cipher block cipher block cipher
Key encryption Key encryption Key encryption
OIIIIIIITIT1] OIIIITIITITT] (ENENNERNNENEE|
Ciphertext Ciphertext Ciphertext
Ciphertext Ciphertext Ciphertext
OO IITITITTTT0 (EEEEEENENENES)
' ' '
block cipher block cipher block cipher
Key decryption Key decryption Key decryption
OIIIIITITIT0 OIITITIIIIT
Plaintext Plaintext Plaintext
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CTR #x; CTR #X M5 KEY %f—>H1 NONCE Hl COUNTER 41 iy AT NS, SR TN G 4t B 5
WA SO A T Sk, A5 2B 2 50, SCBUME TR o A i AR ] A% ) i 5 A5 S5 % SCBAs A T 5 ek, 74
ISR, SRR BRI, NONCE ## HH 438~ , COUNTER W& FIZH ity o, SXRE(R
UERRZE A i ) AN TR) DTS o figp 2 i R v 8 O ) S B R  AS AR TR] . 7 T A CTR (8 T 1) £ 2H B X 17
BUN, ZE A I BARA ST, ATDOFATIARE, X a5 ECB BUHE] . [R5
BSE, SR AT AR BT ) 1 Is S SRR TE G, B LA T AN AR R AE A TN

Nonce Counter Nonce Counter Nonce Counter
c59bcf35.. 00000000 ¢59bcf35.. 00000001 ¢c59bcf35.. 00000002
(ENENEREREEERS] OIIOIIIIITn (EEENEEEENEEES]
' ' '
block cipher block cipher block cipher
Ky encryption s encryption ray encryption
Plaintext —-? Plaintext _.? Plaintext _.?
OIIIIIIIIIT OIIIIIIITIT1 OIIIIIII1IIT1
OIIIIIIIIIT0 (NEEENERNENERN) OIIIIIIIIT0
Ciphertext Ciphertext Ciphertext
Nonce Counter Nonce Counter Nonce Counter
c59bcf35.. 00000000 c59bcf35.. 00000001 c59bcf35.. 00000002
(ENNENENERNENE (EENNNEENENENE) OIIII1IIITTm
' ' '
block cipher block cipher block cipher
Key encryption o encryption Ky encryption
Ciphertext —.? Ciphertext —’? Ciphertext —o?
OIIIIIIIIIT0 OIIIIIIIIIIn (ENNENENNENENE)
OIITIIIIIIIn OIIIIIIIIITn OIIIIIIIIIT0
Plaintext Plaintext Plaintext

A 13-2: CTR Xz

CBC #¢3X: CBC WU E—HBd % 3C, fEprtntbn i 5 5T o2 )5, M KBY BEAT I L sl 30
fFI ] KEY RS0 n 5 L — A RSO T ek, ARSI SCo 2R mT O Rt A e 4t vl UK e
Ja— 4 SRR B MAC (TS8R MRS, DRI i A rpy, A2 s 2 T A B G, By
DA S, (RIGEMEDA TS, It sl R A B A T RN S
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Plaintext Plaintext Plaintext
(NEEENNNNENERS) OIIITII1IT] (NEENEENENERES)
Initialization Vector (IV) % %
OIIIIrIIIT —
block cipher block cipher block cipher
Key encryption Key encryption Key encryption
(NENEEEREENEES) ITITITITIT ITITITITIT
Ciphertext Ciphertext Ciphertext
Ciphertext Ciphertext Ciphertext
(EENEEENENEANE) (EENENENENEREN) (EEENENNENNREE
block cipher block cipher block cipher
Key —=| "decryption Key —= " gecryption Key —=| " gecryption
Initialization Vector (IV) % $
I —
OIIIOTIITIT0 OITIIIITIT0 IITITIIIIT
Plaintext Plaintext Plaintext

A& 13-3: CBC R R

13.1.2.3 XAFRINEEZRRY B 508 A

e A B R A A TN iR, (HAZ BRI S A RSB AR R R s, Bl S b 24tk
TTARFR, YT 22 YR RO i 2 A H 0 — R B3 A 7 3 S b P o 3l T 2% i 3R ) =2 P i L Sei
e IEL AN

ECB #&( .

ECB #iU0 T- 5 —41 16byte B0l 4TS AR B HRAER , X T ERUINAR 3 s, W 20 IEEdE 24 16byte
WIS, ZARMEAE T DL SR — R & 4 UG BT b 3

CTR

CTR BN T4 —4H 16byte HIEHE 47 %0 ) NONCE H COUNTER {# , i % 15 F , NONCE 4% %k, COUNTER
JPMETEARA N GRS, BAR g TR 1 R X RO B, R AR R B AR U

4 16byte [FEEKL, [EIRHRIEEIE R0 3% F COUNTER {H, 78 F—XIH I 2119 COUNTER {EAE M)A 1) &
EABIXT R IV 2 . ZATHBEE /T AR N — SR E R I n S I E T AL,

CBC &

CBC B a2 B (8 FH R B 24k A b — 28 350, X TRy s B, L R30I o 20
UEEE R 16byte FUBEER, [T 2505 T AN S A i n — AR O BESC, (8 T — BB 046
A A ZIXT LAY IV A Arae b e 2B A2 T — i s hr 2 e 8 I A TR B

13.1.2.4 BIIE*®

HONH LA EYE SHAL, SHA224, SHA256 fil SM3, ARG IEMHHEA AR, SHAL fiiZih 160bit, SHA224 K
224bit, SHA256 Fll SM3 #41°8 256bit, Al AR, i B0 Al fEE A58 ) 2RI

UM5201-SF32LB52x-CN 291/328 V0.81
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:h".’

B B B R

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 Z1Fs%

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
UMS5201-SF32LB52x-CN 292/328 V0.81
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3R 13-1: ABS HEHRMAR (4)
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] rw 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] ™ 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] w 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] rw 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] rw 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
I’h1: default iv from HASH_IV_H* registers
(4] ™wW 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] rw 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
[310] | rw 32'h0 DATA HASH IV HO
0x60 HASH_IV_H1
[310] | rw 32'h0 DATA HASH IV H1
0x64 HASH_IV_H2
[310] | 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
[310] | rw 32'h0 DATA HASH IV H5
0x74 HASH_IV_Hé6
[310] | rw 32'h0 DATA HASH IV Hé
0x78 HASH_IV_H7
= A
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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
13.2.1 &I

TRNG BRI A ERS ( True Random Number Generator ), Z8S3RF) FH F A B B4 I R %
REAURGIR , i — RVESIAE B T BEALECR T, FEil i DA REHLEC R AE 25 F A7 A A LA L 25 R A o
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13.2.2 fEEREEH

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

TSI 7S 2% SOARGRBELH L, B AR Y BEDLRR ¥R, B2 f8 ST A ROR i, i — 7 IR B A i
BEHLECRN T BEHLECRD 26 i RIRKG, [RIBHEAESIRE I 2K, Wt R 00 S8 A U b1, —
L 0 o7 ) P E  SORSI el €12 S, N s S B & 1D G o2 € O 27 S N R R 2 S W SR

TR AR UL SR T RIS 3, VIN RS a8 1T FR AR G Ge st , 1 BIR A g DD TR st o 1B B Ay, A i1
HPEEEPR, BEHLPESA T T R

AP DL E & gen_seed_start, Ji aI) RAR BRI A il HT %) BEHLFR T~

13.2.3.2 [FEHMFE 4SS

BERLR 75 A e MR RIS Bt , i85 CASR (Cellular Automata Shift Register) #EH, Azl BEHLFR T, f2ABLAT
—Z% %) PRNG . F P n] DL A A7 an BRI RENLF 7o P ELCE use_ext_seed I 1 ZJ5, F—&IW
PRNG #iH, HANE FREALFD 7 & AR 8= A R, il AN R 7R AR AR
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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

13.3.1 &I

efusec R efuse control, i i H#EAE AT #5l efuse AHRLA [T, JEWTIS ) bit (5 B2 BN 1, 8 e fEnl 52 iy
RIS BE

13.3.2 FE4H4

o AJPEH] 4 B 256 bit Y efuse FAIT

o A\ 1024 bit {5 5L

o FRRATEERI—A efuse PATCIEE\ G AR
o BB bit 347

o BN\ ST A b E

o AP S B e

o FRAEAATE S A B (i

- efuse [ERIME 4 0

13.3.3 Bk

efusec G BAERLENT efuse B—NWMFEERME, SEIE N 1 B9 bit, @SEWAY T Z0BIZ bit B T, F15E
B ECR N 1. 5 AR BT 277788 PGM_DATAO0~7 it &, PUPATTILM 8 4> PGM_DATA* Zifies. G
YEREE SRR T -

- FiC'% BANKSEL ZAfFa ik 2511 efuse HLIT

- il & MODE A7 ikt 5 B

- BCHE IE T/ anfiiperh IRk

. Fit'® PGM_DATA* Zi7 485 A

- FC¥E TIMER 5 (7 af B8 OCHERHC

. FLE EN Zfrain s 51k

o SRRk I AR SR AFAE AR S SE IR AS

W bie JCEEPRIZE 0 ARZS, RIEWTIY bit n] FRUGHEE S B BE T 1T
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13.3.4 1EIRE

eFusec IYEHRAERAUERT efuse MUFFRE(S BHEATIRI, B AOFFA#(5 Bnlilid BANK*_DATA* S franfrif], &5
TUHRAT ST I AE S A EA T RR AR . SRR PR R AR AN T

« FL#E BANKSEL A7 anib R 2L efuse HLIT

- P E MODE At B ifE

. BCE IE FFAEa i ae b WRiREs

- FCE TIMER 517 a5 508 GG

- BCHE EN FfEan)n s G HAE

o SRR A AT i) SR AFAE RSP SR R A
« JHU BANK*_DATA* ZH1E 28 R15 1L BUE

o FROTEUE EESE A 5k

13.3.4.1 5B EES

efuse MG I FA —EE0R, FRAEIEITTE], 24 efusec IR TAER SIS MUY, 75 BB h i 31400 ( LA 2
efuse AT NP 2K . 5 ZEREATI P Pl B IR TR SAT LA =4

« TCKHP: B bit JKiHHE], 10us
- THPCK: Jash G {HiGERY PR ], >20ns
« THRCK: JoshiEfliie I RFrta], >500ns

il it TIME 2577 i o] BE X =R T AR PP AU EL . w9 A7as S ALE ) 48MHz TARM B R A THEUE.

13.3.4.2 5 R#INAE

AT B R R R BRAE, TERC AR S A TR R A E OO R, A ] banko BY[EE bit SR
bank1~3 HJ efuse BERAYBNGINRE, FRMUGE TCIERAANL efuse FEATEHAE, WICH:FF B OB

b11, FHilE bank3 5 IHE;
b11, FE bank3 ETIHE;
b11, il bank2 EIIEE;
b11, FEilk bank2 EEINHE;
b11, FEik bank1 SIIHE;
b11, FE bank1 ETIHE;

+ bank0[255:254]=
+ bank0[253:252]
. bank0[251:250]
- bank0[249:248]
[ ]
[ ]

« bank0{247:246]=

2
2’
2
2
2

« bank0[245:244]=2"

13.3.43 HEREOGHES

efuse AT EUE SO B D5 S, AT 512
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& 13-3: efuse ¥EOES

Fs FS54&

1 idsel

2 swddis

3 pkgid[1:0]

4 uid [ 1 27:0]

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

UM5201-SF32LB52x-CN

iR T

301/328

Vvo0.81

©2025 B (E= ) BRAF  http://www.sifli.com


http://www.sifli.com

LN

Sl

SF32LB52x

BB B R

FBIRINFE R/ Z Arm Cortex-M33 STAR-MC1@240MHz/24MHz, 984 CoreMark
= 14£8E 2D/2.5D 5|2, 576KB N7F, BT/BLES5.3

3 13-4: efusec BT FERARETR (£2)

Offset Attribute | Reset Value | Register Name Register Description
[31:0] r 32’h0 DATA

0x38 BANKO_DATA2 Bank0 Data2
[31:0] |r 32'h0 DATA

0x3C BANKO_DATA3 | BankO Data3
[31:0] r 32’h0 DATA

0x40 BANKO_DATA4 Bank0 Data4
[31:0] r 32’h0 DATA

0x44 BANKO_DATA5 Bank0 Data5
[31:0] r 32’h0 DATA

0x48 BANKO_DATA6 | BankO 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] r 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 | Bankl 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] r 32’h0 DATA

0x68 BANK1_DATA6 Bank1 Data6
[31:0] r 32’h0 DATA

0x6C BANKI1_DATA7 | Bankl 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] r 32’h0 DATA

0x7C BANK2_DATA3 Bank2 Data3
[31:0] 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] r 32’h0 DATA

0x90 BANK3_DATAO0 Bank3 Data0
[31:0] 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

[23:16] ™ 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
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14 TFfifiEO

14.1 SD/SDIO/eMMC

14.1.1 &9

SDMMC 3Z#F SD PM3 3.0 LA I eMMC Frif 4.51, A[{ER HOST #4445 SD/SDIO/eMMC ¥ %38 H., H5 DMAC
BLE#ATEEETES . SDMMC SZHF SDR HL A 4 L, ASHFE DDR, SRR SPI AR,

14.1.2 FE44

« 3ft%% SD Host Controller Standard Specification Version 3.0
« #fe%¥ SD 3.0 Physical Layer Specification Version 3.01

« % SDIO Specification Version 3.0

« 3% JEDEC JESD84-B451 eMMC 4.51 Specification

« % ¥¥F SDSC/SDHC/SDXC/SDHS

« % F§ SDR12/SDR25/SDR50

« 3O SDR HiZk, 4 Zifis

« WE 2K 7 FIFO, firRSHFH block 512 517

o AL A

- Fiify DMAC #1782

SDMMC
HCLK| | CLK ‘
"| GEN > CLK
« |CMD
AN
F  |l«—|DATO _
N ReG Card | | Control|  |DATY
Control o
__|DAT2 _
A . - >
H  |DAT3 _
B A - -
Y Y
<::> Cache - FIFO INT interrupt;
Control
A
N
dma_ack dma_req
\
& 14-1: SDMMC Z+E
14.1.3 IhReHA
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14.1.3.1 SD/eMMC #[1

P2 & SCRFIY SD/eMMC e 15— 4R CLK £k, —4 CMD £kl 4 #} DAT £k (DAT0-DAT3), HZRIAT DAT
AU —HL (DATO) . CLK ZeJH T o, CMD ZRARBRPMST &L %4 CMD i LAV 2 RSP, DAT £k 4K
MM B . AREYCC R (SDR) &%, CMD 5 DAT {UAE CLK i EFHITA AL,

14.1.3.2 BH$HEE

P28 TARLE R Goi e HCLK A13R | %t %) SD/eMMC 2 11 i CLK & HCLK 434 7= 4 |, 434 1 i CLKCR_DIV
FE5E o S FN CLK Jii% =HCLK #5°%/ (CLKCR_DIV+1) . Bl HCLK 2y 48M, %4iiit 400KHz ) CLK, %k
T2 CLKCR_DIV Bt % 119, CLKCR_DIV /N sl 1, B4 E DN 2,

CLK % i CLKCR_STOP_CLK #fi|, % &N 0 LAGhth st , BEh 1 LMt .

14133 £%E&S

AR CMD £k %, 1 SD/eMMC/SDIO & £ 1e il) [E e ks 240, I THid & SD/eMMC/SDIO
HHPRAS, IFEEIEGRE R . S KR E N 48bit,

e Eg
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

Tp ATt ebit (A4S XA ARITIRE, JERAT 32bit B9Z4L, B 7bit CRC FIWTHEL R MM 22 A
1B, IR AR RN

FRYE obit T4, il E s, CMDn, HH n @244, B CCR.CMD_INDEX ZFff4vHLHE o
A1) 32bit BB CAR Al .

FLEAT AU CMDO, CMD4 S5 AN I Ny ; KR4 44 CMD8,CMD11 4555 Z AL 48bit fYMNY ; Kby s
i CMD2 B 136bit BN . AZEMAET, 77 2ilid il CCR_LCMD_HAS_RSP il CCR_CMD_LONG_RSP
AT AR AT A W B AR 1

Nie) iz Bt &
M o7 CMD 75 RSP /”ff] | CCR_LCMD_HAS_RSP | CCR_CMD_LONG_RSP
Jc CMDO, CMD4 o 0 0
48bit | CMD8, CMD11 R1,R7 1 0
136bit | CMD2, CMD9 R2 1 1

PRI B R TR, T2 A SR E e, HE . CCR_.CMD_TX_EN, Ffi/5 &, CMD_START, #3
Tl A2 Ia shan & AL TR .

A AT PRS2

L fir@ 58, SR.CMD_DONE i, H.*§ IER_.CMD_DONE_MASK 1 B R Al i Ak 58 il H AN
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BRI N, B AR ] DL N FRUCE I R, AT RS CRC 275 IEA, Y5 mimms . WSz v 4 80
CRC 4%, SR_CMD_RSP_CRC £$i/, H4 IER_CMD_RSP_CRC_MASK Jy 1 WA] =4 Fhkr

2. iy AR, SR_.CMD_TIMEOUT $i/, H*4 IER_.CMD_TIMEOUT_MASK & 1 B} a[P=A: i, a4 K ik5E
AT RN, {HAE TOR A7 £ a C B BRI I ] AN B e . (RO LY start bit) , 237 A2
W, —H R ar I, Pl 8 TE 0k N — S ar @RI B2 AL (l5d RCC B, JFIRERCE (1 EHHCE:
SDMMC il 4%, i HIRENT L) .

it SR.CMD_BUSY 1] LI A KL MA T M. YA — R KL MR LS AT, il 88 AS 0w BT ) iy
A RIEER . WG RE, WA A& SR.CCMD_BUSY KA A, 15KA TOR WEEGGH, JfE L —5%&
AR LS SR ST T RS i B A A I A

HELeAr AAEEER N, (40 R1b) B, SETREA A Al DAT 2Bt busy IR, AT LAE N A 1f) DSR F77 & F
BT busy J& EHHUE

FEH AU E R N Y command index PRAFFE RIR Zif745H, argument f£A77E RART RAR4 1, Firp 48bit M i fiY
argument {RAETE RART H g

A RIE VR AR 1. iC'E index, argument DASIERI N ST JH Shan s &k
2. S Rrar A S8 U W a4 R T

3. WARATATEAL, KA IR [F] 0 B AR argument

4. RGN, AP AT BT (AR P E A I ()45

14.1.3.4 EBE(E®H

R AL A A B O A ) B 5 AR, il de AR R E airS (W CMD17, CMD24 2F) JH3h, %l
FRPB LR 45, 42 il de R FRE S (W1 CMD12) 453,

SD F1 SDIO WMSE SCAEH i AT R FHER R EY 4 2z, eMMC PMSUE SURER I AL AT R HIERZR, 4 2Bk 8 £k
R, Adihilge D Rk al 4 L5 %, 853 DCR_WIRE_MODE #FEasit ® . Skt T, ¥ DATO 1%
i, DATO [FETH T FRRER LR busy IRE . 4 LT, BdiiEd DATO~DAT3 &4, DATO tlFmf AT
FORBARALHT) busy R

KR PR I 5, A Bl AR B s B PR ] X T SD Rl eMMC 4, HHLRH 1 i
Ay 512byte, (HALA MBI, FLei & RVFMIE A4 (A1 CMD16) HU2E AR Bt . Fihil 25 76 TF bn B A
7 G AR Y B PR B DCR_BLOCK_SIZE 77 £ a4 L & A BL(E (SR 575 8055 T DCR_BLOCK_SIZE il
1) Ml #ATHC E DLR_DATA_LEN Aff7a R SR & 4mny it (85 19405 T DLR_DATA_LEN il
1)o X FHYLfE4, DLR_DATA_LEN /% F DCR_BLOCK_SIZE. X} FZHfL#i, (DLR_DATA_LEN+1) 4%
(DCR_BLOCK_SIZE+1) [{#4if% .

BARAEHIY 7 7 DCR_R_WN il . DCR_TRAN_DATA_EN ZifE f 2 SRIGHife , TEfGHid B i 28 5Eh
/5. DCR_DATA_START fH T shBdiit& i .

B L s e 5 fds N TR FIFO 2847, FEAGXINEEH CPU B DMA W] FIFO B A, K5 #4544 FIFO
R S AR . IR B 77 7E FIFO H, Tl CPU a5 DMA HUi . FIFO HYZF7FasHil=s
[t 4 512byte, D5RIHAEfT—4> word XI55 RYHAERCRARR . 41SR FIFO &A= T L thsk T, &4
SR_FIFO_OVERRUN &} SR_FIFO_UNDERRUN it 3%, F1 1] /=4 ik,
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B AL A P BB LE R 45 P, AR T REAE R s 1) A AR MCEN B % CRC 1177 AR T o AN T8 & A MEF I 3 , SR_DATA_DONE
HhoxhiE, JERIrE A b, AR A HEE CRC 451, iEH AR, &R T CRC iR, #8&r=4
SR_DATA_CRC itl3% o QIR 8 I 7 TOR AL 1468 Fof B[] P AASI B EAi e 1 o, sk i &5 B #E TOR L 11

R A A R AR IS B 53R BT CRC MR, #2357 2E SR_DATA_TIMEOUT icl5%.

J# 3 SR_DATA_BUSY W] AT s L4 R R oe il Yl — R BURAL AL I, 421 s A Wi T ) B8 1 S i
BB SO 1. FOE PR R AL S =, S SRR

2. it & DMAC MiZH FIFO, JJi5) DMAC

3. ik (W CMD17)

4. Rpm A T, BRI (40 R1)

5. SEREBCIE 15 i o¢ B P KT
6. MASRZHURI, Kk a4 (W CMD12)
7. %57 DMA S8 8k

BHRE AR 1 KRS 4 (I CMD24)
2. e A T, AW (40 R1)

3. BCE P AL, R IEEES A

4. lit'® DMAC A5 A FIFO, )53 DMAC

5. SERPRUE AL e b

6. MREZIRE A, KkfhmsiRa4 (1 CMD12)

14.1.3.5 HE~4&

SDMMC RERE™ A=, FIT-EH CPU R A tE . X BESR AR & KR SE i, iy, BuEseml, £
PR, DL RETIRAE . RS E I R IER AR ICE . AR S REL SR AR AEAR AL

14.1.3.6 FIFO &I

SDMMC ' 2KB K/]MF) FIFO I TEAFIEE S . FIFO RERSARYE 454 il 15 L7~ 4= DMA iR, 5 DMAC
Be A o8 AR IRIZ o 752 PRI RN, DMAC 0z B0 iy 563 5 BRI I 2 B s B AL iy 9, Rt Re gy
LA TEARAG G o (AN DMAC 862 1 55— fEAf 25 AR A T 3528, SE808A KRN, FIFO M=K, SEnlfg
%3 FIFO "4 overflow 5§, underflow, Zdif&hith4s . Akt g ol &4, FTLA# #E CLKCR_VOID_FIFO_ERROR
A, 15 FIFO A TCEE R A 42Kk, A3t k30 CLK, IfMF1EEdfEH, E 3 FIFO WA
JRZLRAIE, MR STER O SRS CLK R,

14.1.3.7 eMMC FiFtEzt

2 eMMC AU TR ER 7S (ﬁl] inactive, idle, identification JRZS, TEIL eMMC W}D‘() I, CMD ZR7250 & Al
TR, 3K CDR_.CMD_OD Br'E A% 1 523,

41ji[R) SD/SDIO Be4sHT, LUK eMMC i ALTRASRT, 20K CMD 2R & A=, Rl CDR_.CMD_OD
Pt 'E A% 0,
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14.1.3.8 SDIO Htf
SDIO %45 Al LIl Fifik DAT1 f=4: SDIO Hid En & il %

AR HI A T5 22N SDIO HlKr, izt T 75 20K CEATA_ENABLE_SDIO_IRQ ZFf7#nlic &N 1, 4 &iizUTF
EFT AN CEATA_SDIO_4WIRES_IRQ FiE K 1,

4 ABTE, ASHS CMD53 ZHBE IR P B9 P BT SR (Block Gap Interrupt) o FLUK CMD $fii & il alifs
i SE U Y PRI R AT L TE R B

14.1.3.9 FH#&N
SD RZFFHIAG . R A S RE A LT 3 #por s

1. J@id % CD(card detect) A5 MIASIN . SCHRHEAMLNA SD -FA8E B 2t — LRI R A RIE R (CD), %%
JE5 HL DRI AE BB . O E I — L 10 T AR B . Y¥AEA SD R, %8 I
HEGo 24 SD R HA RGN, M-S T, B i FIEHZ 10 1§ GPIO f A, ATLISEEE sD
FRE A R ARG

2. 313 DAT3 KN . SD F Lrl, A FRAY DAT3 SIHLIEA 50K WAy _ERIFBH . A SIS e e 5 31
DAT3 4518 L HCE B3 55 R HIf P (B TR T 470K W) o S0 Asad # 55 DAT3 A% H2Y 10 #°F-, HIr
FHRRAHA HBAHHA SD R, MR, 2 SD KA HA RGN, 2 R R i
HIWTiZ 10 1 GPIO S AR, ATLASEEL SD R A iAo SD A Suie Ly, D755 bzl 5
DAT3 /R iEH BR 4l o

3.l A AR o O RERE— B e[ SD RAGEAT S, ARG AT SR S AR ST AR AT

SDMMC ¥ % #5811 DAT3 #E76 A #500. SR_CARD_EXIST AR#E DAT3 MIHL FAR G B BB, kA niE
AR 1 24 7 SR_CARD_INSERT F1 SR_CARD_REMOVE 45, JFAT 7= 2E Hir,

14.1.3.10 R EEIFEEL

SDMMC V44 SD < A8 a2 HIBUR 3 AHB Sk [, (1A HE EE B REEE T AHB B4k B D5 ) skt 19 77
E2HL SD R . 7R HX A TIRERT, SDMMC T2 9ok SD R Bk A S G4, MijE 8k 1A
XF WSS A A BV RN, SDMMC A 3lila) SD KA i i I BRI Sl , M BURIRAFTEN B A7 N (5 FIFO
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14.1.4 SDMMC 1738
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Offset

Attribute

Reset Value

Register Name

Register Description

0x00

SR

command and data status register

[17]

™w

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

™

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

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]

™w

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

™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

™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

™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
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Offset

Attribute

Reset Value

Register Name

Register Description

(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

™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

™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

™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

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

™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

™

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

™w

1’h0

cmd_done

Command done

Read 1: transfer command done, and start a new transfer will take the bit into 0
Read 0: command transferring or idle

Write 1: clear the bit

Write 0: no any influence to the bit

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]

™w

6’h0

cmd_index

Command index
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Offset Attribute | Reset Value | Register Name Register Description

[17] ™w 1’h0 cmd_long_rsp 1: Response will be 136-bit, long response
0: Response will be 48-bit, normal response

[16] ™w I’hl 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] rw 1’h0 cmd_tx_en TX command enable
1: enable TX command
0: disable TX command

[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] rw 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
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Offset Attribute | Reset Value | Register Name Register Description

[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] rw 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] ™ 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

[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] ™w I’hl cache_err_mask cache error mask for interrupt

[16] ™w 1’h0 sdio_mask Detect SDIO interrupt (data[1]) mask for interrupt

[14] ™w 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 I’h1 fifo_overrun_mask FIFO overrun bit mask for interrupt

[9] ™ I’hl 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] ™w 1’h1 data_timeout_mask Data timeout bit mask for interrupt

[6] ™w 1’h1 data_crc_mask Data CRC error bit mask for interrupt

[5] ™w 1’h1 data_done_mask Data transfer done bit mask for interrupt

[3] ™w 1’h1 cmd_timeout_mask Command timeout bit mask for interrupt

2] rw 1’h1 cmd_rsp_crc_mask Command CRC error bit mask for interrupt

(1] w I’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 hclk is 240M and div is 599, 400KHz SD clock will be generated.
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Offset Attribute | Reset Value | Register Name Register Description
[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] rw 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
[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] rw 1’h1 en_cd Enable card detect
Only when the bit is valid, controller does card detect.
If use sd_data[3] 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] ™ 1’h0 itiming_sel select input sample timing (according to itiming config)
[0] ™w I’hl 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 port1 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] | 1 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
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Offset Attribute | Reset Value | Register Name Register Description
2] ™w 1’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 1’h1 clk_config 1: the sd clock is 50% duty cycle
0: the high level of the sd clock is 1 hclk cycle
0x5C CASR cache status register
[3] rwls 1’h0 cache_flush Set 1 to flush cache. Should set when cache not busy.
2] r ’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] rw 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 I’h1 cache_to_en enable ahb read timeout recover
[29] w 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] ™w 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] | rw 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] ™w 1’h1 stop_has_rsp Stop command have a response
[13:8] ™w 6’h0c stop_index Command index for stop. CMD12 by default
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Offset Attribute | Reset Value | Register Name Register Description

[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.

14.2 MPI

A 2 4> MPL, MPIL YA 423 10(SA), T UL A A& Ef (SiP) 9 8 £ pSRAM 5 NOR Flash,
MPI2 By Afi i S 10 (PA), HIT VI A AMER) NOR/NAND Flash.

MPI (Memory Peripheral Interface) ¥ #%/&— 1% FHHY memory SB{FHE I, SCHEZ R R AMAAHIURL, 045

- SPI NOR Flash, HF 14k/2 £k/4 £&, 3 FF DTR =
« SPI NAND Flash, 7#F 1 28/2 £k/4 &
« pSRAM, S x8 Fl x16 FHiiv8, SCEF Xccela A4, FHEE Legacy e
« HyperRAM, 74§ x8 Fl x16 B %%, 245 HyperBus FrifEfE 1

Reg AHB < —

Mem AHB <, >

Registers

AHE Control

MPI_CS
| .
»
MPI_CLK
=
g MPI1_DIO[3:0]
g MPI Control
| ' & MPI_DIO[7:4]
bl PHY
I MPI_DIO[15:8]
» S
MPI_DQSDM
MPI_DM
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14.2.1 MPI HE8
& 14-2: MPI HE=MER
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] ™w 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
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& 14-2: MPI HTF881 R (4F)
Offset Attribute | Reset Value | Register Name | Register Description
[22] ™w 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

[21] ™w 1’b0 OPIE OPI interface enable

0: x8 mode disabled

1: x8 mode enabled

[20] ™ 1’b0 HWIFE Hardware interface enable Reserved-Do not modify

[19] ™w 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] ™w 1’h0 RBXIE Row boundary crossing interrupt enable
[12] rw 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] ™w 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] ™w 1’h0 WP The value of WP when WPE is set
(1] ™ 1’h0 WPE Enable WP function on [02. Use this only in SPI or Dual SPI mode
[0] ™w 1’h0 EN Enable MPI
0x04 DR Data Register
[31:0] rw 32’h0 DATA The entry of internal data FIFO
0x08 DCR Device Control Register
LT L.
UM5201-SF32LB52x-CN 317/328 Vv0.81

©2025 B (E= ) BRAF  http://www.sifli.com


http://www.sifli.com

s;‘\':‘. [ SF32LB52x

. . X Ih#E K /IMZ Arm Cortex-M33 STAR-MC1@240MHz/24MHz, 984 CoreMark
B #H B & = 14£6E 2D/2.5D 5|2, 576KB AJ7F, BT/BLES5.3

& 14-2: MPI HTF881 R (4F)
Offset Attribute | Reset Value | Register Name | Register Description
[31] ™w 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

[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] | 1w 4h0 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] ™w 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] ™w 1’h0 DQSE DQS enable. Setting to 1 indicates device provides DQS signal for Rx data latching

[2:0] ™w 3’h0 RBSIZE Row boundary size.

0: no row boundary
1: 2+3) ~ 16 bytes
2: 2(2+3) _ 33 bytes

n: 2(7+3) bytes
0x0C PSCLR Prescaler Register

[7:0] ™ 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
LR T
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& 14-2: MPI HTFaaMUAR (&)
Offset Attribute | Reset Value | Register Name | Register Description
[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
[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] ™w 32’h0 ADDR Address
0x20 ABR1 Alternate Byte Register
[31:0] rw 32’h0 ABYTE Alternate byte
0x24 DLR1 Data Length Register
[19:0] rw 20’h0 DLEN Data length
0: one byte
1: two bytes
n: (n+1) bytes
0x28 CCR1 Communication Configuration Register
[21] ™ 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
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& 14-2: MPI HTF881 R (4F)
Offset Attribute | Reset Value | Register Name | Register Description
[12:11] | rw 2’h0 ABSIZE Alternate byte size
0: one byte

1: two bytes

2: three bytes

3: four bytes

[10:8] rw 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] ™w 2’h0 ADSIZE Address size

0: one byte

1: two bytes
2: three bytes
3: four bytes
[5:3] ™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] ™ 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] ™w 32’h0 ADDR Address byte in CMD?2 sequence

0x34 ABR2 Alternate Byte Register

[31:0] rw 32’h0 ABYTE Alternate byte in CMD2 sequence

0x38 DLR2 Data Length Register

[19:0] ™ 20’h0 DLEN Data length in CMD2 sequence

0x3C CCR2 Communication Configuration Register

21) rw 1’60 FMODE

[20:18] | rw 3’h0 DMODE

[17:13] | rw 5’h0 DCYC

[12:11] | rw 2'h0 ABSIZE

LT L
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& 14-2: MPI H7FESmAETR (48)

Offset Attribute | Reset Value | Register Name | Register Description

[10:8] rw 3’h0 ABMODE

[7:6] rw 2’h0 ADSIZE

[5:3] ™w 3’h0 ADMODE

[2:0] rw 3’h0 IMODE This register specifies the format of CMD2 sequence. Refer to CCR1 description

0x40 HCMDR AHB Command Register

[15:8] ™ 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 :O] ™w 32’h0 ABYTE

0x48 HRCCR AHB Read Communication Configuration Register

[20:18] | rw 3’h0 DMODE

[17:13] | rw 5’h0 DCYC

[12:11] | rw 2’h0 ABSIZE

[10:8] rw 3’h0 ABMODE

[7:6] ™w 2’h0 ADSIZE

[5:3] ™w 3’h0 ADMODE

[2:0] w 3’h0 IMODE This register specifies the format of AHB read command sequence. Refer to CCR1
description

0x4C HWABR AHB Write Alternate Byte Register

[3 1 :O] ™w 32’h0 ABYTE

0x50 HWCCR AHB Write Communication Configuration Register

[20:18] ™ 3’h0 DMODE

[17:13] | w 5’h0 DCYC

[12:11] | rw 2’h0 ABSIZE

[10:8] rw 3’h0 ABMODE

[7:6] rw 2’h0 ADSIZE

[5:3] rw 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 BURSTS 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

kT
UM5201-SF32LB52x-CN 321/328 Vv0.81

©2025 B (E= ) BRAF  http://www.sifli.com


http://www.sifli.com

S?FL [ SF32LB52x

. . X Ih#E K /IMZ Arm Cortex-M33 STAR-MC1@240MHz/24MHz, 984 CoreMark
B #H B & = 14£6E 2D/2.5D 5|2, 576KB AJ7F, BT/BLES5.3

& 14-2: MPI HTF881 R (4F)
Offset Attribute | Reset Value | Register Name | Register Description

[26] ™w 1’h0 DTRPRE Enable pre-sampling for DTR Reserved-Do not modify

[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.

[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] ™w 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 [CTRSAK 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] rw 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

[3L: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] ™ 16’h0 INTERVALL1 The interval between CMD itself. The unit is in MCLK cycles

0x7C SMR Status Match Register

[31:0] rw 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
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& 14-2: MPI HTF881 R (4F)
Offset Attribute | Reset Value | Register Name | Register Description
[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

[15:0] ™ 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] rw 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] ™w 1’h0 EN calibration enable

(8] r 1’h0 DONE calibration done flag

[7:0] r 8’h0 DELAY calibration delay result

0x9C APM32CR APM32 Control Register

[7:4] rw 4’h4 TCPHW For special use by AP 32Mb PSRAM. Reserved-Do not modify
[3:0] rw 4h2 TCPHR For special use by AP 32Mb PSRAM. Reserved-Do not modify
0xA0 CR2 Control Register 2

[7:0] ™w 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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15 AR EO

15.1 &IT

AN TE USART1 R 825 1 UART a4 0, 9 H P SR b m sk i el 7 Be. TP R i UART 3815,
RIRTHEAT CPU IR, SERUE S, RICIRAS, FDEEAE; WrTyimLagibil, 58 i as M2 fr as i S5
USART1 7E 34§ UART JHADIRERY RIS, A5l #EA T3 % ) UART Wk (5 EAMLAIRSI S R) . P Al he's
EFUSE /K AZEH] UART 44 1, M2 USART1 B IEH UIfE.

15.2 FE4HE

o BRUfE UART 410, (V7% TX,RX Il GND
o« B G

o BEHSEPARRATAC (BRABRR 1M)

- A4S CPU (45 TR T fig

o SRR S ML R4S A7 e X PR A
o SCHRHBRAR R, SRS VIRRCE

« CPU S8 BN M S 2 bk 5 )

. A 53%l UART Hhfgdtfr

« [ EFUSE 7K AZE

15.3 B FE

AL USARTT f45IC3 11 (PA18) AGATH KL, JFM USARTT Y% %i H (PA19) HUSW AW, TR M5
MWK UART BhsUt&hi, JFEATS B ORI

FRWEEA 4 R, A RFRIEA R, IR, B, SEdE.

TR RIS AT — RN E WX R, 433 C AR, SR e, BedR s, SEARE.

EAEHLUAR SER UG, REAEREI A WO 0], AR T — MR AERAE—E R TE A (0 100ms) 73R YR
wURE], ATACIE RGBT, I TS AR TR

LT BT A AR, PR E AR BN, A RETT IR A T A S

DEREIY, T AL S R i Mk S A R A TR W, SF Rt 2R [l S U A T, s A
AL R S8 UL E T A

LR, T R SRR A L, BRI B SRS A SRR R L, SR IR 1] T R SE A
PASERUE, AR AR A NIRRT, IF ARy Tl H AR O 25 it
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15.4 BEXEK
5 SO T D4R 5 T f i B

F15E SRR U R | T FEIk Header ANHCHR Payload FINAY, HBMEEA, MIRT TEIRST 1510
A3, I Length 36 2 55, J/RMECHR Payload 971540, WNCHR Payload MK ADAS , HRIILIT IS
AT

F 15-1: BE XA g

Header (6 bytes) Payload (Length bytes)
Length Length
0x7E | 0x79 0x00 | 0x00 | ByteO | Bytel | -+ | Byte Length-1
* * (Lower byte) | (higher byte) x x yte yte yte eng

WO Payload FT3E 45 X A RIS, FEMIRTIRIEM AT, 7527 T
LA (k)

Payload (8 bytes)
0x41 \ 0x54 \ 0x53 \ 0x46 \ 0x33 \ 0x32 \ 0x05 \ 0x21

2. ELEAGRIRE ()

Payload (2 bytes)
0xD1 | 0x06

3. R HTEREI (R

Payload (8 bytes)
Ox41 | Ox54 | 0x53 | 0xd6 | 0x33 | 0x32 | 0x18 | 0x21

4. BEIREE (R )

Payload (2 bytes)
0xDO ‘ 0x06

5. BB (TR
Addr FOREEHR R EBHNE, T 4 TS5
WordCnt F/REEEERY word ¥ . BN 170N 4*WordCnt,

Payload (8 bytes)
0x40 ‘ 0x72 ‘ Addr (4 bytes) ‘ WordCnt(2 bytes)

6. WHARSEIR (Bish)
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Payload (2+4*WordCnt bytes)
0xD2 ‘ Data(4*WordCnt bytes) ‘ 0x06

7. B (FERb)
Addr FREHIRRE G L, T 4 FX5%
WordCnt /85 HHEN) word Bl . B AMFECN 4*WordCnt,

Payload (8+4*WordCnt bytes)
0x40 ‘ 0x77 ‘ Addr (4 bytes) ‘ WordCnt (2 bytes) ‘ Data(4*WordCnt bytes)

8. AR (NI i)

Payload (2 bytes)
0xD3 ‘ 0x06

15.5 KRG

ML =R GE R B S A B, SRR R s UART U A i B . M AT IRER EAbLA %
SRR, EATERES A R Il EATALA R, Bk 020000000 4 CLAT i 0x12345678.
T47: 7E 79 00 08 00 00 41 54 53 46 33 32 05 21 (i AT

[47: 7E 79 00 08 00 00 D1 06 (23 AJRAIE)

T47: 7E 79 00 08 00 00 40 72 04 00 00 20 01 00 DD CC BB AA (E%#}i,0xAABBCCDD 5 A 0x20000004)

47 7E 79 00 0A 00 00 D3 06 (5% 5% )

T47: 7E 79 00 08 00 00 40 72 00 00 00 20 02 00 (&L, M 0x20000000 JT45 2 4> word)

[:47: 7E 79 00 0A 00 00 D2 78 56 34 12 DD CC BB AA 06 (43I 78 )

T47: 7E 79 00 08 00 00 41 54 53 46 33 32 18 21 (B JAIAELR)

A47: 7E 79 00 08 00 00 DO 06 (iR i R

15.6 AR5t

UART P O BT B M G 50, (Hbhkmit 5 HCPU B8 A 25, UART Wil 0 B &8 HL A E
o HIARW T,
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3R 15-2: UART Eik$E O i3k pk 5t

PR D Mk ZS [H] | HCPU Hiuhk%s[H]
HPSYS_ROM 0xA0000000 0x0 ;i
HCPU RG 174w 0xF0000000 7z 0xE0000000 2
Hefrtds AHIA]
HeHarfrdas AH[A]
(& ) boot mode 0xFFA57200 /
(% H)HCPU R4 HE 0xFFA57201 /
() ERELN 0xFFA57203 /

15.7 HCPU izt
HCPU IR0 % HCPU R4 (78 A5 Vil SC . B2 17 S O E I Bl 5% ARM /A 7l M1 SCRY

UART P84 11 A] 38 5o Mo k23 [5] 0xF0000000 OxFFFFFFFF 1J5|i] HCPU RS 21 fFE 4, SZPixt HCPU i ThE,
FUARIEANBR T8 5, IRBUIRAS, B, RGENEEAE,

15.8 USART1 1TH

USART1 BERAES R SIS BATT IR, IFESlc (PAL8) RLEiiill A & SCIIXIUTH, RGN H i S
Iy, A ST R, i A (PA19) AR [BIFINT . USARTT AEHUERIA . 1M S5, 8 (i, 147
(EAIR AL

USART1 7EFH T B2 S 0, £ H shiE ] DMACT %)% i MERBIRETS , A0 DMACT HEi@iE
BZORE, H4 b H—Er a2 v

15.9 AIRNEORK
A RO, VR AT AT S

L PERRRE R SR ERE BRI RE 1M, (HAURE &M T USARTT MRS, S Zeik MBS 1Y
RS Uz aine s Ju s

2. USART1 Ryus O BLET 3] T HE 10,

3. DMAC1 BFRPocH], sigkfi,

4. DMAC1 BZZ R, MPI AHJ4ALAT, DMACT B UART V4% 1 155) T3% MPI {7#0# & %58] (41 Nor Flash
o PSRAM), A7 ] i SRR AL

5. HPSYS #t AEIN#EAR S, HPSYS 4bF deepsleep BX, standby #3(, BN F4bF hibernate #zUH}, UART 13k
Ak T,

6. i3 0 M3t EFUSE #5007 925 1

15.10 FEiREIES EBEIELTE
W PR 1 IR, USART1 /TSREMEAT8 ] UART SOOI , L sr i T B 6 b
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1. CPU ffi ] USART1 A XA HT LI USART 1 MR A7 /-4 EXR_BUSY., WK A 1, BHIC 4l
(VA D IEZELAE) , R R — B e B2l Wit o, Buslicx Ash® 1, Mer I LIFIRIE
WORIEEWE, Bl kLSRG T M EXR_BUSY 5 1 #EA T4,

2. UART #A1#E O & R ATt 23 A 2hHIKr EXR_BUSY, 2R EXR_BUSY & 1 MI<3%53] CPU il 8l f5
JAshkik, BN EB LR E S L8, BRI KRS H g

3. USART1 # SN A T A iR #8 nl 9 CPU 32, ARt S A o [ERRRE I A SRl s =X
I3 AR R

RRAERAMRRA S

BEME (BR ) ARABARBHEEX @M/ AEEITEE. B3, gHMEMEENNF, SFERNER.
S8, #EE. URL IS, WAEE, BMABITE,

BEAEK (BAR) BRQFAERREFEAMIR =R REE TR,

SiFli #0 SiFli fRiR 2 RERK (AR ) ARATDHER. AXEPHIAMAEEMER. RERIC. ARER. =R
EMRMINAYEE S B EERU,

k. STHERXERFXERER 320 SR SFKE B E 419-13 200131 EBFH: sales@sifli.com
©2025 BiEFRH (=) BRAR. REBAERF,
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