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JAEl

il

1-1
1-2
1-3
2-1
2-2
3-1
3-2
3-3
3-4
4-1
4-2
6-1
7-1
7-2
8-1
8-2
8-3
9-1
14-1
14-2
15-1
16-1
17-1
18-1
18-2
18-3
18-4
18-5
18-6
18-7
18-8
18-9

RGN 5 M hE LS54

Cache ZGHER

HA GDMA IjEe sk

i Fifidn rh ikl (17 32 F7)
BArarfras il (5 12 5797)
IO MUX. RTC IO MUX #1 GPIO =z 4 B4 25 1]
JEAE TS

GPIO #i A% APB Bt b FHITak T M T R] 4
GPIO # A M55 I8 T

VU R A AV S5 2

RG

Hh R 4

JE 2

T S 2 5L

F 1152 AR S

ESP32-S3 [ [ 14 e i} 45
SWD il g 4514

XTAL32K F | 14 Bf £

HMAC Fff s 78 e R 2R
HMAC 544 7n 2 &
ARMESS LA S AR
AN RS A AR

M 7

UART JEAZE 4 &

UART Jt= RAM &

UART $ il 45 5345

UART {55 NI B 2= PR
UART %l i 2 1)

AT_CMD F4i#g0

RS485 1K sl 4 il 45 14 &l

SIR X G il 7 1

IrDA 2 il 75 254 1

18-10 ff{Fi A

18-11 f it (a5 7 E
18-12 GDMA Hi % % 4
18-18 UART i fifs

19-1
19-2
19-3
19-4
19-5
19-6
19-7

S TR R T Y (5
A DR A 3k

Ao BT ) (o735

] B
(VAEPSZa)nY

TWAI H 1

IREERRRHK 16

19

23

25

34

34

85

86

87

87
136
138
146
172
173
190
191
194
196
257
258
268
275
285
288
289
201
201
292
292
293
294
295
296
296
297
302
343
345
345
346
348
349
357
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19-8 R

19-9 B H A

19-10 FHRIRE AL

19-11 ZR PR bit £ &

20-1 OTG_FS &Zi%4

20-2 Py HbhEmLGT

20-3  FHLEI FIFO

20-4 #Hk FIFO

20-5 OTG_FS w2 vk &5 44 &
20-6 Scatter/Gather DMA 4534514
20-7 A #%% SRP

20-8 B ##% SRP

20-9 A %% HNP

20-10 B #4 HNP

21-1 USB Serial/JTAG &2 HE
21-2  USB Serial/JTAG #E ]

21-3 USB H: [/JTAG 5 USB-OTG Py #y/4hik PHY #452K]
21-4  JTAG 55 1% i

22-1  SD/MMC F il #r 3 M P41
22-2  SD/MMC F il grshiE 155
22-3  SDIO L5 HHE &

22-4 A iE FEIRSHL

22-5 B AIRRAS

22-6 B HEICIRASHL

22-7 HEFINLER

22-8 HEFLEM

22-9  WIBhAHLI R

23-1 LED PWM i 282ty

23-2 SENEER PWM R i 2e T RE S
23-3  LEDC_CLK_DIV_TIMERx3ERLH{ fif 1 4345
23-4 LED PWM # i (5 2]

23-5  HiifET A LA &

24-1 PCNT HEE]

24-2  PCNT BAJIEH:AZLH4 [£]

24-3  JEiA O kit % A

24-4  JEiE O 3BT EA

24-5 - XGETE R

IREERRRHK 17
BRI

358
359
359
362
377
378
380
381
382
382
386
387
388
389
391
391
392
393
413
414
414
416
416
417
419
419
423
446
447
448
449
450
459
460
462
463
463
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1 RGNS

1.1 HER

ESP32-S3 R H WA #h45H Xtensa® LX7 CPU MU R SE. B4 i PIERFEHRE . SN AR A S S BERR A3 i HE
CPU 4 L.

1.2 B
o JuhkAsm)
— 848 KB B TE #1521k 23 ]
- 560 KB A7 fift g Atk 23 i)
- 836 KB #hiHbik 2]
- 32 MB AMIfEff AR 8 2 M bk 25 7]
— 32 MB SN EA 2 40 b 2 ]
— 480 KB 435 DMA Hiihl-25 il
- 32 MB 4} DMA Hihk %5 ]
PR AE Rk 2%
- 384 KB Pyifs ROM

- 512 KB Pyifs SRAM

- 8 KB RTC it fifas

- 8 KB RTC g ik st
HMRAFGE DS

- JK3CRE 1 GB 41 flash

- R 1 GB J4k RAM
Ahseas i)

- Rt 45 MEHYAb K
GDMA

- 11 4~HA GDMA Tt/ shik
B 1-1 fifik T R G450 5 Mk B 454
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0x0000_0000
OX3BFF_FFFF

0x3C00_0000
O0X3DFF_FFFF

0x3E00_0000
0x3FC8_7FFF

O0x3FC8_8000

0x3FCF_FFFF
0x3FDO_0000
OX3FEF_FFFF
0X3FF0_0000
y OX3FF1 FFFE | P> ROM SRAM

Cache 0Xx3FF2_0000
OX3FFF_FFFF
A 0x4000_0000
0x4005_FFFF

0x4006_0000
0x4036_FFFF
External 0x4037_0000
memory <4 Mw 0x403D_FFFF
0x403E_0000

A Ox41FF_FFFF

0x4200_0000
OX43FF_FFFF GDMA

0x4400_0000
OX4FFF_FFFF

*
0x5000_0000

0x5000 1FFF ———P» RTC SLOW Memory
0x5000_2000
OX5FFF_FFFF

0x6000_0000 RTC Peripheral %/
X —
0X600D_OFFF | P <

Peripheral

0x6010_0000
OXFFFF_FFFF

0x600F_E000
OX60OF FFFF P RTC FAST Memory

0x6010_0000
OXFFFF_FFFF

Pl 1-1. JmBealii S kWL S5

K
o K AT RARER bR A A AT A
o PP L T BRI RIAT il B MR AR ML BRI o
o iudtk s (] o R] A A4t R AT RE KT 58 B ] A AT

1.3  Jjheniik
1.3.1 Mkl
R HFIANIE Bt Xtensa® LX7 CPU #, XA~ CPU Rgf% 8 i bkl 23 (Al il 52 4 — 3%

Hihk 0x4000_0000 PAR B4 8 T8 B L by, Hiht 0x4000_0000 ~ Ox4FFF_FFFF #5445 4 E 2k
FyHhEFE R, Mkl 0x5000_0000 & DA L F3H s s Bt i £k 5 84 3L pg bk FE Rl

REFER 19 ESP32-S3 TRM (fii % i v0.2)
SRS A


https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=5422&sections=&version=0.2

1 RGN g

CPU H%iiie s 28 552 M AR /N I . CPU W PATE A B M2t A7 B2 . DU . 4 77, 16 FEH R8s
Vi, CPU W rf DA $5 4 B & AT 8T R, (HbZig 4 FArx e = JEX) s 8dia s in < 58 CPU T4E
S .
CPU figfig :

o SHBE ML H A MR E VT NI A

o E i Cache FHz1H [AI WIS 2| Huhk 25 (8] 1 SR A7Aiti 2% 5

o SR R E AU AR A
-1 R T CPU H%kd B2k 535 4 B 2 v 45 Betbo bk iy BB 77 170 19 H A

YL N R it T S il IO AT AR RO B R U R R ARG & BT i), XA BT, CPU W]
A 22 A k75 ) 3 [ — A

& 1-1. Hhkwest

. i F Ak e _
s [l | o wrt] B
0x0000_0000 | Ox3BFF_FFFF {758

Bt 0x3C00_0000 | Ox3DFF_FFFF | 32 MB | 4MiBfifitas
0x3E00_0000 | Ox3FC8_7FFF {Re8

A& OXx3FC8_8000 | Ox3FCF_FFFF | 480 KB | PNiBfEfitae
0x3FD0_0000 | OX3FEF_FFFF 1788

ol OX3FFO_0000 | Ox3FF1_FFFF | 128 KB | PIif7fifae
Ox3FF2_0000 | Ox3FFF_FFFF RER

"L 0x4000_0000 | Ox4005_FFFF | 384 KB | Py#fifi#ise
0x4006_0000 | Ox4036_FFFF 1785

£ 0x4037_0000 | OX403D_FFFF | 448 KB | Pbfifitse
0x403E_0000 | Ox41FF_FFFF 1768

$54 0x4200_0000 | Ox43FF_FFFF | 32 MB | #Mibfifitse
0x4400_0000 | Ox4FFF_FFFF REd

Bl4g S 0x5000_0000 | Ox5000_1FFF 8 KB | N fE-fitias
0x5000_2000 | Ox5FFF_FFFF REd
B/ 164 0x6000_0000 | Ox600D_OFFF | 836 KB AN
0x600D_1000 | OxB00F_DFFF {758

0xB600F_E000 | 0xB00F_FFFF 8 KB | NEBFEAtAY
0x6010_0000 | OXFFFF_FFFF REd

1.3.2 Wi EGiGdS
ESP32-S3 1) N # A ot & AR = Fhe 2l :

* Internal ROM (384 KB): Internal ROM J& Hif#fit#s, Anl4ife. Internal ROM Hf#ilc —LL R 50 IK)Z 4K
i) ROM RS (R84 2 Fl—28 Kl ) .

e Internal SRAM (512 KB): ERESIEERE (SRAM) 252 (volatile) 7Efifa%, AT DABHng s, CPU il
R GEH A4 CPU Bk E ) o

- SRAM iy —R 43 i AREICEL AN AR DT ) 2247 (Cache), TEIXFPOL T FLikpl CPU 15l .

IREERRRHK 20
BRI
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- SRAM iy LR Hoa DA CPU Y354 417 ) .

- SRAM Hhy Bt 3oy o] DA CPU BEdE B £ 15 1)

- SRAM Hr FLE6ERA W] DA CPU M98 2 B4 iial, Xn] DA CPU 8 B 4 1 1]

e RTC Memory (16 KB): RTC f#fifi#s LAERZS RAM (SRAM) 5 X SEB, [HL L2 5 A fitkigs . H2, 7E deep
sleep #ixU T, f7iHE RTC fifigas H AR~ £

- RTC FAST Memory (8 KB): RTC FAST memory Hu] A CPU i), NuI ARG VMEERAF ), S H
FSRATH—267E Deep Sleep #x MR PR FAURR 7 H8 2 FIEHE -

- RTC SLOW Memory (8 KB): RTC SLOW memory BERT A% CPU 511, AT AR HMb PR T 17)
DA 3 F R AT — 28 CPU FIbMb g 75 S L SRR 7 48 & A s

HF FR T UR AL A S A, ESP32-S3 i N R TF-fifi# T AR 2 A U340 Internal ROM (384
KB). Internal SRAM (512 KB), RTC FAST Memory (8 KB). RTC SLOW Memory (8 KB). CPU i A [m] f) i £k 35
A1 Lo PRI A i 2 2E1rBR ) (R Ledis o A CPU Sl AL $8 B IR ), H It PO BB A7 fifi e vl AR
AT MAnEL . 3% 1-2 5 T WA WAt #s DA S AT AT 8] PR AEf o i S A 4k S g & 2k Bz

A 1-2. PIRAF Gk A ke S

s HRHAE N )
ok Evitl N o 7 H#r
AV b = iVA: N1
Ox3FFO_0000 | Ox3FF1_FFFF | 128 KB Internal ROM 1
She Ox3FC8_0000 | Ox3FCE_FFFF | 416 KB Internal SRAM 1
Ox3FCF_0000 | Ox3FCF_FFFF 64 KB Internal SRAM 2
0x4000_0000 | Ox4003_FFFF | 256 KB Internal ROM 0O
0x4004_0000 | 0x4005_FFFF | 128 KB Internal ROM 1
84 0x4037_0000 | 0x4037_T7FFF 32 KB Internal SRAM 0O
0x4037_8000 | Ox403D_FFFF | 416 KB Internal SRAM 1
. . 0x5000_0000 | 0x5000_1FFF 8 KB | RTC SLOW Memory
Bw/F6%
OxB600F_EO00 | Ox600F_FFFF 8 KB | RTC FAST Memory

Bl

JITAT B4 N A it e A e S AR A PR A pRIBCE 7 e N At s A DT ORI, A AT ABRAT IE B A 175170 #Af, CPU
VI AR I A R DAY, . RTAURE B E 25, WEHET 6 Uiz (PMS) fto be added later] .

1. Internal ROM 0
Internal ROM O [ %55 266 KB, Hig. Wik 1-2 s, CPU Huf DLt H8 2 B2 X # F7fifas -
2. Internal ROM 1

Internal ROM 1 [ &8 128 KB, Hist. i3 1-2 fifsr , CPU 1] DA 13 15 4 i 2k il By 0x4004_0000 ~ 0x4005_FFFF
B B i 4 ikt B OXBFFO_0000 ~ Ox3FF1_FFFF [f] 55 1813 2R A 1k 5

X EE A ] R i) Internal ROM 1 235 #itht 0x4005_0000 5 0x3FFO_0000 1 i £ A [ i) 5%, 0x4005_0004
5 Ox3FF0O_0004 511 #4145, 0x4005_0008 5 0x3FFO_0008 i #IAH R, PAMLZEHE ().

3. Internal SRAM 0

Internal SRAM O 752 32 KB, mJ il 5 . 415k 1-2 firzi , CPU W AT DA i 435 4 i 2l R ol o A7t i o
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HAECE, XA 16 KB. 543 32 KB mJ PARE instruction Cache (ICache) (5 H, HRZEAEINBAT
it e 28U B . Bk ICache [ TR A AT ARE CPU 517, A4k ICache i R/ 8K AT LA CPU
.

4. Internal SRAM 1

Internal SRAM 1 %cikly 416 KB, AIBERT 5. 1% 1-2 B, CPU ATLAIS 4R sl i & Bk R Ui

Internal SRAM 1 17fif#k ) 416 KB Hutik 25 (8] h 2425500 8 KB il 16 KB [ MEfifide (FA7k#s) 4. mIPA
MHIEREE % 16 KB 117 =S 181/~ Trace Memory HlF CPU i Trace ThiE, I H. Trace Memory {J5a] g CPU
il

5. Internal SRAM 2

Internal SRAM 2 [{1 25 &k 64 KB, Il 0] 5 . W% 1-2 s, CPU WU AT DAIE ah BIcH 26175 A0 3K 35B 0 77 fifi 7 o

WATHLE, XA ) 32 KB, 4 64 KB n] At data Cache (DCache) (5, HRZELEINBTiE#E
H%diE . ¢ DCache (5 B0l PAgE CPU 1jj1A], A4 DCache 5 H #1558 0] LAgE CPU 1j51A]

6. RTC FAST Memory

RTC FAST Memory 75k 8 KB, Al 3520 5 . 113 1-2 filfz , CPU 1] DA I B/ 46 4 A 2k i 31 T ik B; OX600F_E000
~ OxB00F_FFFF 17 )3 34 A A 2%

7. RTC SLOW Memory

RTC SLOW Memory %5 8 KB, WliEn] 5, 1% 1-2 frw, CPU W] DA i B/ 58 4 R4k i 36 A shk B
0x5000_E000 ~ 0x5001_FFFF 3 i) 53X 4 A7 fif 22

RTC SLOW Memory 7] DA#E 41— MR, st CPU ] DA i #idik Br 0x6002_1000 ~ 0x6002_2FFF
FVTHE
1.3.3 IR AFEiLSS

ESP32-S3 37§14 SPI. Dual SPI, Quad SPI. Octal SPI. QPI. OPI %4 [1J¢ 3 %4 flash #1 )54k RAM. ESP32-S3
W SCFEET XTS-AES SERGRECH IR RE, AN I A3 o oh flash FiLAR-5h RAM Hh R 2 A 4500 «

1.3.3.1 S AEfik s kw5t

CPU fii Bl 2 77 (Cache) kUi IMAMT A7 fitds . Cache KA AAFEBLFIT (MMU) iy fE B8 CPU 54 B4k
R S R B I AZ R 7517 oh flash 5 R oh RAM iS22 ity St it Fir 28 B ) Stk 25 1) oK 52
£ 1 GB # H 4k flash 5 1 GB By /4 RAM,
WISy, ESP32-S3 — i ] LA A :
* 32 MB i< b gtk 25 1), il 159247 (ICache) A 64 KB Sy BT E] F 4t flash B0 R 41 RAM, - 32
R 4 T ) A SO AET
* 32 MB 8 s Ak a5 7], il Bl g2 Ay (DCache) LA 64 KBy NI EI J1 /b RAM, SERFEFT . WL

FAT AN 16 TG VI . X kA e ] DA AR SR AR, BN E] A flash B0 4
RAM.,

# 1-3 B THEVT AN gy CPU i SR 5154 M5 Cache HIXFR K& .
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A 1-3. S IRAT Gk A ke

AL )

] - S w8 | B
(& (ks 25 w2 B

FEim Ox3C00_0000 | Ox3DFF_FFFF | 32 MB | DCache
54 0x4200_0000 | Ox43FF_FFFF | 32 MB | ICache

LR
HARIE SNSRI TR, CPU 15 SMRAEAE AR By A W DA .. X TR E RN EZ(EE, 5%
AT 6 AURIzH (PMS) [to be added later].,

1.3.3.2 AT

WK 1-2 i, ESP32-S3 R HIxUZ L= ICache Fil DCache 454y, DAE 4 CPU [y45 2 i £ Al t. 28 ] I &
AR, o nr AR . . Cache HF7-Aif 25 10] 5 N FAAE =5 R nT ASE . (B ILEETY 1.8.2 H1 i SRAM 0 5
T SRAM 2).,

PN Z TR 2 B R R ICache B, ph s vl e k5B ER15 7 1) ICache AN RR s 24 i 58 1 2k [+
i) DCache B, Hifih#k s g e H453) 1) DCache AR . 24 Cache 2l , Cache 35l #s < [ SN 1E
fitigs A ALK, 24 ICache Fl DCache [l & A SN AR R K I, AP Ek#s Do MESE RIS S NI A i i AL
ICache (IZE1F R/ NaT i & 16 KB B 32 KB, Bk /Naf DARRE A 16 B 8t 32 B, Y4 ICache L&tk /it & 32
KB 22 16 B Hek/MEist, DCache BYZEfF A/ Nl iR E >k 32 KB o 64 KB, Hiho/Naf DAiCE S 16 B, 32 B 5
64 B, 4 DCache ZZ17 i /Nt &k 64 KB 125 16 B Hek /vt

CPU Core0 CPU Corel
ESRg
LR 0 i BIEELZ O RS

Y ‘ h 4

ICache <¢—— MMU —— » DCache

v Arbiter v

Py i eEE

HNERTERE

B 1-2. Cache &S:HER

IREERRRHK 23

S SRR UL

ESP32-S3 TRM (Tl 4 1 v0.2)


https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=5422&sections=&version=0.2

1 RGN g

1.3.3.3 Cache #:1f

ESP32-S3 Cache A1 R LRI 4 :

1. Write-Back: Write-Back #¢fE 1 Tk Cache iy “HEH” %) “BE” #ric (Dirty bit) #%Ex, FHREdRE2
HISMHAE AR . Write-Back $:AFGTHUR , SMHSAEAREAI Cache AZMANASZH B . IR CPU H: &1
W%, A4 AT PATIHEA Cache thijji %], K5 DCache S L YifE.

IVl CREBR” J2fi, AR Cache wht il b /MESAF fifi i b O RS 2087, W Cache it B iemichy I
B, Cache il “ME” PRiCoRIBEHXLE “HEE” B, WRIKERERABEIRER " Fric, Cache Kk
NI BAEA R o

2. Clean: Clean #:fEH T Cache Wiy “fEd” #) “WE” #xic (Dirty bit) K, (EARFEE 22 SMRAT
fitigh. Clean #/ELSH )G, ANTAEMRR T T2 IHE M, Cache Hifratry 2 ¥t . {8 Cache DU EHTH -
i CPU e A%, IRAE B PAM Cache i3], HAA DCache HA IIEE.

3. Invalidate: Invalidate #:/F ] Tk Cache fritARCEHE, BIGEIZEURE “HEH”, WA 2o JESR[E) 25541
AR o XTI, Invalidate BELEHG , B UFAETANMAEfE R . Wi CPU 323 K1)
R, IR T ) AN . ST EEOEORE | invalidate 5585 , AN EAS h AR S IR B, Bk
WM 5% . Invalidate 434 H 8l 423 (Auto-Invalidate) #1814 3% (Manual-Invalidate), Manual-Invalidate
{4} Cache g A$i & XIS B3 S I  Ba i R S b 3, T Auto-Invalidate 2x%f Cache Hi i BT i
3L . ICache il DCache 1 HA I fE

4. Wit (Preload): Preload TjgE 1 k5 S MEHEHL HTN L E] Cache . FBEEIER R/ NEAN 1 AN, il
By F s (Manual-Preload) #1 5 s H (Auto-Preload), Manual-Preload 2 f8 4 #4024 458 2 1 e b
HEFR— B S g ;. Auto-Preload & F5 A (AR 4 24 midiv b/ 2k (B TRCE) (il B s fHi—
BHELL%EdE . 1Cache F1 DCache ¥ HA4 LI fE .

5. Wi/ (Lock/Unlock): Lock #4 T frir Cache i Bl Ao fdsl . i 70 S T A T3 Bl e .
T IRET, Cache TRIH st KL 8#i 5 Cache B, WAIZEIRTRTESE & X, MIRHZEHRIE, KIEA
i€ K B A e . Tah8iE TFIERT, Cache ki#t Cache Higidls, H-RvEAESS & DX B o
S, RIENTGEXKIBIBIRA S EIE .. Mgk K ER), Cache & SE B L R P BlE IR —E% (way) 1y
B, PR DRI Bl 2 — ELARA7AE Cache wr . (A4 TG BRAR DB i, Cache RFfEATIE R B fe, Wk
BT BENE AR — . MRBTRUE MRAE , (EM8U A T, 1Cache Fll DCache ¥ HA 1)
HE -

TV MSE, Cache fi Clean. Write-Back il Manual-Invalidate #:{E¥ How A i r e e . 4
SRAEXT R 2 BRI T S, 375 S AR e

1.3.4 GDMA Hiht22 ]

ESP32-S3 Fh i JH E 12 47-# 1771 (General Direct Memory Access, GDMA) 45l DASRE B 77 i% 1517 (Direct
Memory Access, DMA) k%, 1%:

o NIt AT i A ) R |
o A fifaR S AT i TR Rz |
o ST it AT it 2 TR B Rz .

GDMA 7] DL 5 5 CPU % i 28 52 44 [a] (i Hichl- 377 ) Internal SRAM 1 5 Internal SRAM 2, B 33 i dik: Ox3FC8_8000
~ Ox3FCE_FFFF /1] Internal SRAM 1, 3@ 1 #itdi: Ox3FCF_0000 ~ Ox3FCF_FFFF /715 Internal SRAM 2, {H GDMA
Tk vinwE Cache 5 R TR AAA# AR o
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GDMA 1] PAsE 5 CPU jjli] DCache A [y #iihl: (0x3C00_0000 ~ Ox3DFF_FFFF) ki1 AN i, {H H ]
PAVT ) 4k RAM. 24 GDMA 5 DCache [R] B 5 i) SNSRI, s — S M) ARG 22 ph R ARk

7351, ESP32-83 i SLLEAMEL/ B ] AFT GDMA IA A%, iy GDMA W] RASX S AN AR (AT AR 55 -
o B AMELE NERAT it Z TR I RUR0Z |
o BEHY/ SNBSS SN it 2 1Al A Rz -

ESP32-S3 "y 11 AHhs/ B ] AR GDMA Béy TAE, el 1-3 Frs. Hbiy 11 AREEAKYOT X 11 A4
HA GDMA Zhfgfshise/ ik, kR GDMA ft—NiliE (ATPARALRE —Mlil) , B SHMARRNE
IR MBI AT AT ) GDMA [ — Nl o [/ —47 A 28 s MR T LA MR/ A AT AR IR
GDMA g

SRS
L L E 0 oo oo T
F F K K K FF PR

—@ L L channel a
 J channel b
L channel ¢
® channel d
L channel e
L channel f
® channel g
® channel h
? channel k

Pl 1-3. 4T GDMA Jjiierfshiz

HA GDMA TjggmBis/ s it GDMA 1] DA R 4E4a] GDMA 1] PAS A B A7 as . 2 5T GDMA {5 .,
ST 7 @A DMA ¥4 % (DMA) [to be added later]

v
L | GDMA 1 AT TG A, #RAR B BO B D A R, S ARk, RTINS ELE R,
WS 6 AURIE S (PMS) [to be added later],

1.3.5 B/ A iehiuhl o ]
CPU ] DA i /45 4 .28 i 3 JiT bk B 0x6000_0000 ~ Ox600D_OFFF St IEH/ 415 .
1.3.5.1 B/ A BeHhl s ) 5113k

2 -4 TEARBI T BB SNl 25 ) i) 45 Btk 5 HCRE U7 A0 B OB/ S RS 6 AR o o, <A
PSR [ D 1o AR A i g 23 ) o
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% 1-4. B/ A Bl 2 e s

EE7 . ﬂﬁﬂm& . 2| UL
AL RIS = o ik
UART Fsihl2e 0 0x6000_0000 | OxB000_OFFF 4 KB
{753 0x6000_1000 | Ox6000_1FFF
SPI s 4% 1 0x6000_2000 | OxB000_2FFF 4 KB
SPI 41 #% 0 0x6000_3000 | Ox6000_3FFF 4 KB
GPIO 0x6000_4000 | Ox6000_4FFF 4 KB
RE 0x6000_5000 | Ox6000_6FFF
eFuse 54l #% 0x6000_7000 | Ox6000_7FFF 4 KB
IRThREE 0x6000_8000 | Ox6000_8FFF 4 KB
10 MUX 0x6000_9000 | Ox6000_9FFF 4 KB
{78 0x6000_A000 | 0xB000_EFFF
12S 4 O 0x6000_FO00 | OxB000_FFFF 4 KB
UART #2148 1 0x6001_0000 | Ox6001_OFFF 4 KB
1553 0x6001_1000 | Ox6001_2FFF
12C 4% 0 0x6001_3000 | Ox6001_3FFF 4 KB
UHCIO 0x6001_4000 | Ox6001_4FFF 4 KB
{758 0x6001_5000 | Ox6001_5FFF
AR 0x6001_6000 | 0x6001_6FFF 4 KB
ikt o il 4% 0x6001_7000 | 0x6001_7FFF 4 KB
{728 0x6001_8000 | Ox6001_8FFF
LED PWM #2125 0x6001_9000 | Ox6001_9FFF 4 KB
{758 0x6001_A000 | 0x6001_DFFF
HL L5 28 O 0x6001_E000 | Ox6001_EFFF 4 KB
SEES4 0 0x6001_FO00 | Ox6001_FFFF 4 KB
SEIFAE4 1 0x6002_0000 | Ox6002_OFFF 4 KB
RTC SLOW Memory 0x6002_1000 | Ox6002_2FFF 8 KB
RS 0x6002_3000 | Ox6002_3FFF 4 KB
SPI 51l 4% 2 0x6002_4000 | OxB002_4FFF 4 KB
SPI 24 3 0x6002_5000 | Ox6002_5FFF 4 KB
APB 2| 5% 0x6002_6000 | Ox6002_6FFF 4 KB
12C 25748 1 0x6002_7000 | Ox6002_7FFF 4 KB
SD/MMC = HL4s th ¢ 0x6002_8000 | Ox6002_8FFF 4 KB
g 0x6002_9000 | Ox6002_AFFF
WERR BN 0x6002_B000 | 0x6002_BFFF 4 KB
HL B3 ol 28 1 0x6002_C000 | Ox6002_CFFF 4 KB
12S Fsihle 1 0x6002_D000 | Ox6002_DFFF 4 KB
UART #2158 2 0x6002_E000 | Ox6002_EFFF 4 KB
{753 0x6002_F000 | OxB003_7FFF
USB Serial/JTAG F il 4% 0x6003_8000 | Ox6003_8FFF 4 KB
USB A4 il 27 7 2 0x6003_9000 | OxB003_9FFF 4KB | 1
AES finis#s 0x6003_A000 | OxB6003_AFFF 4 KB
SHA e 0x6003_B000 | 0x6003_BFFF 4 KB
REFER 26 ESP32-S3 TRM (fii % i v0.2)
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RYHIFit S

- 5k e | o
i Wit | mooes | n | A
RSA i s 0x6003_C000 | 0x6003_CFFF 4 KB
BF%4 0x6003_D000 | 0x6003_DFFF 4 KB
HMAC Jii15i % 0x6003_E000 | 0x6003_EFFF 4 KB
i DMA 25751 ¢ 0x6003_FO00 | OxB003_FFFF 4 KB
ADC F il s 0x6004_0000 | Ox6004_OFFF 4 KB
Camera 5 LCD il 4s 0x6004_1000 | Ox6004_1FFF 4 KB
1755 0x6004_2000 | 0x6007_FFFF
USB W12 17a% 0x6008_0000 | OxB00B_FFFF | 256 KB | 1
RGP 0x600C_0000 | 0xB00C_OFFF 4 KB
Sensitive Register 0xB600C_1000 | Ox600C_1FFF 4 KB
H 0x600C_2000 | 0x600C_2FFF 4 KB
R 0x600C_3000 | 0x600C_3FFF
Configure Cache 0x600C_4000 | Ox600C_BFFF | 32 KB
FAMTRRS N 5 A 0x600C_C000 | 0x600C_CFFF 4 KB
{RE8 0x600C_D000 | 0x600C_DFFF
i Bh Rk 0x600C_E000 | Ox600C_EFFF 4 KB
{753 0x600C_F000 | 0x600C_FFFF
World # il ¢ 0x600D_0000 | 0x600D_OFFF 4 KB

el
1. AR SN L 2 (B AN T2

2. CPU TAEf o) S MR/ A5, FE B SR BUZ AT/ AMEE A AR, 75 U 1) AN g . e FAL R4S FILAY
ELER, WS 6 MURIEH (PMS) [to be added later]

IREE( B R 27
SR
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2 efFuse ¥ iil#s (eFuse)

2 eFuse #iil7% (eFuse)

2.1 HEk

ESP32-S3 ARG Ay —k 4096 il eFuse, HA{FiES NS . eFuse & L—HARRE N 1, NAHE
PRI 0. eFuse 2 il i 14 IR IE B 58 BN eFuse s SR I ALIEE S . XLES RO LT DAL eFuse
PER AP, AL R R

2.2 gt
o SFHASIA] S 4006 fir, Horr 1666 il i) ]
o UM G AR A Nk
o BRI A
o BRPFRIUR AT il
o B ZFRELF L 7 SR S N 2R

2.3 Yuefhik
2.3.1 &

eFuse MZ5H 4k 11 4vHe (BLOCKO ~ BLOCK10). BLOCKO 3 640 {7, BLOCK1 % 288 fii, H: A4 Hel
352 {ii.,

BLOCKO f7i#i KEBsr 24k, Hovb 25 (i bR A, ZAERTT I GRS BT 2005 2.3.2 47 ) s A 29 fikk T
PREIRES, BEARRMH.

% 2-1 3 7 BLOCKO H S84 F5 . ffsttihl . (758, vl . RSP, PARSEIREE .

TEX S K, EFUSE_WR_DIS A ¥l H 2% 55, EFUSE_RD_DIS H ¥ 4 {428 BLOCK4 ~
BLOCK10, W Z XXMM 5 i L&y 2.3.1.1, 2.3.1.2,

RIS BB 28 ESP32-S3 TRM (i % ffi v0.2)
SR SCRS
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WE

(20N 12716 INHL €S-28dS3

# 2-1. BLOCKO %

EFUSE_WR_DIS

ZH B9 | BRUR | T ik

EFUSE_WR_DIS 32 Y N/A # || eFuse 455

EFUSE_RD_DIS 7 Y 0 B || 52 eFuse BLOCKA4 ~ 10 [ 25

EFUSE_DIS_ICACHE 1 Y 2 3] ICache

EFUSE_DIS_DCACHE 1 Y 2 3] DCache

EFUSE_DIS_DOWNLOAD_ICACHE 1 \ 2 1 Download izt T 3¢ 4] ICache

EFUSE_DIS_DOWNLOAD_DCACHE 1 Y 2 1 Download #izt T 5% 4] DCache

EFUSE_DIS_FORCE_DOWNLOAD 1 Y 2 8 |- a s B 3E A Download izt

EFUSE_DIS_USB_OTG 1 Y 2 3 USB OTG fig

EFUSE_DIS_TWAI 1 Y 2 S 1A TWAI s 28l g

EFUSE_DIS_APP_CPU 1 Y 2 #H APP CPU

EFUSE_SOFT DIS_JTAG 5 v 4 %%_%%%M‘ 1 FoREEH JTAG. 7 PAiZ X 60 JTAG, wlER HMAC HfT
JAZ)

EFUSE_DIS_PAD_JTAG 1 Y 2 i Ak i JTAG

EFUSE_DIS_DOWNLOAD_MANUAL_ENCRYPT 1 Y 2 1 Download boot #izX F 25 F flash fin#5 oA

EFUSE_USB_EXCHG_PINS 1 Y 30 %2 # USB D+/D- %

EFUSE_EXT_PHY_ENABLE 1 N 30 f#ifE4h USB PHY

EFUSE_VDD_SPI_XPD 1 Y 3 % EFUSE_VDD_SPI_FORCE y 1, i VDD_SPI J35 %% [-H

EFUSE VDD SPLTIEH 1 v 3 ¥ EFUSE_VDD_SPI_FORCE } 1, 4% VDD_SPI Hi/f. 0: VDD_SPI jE#: 1.8
V LDO; 1: VDD_SPI j##: VDD_RTC_IO

EFUSE_VDD_SPI_FORCE 1 Y 3 E (3 {fi fj EFUSE_VDD_SPI_XPD #il EFUSE_VDD_SPI_TIEH it & VDD_SPI LDO

EFUSE_WDT_DELAY_SEL 2 Y 3 $eFt RTC WDT i i

EFUSE_SPI_BOOT_CRYPT_CNT 3 Y 4 i SPI boot If#ESEE, ZFECAS 10 (HEE; fHEA 11 XM

EFUSE_SECURE_BOOT_KEY_REVOKEO 1 N 5 [ RERAY S5 —4 Secure boot V2 (4242 f35) 4]

EFUSE_SECURE_BOOT_KEY_REVOKE1 1 N 6 M REREY S — 4 Secure boot V2 254

EFUSE_SECURE_BOOT_KEY_REVOKE2 1 N 7 i HERIEY 45 =4 Secure boot V2 %544

EFUSE_KEY_PURPOSE_O 4 Y 8 KeyO fi% (purpose), Nl 2-2

(esndo) it osnde ¢
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EFUSE_WR_DIS

ZH 658 | BEAMER | ik

EFUSE_KEY_PURPOSE_1 4 Y 9 Keyl i, W3 2-2

EFUSE_KEY_PURPOSE_2 4 Y 10 Key2 ik, W% 2-2

EFUSE_KEY_PURPOSE_3 4 Y 11 Key3 fli&, W3 2-2

EFUSE_KEY_PURPOSE_4 4 Y 12 Key4 ik, W 2-2

EFUSE_KEY_PURPOSE_5 4 Y 13 Key5 fli&, W3 2-2

EFUSE_SECURE_BOOT_EN 1 N 15 fiifig Secure boot

EFUSE_SECURE_BOOT_AGGRESSIVE_REVOKE | 1 N 16 Secure boot [1JF 5 Fi Bk S ms:

EFUSE_DIS_USB_JTAG 1 Y 2 EA7EE ) usb_serial_jtag B jtag JfiE

EFUSE_DIS_USB_SERIAL_JTAG 1 Y 2 HAA5H usb_serial_jtag Ak

EFUSE_STRAP JTAG. SEL ’ v 5 ﬁﬁﬁ@ﬂ GPIO3 k4% usb_to_jtag B pad_to_jtag. O: pad_to_jtag; 1:
usb_to_jtag
>k USB OTG #i1 usb_serial_jtag w4/ i N ERR 24038 PHY, 0: P38 PHY H

EFUSE_USB_PHY_SEL 1 Y 2 F- usb_serial_jtag, 4N PHY Al USB OTG; 1: P43 PHY AT USB OTG,
AN PHY FF usb_serial_jtag

EFUSE_FLASH_TPUW 4 N 18 HUJG flash ZE ], BAA7h (Ms/2), {Ek 15 B, 23Rtk 7.5 ms

EFUSE_DIS_DOWNLOAD_MODE 1 N 18 S 14174 Download boot 5ix;

EFUSE_DIS_LEGACY_SPI_BOOT 1 N 18 3£ H] Legacy SPI boot fixt;

EFUSE_UART_PRINT_CHANNEL 1 N 18 VEFEFT B boot {5 /) UART j@i&. 0: UARTO; 1: UARTT

EFUSE_FLASH_ECC_MODE 1 N 18 P& SPI flash 1) ECC iz, 0: 16 #% 18 izt 1: 16 5 17 4t

EFUSE_DIS_USB_DOWNLOAD_MODE 1 N 18 1 UART download boot 38R 34 USB OTG T #hfE

EFUSE_ENABLE_SECURITY_DOWNLOAD 1 N 18 i UART 224 Rt ({02425 flash)

EFUSE_UART_PRINT_CONTROL 2 N 18 Pl UART boot i i X, 2'b00: SRAFTAI; 2'b01: i GPIOS i,
MRAECPATEL: 2’b10: gy GPIOA6 i, T4 ET; 2’b11: i 5 AT B

EFUSE_PIN_POWER_SELECTION 1 N 18 % GPIO33 ~ GPIO37 fyHiJi; 0: VDD3P3_CPU; 1: VDD_SPI

EFUSE_FLASH_TYPE 1 N 18 Flash 247 0: 4 MR 1: 8 MR

EFUSE_FLASH_PAGE_SIZE 2 N 18 P flash 7k /N

EFUSE_FLASH_ECC_EN 1 N 18 Flash boot izt Fffif ECC ik

EFUSE_FORCE_SEND_RESUME 1 N 18 i ROM RS 7E SPI JE g v SPI flash %% Resume 4

(esndo) it osnde ¢
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EFUSE_SECURE_VERSI

EFUSE_ERR_RST_ENABLE

16 N 18 LA (1T ESP-IDF fB5 MR DIfE )

1 N 19 1: JFJ1 BLOCKO #fixarfranfats; 0: ] bidfd

(esnde) 4¥fipzf osnde ¢
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2 efFuse ¥ iil#s (eFuse)

K 2-2 NEYINEA AN EUER A& L. WA E S48 EFUSE_KEY_PURPOSE_n K H] KEYn filigk (0: O ~

5),

% 2-2. FYINEB B LR L

HYINEEE | X
0 fa A PN (DO
1 PR
2 FaE kN XTS_AES_256_KEY_1 ffif (T flash/SRAM ifi#a )
3 454 XTS_AES_256_KEY_2 {fifi] (JT flash/SRAM Jiifigss)
4 Y88 N XTS_AES_128_KEY il (T flash/SRAM il a% )
5 & 5E 2 HMAC R ATl A
6 e HMAC RN iy JTAG
7 i 5E ) HMAC "RATIET B2 44 11
8 Fa 2 HMAC b7 fe A
9 a5k SECURE_BOOT_DIGESTO fififfJ (secure boot #5442 )
10 $5 7€k SECURE_BOOT_DIGEST1 fifi f§ (secure boot #4455 )
11 $8 45 SECURE_BOOT_DIGEST2 f#i | (secure boot Z54H#%L)

# 2-3 7 T BLOCK1 ~ BLOCK10 £ S Hi {5 K-

# 2-3. BLOCK1-10 $#

s s G | Bt | SRS | EUSERDDS | gy
BLOCK1 EFUSE_MAC 48 N 20 N/A MAC Hiik
EFUSE_SPI_PAD_ 6 N 20 N/A CLK
CONFIGURE 6 N 20 N/A Q (D1)
6 N 20 N/A D (DO)
6 N 20 N/A CS
6 N 20 N/A HD (D3)
6 N 20 N/A WP (D2)
6 N 20 N/A DQS
6 N 20 N/A D4
6 N 20 N/A D5
6 N 20 N/A D6
6 N 20 N/A D7
EFUSE_WAFER_VERSION 3 N 20 N/A EX 6
EFUSE_PKG_VERSION 3 N 20 N/A RAH
EFUSE_SYS_DATA_PARTO 72 N 20 N/A X e
BLOCK?2 | EFUSE_OPTIONAL_UNIQUE_ID | 128 N 20 N/A Y6
EFUSE_SYS_DATA_PART1 128 N 21 N/A RAHE
BLOCK3 EFUSE_USR_DATA 256 N 22 N/A PR
BLOCK4 EFUSE_KEYO_DATA 256 Y 23 0 KEYO 5k F P ds
BLOCK5 EFUSE_KEY1_DATA 256 Y 24 1 KEY1 5 P
BLOCK6 EFUSE_KEY2_DATA 256 Y 25 2 KEY2 gk F Pt
BLOCK7 EFUSE_KEY3_DATA 256 Y 26 3 KEY3 1k F Pt
REFER 32 ESP32-S3 TRM (fii % i v0.2)
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B 2 g | BT | 5O | e, | A
BLOCKS EFUSE_KEY4_DATA 256 Y 27 4 KEY4 Bk F Pt
BLOCK9 EFUSE_KEY5_DATA 256 Y 28 5 KEY5 5 P d
BLOCK10 EFUSE_SYS_DATA_PART2 256 N 29 6 RGN

Hrpr, BLOCK4 ~ 9 4 5ilf7fi KEYO ~ 5, KR eFuse R LW PMES 6 4~ 256 EH. RE %4, i
TERSIZEHHEOEE (W% 2-2). Fln, 2% T HMAC Downstream #X R 1) JTAG T B 458
53| KEY3 (BJ BLOCKY), Y384 &kt 6 455 %] EFUSE_KEY_PURPOSE 3.

BLOCK1 ~ BLOCK10 #k /i RS #if77X, WIS HURE =2 —EnRE, BEiES% 5T 2.3.1.8 MEY
2.3.2,

2.3.1.1 EFUSE_WR_DIS
SR EFUSE_WR_DIS #uiE T eFuse H A MBS HUE B THRERIRE. F55¢ EFUSE_WR_DIS 245,
LW eFuse S A BB (%71 2.3.3).

# 2-1 PASER 2-8 /iy “EFUSE_WR_DIS BG4 1" FHik T4 S8R S RIS R At EFUSE_WR_DIS
(WAL R E

BEANSER ARG RIS O I, FoRISHARLETREGRIRE, AR S %S

BHEANZH NG RPN 1B, FR ST RERIVRE, WS E—MIEICEPE R, Rk
BEINIKIZHN O, EAPREIINIKIZN 1. FILAIRENSUE LB TRERFIRE T, Ma—HAFEZR
&, JTCEREE.

2.3.1.2 EFUSE_RD_DIS

Fra 4, A BLCOKA ~ BLOCK10 WS Hz 4 PR IURFR S 293, B3k 2-3 o “EFUSE_RD_DIS %%k
PFEEURIP” SR “N/A” 128 Ke'5 5 EFUSE_RD_DIS 245, H2 MR eFuse BEarfide A feEt (2%
=AY 2.3.3),

24 EFUSE_RD_DIS RN O, Fm s B S ECR AL THAF BB FUIRAS s A0 1, R ILf
EHNS BT RPN, FolE Tk MEfT7 BB S AL

B BLOCKA ~ BLOCK10 Z 41, HAZ A2 AR ARSI LI, 39 ATk L

BLOCK4 ~ BLOCKTO RV EAL T BUERIFVIRAS, (/548 T DAt 8¢ B EFUSE_KEY_PURPOSE_n Hm i
£ (I HMAC) i1

2.31.3 Bdhif#figdi X

eFuse (i G (g R AL AR5, XHR AT L.

BLOCKO f#iJf] 4 #1577 s\AFiE S 4, B BLOCKO Hig iS4 (B T EFUSE_WR_DIS ) 7t eFuse Hf#fik T
4 4y. 4 wHLETRAE AT

BLOCK1 ~ BLOCK10 FIFAE i EEARMBAEL, (1] RS (44, 32) Gl sk, M5 AKIE 6 159, 4
3RS (44, 32) SR RBETAA p(a) = o + 2t + 2% + 22 + 1.

REFER 33 ESP32-S3 TRM (fii % i v0.2)
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‘ y A A i
| gf_mul_66 | | gf_mul_157 of_mul_87 52325399 gf_mul_102
' ‘_I 1—| 1—| ‘_l 1—| 1—| _| _|
55353353352 2
E| E| E| E| E| E| E' E'
o0 OD
T j[} o
. ' g DFF1
DFF11 DFF2
DFF12
Input m1, m2,...,m32 Output1 ~ 32|
Pel 2-1. Befidsfeasrikid (i 32 -7 15)
Output 33 ~ 44
DFF12 DFF11 DFF10 DFF9 DFF3 DFF2  DFF{

Pl 2-2. BN oFfeds bl (O 12 415)

N 2-1 A0 2-27 , FpERS 32 FAYSHlEAT RS (44, 32) ffib Ab P, K 32 T B A B 44 <74y, Horfre
o P [0:31] B A S

o Y7 [32:43] JfifAFAE 8 fiifih k4% DFFA, DFF2, ..., DFF12 s a1y (gf_mul_n 2 GF(2°) Ikt
— TR SICR o HIRMER, n AR

SRIG, WEPRREX 44 FATHE A eFuse. eFuse 5 iil#s & HE 1% eFuse (Y2 7 B 852 AR A1 B 3IA%
15

H1 T RS i@ 7R~ 256 i) eFuse block AR, B iAEA> block HAEE A—IK.

23.2 HIMHRESE

K¢S eFuse ZHUN, HEHEHLES . BLOCKO ~ BLOCKIO S4Bk R T R S S 4. IR
EFUSE_BLK_NUM Z§(2) 24 i A5 S5 50 R — 3.

B E SHZ B, iR eFuse Fe5HLE VDDQ IRCE IEH, HUkiES% 5 2.3.4,
455 BLOCKO

24 EFUSE_BLK_NUM = 0 B, #¢E BLOCKO, EFUSE_PGM_DATAO_REG 2172417k #% EFUSE_WR_DIS,
EFUSE_PGM_DATA1_REG ~ EFUSE_PGM_DATA5S_REG | sk I EH B S5 A S5 E., Hrp 25 {7 ks
AT AT LA RUE R, SIS A O, XA E A :

REFER 34 ESP32-S3 TRM (fii % i v0.2)
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2 eFuse ¢ (eFuse)

EFUSE_PGM_DATA1_REG[27:31]

EFUSE_PGM_DATA1_REG[21:24]

EFUSE_PGM_DATA2_REG[7:15]

EFUSE_PGM_DATA2_REGI0:3]

EFUSE_PGM_DATA3_REG[26:27]
o EFUSE_PGM_DATA4_REG[30]

EFUSE_PGM_DATA6_REG ~ EFUSE_PGM_DATA7_REG PA } EFUSE_PGM_CHECK_VALUEO_REG ~
EFUSE_PGM_CHECK_VALUE2_REG H 9%l A5 BLOCKO W45 .

%%T; BLOCK1

24 EFUSE_BLK_NUM = 1 i}, EFUSE_PGM_DATAO_REG ~ EFUSE_PGM_DATA5_REG 77fi% BLOCK1 HJl 544
E%%, EFUSE_PGM_CHECK_VALUEO_REG ~ EFUSE_PGM_CHECK_VALUE2_REG ik i1 RS
it . EFUSE_PGM_DATAG_REG ~ EFUSE_PGM_DATA7 REG %t R 80 BLOCKT {455 . RS e
THEAX L7 4 O,
522 BLOCK2 ~ 10

24 EFUSE_BLK_NUM = 2 ~ 10 I}, EFUSE_PGM_DATAO_REG ~ EFUSE_PGM_DATA7_REG it Hkrbe 5
2%, EFUSE_PGM_CHECK_VALUEO_REG ~ EFUSE_PGM_CHECK VALUE2_REG Hf#filiE X W) RS 1 46:
i

RS ERE
PSSR T
1. HEA LHAREE EFUSE_BLK NUM 29, Mk L si— b,

2. ¥ REERENSHUAS 3 374 EFUSE_PGM_DATAO_REG ~ EFUSE_PGM_DATA7_REG i
EFUSE_PGM_CHECK_VALUEO_REG ~ EFUSE_PGM_CHECK_VALUE2_REG H,

w

. &% ey EFUSE_CONF_REG /Y EFUSE OP_CODE {3t >l OX5A5A.

N

.l 7+ EFUSE_CMD_REG 1§ EFUSE_PGM_CMD {i Bt A 1.

. 4i%577 3 EFUSE_GMD_REG EE1Jh 010, s S 5E5 50 IS (PGM_DONE) 72 . AT 52
g2 D L 2,538 BRI

6. FF EFUSE_PGM_DATAO_REG ~ EFUSE_PGM_DATA7_REG #1
EFUSE_PGM_CHECK_VALUEO_REG ~ EFUSE_PGM_CHECK_VALUE2_REG H5 ARISEESE, Bk
51

AT eFuse ARV BIFUIS ARGBIAAL, SUEINS 431 2,33,

BRI TR R RN O, TEFRIGT LA 1 ~7 TG K.
PR AL SEHERAE BN O RO, X PRI oFuse B, T MM RIRA (AR T

e BLOCKO: EFUSE_RD_REPEAT_ERRO_REG ~ EFUSE_RD_REPEAT_ERR4_REG

)]

0

e BLOCK1: EFUSE_RD_RS_ERRO_REG[2:0], EFUSE_RD_RS_ERRO_REG[7]
e BLOCK2: EFUSE_RD_RS_ERRO_REG[6:4], EFUSE_RD_RS_ERRO_REG[11]
e BLOCK3: EFUSE_RD_RS_ERRO_REG[10:8], EFUSE_RD_RS_ERRO_REG[15]

REFER 35 ESP32-S3 TRM (fii % i v0.2)
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BLOCK4: EFUSE_RD_RS_ERRO_REG[14:12], EFUSE_RD_RS_ERRO_REG[19]

BLOCKS: EFUSE_RD_RS_ERRO_REG[18:16], EFUSE_RD_RS_ERRO_REG[23]

BLOCK®G: EFUSE_RD_RS_ERRO_REG[22:20], EFUSE_RD_RS_ERRO_REG[27]

BLOCKY7: EFUSE_RD_RS_ERRO_REG[26:24], EFUSE_RD_RS_ERRO_REG[31]

BLOCKS8: EFUSE_RD_RS_ERRO_REG[30:28], EFUSE_RD_RS_ERR1_REG[3]

BLOCKO: EFUSE_RD_RS_FRR1_REG[2:0], EFUSE_RD_RS_ERR1_REG[2:0][7]

BLOCK10: EFUSE_RD_RS_ERR1_REG[2:0][6:4]
PRI

BLOCKO A S %L, B 20T [/ — SR h A ) 2] DATEZ UObe S i a0 ) 56 il o B FEANRERE X REL, 1l

e BUURR D BE S OB FAN T BN TSR i T T 258 5 1 AR — B b e il HF HL 24 EFUSE_WR_DIS
ST B T SR S 2 05, AL BV S EFUSE_WR_DIS XMz, 20 AL R — KBS IR S
EFUSE_WR_DIS (A B IrA S 4L, A thbes EFUSE_WR_DIS XMz, FAN"HX C4heS TH)
MEERE, TN AR

BLOCKT Hiilifm BAEH | MEART %, AAVFHRES.
BLOCK2 ~ 10 ifg—4> BLOCK #{H fighe 5 —Ik, AAWEELRE

233 BB E

B RE BB eFuse B HIIfE RN A . eFuse $a il s REMS-5-58 5 A0 K L IS 1 Fy MLtk B 4 2 A
AR, BRPEERE IS BRI A EFUSE_RD_ IR & A7an 3k eFuse ff Bl PRAIME B I3 2-4,

% 2-4. AP R

BLOCK | &7 17a% R T Ar

0 EFUSE_RD_WR_DIS_REG EFUSE_PGM_DATAO_REG
0 EFUSE_RD_REPEAT_DATAO ~ 4_REG EFUSE_PGM_DATA1 ~ 5_REG
1 EFUSE_RD_MAC_SPI_SYS_0 ~ 5_REG EFUSE_PGM_DATAO ~ 5_REG
2 EFUSE_RD_SYS_PART1_0 ~ 7_REG EFUSE_PGM_DATAO ~ 7_REG
3 EFUSE_RD_USR_DATAQ ~ 7_REG EFUSE_PGM_DATAO ~ 7_REG

4~9 | EFUSE_RD_KEYn_DATAO ~ 7_REG (n: 0~ 5) | EFUSE_PGM_DATAO ~ 7_REG
10 EFUSE_RD_SYS_PART2_0 ~ 7_REG EFUSE_PGM_DATAO ~ 7_REG

¥ eFuse %7 {7

eFuse f5 il #7152 HU N eFuse Sk B HHI N A A U BCE . B EAE R R ML HEA T, AR n] DAARYE TR 25 fh 4k 1
Fahfilik (BIANTETR ZHERUITRE S eFuse HH AR N2 ) « B4l % eFuse SEBURIERIFRARINR :

1. Wil 27724 EFUSE_CONF_REG [t EFUSE_OP_CODE {37141 OX5AAS5,
2. fil% 277748 EFUSE_CMD_REG [t EFUSE_READ_CMD {37 B H 1.
3. #ifFFfrat EFUSE_CMD_REG H#|H A 0x0, BUHSFRHEIGEM (READ_DONE) 74, R I SE
W AR BT L i
4. BRIEM eFuse FEAfASH IS EUWIA -
eFuse BEZFAEAT I EERF — BLORFF S N — AT EE BT eFuse E4R4FE.
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2 efFuse ¥ iil#s (eFuse)

B H R

P 5 HHRIC S A AR FLVF A eFuse S0 & 0 2 5 R —BU 4 1%

EFUSE_RD_REPEAT_ERRO ~ 3_REG 2577:4% f] 1571 BLOCKO 1 T EFUSE_WR_DIS 4y At S5 b 5 2
H (WA 1 RRBET A, AR o 0 REREIER) .

EFUSE_RD_RS_FRRO ~ 1_REG 27f7#%ir'5% eFuse 3 BLOCK1 ~ BLOCK10 itfirr, 2451 H A K RS
FRAS R 15 R IR A5 R o

BPE R AT AERE T eFuse SR far i Ve oe i A n] PABER_E I LA A7 B«

BB
S AR ST B AT . (1 XA, (7 O AR R
. i

1. Bl FFfi4s EFUSE_INT_RAW_REG )iz 1/0, HEI{ 1/0 A 1, FRBeE/EHERIESE K.
* Jiik 2
1. X274 EFUSE_INT_ENA _REG [yfi 1/0 1, fif eFuse ¥l ABAS ™ AR B85 sl B 5E U T -
2. FCE AL CPU REAZIN LY. eFuse Ml {E"S, WIS LAY 6 + #4E[% (INTERRUPT).
3. SRS BRI T B A
4. Xt 2FA7Rs EFUSE_INT_CLR_REG f{3 1/0 B 1 DASY 5N 4 55 5 1 H0 8 i H 1T
A T

¥E eFuse Tl ST A7 BBt AR b, &5 H EFUSE_PGM_DATAN_REG (n=0, 1, ...,7) ZF{Ea il fEfk 2
6], BrUAfE)S 3 eFuse Fiiilds EHTarfrar < Al ANELRAROUEHE S A Lidarfrat .

R BB, eFuse Eildr & A S HH eFuse BHREIARIE I A A7 . T AT DA ORI 9 A7
arAkH eFuse WEEGIEME . Bk, P JofRiraKal eFuse #4 il & P04 T30 BB 4

2.3.4 eFuse VDDQ I3

eFuse Fiil#% TAEAE 20 MHz I isiA R, Hobe 5 ik VDDQ fBL B2 50 B0 R VAR 460

* EFUSE_DACINUM (B U LFFFEINE) : BIABESRUE N 2.5V, 54 LTHEIINEN 0.01 V, %5%ott
R HOERIALE Jy 255

* EFUSE_DAC_CLK_ DIV (S5 rHUTERBH MR L) - BORGEE I IR T 1 ps;

* EFUSE_PWR_ON_NUM (eFuse %g5HiIE FHAFFFINTE]) : BORIZEFFMFSTHGRERIECRUE, %
SR E A fE K T EFUSE_DAC_CLK_DIV 3¢ EFUSE_DAC_NUM ) ;

* EFUSE_PWR_OFF_NUM (He5 i ds LA [ ) - BRI ) KT 10 pss

# 2-5. VDDQ Bl S E e

EFUSE_DAC_NUM | EFUSE_DAC_CLK_DIV | EFUSE_PWR_ON_NUM | EFUSE_PWR_OFF_NUM
OxFF 0x28 0x3000 0x190
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2 eFuse ¢ (eFuse)

2.3.5 MFEIEN S8

REAPASTEAE T SR R B R RS IURY , Sk 2-1 1 2-8 “BEMRRE” —REhARich “Y” WS4 BIAFTCik
T AL

2.3.6 b

* b 5E R (PGM_DONE) Hilfi: 4 eFuse RS 5eiln, S Wipifits. WREHEFWiFES, &
EFUSE_PGM_DONE_INT_ENA % 1.

* BEISEI (READ_DONE) Hilffr: 24 eFuse SIGGEMUE, ILrhirifilk . WREESZ i ES . HHF
EFUSE_READ_DONE_INT_ENA % 1.
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2 eFuse ¢ (eFuse)

2.4 WAraRIIAG

AN B MRS AT eFuse il Rtk i Huhk w5

hd PRI 1-4,

CREXP I ), BAREHHE WETT 1 &2 e i

o7

SRk |k EEE
K B A B

EFUSE_PGM_DATAO_REG TR SRS O DN TEEs N A 0x0000 | R/W
EFUSE_PGM_DATA1_REG FERESEIRR S 1 DT ERAE 0x0004 | R/W
EFUSE_PGM_DATA2_REG ISR EEIENE 2 N EARNE 0x0008 | R/W
EFUSE_PGM_DATA3_REG F RS EIRR S 3 N FASNE 0x000C | R/'W
EFUSE_PGM_DATA4_REG FEFRSEBRNSE 4 NFEBNE 0x0010 | R/W
EFUSE_PGM_DATA5_REG TSRS 5 DN E 0x0014 | R/W
EFUSE_PGM_DATAG_REG TSRS 6 MNarfres A 0x0018 | R/W
EFUSE_PGM_DATA7_REG EEBEEBARNE 7 NFEMNE 0x001C | R/'W
EFUSE_PGM_CHECK_VALUEO_REG FieRs RS RILEE O A aFfras S 0x0020 | R/W
EFUSE_PGM_CHECK_VALUE1_REG EEES RS RESHEE 1 S EmEdE 0x0024 R/W
EFUSE_PGM_CHECK_VALUE2_REG RS RS LR 2 D rEes By 0x0028 | R/W
BB A A 2

EFUSE_RD_WR_DIS_REG BLOCKO #J%E 0 P HEE A 0x002C | RO
EFUSE_RD_REPEAT_DATAO_REG BLOCKO W58 1 NN e NE 0x0030 | RO
EFUSE_RD_REPEAT_DATA1_REG BLOCKO 45 2 2R 1ERE N2 0x0034 | RO
EFUSE_RD_REPEAT_DATA2_REG BLOCKO W% 3 N IFANE 0x0038 | RO
EFUSE_RD_REPEAT_DATA3_REG BLOCKO W58 4 M NE 0x003C | RO
EFUSE_RD_REPEAT_DATA4_REG BLOCKO HJ%E 5 P NE 0x0040 | RO
EFUSE_RD_MAC_SPI_SYS_0_REG BLOCK1 Hy%5 O PNEfERs N A 0x0044 | RO
EFUSE_RD_MAC_SPI_SYS_1_REG BLOCKT )58 1 NEHEENE 0x0048 | RO
EFUSE_RD_MAC_SPI_SYS_2_REG BLOCK1 Hy%E 2 PN Eas N 0x004C | RO
EFUSE_RD_MAC_SPI_SYS_3_REG BLOCKT f%8 3 INaFfFes A 0x0050 | RO
EFUSE_RD_MAC_SPI_SYS_4_REG BLOCK1 W% 4 NEFIFAENE 0x0054 | RO
EFUSE_RD_MAC_SPI_SYS_5_REG BLOCKT )58 5 /\%ﬁ%% N 0x0058 | RO
EFUSE_RD_SYS_PART1_DATAO_REG | BLOCK?2 (system) % O NFAEer N A 0x005C | RO
EFUSE_RD_SYS_PART1_DATA1_REG | BLOCK2 (system) i ;ﬁ 1 DN E 0x0060 | RO
EFUSE_RD.SYS_PART1_DATA2_REG | BLOCK?2 (system) {145 2 251728 2% 0x0064 | RO
EFUSE_RD_SYS_PART1_DATA3_REG | BLOCK2 (system) BJ%fE 3 Paifres NA 0x0068 | RO
EFUSE_RD_SYS_PART1_DATA4_REG | BLOCK2 (system) E{’J% 4 AN FERNG 0x006C | RO
EFUSE_RD_SYS_PART1_DATA5_REG | BLOCK?2 (system) [ 5 NP1 NE 0x0070 | RO
EFUSE_RD_SYS_PART1_DATA6_REG | BLOCK2 (system) HJ%f 6 P 2iires NA 0x0074 | RO
EFUSE_RD_SYS_PART1_DATA7_REG | BLOCK2 (system) E’J 7T AN EHHERNA 0x0078 | RO
EFUSE_RD_USR_DATAO_REG BLOCKS (user) 58 0 Marfies A 0x007C | RO
EFUSE_RD_USR_DATA1_REG BLOCKS (user) 45 1 2572828 0x0080 | RO
EFUSE_RD_USR_DATA2_REG BLOCKS (user) fy%6 2 N FaNE 0x0084 | RO
EFUSE_RD_USR_DATA3_REG BLOCKS (user) W56 3 P27 e N2 0x0088 | RO
EFUSE_RD_USR_DATA4_REG BLOCKS (user) HJ%8 4 PFAER A 0x008C | RO

IREERRRHK
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2 eFuse ¢ (eFuse)

HFR Efiipa Hoht Vil
EFUSE_RD_USR_DATA5_REG BLOCKS (user) (145 5 M 2FA7RE N2 0x0090 | RO
EFUSE_RD_USR_DATA6_REG BLOCKS (user) B4 6 P2 1E 28N 0x0094 | RO
EFUSE_RD_USR_DATA7_REG BLOCKS (user) (45 7 S 2RAFE8 N 28 0x0098 | RO
EFUSE_RD_KEYO_DATAO_REG BLOCK4 (KEYO) 45 O P2FfEae M4 0x009C | RO
EFUSE_RD_KEYO_DATA1_REG BLOCK4 (KEYO) [t ;ﬁ, 1 AN BFIERNE 0x00A0 | RO
EFUSE_RD_KEYO_DATA2_REG BLOCKA4 (KEYO) B4 2 M 2F1E e 4 0x00A4 | RO
EFUSE_RD_KEYO_DATA3_REG BLOCK4 (KEYO) {45 3 25 17ae M %4 0x00A8 | RO
EFUSE_RD_KEYO_DATA4_REG BLOCKA4 (KEYO) 45 4 M2FAEae 4 Ox00AC | RO
EFUSE_RD_KEYO_DATA5_REG BLOCKA4 (KEYO) %45 5 M2 fEas A 0x00BO | RO
FFUSE_RD_KEYO_DATA6_REG mgcmw@w»mﬁeA#ﬁﬁm@. 0x00B4 | RO
EFUSE_RD_KEYO_DATA7_REG BLOCKA4 (KEYO) B4 7 M F1ER A 0x00B8 | RO
EFUSE_RD_KEY1_DATAO_REG BLOCKS (KEY1) 45 0 M2 1ER M4 Ox00BC | RO
EFUSE_RD_KEY1_DATA1_REG BLOCKS (KEY1) B4 1 M 2F1E e 4 0x00CO | RO
EFUSE_RD_KEY1_DATA2_REG BLOCKS (KEY1) i 2 217 2R 4 0x00C4 | RO
EFUSE_RD_KEY1_DATA3_REG BLOCKS (KEY1) 945 3 217 2L 24 0x00C8 | RO
EFUSE_RD_KEY1_DATA4_REG BLOCKS (KEY1) f45 4 D21 as A 0x00CC | RO
EFUSE_RD_KEY1_DATA5_REG BLOCKS (KEY1) 45 5 M2 fER & 0x00D0 | RO
EFUSE_RD_KEY1_DATA6_REG BLOCKS5 (KEY1) {45 6 4~ 251725 45 0x00D4 | RO
EFUSE_RD_KEY1_DATA7_REG BLOCKS (KEY1) {45 7 2517 2e % 0x00D8 | RO
EFUSE_RD_KEY2_DATAO_REG BLOCK®G (KEY2) 45 O 2317 2e 24 0x00DC | RO
EFUSE_RD_KEY2_DATA1_REG BLOCK®G (KEY2) 45 1 M 1E M4 OxO0EO | RO
FFUSE_RD_KEY2_DATA2_REG &D@@MB@%%2A#ﬁ$W@ Ox00E4 | RO
EFUSE_RD_KEY2_DATA3_REG BLOCKSG (KEY2) 945 3 M2 1E e 4 Ox00E8 | RO
EFUSE_RD_KEY2_DATA4_REG BLOCKG (KEY2) 45 4 M 1FR % OX00EC | RO
EFUSE_RD_KEY2_DATA5_REG BLOCK® (KEY2) [ 5 M2 frae 4 Ox00FO | RO
EFUSE_RD_KEY2_DATA6_REG BLOCK®6 (KEY2) [{155 6 25 17ae 24 Ox00F4 | RO
EFUSE_RD_KEY2_DATA7_REG BLOCK®G (KEY2) 45 7 M2 1E e 4 Ox00F8 | RO
EFUSE_RD_KEY3_DATAO_REG BLOCK?7 (KEY3) 45 O M2 fEae M4 OxOOFC | RO
EFUSE_RD_KEY3_DATA1_REG BLOCK? (KEY3) [t ;ﬁ, 1 AR NE 0x0100 | RO
EFUSE_RD_KEY3_DATA2_REG BLOCK?7 (KEY3) i 2 M2 1E e 4 0x0104 | RO
EFUSE_RD_KEY3_DATA3_REG BLOCK? (KEY3) {45 3 M2 7ae %4 0x0108 | RO
EFUSE_RD_KEY3.DATA4_REG BLOCK? (KEY3) [#45 4 M2FfEae 4 0x010C | RO
EFUSE_RD_KEY3_DATA5_REG BLOCK? (KEY3) 45 5 M2 fEas M4 0x0110 | RO
EFUSE_RD. KEY3_DATA6_REG &Q@qmammﬁeA#ﬁﬁm@ 0x0114 | RO
EFUSE_RD_KEY3_DATA7_REG BLOCK?7 (KEY3) i 7 M F1E R4 0x0118 | RO
EFUSE_RD_KEY4_DATAO_REG BLOCKS (KEY4) [ 0 M2 1ER %A 0x011C | RO
EFUSE_RD_KEY4_DATA1_REG BLOCKS (KEYA4) fy45 1 N2F1Ee 4 0x0120 | RO
EFUSE_RD_KEY4_DATA2_REG BLOCKS (KEY4) [{55 2 25 17e 4 0x0124 | RO
EFUSE_RD_KEY4_DATA3_REG BLOCKS (KEY4) 45 3 M2 1E e 4 0x0128 | RO
EFUSE_RD_KEY4_DATA4_REG BLOCKS (KEY4) 45 4 M2FFEas M4 0x012C | RO
EFUSE_RD_KEY4_DATA5_REG &D@@Mammﬁ5A#ﬁ$W@ 0x0130 | RO
EFUSE_RD_KEY4_DATA6_REG BLOCKS (KEY4) 45 6 P2 1ERe 4 0x0134 | RO
EFUSE_RD_KEY4_DATA7_REG BLOCKS (KEYA4) [{45 7 25175 % 0x0138 | RO
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LR Eripu Huhik Vi
EFUSE_RD_KEY5_DATAO_REG BLOCKO (KEY5) 45 0 IN2Ff7as 4 0x013C | RO
EFUSE_RD_KEY5_DATA1_REG BLOCKO (KEY5) f#55 1 A2 FERE N2 0x0140 | RO
EFUSE_RD_KEY5_DATA2_REG BLOCKO (KEY5) 45 2 IN2F1728 48 0x0144 | RO
EFUSE_RD_KEY5_DATA3_REG BLOCKO (KEY5) fy45 3 IS aFfias N2 0x0148 | RO
EFUSE_RD_KEY5_DATA4_REG BLOCKO (KEY5) iy ﬂf'_z 4 ANFFAFHENAR 0x014C | RO
EFUSE_RD_KEY5_DATA5_REG BLOCKO (KEY5) 45 5 IN2FA728 48 0x0150 | RO
EFUSE_RD_KEY5_DATA6_REG BLOCKO (KEY5) [45 6 IS 2FFERE 25 0x0154 | RO
EFUSE_RD_KEY5_DATA7_REG BLOCKO (KEY5) 45 7 AN2FA728 48 0x0158 | RO
EFUSE_RD_SYS_PART2_DATAO_REG | BLOCK10 (system) B’J;ﬁ O NZFAFAE N AR 0x015C | RO
EFUSE_RD_SYS_PART2_DATA1_REG | BLOCKI0 (system) {45 1 IS5 1728 4 0x0160 | RO
EFUSE_RD_SYS_PART2_DATA2_REG | BLOCKIO0 (system) 45 2 N 2F1728 4 0x0164 | RO
EFUSE_RD_SYS_PART2_DATA3_REG | BLOCKIO0 (system) [ 3 AN 251728 N4 0x0168 | RO
EFUSE_RD_SYS_PART2_DATA4_REG | BLOCKI0 (system) 945 4 INF1728 4 0x016C | RO
EFUSE_RD_SYS_PART2_DATA5_REG | BLOCK10 (system) E’J% 5 NFAFAEN AR 0x0170 | RO
EFUSE_RD_SYS_PART2_DATA6_REG | BLOCKI1O0 (system) [l 6 I~ 251728 248 0x0174 | RO
EFUSE_RD_SYS_PART2_DATA7_REG | BLOCK10 (system) 45 7 A~ 2F 1728 48 0x0178 | RO
R o
EFUSE_RD_REPEAT_ERRO_REG BLOCKO B ¥ B0 0 27 s 0x017C | RO
EFUSE_RD_REPEAT_ERR1_REG BLOCKO B¥ke B A4 1 27 0x0180 | RO
EFUSE_RD_REPEAT_ERR2_REG BLOCKO B B4 I 2 M 2fras 0x0184 | RO
EFUSE_RD_REPEAT_ERR3_REG BLOCKO Bk B #1054 3 2717 0x0188 | RO
EFUSE_RD_REPEAT_ERR4_REG BLOCKO B ¥ B4 I 4 27 s 0x0190 | RO
EFUSE_RD_RS_ERRO_REG 0% BLOCKI ~ 10 SRR B AR B 15 0 4~ | 0x01C0 | RO
e
EFUSE_RD_RS_ERR1_REG o5t BLOCK1 ~ 10 BHUE B S BRI 1 4 | 0x01C4 | RO
A
(Wi
EFUSE_CLK_REG eFuse W B & 2 74 0x01C8 | R/W
EFUSE_CONF_REG eFuse 147 it B 277 0x01CC | RW
EFUSE_CMD_REG eFuse 1584 1E0% 0x01D4 | varies
EFUSE_DAC_CONF_REG eFuse B85 i [T P il 27 7 s Ox01E8 | RW
EFUSE_RD_TIM_CONF_REG eFuse U7 S0 S 2708 Ox01EC | RW
EFUSE_WR_TIM_CONF1_REG eFuse BB FSHE 1 Ml E 275 Ox01F4 | RW
EFUSE_WR_TIM_CONF2_REG eFuse 1B FSH0E 2 Ml E 2E 7o Ox01F8 | RW
W&
EFUSE_STATUS_REG | eFuse A 1ERE | 0x01D0 | RO
i 7 £ 8
EFUSE_INT_RAW_REG eFuse JEf4 I 257728 0x01D8 | R/
WC/
SS
EFUSE_INT_ST_REG eFuse HIRIRAS 27708 0x01DC | RO
EFUSE_INT_ENA_REG eFuse HHi fili i 27708 Ox01E0 | RW
EFUSE_INT_CLR_REG eFuse HrH i IR 271708 Ox01E4 | WO
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itk ik (Wit [ il
FRA A AE

EFUSE_DATE_REG | A | ox01FC | RW
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2.5 WHAFAS

A/ NI I HEHER AR T eFuse $a il FE bk i sk A% 5 ORDGP ML ), Ak L 2

k% TR 1-4.

Register 2.1. EFUSE_PGM_DATAO_REG (0x0000)

W1 AGA G

B

\ 0x000000

Reset

EFUSE_PGM_DATA_O 7rlfihe s Bidlumsh 0 4> 32 Ak Nz . (R/W)

Register 2.2. EFUSE_PGM_DATA1_REG (0x0004)

\ 0x000000

‘Reset

EFUSE_PGM_DATA_1 7rilfl G R mc: 14 82 Mkl Nz . (R/W)

Register 2.3. EFUSE_PGM_DATA2_REG (0x0008)

L 0x000000

‘Reset

EFUSE_PGM_DATA_2 7riffihe 5 8idiumiss 2 4 82 Ak N g . (R/W)
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Register 2.4. EFUSE_PGM_DATA3_REG (0x000C)

‘ 0x000000 \ Reset

EFUSE_PGM_DATA_3 7{riffiphe 5 dinmsh 3 4> 32 Akl vz . (R/W)

Register 2.5. EFUSE_PGM_DATA4_REG (0x0010)

™
&
QC$/
oéo/
&
‘ 31 0 ‘
‘ 0x000000 \ Reset

EFUSE_PGM_DATA_4 7{rififirhe 5 8diamsh 4 4 32 fidiain g . (R/W)

Register 2.6. EFUSE_PGM_DATA5_REG (0x0014)

w2
?\
Q@V
&
)
&

‘ 0x000000 \ Reset

EFUSE_PGM_DATA_S {rfifihe s 8idiuish 6 4> 32 Akl vz . (R/W)

Register 2.7. EFUSE_PGM_DATA6_REG (0x0018)

w2
&«
Q0® ’
&7
)
&

‘ 0x000000 \ Reset

EFUSE_PGM_DATA_6 7rjffibes Eidiumish 6 4> 32 Akl iz . (R/W)
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Register 2.8. EFUSE_PGM_DATA7_REG (0x001C)

‘ 0x000000 \ Reset

EFUSE_PGM_DATA_7 7{riffiphe 5 Rdimmss 7 4 32 Akl vz . (R/W)

Register 2.9. EFUSE_PGM_CHECK_VALUEO_REG (0x0020)

&
&7
C}®/
&
E 7]
‘ 0x000000 \ Reset

EFUSE_PGM_RS_DATA_0 77iitfiibe’s RS AU 0 4~ 32 it N 4. (R/W)

Register 2.10. EFUSE_PGM_CHECK_VALUE1_REG (0x0024)

‘ 0x000000 \ Reset

EFUSE_PGM_RS_DATA_1 71{jiifies RS RRAGIIEE 14> 32 (iR NE. R/W)
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Register 2.11. EFUSE_PGM_CHECK_VALUE2_REG (0x0028)

&
&7
C}®/
&
‘ 31 0 ‘
‘ 0x000000 \ Reset

EFUSE_PGM_RS_DATA_2 717jiitfibe’s RS AUILIYEE 2 4~ 32 iM% . (R/W)

Register 2.12. EFUSE_RD_WR_DIS_REG (0x002C)

Q\%
&
(<//
)
(30
B |
\ 0x000000 |Reset
EFUSE_WR_DIS # {241 eFuse 5. (RO)
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Register 2.13. EFUSE_RD_REPEAT_DATAO_REG (0x0030)

&
C)Q\
N N
\al A0 Q?‘
% 0% @ S &
\s &
SR P (9 4 "FEL PGS P
707 PR YRS YRSV 7
N i N I S o A AAA S ®
PN & IR I IR A A d
@ & @ EFE K& FEELEELEEEEK &
‘ 31 27| 26 25 |24 21| 20 19 | 18 16 | 15 14 13 12 11 10 9 8 7 6 0 ‘
\ooooooooooooo 0x0 olofofoJoJolololo 0x0 JReset

EFUSE_RD_DIS & {v %% |- 4325 eFuse Block4 ~ 10 ) P%E. (RO)
EFUSE_RPT4_RESERVED3 138 (Rf 4 &434f5). (RO)
EFUSE_DIS_ICACHE E({i%:/f ICache. (RO)
EFUSE_DIS_DCACHE ‘#{i%%Jf] DCache. (RO)

EFUSE_DIS_DOWNLOAD_ICACHE {7 F#4% § &[] ICache (boot_mode[3:0] 0, 1, 2, 3,
6,7). (RO)

EFUSE_DIS_ DOWNLOAD_DCACHE ‘& {iiff T #x ="K 55 4] DCache (boot_mode[3:0] 4 0, 1, 2,
3,6,7). (RO)

EFUSE_DIS_FORCE_DOWNLOAD & {ii&* I3 filits - #EA T #Aal. (RO)
EFUSE_DIS_USB_OTG #{i;x[] USB OTG ¥jgE. (RO)
EFUSE_DIS_TWAI & {7 [ TWAI T, (RO)

EFUSE_DIS_APP_CPU & fii2 Il /5 | app cpu, (RO)

EFUSE_SOFT_DIS_JTAG %t ¢I¥f JTAG TRk (A4 FLRE A 1 7R X8, HI Pk mr A i HAMC
W EUAT I JTAG, (RO)

EFUSE_DIS_PAD_JTAG fifi 5 #r JTAG ZhfiE, KA XWr. (RO)

EFUSE_DIS_DOWNLOAD_MANUAL_ENCRYPT & {ij¥f download boot #i: | 3¢ 4] flash f& )
fig. (RO)

EFUSE_USB_EXCHG_PINS E({izz#: USB D+ 1 D- & . (RO)

EFUSE_EXT_PHY_ENABLE & {#i§EsN5E USB PHY . (RO)
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Register 2.14. EFUSE_RD_REPEAT_DATA1_REG (0x0034)

Y O ©
CELL &
L S
é/é/é/ &Q
> o SIS £ &
& BN OHOH OIS S E o
O O OO S S A7 % R
& K @g’@g’@? S i~ NI
Q® P K o (9 KL
@\/ 6\/ 0" OO NS Y QL7
K8 Q O L7 L
+ NS 909 ) ) Y N
& & S&ET & & & A
& & SEE & & & EEE &
‘31 28|27 24|23|22|21|20 18|17 16|15 7|6|5|4|3 0‘
\ 0x0 | 0x0 [oJoJo] oo [ oo fo o 0o oo 0o o o ofo[oJoJo 0 0 O|Reset

EFUSE_VDD_SPI_XPD & {i il SPI Ji{i#s i . (RO)
EFUSE_VDD_SPI_TIEH ‘i SPI i #4454 % VDD3P3_RTC_IO. (RO)
EFUSE_VDD_SPI_FORCE {5 il i /] eFuse fit & VDD_SPI. (RO)

EFUSE_WDT_DELAY_SEL #t#t RTC A 1/Enf s, B i mbeE . 00: 40,000 Mgk
b E 415 01: 80,000 AME s it4h E 3] ; 10: 160,000 A~1S3g 40 1 ; 11: 320,000 4~18 8 i
#EW. (RO)

EFUSE_SPI_BOOT_CRYPT_CNT & {i/f#ifig SPI boot Mfi#5s, 2744~ 1: fRE; BEA 10 24,
(RO)

EFUSE_SECURE_BOOT_KEY_REVOKEO & fiifl Efil4sh— 1 2e 4 g% 4]. (RO)
EFUSE_SECURE_BOOT_KEY_REVOKE1 ‘E i HRERAES — N 2eaish®48]. (RO)
EFUSE_SECURE_BOOT_KEY_REVOKE2 & (i {FREMG S =A% msh% 4. (RO)
EFUSE_KEY_PURPOSE_0 KeyO fli&. (RO)

EFUSE_KEY_PURPOSE_1 Key1 fiji#. (RO)
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2 efFuse ¥ iil#s (eFuse)

Register 2.15. EFUSE_RD_REPEAT_DATA2_REG (0x0038)

&
@)
X
N2
< @Q}
éﬁ% o Oé‘i .
R %Q/V\’/@ &y&% & % Q/E( <</(/b <
R O§ &’\@/@g&&o lox f & & & &
’\Q > \5\/ D 7K & 0@ OQ‘ QQ\ \)Q‘
P LIRSS oF g ¢ g 2
& SR LL & & & & ©
&’ § KKK & &7 &7 &7 &7
N N S NPNIPN) N N N N N
& S FEEEEE & & & & &
‘31 28 | 27 26 | 25 24 23 22 21 20 | 19 16 | 15 12 | 11 8|7 413 0‘
\ 0x0 ox0 [o|o|ofo|O]|O 0x0 0x0 0x0 0x0 0x0 \Reset
EFUSE_KEY_PURPOSE_2 Key2 Hi. (RO)
EFUSE_KEY_PURPOSE_3 Key3 fli&. (RO)
EFUSE_KEY_PURPOSE_4 Key4 fl#. (RO)
EFUSE_KEY_PURPOSE_5 Key5 fli. (RO)
EFUSE_RPT4_RESERVEDO {38 (GRH 4 &43415). (RO)
EFUSE_SECURE_BOOT _EN E{iffifit%4=8. (RO)
EFUSE_SECURE_BOOT_AGGRESSIVE_REVOKE & i/ {ifi iE % 41 4 s iyt ssmg . (RO)
EFUSE_DIS_USB_JTAG ‘#{ii2%H usb_serial_jtag #iHt) usb %% jtag Tifig. (RO)
EFUSE_DIS_USB_SETIAL_JTAG .25 f usb_serial_jtag #iHt. (RO)
EFUSE_STRAP_JTAG_SEL 4 reg_dis_usb_jtag #1 reg_dis_pad_jtag #k O B}, ‘B e
strapping GPIO3 #E$£& usb_to_jtag 5§ pad. to_jtag iJIhEE. (RO)
EFUSE_USB_PHY_SEL J#: USB OTG Al USB £ fifi Fi py 3 PHY 842 4hk PHY., 0: USB 4 £5-fiff
F P PHY, USB OTG fifi 46 PHY; 1: USB OTG fifi i 9B PHY, USB #5451 Fl 7 PHY
(RO)
EFUSE_POWER_GLITCH_DSENSE il & H1 & EHIH REEZEIR . (RO)
EFUSE_FLASH_TPUW [il'E [ )5 flash SEfFEFE], B0 ms. Z{E/INT 16 B, SEf¢ ) A Be
FME: ZERTSET 16 B, SERER A ECE AR R B 2 £, (RO)
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2 efFuse ¥ iil#s (eFuse)

Register 2.16. EFUSE_RD_REPEAT_DATA3_REG (0x003C)

QO
?\
$$\S¥OQ(</
NP
N\ & 0 P O
AN o° & & 7S STEFTL
. N ®/<\0 & é(/é)ogx véw Q% &7 Qé\/ %@ZQOQ/OQ%@ ;d ée\/o
% /Q\ Q// Q// O %/% / Q O
S 5 FR P O KEES
QLN O S oF T X TR oo
<& R ko) < < S AT QT
/L7 <’ L0 L L K0 LKL s & s
0"0 0% 0% 0@ ) ) ) \)% 0% \5% \5% 0"0 0"0 0% 0"0
&K & S & SE K FEEEELS
‘ 31 30 | 29 14| 13 12 | 11 10 9 8 7 6 5 4 3 2 1 0 ‘
\ ofo 0x00 olo] ox0o [o]o] oxo [o]o]ofoo[o \Reset

EFUSE_DIS_DOWNLOAD_MODE % {i; 3 [l F #4%= (ooot_mode[3:0] = 0, 1,2, 3, 6, 7). (RO)
EFUSE_DIS_LEGACY_SPI_BOOT ‘{i; 4] Legacy SPI boot #ix; (boot_mode[3:0] = 4). (RO)

EFUSE_UART_PRINT_CHANNEL 3E4:4] EJ boot 15 B UART id@iE. 0: UARTO; 1: UART1, (RO)

EFUSE_FLASH_ECC_MODE & {ifit & ROM Hi flash ECC #i5\, O: {#ifg 16-to-18 74k ; 1: fiff
fit 16-t0-17 15ttt (RO)

EFUSE_DIS_USB_DOWNLOAD_MODE i 7 UART download boot 1=, 3¢} USB Hjfig. (RO)

EFUSE_ENABLE_SECURITY_DOWNLOAD ‘Efiiffifie44x UART F#ifi=. (RO)

EFUSE_UART_PRINT_CONTROL 5l UART boot i B KEIAFTEIJ k. 00: {fifiE4TEI; O1:
GPIOA46 (L FE Az, IREFTEI: 10: GPIOA6 i A NI, FEABFTEN: 11: XHHTEI. (RO)

EFUSE_PIN_POWER_SELECTION #i4y ROM fUidhfik$: GPIO33 ~ GPIO37 [#H Ji. O:
VDD3P3_CPU; 1: VDD_SPI, (RO)

EFUSE_FLASH_TYPE it & SPI flash [ K474k, O: 4 475 1: 847, (RO)

EFUSE_FLASH_PAGE SIZE {ii'# flash iy 51k /. 0: 256 4 1: 512 529 2: 1KB; 3: 2 KB,
(RO)

EFUSE_FLASH_ECC_EN & {ii7£ flash boot 1) ] ECC Zhfig. (RO)
EFUSE_FORCE_SEND_RESUME ‘& i3 ffil ROM {7 SPI Righid i %Ik 454 . (RO)
EFUSE_SECURE_VERSION #:H] IDF Z24:fii A< (1T ESP-IDF fypji a7 ZhéE) . (RO)
EFUSE_POWERGLITCH_EN & (v {fifE i/ EEHITIRE. (RO)

EFUSE_ERR_RST_ENABLE 1: f5iJf] blockO 4R i fiaetidr; 0: M iRAfEesfier. (RO)
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2 efFuse ¥ iil#s (eFuse)

Register 2.17. EFUSE_RD_REPEAT_DATA4_REG (0x0040)

QG
&
&
&
b(Q‘
& Ve
R
S X
& &
Q)%Q) <<0
N <&
‘31 24 | 23 0‘
\o 0 000 0 0 O 0x0000 \Reset

EFUSE_RPT4_RESERVED2 %8 (A 4 #Ur4t5). (RO)

Register 2.18. EFUSE_RD_MAC_SPI_SYS_0_REG (0x0044)

©
W
&
N

&

‘ 0x000000 \ Reset

EFUSE_MAC_0 f#fit MAC Hiht{% 32 ity %z, (RO)

Register 2.19. EFUSE_RD_MAC_SPI_SYS_1_REG (0x0048)

&
oF
o N
Qv ol
é? §§
N N
& &
‘ 31 16 | 15 0 ‘
‘ 0x00 | 0x00 ‘ Reset
EFUSE_MAC_1 ##fi% MAC HbutibE; 16 (g N%s. (RO)
EFUSE_SPI_PAD_CONF_0 f#fit SPI_PAD_CONF % 0 #4rHZs. (RO)
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2 efFuse ¥ iil#s (eFuse)

Register 2.20. EFUSE_RD_MAC_SPI_SYS_2_REG (0x004C)

é§
©7
Q\/
&
E ]
‘ 0x000000 \ Reset

EFUSE_SPI_PAD_CONF_1 f#fi SPI_PAD_CONF %6 1 #HIINE . (RO)

Register 2.21. EFUSE_RD_MAC_SPI_SYS_3_REG (0x0050)

O S 9
¥ & & S
R Y © 2
‘e & K7 ?9
& o7 & N
B S 8
é(/’ %Q// 6(<// %Q//
& & & &

‘31 24|23 21|20 18|17 0‘

\ 0x0 | 0x0 | 0x0 | 0x000 \Reset
EFUSE_SPI_PAD_CONF_2 f#f# SPI_PAD_CONF %8 2 T4 1M % . (RO)
EFUSE_WAFER_VERSION 7#fi# wafer R4 .. (RO)

EFUSE_PKG_VERSION 7ifi#i 3 mia=E. (RO)
EFUSE_SYS_DATA PARTO0_0 77 RS BRSO M 04 8 fiN%s. (RO)
Register 2.22. EFUSE_RD_MAC_SPI_SYS_4_REG (0x0054)
Q’\
& 7
&
é?‘
o
&7
)
&

= d

‘ 0x000000 \ Reset
EFUSE_SYS_DATA_PARTO_1 f7f# &S EHR4E 0 T 14 32 i %s. (RO)
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2 efFuse ¥ iil#s (eFuse)

Register 2.23. EFUSE_RD_MAC_SPI_SYS_5_REG (0x0058)

0x000000

‘ Reset

EFUSE_SYS_DATA_PARTO0_2 £k 245556 0 #ise 2 4~ 32 (i N%. (RO)

Register 2.24. EFUSE_RD_SYS_PART1_DATAO_REG (0x005C)

|

0x000000

‘ Reset

EFUSE_OPTIONAL_UNIQUE_ID_0 75 OPTIONAL UNIQUE ID {58 0 & 31 thEi%dE. (RO)

Register 2.25. EFUSE_RD_SYS_PART1_DATA1_REG (0x0060)

B

|

0x000000

‘ Reset

EFUSE_OPTIONAL_UNIQUE_ID_1 7 OPTIONAL UNIQUE ID {5 & 32 % 63 4. (RO)
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2 efFuse ¥ iil#s (eFuse)

Register 2.26. EFUSE_RD_SYS_PART1_DATA2_REG (0x0064)

Oe\og
S
&
&
‘ 31 0 ‘
‘ 0x000000 \ Reset

EFUSE_OPTIONAL_UNIQUE_ID_2 Zf7fit OPTIONAL UNIQUE ID 15 & 64 % 95 H4r8dE. (RO)

Register 2.27. EFUSE_RD_SYS_PART1_DATA3_REG (0x0068)

oe\o\)(o
/\\Og\/
&
el
E ]
‘ 0x000000 |Reset

EFUSE_OPTIONAL_UNIQUE_ID_3 f7fi#f OPTIONAL UNIQUE ID 15 & 96 & 127 HAi#dE. (RO)

Register 2.28. EFUSE_RD_SYS_PART1_DATA4_REG (0x006C)

&
&
7
&
E ]
‘ 0x000000 \ Reset

EFUSE_SYS_DATA PART1_0 7Fit &GP 1 F0 s 0 4~ 32 (iN % . (RO)
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2 efFuse ¥ iil#s (eFuse)

Register 2.29. EFUSE_RD_SYS_PART1_DATA5_REG (0x0070)

\ 0x000000

‘Reset

EFUSE_SYS_DATA_PART1_1 {FiRGEIESE 1 HomsE 1 1~ 32 (iN%E. (RO)

Register 2.30. EFUSE_RD_SYS_PART1_DATA6_REG (0x0074)

\ 0x000000

‘ Reset

EFUSE_SYS_DATA_PART1_2 f{ii R4 8da5E 1 fnsE 2 4~ 32 i % . (RO)

Register 2.31. EFUSE_RD_SYS_PART1_DATA7_REG (0x0078)

B

\ 0x000000

‘Reset

EFUSE_SYS DATA PART1_3 Tt &2 5P 1 F0rIsE 3 4~ 32 (i % . (RO)
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2 efFuse ¥ iil#s (eFuse)

Register 2.32. EFUSE_RD_USR_DATAO_REG (0x007C)

é\v
K
&
’ 31 0 ‘
’ 0x000000 \ Reset

EFUSE_USR_DATAO 7#fif BLOCKS (user) &5 0 4~ 32 fii [N % . (RO)

Register 2.33. EFUSE_RD_USR_DATA1_REG (0x0080)

N

s
§
&
’ 31 0 ‘
’ 0x000000 \ Reset

EFUSE_USR_DATA1 7#fi#% BLOCKS (user) 45 1 4~ 82 {ii[%s. (RO)

Register 2.34. EFUSE_RD_USR_DATA2_REG (0x0084)

<
%Q\/
&
E 0]
’ 0x000000 \ Reset

EFUSE_USR_DATA2 f#fii BLOCKS (user) £ 2 4~ 32 i N % . (RO)

Register 2.35. EFUSE_RD_USR_DATA3_REG (0x0088)

%
Qév
$
&
’ 31 0 ‘
’ 0x000000 \ Reset

EFUSE_USR_DATA3 7#fii BLOCKS (user) % 3 4~ 32 fii i % . (RO)
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2 efFuse ¥ iil#s (eFuse)

Register 2.36. EFUSE_RD_USR_DATA4_REG (0x008C)

é\v
K
&
’ 31 0 ‘
’ 0x000000 \ Reset

EFUSE_USR_DATA4 7f#fii BLOCKS (user) %5 4 1~ 32 i % . (RO)

Register 2.37. EFUSE_RD_USR_DATA5_REG (0x0090)

<
%Q\/
&
’ 31 0 ‘
’ 0x000000 \ Reset

EFUSE_USR_DATA5 7#fi#% BLOCKS (user) 45 5 4~ 82 {ii[%s. (RO)

Register 2.38. EFUSE_RD_USR_DATA6_REG (0x0094)

é?‘
%Q\/
&
E 0]
’ 0x000000 \ Reset

EFUSE_USR_DATA6 f7fif BLOCKS (user) £ 6 4~ 32 i i % . (RO)

Register 2.39. EFUSE_RD_USR_DATA7_REG (0x0098)

Qév
$
&
’ 31 0 ‘
’ 0x000000 \ Reset

EFUSE_USR_DATA7 7#fii BLOCKS (user) 5 7 4~ 32 i N % . (RO)
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2 efFuse ¥ iil#s (eFuse)

Register 2.40. EFUSE_RD_KEYO0_DATAO_REG (0x009C)

’ 0x000000 \ Reset

EFUSE_KEYO_DATAO 77fif KEYO %5 0 4~ 32 i % . (RO)

Register 2.41. EFUSE_RD_KEYO0_DATA1_REG (0x00A0)

E ]

’ 0x000000 \ Reset

EFUSE_KEYO_DATA1 717fif KEYO 25 1 4~ 32 % . (RO)

Register 2.42. EFUSE_RD_KEYO0_DATA2_REG (0x00A4)

E ]

’ 0x000000 \ Reset

EFUSE_KEYO_DATA2 f17fif KEYO 2 2 4~ 32 % . (RO)

Register 2.43. EFUSE_RD_KEYO0_DATA3_REG (0x00AS8)

’ 0x000000 \ Reset

EFUSE_KEYO_DATA3 7#fi¢ KEYO 4 3 4~ 32 fiii%s. (RO)
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2 efFuse ¥ iil#s (eFuse)

Register 2.44. EFUSE_RD_KEYO0_DATA4_REG (0x00AC)

’ 0x000000 \ Reset

EFUSE_KEYO_DATA4 77fi KEYO %5 4 4~ 32 i N % . (RO)

Register 2.45. EFUSE_RD_KEYO0_DATAS5_REG (0x00B0)

E ]

’ 0x000000 \ Reset

EFUSE_KEYO0_DATA5 7#fi# KEYO 45 5 4~ 32 {ii[%. (RO)

Register 2.46. EFUSE_RD_KEYO0_DATA6_REG (0x00B4)

E ]

’ 0x000000 \ Reset

EFUSE_KEYO_DATA6 f{7fif KEYO (5 6 4~ 32 i % . (RO)

Register 2.47. EFUSE_RD_KEYO0_DATA7_REG (0x00B8)

’ 0x000000 \ Reset

EFUSE_KEYO DATA7 7#fi¢ KEYO 45 7 4~ 32 fii9%s. (RO)
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2 efFuse ¥ iil#s (eFuse)

Register 2.48. EFUSE_RD_KEY1_DATAO_REG (0x00BC)

é\v
oéo/
&
’ 31 0 ‘
’ 0x000000 \ Reset

EFUSE_KEY1_DATAO 77fif KEY1 25 0 4~ 32 LN % . (RO)

Register 2.49. EFUSE_RD_KEY1_DATA1_REG (0x00CO0)

?zg?‘
e
&
’ 31 0 ‘
’ 0x000000 \ Reset

EFUSE_KEY1_DATA1 7#fi# KEY1 45 1 4~ 32 {iij%. (RO)

Register 2.50. EFUSE_RD_KEY1_DATA2_REG (0x00C4)

<
&’
e
&
E 0]
’ 0x000000 \ Reset

EFUSE_KEY1_DATA2 f7fif KEY1 25 2 4~ 32 % . (RO)

Register 2.51. EFUSE_RD_KEY1_DATA3_REG (0x00C8)

’ 0x000000 \ Reset

EFUSE_KEY1 DATA3 7#fi KEY1 45 3 4~ 32 fiii%s. (RO)
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2 efFuse ¥ iil#s (eFuse)

Register 2.52. EFUSE_RD_KEY1_DATA4_REG (0x00CC)

é\v
oéo/
&
’ 31 0 ‘
’ 0x000000 \ Reset

EFUSE_KEY1_DATA4 77fif KEY1 25 4 4~ 32 N % . (RO)

Register 2.53. EFUSE_RD_KEY1_DATA5_REG (0x00DO0)

<
e
&
’ 31 0 ‘
’ 0x000000 \ Reset

EFUSE_KEY1_DATA5 7#fi# KEY1 45 5 4~ 32 {iij%. (RO)

Register 2.54. EFUSE_RD_KEY1_DATA6_REG (0x00D4)

é?‘
e
&
E 0]
’ 0x000000 \ Reset

EFUSE_KEY1_DATA6 f{7fif KEY1 2 6 4~ 32 % . (RO)

Register 2.55. EFUSE_RD_KEY1_DATA7_REG (0x00D8)

’ 0x000000 \ Reset

EFUSE_KEY1 DATA7 ##fi¢ KEY1 45 7 4~ 32 fiii%s. (RO)
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2 efFuse ¥ iil#s (eFuse)

Register 2.56. EFUSE_RD_KEY2_DATAO_REG (0x00DC)

’ 0x000000 \ Reset

EFUSE_KEY2_DATAO 77fif KEY2 %5 0 4~ 32 LN % . (RO)

Register 2.57. EFUSE_RD_KEY2_DATA1_REG (0x00EOQ)

E ]

’ 0x000000 \ Reset

EFUSE_KEY2_DATA1 7#f# KEY2 % 1 4~ 32 fN%. (RO)

Register 2.58. EFUSE_RD_KEY2_DATA2_REG (0x00E4)

E ]

’ 0x000000 \ Reset

EFUSE_KEY2_DATA2 77fit KEY2 45 2 /~ 32 iy %5. (RO)

Register 2.59. EFUSE_RD_KEY2_DATA3_REG (0x00ES8)

’ 0x000000 \ Reset

EFUSE_KEY2 DATA3 7#fit KEY2 45 3 4~ 32 fiii%s. (RO)

REFER 62 ESP32-S3 TRM (fii % i v0.2)
SRS A


https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=5422&sections=&version=0.2

2 efFuse ¥ iil#s (eFuse)

Register 2.60. EFUSE_RD_KEY2_DATA4_REG (0x00EC)

?&
?’S

’ 0x000000 \ Reset

EFUSE_KEY2_DATA4 7#fit KEY2 45 4 / 32 fii4%5. (RO)

Register 2.61. EFUSE_RD_KEY2_DATAS5_REG (0x00FO0)

E ]

’ 0x000000 \ Reset

EFUSE_KEY2_DATA5 7#fi# KEY2 45 5 4~ 32 (i %8. (RO)

Register 2.62. EFUSE_RD_KEY2_DATA6_REG (0x00F4)

E ]

’ 0x000000 \ Reset

EFUSE_KEY2_DATA6 f{7fif KEY2 2 6 4~ 32 % . (RO)

Register 2.63. EFUSE_RD_KEY2_DATA7_REG (0x00F8)

’ 0x000000 \ Reset

EFUSE_KEY2 DATA7 7#fit KEY2 45 7 4~ 32 fiii%s. (RO)
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2 efFuse ¥ iil#s (eFuse)

Register 2.64. EFUSE_RD_KEY3_DATAO_REG (0x00FC)

’ 0x000000 \ Reset

EFUSE_KEY3_DATAO 77fif KEY3 %5 0 4~ 32 N %. (RO)

Register 2.65. EFUSE_RD_KEY3_DATA1_REG (0x0100)

E ]

’ 0x000000 \ Reset

EFUSE_KEY3_DATA1 717fif KEY3 25 1 4~ 32 % . (RO)

Register 2.66. EFUSE_RD_KEY3_DATA2_REG (0x0104)

E ]

’ 0x000000 \ Reset

EFUSE_KEY3_DATA2 f17fi KEY3 2 2 4~ 32 i % . (RO)

Register 2.67. EFUSE_RD_KEY3_DATA3_REG (0x0108)

’ 0x000000 \ Reset

EFUSE_KEY3 DATA3 7#fi¢ KEY3 45 3 4~ 32 fiii%s. (RO)
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2 efFuse ¥ iil#s (eFuse)

Register 2.68. EFUSE_RD_KEY3_DATA4_REG (0x010C)

’ 0x000000 \ Reset

EFUSE_KEY3_DATA4 717fi KEY3 25 4 4~ 32 N % . (RO)

Register 2.69. EFUSE_RD_KEY3_DATA5_REG (0x0110)

E ]

’ 0x000000 \ Reset

EFUSE_KEY3_DATA5 7#fi# KEY3 45 5 4~ 32 {iij%8. (RO)

Register 2.70. EFUSE_RD_KEY3_DATA6_REG (0x0114)

E ]

’ 0x000000 \ Reset

EFUSE_KEY3_DATA6 f{7fif KEY3 2 6 4~ 32 i %& . (RO)

Register 2.71. EFUSE_RD_KEY3_DATA7_REG (0x0118)

’ 0x000000 \ Reset

EFUSE_KEY3 DATA7 7#fi¢ KEY3 45 7 4~ 32 fiii%s. (RO)
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2 efFuse ¥ iil#s (eFuse)

Register 2.72. EFUSE_RD_KEY4_DATAO_REG (0x011C)

’ 0x000000 \ Reset

EFUSE_KEY4_DATAO 77fif KEY4 %5 0 4~ 32 LN % . (RO)

Register 2.73. EFUSE_RD_KEY4_DATA1_REG (0x0120)

E ]

’ 0x000000 \ Reset

EFUSE_KEY4_DATA1 7#fi# KEY4 45 1 4~ 32 {iiN%. (RO)

Register 2.74. EFUSE_RD_KEY4_DATA2_REG (0x0124)

E ]

’ 0x000000 \ Reset

EFUSE_KEY4_DATA2 f17fif KEY4 % 2 4~ 32 % . (RO)

Register 2.75. EFUSE_RD_KEY4_DATA3_REG (0x0128)

’ 0x000000 \ Reset

EFUSE_KEY4 DATA3 7#fi¢ KEY4 45 3 4~ 32 fii4%s. (RO)
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2 efFuse ¥ iil#s (eFuse)

Register 2.76. EFUSE_RD_KEY4_DATA4_REG (0x012C)

’ 0x000000 \ Reset

EFUSE_KEY4_DATA4 717fif KEY4 %5 4 A~ 32 fiNZ . (RO)

Register 2.77. EFUSE_RD_KEY4_DATA5_REG (0x0130)

E ]

’ 0x000000 \ Reset

EFUSE_KEY4_DATA5 7f7fi# KEY4 45 5 4~ 32 {ii%. (RO)

Register 2.78. EFUSE_RD_KEY4_DATA6_REG (0x0134)

E ]

’ 0x000000 \ Reset

EFUSE_KEY4_DATA6 f{7fif KEY4 % 6 4~ 32 % . (RO)

Register 2.79. EFUSE_RD_KEY4_DATA7_REG (0x0138)

’ 0x000000 \ Reset

EFUSE_KEY4 DATA7 77fit KEY4 45 7 4~ 32 fii9%s. (RO)

REFER 67 ESP32-S3 TRM (fii % i v0.2)
SRS A


https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=5422&sections=&version=0.2

2 efFuse ¥ iil#s (eFuse)

Register 2.80. EFUSE_RD_KEY5_DATAO_REG (0x013C)

’ 0x000000 \ Reset

EFUSE_KEY5_DATAO 77fif KEY5 25 0 4~ 32 N %. (RO)

Register 2.81. EFUSE_RD_KEY5_DATA1_REG (0x0140)

E ]

’ 0x000000 \ Reset

EFUSE_KEY5_DATA1 717fif KEY5 25 1 4~ 32 % . (RO)

Register 2.82. EFUSE_RD_KEY5_DATA2_REG (0x0144)

E ]

’ 0x000000 \ Reset

EFUSE_KEY5_DATA2 f17fi KEY5 2 2 4~ 32 % . (RO)

Register 2.83. EFUSE_RD_KEY5_DATA3_REG (0x0148)

’ 0x000000 \ Reset

EFUSE_KEY5 DATA3 7#fi¢ KEY5 45 3 4~ 32 fiii%s. (RO)
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2 efFuse ¥ iil#s (eFuse)

Register 2.84. EFUSE_RD_KEY5_DATA4_REG (0x014C)

’ 0x000000 \ Reset

EFUSE_KEY5_DATA4 717fi KEY5 %5 4 4~ 32 N % . (RO)

Register 2.85. EFUSE_RD_KEY5_DATA5_REG (0x0150)

E ]

’ 0x000000 \ Reset

EFUSE_KEY5_DATA5 7#fi# KEY5 45 5 4~ 32 {iij%8. (RO)

Register 2.86. EFUSE_RD_KEY5_DATA6_REG (0x0154)

E ]

’ 0x000000 \ Reset

EFUSE_KEY5_DATA6 f{7fif KEY5 2 6 4~ 32 % . (RO)

Register 2.87. EFUSE_RD_KEY5_DATA7_REG (0x0158)

’ 0x000000 \ Reset

EFUSE_KEY5 DATA7 7#fi¢ KEY5 45 7 4~ 32 fiii%s. (RO)
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2 efFuse ¥ iil#s (eFuse)

Register 2.88. EFUSE_RD_SYS_PART2_DATAO_REG (0x015C)

0x000000

‘Reset

EFUSE_SYS_DATA_PART2_ 0 7#fik R4 EPE5E 2 #0misE 0 4~ 32 (i N%. (RO)

Register 2.89. EFUSE_RD_SYS_PART2_DATA1_REG (0x0160)

N
&
?\ 7/
&
@ 7
S

oéy

0x000000

‘ Reset

EFUSE_SYS_DATA_PART2_1 f{Hi R4S 2 frnse 14~ 32 i % . (RO)

Register 2.90. EFUSE_RD_SYS_PART2_DATA2_REG (0x0164)

9

<7
&
?\/
&
%/
S
&
)
&

B

0x000000

‘Reset

EFUSE_SYS_DATA_PART2_2 7RG 2 Hiarniss 2 4~ 32 i N%. (RO)
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2 efFuse ¥ iil#s (eFuse)

Register 2.91. EFUSE_RD_SYS_PART2_DATA3_REG (0x0168)

\ 0x000000

‘Reset

EFUSE_SYS_DATA_PART2_3 71#fik 24 EPE5E 2 #0misE 3 1~ 32 (i N%. (RO)

Register 2.92. EFUSE_RD_SYS_PART2_DATA4_REG (0x016C)

&
\ed
&
S/
2

oéy

N

\ 0x000000

‘ Reset

EFUSE_SYS_DATA_PART2_4 f{ii R4 856 2 frnse 4 4~ 32 i % . (RO)

Register 2.93. EFUSE_RD_SYS_PART2_DATA5_REG (0x0170)

&
\ég?*
% 7/
S
&
N
&

B

\ 0x000000

‘Reset

EFUSE_SYS DATA PART2 5 ik RSG5 2 F0rIsE 5 1~ 32 fiN % . (RO)

IREERRRHK /
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2 efFuse ¥ iil#s (eFuse)

Register 2.94. EFUSE_RD_SYS_PART2_DATA6_REG (0x0174)

‘ 0x000000 \ Reset

EFUSE_SYS_DATA_PART2_6 717k 245556 2 #0IsE 6 1~ 32 (i N% . (RO)

Register 2.95. EFUSE_RD_SYS_PART2_DATA7_REG (0x0178)

/\‘?//’\
&
&

&

&7
)
<<<,<0

‘ 0x000000 \ Reset

EFUSE_SYS_DATA_PART2_7 f{Hi R4S 2 frnse 74 32 i % . (RO)
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2 efFuse ¥ iil#s (eFuse)

Register 2.96. EFUSE_RD_REPEAT_ERRO_REG (0x017C)

&
¢
I\
& &
> LK
4 <<</2:2\(<//(</ &
& N SO &
‘89 & ?‘eq\ & VOVO?‘QVO S
Q)\i(//\é.o/ o> e ®</</ <<</2\Q‘ Qg\$$<)9o> QQ‘QQ\ O
&9 Fi@” & DR @I F XS E R o
RS A DRSNS AN 2 \@/\g\@\% S &
82 R UNPRIE SO ook Ao S5 5 &
s B s FF S PEEEEEPRS ®
EER IR IR A A AR AR A A &
& && ¢ FE & FESFEEEEEE &
‘ 31 27| 26 25 |24 21| 20 19 | 18 16 | 15 14 13 12 11 10 9 8 7 6 OJ
oo o o ofoJoJo o o ofofo] oo Jo[o[o]oJoJoJoJoJo 0x0 Reset
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EFUSE_RD_DIS_ERR #iZZ4MEREILEEN 1, RUTH IR EHR. (RO)
EFUSE_DIS_RTC_RAM_BOOT_ERR #iZZHMMERILA A 1, RUIHIEEH R, (RO)
EFUSE_DIS_ICACHE_ERR #ZSHIMER LN 1, RIBIEEHIR. (RO)
EFUSE_DIS_DCACHE_ERR #ZZHU TR LA 1, RIHIRES B, (RO)
EFUSE_DIS_DOWNLOAD_ICACHE_ERR %50 L bl 1, EI L BS54, (RO)
EFUSE_DIS_DOWNLOAD_DCACHE_ERR #ZZ# T sl 1, RIHBIREEHR. RO)
EFUSE_DIS_FORCE_DOWNLOAD_ERR #1i%Z i T il 1, RIHHIEEHHR. RO)
EFUSE_DIS USB_OTG_ERR #iZZ R MERILFEN 1, RIS R, (RO)
EFUSE_DIS_TWAI_ERR #iZZH L gl 1, RHHBLEE#Z. RO)
EFUSE_DIS_APP_CPU_ERR # S8 LR AN 1, RUTH IS H iR, RO)
EFUSE_SOFT_DIS_JTAG_ERR #Z &4 T& ash 1, £ B MEEs%. (RO)
EFUSE_DIS_PAD_JTAG_ERR #ZSHUIMERE LN 1, RIRIEEHIR. (RO)

EFUSE_DIS_DOWNLOAD_MANUAL_ENCRYPT_ERR %S M T3 il 1, KW Bl S 4%
x. (RO)

EFUSE_USB_EXCHG_PINS_ERR #izZ MR AN 1, RIS HiR. (RO)

EFUSE_EXT_PHY_ENABLE_ERR #izZH(H LR LErN 1, EHHIREHR. (RO)
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2 efFuse ¥ iil#s (eFuse)

Register 2.97. EFUSE_RD_REPEAT_ERR1_REG (0x0180)

R LR
F 7
FFF &
$ & o’ & & Lo o
>’ o7 JFIY & o 2
& & OSS S RO IN
< L PO X SR
QOQ\ Q\BQ\ Q\((/ /Q{(/ /Q(S/ 7 OO Q((/ %Q\ / %Q\ /% N/
& AT P S SAAY
NS &S N N O s
& & S&ET & & o A
s & L& & ¢ P S
‘31 28|27 24|23|22|21|20 18|17 16|15 7|6|5|4|3 0‘
\ 00 | 0x0 [oJoJo] oo [ oo fo o 0o 0o o0 o0 o o ofo[oJoJo 0 0 OfReset

EFUSE_VDD_SPI_XPD_ERR FZZHHLELIRN 1, KBRS R, (RO)

EFUSE_VDD_SPI_TIEH_ERR #ixZ X Lt n 1, RIS H R, RO)

EFUSE_VDD_SPI_FORCE_ERR =M L tbsin 1, R Bt SHiz. (RO)

EFUSE_WDT_DELAY_SEL_ERR #iZZHH{Emtbsrh 1, BB IREHR. RO)

EFUSE_SPI_BOOT_CRYPT_CNT_ERR #izZiH LE b h 1, RIBIREEHIR. (RO)

EFUSE_SECURE_BOOT _KEY REVOKEO ERR ##ZZEH L= b4sh 1, EH B IAES R

(RO)

EFUSE_SECURE_BOOT_KEY_REVOKE1_ERR #Z &AL & Al 1, FEHH I I 545,

(RO)

EFUSE_SECURE_BOOT_KEY_REVOKE2_ERR #H#ZZH L= L4 h 1, EHHIRES R

(RO)

EFUSE_KEY_PURPOSE_0_ERR %A P Lia tbirh 1, RIS, RO)

EFUSE_KEY_PURPOSE_1_ERR #izZ8( LR LN 1, RIHBIREH IR, (RO)
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2 efFuse ¥ iil#s (eFuse)

Register 2.98. EFUSE_RD_REPEAT_ERR2_REG (0x0184)

3
~
~
w
o

‘31 28| 27 26| 25 [ 24 | 23 (22|21 |20 |19 16 | 15 12 11

\ 0x0 ox0 |[o]o]oloxo]o]o 0x0 0x0 0x0 0x0 0x0 \Reset

EFUSE_KEY_PURPOSE_2_ERR # iz {Elbiin 1, RHHIREHER. (RO)
EFUSE_KEY_PURPOSE_3_ERR #HiZZSH(H LR 1, EHHIESE R, (RO)
EFUSE_KEY_PURPOSE_4_ERR #iZZSH LR 1, R HIREGE R, (RO)

EFUSE_KEY_PURPOSE_5_ERR #ZZHUH LR AN 1, RIS 3. RO)

M

EFUSE_RPT4_RESERVEDO_ERR #izZH(HEEIbsrh 1, EHHIREH . (RO)
EFUSE_SECURE_BOOT_EN_ERR ZiZZ% R tLReh 1, KBRS %, (RO)

EFUSE_SECURE_BOOT_AGGRESSIVE_REVOKE_ERR ZiZS AT bl 1, RIHH RS
(R, (RO)

EFUSE_DIS_USB_JTAG_ERR ZZZ A PLEILEFN 1, R IR EH R, (RO)
EFUSE_DIS_USB_SERIAL_JTAG_ERR #%ZHH TR AN 1, RHHIEEHR. RO)
EFUSE_STRAP_JTAG_SEL_ERR #iZZH(HLEILEEN 1, R IREHE. (RO)
EFUSE_USB_PHY_SEL_ERR #ZZ LR RN 1, RUHIREHR. (RO)
EFUSE_POWER_GLITCH_DSENSE_ERR #%& 4 T2 ik 1, FIHHBEESEIR. (RO)

EFUSE_FLASH_TPUW_ERR #izZHLE i 1, RIS R, (RO)
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2 efFuse ¥ iil#s (eFuse)

Register 2.99. EFUSE_RD_REPEAT_ERR3_REG (0x0188)

&7 LKL L7 7 L7 K Kl Kl K
NN NN NSNS NN
L&

14113 [ 12 |11 109 8 |7 6| 5 4 3 2 1 0‘

\ olo 0x00

OO0 OXO |[O|O| OXO |[O|JOfO|O]|O O‘Reset

EFUSE_DIS_DOWNLOAD_MODE_ERR

EFUSE_DIS_LEGACY_SPI_BOOT_ERR

SSHOMEE R 1, RWHRIR SR (RO)

ik
HIRSHTMERE RN 1, RIS HR. RO)

)

»

EFUSE_FLASH_ECC_MODE_ERR #ixZ i LA N 1, R BBRE R, RO)

EFUSE_DIS_USB_DOWNLOAD_MODE_ERR #-ZZ¥0hEa i 1, R R MG 4R, (RO)

EFUSE_ENABLE_SECURITY_DOWNLOAD_ERR #izZZ L Z i 1, ZH B IREHR.

(RO)

EFUSE_UART_PRINT_CONTROL_ERR ##ZZHHLEsrh 1, RHHBRESHR. (RO)

EFUSE_PIN_POWER_SELECTION_ERR

HRSHPEE RS 1, RIS R RO)

EFUSE_FLASH_TYPE_ERR #iZZHHEE A 1, RIS 3. (RO)

EFUSE_FLASH_PAGE_SIZE_ERR #ixZX Lt n 1, RIS HR. RO)

EFUSE_FLASH_ECC_EN_ERR “HizZ XL R AN 1, KBS Hi. (RO)

EFUSE_FORCE_SEND_RESUME_ERR #izZ3 LR bfeh 1, RIHBIREH IR, (RO)

EFUSE_SECURE_VERSION_ERR #ixZ X LR AN 1, R BIREHR. RO)

EFUSE_POWERGLITCH_EN_ERR S MMEE AN 1, R BB S HiR. (RO)

EFUSE_RPT4_RESERVED1_ERR {#H.

IREER BB

(RO)
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2 efFuse ¥ iil#s (eFuse)

Register 2.100. EFUSE_RD_REPEAT_ERR4_REG (0x0190)

&L
Q7
&
&
&
vQ‘
& e
<
O <&
& &
< N
NS &
‘31 24 |23 0‘
‘O 0O 0 0 0O O 0 o 0x0000 ‘Reset

EFUSE_RPT4_RESERVED2_ERR iz LR LEFN 1, EHHIRESER. (RO)
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2 efFuse ¥ iil#s (eFuse)

Register 2.101. EFUSE_RD_RS_ERRO_REG (0x01C0)

S
N N N N & S &
N > » A I A A RV
?\\/ Q‘Q\/ ?\\/ Q‘Q\/ ?\\/ Qg‘/ ?\\/ QQ\ 4 ?/g‘?" 2% 7 &\/ ?'S 7 %Q\/ Q§ Q\?
; b((f/ % rb(f/ N q/(f/ (% \8/ Q o/ V?\ o7 v
& & & & SE &S T
% & <7 7 7 X% &7 &7 &7 &7 % %Q// 7 (AQ) %
) 0% ) \\)‘b 0% 0% 0% 0% 0% \)% S \)"o <<\) & 0"0
& & & SR SR SR SR SR> SR> SRS SO SR> SUNN CHR
‘ 31 | 30 28| 27 | 26 24| 23 |22 20 19 |18 16 | 15 | 14 12| 11 |10 8 7 6 4 3 2 0 ‘
\ 0 0x0 0 0x0 0 0x0 0 0x0 0 0x0 0 0x0 0 0x0 0 0x0 \Reset

EFUSE_MAC_SPI_8M_ERR_NUM 15/ il P EURAEHR ZI 4. (RO)
EFUSE_SYS_PART1_NUM $5/R5% 1 #4r RGHdR IR T4 (RO)

EFUSE_MAC_SPI_8M_FAIL 0: Jeke 54, MAC_SPI_8M ¥ e T %2 1: 555 MAC_SPI_8M
Bm R, iR ITEcE 6. (RO)

EFUSE_USR_DATA ERR_NUM #5/R fi§ &R IR TN (RO)

EFUSE_SYS_PART1_FAIL O: Joke54iiR, 5 1 o R G 8di v Feiy; 10 e55H 1 Ham &
GRIRRI, BTG 6. (RO)

EFUSE_KEYO0_ERR_NUM {5/~ KEYO HJ#HRF 7404 (RO)

EFUSE_USR_DATA_FAIL O: Johe5 s, MR EEn; 1 b5 e R, iRy
it 6. (RO)

EFUSE_KEY1_ERR_NUM {5/~ KEY1 H#HE T4 (RO)

EFUSE_KEYO_FAIL O: JukeB a5k, KEYO $dli2nlsEny; 1 KEYO SR, iR EuEd 6.
(RO)

EFUSE_KEY2_ERR_NUM #5875 KEY2 B4R 7 44, (RO)

EFUSE_KEY1_FAIL O: ok E45R, KEYT @ nlFm; 10 KEY1 RE RN, s EuEst 6
(RO)
EFUSE_KEY3_ERR_NUM #5715 KEY3 fy4ins 514, (RO)
EFUSE_KEY2_FAIL O: TLHE4 1R, KEY2 Hdli@nl ;s 10 KEY2 5 RN, s EuEst 6
(RO)
EFUSE_KEY4_ERR_NUM 15775 KEY4 fy4E i1 4. (RO)
EFUSE_KEY3_FAIL 0: JokeE4tin, KEY3 B2l 4ai; 1: KEYS BBk, MR8t 6
(RO)
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2 efFuse ¥ iil#s (eFuse)

Register 2.102. EFUSE_RD_RS_ERR1_REG (0x01C4)

0O 00 0O O0OOOUOT OGO OGO OTU OGO O0GOTO0O0O0O0 0 0 0|0 OxOOOxO‘Reset

EFUSE_KEY5_ERR_NUM 35/~ KEY5 (4R 7141, (RO)

EFUSE_KEY4_FAIL O: JobeE iR, KEYA 2 nlFem; 10 KEYA Mol 5 R M, Hie 7T 4o
it 6. (RO)

EFUSE_SYS_PART2_ERR_NUM #5755 2 #0r RS BHRIN R ET M. (RO)

EFUSE_KEY5_FAIL 0: Johe5tfiz, KEYS Mlln@nlSEly; 10 KEYS b GRMK, HiRy i
it 6. (RO)

Register 2.103. EFUSE_CLK_REG (0x01C8)

K
&

EFUSE_EFUSE_MEM_FORCE_PD & {ii5 i {#i eFuse SRAM 3t AR ZhFER. (R/W)
EFUSE_MEM_CLK_FORCE_ON #{i/3# il 31 eFuse SRAM [HT {55 . (R/W)
EFUSE_EFUSE_MEM_FORCE_PU & {ij5# il fiff eFuse SRAM #E A TAERIZL. (R/W)

EFUSE_CLK_EN {735 il (€ eFuse Trfifgsii 5= . (R/W)
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2 efFuse ¥ iil#s (eFuse)

Register 2.104. EFUSE_CONF_REG (0x01CC)

<
Q
QQO
7/
) @)
& &7
Q)%Q) (<0
N <&
‘31 1s|15 0‘
\o 0O 000 00O0OOGO0UOT OGO OO0 O o| 0x00 \Reset

EFUSE_OP_CODE Ox5A5A: izf1#5+8%; OxBAAS: i=fTitlitdg 4. (R/W)

Register 2.105. EFUSE_CMD_REG (0x01D4)

O
Q\Q)& Q/\// ((//Cnggys
<) )
& & &L
B o[ [ 1 ]o]
\oooooooooooooooooooooooooo| 0x0 |o|o\Reset
EFUSE_READ CMD F{ % %5845 4 . (RAWS/SC)
EFUSE_PGM_CMD HE{V kxi%EEHS. (R'WS/SC)
EFUSE_BLK_NUM FEHHEEEHE e, {8 O~ 10 4 5% BLOCKO ~ 10, (R/W)
Register 2.106. EFUSE_DAC_CONF_REG (0x01ES8)
&
o &
& & & >
9 O <% %
S & F * x
3 & & & &
& N N
@ & & & &
\31 18|17|16 9|s|7 o‘
\oooooooooooooo|o| 255 |o| 28 \Reset
EFUSE_DAC_CLK_DIV = il55 R ICTH B35 2 5. (R/W)
EFUSE_DAC_CLK_PAD_SEL Jcxui, (R/W)
EFUSE_DAC_NUM 5t ETHEIH. (R/W)
EFUSE_OE_CLR F{ikeEHERIMLHEAE . (R/W)
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2 efFuse ¥ iil#s (eFuse)

Register 2.107. EFUSE_RD_TIM_CONF_REG (0x01EC)

S
S
\%\
Q/
<</<<y Q’&
7/
Y %Q)é
& @
‘31 24|23 0‘
\ 0x12 |oooooooooooooooooooooooo\Reset

EFUSE_READ_INIT_NUM [ii & eFuse fi¥ & ¥ EEHUITE] . (R/W)

Register 2.108. EFUSE_WR_TIM_CONF1_REG (0x01F4)

Q
>
&
D Q™ D
o & 3
o N &L
@ & @
\oooooooo 0x2880 oooooooo\Rese’c
EFUSE_PWR_ON_NUM i VDDQ () _FHifsfE . (R/W)
Register 2.109. EFUSE_WR_TIM_CONF2_REG (0x01F8)
Q
S
5
& &
S
& &
\oooooooooooooooo| 0x190 \Reset
EFUSE_PWR_OFF_NUM [ii & VDDQ #yf it E] . (R/W)
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2 efFuse ¥ iil#s (eFuse)

Register 2.110. EFUSE_STATUS_REG (0x01D0)

&
9%
(8@
A/
& &
D & D &
& & 3 &
o N 0 N
@ & N &
\oooooooooooooo 0x0 0 0 0 0 0 O 0x0 \Reset
EFUSE_STATE 3:8H eFuse 5 #e i Ab ik 4. (RO)
EFUSE_REPEAT_ERR_CNT ZA4s5 BLOCKO HHg 4R 144 (RO)
Register 2.111. EFUSE_INT_RAW_REG (0x01D8)
&
&/é\/
<<,>$<</>
Oéooe
77
N N
6@ (.o((//(.o((//
© NN
@ &K
‘31 2 1 0‘
\oooooooooooooooooooooooooooooooo\Reset
EFUSE_READ_DONE_INT_RAW 52 H5¢ i R W ) JEL G FR IR S 7. (R/WC/SS)
EFUSE_PGM_DONE_INT_RAW B 5E5¢ i BT IR 4 PRS2, (RAWC/SS)
Register 2.112. EFUSE_INT_ST_REG (0x01DC)
£ &
% /7
A
N S
Q\Q) %((//%((//
& &L

EFUSE_READ_DONE_INT_ST 52552 i ek, (RO)

EFUSE_PGM_DONE_INT_ST 5552 i k&S, (RO)
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2 efFuse ¥ iil#s (eFuse)

Register 2.113. EFUSE_INT_ENA_REG (0x01EQ)

X
«§k§
@\e@é
Oéooe
A
D O
R N2
& N
@ &K
‘31 2 1 0‘
\oooooooooooooooooooooooooooooooo\Reset
EFUSE_READ_DONE_INT_ENA 355 M P Wi i e . (R/W)
EFUSE_PGM_DONE_INT_ENA 1552 i Wi iaeri. (R/W)
Register 2.114. EFUSE_INT_CLR_REG (0x01E4)
XA
&/\é\g)
<</>$<</>
Oéooe
A
D O
IR N2
& N
N &K

EFUSE_READ_DONE_INT_CLR 35858 i H i e i . (WO)

EFUSE_PGM_DONE_INT_CLR %5 52i R i i& 807, (WO)

Register 2.115. EFUSE_DATE_REG (0x01FC)

&
S N
¥ &
®%® <<\>
N <&
‘31 28 | 27 0‘
Lo 0 0 0 0x2003310

‘Reset

EFUSE_DATE A il 37 fi4s . (R/W)
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3 10 MUX Fi1 GPIO 3z #u4H [ (GPIO, 10 MUX)

3 10 MUX fil GPIO #zg#iif4: (GPIO, 10 MUX)
3.1 gk

ESP32-S3 itk A 45 AWy i d A i A ) (GPIO Pin), A M RIER AT A — Nl A i, s se—A
IRANRAE S I GPIO %2 #effif: . 10 MUX #il RTC 10 MUX, ] Jitt B /MBS HL iy A 5 S TR GPIO
R, I H AN A S B AT R R GPIO 45 . X SR B [ 2H R T T A A

R X 45 M GPIO S5 IMII%i S R 0~ 21, 26 ~ 48, X B4 IHINE ol £ Ay A Sl 1 Ry 45 D

3.2 ¥¥Pk
GPIO it b et
o GPIO Az FF 2 AL A 1751 GPIO 8 I 71 1 4 AT 4L e
o 175 MEFAMEER ALE BT AR — 4 GPIO B A S
o T4 GPIO I H HFS T LA A 184 M s (5 S ER—A. il
o SRS GPIO SYNC LA 2 2 APB iH4h ik
o RS IR
* 3§ Sigma Delta i il 4 i (SDM);
* S GPIO fif i Ak th
10 MUX H5:
o JfA> GPIO M ft— A2 frt IO_MUX_GPION_REG, 4> ]I T L B
- GPIO Zhifig, 4z GPIO Az
- HIEYIRE, 35#% GPIO 2Z#ufi .

o FRRENE SN SPL JTAG. UART 2RI PA55 % GPIO 24 B LASE B B 1 ) R TR 4 o T DA 6 B A
SoE T 10 MUX i AR H .

RTC 10 MUX $5k
o i 22 4 RTC GPIO 45 Bl I EhkERFE:
o fiifi] 22 4> RTC GPIO &I iRl I fE ;
* I 22 4> RTC f A {5 55| A RTC R4t

3.3 &%
K 3-1 Jifky GPIO 2B fs . 10 MUX FI RTC 10 MUX B -5 | ASMEAIS | 1 248 B B A AR
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3 10 MUX Fi1 GPIO 3z #u4H [ (GPIO, 10 MUX)

GPIO matrix

1(GPIO)

0 | Constant 0 input
56 |-g-Constant 1 input

0 e GPIOO0_in

4 GPIO1_in ‘
GPIO2_in !

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
i @1 GPIO GPIO
i
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

MCU_SEL

O(FUNC)

Peripheral Signal Y
— Pin X supplied

1(GPIO) by VDD3P3_CPU

IE

® PP m

.
«_ GPIOX_in |

° I

GPIO_SIGy_IN_SEL ‘
|

GPIO_FUNCy_IN_INV_SEL 48 GPIO48_in
¢ _|

A

SYNC [ Filter

‘%

175 peripheral inputs GPIO_FUNCy_IN_SEL

-

GPIO_FUNCx_OUT_SEL

184 peripheral outputs \k
0

signal0_out ———®
signall_out ——m» 1
signal2_out ———m» 2

.

|
|
|
|
|
|
|
} MCU_SEL
GPIO_FUNCX_OUT_INT_SEL .

L
Peripheral Signal Y’ 0(FUNC) } ‘
C

1(GPIO) ——®—+—1

o
°
signal255_out ——m»{ 251

Peripheral Signal Y

-
-

Pin X supplied
by VDD3P3_RTC

2(FUNC)
GPIOX_out

GPIO_OUT_DATA_bit_x———m=| 256

@

v

RTC 10 MUX

|
|
|
| RTC GPIO -
|
|
|

&l 3-1. 10 MUX. RTC IO MUX #il GPIO A 5fi 444 i e el

1. VLR, AMRHASE S H, IUEZEGESH 0~3. 7~ 13, 15~ 16, 101~ 110, 120~ 123, 155~ 159 114
AfFESATAE L 10 MUX BLIES M. g EE S H kil GPIO S f i s 2 bk

2. ESP32-S3 Jt45 45 4~ GPIO 45, LA GPIO SYNC i A % GPIO Az Fend i AL 45 4~
3. i F VDD3P3_CPU Hi s fll VDD3P3_RTC itk 47 it IE. OE. WPU il WPD {Z 241 ;

4, (A T4 NG HEE (0~ 13, 15~ 16, 101~ 110, 120 ~ 126) A[i@1L 10 MUX EiE4 M . 7 DASCIRE
HEDRERIES L& 3-2;

5. M GPIO xz #5452 1O MUX W i3t 45 4~, X GPIOX: 0~21, 26~ 48,

[ 3-2 JrRs Tt R (PAD) RYNTRGEH, BINE 7 12485 GPIO Bl Z IR 1. 45 A GPIO A5l R 1
X4, Hih IE. OE. WPU HI WPD {54 .
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3 10 MUX FiI GPIO #Z#u4i [%: (GPIO, 10 MUX)

IE  VDD3P3

WPU

Routing to
| peripheral (

OE

Bonding

%
B
|

Routing from
a peripheral

WPD

Pl 3-2. FRELNIRE

B
o IE: HyAfdRE

OE: #iiifding

WPU: A E4ir

WPD: RS i

Bonding pad: M4k, R IBHEASE A, SCHLE R B S GPIO BB 1] P

3.4 iliid GPIO Z iS4 Sb B ki A

3.41 Hik

HsE L GPIO A2 MM A G, FREACE GPIO R[4 45 4~ GPIO (0~21, 26~ 48)
RPUMIAMG S, WA A% 3-2. i B EA M ARl GPIO AZ iR AR5

34.2 f55RP

W 8-1 Frn, M ESHEA, INBEAGS M GPIO EllM A, 4 GPIO SYNC #itk[a 1 2 APB 44 5
HEA GPIO A5 [E . AMEE AME 2t DLE T 10 MUX EEEA N, (B{55- 084 H GPIO SYNC itk [
#.
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3 10 MUX Fi1 GPIO 3z #u4H [ (GPIO, 10 MUX)

GPIO input sync

gpio_pinX_syncl_bypass[0]

gpio_pinX_syncl_bypass[1]
gpio input ‘
» 0 | —
‘ gpio_pinX_sync2_bypass[0]
0 i o
negtive .1 } gpio_pinX_sync2_bypass[1]
sync : oo
I
- I
postive > 1 ‘ » 0
sync -
| negtive 1
! sync o S
I
I
! postive ol 1
i sync &
I
I

First-stage synchronizer

Second-stage synchronizer

Pl 3-3. GPIO %ij A& APB Ibfpp B JH5 8 T RERTIRI2E

GPIO SYNC #EH iy e & 3-3 fiim. HHr, negative sync £in GPIO fit AfF52 APB I8y NI A 25,
positive sync &7~ GPIO #ii Af55-4 APB i L TR

3.4.3 Yfieiik
HEHAS B ALES Y P FIHEA GPIO B X ' I E AR -
1. 1£ GPIO ik it B MR A5 ¥ Y GPIO_FUNCy_IN_SEL_CFG_REG 27774 :
* B GPIO_SIGy_IN_SEL j#ili it GPIO AZ AR H /M ALE S
o % GPIO_FUNCy_IN_SEL 553 GPIO 454, IAbR -k X,

W IEARRITE NG SHA A 07 GPIO_SIGY_IN_SEL, BRI LLsME(E"5 H ekt GPIO A2 # 4 [4:4%
NS PN A=

2. ik EA7 IO_MUX_FILTER_EN fifigg GPIO 4 I AME S 1EM e, WE 3-4 Fim. R YMAGSH
HRTEE T WA APB B 4h I, W AG S A SR B, MAGS g,

1 clock

gpio_u ~— >2clock ALIA Hm

filter_out ‘ ‘

Pl 3-4. GPIO fig A5 5 8 e el

3. [{# GPIO ¥ Af55 . BLE GPIO 451 X ) GPIO_PINX_REG * [ GPIO My A (55, ST
o P 3-8 i, MLE GPIO_PINX_SYNC1_BYPASS ffifithi A5 = 5 — 18 BT s R [ 2
* fE 3-3 P, L GPIO_PINX_SYNC2_BYPASS fili it A {5558 — A8 ETHIT el T T2
4. BLE 10 MUX 2ifrdefiifie GPIO IR ADIRE. BLE GPIO & X 1y I0_MUX x_REG, 1AM
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3 10 MUX FiI GPIO #Z#u4i [%: (GPIO, 10 MUX)

o FH{7 IO_MUX_FUN_IE gk A 2;
o A iEE IO_MUX_FUN_WPU #1 IO_MUX_FUN_WPD, {#ifgsk 3¢ NEB i/ i H e,

A, 3240 RMT SMEEIE O MSA (S5 rmt_sigin0® (554515 81) 45 5] GPIOA0, HHEIEA T S HRHLA:.
WE, GPIO40 thnyfit MTDO 451 -

1. Bfi GPIO_FUNC81_IN_SEL_CFG_REG ZifE#s GPIO_SIG81_IN_SEL fi;, {fifgifid GPIO =54 f44%
N PN R

2. ¥ GPIO_FUNC81_IN_SEL_CFG_REG 2744 GPIO_FUNC81_IN_SEL ZEs ¥ 2 40, BRI #45 1 GPlO40;
3. B I0_MUX_GPIO40_REG Zif72eH I0_MUX_FUN_IE {r i fe45 B A

PR
1. [ — AN A R T AR 46 52 2 A N T AR 55
2. #{ GPIO_FUNGy_IN_INV_SEL W] RAfE i A W55 BUR
3. KM AL S H0E B —A GPIO 4 it w] DA &ME e B RS 2 o T i AL SE3y =R s B 1
GPIO_FUNCy_IN_SEL # AMETfi A 42— GPIO -
e 4 GPIO_FUNCy_IN_SEL & 0x3C B, ¥y Af52442% 0;
e 24 GPIO_FUNCy_IN_SEL J2 Ox38 I}, HiAfEE14% M 1.

3.4.4 i GPIO #y A
GPIO_IN_REG/GPIO_IN1_REG FFfi#sfiftiE &4~ GPIO & )% A {H..

{57 GPIO 45 I Y i AMEAR v DARE I SE B To 55 A — MR S e GPIO A2 #fbi [ . (HJ2 7 Bihd & GPIO 4
JI X 7 G 1O_MUX_x_REG 2577287 I0_MUX_FUN_IE fPAfisEE A, &y 3.4.2 ik,

3.5 iiid GPIO Z B4 ity S e i '

3.5.1 Hgik

S HLE A GPIO S SNBSS, 75 B T GPIO e i Bt k558 (0~ 32, 54, 60~ 84, 89
~ 187, 208 ~ 228, 251 ~250) HAMEIESHIHE] 45 1 GPIO 4 (0~21, 26 ~48). ik &T|5ILA
P A 3-2.

i th S MBI 1 21 GPIO Se il , SRS 238 10 MUX. 10 MUX b2 B EAR R A B GPIO ZHRE, X ke
H A5 L R 1 IR L o

e
i ERG15 N 208 ~ 212 [ HES, SMARTISHR 208 ~ 212 [ A(G X WAHE . ATECEM—1> GPIO 4 ik
A, HIZH > GPIO &l i .

3.5.2 Ik

e 3-1 o, XS, 266 M S iyl — a5 GPIO SRRk 10 MUX, 2R )52 #: 3
HA- GPIO &l

W AMBEAR S Y B3 — GPIO &l X' 2 P RER
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3 10 MUX FiI GPIO #Z#u4i [%: (GPIO, 10 MUX)

1. 7E GPIO % il [ BLC B GPIO 45 X iy GPIO_FUNCx_OUT_SEL_CFG_REG ZfE44H1 GPIO_ENABLE
_REGI] FE. #E#6 AN GPIO_ENABLE_WI1TS_REG (write 1 to set) 5 GPIO_ENABLE_W1TC_REG
(write 1 to clear) 2577243 3 GPIO_ENABLE_REG Hfy(H :

* % GPIO_FUNCx_OUT_SEL_CFG_REG #f7:#%f) GPIO_FUNCx_OUT_SEL FBr 4Nt 55 v
H=51%5 (1.

o BLRHE ORI ERE N iy AN, FEIRF GPIO A X XYy GPIO_FUNCx_OUT_SEL_CFG_REG 7747
# GPIO_FUNCx_OEN_SEL Bt AV ; [ FHELK GPIO_ENABLE_W1TS_REG 8 GPIO_ENABLE
_WITS_REG sy BriE i, 2# , Ff GPIO_FUNCX_OEN_SEL ji5%, RIEHER H AMBERY i th (e

55, BLHE RSt N AR R YE . Hedn, 2 8-2 vp "GPIO_FUNCH_OEN_SEL = 0 %
H RS RO RE(R 5" — 42/ SPIQ_oe {55

o #{ii GPIO_ENABLE_W1TC_REG 8 GPIO_ENABLE1_W1TC_REG HH [ {37 A3 A GPIO 44 il
it
2. TEFELATFIR T Sk, WTRATE GPIO 45 X 1) GPIO_PINX_REG #f## * GPIO_PINx_PAD_DRIVER
fiL.
3. ML 10 MUX FF {7 Rk P2t th GPIO e i Fief h 75 . P& GPIO Al X AR 35474 I0_MUX_x_REG
{BPORE UM

o JitE GPIO 451 X fy 10_MUX_MCU_SEL K FFE 4 BT RE . HALERE(E 1, B Function 1 (GPIO
Hife), WHTIEER.

* & I0_MUX_FUN_DRV “FEJy e (¥4 thsm BE B (0 ~ 3), fHK, il RSl Ak b :
- 0: ~5mA
- 1:~10mA
- 2:~20 MA (BRiAMH)
- 3: ~40 mA

o FEFFIAST, i BAL/EZE I0_MUX_FUN_WPU FiI IO_MUX_FUN_WPD &5k 5 P _EHii/ T Hir
ER8

K
1. AN A5 S 1T AR B 22 A i 1
2. "B GPIO_FUNCx_OUT_INV_SEL |] A& H i E 2 BUS .

3.5.83 M GPIO #iil
GPIO xgigAh fth ] f] &7 82 GPIO #ajihi, HABCEANT
o 5 GPIO 2 #ufi [ GPIO_FUNCH_OUT_SEL sz M 25 i 256 (0x100);
o & GPIO_OUT_REG[31:0] ## GPIO_OUT1_REG[21:0] 2 f-r% HRH B ALH{E MR GPIO #i i1 .

B
¢ GPIO_OUT_REG[0] ~ GPIO_OUT_REG[21] *f5 GPIO0 ~ GPIO21; GPIO_OUT_REG[26] ~ GPIO_OUT_REG[31]
%1% GPIO26 ~ GPIO31, GPIO_OUT_REG[25:22] T4k
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3 10 MUX FiI GPIO #Z#u4i [%: (GPIO, 10 MUX)

¢ GPIO_OUT1_REG[0] ~ GPIO_OUT1_REG[16] %} GPIO32 ~ GPIO48, GPIO_OUT1_REG[21:17] 3.

o A A AR I WATS (write 1 to set) #1 W1TC (write 1 to clear) 25728, #ilf1: GPIO_OUT_W1TS/GPIO_OUT_W1TC
KB/ GPIO_OUT_REG 5 GPIO_OUT1_REG,

3.5.4 Sigma Delta %15 (SDM)
3.5.4.1 Ijfik

256 NMEINE A 8 MES (K51 93~100) ZHF 1-bit [ Sigma Delta J# 4. ik 8 M55
RS ERE. Sigma Delta il #5 7] 558 4 th AT L b5 25 L) PDM (ke B2 ) {55 B Sigma Delta
VAT S R ESOR -

E@ MEMRE, X2) A
Sigma Delta il &% N B 50 APB_CLK 3 1 ~ 256 5734 :

o FH{ii GPIO_FUNCTION_CLK_EN g A il 24 5
o it B 275 GPIO_SDn_PRESCALE SEFAMTi. Nl 0~7, XFR 8 ANiH.
G0 s 300y 28 B L o S
GPIO_SDn_IN NHFF54, JlElh [-128, 127], FE AT (e bl PDM S50 52t .
o GPIO_SDn_IN = -128, e 52 a5 il 0%
* GPIO_SDrn_IN =0, ¢ 55 5% ik 50%;
* GPIO_SDr_IN =127, Jiildsti i (5% 525 Hezi 100%.
PDM {55 (525 Uit AR N

GPIO_SDn_IN + 128

l =
Duty_Cycle 556

el
X POM (55058, 128 B AEA T kb 0T (edn 256 kot A7), e v P e AN ge vt R0 LU ML

3.5.4.2 Mk
SDM I HC &7 ¥AanF
* Xf SDM #iih 22 GPIO e M e i 2 M, W=y 8.5.2;
o E{i GPIO_FUNCTION_CLK_EN, ffifig SDM 4 ;
o il # GPIO_SDn_PRESCALE % & 404345 250
* il & GPIO_SDr_IN & SDM i i {551 5 25 [t
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3 10 MUX FiI GPIO #Z#u4i [%: (GPIO, 10 MUX)

3.6 10 MUX 1ty B 250 A i1 fig
3.6.1 HiA

PRSI SPL. JTAG 85 255 GPIO AL ASE BUS 4 (8 e v 4 . BT AR5 2 EL HE 10 MUX
H AT

XA GPIO S R R TG BE 2T, BIAEAS GPIO 45 10 MUX 35 77 U DI DD REESE , (HATRASK
PR (R R R R

3.6.2 Uitk

P M A, 551 GPIO A e A it B A~ 2 179 -
1. GPIO Iy I0_MUX_MCU_SEL WAZ5 i B NI R MITIRE, F571Y 3.12 JiH T I T 6E -
2. % GPIO_SIGN_IN_SEL, HEIFH AR S ERERIIML.

XA RS, 57 GPIO A [ A 54 GPIO Al IO_MUX_MCU_SEL Jc &2 H B2 i A7 1A 2 i I
"l

B
FARBTAT SN A/t (55 T BERE 10 MUX E IO, HEMEfy A/ 11555 FL A& GPIO A kR 1 1 41

.

3.7 RTC 10 MUX 1K I kEPE BRI 4 A St D fE

3.7.1  Hgik

ESP32-83 wfy 22 4~ GPIO 4 I H A IRZI#E (RTC) ¥RREFIBUZIRE, th RTC 7 Rgfaidl. XLEhRERME 10
MUX #1 GPIO Sz, i 2 (] RTC 10 MUX ¥ 22 4~ RTC g A th {555 A RTC T R4

LXK L I BERCE N RTC GPIO M, Ak i B3R RERS AL i Ab T Deep-sleep AR Prdihn th HL-F-(H
AR A G T AT DAKEIE A Deep-sleep ik .

3.7.2  {RIFEYERERA

HME I RTC Bfig L il RTC_IO_TOUCH/RTC_PADn_REG %4744 H' iy RTC_IO_TOUCH/RTC_PADn_MUX_SEL
Prgz il . SRR EN O, #id 10 MUX FRE AR (55, WIS,

HI5L B f7 RTC_IO_TOUCH/RTC_PADN_MUX_SEL, i A 524254 RTC F &% . fEX Mzt R, RTC_IO_
TOUCH/RTC_PADN_REG (738 Fi T4 RTC (R ThEE GPIO 458 . 3 3-4 511 T GPIO 4By RTC ThRE. 53
# RTC_IO_TOUCH/RTC_PADn_REG 29755 F )52 RTC GPIO IR F2, A2 GPIO & i 2.

3.7.3 Bl YyhEs ik
A R BU I RERS . TR PRI AL T BaORAS, SR ANARELNLE S il GPIO A8 I B -5 A RS
F o iE. @H A RTC_IO_TOUCH/RTC_PADN_REG 2 f7-af2 il (4 B b T2 20 RAS . MR E T -

o Ffi RTC_IO_TOUCH/RTC_PADN_MUX_SEL il RTC 10 MUX #i A (55

o [AlRHEZ RTC_IO_TOUCH/RTC_PADn_FUN_IE.RTC_IO_TOUCH/RTC_PADn_FUN_RUE,RTC_IO_TOUCH/
RTC_PADn_FUN_RDE 48 B B A 7 20 5
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3 10 MUX FiI GPIO #Z#u4i [%: (GPIO, 10 MUX)

e fif'# RTC_IO_TOUCH/RTC_PADn_FUN_SEL 34 0, HI¥EEE4IT6E O;
e ] RTC_IO_GPIO_ENABLE WATC Wi E 1, 756 RS,
< 3-5 ¥ T GPIO 4 BTl fig.

3.8 Light-sleep B4 HIT) e

4 ESP32-S3 4bF Light-sleep AE=mHE B m AA A I TIRE. WSRAE— GPIO I I0_MUX_n_REG #F174%
H I0_MUX_SLP_SEL i #2451, ith i Ak Light-sleep L2 Hf iy 7 — LA 7] (9 A5 77 £ A A o

7 3-1. 10 MUX Light-sleep 55 Il el %5 £ 23

1O MUX 3h 1EH TAER Light-sleep izt
ORIO_MUX_SLP_SEL =0 AND I0_MUX_SLP_SEL = 1

o K B IO_MUX_FUN_DRV IO_MUX_FUN_DRV

L pH IO_MUX_FUN_WPU IO_MUX_MCU_WPU

AN |O_MUX_FUN_WPD I0_MUX_MCU_WPD

Al RE iy GPIO =4 B OEN_SEL i fzsihil * I0_MUX_MCU_OE

e
5 I0_MUX_SLP_SEL #>4 0, WLE e IEH TAER Light-sleep #x0TF, EMIMTIRE—FE. JURT, EARMH fTRe e
HiiZ# 3.5.2 =,

3.9 %M Hold ¥k

A~ GPIO B (414F RTC &) #R4 Flipg Hold Zhg, i RTC apfiasahl. i Hold DhfgwiE bis, &
e B Hold AR—ZI ARSIt fi 0ras . Toie s s 224, B2k 10 MUX Bt sl GPIO it #iA%
RS AIRIR S o B2 FH A SR SR 1) A0 I g 2 N A S O AN R G52 (i i 3 Deep-sleep IS IR AL
A%, s BRI Hold & .

R
o P A T, A EE R M AR FL 2 5 GRS HE IR S, 7R A L 2 R A A7 RTC_CONTL
DG_PAD_FORCE_UNHOLD # & i 0. %+F RTC 47 i A%, f 274 RTC_CNTL_PAD_HOLD_REG
FH R A7 e d il Hold 1 Unhold 45 B
o TN EMAIE Y S5, #EEH] Hold BhE, Kr2rfres RTC_CNTL_DG_PAD_FORCE_UNHOLD # 8§ 1. #4844k
SLARFFEMIME, T RTC_CNTL_PAD_HOLD_REG Z3f7af HAHM AL B AL 1.

3.10 GPIO it iy fr Jriss By
3.10.1 GPIO %t

GPIO 4 Mifit i it 2% (ESP32-S3 $ ARKIAR 1) 45 Il L1y

3.10.2 s
ESP32-S3 [/ B mT 43 A A~ = A [R] g Ha 5k
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3 10 MUX FiI GPIO #Z#u4i [%: (GPIO, 10 MUX)

e VDD3P3_RTC: RTC FI CPU [k AL i
e VDD3P3_CPU: CPU i#i A HLJE
e VVDD_SPI: ] it &k ki A FL JF i ) FL YR

VDD_SPI T ECEA A LDO, %N E: LDO iy AR 32 1.8 V. AR ffifE LDO, VDD_SPI nfPA 5
VDD3P3_RTC #ERAEA R AL L.

VDD_SPI ) Bk e B i GPIO45 () Strapping {Hyt5E , H P Al eFuse o ai /7 a4 15 VDD_SPI L E . 152
% (ESP32-S3 HAMAS Y HAYH IR BRI Strapping EHETTEREELF R

Hrfr, GPIO33 ~ GPIO37 & IBE T A VDD_SPI fitH , tn] DA VDD3P3_CPU fitH .

3.11  GPIO ZZHRipE M35 5 413k
% 3-2 5 T s & i GPIO sl [ A st A i A 5
TR GPIO_FUNCH_OEN_SEL fi it & :
e GPIO_FUNCn_OEN_SEL = 1, NIZff7gs GPIO_ENABLE_REG Hr AR A N T35 5S4 A0 Bk
- GPIO_ENABLE_REG = 0: #5681
- GPIO_ENABLE_REG = 1: #i i {fifE;

* GPIO_FUNCn_OEN_SEL =0, Wl {55 rfiaeh bz, Flansk 3-2 f “GPIO_FUNCn_OEN_SEL =
O I 55 1 i A RB (55 —440Y) SPIQ_oe. 13, {lifEf5S SPIQ_oe Al & 1 (1’d1) 5 0 (1°d0),
HAARf /ML E P E . W “GPIO_FUNCH_OEN_SEL = 0 if#ith {5 S [l RE (55" —4#2 o 17d1,
275 27772 GPIO_FUNCn_OEN_SEL E.352%, #iH{EE Bl G2 lifg.

LE
G5 ES g, (HIFENAESSAR.
o M AES, (UHERFS5H0O~3, 7~48, 51~54, 58~62, 66~ 71, 73, 81 ~84, 89~92, 101 ~ 110,
116, 120~ 123, 129~ 131, 133~ 152, 155~ 187, 192~ 199, 208 ~ 228 F 251 ~ 255 [ A& A5

o (=R (YU RB|EH 0~32, 54, 60~84, 89~ 187, 208 ~ 228 Fll 251 ~ 250 [y =S5
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WE

(20N 12716 INHL €S-28dS3

% 3-2. GPIO ZHuilibAbefsi s

9% » . iS5 waz o GPIO_FUNCn_OEN_SEL = 0 i LEREL
3l ALY BIME | IOMUX B | Sl s S A R 10 MUX ¥
R Hehi iy
0 SPIQ_in 0 yes SPIQ_out SPIQ_oe yes
1 SPID_in 0 yes SPID_out SPID_oe yes
2 SPIHD_in 0 yes SPIHD_out SPIHD_oe yes
3 SPIWP_in 0 yes SPIWP_out SPIWP_oe yes
4 - - - SPICLK_out_mux SPICLK _oe yes
5 - - - SPICS0_out SPICS0_oe yes
6 - - - SPICS1_out SPICS1_oe yes
7 SPID4_in 0 yes SPID4_out SPID4_oe yes
8 SPID5_in 0 yes SPID5_out SPID5_oe yes
9 SPID6_in 0 yes SPID6_out SPID6_oe yes
10 SPID7_in 0 yes SPID7_out SPID7_oe yes
11 SPIDQS_in 0 yes SPIDQS_out SPIDQS_oe yes
12 UORXD_in 0 yes UOTXD_out 1'd1 yes
13 UOCTS_in 0 yes UORTS_out 1°d1 yes
14 UODSR_in 0 no UODTR_out 1°d1 no
15 U1RXD_in 0 yes U1TXD_out 1°d1 yes
16 U1CTS_in 0 yes U1RTS_out 1’d1 yes
17 U1DSR_in 0 no U1DTR_out 1°di no
18 U2RXD_in 0 no U2TXD_out 1'd1 no
19 U2CTS_in 0 no U2RTS_out 1°d1 no
20 U2DSR_in 0 no U2DTR_out 1'd1 no
21 12S1_MCLK_in 0 no 12S1_MCLK _out 1°d1 no
22 12S00_BCK_in 0 no 12S00_BCK _out 1°d1 no
23 12S0_MCLK_in 0 no 12S0_MCLK _out 1'd1 no
24 12S00_WS_in 0 no 12S00_WS_out 1°d1 no
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(20N 12716 INHL €S-28dS3

SRS : | e : GPIO_FUNG_OEN_SEL = ot | 1= "T&el
- AL WM | 10 MUX B | ilifiss T s 10 MUX i
HHA el

25 12S0I_SD_in 0 no 12S00_SD_out 1'd1 no
26 12S0I_BCK_in 0 no 12S01_BCK _out 1°d1 no
27 12S0I_WS_in 0 no 12S0I_WS_out 1°d1 no
28 12S10_BCK_in 0 no 12S10_BCK _out 1°d1 no
29 12S10_WS_in 0 no 12S10_WS_out 1'd1 no
30 12S11_SD_in 0 no 12S510_SD_out 1°d1 no
31 12S11_BCK_in 0 no 12S11_BCK _out 1°d1 no
32 12S11_WS_in 0 no 12S11_WS_out 1'd1 no
33 pcnt_sig_ch0_in0 0 no - 1'a1 no
34 pcnt_sig_ch1_in0 0 no - 1°d1 no
35 pcnt_ctrl_ch0_in0 0 no - 1°a1 ~
36 pcnt_ctrl_ch1_in0 0 no - 1'd1 _
37 pcnt_sig_chO_in1 0 no y 1'd1 _
38 pcnt_sig_ch1_in1 0 no - 1°a1 -
39 pcnt_ctrl_ch0_in1 0 no - 1'd1 _
40 pecnt_ctrl_ch1_in1 0 no - 1°a1 ~

41 pcnt_sig_ch0_in2 0 no - 1'd1 _
42 pcnt_sig_ch1_in2 0 no - 1°d1 _
43 pcnt_ctrl_ch0_in2 0 no - 1’dd _
44 pcnt_ctrl_ch1_in2 0 no - 1'd1 ~
45 pcnt_sig_ch0_in3 0 no - 1'd1 B
46 pcnt_sig_ch1_in3 0 no - 1'd1 _
47 pcnt_ctrl_ch0_in3 0 no - 1°d1 _
48 pcnt_ctrl_ch1_in3 0 no - 1'd1 _
49 - - - - 1d1 i
50 - - - - Td -

51 12S01_SD1_in 0 no - 1°d1 -
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52 12S01_SD2_in 0 no - 1°d1 -
53 12S01_SD3_in 0 no - 1°d1 -
54 Corel_gpio_in7 0 no Core1_gpio_out7 1'd1 no
55 - - - - 1°d1 -
56 - - - - 1°d1 -
57 - - - - 1°d1 -
58 usb_otg_iddig_in 0 no - 1°d1 -
59 usb_otg_avalid_in 0 no - 1'd1 -

60 usb_srp_bvalid_in 0 no usb_otg_idpullup 1'd1 no
61 usb_otg_vbusvalid_in 0 no usb_otg_dppulldown 1°d1 no
62 usb_srp_sessend_in 0 no usb_otg_dmpulldown 1'd1 no
63 - - - usb_otg_drvwbus 1'd1 no
64 - - - usb_srp_chrgvbus 1'd1 no
65 - - - usb_srp_dischrgvbus 1°a1 no
66 SPI3_CLK in 0 no SPI3_CLK_out_mux SPI3_CLK _oe no
67 SPI3_Q_in 0 no SPI3_Q_out SPI3_Q_oe no
68 SPI3_D_in 0 no SPI3_D_out SPI3_D_oe no
69 SPI3_HD_in 0 no SPI3_HD_out SPI3_HD_oe no
70 SPI3_WP_in 0 no SPI3_WP_out SPI3_WP_oe no
71 SPI3_CSO_in 0 no SPI3_CS0_out SPI3_CS0.oe no
72 - - - SPI3_CS1_out SPI3_CS1_oe no
73 ext_adc_start 0 no ledc_lIs_sig_outO 1'd1 no
74 - - - ledc_Is_sig_out1 1’a1 no
75 - - - ledc_ls_sig_out2 1°d1 no
76 - - - ledc_ls_sig_out3 1'd1 no
77 - - - ledc_ls_sig_out4 1°d1 no
78 - - - ledc_ls_sig_outb 1'd1 no
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79 - - - ledc_ls_sig_out6 1'd1 no
80 - - - ledc_ls_sig_out7 1°d1 no
81 rmt_sig_in0O 0 no rmt_sig_outO 1°d1 no
82 rmt_sig_in1 0 no rmt_sig_out 1°d1 no
83 rmt_sig_in2 0 no rmt_sig_out2 1'd1 no
84 rmt_sig_in3 0 no rmt_sig_out3 1'd1 no
85 - - - - 1°d1 -
86 - . - - 1°d1 -
87 - - - - 1°d1 -
88 - - - - 1°d1 -
89 I2CEXTO_SCL_in 1 no [2CEXTO_SCL _out I2CEXTO_SCL_oe no
90 I2CEXTO_SDA_in 1 no [I2CEXTO_SDA._out I2CEXTO_SDA _oe no
91 I2CEXT1_SCL_in 1 no [2CEXT1_SCL_out I2CEXT1_SCL_oe no
92 I2CEXT1_SDA_in 1 no [2CEXT1_SDA_out I2CEXT1_SDA_oe no
93 - - - gpio_sdO_out 1'd1 no
94 - - - gpio_sd1_out 1°a1 no
95 - - - gpio_sd2_out 1'd1 no
96 - - - gpio_sd3_out 1’d1 no
97 ) : - gpio_sd4_out 1’d1 no
98 - - - gpio_sd5_out 1’d1 no
99 - - - gpio_sd6_out 1’a1 no
100 - - - gpio_sd7_out 1'd1 no
101 FSPICLK in 0 yes FSPICLK_out_mux FSPICLK _oe yes
102 FSPIQ_in 0 yes FSPIQ_out FSPIQ_oe yes
103 FSPID_in 0 yes FSPID_out FSPID_oe yes
104 FSPIHD_in 0 yes FSPIHD_out FSPIHD_oe yes
105 FSPIWP_in 0 yes FSPIWP_out FSPIWP_oe yes
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106 FSPIIO4_in 0 yes FSPIIO4_out FSPIIO4_oe yes
107 FSPIIO5_in 0 yes FSPIIO5_out FSPIIO5_oe yes
108 FSPIIO6_in 0 yes FSPIIO6_out FSPIIO6_oe yes
109 FSPIO7_in 0 yes FSPIIO7_out FSPIIO7_oe yes
110 FSPICSO_in 0 yes FSPICSO_out FSPICSO_oe yes
111 - - - FSPICS1_out FSPICS1_oe no
112 - - - FSPICS2_out FSPICS2_oe no
113 - - - FSPICS3_out FSPICS3_oe no
114 - - - FSPICS4_out FSPICS4_oe no
115 - - - FSPICS5_out FSPICS5_oe no
116 twai_rx 1 no twai_tx 1'd1 no
117 - - - twai_bus_off_on 1'd1 no
118 - - - twai_clkout 1'd1 no
119 - - - SUBSPICLK _out_mux SUBSPICLK _oe no
120 SUBSPIQ_in 0 yes SUBSPIQ_out SUBSPIQ_oe yes
121 SUBSPID_in 0 yes SUBSPID_out SUBSPID_oe yes
122 SUBSPIHD_in 0 yes SUBSPIHD_out SUBSPIHD_oe yes
123 SUBSPIWP_in 0 yes SUBSPIWP_out SUBSPIWP_oe yes
124 - - - SUBSPICSO_out SUBSPICS0_oce yes
125 - - - SUBSPICS1 _out SUBSPICS1_oe yes
126 - - - FSPIDQS_out FSPIDQS_oe yes
127 - - - SPI3_CS2_out SPI3_CS2_oe no
128 - - - 12S00_SD1_out 1°d1 no
129 Corel_gpio_in0 0 no Core1_gpio_out0 1'd1 no
130 Corel_gpio_in1 0 no Core1_gpio_outl 1'd1 no
131 Corel_gpio_in2 0 no Core1_gpio_out2 1'd1 no
132 - - - LCD_CS 1°d1 no
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133 CAM_DATA_InO 0 no LCD_DATA_outO 1°d1 no
134 CAM_DATA_In1 0 no LCD_DATA_out1 1°d1 no
135 CAM_DATA_in2 0 no LCD_DATA_out2 1'd1 no
136 CAM_DATA_In3 0 no LCD_DATA_out3 1°d1 no
137 CAM_DATA_in4 0 no LCD_DATA_out4 1°d1 no
138 CAM_DATA_in5 0 no LCD_DATA_out5 1°d1 no
139 CAM_DATA_in6 0 no LCD_DATA_out6 1°d1 no
140 CAM_DATA_in7 0 no LCD_DATA _out7 1°d1 no
141 CAM_DATA_In8 0 no LCD_DATA_out8 1°d1 no
142 CAM_DATA_in9 0 no LCD_DATA_out9 1°d1 no
143 CAM_DATA_in10 0 no LCD_DATA_out10 1°d1 no
144 CAM_DATA_in11 0 no LCD_DATA_out11 1'd1 no
145 CAM_DATA_in12 0 no LCD_DATA_out12 1°d1 no
146 CAM_DATA_in13 0 no LCD_DATA_out13 1°d1 no
147 CAM_DATA_in14 0 no LCD_DATA out14 1°d1 no
148 CAM_DATA_in15 0 no LCD_DATA_out15 1°d1 no
149 CAM_PCLK 0 no CAM_CLK 1°d1 no
150 CAM_H_ENABLE 0 no LCD_H_ENABLE 1°d1 no
151 CAM_H_SYNC 0 no LCD_H_SYNC 1°d1 no
152 CAM_V_SYNC 0 no LCD_V_SYNC 1’d1 no
153 - - - LCD_DC 1’d1 no
154 - - - LCD_PCLK 1°d1 no
155 SUBSPID4._in 0 yes SUBSPID4_out SUBSPID4_oe no
156 SUBSPID5_in 0 yes SUBSPID5_out SUBSPID5_oe no
157 SUBSPID6_in 0 yes SUBSPID6_out SUBSPID6_oe no
158 SUBSPID7_in 0 yes SUBSPID7_out SUBSPID7_oe no
159 SUBSPIDQS_in 0 yes SUBSPIDQS_out SUBSPIDQS_oe no
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160 pwmO_syncO_in 0 no pwmO_outOa 1'd1 no
161 pwmO_synci1_in 0 no pwmO_outOb 1°d1 no
162 pwmO_sync2_in 0 no pwmO_outla 1'd1 no
163 pwmO_fO_in 0 no pwmO_out1b a1 no
164 pwmO_f1_in 0 no pwmO_out2a 1'd1 no
165 pwmO_f2_in 0 no pwmO_out2b 1'd1 no
166 pwmO_cap0_in 0 no pwm1_outOa 1°d1 no
167 pwmO_capi_in 0 no pwm1_outOb 1'd1 no
168 pwmO_cap2_in 0 no pwmi_outia 1'd1 no
169 pwm1_syncO_in 0 no pwm1_out1b 1'd1 no
170 pwmi1_syncl_in 0 no pwm1_out2a 1’d1 no
171 pwm1_sync2_in 0 no pwm1_out2b 1'd1 no
172 pwm1_fO_in 0 no sdhost_cclk_out_1 1'd1 no
173 pwm1_f1_in 0 no sdhost_cclk_out_2 1°a1 no
174 pwm1_f2_in 0 no sdhost_rst_n_1 1'd1 no
175 pwm1_cap0_in 0 no sdhost_rst_n_2 1°a1 no
176 pwm1_cap1_in 0 no sd- 1'd1 no
host_ccmd_od_pullup_en_n
177 pwm1_cap2_in 0 no sdio_tohost_int_out 1'd1 no
178 sdhost_ccmd_in_1 1 no sdhost_ccmd_out_1 sdhost_ccmd_out_en_1 no
179 sdhost_ccmd_in_2 1 no sdhost_ccmd_out_2 sdhost_ccmd_out_en_2 no
180 sdhost_cdata_in_10 1 no sdhost_cdata_out_10 sdhost_cdata_out_en_10 no
181 sdhost_cdata_in_11 1 no sdhost_cdata_out_11 sdhost_cdata_out_en_11 no
182 sdhost_cdata_in_12 1 no sdhost_cdata_out_12 sdhost_cdata_out_en_12 no
183 sdhost_cdata_in_13 1 no sdhost_cdata_out_13 sdhost_cdata_out_en_13 no
184 sdhost_cdata_in_14 1 no sdhost_cdata_out_14 sdhost_cdata_out_en_14 no
185 sdhost_cdata_in_15 1 no sdhost_cdata_out_15 sdhost_cdata_out_en_15 no
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186 sdhost_cdata_in_16 1 no sdhost_cdata_out_16 sdhost_cdata_out_en_16 no
187 sdhost_cdata_in_17 1 no sdhost_cdata_out_17 sdhost_cdata_out_en_17 no
188 - - - - 1°d1 -
189 - - - - 1°d1 -
190 - - - - 1°d1 -
191 - - - - 1°d1 -
192 sdhost_data_strobe_1 0 no - 1'd1 -
193 sdhost_data_strobe_2 0 no - 1'd1 -
194 sdhost_card_detect_n_1 0 no - 1'd1 -
195 sdhost_card_detect_n_2 0 no - 1'd1 -
196 sdhost_card_write_prt_1 0 no - 1'd1 -
197 sdhost_card_write_prt_2 0 no - 1'd1 -
198 sdhost_card_int_n_1 0 no - 1'd1 -
199 sdhost_card_int_n_2 0 no - 1'd1 -
200 - - - - 1'd1 no
201 - - - - 1°d1 no
202 - - - - 1'd1 no
203 - - - - 1’d1 no
204 - - - - 1'd1 no
205 - - - - 1'd1 no
206 - - - - 1’d1 no
207 - - - - 1'd1 no
208 sig_in_func_208 0 no sig_in_func208 1’a1 no
209 sig_in_func_209 0 no sig_in_func209 1°d1 no
210 sig_in_func_210 0 no sig_in_func210 1'd1 no
211 sig_in_func_211 0 no sig_in_func211 1°d1 no
212 sig_in_func_212 0 no sig_in_func212 1°d1 no
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213 sdhost_cdata_in_20 1 no sdhost_cdata_out_20 sdhost_cdata_out_en_20 no
214 sdhost_cdata_in_21 1 no sdhost_cdata_out_21 sdhost_cdata_out_en_21 no
215 sdhost_cdata_in_22 1 no sdhost_cdata_out_22 sdhost_cdata_out_en_22 no
216 sdhost_cdata_in_23 1 no sdhost_cdata_out_23 sdhost_cdata_out_en_23 no
217 sdhost_cdata_in_24 1 no sdhost_cdata_out_24 sdhost_cdata_out_en_24 no
218 sdhost_cdata_in_25 1 no sdhost_cdata_out_25 sdhost_cdata_out_en_25 no
219 sdhost_cdata_in_26 1 no sdhost_cdata_out_26 sdhost_cdata_out_en_26 no
220 sdhost_cdata_in_27 1 no sdhost_cdata_out_27 sdhost_cdata_out_en_27 no
221 pro_alonegpio_in0 0 no pro_alonegpio_outO 1'd1 no
222 pro_alonegpio_in1 0 no pro_alonegpio_out1 1°d1 no
223 pro_alonegpio_in2 0 no pro_alonegpio_out2 1'd1 no
224 pro_alonegpio_in3 0 no pro_alonegpio.out3 1'd1 no
225 pro_alonegpio_in4 0 no pro_alonegpio_out4 1’d1 no
226 pro_alonegpio_in5 0 no pro_alonegpio_outb 1°a1 no
227 pro_alonegpio_in6 0 no pro_alonegpio_outt 1°d1 no
228 pro_alonegpio_in7 0 no pro_alonegpio_out7 1'd1 no
229 - - - - 1°d1 -
230 - - - - 1°d1 -
231 - - - - 1°d1 -
232 - - - - 1’d1 -
233 - - - - 1’d1 -
234 - - - - 1°d1 -
235 - - - - 1°d1 -
236 - - - - 1°d1 -
237 - - - - 1°d1 -
238 - - - - 1°d1 -
239 - - - - 1°d1 -
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240

1°d1

241

1’d1

242

1°d1

243

1°d1

244

1°d1

245

1°d1

246

1°d1

247

1°d1

248

1’d1

249

1°d1

250

1°d1

251

usb_jtag_tdo_bridge

no

usb_jtag_trst

1°d1

no

252

Corel_gpio_in3

no

Core1_gpio_out3

1°d1

no

253

Corel_gpio_in4

no

Corel_gpio_out4

1’d1

no

254

Corel_gpio_in5

no

Core1_gpio_outb

1°d1

no

255

Corel_gpio_in6

o|lo|Oo|O|Oo

no

Corel_gpio_out6

1°d1

no
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3 10 MUX Fi1 GPIO 3z #u4H [ (GPIO, 10 MUX)

3.12

10 MUX % iy fig 51l
% 3-3 BT AT GPIO I 10 MUX e

#¢ 3-3. 10 MUX # Iy fig

GPIO | &I Jyiie 0 oig1 | Yhg 2 yii 3 yiie 4 DRV RST| il
0 GPIOO GPIOO GPIOO | - - - 2 | 3 R
1 GPIOT GPIO1 GPIO1 | - - - 2 | 1 R
2 GPIO2 GPIO2 GPIO2 | - - - 2 | R
3 GPIO3 GPIO3 GPIO3 | - - - 2 |1 R
4 GPIO4 GPIO4 GPIO4 | - - - 2 |0 R
5 GPIO5 GPIO5 GPIO5 | - - - 2|0 R
6 GPIO6 GPIO6 GPIO6 | - - y 2 | 0 R
7 GPIO7 GPIO7 GPIO7 | - - - 2 |0 R
8 GPIOS8 GPIOS GPIO8 | - SUBSPICST | - 210 R
9 GPIO9 GPIO9 GPIO9 | - SUBSPIHD | FSPIHD | 2 | 1 R
10 GPIO10 GPIO10 GPIO10 | FSPIIO4 SUBSPICSO | FSPICSO | 2 | 1 R
11 GPIO11 GPIO11 GPIO11 | FSPIIO5 SUBSPID FSPID 2 | 1 R
12 GPIO12 GPIO12 GPIO12 | FSPIIO6 SUBSPICLK | FSPICLK | 2 | 1 R
13 GPIO13 GPIO13 GPIO13 | FSPIIO7 SUBSPIQ FSPIQ 2 |1 R
14 GPIO14 GPIO14 GPIO14 | FSPIDQS | SUBSPIWP | FSPIWP | 2 | 1 R
15 XTAL_32K_P | GPIO15 GPIO15 | UORTS - - 2 |0 R
16 XTAL_32K_N | GPIO16 GPIO16 | UOCTS - - 2|0 R
17 GPIO17 GPIO17 GPIO17 | UTTXD - - 2 |1 R
18 GPIO18 GPIO18 GPIO18 | UTRXD CLK_OUT3 | - 2 | 1 R
19 GPIO19 GPIO19 GPIO19 | UTRTS CLK_OUT?2 | - 2 |0 R
20 GPIO20 GPIO20 GPIO20 | U1CTS CLK_OUT1 | - 210 R
21 GPIO21 GPIO21 GPIO21 | - - - 2|0 R
26 SPICST SPICST GPIO26 | - - - 2 | 3 -
27 SPIHD SPIHD GPIO27 | - - - 3| 3

28 SPIWP SPIWP GPIO28 | - - - 3| 3 -
29 SPICSO SPICSO GPIO29 | - - - 3| 3 -
30 SPICLK SPICLK GPIO30 | - - - 3| 3 -
31 SPIQ SPIQ GPIO31 | - - - 3| 3 -
32 SPID SPID GPIO32 | - - - 3| 3 -
33 GPIO33 GPIO33 GPIO33 | FSPIHD SUBSPIHD | SPIlO4 2 | 1 -
34 GPIO34 GPIO34 GPIO34 | FSPICSO | SUBSPICSO | SPIIO5 2 | 1 -
35 GPIO35 GPIO35 GPIO35 | FSPID SUBSPID SPIIO6 2 |1 -
36 GPIO36 GPIO36 GPIO36 | FSPICLK | SUBSPICLK | SPIIO7 2 |1 -
37 GPIO37 GPIO37 GPIO37 | FSPIQ SUBSPIQ SPIDQS | 2 | 1 -
38 GPIO38 GPIO38 GPIO38 | FSPIWP SUBSPIWP | - 2 |1 -
39 MTCK MTCK GPIO39 | CLK_OUT3 | SUBSPICST | - 2 | 1 -
40 MTDO MTDO GPIO40 | CLK_OUT? | - - 2 |1 -
41 MTDI MTDI GPIO41 | CLK_OUT1 | - - 2 | 1 -
42 MTMS MTMS GPIO42 | - - - 2 |1 -

REFER 104 ESP32-S3 TRM (fii % i v0.2)
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GPIO | 4% Yriig 0 D1 | Thiig 2 Tt 3 Yifie 4 | DRV| RST| 5]
43 UOTXD UOTXD GPIO43 | CLK_OUTT | - - 2 | 4 -
44 UORXD UORXD GPIO44 | CLK_OUT2 | - - 2 |3 -
45 GPIO45 GPIO45 GPIO45 | - - - 2 |2 -
46 GPIO46 GPIO46 GPIO46 | - - - 2 | 2 -
47 SPICLK_P SPICLK_DIFF | GPIOA47 | susseowceor | - - 2 | 1 -
48 SPICLK_N | SPICLK_DIFF | GPIO48 | swesecucnore | - - 2 | 1 -

R 5 g
“DRV” — iR BN VA (62 I R BRI B B 8 JEE
* 0 - IKBHLE = ~6 mA
o 1 - BRFHEGE = ~10 mA
* 2 - IKE LT = ~20 mA
e 3 - IKZh I = ~40 mA
SR E
“RST” — g i MR LS BB .
* 0-1E=0 (fAXHM)
1-1E=1 (% ARERE)
2-1E=1, WPD =1 (i Afligg, THIHRLLERE)
3-E=1, WPU=1 (M AfifE, FHrrfHEEE)
4-0OE=1, WPU=1 (iiithfliat, FhidiHeERe)

MTCK & {2 JE N T LR, BPIE=1, WPU =1,
B
* R- s RTC 10 MUX B4 RTC/ELIIIRE .

3.13 RTC I0 MUX 4 I RE A4

# 34 5T RTC & MIFIN . GPIO & & RTC Jifg.

#¢ 3-4. RTC 10 MUX #J1Ii%) RTC Mg

1* - g EFUSE_DIS_JTAG =1, M MTCK 4 7 j5=s, Bl IE=1,. @ EFUSE _DIS_JTAG =0, N

RTC GPIO No. | GPIO No. | &) RTC bt

0 1|2 3
0 0 GPIOO RTC_GPIOO | - | - | sar_i2c_scl_0?
1 1 GPIO1 RTC_GPIO1 | - | - | sar_i2c_sda_0?
2 2 GPIO2 RTC_GPIO2 | - | - | sar_i2c_scl_12
3 3 GPIO3 RTC_GPIO3 | - | - | sar_i2c_sda_12
4 4 GPIO4 RTC_GPIO4 | - | - -

WFw
REFER 105 ESP32-S3 TRM (fii % i v0.2)
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*3-4- % L

RTC GPIO No. | GPIO No. | #Jit R

0 1|2 3
5 5 GPIO5 RTC_GPIO5 | - | - -
6 6 GPIO6 RTC_GPIOG | - | - -
7 7 GPIO7 RTC_GPIO7 | - | - -
8 8 GPIOS8 RTC_GPIO8 | - | - -
9 9 GPIO9 RTC_GPIO9 | - | - -
10 10 GPIO10 RTC_GPIO10 | - | - -
11 11 GPIO11 RTC_GPIO11 | - | - -
12 12 GPIO12 RTC_GPIO12 | - | - -
13 13 GPIO13 RTC_GPIO13 | - | - .
14 14 GPIO14 RTC_GPIO14 | - | - y
15 15 XTAL_32K_P RTC_GPIO156 | - | - -
16 16 XTAL_32K_N RTC_GPIO16| - | - -
17 17 GPIO17 RTC_GPIO17 | - | - S
18 18 GPIO18 RTC_GPIO18 | - | - -
19 19 GPIO19 RTC_GPIO19 | - | - -
20 20 GPI020 RTC_GPIO20 | - | - -
21 21 GPIO21 RTC_GPIO21 | - | - -

A X sar_i2e xx MR RE, WEHEW 11 R WNAIZE (ULP-FSM, ULP-RISC-V)
[to be added later]: RTC 12C 5 #i1%.

# 3-5 5 T RTC 4 JIFIN Y. GPIO 4l K AL I g«

#¢ 3-5. RTC 10 MUX 45 ML Y fe

RTC GPIO No. | GPIO No. | %I 0 il >

0 0 GPIOO - -

1 1 GPIO1 TOUCH1 ADC1_CHO
2 2 GPIO2 TOUCH2 ADC1_CH1
3 3 GPIO3 TOUCH3 ADC1_CH2
4 4 GPIO4 TOUCH4 ADC1_CH3
5 5 GPIO5 TOUCH5 ADC1_CH4
6 6 GPIO6 TOUCHG ADC1_CH5
7 7 GPIO7 TOUCH?7 ADC1_CH6
8 8 GPIO8 TOUCHS8 ADC1_CH7
9 9 GPIO9 TOUCH9 ADC1_CH8
10 10 GPIO10 TOUCH10 | ADC1_CH9
11 11 GPIO11 TOUCH11 ADC2_CHO
12 12 GPIO12 TOUCH12 | ADC2_CH1
13 13 GPIO13 TOUCH13 | ADC2_CH2
14 14 GPIO14 TOUCH14 | ADC2_CH3
15 15 XTAL_32K_P XTAL_32K_P | ADC2_CH4
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3 10 MUX FiI GPIO #Z#u4i [%: (GPIO, 10 MUX)

RTC GPIO No. | GPIO No. | #Ji 0 il 1

16 16 XTAL_32K_N XTAL_32K_N | ADC2_CH5
17 17 GPIO17 - ADC2_CH6
18 18 GPIO18 - ADC2_CH7
19 19 GPIO19 USB_D- ADC2_CH8
20 20 GPIO20 USB_D+ ADC2_CH9
21 21 GPIO21 - -

3.14  wifrdndlA

3.14.1  GPIO Kl %5 £2 25 513k

AN A HuhE Y5 AT GPIO SEettbtik ¥y Mokl s it CREXTHBAE ), BLAREHAE S WEEST 1 & fo A th 35

942 1-4.
&K | ik sk | Vi
GPIO R B a7 {7 a8
GPIO_BT_SELECT_REG GPIO kiR 271758 0x0000 | /&
GPIO_OUT_REG GPIOO ~ 31 %t 25728 0x0004 | B/%5
GPIO_OUT_W1TS_REG GPIOO ~ 31 i H B 25754 0x0008 | HE
GPIO_OUT_W1TC_REG GPIOO ~ 31 % 2 Z5 {748 0x000C | K5
GPIO_OUT1_REG GPIO32 ~ 48 i 27 {748 0x0010 | B/%5
GPIO_OUT1_W1TS_REG GPIO32 ~ 48 i i B 2y 1748 0x0014 | HE
GPIO_OUT1_W1TC_REG GPIO32 ~ 48 i = F 1744 0x0018 | N5
GPIO_SDIO_SELECT_REG GPIO SDIO 3271758 0x001C | /5
GPIO_ENABLE_REG GPIQO ~ 31 % i i B 25 1748 0x0020 | B/%5
GPIO_ENABLE_W1TS_REG GPIOO ~ 31 % i BE B[ 27 7748 0x0024 | HE
GPIO_ENABLE_W1TC_REG GPIOO ~ 31 # i (i fig i B 271758 0x0028 | HE
GPIO_ENABLE1_REG GPIO32 ~ 48 i i (i BE 27 f7-4% 0x002C | B/%5
GPIO_ENABLE1_W1TS_REG GPIO32 ~ 48 # i (fi g B 27 758 0x0030 | HE
GPIO_ENABLE1_W1TC_REG GPIO32 ~ 48 # i i BE i 708 0x0034 | N5
GPIO_STRAP_REG Strapping 4 I 2F 174 0x0038 | Hi
GPIO_IN_REG GPIOO ~ 31 i A 271744 0x003C | Hi
GPIO_IN1_REG GPIO32 ~ 48 i \ 271748 0x0040 | M
GPIO_PINO_REG fit & GPIO pin 0 0x0074 | /B
GPIO_PIN1_REG fit & GPIO pin 1 0x0078 | {5
GPIO_PIN2_REG fit & GPIO pin 2 0x007C | /5
GPIO_PIN46_REG fit & GPIO pin 46 o0x012C | B8
GPIO_PIN47_REG fit & GPIO pin 47 0x0130 | B/
GPIO_PIN48_REG fit & GPIO pin 48 O0x0134 | B/5
GPIO_FUNCO_IN_SEL_CFG_REG MRS O 1k AR 2 fE e 0x0154 | /%5
GPIO_FUNC1_IN_SEL_CFG_REG HMEAE S 1 B AR A A 0x0158 | B/%5
GPIO_FUNC2_IN_SEL_CFG_REG HMRAE S 2 1k N2 AT O0x015C | /%5
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3 10 MUX FiI GPIO #Z#u4i [%: (GPIO, 10 MUX)

ZFR ik Hiuhk Vil
GPIO_FUNC253_IN_SEL_CFG_REG HMRAE S 253 i AR A 0x0548 | B/5
GPIO_FUNC254_IN_SEL_CFG_REG HNEAE S 254 (1% AR 2 TEAs 0x054C | /%5
GPIO_FUNC255_IN_SEL_CFG_REG HMRAE S 255 i AR Arae 0x0550 | B/5
GPIO_FUNCO_OUT_SEL_CFG_REG GPIOO 1Ak 5 5 B A A7 2 0x0554 | /5
GPIO_FUNC1_OUT_SEL_CFG_REG GPIO1 B4y 5 B e 2 e 0x0558 | /5
GPIO_FUNC2_OUT_SEL_CFG_REG GPIO2 4t 5 B e 2 0 0x055C | B/%5
GPIO_FUNC47_OUT_SEL_CFG_REG | GPIOA7 5k i Bk B 1750 0x0610 | B/E
GPIO_FUNC48_OUT_SEL_CFG_REG | GPIO48 4t 5B e 2 75 Ox0614 | /5
GPIO_CLOCK_GATE_REG GPIO | #2514 0x062C | ¥/5
QLRI Y e

GPIO_STATUS_REG GPIOO ~ 31 HIBpIR A 214 0x0044 | ¥/E
GPIO_STATUS1_REG GPIO32 ~ 48 HBRIR S 21748 0x0050 | B/%5
GPIO_PCPU_INT_REG GPIOO ~ 31 PRO_CPU iR S 7 5e 0x005C | Hi
GPIO_PCPU_NMI_INT_REG GPIO0 ~ 31 PRO_CPU JFERFi# HWRIRZS 27748 | Ox0060 | M
GPIO_PCPU_INT1_REG GPIO32 ~ 48 PRO_CPU ik 27158 0x0068 | Hi%
GPIO_PCPU_NMI_INT1_REG GPIO32 ~ 48 PRO_CPU it Hekas 2748 0x006C | Hi
rh T Y A AR

GPIO_STATUS_W1TS_REG GPIOO ~ 31 HBRIRAS B 27758 0x0048 | HE
GPIO_STATUS_W1TC_REG GPIOO ~ 31 IR I 70 0x004C | N5
GPIO_STATUST_W1TS_REG GPIO32 ~ 48 H WPk 25 B 27 17 58 0x0054 | N5
GPIO_STATUS1_W1TC_REG GPIO32 ~ 48 Hb IR ST 748 0x0058 | HE
GPIO i J5 27 f# 25

GPIO_STATUS_NEXT_REG GPIOO ~ 31 HlkfJE 27 1758 0x014C | Hi
GPIO_STATUS_NEXT1_REG GPIO32 ~ 48 B 251748 0x0150 | Hi%
A %5 725

GPIO_DATE_REG \ PR A Js ) 2 A Ox06FC | B/5

3.14.2 10 MUX Z§17-23514¢

AN BTG HIHE AT 1O MUX EEUE @ i (s 5 (ARG ML), B Bk I

AR A B E

R 1-4,
ZFR ik Hiht il
I0_MUX_PIN_CTRL H A LR T 2 e 0x0000 /5
I0_MUX_GPIOO_REG GPIOO fif B 25 {748 0x0004 /5
IO_MUX_GPIO1_REG GPIO1 fit & i f7as 0x0008 /5
I0_MUX_GPIO2_REG GPIO2 Fit & 251758 0x000C /5
I0_MUX_GPIO3_REG GPIO3 [if B 217 ae 0x0010 /5
I0_MUX_GPIO4_REG GPIO4 Fit & 251758 0x0014 /5
I0_MUX_GPIO5_REG GPIOS5 it B 21758 0x0018 /5
IO_MUX_GPIO6_REG GPIO6 M & 2 f7#% 0x001C /5
I0_MUX_GPIO7_REG GPIO7 fif B 25758 0x0020 /5
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3 10 MUX FiI GPIO #Z#u4i [%: (GPIO, 10 MUX)

ZFR ik Hihk il
I0_MUX_GPIO8_REG GPIOS8 Jif - Z5 1758 0x0024 /5
IO_MUX_GPIO9_REG GPIO9 [ir B 21748 0x0028 /5
I0_MUX_GPIO10_REG GPIO10 Jif B 7 {745 0x002C /5
IO_MUX_GPIO11_REG GPIOT i & 2 {78 0x0030 /5
IO_MUX_GPIO12_REG GPIO12 Jit s 54758 0x0034 /5
I0_MUX_GPIO13_REG GPIO13 Jif - Z 175 0x0038 /5
IO_MUX_GPIO14_REG GPIO14 Jit s 251758 0x003C /5
I0_MUX_GPIO15_REG XTAL_32K_P Jil & 27 1744 0x0040 /5
IO_MUX_GPIO16_REG XTAL_32K_N i & 27 {744 0x0044 /5
IO_MUX_GPIO17_REG GPIO17 Jit s 254758 0x0048 /5
I0_MUX_GPIO18_REG GPIO18 it & 251748 0x004C W5
IO_MUX_GPIO19_REG GPIO19 Jif & 7 {748 0x0050 B/5
I0_MUX_GPIO20_REG GPIO20 Jif - Z5 1758 0x0054 /5
IO_MUX_GPIO21_REG GPIO21 i B 2 {788 0x0058 /5
I0_MUX_GPIO26_REG SPICST [il & 27 1748 0x006C 5
IO_MUX_GPIO27_REG SPIHD [t & 25 4748 0x0070 /5
IO_MUX_GPIO28_REG SPIWP [t & 25 1758 0x0074 /5
I0_MUX_GPIO29_REG SPICSO it & 21748 0x0078 /5
IO_MUX_GPIO30_REG SPICLK i & 27 47-2% 0x007C /5
I0_MUX_GPIO31_REG SPIQ Bl A i 0x0080 STl
IO_MUX_GPIO32_REG SPID Jip & 29 f7-4¢ 0x0084 /5
I0_MUX_GPIO33_REG GPIO33 Jif & 2 {758 0x0088 /5
I0_MUX_GPIO34_REG GPIO34 il s 251748 0x008C BB
I0_MUX_GPIO35_REG GPIO35 Jif & 21798 0x0090 B/5
I0_MUX_GPIO36_REG GPIO36 Jif & 24758 0x0094 /5
IO_MUX_GPIO37_REG GPIO37 Ji & 251748 0x0098 /5
I0_MUX_GPIO38_REG GPIO38 it & 7 {745 0x009C /5
IO_MUX_GPIO39_REG MTCK [ & 27 {744 0x00A0 /5
IO_MUX_GPIO40_REG MTDO Pt & 254758 0x00A4 /5
IO_MUX_GPIO41_REG MTDI fif & 25 {748 0x00A8 /5
IO_MUX_GPIO42_REG MTMS L 27745 0x00AC BB
I0_MUX_GPIO43_REG UOTXD Jip & 25 1748 0x00B0 /5
IO_MUX_GPIO44_REG UORXD it & 2 /7. 4% 0x00B4 /5
I0_MUX_GPIO45_REG GPIO45 Jif & 27 47 45 0x00B8 /5
I0_MUX_GPIO46_REG GPIO46 ML ZF 745 0x00BC /5
IO_MUX_GPIO47_REG GPIOAT Tt 254758 0x00CO /5
I0_MUX_GPIO48_REG GPIO48 Jif - Z 1758 0x00C4 /5
3.14.3 SDM HA4idsa4é
AN I Hi kb3 A AR GPIO JeHbaik + OxOFOO (iiht s (RHXTHbAE) , HAREHAEE ST 1 24

Ao fitik 35 PHYSE 1-4.
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3 10 MUX FiI GPIO #Z#u4i [%: (GPIO, 10 MUX)

G | ik T
(e i

GPIO_SIGMADELTAO_REG SDMO 5 %5 LU it - 27 A7 4 0x0000 | B/
GPIO_SIGMADELTA1_REG SDM1 525 it B 27 1744 0x0004 | /8
GPIO_SIGMADELTA2_REG SDM2 |55 i - 25 758 0x0008 | /&
GPIO_SIGMADELTA3_REG SDM3 12 H it & 25 775 0x000C | /=
GPIO_SIGMADELTA4_REG SDM4 125 [ il & 25 1748 0x0010 | /%5
GPIO_SIGMADELTA5_REG SDM5 5 75 LU it ¥ 2 A7 4 0x0014 | 3/5
GPIO_SIGMADELTA6_REG SDMB6 525 it B 25 1744 0x0018 | /8
GPIO_SIGMADELTA7_REG SDM7 575 [ i - 2 {748 0x001C | ¥/5
GPIO_SIGMADELTA_CG_REG B | TS A 0x0020 | /5
GPIO_SIGMADELTA_MISC_REG MISC Z77:4s 0x0024 | /5
GPIO_SIGMADELTA_VERSION_REG A F 1 27 A7 0x0028 | BB

3.14.4 RTC IO MUX %1723 515

/N B BT k3 AR TR SRR AL e Bl + Ox0400 gyl fmfs s (AHX k), B AR R b4 2=
A1 A A Bt E T 1-4,

# 5 EED T
GPIO FC B/ B i 75 £

RTC_GPIO_OUT_REG RTC GPIO # i 27724 0x0000 | ¥/B
RTC_GPIO_OUT_W1TS_REG RTC GPIO # H 5 {3 234758 0x0004 | HE
RTC_GPIO_OUT_W1TC_REG RTC GPIO # Hi i35 B 758 0x0008 | HE
RTC_GPIO_ENABLE_REG RTC GPIO # H: (i fe 29 1728 0x000C | /5
RTC_GPIO_ENABLE_W1TS_REG RTC GPIO # Hi (i B B o 21758 0x0010 | HE
RTC_GPIO_ENABLE_W1TC_REG RTC GPIO i i 1 R 25 A7 08 0x0014 | HE
RTC_GPIO_STATUS_REG RTC GPIO H1 WPk 291748 0x0018 | B/5
RTC_GPIO_STATUS_WATS_REG RTC GPIO 1Ptk A B o 2572 0x001C | HE
RTC_GPIO_STATUS_W1TC_REG RTC GPIO Pk TE B 2708 0x0020 | HE
RTC_GPIO_IN_REG RTC GPIO # A Z 1744 0x0024 | Hik
RTC_GPIO_PINO_REG Pin0 RTC fii & 0x0028 | §/B
RTC_GPIO_PIN1_REG Pin1 RTC it & 0x002C | §/5
RTC_GPIO_PIN2_REG Pin2 RTC Fit & 0x0030 | ¥/5
RTC_GPIO_PIN3_REG Pin3 RTC fii & 0x0034 | §/5
RTC_GPIO_PIN19_REG Pin19 RTC it & 0x0074 | BB
RTC_GPIO_PIN20_REG Pin20 RTC Pt & 0x0078 | BB
RTC_GPIO_PIN21_REG Pin21 RTC Fii & 0x007C | /B
GPIO RTC el i %7 225

RTC_IO_TOUCH_PADO_REG Touch pad O it & #1725 0x0084 | /B
RTC_IO_TOUCH_PAD1_REG Touch pad 1 Fit & 27 f7-4% 0x0088 | BB
RTC_IO_TOUCH_PAD2_REG Touch pad 2 it & & 1744 0x008C | ¥/5
RTC_IO_TOUCH_PAD3_REG Touch pad 3 [it & ¥ 17-a% 0x0090 | /8
RTC_IO_TOUCH_PAD4_REG Touch pad 4 it & 2 f7-4¢ 0x0094 | BB
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3 10 MUX FiI GPIO #Z#u4i [%: (GPIO, 10 MUX)

ZFR ik Hiuhk FUBR
RTC_IO_TOUCH_PAD5_REG Touch pad 5 it & 2 f7-4¢ 0x0098 | ¥/5
RTC_IO_TOUCH_PAD6_REG Touch pad 6 Bt & 2F 17 ¢ 0x009C | /5
RTC_IO_TOUCH_PAD7_REG Touch pad 7 il & 27 f7-4¢ O0x00A0 | /5
RTC_IO_TOUCH_PAD8_REG Touch pad 8 [it & ¥ 17-#% OX00A4 | /B
RTC_IO_TOUCH_PAD9_REG Touch pad 9 it & 2 {755 0x00A8 | §/5
RTC_IO_TOUCH_PAD10_REG Touch pad 10 Jit & 21748 OX00AC | ¥/5
RTC_IO_TOUCH_PAD11_REG Touch pad 11 Jit & 25 f7-4% 0x00B0 | B/%5
RTC_IO_TOUCH_PAD12_REG Touch pad 12 Jit & 271748 0x00B4 | §/5
RTC_IO_TOUCH_PAD13_REG Touch pad 13 Fit & 2F 17 ¢ 0x00B8 | /5
RTC_IO_TOUCH_PAD14_REG Touch pad 14 Jit & 25 17-5% Ox00BC | /5

RTC_IO_XTAL_32P_PAD_REG

32KHz crystal P-pad il & 277744

0x00CO | /5

RTC_IO_XTAL_32N_PAD_REG

32KHz crystal N-pad i B 27 1748

Ox00C4 | /5

RTC_IO_RTC_PAD17_REG I 17 BT A 0x00C8 | /5
RTC_IO_RTC_PAD18_REG BT W BT 0x00CC | #/5
RTC_IO_RTC_PAD19_REG 19 I E A A 0x00D0 | /5
RTC_IO_RTC_PAD20_REG B 20 pYRL B A4 0x00D4 | /5
RTC_IO_RTC_PAD21_REG B 21 (W B A 0x00D8 | /5
RTC_IO_XTL_EXT_CTR_REG SR GPIO (i REE OX00EO | /5

RTC_IO_SAR_I2C_IO_REG

RTC 12C Pad £ 7 7a%

OxO0E4 | /5

JBAS A5 AE 4

RTC_IO_DATE_REG ‘ W A5 1 B s Ox01FC S W=
3.15 HHEH
3.15.1 GPIO A5 frne
Register 3.1. GPIO_BT_SELECT_REG (0x0000)
<&
S
?é&/

0x000000

‘ Reset

GPIO_BT_SEL {48 (/%)
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3

IO MUX #i1 GPIO Az 44 [ (GPIO, 10 MUX)

Register 3.2. GPIO_OUT_REG (0x0004)

E ]

‘ 0x000000 \ Reset

GPIO_OUT_DATA_ORIG {#j& GPIO #1445t T, GPIOO ~ 21 Hl GPIO26 ~31 [ Hiffi. bit0 ~
bit21 F{E 5 HIXT R GPIOO ~ GPIO21 [ HifiE; bit26 ~ bit31 f{E 4 HiIXT B GPIO26 ~ GPIO31
[ R . bit22 ~ bit25 sk, (3/5)

Register 3.3. GPIO_OUT_W1TS_REG (0x0008)

E ]

‘ 0x000000 \ Reset

GPIO_OUT_WITS GPIOO ~ 31 #j i B 2i 7w . B8 1, GPIO_OUT_REG A (it 1.
He HERR A AR SR B GPIO_OUT_REG. (HE)

Register 3.4. GPIO_OUT_W1TC_REG (0x000C)

E 3

‘ 0x000000 \ Reset

GPIO_OUT_ W1TC GPIOO ~ 31 fith i =474, A —fr% 1, W GPIO_OUT_REG HiyHI R fir &>
HE. T A A Ak % GPIO_OUT_REG. (H5)

REFER 112 ESP32-S3 TRM (fii % i v0.2)

S SRR UL


https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=5422&sections=&version=0.2

3

IO MUX #i1 GPIO Az 44 [ (GPIO, 10 MUX)

Register 3.5. GPIO_OUT1_REG (0x0010)

O<2¥CQ
&
S O\S&\/
@)%@G §©/
E aE ]
‘O O 0 0 0 0 0 O o0 o 0x0000 ‘Reset

GPIO_OUT1_DATA_ORIG fijf GPIO % izt R, GPIO32 ~ 48 [k Hifii. bitO ~ bit16 f{E 4> 51
Yt GPIO32 ~ GPIOA48 i it . bit17 ~ bit21 ok, (3/5)

Register 3.6. GPIO_OUT1_W1TS_REG (0x0014)

),\{o
@b\ O\S&\/
@’%QF\ @Q\O/
> T ]
\o 0 000 0 0 0 0 o| 0x0000 \Reset

GPIO_OUT1_WITS GPIO32 ~ 48 #ij i B ai fr e, {7 1, W GPIO_OUT1_REG HyAH A
W 1, W A ARk B AL GPIO_OUT1_REG. (HF)

Register 3.7. GPIO_OUT1_W1TC_REG (0x0018)

O
&
N7
@Q’& O\S&
% O7
& &
‘31 22|21 0‘
‘O 0 0 0 0 0 0O 0 0 o 0x0000 ‘Reset

GPIO_OUT1_WATC GPIO32 ~ 48 it i % 274 (i 1, Ml GPIO_OUT1_REG iRz fi
L 3k R ILAFERRINE GPIO_OUTY_REG., (H5)
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3 10 MUX Fi1 GPIO 3z #u4H [ (GPIO, 10 MUX)

Register 3.8. GPIO_SDIO_SELECT_REG (0x001C)

\oooooooooooooooooooooooo| 0x0 \Reset

GPIO_SDIO_SEL ##8 (3/%5)

Register 3.9. GPIO_ENABLE_REG (0x0020)

<&

<7
N
@

O 7
NG
@2

‘ 0x000000 \ Reset

GPIO_ENABLE_DATA GPIOO ~ 31 # i i fie 25172, (3/5)

Register 3.10. GPIO_ENABLE_W1TS_REG (0x0024)

E ]

\ 0x000000 \ Reset

GPIO_ENABLE_W1TS GPIOO ~ 31 4t (BB A /74 . &% 1, W GPIO_ENABLE_REG
WA B 1. Y HEFEG H LA A8k B A GPIO_ENABLE_REG. (H5)

Register 3.11. GPIO_ENABLE_W1TC_REG (0x0028)

,&O
N
<
VQ’
8
‘ 31 0 ‘
‘ 0x000000 \ Reset

GPIO_ENABLE_ W1TC GPIOO ~ 31 i i fli fEiG Z A f¢s . M—7% 1, N GPIO_ENABLE_REG 1
RN Ef . T RO I A7 % GPIO_ENABLE_REG. (H5)
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3 10 MUX Fi1 GPIO 3z #u4H [ (GPIO, 10 MUX)

Register 3.12. GPIO_ENABLE1_REG (0x002C)

é?
Q;\/
N
& N
& s>
‘31 22|21 0‘
\o 0 0000 0 0 O o| 0x0000 \Reset

GPIO_ENABLE1_DATA GPIO32 ~ 48 i {fiRE 2714, (B/5)

Register 3.13. GPIO_ENABLE1_W1TS_REG (0x0030)

&
N
N/
pNS
S ¥
(A /
S 5O
& &

‘ 31 22|21 0 ‘
‘ o 0 0 0O 0O 0O o o o0 o 0x0000 ‘Reset

GPIO_ENABLE1_W1TS GPIO32 ~ 48 # i i g & A (7w - BF—17 8 1, W GPIO_ENABLE1_REG
HAAH S O 1, v HERRGE L3 A ok B GPIO_ENABLE1_REG. (H %)

Register 3.14. GPIO_ENABLE1_W1TC_REG (0x0034)

<O
Q;\ 7

?@\/

e

@)
NG
C/)z

‘31 22|21 0‘

\o 0 0 00 0 0 0 O oL 0x0000 \Reset

GPIO_ENABLE1_W1TC GPIO32 ~ 48 i t (i fE i & 478 . &7 1, W GPIO_ENABLE1_REG
PR % . ¥ HEREBH LA 7 &5 % GPIO_ENABLET_REG. (H5)
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3

IO MUX #i1 GPIO Az 44 [ (GPIO, 10 MUX)

Register 3.15. GPIO_STRAP_REG (0x0038)

‘31 16 | 15 0‘

GPIO_STRAPPING GPIO Strapping {f : bit5 ~ bit2 43 Bil%} i GPIO3. GPIO45 . GPIOO #1 GPIO46. ( 1
%)

Register 3.16. GPIO_IN_REG (0x003C)

E ]

‘ 0 ‘Reset

GPIO_IN_DATA_NEXT GPIOO ~ 31 fi Aff. & (iRE TSNS Ean RS
FE, BRI 15 R ARSI R, BEAR 0. (i)

Register 3.17. GPIO_IN1_REG (0x0040)

GQ)& \é 7
& 7
\§

‘31 22|21 0‘

\oooooooooo 0 \Reset

GPIO_IN_DATA1_NEXT GPIO32 ~ 48 i Afi. H— (R —MEMB R SN A, (HiE)
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3 10 MUX Fi1 GPIO 3z #u4H [ (GPIO, 10 MUX)

Register 3.18. GPIO_PIN/_REG (: 0-48) (0x0074+0x4*")

<
Q” & P
i < Q;\Q?\ 4(8\ &
%?‘ <<\C9 <<>>Q/ Q C))\/ Q\ OQ//
K7 O% ?\{_ % \\é Q7 4%
s o S 2 IS
QO 7/ 7/
& S R ® T
o O/ O 507 507 % O 507 507
@ & & & & ¢ & & &
‘31 18 | 17 13| 12 11|10 |9 716 514 3 2 1 0‘
\o 0O 000 0O0OGOT OTU OGO OO0 O 0x0 o0 |0 ox0 |0 of oxo [o] oxo \Reset

GPIO_PINn_SYNC2_BYPASS {iifig GPIO # AfZ 245 41k APB W4h I sk PR ESE. 08 %
A 1 FREATFEASE: 2 8 3: IR E. (8/5)

GPIO_PIN/_PAD_DRIVER “EukzhiksE. O: IEFHL; 10 JFiwtt. (8/5)

GPIO_PINn_SYNC1_BYPASS fiifig GPIO i A5 54— APB 4 b I sk FIvs R 4. 00 %
A 1 FREATFEASE 28 3 EFRE. (8/5)

GPIO_PIN/_INT_TYPE i Alkd. (3%/5)

2 GPIO il

HviRiiy V.2

TR Uk

Bk

KA Pl &

o P &

GPIO_PIN/_WAKEUP_ENABLE f{iifit GPIO i, {Xfigfr CPU M Light-sleep Bitmaig. (/%)

a ~ WO N =+ O

GPIO_PIN/_CONFIG %8 . (i%/5)

GPIO_PIN/_INT_ENA i {life(ii. bit13: {fifk CPU Hikr; bit14: ffife CPU kSt . (3/5)
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IO MUX #i1 GPIO Az 44 [ (GPIO, 10 MUX)

3
Register 3.19. GPIO_FUNCy_IN_SEL_CFG_REG (y: 0-255) (0x0154+0x4*,)
o
)
o &
< \e/ \e/
>$ X X
& S N
& &8 &
0|0 0x0 ‘Reset

GPIO_FUNCy_IN_SEL M AL S V BIEREEHIOL. BEALERE 1 > GPIO A ki A IS 17
TR B PR 038, I AR5 Ay g -5 B etk OxBC , Tl A5 T A AR~ (3555 )

GPIO_FUNCy_IN_INV_SEL &8 AMH. 11 % 00 Rk, (B/5)
GPIO_SIGy_IN_SEL 351% GPIO Ar#/fifs, 1: it GPIO Ae#esEfs; 0: Hismad 10 MUX 8=

SN (/5)

Register 3.20. GPIO_FUNCx_OUT_SEL_CFG_REG (x: 0-48) (0x0554+0x4*x)

R %
%) 9
é@ig\éA &
+<O+O<O+0 e
pdedend o
& S S
& £ &
‘31 12|11|10|9|8 0‘
\oooooooooooooooooooo|0|o|o| 0x100 \Reset
GPIO_FUNCx_OUT_SEL GPIO &M X Mt h{ES ks r. Hh v (0<=/<256) &EH#

Sk v 5 GPIO il x. fHA 256 #E#E GPIO_OUT_REG/GPIO_OUT1_REG[] #i
GPIO_ENABLE_REG/GPIO_ENABLE1_REG [x] £ % R 6. (/%)

GPIO_FUNCx_OUT_INV_SEL 0: ARiftiyife; 1: bbb, (5/5)
GPIO_FUNCx_OEN_SEL 0: R 4MerysHEfefs S 10 sHfi ] GPIO_ENABLE_REG[] FifE

RS . (B9/5)

GPIO_FUNCX_OEN_INV_SEL O: Rffhmth(EREfF's: 1 il fipefEs. (89/5)

ESP32-S3 TRM (Tl 4 1 v0.2)
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3

IO MUX #i1 GPIO Az 44 [ (GPIO, 10 MUX)

Register 3.21. GPIO_CLOCK_GATE_REG (0x062C)

GPIO_CLK_EN [ppf| 4% lRE. tLAiE 1, MmshE duzfe. (30/5)

Register 3.22. GPIO_STATUS_REG (0x0044)

N
«@&2
o@é
S
s
B ]
‘ 0x000000 \ Reset

GPIO_STATUS_INTERRUPT GPIOO ~ 31 HIpkSZ 72, (5/5)

Register 3.23. GPIO_STATUS1_REG (0x0050)

OQ&
&
\)%
&& éé\
QZ)%Q) ('QQ\O/
‘31 22|21 0‘
[0 0 0 0o 000 0 0 0 0x0000 |Reset
GPIO_STATUS1_INTERRUPT GPIO32 ~ 48 Rk S 7EE, (H/E)
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3

IO MUX #i1 GPIO Az 44 [ (GPIO, 10 MUX)

Register 3.24. GPIO_PCPU_INT_REG (0x005C)

E 3

‘ 0x000000 \ Reset

GPIO_PROCPU_INT GPIOO ~ 31 PRO_CPU Hlpik#s. @R GPIO_PINN_REG 1 bit13 & H- A
2, BPfERE CPU i, W ZFA7a8 U i R PRS- 5 GPIO_STATUS_REG HAHLY. bit (15 16
IS8 (Hi)

Register 3.25. GPIO_PCPU_NMI_INT_REG (0x0060)

E ]

‘ 0x000000 \ Reset

GPIO_PROCPU_NMI_INT GPIOO ~ 31 PRO_CPU HEJ¢illi TPk S 277788, 14 GPIO_PINN_REG
oobittd w R R, BIEAE CPU  HEBE iR b, W) b 25 A 2% B R B9 R IR S Y. 5
GPIO_STATUS_REG H#H W bit i ek S—3k. (Hi%)

Register 3.26. GPIO_PCPU_INT1_REG (0x0068)

S
N7
QQO
QO
@ &
% O7
& &
‘31 22|21 0‘
\o 0 00 00O 0O OO0 O 0x0000 \Reset

GPIO_PROCPU1_INT GPIO32 ~ 48 PRO_CPU H IR FF 124 - U GPIO_PINN_REG # bit13 &
HAPARL, BIEERE CPU Hilr, Wi s i iy R IBRIR S .5 GPIO_STATUST_REG HAH M. bit
B PRS2 (HER)
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3

IO MUX #i1 GPIO Az 44 [ (GPIO, 10 MUX)

REFER 121 ESP32-S3 TRM (fii % i v0.2)

Register 3.27. GPIO_PCPU_NMI_INT1_REG (0x006C)

S
N7
&
NY
o3
O
GQ’& K
) O
& &
‘31 22 | 21 0‘
‘O 0O 0 0 0 0O 0O 0O 0 O 0x0000 ‘Reset

GPIO_PROCPU_NMI_INT GPIO32 ~ 48 PRO_CPU dEBilli Wik & 748,
GPIO_PINN_REG ' bit14 EHLFA R, BIfEGE CPU R B#ill b hr, I 25 77 2% i s 4 o Ik
RSN5 GPIO_STATUST_REG WA M. bit iy IWRRS—2. (HEE)

Register 3.28. GPIO_STATUS_W1TS_REG (0x0048)

E ]

‘ 0x000000 ‘ Reset

GPIO_STATUS _WITS GPIOO ~ 31 IR B A figs. FFALE 1, W GPIO_STATUS_INTERRUPT
R R 1. e HERAE A ok B GPIO_STATUS_INTERRUPT, (H%E)

Register 3.29. GPIO_STATUS_W1TC_REG (0x004C)

O
«
N
=
&
oé\
N
&

E ]

‘ 0x000000 \ Reset

GPIO_STATUS W1TC GPIOO ~ 31 T Nl s —frE 1, 0

GPIO_STATUS_INTERRUPT  Hr gy A W 7 th &35 . W MEMGEH L FAHB REF
GPIO_STATUS_INTERRUPT. (H'E)

S SRR UL


https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=5422&sections=&version=0.2

3 10 MUX Al GPIO =z #fkfifs (GPIO, 10 MUX)
Register 3.30. GPIO_STATUS1_W1TS_REG (0x0054)
<
N
@ﬁ
» 4
& Y
& &
‘31 22|21 0‘
\o 0000 O0O0UOT OO0 0x0000 \Reset
GPIO_STATUST_WITS GPIO32 ~ 48 1 ik & B 7 27 17 38, — B,
GPIO_STATUS_INTERRUPTY w41 W {7t B 1. ¥ HE2E i H 0t 25 77 2% ok & {0
GPIO_STATUS_INTERRUPT1, (H%E)
Register 3.31. GPIO_STATUS1_W1TC_REG (0x0058)
<O
N
)
0%
) NS
© <
& $°
‘31 22|21 0‘
\o 0000 O0O0OT 0O 0X0000 \Reset
GPIO_STATUST_WITC GPIO32 ~ 48 Wi RSBELRIER & M8 1, W
GPIO_STATUS_INTERRUPT1T g A . i th 5 78 2. W HHMG AR FEHRLES
GPIO_STATUS_INTERRUPT1, ( HE)
Register 3.32. GPIO_STATUS_NEXT_REG (0x014C)
&
&
N
(8@
S
Q
é\v
&
0x000000 ‘ Reset
GPIO_STATUS_INTERRUPT_NEXT GPIOO ~ 31 HlliiifsS, AR E N ETHUS . FHush
Wi. PR STV . (i)
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3 10 MUX Fi1 GPIO 3z #u4H [ (GPIO, 10 MUX)

Register 3.33. GPIO_STATUS_NEXT1_REG (0x0150)

&
£
é,@*
0%
& &
& s>
\o 0O 0 OO0 0O 0O 0 O 0x0000 \Reset
GPIO_STATUS1_INTERRUPT_NEXT GPIO32 ~ 48 [y hliafs2. (Hi%)
Register 3.34. GPIO_REG_DATE_REG (0x06FC)
QJ& Oé(o
& 07
N &
\o 0 0 0 0x1907040 \Reset
GPIO_DATE JiRA¥ fil 2ifias. (B/5)
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3 10 MUX Fi1 GPIO 3z #u4H [ (GPIO, 10 MUX)

3.15.2 10 MUX %1723

Register 3.35. |I0_MUX_PIN_CTRL (0x0000)

& D
& & O o
S Q/\& / o N\ o~
O$Q/ \2\/ Q\// ®// ®//
L9 & & A
S SO & N3 o
J Y = S+ =
5 S s
@ Q7 O Q7 Q7 Q7

‘31 16|15|14 12|11 8|7 4|3 0‘
\ ox0 |O><O| 0x2 | 0x0 | ox0 | 0x0 \Reset

IO_MUX_PIN_CTRL_CLKx [ig'# 12S0 #h i i i 5] -
CLK_OUT1, it IO_MUX_PIN_CTRL_CLK1 = 0x0;
CLK_OUT2, [t IO_MUX_PIN_CTRL_CLK2 = 0x0;
CLK_OUT3, it IO_MUX_PIN_CTRL_CLK3 = 0x0,
FIC ¥ 1251 SBEm a2
CLK_OUT1, [t IO_MUX_PIN_CTRL_CLK1 = OxF;
CLK_OUT2, [ii & IO_MUX_PIN_CTRL_CLK2 = OxF;
CLK_OUT3, il IO_MUX_PIN_CTRL_CLK3 = OxF.
LR
Higf EAR &AL S .

CLK_OUT1 ~ 3 nJ¥£ 10 MUX & I BE81 35 R Aif]

IO_MUX_SWITCH_PRT_NUM GPIO 45 il H Y5 P S 15, ZE R BT Sk —~ APB fisp4af ] 30

I0_MUX_PAD_POWER_CTRL %4t GPIO33 ~ 37 [ i . 1: 33 VDD_SPI 1.8 V ftH; 0:

#$% VDD3P3_CPU 3.3 V fitHi,

IREER SR 124
S SCR R L
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3 10 MUX Fi1 GPIO 3z #u4H [ (GPIO, 10 MUX)

Register 3.36. I0_MUX_n_REG (1: GPIO0-GPIO21, GP1026-GP1048) (0x0010+4")

Y 2 5 O > O
¢” ¥ F KT gl
&P STISSE . PPELEYE
S & FFE S S
& N P PP S PPN
N S S S S S I i ISl ek

‘31 16| 15 8 716 5

14 12|11 10| 9

|
\o 0 000 0O0OO0OGOTO OGO OGO OGO OO0 O O|O><O| 0x0 |Ox2 |0|0|0| 00 |o|o|o|o|o\Reset

IO_MUX_MCU_OE  [EMALA N Ik i B RE. 10 #ihififg; O fbiXi. (3v5)
IO_MUX_SLP_SEL &I MEMRIEALS: . & 1 FEREIEIRI. (39/5)

IO_MUX_MCU_WPD BRI NI FHL0ERE. 10 NES FHC6ERE; O WA FRIEH . (8/5)
IO_MUX_MCU_WPU BRI 4R LA fifE. 1 NERLAI6ERE; O PRB L&, (8/5)
IO_MUX_MCU_IE ENREATE MM AR, 1: MAMERE; 00 BAXM. (8¢/5)
IO_MUX_FUN_WPD #MIrg FHrfEfE. 1: WMTFHMERE; 0: WMTFHIRM. (3/5)
IO_MUX_FUN_WPU iy EfifEfE. 1: A ERIfERE; O: A LIk, (3/5)
IO_MUX_FUN_IE EHIEHAMRE. 1: FAMEE; 00 MAXMK. (3/5)

IO_MUX_FUN_DRV &4 IR SRR, 0: ~5mA; 1: ~1T0mA; 2: ~20mA; 3: ~40mA, (i/5)

IO_MUX_MCU_SEL {554 10 MUX 2hiE. 0: & Function O; 1: 4% Function 15 DAt
fe. (Bv/5)

IO_MUX_FILTER_EN &% A (5 SUEHCOERE. 1: DEDCAERE; O JR¥kM. (B/5)

3.15.3 SDM %173

Register 3.37. GPIO_SIGMADELTAn_REG (n: 0-7) (0x0000+4*)

&
/Q\ \é
éq)c\ Bl Evig
& s> &
,731 16|15 8|7 0‘
[0 00000 00000O00O0GO0O0 0 O Oxff | 0x0 |Reset
GPIO_SDr_IN il SDM #5951 i astb. (8/5)
GPIO_SDn_PRESCALE [t APB_CLK /Ml &4k, (3¢/5)
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3 10 MUX #iI GPIO xz#uffif%: (GPIO, 10 MUX)
Register 3.38. GPIO_SIGMADELTA_CG_REG (0x0020)
e
S
&
07 N
Q\O? &2
& &
\oooooooooooooooooooooooooooooooo\Reset
GPIO_SD_CLK_EN f{i#ifig SDM it B2y e mymtsh. (3/%)
Register 3.39. GPIO_SIGMADELTA_MISC_REG (0x0024)
e
S
&
%Q\/Oé Q\Q)&
$& &
‘31 30 | 29 0‘
\oooooooooooooooooooooooooooooooo\Reset
GPIO_FUNCTION_CLK_EN fiifig SDM ffjitsp. (352/%5)
GPIO_SPI_SWAP {#8. (3/8)
Register 3.40. GPIO_SIGMADELTA_VERSION_REG (0x0028)
§
GQ)& “oo/
& &
‘31 28 | 27 0‘
\o 0 0 o0 0x1802260 \Reset
GPIO_SD_DATE A fil 7 fia%. (5/5)
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3 10 MUX Fi1 GPIO 3z #u4H [ (GPIO, 10 MUX)

3.15.4 RTC IO MUX 751773

Register 3.41. RTC_GPIO_OUT_REG (0x0000)

é?‘
O\S&/
QQ\O/ ,\@6\
<2/~\0/ \@)%Q’
‘31 109 0‘
\ 0 0 00 00 O0O0O0 O O‘Reset

RTC_GPIO_OUT_DATA GPIOO ~ 21 #7472 . bit10 Xti. GPIOO, bit11 XfRz GPIOT, DAk
fe. (B/%5)

Register 3.42. RTC_GPIO_OUT_W1TS_REG (0x0004)

),\g%
?\/
Q
A7
o
QX S
9 4
& ¢
‘31 109 0‘
\ 0 oooooooooo\Reset

RTC_GPIO_OUT_DATA_W1TS GPIOO ~ 21 #ij i B A f7as. & 1, RTC_GPIO_OUT_REG
WA O 1. i HERREE IS ek B RTC_GPIO_OUT_REG. (H5)

Register 3.43. RTC_GPIO_OUT_W1TC_REG (0x0008)

)60
&
O\s& ‘
Cg\o ’ @‘Z’&
Q}\&Q/ §®%®
| 31 10 | 9 0 ‘
\ 0 |o 0 0000 0 0 O O‘Reset

RTC_GPIO_OUT_DATA W1TC GPIOO~21 it i B 37 (744 - 44— f'& 1, W RTC_GPIO_OUT_REG
R AR S . SRR BRI LA & k% RTC_GPIO_OUT_REG., (H5)
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3 10 MUX #i1 GPIO Az 4[4 (GPIO, 10 MUX)
Register 3.44. RTC_GPIO_ENABLE_REG (0x000C)
<
e&V
C?Q\O/ @Q’&
<07 &
& AN
‘31 10|9 0‘
\ 0 |0000000000\Reset
RTC_GPIO_ENABLE GPIOO ~ 21 # i {#ifig. bit10 X GPIOO, bit11 %} GPIO1, PAILEHE. I
frE 1, Bl GPIO BRI A . (BY/5)
Register 3.45. RTC_GPIO_ENABLE_W1TS_REG (0x0010)
&
(<//
@Q’V
QQ\O/ ,\@&
07 ®@®
& A\
‘31 10]9 0‘
\ 0 oooooooooo\Reset
RTC_GPIO_ENABLE_W1TS GPIOO ~ 21 #®yHifligEE M A fEes. & —fvE 1, 0
RTC_GPIO_ENABLE_REG A W 7 K & 1. ¥ #E 75 68 ) 06 35 17 4% ok B U
RTC_GPIO_ENABLE_REG. (H%E)
Register 3.46. RTC_GPIO_ENABLE_W1TC_REG (0x0014)
&
(<//
e&v
CﬁQ\O/ @Q’&
<07 &
& N
‘31 10|9 0‘
L 0 |0000000000\Reset
RTC_GPIO_ENABLE_W1TC GPIOO ~ 21 (e A%, 4 -5 1, W
RTC_GPIO_ENABLE_REG RN LR R R e EEMH T ARG S
RTC_GPIO_ENABLE_REG. (HE)
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3 10 MUX Fi1 GPIO 3z #u4H [ (GPIO, 10 MUX)

Register 3.47. RTC_GPIO_STATUS_REG (0x0018)

S
&
&
Cg\ @Q’&
O %)
& N
‘31 109 0‘
\ 0 0 00 00 0O0O0 O O‘Reset

RTC_GPIO_STATUS_INT GPIOO ~ 21 iRk FF 74 . bit10 XFR. GPIOO, bit11 Xh GPIO1T, PA
BRI, A ERNV AIRE RTC_GPIO_PINN_REG Zifisidy RTC_GPIO_PINAINT_TYPE
WA A . O fREBA I 1 RRFEFHHNHW. (B/5)

Register 3.48. RTC_GPIO_STATUS_W1TS_REG (0x001C)

&
%
\%
&
o8
@Q\ (@&
O %)
& &
‘31 lﬂg 0‘
\ 0 |oooooooooo\Reset

RTC_GPIO_STATUS_INT_W1TS GPIOO ~ 21 o ik & 85 7 25 17 28, —fiE 1,
N RTC_GPIO_STATUS_INT  Hp AH B A 0 RF B 1. v MEF A 0L & 7 48 R B 0L
RTC_GPIO_STATUS_INT, (HE)

Register 3.49. RTC_GPIO_STATUS_W1TC_REG (0x0020)

O
\$<\
A 7
3
&
o9
QQ\ ,\@6\
O %)
& N
‘31 109 0‘
\ 0 oooooooooo\Reset

RTC_GPIO_STATUS_INT_W1TC GPIOO ~ 21 1 iR 35 & T 95 17 28, — i E 1,
] RTC_GPIO_STATUS_INT  rt 4 AH I A7 05 7 25, 3 HEHEME H L FELS LG E
RTC_GPIO_STATUS_INT, (H%E)
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3 10 MUX Al GPIO =z #fkfifs (GPIO, 10 MUX)
Register 3.50. RTC_GPIO_IN_REG (0x0024)
& s
& &
‘31 10|9 0‘
\ 0 |0000000000\Reset
RTC_GPIO_IN_NEXT GPIOO ~ 21 ¥ AfH. bit10 X%} GPIOO, bit11 %tk GPIOT, PAZEHE. &4
bit {3 pad MR AE, R ohg I AR, Hbit (AR 1, R oG A IRHL -, I bit
K 0. (HisE)
Register 3.51. RTC_GPIO_PIN_REG (n: 0-21) (0x0028+0x4*1)
VQ)&
&
{S,QQ/ <2<<’ <)®
& & ©
Q\%\’\/ \%Q/ \e\'\/
O Q7 Q7
&6 £ & Q}@& & Q)&&
& & & & &
\oooooooooooooooooooooo oooooooo\Rese»c
RTC_GPIO_PINn_PAD_DRIVER 45 I0RghERZifrge. 0 EdHH: 10 FiRE. G/5)
RTC_GPIO_PIN_INT_TYPE GPIO ikt 2ifise., (3/5)
0: %/ GPIO i
10 IRk
2: NI
3 ATk
4: {IGH Pl
5: LTl A
RTC_GPIO_PIN_WAKEUP_ENABLE GPIO i f{fifiE. HEELE H M Light-sleep Hefigt, (5/5)
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3 10 MUX Fi1 GPIO 3z #u4H [ (GPIO, 10 MUX)

Register 3.52. RTC_IO_TOUCH_PAD/_REG (/: 0-14) (0x0084+0x4*/))

L L
P (Fo P S 353 K
O O KO R K
S0 R bl
s O« N « O OO N

U 7 SN L i i S S S 0 S e il o
&L R & RS 8
‘ 31 | 30 29| 28 27 | 26 23| 22 21 20 19 | 18 17| 16 15 14 13 | 12 0‘
\0210 0 ofo olo ooooooooooooo\Reset

RTC_IO_TOUCH_PAD/_FUN_IE T {E#EX T AR, (3/%5)
RTC_IO_TOUCH_PAD/_SLP_OE REHRI R T flifE. (3/5)
RTC_I0_TOUCH_PAD/_SLP_IE HEHRA N AMifE. (3/5)
RTC_IO_TOUCH_PAD/_SLP_SEL 0: JCREHRASA: 1: fHEEREIRM. (B0/5)
RTC_IO_TOUCH_PAD/_FUN_SEL Function #4% (/%)

RTC_IO_TOUCH_PAD/_MUX_SEL ¢ RTC 45 i A 8748 s A, WIDAEE O, RIEFRAL
FEM@MA. (3/5)

RTC_IO_TOUCH_PAD/_XPD fil{#i{%)ss [, (3/5)

RTC_IO_TOUCH_PAD_TIE_OPT ERiAfilifsife idaspiia iz, O higy; 1: Fifik. (Bv/5)
RTC_IO_TOUCH_PAD/_START Jalfiliift jgs. (5/5)

RTC_IO_TOUCH_PADn_RUE {HREE I . 10 ES LFifERE; O: WP Liiki. (5/5)
RTC_IO_TOUCH_PADn_RDE f{HREE IR . 1: WETHMERE; 00 WIS FHikEM. (5/5)

RTC_IO_TOUCH_PADn_DRV &£ BIRERaN5EE . 0: ~5 mA; 1: ~10mA; 2: ~20 mA; 3: ~40
mA. (1/5)
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3 10 MUX Fi1 GPIO 3z #u4H [ (GPIO, 10 MUX)

Register 3.53. RTC_IO_XTAL_32P_PAD_REG (0x00CO0)

R AN
SRS OSSR ES
R BaF DS S o e 3 0
s &P 5 & & FFs 5
5 P Y 5 oS oY s o
& &TEE & ETEELLLE &

RTC_IO_X32P_FUN_IE ffifig TAEBIA T EMmA. (B/5)

RTC_IO_X32P_SLP_OE ffifighfitsi=X T M. (B/5)
RTC_IO_X32P_SLP_IE {fifgHEARAL FEMmA. (F/5)
RTC_IO_X32P_SLP_SEL 1: ffiggHEH#i=; 0: CPMEIRM. (5/5)
RTC_IO_X32P_FUN_SEL Function 1. (/%)

RTC_IO_X32P_MUX_SEL 1: y#flifij RTC GPIO; O: yefili iy GPIO. (3%/%)
RTC_IO_X32P_RUE 4 FHufiig. 1: M ERrfEng: 0: WS BHi kM. (B/5)
RTC_IO_X32P_RDE I MHiffife. 1: WH NHfEse; O: W FHiXH. (8/5)

RTC_IO_X32P_DRV &4 BIIKENREE ., 0: ~BmA; 1: ~10mA; 2: ~20 mA; 3: ~40 mA., (/)
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3 10 MUX Fi1 GPIO 3z #u4H [ (GPIO, 10 MUX)

Register 3.54. RTC_IO_XTAL_32N_PAD_REG (0x00C4)

K e &«
PR R N Q?ngq/o >
K& B O
q/%/ q/%/q/%/ Q,%/ q/%/ q/%/q/%/q/%/q/%/
S R e S P P PPN S
& 9 9007 5 R R I X 58
& & &L & & & &L &

RTC_IO_X32N_FUN_IE T{E#X T AflifE. (52/5)

RTC_IO_X32N_SLP_OE [EfRK N th e, (3/5)

RTC_IO_X32N_SLP_IE [EIRMX N AMifE. (5/5)

RTC_IO_X32N_SLP_SEL 1: {figEREMHEI; O SCPIREMEI . (5/5)
RTC_IO_X32N_FUN_SEL Function #%4%. (/%)

RTC_IO_X32N_MUX_SEL 1: 3E4%ffif] RTC GPIO; 0: #:#ii 4 GPIO. (3/%)
RTC_IO_X32N_RUE Pad FHiffifig. 1: W EHIfERE: 0: W RRIXH. (#/5)
RTC_IO_X32N_RDE Pad FHiffifig. 1: W TFHfERE: 0: WHTFHIXH. (#/5)

RTC_IO_X32N_DRV #&$% pad k58 EF . 0: ~5mA; 1: ~10mA; 2: ~20 mA; 3: ~40 mA. (/%)
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3 10 MUX Fi1 GPIO 3z #u4H [ (GPIO, 10 MUX)
Register 3.55. RTC_lIO_RTC_PAD/_REG (n: 17-21) (0x00C8, 0x00CC, 0x00D0, 0x00D4, 0x00D8)
KL L &
12 F e XK
P Fe¥ @00\)%’ NISIATA
{\/ \\/ \\/ <\/ 7/ Q/ \\/ {\/ \f\/
SR Do R W
,&C)/ C)/&C)/ ,&C)/ &Q/ ,&C)/&C)/&O/ Q7
& o 58 & ISIRSIRORININY: &
e & & & ELE &
\o21ooooooooooo ooooooooooooooo\Reset
RTC_IO_RTC_PAD/_FUN_IE T /et R Affife. (5/5)
RTC_IO_RTC_PADn_SLP_OE MEHRFE: N fiRE. (39/5)
RTC_IO_RTC_PADn_SLP_IE MEIRIER N AfEfE. (52/5)
RTC_IO_RTC_PAD/_SLP_SEL 1: {fifighiiittizt; 0: XpmENEL. (35/5)
RTC_IO_RTC_PADn_FUN_SEL Function ##%. (/%)
RTC_IO_RTC_PADn_MUX_SEL 1: y&#fdiff] RTC GPIO; 2: k#ffi fi%ks GPIO. (3/5)
RTC_IO_RTC_PAD/_RUE &M Fhiflige. 1: NEBEhiflise: O LR . (3/5)
RTC_IO_RTC_PADn_RDE “& Fhifife. 1: WS FH{ERE; 0: W FRIXEH. /5)
RTC_IO_RTC_PAD/_DRV &£ BIERE5EE, 0: ~5 mA; 1: ~10 mA; 2: ~20 mA; 3: ~40
mA. (/5)
Register 3.56. RTC_IO_XTL_EXT_CTR_REG (0x00EO)
&
9
L
5
& N
‘31 27| 26 0‘
\ 0 ooooooooooooooooooooooooooo\Reset
RTC_IO_XTL_EXT_CTR_SEL & fHRAR R AN S iR BT FE  RE R . O : 6% GPIO0; 1: 4% GPIO1 ,
PABLISHE o e 545 B {57 51 RTC_CNTL_EXT_XTL_CONF_REGI[30] _I f1*) 12 - {EL s} it 41 i Hh ofF
fefse. (B/5)
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3 10 MUX Fi1 GPIO 3z #u4H [ (GPIO, 10 MUX)

Register 3.57. RTC_IO_SAR_I2C_IO_REG (0x00E4)

N OV
N
\/
& 7
&
7/ 7/
& N
O 7 ©
O o7 B
Q'sQ@ 2
‘31 30|20 2827 0‘
\o ooooooooooooooooooooooooooooo\Reset

RTC_IO_SAR_I2C_SCL_SEL 4% RTC 12C SCL {5 5##m& . 0: %# RTC GPIO0; 1: ##*
RTC GPIO2, (#/E)

RTC_IO_SAR_I2C_SDA_SEL %# RTC 12C SDA 5 ##:M4& . 0: %# RTC GPIOT; 1: %
RTC GPIO3. (#/5)

Register 3.58. RTC_IO_DATE_REG (0x01FC)

&
S il
GQ) \O/
%Q’ &Q/
N <&
‘ 31 28|27 0 ‘
\o 0 0 o0 0x1903170 \Reset
RTC_IO_DATE fitA¥s il 4 (H/5)
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4 A

4 SVt

4.1 8%
411 HER

ESP32-S3 IR MR 3, 2pdild CPU & r. WAL, RGN AL, Bl A A e
ST RN 7 LN . 1 4-1 ROR TN R RGERI S A S DU R AR (55

4.1.2 ikl

ESP32-S3
SYSTEM
CORE RTC
CPUO Reset CPUO
PMU
CPU1 Reset
CPU1
Core Reset o £ SENSOR
Wi-Fi =l ANALOG
System Reset o z
- o
BLE Coprocessor
Chip Reset
Digital GPIO RTC GPIO
Pl 4-1. PUFP S 155 4%
41.3 ¥¢iE

o SCRPPURNE (I5FL

- CPU & fi: N4 CPUx #%, i HLff CPUx 183 CPUO  CPU1 ., B {iFkilG , ¥ M CPUx Reset

Vector JHRHAAT. A~ CPU A I E (124 .

- WEN: EAR RTC AAMYHBERFE RS, 13% CPUO. CPU1, #h%. Wi-Fi, Bluetooth® LE %

¥+ GPIO;

- RYE N EAEE RTC fE NI T R4

- WA ZAEEAE R

o SRR LA AL -

= BN CPUX HEBEAR R AT f7as I A SRS, LB 12 48 h e 32 (RTC_CNITL) [to be added

later] ;

IREER BB

S SRR UL
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4 A

- BEPFAAL: RE PRI (01 el A P i

el
2R CPU 2 ik B CPUO, W SENSITIVE #7755 fir .

4.1.4 YfEdhik

B AR, CPUO At CPUT 35537 215 A R AR, CPUO At CPUT I 43 5l i S U A7 4t
RTC_CNTL_RESET_CAUSE_PROCPU fil RTC_CNTL_RESET_CAUSE_APPCPU #HUE (. XM 7 a0
SRS ALIRRR TR A0 CPU S AL LIRS 3R F Sy CPUx PASR, HAR B AL IR O R — B

% A1 G TN AP A A d AT REE L BB LU
% 4-1. S

gty | SRR SO e
Ox01 | i A’ B AL —
T
OXOF | I RGeS fr gﬁ“ﬁ{m‘“"* KRR 1) RS 72
0x10 | RWDT &4i& fii RBENT PEWEY 8 A 11492 at %
0x12 | Super Watchdog & {if EX -2 A N T 8 A ent %
0x13 | GUITCH &1 RGN FEILEEST 14 Bt 4P £ 0142 [to be added later]
0x03 | ¥R G E AL WS AL fit# RTC_CNTL_SW_SYS_RST ZifEdifil %
0x05 | Deep-sleep & {1 WA o7 PERET 12 4% 5742472 (RTC_CNTL) [to be added later]
0x07 | MWDTO A% (ir WAZE L TN 8 A 11492 et &5
0x08 | MWDTT i 1 WA (i HHEA 8 Bl et s
0x09 | RWDT W% 1L WAZE L WYY 8 A 1492 et &
Ox14 | eFuse & 1{i; WZS AL eFuse CRC a4 i fih & 52 AL
AN USB LK 1452 v 24 USB-Serial-JTAG [y Serial
Ox15 | USB (UART) & WAL B R A A AL, PR 21 USB & v/JTAG i=4) %
(USB_SERIAL_JTAG)
SN USB F: ML & 3645 2 v A 4 USB-Serial-JTAG (1) JTAG
Ox16 | USB (JTAG) & {i; WS AL B R A A AL, TEWETY 21 USB & v/JTAG I=4) %
(USB_SERIAL_JTAG)
0x0B | MWDTO CPUx % {i; CPU % fif FENLESY 8 A2t %
O0xOC | %4 CPUx & i CPU & 1 fii ' RTC_CNTL_SW_PROCPU_RST 2§47 % il %
0xOD | RWDT CPUx % fif CPU % {if W 8 A1 Ent &
0x11 | MWDT1 CPUx & {i; CPU & i PEWL Y 8 & 11497t %
VR R ALl R PR AR DA =30
o R bR R A

o OGN A A RS2 A
o HAE 14 (SWD) fil 4t i & hr
2 RER RS LER I B K HORAS I, KRR A RS O, MORR Ml R RGE ROt B . PRI 12 1R 4678 72
(RTC_CNTL) [to be added later].
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4 A

4.2 mlpp

4.21 Hfk

ESP32-S3 [ ah = 2R IE Tk Fid (oscillator, OSC). RC gz HiH AN PLL B h A i i il 2R iy i
P IR 3B PR B S S I B TR B AR B, BEAS O3 S B R AT DARREAS [ D RE I RE TR SRR AR B
VR AR TAE I Bl P 4-2 S RGERBhE A .

4.2.2 iRk

CLK_MANAGEMENT
PLL PLL CLK PLL DIV
x
RC FOSC_CLK 2 CPU_CLK » CPU
17.5 MHZ FOSC_DIV, < =
g DIV
XTAL_P o 0sC XTAL_CLK
XTAL_N rj 40 MHZ
APB_CLK

UX

< PLL_DIV PLL_80 = WIFI

q
LOW_POWER_CLK .| BLE

RE
=
o o °
ﬂé%] LEDC_SCLK
é CRYPTO_PWM_CLK
= PERI
PLL_DIV PLL 240M _CLK
PLL_DIV] PLL_160M_CLK
FOSC DIV _CLK
5
@ RTC_CLK = SLOW_CLK
136 KHZ g ;
X32_P m@ XTAL32K_CLK N 9
X32_.N o 32 KHZ 0 > RTC
=)
= FAST CLK R
Kl 4-2. R&c0eh
4.2.3 ¥#E
ESP32-S3 [ AR ISR A, W 4h
o SbkREmIBl, 2N CPU M oAb de it TAER 4h
- PLL_CLK: 320 MHz 5 480 MHz N5 PLL W}4h
— XTAL_CLK: 40 MHz 4 b 45 i 4
o [RYFERTRR, FBA RTC Bidk DL S HR A TR AR Y S At T AR
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4 A

XTAL32K_CLK: 32 kHz 4l H i 4

FOSC_CLK: PPkl RC R #rt#h, SR (%4 17.5 MHz)

FOSC_DIV_CLK: WEH#E RC fikizdsrMiimfoh, N EHE RC fiRizas i ha 2566 74 A il
RTC_CLK: WEEH RC ks, MERFIAT (EHH 136 kHz)

4.2.4  Jiietiliik

4.2.41 CPU map

e 4-2 P, CPU_CLK 2y CPU Eif g, CPU fef i R TARREE , MR PAIKE] 240 MHz. A, CPU fiE
EAERBAR T TAE (GEFh 2 MHz), DA IIRE.

CPU_CLK i SYSTEM_SOC_CLK_SEL kiffemfspii, fuiFikft PLL_CLK, FOSC_CLK sk XTAL_CLK fEH

CPU_CLK iyt pili. RAKIESHE K 4-2 FIL 4-3. BRURES, CPU Byt el XTAL_CLK, HIr-BAHCh 2 4y
S5, B 20 MHz,

% 4-2. CPU_CLK sk £

SYSTEM_SOC_CLK_SEL {f I}

0 XTAL_CLK
1 PLL_CLK

2 FOSC_CLK

4% 4-3. CPU_CLK Mm%

i SEL_0?| SEL_2°| SEL_3°| CPU i}z
CPU_CLK = XTAL_CLK/(SYSTEM_PRE_DIV_CNT + 1)
XTAL_CLK 0 - - ,
SYSTEM_PRE_DIV_CNT BRiAfE4 1, JiF 0~ 1023,
CPU_CLK = PLL_CLK/6
PLL_CLK (480 MHz) 1 1 0
CPU_CLK #i%:4 80 MHz.
CPU_CLK = PLL_CLK/3
PLL_CLK (480 MHz) 1 1 1
CPU_CLK #fi%:4 160 MHz.
CPU_CLK = PLL_CLK/2
PLL_CLK (480 MHz) 1 1 2
CPU_CLK i} 240 MHz,
CPU_CLK = PLL_CLK/4
PLL_CLK (320 MHz) 1 0 0
CPU_CLK i 80 MHz.
CPU_CLK = PLL_CLK/2
PLL_CLK (320 MHz) 1 0 1
CPU_CLK i} 160 MHz.
CPU_CLK = FOSC_CLK/(SYSTEM_PRE_DIV_CNT + 1)
FOSC_CLK 2 - - }
SYSTEM_PRE_DIV_CNT BRAfE A 1, JEHl 0~ 1023,

2 2317 #% SYSTEM_SOC_CLK_SEL
b 2758 SYSTEM_PLL_FREQ_SEL f{if
© 2317 #% SYSTEM_CPUPERIOD_SEL {4
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4 AT

4.2.4.2  HpiEmtih

HME TR L I A 40 3% APB_CLK,CRYPTO_PWM_CLK.PLL_160M_CLK,PLL_240M_CLK,LEDC_CLK.XTAL_CLK
F1 FOSC_CLK. 3 4-4 31| T 8 A&A St .
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HIHaC =l

WE

J &4

=
=

RS E

a4t

(20N 12716 INHL €S-28dS3

# 4-4. Hpemtph

bz

XTAL_CLK

APB_CLK

PLL_160M_CLK

PLL_240M_CLK

FOSC_CLK

CRYPTO_PWM_CLK

LEDC_CLK

TIMG

Y

Y

12S

Y

Y

Y

UHCI

UART

<

RMT

<

PWM

12C

<

SPI

PCNT

eFuse Controller

SARADC

UsB

<|=<|=<|=<|=x

CRYPTO

TWAI Controller

SDIO HOST

LEDC

LCD_CAM

SYS_TIMER

<|=<|=<|=<

T E v
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4 A

APB_CLK Hi

4N 4-5 fR, APB_CLK g5z i CPU_CLK f g E -

#¢ 4-5. APB_CLK i #p

CPU_CLK mfapjs APB_CLK #ii %
PLL_CLK 80 MHz
XTAL_CLK CPU_CLK
FOSC_CLK CPU_CLK

CRYPTO_PWM_CLK M}

N 4-6 frn, CRYPTO_PWM_CLK ffiisR i CPU_CLK A4 bk 5E o

# 4-6. CRYPTO_PWM_CLK Hifih

CPU_CLK M} CRYPTO_PWM_CLK %%
PLL_CLK 160 MHz

XTAL_CLK CPU_CLK

FOSC_CLK CPU_CLK

PLL_160M_CLK i}

PLL_160M_CLK J& PLL_CLK R ¥& 247 PLL F45R 40 firds: .
PLL_240M_CLK i}

PLL 240M_CLK J& PLL_CLK R #2147 PLL fA5R 45 pir s .
LEDC_CLK H}#%h

LEDC #eifiEf FOSC_CLK AR A, BlIYE APB_CLK XA, LEDC tnf TAE. #iiiFZ, H&
GALTARINFERIIT, HABSMEHCRHEE L T A (APB_CLK 5¢H4]), fHJ& LEDC {58 At i FOSC_CLK HKIEH
TAE.

4.2.4.3 Wi-Fi fil Bluetooth LE I}
Wi-Fi i1 Bluetooth LE 4 #E CPU_CLK HJ4piE#Es: PLL_CLK FAfET/E. HA 24 Wi-Fi 1 Bluetooth LE i A
RIFERm), A e} 3¢ PLL_CLK.

LOW_POWER_CLK #p k£ XTAL32K_CLK, XTAL_CLK, FOSC_CLK, SLOW_CLK (RTC 4 i T % 1) 15 1 fisf
#h) T Wi-Fi A1 Bluetooth LE FIRIIFER K .

4.2.4.4 RTC W}ap

SLOW_CLK #1 FAST_CLK Ayt pE A AT I 20 . RTC b GBS AE K 2 B85 < I RIR SR TAE . SLOW_CLK
AR RTC_CLK  XTAL32K_CLK 1 FOSC_DIV_CLK, i FIRZhTh LA Bkt . FAST_CLK #1434 XTAL_CLK
o FOSC_CLK (yar4iibf 8t , F 9K A b AL AR
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S SCR R L

ESP32-S3 TRM (Tl 4 1 v0.2)


https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=5422&sections=&version=0.2

5 ity Boot il

5 A Boot £kl

51 Hitb
ESP32-S3 A4 PU 4™ Strapping 4 i :
* GPIOO
* GPIO3
* GPIO45
* GPIO46
Strapping 4 J T4 ESP32-S3 ith H- b F sl i (455 (L np i — 2L Th R -
ozt Boot Hiz
o il ROM A5 H 4T E1 %] UART
o 5% VDD_SPI i [f
o FEifil JTAG (555

ERGENARET, G55 LN REEMAERBERE I JE N (ESHET 4 Alafent4F), B REE
Strapping & Ml PG B BifEas 1, H— EARFRRS s ok 6 4] . GPIO0. GPIO3. GPIO45 F1 GPIO46 4ifT
FRZS T DA I R 2 A7 4% GPIO_STRAPPING HH25)

GPIOO. GPIO45 Fil GPIOA6 BRIATER: AR/ T L. AR S48 A AMAR IR B R SR R B AL T
GRS, PIRES_E R/ R HCRF s X LA B AR PR ERIALE, e 5-1 .

#< 5-1. Strapping 5 JHIERIA L/ FHE

(L) AR
GPIOO | [:fi
GPIO3 | N/A
GPlO45 | [
GPIO46 | R

F A Strapping & MIAGEIAME, A PRl DAR I AN R A/ B BE, B3 B L MCU | GPIO 24 4% il
ESP32-S3 _Hi& i) Strapping &I . B ARG, Strapping 45 A8 4 JH 2 REFH ] o

5.2 Boot i A

SRS, GPIOO il GPIO46 Jt: [lf5 il Boot ##53X.

% 5-2. RERAEA

JEFAIL GPIOO | GPIO46
SPI Boot Eiz\ 1 X
Download Boot Eiz; 0 0

# 5-2 5y T GPIOO H1 GPIO46 11y Strapping i Kz HAS W i) ARG sk s hAb”x” F7mig ik Jo X 5. ESP32-
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5 i i Boot #E

S35t B 24 B Sz 3 SPI Boot 553t il Download Boot iz, GPIO0. GPIO46 ZH¢ > (0, 1) AR .
1 SPI Boot 5, , CPU iliid M SPI flash s St )72k B2l & 4¢. SPI Boot B al#E— 41 43k AR W Al S
oy

o HHl flash |mah X P4 Rs), FIFBITIE RAM Hi;

o HIEAT I AR RA)As), PP EEGaTAE flash . WNFEMERGX —)H3h A, O TR flash
¥y bin SCAEHATIAN T (Ml 0x42000000) i Oxaebd041d.

1£ Download Boot #5X~, A Fulilid UART g USB 4% RS R 2 2 flash H, SCRAFRRF nZk 3] SRAM I
SRAM izt )T .
NHEDLAS eFuse AT A F 6l H = ng Bk T

e EFUSE_DIS_FORCE_DOWNLOAD

ﬁﬂ%]ﬂ: eFuse W& R O (ERIA), Btk B RTC_CNTL_FORCE_DOWNLOAD_BOOT, filik CPU &

B, R Fr s shiginfil A SPI Boot £ixX )4 2 Download Boot #:x(; #kiH eFuse i h 1, WIEEH
RTC_CNTL_FORCE_DOWNLOAD_BOOT.

e EFUSE_DIS_DOWNLOAD_MODE
SR eFuse 8N 1, N2k H Download Boot 3L,
e EFUSE_ENABLE_SECURITY_DOWNLOAD

sk eFuse & h 1, WIFE Download Boot #5X 1, HaRiFiiit. B AFEERIASC flash, ASZE: SRAM
AR ERAE . WE A Download Boot ##:X, 1% Z 1% I eFuse.

USB Serial/JTAG 5 #2215 A M. SPI Boot #3341 44 ] Download Boot £z, =M Download Boot izt
oI5 SPI Boot f#ix, WL(ZH, 5% 21 USB % 1/JTAG 4] % (USB_SERIAL_JTAG).

5.3 ROM {UH H &7 HI sl

YERGE SR, 24 EFUSE_DIS_USB_DEVICE il EFUSE_DIS_USB i} O i, ROM 4% H 4T HI & USB
Serial/JTAG 4%l % . ) ROM fUi% H &+ EIZ UART, i} GPIO46 5 EFUSE_UART_PRINT_CONTROL -
T ] ROM AU H ST H .

#¢ 5-3. ROM Ui H STl

eFuse' | GPI0O46 | ROM {{i% H & 4TED
0 X ROM ftfi H 4T EI & UART, Bt GPIOA6 (1) {E % 2.1
] 0 F 58 )E sl A T A REST B
1 A GE e s A KT B
5 0 ZG¢E sl A T KT B
1 A Y8 sl A A REST B
3 X AGRBd R IR A AT, St GPIO46 {2

! eFuse: EFUSE_UART_PRINT_CONTROL

ROM U4 HAEITED 2 UART Itf, BRIAFTEN 2 UOTXD, thnl g EpdT EIE] UTTXD, Rk EFUSE_UART_PRINT
_CHANNEL #41 :

e 0: FTEIZE UOTXD
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5 i i Boot #E

o 1: FTHIZE UITXD

5.4 VDD_SPI i %55
A, GPIO45 1 3% VDD_SPI HiJ% :

* GPIO45 = 0 i}, VDD_SPI gy VDD3P3_RTC iliid HifH Rspr JEfitH (FEIEMAME R 3.3V); HEL(FE
(ESP32-S3 Hr A HIMEFY K 4: ESP32-S3 HiJEASH

o GPIO45 = 1 i}, VDD_SPI 4%y & LDO fits (HfEH 1.8 V).,
EFUSE_VDD_SPI_FORCE &Y 1 I}, W] 34Ff_FiRDag. Hmt VDD_SPI Hi & i EFUSE_VDD_SPI_TIEH f{tpk

2

7E -
e EFUSE_VDD_SPI_TIEH =0 i}, VDD_SPI i##% 1.8 V LDO;
e EFUSE_VDD_SPI_TIEH =1 i}, VDD_SPI ##; VDD3P3_RTC,

5.5 JTAG fi5'5 sl
TEAG R BB, GPIO3 5 EFUSE_DIS_PAD_JTAG. EFUSE_DIS_USB_JTAG f1 EFUSE_STRAP_JTAG
_SEL —&2 =6 JTAG (55, L3k 5-4,

% 5-4. JTAG {555 Dzl

eFuse 12| eFuse 2P| eFuse 3°| GPIO3 | JTAG {Z*2 i
0 § JTAG {5231 | USB Serial/JTAG £sil%%, GPIO3 fy{tu:
° ° 1 0 | JTAG (55K F R
1 JTAG {553k [ USB Serial/JTAG 27|38
0 ; y § JTAG {523k G M 45 9 EFUSE_STRAP_JTAG_SEL #1i
GPIO3 FJ{H 1 21
; 0 N § JTAG {523k [ USB Sera/ JTAG ¥ il 48,
EFUSE_STRAP_JTAG_SEL #il GPIO3 W{H 1 Z.m%
; ; . . JTAG 2% i , EFUSE_STRAP_JTAG_SEL F1 GPIO3 HfH

@ eFuse 1: EFUSE_DIS_PAD_JTAG

b gFuse 2: EFUSE_DIS_USB_JTAG

¢ eFuse 3: EFUSE_STRAP_JTAG_SEL

4 JTAG & j1: MTDI. MTCK. MTMS F1 MTDO
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6 Wk INTERRUPT)

6 kRS INTERRUPT)

6.1 ik

ESP32-S3 r Ik M A — S i W Bl 43 e BB CPU AL — A rb by b, PARETE MR DIk E 5 A4 )
Jebpidn CPUO s CPUT #EATALRE,

HINES T ELA AT 22 R TR 4 TR 22 CPUO/CPUT A T, B2 H

* ESP32-S3 A5 99 MAMH AR, (A4 CPU HA7 32 Ak, KFiX L4 b Wi 2= CPUO kT E
CPUT AR Wit 208 ) A B

o Gl P IRTAERE, ATDMRIERT R E, KON AR WrIRBS 2 2 4> CPUO Al CPUT HliT

6.2 F U
o $EU 99 AR BT Ak A
o Ak 26 A~ CPUO FyAMAH T 26 A~ CPUT i AN T Ay i i
HE, CPUO 4Ky 6 A~ KiAl CPUT FIAHY 6 A~ rH K Ay Py wh by
o LFpBE CPU 1) NMI 22 iy
o SRR AR W 4 BT TP IR
HhTREL R R S AL BN TR 6-1 BT .

Core0 Config Peripheral Interrupt Source Core1 Config
Interrupt
Matrix \
Core0 \ Core1 +
) Config Port
Config Port
Core0 oy > Core0 Core1 - Core1
Interrupt Reg| o < port | Interrupt Ctrl Interrupt Ctrl | Status Port _ |Interrupt Reg
Core0_NMI_MASK_HW ﬁ f Core1_NMI_MASK_HW

v \
Core0 Peripheral Interrupt Core1 Peripheral Interrupt

Pel 6-1. vpITHFEA R

JITAS A B P W 2B ) R -5 Ty CPUO = CPUT #EAT AP . S B CPUO il 2y f7-44 (1] 6-1 CoreO Interrupt
Reg f5idk) AR AMER P IR S BC4s CPUO FYSMI T, Ui ShR i i AR 1) b 5 22t CPUO iy 7 AL 2L
] BRFCE CPUT Hilarfrds (11 6-1 Corel Interrupt Reg #ikt) Rl rpli {522 th CPUT makvAb B, ] ¢5h
P BT AL o3 fic s CPUO it CPUT, iitis) CPUO il CPUT R E P IBr (5.
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6 Wk INTERRUPT)

6.3 YhHEfhik
6.3.1  AhEp IR

ESP32-S3 Ity 99 MM i % 6-1 ZIH T FrA SN AT, DA SR I v i e B 23 A7 PR DRSS A7
o

“No.": FURAMBHITRIFS, WM 0~ 98
TR s B AN R
BLERAA TR AN BT 2 C 2 CPUO/CPUT AR Hh iy
SRS TP R R RS
- YRGS - 607 FORTERET AR T LR
- RETHAR - AR RS A TR

BT [R]—A T P BT I B A A R P RS B AR r—— X7, B0 = o r 5 MAC_INTR R 7 Fr) v W i B 2 A
4 INTERRUPT_COREX_MAC_INTR_MAP_REG,, X} 37 i HIWRIRZSZF s ik INTERRUPT_COREX_INTR_STATUS
_0_REG 19 O [t#¥.

R, F£#gH COREx ] PAg COREO (CPUO) = CORE1 (CPU1),
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I

=]
===

WE

J &4

=
=

RS E

14"

(20N 12716 INHL €S-28dS3

4% 6-1. CPU MBI EL 4 4248 . AP IWRIR &S 473 . Shimr b bt

- KAWL

No. i LA @ o
0 MAC_INTR INTERRUPT_COREx_MAC_INTR_MAP_REG 0

1 MAC_NMI INTERRUPT_COREx_MAC_NMI_MAP_REG 1

2 PWR_INTR INTERRUPT_COREx_PWR_INTR_MAP_REG 2

3 BB_INT INTERRUPT_COREx_BB_INT_MAP_REG 3

4 BT_MAC_INT INTERRUPT_COREx_BT_MAC_INT_MAP_REG 4

5 BT_BB_INT INTERRUPT_COREx_BT_BB_INT_MAP_REG 5

6 BT_BB_NMI INTERRUPT_COREx_BT_BB_NMI_MAP_REG 6

7 RWBT_IRQ INTERRUPT_COREx_RWBT_IRQ_MAP_REG 7

8 RWBLE_IRQ INTERRUPT_COREx_RWBLE_IRQ_MAP_REG 8

9 RWBT_NMI INTERRUPT_COREx_RWBT_NMI_MAP_REG 9

10 RWBLE_NMI INTERRUPT_COREx_RWBLE_NMI_MAP_REG 10

11 12C_MST_INT INTERRUPT_COREx_I2C_MST_INT_MAP_REG 11

12 R e 12

13 R E 13

14 UHCIO_INTR INTERRUPT_COREx_UHCIO_INTR_MAP_REG 14

15 PR PrE 19 INTERRUPT_COREx_INTR_STATUS_0_REG
16 GPIO_INTERRUPT_PRO INTERRUPT_COREx_GPIO_INTERRUPT_PRO_MAP_REG 16

17 GPIO_INTERRUPT_PRO_NMI INTERRUPT_COREx_GPIO_INTERRUPT_PRO_NMI_MAP_REG 17

18 R E 18

19 R Be 19

20 SPI_INTR_1 INTERRUPT_COREx_SPI_INTR_1_MAP_REG 20

21 SPI_INTR_2 INTERRUPT_COREx_SPI_INTR_2_MAP_REG 21

22 SPI_INTR_3 INTERRUPT_COREx_SPI_INTR_3_MAP_REG 22

23 R PR 23

24 LCD_CAM_INT INTERRUPT_COREx_LCD_CAM_INT_MAP_REG 24

25 12S0_INT INTERRUPT_COREX_I2S0_INT_MAP_REG 25

26 12S1_INT INTERRUPT_COREX_I2S1_INT_MAP_REG 26

27 UART_INTR INTERRUPT_COREx_UART_INTR_MAP_REG 27

28 UART1_INTR INTERRUPT_COREx_UART1_INTR_MAP_REG 28

29 UART2_INTR INTERRUPT_COREx_UART2_INTR_MAP_REG 29

30 SDIO_HOST_INTERRUPT INTERRUPT_COREx_SDIO_HOST_INTERRUPT_MAP_REG 30

31 PWMO_INTR INTERRUPT_COREx_PWMO_INTR_MAP_REG 31

32 PWM1_INTR INTERRUPT_COREx_PWM1_INTR_MAP_REG 0

33 3 1155 1 INTERRUPT_COREx_INTR_STATUS_1_REG
34 R e 2
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35 LEDC_INT INTERRUPT_COREx_LEDC_INT_MAP_REG 3
36 EFUSE_INT INTERRUPT_COREx_EFUSE_INT_MAP_REG 4
37 CAN_INT INTERRUPT_COREx_CAN_INT_MAP_REG 5
38 USB_INTR INTERRUPT_COREx_USB_INTR_MAP_REG 6
39 RTC_CORE_INTR INTERRUPT_COREx_RTC_CORE_INTR_MAP_REG 7
40 RMT_INTR INTERRUPT_COREx_RMT_INTR_MAP_REG 8
41 PCNT_INTR INTERRUPT_COREx_PCNT_INTR_MAP_REG 9
42 I2G_EXTO_INTR INTERRUPT_COREx_I2C_EXTO_INTR_MAP_REG 10
43 I2C_EXT1_INTR INTERRUPT_COREx_I2C_EXT1_INTR_MAP_REG 11
44 PR PR 12
45 PR PR 13
46 TRE TRE 14
47 e e 15
48 e e 16
49 EE e 17
50 TG_TO_INT INTERRUPT_COREx_TG_TO_INT_MAP_REG 18
51 TG_T1_INT INTERRUPT_COREx_TG_T1_INT_MAP_REG 19 | INTERRUPT_COREX_INTR_STATUS_1_REG
52 TG_WDT_INT INTERRUPT_COREx_TG_WDT_INT_MAP_REG 20
53 TG1_TO_INT INTERRUPT_COREx_TG1_TO_INT_MAP_REG 21
54 TG1_T1_INT INTERRUPT_COREX_TG1.T1_INT_MAP_REG 22
55 TG1_WDT_INT INTERRUPT_COREx_TG1_WDT_INT_MAP_REG 23
56 CACHE_IA_INT INTERRUPT_COREx_CACHE_IA_INT_MAP_REG 24
57 SYSTIMER_TARGETO_INT INTERRUPT_COREx_SYSTIMER_TARGETO_INT_MAP_REG 25
58 SYSTIMER_TARGET1_INT INTERRUPT_COREx_SYSTIMER_TARGET1_INT_MAP_REG 26
59 SYSTIMER_TARGET2_INT INTERRUPT_COREx_SYSTIMER_TARGET2_INT_MAP_REG 27
60 SPI_MEM_REJECT_INTR INTERRUPT_COREx_SPI_MEM_REJECT_INTR_MAP_REG 28
61 DCACHE_PRELOAD_INT INTERRUPT_COREx_DCACHE_PRELOAD.INT_MAP_REG 29
62 ICACHE_PRELOAD_INT INTERRUPT_COREx_ICACHE_PRELOAD_INT_MAP_REG 30
63 DCAGHE_SYNC_INT INTERRUPT_COREx_DCACHE_SYNC_INT_MAP_REG 31
64 ICACHE_SYNC_INT INTERRUPT_COREx_ICACHE_SYNC_INT_MAP_REG 0
65 APB_ADC_INT INTERRUPT_COREX_APB_ADC_INT_MAP_REG 1
66 DMA_IN_CHO_INT INTERRUPT_COREX_DMA_IN_CHO_INT_MAP_REG 2
67 DMA_IN_CH1_INT INTERRUPT_COREx_DMA_IN_CH1_INT_MAP_REG 3
68 DMA_IN_CH2_INT INTERRUPT_COREx_DMA_IN_CH2_INT_MAP_REG 57| NTERRUPT_CORECINTR STATUS 2 REG
69 DMA_IN_CH3_INT INTERRUPT_COREx_DMA_IN_CH3_INT_MAP_REG 5
70 DMA_IN_CH4_INT INTERRUPT_COREx_DMA_IN_CH4_INT_MAP_REG 6
71 DMA_OUT_CHO_INT INTERRUPT_COREX_DMA_OUT_CHO_INT_MAP_REG 7
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No. v 3 BCELAF A 25 o e,
72 DMA_OQUT_CH1_INT INTERRUPT_COREXx_DMA_OUT_CH1_INT_MAP_REG 8

73 DMA_OUT_CH2_INT INTERRUPT_COREx_DMA_OUT_CH2_INT_MAP_REG 9

74 DMA_OUT_CH3_INT INTERRUPT_COREX_DMA_OUT_CH3_INT_MAP_REG 10

75 DMA_QUT_CH4_INT INTERRUPT_COREX_DMA_OUT_CHA4_INT_MAP_REG 11

76 RSA_INTR INTERRUPT_COREX_RSA_INTR_MAP_REG 12

7 AES_INTR INTERRUPT_COREX_AES_INTR_MAP_REG 13

78 SHA_INTR INTERRUPT_COREX_SHA_INTR_MAP_REG 14

79 CPU_INTR_FROM_CPU_0O INTERRUPT_COREX_CPU_INTR_FROM_CPU_0_MAP_REG 15

80 CPU_INTR_FROM_CPU_1 INTERRUPT_COREx_CPU_INTR_FROM_CPU_1_MAP_REG 16

81 CPU_INTR_FROM_CPU_2 INTERRUPT_COREx_CPU_INTR_FROM_CPU_2_MAP_REG 17

82 CPU_INTR_FROM_CPU_3 INTERRUPT_COREx_CPU_INTR_FROM_CPU_3_MAP_REG 18

83 ASSIST_DEBUG_INTR INTERRUPT_COREX_ASSIST_DEBUG_INTR_MAP_REG 19

84 DMA_APB_PMS_MONITOR_VIOLATE_INTR INTERRUPT_COREx_DMA_APB_PMS_MONITOR_VIOLATE_INTR_MAP_REG 20 INTERRUPT_CORE_INTR_STATUS_2_REG
85 CORE_O_IRAMO_PMS_MONITOR_VIOLATE_INTR INTERRUPT_COREx_CORE_0_IRAMO_PMS_MONITOR_VIOLATE_INTR_MAP_REG 21

86 CORE_O_DRAMO_PMS_MONITOR_VIOLATE_INTR INTERRUPT_COREX_CORE_0_DRAMO_PMS_MONITOR_VIOLATE_INTR_MAP_REG | 22

87 CORE_O_PIF_PMS_MONITOR_VIOLATE_INTR INTERRUPT_COREx_CORE_O_PIF_PMS_MONITOR_VIOLATE_INTR_MAP_REG 23

88 | CORE_O_PIF_PMS_MONITOR_VIOLATE_SIZE_INTR | INTERRUPT_COREx_CORE_O_PIF_PMS_MONITOR_VIOLATE_SIZE_INTR_MAP_REG | 24

89 CORE_1_IRAMO_PMS_MONITOR_VIOLATE_INTR INTERRUPT_COREX_CORE_1_IRAMO_PMS_MONITOR_VIOLATE_INTR_MAP_REG 25

90 CORE_1_DRAMO_PMS_MONITOR_VIOLATE_INTR INTERRUPT_COREx_CORE_1_DRAMO_PMS_MONITOR_VIOLATE_INTR_MAP_REG | 26

91 CORE_1_PIF_PMS_MONITOR_VIOLATE_INTR INTERRUPT_COREx_CORE_1_PIF_PMS_MONITOR_VIOLATE_INTR_MAP_REG 27

92 | CORE_1_PIF_PMS_MONITOR_VIOLATE_SIZE_INTR | INTERRUPT_COREx_CORE_1_PIF_PMS_MONITOR_VIOLATE_SIZE_INTR_MAP_REG | 28

93 BACKUP_PMS_VIOLATE_INT INTERRUPT_COREx_BACKUP_PMS_VIOLATE_INTR_MAP_REG 29

94 CACHE_COREO_ACS_INT INTERRUPT_COREx_CACHE_COREO_ACS_INT_MAP_REG 30

95 CACHE_CORE1_ACS_INT INTERRUPT_COREx_CACHE_CORE1_ACS_INT_MAP_REG 31

96 USB_DEVICE_INT INTERRUPT_COREx_USB_DEVICE_INT_MAP_REG 0

97 PERI_BACKUP_INT INTERRUPT_COREx_PERI_BACKUP_INT_MAP_REG 1 INTERRUPT_COREX_INTR_STATUS_3_REG
98 DMA_EXTMEM_REJECT_INT INTERRUPT_COREx_DMA_EXTMEM_REJECT_INT_MAP_REG 2
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6.3.2 CPU v
4~ CPU #A 32 A~rhilli (0~ 31), Hr 4 26 SRy, 6 A~ pEsrhibr.
o SPERH W AN IR T | AR R, A TR T =R
- R RT: wrEA A, BORORE R T PR BB CPUX i R
- DR W BT, B — B A, CPU BT R ;

— NMI sl BTl CPUx P ERERIR 2 7w IR L2 H T, World Controller A4t T Bk it
HWpLEl . EZ2(E S, WET World Controller.

o NERHRIBT CPUX NRR I O AL A rhlr, 4 T = Fh e

- GERERRW i ATE R A, T A R I T

= BROET s BRI ER R A AT fe A B B T

= fEtreb T T PERE R AL AT
RN R T CPU Bl b (5 S 97 2. XTI, A CPU WLy it i 2 iz
Wi 5 S I H PR — e, QSR HPHRAR R 25 CPU & 2R ILIR b X T2 B il , CPU 2 il v iy
H MY, RN BN S CPU S icsf i Il B w55 W] DASR BITZ AR
AT 3k P TR R S P BT IR RS B R — AR R e, RIRT ik CPU 205 FR IR FP T (55 3% 6-2 Z1Hh 1B
A BTk B BT e
ESP32-S3 (A blr, RIS ScRp b Wi e, RIMROESCZL hby vl AR L 7e g h e T A F R Je g —4%
H BT BRIt . b, NMI AR e e, H2erhili—2eMi%k, CPU MAZIALEE

% 6-2. CPU il

..H..
&
do

gl Fh

ShEbHIgT | TR
SRR | APl
ShibigT | Tl
SRRHIET | Al
Shidrhr | TR
ShERHIET | LT
PR | R O
P | B

ShERHIRT | APl
ShibgT | Tl
ShER T | A
PSR | AT

ShIgT | TR
SRR | APl
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ks | 251 (S e SEgk
19 SN | APl A 2
20 SN | APl 2
21 SN | APl 2
22 SR | ik 3
23 SN | APl 3
24 NIRRT | H Pl A 4
25 SN | APl 4
26 AR | Pl 5
27 HNERHIET | HL P 3
28 AR | Sk 4
29 PR | AR 3
30 SN | iRk 4
31 SN | APl A 5

6.3.3 ArmcAMH IR CPUX Ahigr]
FEA /AT, FATTRE DA AR T3 v T AR DA A
e Source_Y: MRFFASMBWIIE, Heb Y HhliiFg's, HELE6-1.
* INTERRUPT_COREx_SOURCE_Y_MAP_REG: CPUx 451K (Source_Y) K Hb IWHC - 27725 «

o Interrupt_P: FER PS5 Num_P 4By, Num_P ([EBUETERE A O~ 5, 8~ 10, 12~ 14, 17 ~ 28,
30~31, {ELFE6-2,

o Interrupt_|: FR KSR Num_l (1 R, Num_l i BUETERI N 6. 7. 11, 15, 16, 29, {EILFE 6-2,

6.3.3.1 Al s SourcelY £ CPUx #pirhbr

P AN A TR Source_Y X Wi 2RERY INTERRUPT_COREX_SOURCE_Y_MAP_REG Bt i Num_P, Bia[¥4i%
Wil e 275> Num_P [ s B (Interrupt_P). Num_P #] RAt CPUx AR —4ME b, 35 0~5, 8~
10, 12~ 14, 17~28, 30~ 31, &4 CPU Hhriial g2 A ohiktdt=,

6.3.3.2 HEZ A b Source_Yn £ CPUx #pigrb i

A TR Y B 257728 INTERRUPT_COREX_SOURCE_Yn_MAP_REG it & ikl [7l iy Num_P, BIF¥£
AR Source_Yn Arfic 2 [7]— CPUx AN H T Interrupt_P. _FiR(E—AM& W 2 fil & CPUX AR5 H T Inter-
rupt_P. FpHibifiltk s, CPUx ffrifl HINRIRASTFEas, FIW =4 h Wit 4hx

6.3.3.3 Xz CPUx #phisrh 65 Source Y

K A WIS I 7 A7 s INTERRUPT_COREX_SOURCE_Y_MAP_REG B A& Num_Ll, RIFa] 5 P ARl H 5
X2 A AT AT s Num_ | g SR e Wiy Jo ik e 22 CPUx, i Hak B — b b= 6. 7. 11, 15, 16,
20) AN i AR, AT RSN T

6.3.4 &P CPUx 1) NMI 274vjr iy
2 6-2 WPy 32 i, Bk NMI AR, A v W) sl i A FIC B CPU ik a7 A% (INTENABLE) BEAT B il
HIERE. ESP32-S3 75 S fHpifi i NMI LA :

RIS BB 152 ESP32-S3 TRM (i % ffi v0.2)
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o WrFFAMER I S NMI AT s, BIREITA 20 Bicgs NMI A B S8 e Wi o Bl 26 He e il
o AWITFAMRHWE 5 NMI Hrigr sz , (B4 World Controller #3tf#) NMI Bl sh fE 1 TBR#k . HZ1F R,
i &:2% World Controller 245,

6.3.5 ity s s i b ek A

B A7 #% INTERRUPT_COREX_INTR_STATUS_n_REG ( H52) Hr e O (B FT PAZREL CPUX A58 H W5 24 i i
HWRIRGS . 2977528 INTERRUPT_COREX_INTR_STATUS_n_REG 54N WHE RN 32 Z N3 6-1 Fin.

6.4 WFlrandIR

AN AT M5 AR AR R I A S (RS B (R Stk ), AR IEE Ty 1 & S fe 56 55
g 1-4.

RIS BB 153 ESP32-S3 TRM (i % ffi v0.2)
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6.4.1 CPUO rpili s e ds Hl

Hif | ik ErREL
R %5 178

INTERRUPT_COREO_MAC_INTR_MAP_REG MAC 1 e B 25 0x0000 R/W
INTERRUPT_COREO_MAC_NMI-MAP_REG MAC_NMI e B 2 A 0x0004 R/W
INTERRUPT_COREO_PWR_INTR_MAP_REG PWR th Wit & 271720 0x0008 R/W
INTERRUPT_COREO_BB_INT_MAP_REG BB Wl B 2 0x000C | R/W
INTERRUPT_COREO_BT_MAC_INT_MAP_REG BB_MAC 1 c & & 11es 0x0010 R/W
INTERRUPT_COREO_BT_BB_INT_MAP_REG BT_BB it & 2 1Eas 0x0014 R/W
INTERRUPT_COREO_BT_BB_NMI_MAP_REG BT_BB_NMI H i & 277w 0x0018 R/W
INTERRUPT_COREO_RWBT_IRQ_MAP_REG RWBT_IRQ H Wit B 25 4% 0x001C | R/W
INTERRUPT_COREO_RWBLE_IRQ_MAP_REG RWBLE_IRQ it B 2 7as 0x0020 R/W
INTERRUPT_COREO_RWBT_NMI_MAP_REG RWBT_NMI 7 e & 25 1% 0x0024 R/W
INTERRUPT_COREO_RWBLE_NMI_MAP_REG RWBLE_NMI dH ke & 2 1E8% 0x0028 R/W
INTERRUPT_COREOQ_I2C_MST_INT_MAP_REG 12C_MST e & - 17es 0x002C | R/W
INTERRUPT_COREO_UHCIO_INTR_MAP_REG UHCIO hirfid & 25 Fan 0x0038 R/W
INTERRUPT_COREO_GPIO_INTERRUPT_PRO_MAP_REG GPIO_INTERRUPT_PRO Wit & 2 /7-ae 0x0040 R/W
INTERRUPT_COREO_GPIO_INTERRUPT_PRO_NMI_MAP_REG GPIO_INTERRUPT_PRO_NMI it B 25 A 0x0044 R/W
INTERRUPT_COREO_SPI_INTR_1_MAP_REG SPI_INTR_1 H e B 24 0x0050 R/W
INTERRUPT_COREO_SPI_INTR_2_MAP_REG SPI_INTR_2 Wit B fws 0x0054 R/W
INTERRUPT_COREO_SPI_INTR_3_MAP_REG SPI_INTR_3 Hr e B2 14 0x0058 R/W
INTERRUPT_COREO_LCD_CAM_INT_MAP_REG LCD_CAM Wi & 2717 0x0060 R/W
INTERRUPT_COREO_I2SO_INT_MAP_REG 12S0 H1 e B 254 0x0064 R/W
INTERRUPT_COREO_I2S1_INT_MAP_REG [2S1 Hr T B 2 0x0068 R/W
INTERRUPT_COREO_UART_INTR_MAP_REG UART w1 Tie B 25 0x006C | R/W
INTERRUPT_COREO_UART1_INTR_MAP_REG UARTA Hr i EE B 22 0x0070 R/W
INTERRUPT_COREO_UART2_INTR_MAP_REG UART2 R B 7w 0x0074 R/W
INTERRUPT_COREO_SDIO_HOST_INTERRUPT_MAP_REG SDIO_HOST H1 it B 27 4% 0x0078 R/W
INTERRUPT_COREO_PWMO_INTR_MAP_REG PWMO it & 27 0x007C | R/W
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INTERRUPT_COREO_PWM1_INTR_MAP_REG PWM1 Hr i c & 27 Ao 0x0080 | R/W
INTERRUPT_COREO_LEDC_INT_MAP_REG LEDC whIliic & 17 0x008C | R/W
INTERRUPT_COREO_EFUSE_INT_MAP_REG EFUSE 9 I Hc & 27 a8 0x0090 | R/W
INTERRUPT_COREO_CAN_INT_MAP_REG CAN H it & 27 f e 0x0094 | R/W
INTERRUPT_COREO_USB_INTR_MAP_REG USB it & 475 0x0098 | R/W
INTERRUPT_COREO_RTC_CORE_INTR_MAP_REG RTC_CORE "Wt & 77 17 a% 0x009C | R/W
INTERRUPT_COREO_RMT_INTR_MAP_REG RMT H Wi & 27 fres Ox00A0 | R/W
INTERRUPT_COREO_PCNT_INTR_MAP_REG PCNT BTt & 25 4% Ox00A4 | R/W
INTERRUPT_COREO_I2C_EXTO_INTR_MAP_REG 12C_EXTO I Hic & 2 7o Ox00A8 | R/W
INTERRUPT_COREO_I2C_EXT1_INTR_MAP_REG 12C_EXT1 il & 275 Ox00AC | R/W
INTERRUPT_COREO_TG_TO_INT_MAP_REG TG_TO H it & 27 fres 0x00C8 | R/W
INTERRUPT_COREO_TG_T1_INT_MAP_REG TG T1 H Wi & 2 fEes 0x00CC | R/W
INTERRUPT_COREO_TG_WDT_INT_MAP_REG TG_WDT HrWrfid & 27 A7 e% 0x00D0 | R/W
INTERRUPT_COREO_TG1_TO_INT_MAP_REG TG1_TO R B Z 7o 0x00D4 | R/W
INTERRUPT_COREO_TG1_T1_INT_MAP_REG TG1_T1 K & 2o 0x00D8 | R/W
INTERRUPT_COREO_TG1_WDT_INT_MAP_REG TG1_WDT R I B & 2 o 0x00DC | R/W
INTERRUPT_COREO_CACHE_IA_INT_MAP_REG CACHE_IA Hilliiid & fres Ox00EO | R/W
INTERRUPT_COREO_SYSTIMER_TARGETO_INT_MAP_REG SYSTIMER_TARGETO H it &7 17 4% OxO0E4 | R/W
INTERRUPT_COREO_SYSTIMER_TARGET1_INT_MAP_REG SYSTIMER_TARGET1 Fr K it & 27 fF-as Ox00E8 | R/W
INTERRUPT_COREO_SYSTIMER_TARGET2_INT_MAP_REG SYSTIMER_TARGET?2 H1l#ific & 27 f7- 4% Ox00EC | R/W
INTERRUPT_COREO_SPI_MEM_REJECT_INTR_MAP_REG SPI_MEM_REJECT il &2y fres OxO0FO0 | R/W
INTERRUPT_COREO_DCACHE_PRELOAD_INT_MAP_REG DCACHE_PRELAOD H Wit & A 748 Ox00F4 | R/W
INTERRUPT_COREO_ICACHE_PRELOAD_INT_MAP_REG ICACHE_PRELOAD 1 Ilr it & 27 174 OxO00F8 | R/W
INTERRUPT_COREO_DCACHE_SYNC_INT_MAP_REG DCACHE_SYNC 9 Wit & % free Ox00FC | R/W
INTERRUPT_COREO_ICACHE_SYNC_INT_MAP_REG ICACHE_SYNC Wi fic & 77 17 a% 0x0100 | R/W
INTERRUPT_COREO_APB_ADC_INT_MAP_REG APB_ADC " Wit & %7 fres 0x0104 | R/W
INTERRUPT_COREO_DMA_IN_CHO_INT_MAP_REG DMA_IN_CHO Kt & 25 - 0x0108 | R/W
INTERRUPT_COREO_DMA_IN_CH1_INT_MAP_REG DMA_IN_CH1 Hr it & a7 es 0x010C | R/W
INTERRUPT_COREO_DMA_IN_CH2_INT_MAP_REG DMA_IN_CH2 H1l it & 2 f7-as 0x0110 | R/W
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INTERRUPT_COREO_DMA_IN_CH3_INT_MAP_REG DMA_IN_CH3 it & 25 1728 0x0114 | R/W
INTERRUPT_COREO_DMA_IN_CH4_INT_MAP_REG DMA_IN_CH4 w1 it & 271718 0x0118 | R/W
INTERRUPT_COREO_DMA_OUT_CHO_INT_MAP_REG DMA_OUT_CHO it B 271728 0x011C | R/W
INTERRUPT_COREO_DMA_OUT_CH1_INT_MAP_REG DMA_QUT_CH1 Hr it & 21748 0x0120 | R/W
INTERRUPT_COREO_DMA_OUT_CH2_INT_MAP_REG DMA_QUT_CH2 T l¥rfic B 2 1E4% 0x0124 R/W
INTERRUPT_COREO_DMA_OUT_CH3_INT_MAP_REG DMA_QUT_CH3 il B 271725 0x0128 | R/W
INTERRUPT_COREO_DMA_OUT_CH4_INT_MAP_REG DMA_QOUT_CH4 dr it & 251548 0x012C | R/W
INTERRUPT_COREOQO_RSA_INT_MAP_REG RSA H1 e & 2 e 0x0130 | R/W
INTERRUPT_COREO_AES_INT_MAP_REG AES L B AR 0x0134 | R/W
INTERRUPT_COREO_SHA_INT_MAP_REG SHA T ric B S E2s 0x0138 R/W
INTERRUPT_COREO_CPU_INTR_FROM_CPU_0_MAP_REG CPU_INTR_FROM_CPU_O Wi & 271728 0x013C | R/W
INTERRUPT_COREO_CPU_INTR_FROM_CPU_1_MAP_REG CPU_INTR_FROM_CPU_1 th it & 27 1E-an 0x0140 R/W
INTERRUPT_COREO_CPU_INTR_FROM_CPU_2_MAP_REG CPU_INTR_FROM_CPU_2 HrikiHic & 25 fi-rs 0x0144 | R/W
INTERRUPT_COREO_CPU_INTR_FROM_CPU_3_MAP_REG CPU_INTR_FROM_CPU_3 il &3 fes 0x0148 | R/W
INTERRUPT_COREQ_ASSIST_DEBUG_INTR_MAP_REG ASSIST_DEBUG H it & 25 1o 0x014C | R/W
:EIETSKET&EgREO_DI\/IA_APBPERI_PI\/IS_I\/IONITOR_VIOLATE_ dma._pris_monitor_violatile th i it 5 275 e | r
INTERRUPT_COREO_CORE_0_IRAMO_PMS_MONITOR_VIOLATE . A .

INTR_MAP_REG core0_IRamO_pms_monitor_violatile H Wit & 27 s 00154 | RAW
INTERRUPT_COREO_CORE_0_DRAMO_PMS_MONITOR_VIOLATE : o

_INTR_MAP_REG core0_DRamO_pms_monitor_violatile WL & 2 17-a% 00158 | RAW
INTERRUPT_COREO_CORE_0_PIF_PMS_MONITOR_VIOLATE_ ) N

INTR_MAP_REG core0_PIF_pms_monitor_violatile H3 Wit & 2r fise 015G | RAw
INTERRUPT_COREQ_CORE_O_PIF_PMS_MONITOR_VIOLATE_ core0_PIF_pms._monitor violatil size HiliiiiH 257

SIZE_INTR_MAP_REG T - - B 0x0160 R/W
INTERRUPT_COREO_CORE_1_IRAMO_PMS_MONITOR_VIOLATE_| core]_IRam0_pms._monitor_violatile HhHT T 2 ¢E5

INTR_MAP_REG - - - - 0x0164 | R/W
INTERRUPT_COREO_CORE_1_DRAMO_PMS_MONITOR_VIOLATE cored_DRam0_prms_monitor_violatile th it 5 27ese

_INTR_MAP_REG - - - - 0x0168 | R/W
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Ed ik sk Vil
:EIETS%EEZREO_COREJ_P|F_PMS_MON|TOR_V|OLATE_ coret_PIF_pms. monitor_violatile H AR A8 N .
g;gji?;i{ﬂigi%:géCOREj_PIF_PMS_MONITOR_VIOLATE_ corel_PIF_pms_monitor_violatile_size HWiE B 27 -4 0170 | RAw
INTERRUPT_COREO_BACKUP_PMS_VIOLATE_INTR_MAP_REG | BACKUP_PMS_MONITOR_VIOLATILE [ it & 25 1745 0x0174 | R/W
INTERRUPT_COREO_CACHE_COREO_ACS_INT_MAP_REG CACHE_COREQ_ACS Hh i fit - 25 748 0x0178 | R/W
INTERRUPT_COREO_CACHE_CORE1_ACS_INT_MAP_REG CACHE_CORE1_ACS w1 Wi & 27 f7-5% 0x017C | R/W
INTERRUPT_COREO_USB_DEVICE_INT_MAP_REG USB_DEVICE 1l it & 27 17 32 0x0180 | R/W
INTERRUPT_COREO_PERI_BACKUP_INT_MAP_REG PERI_BACKUP w1 Wit - 27 7. 58 0x0184 | R/W
INTERRUPT_COREO_DMA_EXTMEM_REJECT_INT_MAP_REG DMA_EXTMEM_REJECT [ fir & 27 77-3% 0x0188 | R/W
INTERRUPT_COREOQ_INTR_STATUS_0_REG PRS2 AR O 0x018C | RO
INTERRUPT_COREO_INTR_STATUS_1_REG IR S 21708 1 0x0190 | RO
INTERRUPT_COREO_INTR_STATUS_2_REG TIPS 271 2 0x0194 | RO
INTERRUPT_COREOQ_INTR_STATUS_3_REG DR A8 3 0x0198 | RO
5 A7 2%

INTERRUPT_COREO_CLOCK_GATE_REG | I A R | 0x019C | RW
WA %5 A7 2%

INTERRUPT_COREO_DATE_REG | WA A | 0x07FC | RW

6.4.2 CPU1 pIli & s pi4¢

1 |k ERELE
i ¥ 25 A7 2

INTERRUPT_CORE1_MAC_INTR_MAP_REG MAGC [ i & 25 748 0x0800 | R/W
INTERRUPT_CORE1_MAC_NMI_MAP_REG MAC_NMI w1 Wi it - 25 7758 0x0804 | R/W
INTERRUPT_CORE1_PWR_INTR_MAP_REG PWR i Wit & 25 1758 0x0808 | R/W
INTERRUPT_CORE1_BB_INT_MAP_REG BB 1 Wit B 27 7 0x080C | R/W
INTERRUPT_CORE1_BT_MAC_INT_MAP_REG BB_MAC it & 27 1745 0x0810 | R/W
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INTERRUPT_CORE1_BT_BB_INT_MAP_REG BT_BB " Wi & 7 fies 0x0814 | R/W
INTERRUPT_CORE1_BT_BB_NMI_MAP_REG BT_BB_NMI 1t & 27 fres 0x0818 | R/W
INTERRUPT_CORE1_RWBT_IRQ_MAP_REG RWBT_IRQ " Wiic & 77 17 a% 0x081C | R/W
INTERRUPT_CORE1_RWBLE_IRQ_MAP_REG RWBLE_IRQ Hr i & 77745 0x0820 | R/W
INTERRUPT_CORE1_RWBT_NMI_MAP_REG RWBT_NMI H it & 2475 0x0824 | R/W
INTERRUPT_CORE1_RWBLE_NMI_MAP_REG RWBLE_NMI 1 [t & 27 f7- o 0x0828 | R/W
INTERRUPT_CORE1_I2C_MST_INT_MAP_REG 12C_MST Wit & % fres 0x082C | R/W
INTERRUPT_CORE1_UHCIO_INTR_MAP_REG UHCIO Wit & 27 A7 e 0x0838 | R/W
INTERRUPT_CORE1_GPIO_INTERRUPT_PRO_MAP_REG GPIO_INTERRUPT_PRO it & 77 17-% 0x0840 | R/W
INTERRUPT_CORE1_GPIO_INTERRUPT_PRO_NMI_MAP_REG GPIO_INTERRUPT_PRO_NMI H Wit & 27175 0x0844 | R/W
INTERRUPT_CORE1_SPI_INTR_1_MAP_REG SPLINTR_1 A Wit & %7 free 0x0850 | R/W
INTERRUPT_CORE1_SPI_INTR_2_MAP_REG SPILINTR_2 H it & 2 fFae 0x0854 | R/W
INTERRUPT_CORE1_SPI_INTR_3_MAP_REG SPI_INTR_3 1 I¥ific & 77 17 a% 0x0858 | R/W
INTERRUPT_CORE1_LCD_CAM_INT_MAP_REG LCD_CAM Hi i & 27 fr-an 0x0860 | R/W
INTERRUPT_CORE1_I2SO_INT_MAP_REG 1280 HHIBTTIC B2 - 0x0864 | R/W
INTERRUPT_CORE1_I2S1_INT_MAP_REG 1251 A & A s 0x0868 | R/W
INTERRUPT_CORE1_UART_INTR_MAP_REG UART Tl B 27 fae 0x086C | R/W
INTERRUPT_CORE1_UART1_INTR_MAP_REG UART1 HRr e 2 A7 0x0870 | R/W
INTERRUPT_CORE1_UART2_INTR_MAP_REG UART2 i lrid & 27 fees 0x0874 | R/W
INTERRUPT_CORE1_SDIO_HOST_INTERRUPT_MAP_REG SDIO_HOST ¥ fic & 777 a% 0x0878 | R/W
INTERRUPT_CORE1_PWMO_INTR_MAP_REG PWMO Tl & 27 17 ae 0x087C | R/'W
INTERRUPT_CORE1_PWM1_INTR_MAP_REG PWM1 HF Il & A7 0x0880 | R/W
INTERRUPT_CORE1_LEDC_INT_MAP_REG LEDC Wil & 7 0x088C | R/W
INTERRUPT_CORE1_EFUSE_INT_MAP_REG EFUSE mh Il & 2 7o 0x0890 | R/W
INTERRUPT_CORE1_CAN_INT_MAP_REG CAN H BT & 25 A2 0x0894 | R/W
INTERRUPT_CORE1_USB_INTR_MAP_REG USB e & - A7-a 0x0898 | R/W
INTERRUPT_CORE1_RTC_CORE_INTR_MAP_REG RTC_CORE HWiHic & 27 7 a% 0x089C | R/W
INTERRUPT_CORE1_RMT_INTR_MAP_REG RMT Hr Wi & 27 fr e Ox08A0 | R/W
INTERRUPT_CORE1_PCNT_INTR_MAP_REG PCNT Hilic & 27175 Ox08A4 | R/W
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INTERRUPT_CORE1_I2C_EXTO_INTR_MAP_REG [2C_EXTO it & 2 74 Ox08A8 | R/W
INTERRUPT_CORE1_I2C_EXT1_INTR_MAP_REG 12C_EXT1 Hh B & 2 7o Ox08AC | R/W
INTERRUPT_CORE1_TG_TO_INT_MAP_REG TG_TO H Wi & 25 A7 v 0x08C8 | R/W
INTERRUPT_CORE1_TG_T1_INT_MAP_REG TG_T1 i & P fees 0x08CC | R/W
INTERRUPT_CORE1_TG_WDT_INT_MAP_REG TG_WDT HWilid & ZF 1Ees 0x08D0 | R/W
INTERRUPT_CORE1_TG1_TO_INT_MAP_REG TG1_TO " IMifc & F 4% 0x08D4 | R/W
INTERRUPT_CORE1_TG1_T1_INT_MAP_REG TG1_T1 HhIfL & T e 0x08D8 | R/W
INTERRUPT_CORE1_TG1_WDT_INT_MAP_REG TG1_WDT H i & 2 7o 0x08DC | R/W
INTERRUPT_CORE1_CACHE_IA_INT_MAP_REG CACHE_IA 9t & %7 fres Ox08E0 | R/W
INTERRUPT_CORE1_SYSTIMER_TARGETO_INT_MAP_REG SYSTIMER_TARGETO ¥t & - fF-a% Ox08E4 | R/W
INTERRUPT_CORE1_SYSTIMER_TARGET1_INT_MAP_REG SYSTIMER_TARGET1 H1I¥ific & 77 17 a8 OxO8E8 | R/W
INTERRUPT_CORE1_SYSTIMER_TARGET2_INT_MAP_REG SYSTIMER_TARGET2 it & 2 fF-as Ox08EC | R/W
INTERRUPT_CORE1_SPI_MEM_REJECT_INTR_MAP_REG SPI_MEM_REJECT Wit & 2717 e% Ox08FO0 | R/W
INTERRUPT_CORE1_DCACHE_PRELOAD_INT_MAP_REG DCACHE_PRELAOD Wi & 27 - a% Ox08F4 | R/W
INTERRUPT_CORE1_ICACHE_PRELOAD_INT_MAP_REG ICACHE_PRELOAD - BTt 27 171 Ox08F8 | R/W
INTERRUPT_CORE1_DCACHE_SYNC_INT_MAP_REG DCACHE_SYNC H1 Wil & 27 fr-en Ox08FC | R/W
INTERRUPT_CORE1_ICACHE_SYNC_INT_MAP_REG ICACHE_SYNC  IHilic & 27175 0x0900 | R/W
INTERRUPT_CORE1_APB_ADC_INT_MAP_REG APB_ADC Wit & 77 f7-a% 0x0904 | R/W
INTERRUPT_CORE1_DMA_IN_CHO_INT_MAP_REG DMA_IN_CHO Wi & 27 s 0x0908 | R/W
INTERRUPT_CORE1_DMA_IN_CH1_INT_MAP_REG DMA_IN_CH1 b it & 25 -2 0x090C | R/W
INTERRUPT_CORE1_DMA_IN_CH2_INT_MAP_REG DMA_IN_CH2 Hr il & 27 fres 0x0910 | R/W
INTERRUPT_CORE1_DMA_IN_CH3_INT_MAP_REG DMA_IN_CH3 H1 it & 2 fF-as 0x0914 | R/'W
INTERRUPT_CORE1_DMA_IN_CH4_INT_MAP_REG DMA_IN_CH4 Hriirie & 2 - en 0x0918 | R/W
INTERRUPT_CORE1_DMA_OUT_CHO_INT_MAP_REG DMA_OUT_CHO = it & 27175 0x091C | R/W
INTERRUPT_CORE1_DMA_OUT_CH1_INT_MAP_REG DMA_OUT_CH1 Kt & 25 -4 0x0920 | R/W
INTERRUPT_CORE1_DMA_OUT_CH2_INT_MAP_REG DMA_OUT_CH2 it & 2 17 0x0924 | R/W
INTERRUPT_CORE1_DMA_OUT_CHS3_INT_MAP_REG DMA_OUT_CH3 Kt & 27 -4 0x0928 | R/W
INTERRUPT_CORE1_DMA_OUT_CH4_INT_MAP_REG DMA_OUT_CH4 it & 174 0x092C | R/W
INTERRUPT_CORE1_RSA_INT_MAP_REG RSA H il B 2 F-as 0x0930 | R/W
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INTERRUPT_CORE1_AES_INT_MAP_REG AES IR B AT 0x0934 | R/W
INTERRUPT_CORE1_SHA_INT_MAP_REG SHA LB A28 0x0938 | R/W
INTERRUPT_CORE1_CPU_INTR_FROM_CPU_0_MAP_REG CPU_INTR_FROM_CPU_O H Wit B Z- i #s 0x093C | R/'W
INTERRUPT_CORE1_CPU_INTR_FROM_CPU_1_MAP_REG CPU_INTR_FROM_CPU_1 il &3 fes 0x0940 | R/W
INTERRUPT_CORE1_CPU_INTR_FROM_CPU_2_MAP_REG CPU_INTR_FROM_CPU_2 th it & 27 1E-an 0x0944 R/W
INTERRUPT_CORE1_CPU_INTR_FROM_CPU_3_MAP_REG CPU_INTR_FROM_CPU_3 Hiific & Z7 1iws 0x0948 | R/W
INTERRUPT_CORE1_ASSIST_DEBUG_INTR_MAP_REG ASSIST_DEBUG H it & 25 7o 0x094C | R/W
INTERRUPT_CORE1_DMA_APBPERI_PMS_MONITOR_VIOLATE_ | dma_pms_monitor_violatile it & 271745 0x0950 | R/W
INTR_MAP_REG

INTERRUPT_CORE1_CORE_0_IRAMO_PMS_MONITOR_VIOLATE | core0_IRamO_pms_monitor_violatile H Wi & 271775 0x0954 | RAW
_INTR_MAP_REG

INTERRUPT_CORE1_CORE_0_DRAMO_PMS_MONITOR_VIOLATE| core0_DRamO_pms_monitor_violatile H ¥t & 27745 0x0958 | RAW
_INTR_MAP_REG

INTERRUPT_CORE1_CORE_0O_PIF_PMS_MONITOR_VIOLATE_ core0_PIF_pms_monitor_violatile Wit & 2517 rs 0x095C | RAW
INTR_MAP_REG

INTERRUPT_CORE1_CORE_0_PIF_PMS_MONITOR_VIOLATE_ core0_PIF_pms_monitor_violatile_size HWiE B 27 14 0980 | RAw
SIZE_INTR_MAP_REG

INTERRUPT_CORE1_CORE_1_IRAMO_PMS_MONITOR_VIOLATE_| corel1_IRamO_pms_monitor_violatile Wil & 27725 0x0964 R/W
INTR_MAP_REG

INTERRUPT_CORE1_CORE_1_DRAMO_PMS_MONITOR_VIOLATE| core1_DRamQ_pms_monitor_violatile H Wit B - v 0x0968 | RAW
_INTR_MAP_REG

INTERRUPT_CORE1_CORE_1_PIF_PMS_MONITOR_VIOLATE_ corel1_PIF_pms_monitor_violatile H Wil & 23 fE a5 0x096C | R/W
INTR_MAP_REG

INTERRUPT_CORE1_CORE_1_PIF_PMS_MONITOR_VIOLATE_ corel_PIF_pms_monitor_violatile_size Wi it & 27 1745 0x0970 | R/AW
SIZE_INTR_MAP_REG

INTERRUPT_CORE1_BACKUP_PMS_VIOLATE_INTR_MAP_REG | BACKUP_PMS_MONITOR_VIOLATILE W& 271708 0x0974 | R/W
INTERRUPT_CORE1_CACHE_COREO_ACS_INT_MAP_REG CACHE_COREO_ACS R B - f7-as REG 0x0978 | R/W
INTERRUPT_CORE1_CACHE_CORE1_ACS_INT_MAP_REG CACHE_CORE1_ACS w1t & 3 f7-as REG 0x097C | R/W
INTERRUPT_CORE1_USB_DEVICE_INT_MAP_REG USB_DEVICE Wit & 23 i7rs 0x0980 R/W

(LdNYYILND H g 9


https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=5422&sections=&version=0.2

J &4

=
=

RS E

R
o]

=]
==

WE

(20N 12716 INHL €S-28dS3

il fiiik L
INTERRUPT_CORE1_PERI.BACKUP_INT_MAP_REG PERI_BACKUP w1 Wit -2 7.58 0x0984 | R/W
INTERRUPT_CORE1_DMA_EXTMEM_REJECT_INT_MAP_REG DMA_EXTMEM_REJECT H Wit & 251758 0x0988 | R/W
INTERRUPT_CORE1_INTR_STATUS_0_REG HIHRIR SRR O 0x098C | RO
INTERRUPT_CORE1_INTR_STATUS_1_REG HBRR S 758 0x0990 | RO
INTERRUPT_CORE1_INTR_STATUS_2_REG HINRIR ST AR 2 0x0994 | RO
INTERRUPT_CORE1_INTR_STATUS_3_REG PR S Z 2% 3 0x0998 | RO
[0 NG e Y S

INTERRUPT_CORE1_CLOCK_GATE_REG B | 0x099C | RW
WA %5 AE 2%

INTERRUPT_CORE1_DATE_REG ] WA i B AR \ OXOFFC \ R/W
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6.5 wWirds
AN A S S AR P A P S A e CRIXFHE ), SLPR SR R 1 4 sido 746 5
2 1-4.

6.5.1 CPUO P ilras fids

Register 6.1. INTERRUPT_COREO_MAC_INTR_MAP_REG (0x0000)
Register 6.2. INTERRUPT_COREO_MAC_NM/_MAP_REG (0x0004)
Register 6.3. INTERRUPT_COREO_F\WR_INTR_MAP_REG (0x0008)
Register 6.4. INTERRUPT_COREO_55_/NT_MAP_REG (0x000C)
Register 6.5. INTERRUPT_COREO_57_MAC_INT_MAP_REG (0x0010)
Register 6.6. INTERRUPT_COREO_S7_55_INT_MAP_REG (0x0014)
Register 6.7. INTERRUPT_COREO_57_55_NNMI_MAP_REG (0x0018)
Register 6.8. INTERRUPT_COREO_~\WBT_/RQ_MAP_REG (0x001C)
Register 6.9. INTERRUPT_COREO_~\WBLE_IRQ_MAP_REG (0x0020)
Register 6.10. INTERRUPT_COREO_~RWEBT_NNMI_MAP_REG (0x0024)
Register 6.11. INTERRUPT_COREOQ_RV/BLE_NVI_MAP_REG (0x0028)
Register 6.12. INTERRUPT_COREOQ_2C_MST_INT_MAP_REG (0x002C)
Register 6.13. INTERRUPT_COREOQ_UHCIO_INTR_MAP_REG (0x0038)
Register 6.14. INTERRUPT_COREOQO_GF/O_INTERRUPT_PRO_MAP_REG (0x0040)
Register 6.15. INTERRUPT_COREOQ_GF/O_INTERRUPT_FPRO_NMI_MAP_REG (0x0044)
Register 6.16. INTERRUPT_COREO_SF/_/NTR_1_MAP_REG (0x0050)
Register 6.17. INTERRUPT_COREO_SF/_/NTR_2_MAP_REG (0x0054)
Register 6.18. INTERRUPT_COREO_SF/_/NTR_3_MAP_REG (0x0058)
Register 6.19. INTERRUPT_COREO_LCD_CAM_INT_MAP_REG (0x0060)
Register 6.20. INTERRUPT_COREOQ_/2S0_/NT_MAP_REG (0x0064)
Register 6.21. INTERRUPT_COREOQ_/2S57_/NT_MAP_REG (0x0068)
Register 6.22. INTERRUPT_COREO_UART_INTR_MAP_REG (0x006C)
Register 6.23. INTERRUPT_COREOQO_UARTT_INTR_MAP_REG (0x0070)
Register 6.24. INTERRUPT_COREOQO_UARTZ2_INTR_MAP_REG (0x0074)
Register 6.25. INTERRUPT_COREOQ_SD/IO_HOST_INTERRUPT_MAP_REG (0x0078)
Register 6.26. INTERRUPT_COREO_F~WMNO_INTR_MAP_REG (0x007C)
Register 6.27. INTERRUPT_COREO_FPVW\VT_INTR_MAP_REG (0x0080)
Register 6.28. INTERRUPT_COREO_LDC_INT_MAP_REG (0x008C)
Register 6.29. INTERRUPT_COREOQ_LFUSE_INT_MAP_REG (0x0090)
Register 6.30. INTERRUPT_COREO_CAN_/NT_MAP_REG (0x0094)
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Register 6.31. INTERRUPT_COREOQO_USB_/NTR_MAP_REG (0x0098)
Register 6.32. INTERRUPT_COREOQO_R7C_CORE_INTR_MAP_REG (0x009C)
Register 6.33. INTERRUPT_COREO_~MT_INTR_MAP_REG (0x00AQ)
Register 6.34. INTERRUPT_COREOQ_FPCNT_INTR_MAP_REG (0x00A4)
Register 6.35. INTERRUPT_COREOQ_2C_EXTO_INTR_MAP_REG (0x00A8)
Register 6.36. INTERRUPT_COREOQ_/°C_EXT7_INTR_MAP_REG (0x00AC)
Register 6.37. INTERRUPT_COREO_7G_70_INT_MAP_REG (0x00C8)
Register 6.38. INTERRUPT_COREO_/G_77_INT_MAP_REG (0x00CC)
Register 6.39. INTERRUPT_COREO_/G_WDT_INT_MAP_REG (0x00D0)
Register 6.40. INTERRUPT_COREO_/G7_T0_INT_MAP_REG (0x00D4)
Register 6.41. INTERRUPT_COREOQ_/G7_77_/NT_MAP_REG (0x00D8)
Register 6.42. INTERRUPT_COREO_/G7_WDT_INT_MAP_REG (0x00DC)
Register 6.43. INTERRUPT_COREO_CACHE_IA_INT_MAP_REG (0x00EO)
Register 6.44. INTERRUPT_COREO_SYSTIMER_TARGETO_INT_MAP_REG (0x00E4)
Register 6.45. INTERRUPT_COREO_SYSTIMER TARGETT_INT_MAP_REG (0x00ES8)
Register 6.46. INTERRUPT_COREOQ_SYSTIMER_TARGETZ2_INT_MAP_REG (0x00EC)
Register 6.47. INTERRUPT_COREOQ_SF/_MEM_REJECT_INTR_MAP_REG (0x00FO0)
Register 6.48. INTERRUPT_COREO_DCACHE PRELOAD_INT_MAP_REG (0x00F4)
Register 6.49. INTERRUPT_COREOQ_/CACHE_PRELOAD_INT_MAP_REG (0x00F8)
Register 6.50. INTERRUPT_COREO_DCACHE_SYNC_INT_MAP_REG (0x00FC)
Register 6.51. INTERRUPT_COREOQ_/CACHE_SYNC_INT_MAP_REG (0x0100)
Register 6.52. INTERRUPT_COREOQO_AFPB_ADC_INT_MAP_REG (0x0104)
Register 6.53. INTERRUPT_COREOQO_DMA_IN_CHO_INT_MAP_REG (0x0108)
Register 6.54. INTERRUPT_COREOQO_DMA_IN_CHT_INT_MAP_REG (0x010C)
Register 6.55. INTERRUPT_COREO_DMA_IN_CHZ2_INT_MAP_REG (0x0110)
Register 6.56. INTERRUPT_COREO_DMA_IN_CHS_INT_MAP_REG (0x0114)
Register 6.57. INTERRUPT_COREO_DMA_IN_CH4_INT_MAP_REG (0x0118)
Register 6.58. INTERRUPT_COREO_DMA_OUT_CHO_INT_MAP_REG (0x011C)
Register 6.59. INTERRUPT_COREO_DMA_OUT_CH1_INT_MAP_REG (0x0120)
Register 6.60. INTERRUPT_COREOQO_DMA_OUT_CHZ_INT_MAP_REG (0x0124)
Register 6.61. INTERRUPT_COREO_DMA_OUT_CHS_INT_MAP_REG (0x0128)
Register 6.62. INTERRUPT_COREOQ_DMA_OUT_CH4_INT_MAP_REG (0x012C)
Register 6.63. INTERRUPT_COREO_~RSA_/INT_MAP_REG (0x0130)
Register 6.64. INTERRUPT_COREO_ALS_/NT_MAP_REG (0x0134)
Register 6.65. INTERRUPT_COREOQO_SHA_/NT_MAP_REG (0x0138)
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Register 6.66. INTERRUPT_COREOQ_CPU_INTR_FROM_CPU_O_MAP_REG (0x013C)
Register 6.67. INTERRUPT_COREO_CFU_INTR_FROM_CPU_1_MAP_REG (0x0140)
Register 6.68. INTERRUPT_COREO_CPU_INTR_FROM_CPU_2_MAP_REG (0x0144)
Register 6.69. INTERRUPT_COREO_CFU_INTR_FROM_CFPU_3_MAP_REG (0x0148)
Register 6.70. INTERRUPT_COREOQ_ASSIST_DEBUG_INTR_MAP_REG (0x014C)

Register 6.71. INTERRUPT_COREO_DMA_APBPERI_FPMS_MONITOR_VIOLATE_INTR_MAP_REG (0x0150)
Register 6.72. INTERRUPT_COREOQ_CORE_0_IRAMO_PMS_MONITOR_VIOLATE_INTR_MAP_REG (0x0154)
Register 6.73. INTERRUPT_COREOQ_CORE_O_DRAMO_PMS_MONITOR_VIOLATE_INTR_MAP_REG (0x0158)
Register 6.74. INTERRUPT_COREOQ_CORE_0O_FIF_PMS_MONITOR_VIOLATE_INTR_MAP_REG (0x015C)
Register 6.75. INTERRUPT_COREO_CORE_O_FIF_PMS_MONITOR_VIOLATE_SIZE_INTR_MAP_REG (0x0160)
Register 6.76. INTERRUPT_COREOQ_CORE_1_IRAMO_PMS_MONITOR_VIOLATE_INTR_MAP_REG (0x0164)
Register 6.77. INTERRUPT_COREOQ_CORE_1_DRAMO_PMS_MONITOR_VIOLATE_INTR_MAP_REG (0x0168)
Register 6.78. INTERRUPT_COREOQ_CORE_T1_FIF_PMS_MONITOR_VIOLATE_INTR_MAP_REG (0x016C)
Register 6.79. INTERRUPT_COREO_CORE_1_FIF_PMS_MONITOR_VIOLATE_SIZE_INTR_MAP_REG (0x0170)
Register 6.80. INTERRUPT_COREOQ_BACKUP_FPMS_VIOLATE_INTR_MAP_REG (0x0174)

Register 6.81. INTERRUPT_COREO_CACHE_COREO_ACS_INT_MAP_REG (0x0178)

Register 6.82. INTERRUPT_COREO_CACHE_CORET_ACS_INT_MAP_REG (0x017C)

Register 6.83. INTERRUPT_COREOQO_USE_DEVICE_INT_MAP_REG (0x0180)

Register 6.84. INTERRUPT_COREOQ_FERI_BACKUP_INT_MAP_REG (0x0184)

Register 6.85. INTERRUPT_COREO_DMA_EXTMEM_REJECT_INT_MAP_REG (0x0188)

<
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S ¢
& &
& &
¢ =
‘31 5|4 0‘
E)oooooooooooooooooooooooooo 16 \Reset
INTERRUPT_COREO_SOURCE_Y_MAP 1l Source_Y f) Wi Z w2 CPUO A3 1,
AHCE R O~5, 8~ 10, 12~ 14, 17 ~28 Fil 30 ~ 31, HE{HILH. T WiE Source_Y L3 6-1,
(R/W)
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Register 6.86. INTERRUPT_COREOQ_INTR_STATUS_0_REG (0x018C)

Sl
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Q\é
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A 7
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B

|

0x000000

‘ Reset

INTERRUPT_COREOQ_INTR_STATUS_0 J{| T-{E ANt i Rk S, B — R F— Do aR
TRPIRES, W Wi 0~ 31, WX WA 1, MFERIZ WA 7. (RO)

Register 6.87. INTERRUPT_COREO_INTR_STATUS_1_REG (0x0190)

Sl
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B

|

0x000000

‘Reset

INTERRUPT_COREO_INTR_STATUS_1 M Tf#AMNR WA RPIRES, B — MR — oMby
TERPIRES, S W gRE i : 32 ~ 63, QRIS AAIN 1, WFRZ P EiEA % 7. (RO)

Register 6.88. INTERRUPT_COREO_INTR_STATUS_2_REG (0x0194)

b5
S
Q
e?/\v
Q\e&
7/
6&
O
'\
N
&
S

|

0x000000

‘Reset

INTERRUPT_COREOQ_INTR_STATUS_2 J{| F-1EB AN R B RARES, f— i F— AN
TERPRES, XY WIS 6 64 ~ 95, TRV AN 1, MRz WiEfh % 7. (RO)
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6 Wk INTERRUPT)

Register 6.89. INTERRUPT_COREO_INTR_STATUS_3_REG (0x0198)

Sl
K
5
Q\é
€
S
A 7
X
&
S

B

|

\ 0x000000

‘ Reset

INTERRUPT_COREOQ_INTR_STATUS_3 J{| T-{E ANt s Rk S, B — R F— Do aB T
TRPRES, X WS 96 ~ 98, TN AR 1, WFoRiZ b Wil % 7 k. (RO)

Register 6.90. INTERRUPT_COREO_CLOCK_GATE_REG (0x019C)

INTERRUPT_COREO_CLK_EN il Fema b 1 148 67 . (RAW)

Register 6.91. INTERRUPT_COREO_DATE_REG (0x07FC)

31 28|27

\o 0 0 o0 0x2012300

‘Reset

INTERRUPT_COREO_INTERRUPT DATE Jii A4 b 2575, (R/W)

6.5.2 CPU1 "hili%{ras

Register 6.92. INTERRUPT_CORE1_VMAC_INTR_MAP_REG (0x0800)
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6 4 (NTERRUPT)

Register 6.93. INTERRUPT_CORE1_MAC_NVI_MAP_REG (0x0804)
Register 6.94. INTERRUPT_CORE1_FWHR_INTR_MAP_REG (0x0808)
Register 6.95. INTERRUPT_CORE1_55_/N/_MAP_REG (0x080C)
Register 6.96. INTERRUPT_CORE1_57_MAC_INT_MAP_REG (0x0810)
Register 6.97. INTERRUPT_CORE1_B87_B5_/INT_MAP_REG (0x0814)
Register 6.98. INTERRUPT_CORE1_587_B5_N\VI_MAP_REG (0x0818)
Register 6.99. INTERRUPT_CORE1_RWET_/RQ_MAP_REG (0x081C)
Register 6.100. INTERRUPT_CORE1_~RWHELE_|RQ_MAP_REG (0x0820)
Register 6.101. INTERRUPT_CORE1_R\WEBT_N\VI_MAP_REG (0x0824)
Register 6.102. INTERRUPT_CORE1_RWELE_NNMI_MAP_REG (0x0828)
Register 6.103. INTERRUPT_CORE1_2C_MST_INT_MAP_REG (0x082C)
Register 6.104. INTERRUPT_CORE1_UHCIO_INTR_MAP_REG (0x0838)
Register 6.105. INTERRUPT_CORE1_GFIO_INTERRUPT_PRO_MAP_REG (0x0840)
Register 6.106. INTERRUPT_CORE1_GFIO_INTERRUPT_FRO_NMI_MAP_REG (0x0844)
Register 6.107. INTERRUPT_CORE1_SF//NTR_7_MAP_REG (0x0850)
Register 6.108. INTERRUPT_CORE1_SF/_INTR_2_MAP_REG (0x0854)
Register 6.109. INTERRUPT_CORE1_SFP/_INTR_5_MAP_REG (0x0858)
Register 6.110. INTERRUPT_CORE1_LCD_CAM_INT_MAP_REG (0x0860)
Register 6.111. INTERRUPT_CORE1_/2S0_/NT_MAP_REG (0x0864)
Register 6.112. INTERRUPT_CORE1_/2S7_/NT_MAP_REG (0x0868)
Register 6.113. INTERRUPT_CORE1_UART_INTR_MAP_REG (0x086C)
Register 6.114. INTERRUPT_CORE1_UARTT_INTR_MAP_REG (0x0870)
Register 6.115. INTERRUPT_CORE1_UART2_INTR_MAP_REG (0x0874)
Register 6.116. INTERRUPT_CORE1_SDIO_HOST_INTERRUPT_MAP_REG (0x0878)
Register 6.117. INTERRUPT_CORE1_FPWNMO_INTR_MAP_REG (0x087C)
Register 6.118. INTERRUPT_CORE1_FPW\/1_INTR_MAP_REG (0x0880)
Register 6.119. INTERRUPT_CORE1_L£DC _INT_MAP_REG (0x088C)
Register 6.120. INTERRUPT_CORE1_£FUSE_INT_MAP_REG (0x0890)
Register 6.121. INTERRUPT_CORE1_CAN_INT_MAP_REG (0x0894)
Register 6.122. INTERRUPT_CORE1_USB_/NTR_MAP_REG (0x0898)
Register 6.123. INTERRUPT_CORE1_~7C_CORE_INTR_MAP_REG (0x089C)
Register 6.124. INTERRUPT_CORE1_~MT_INTR_MAP_REG (0x08A0)
Register 6.125. INTERRUPT_CORE1_FPCNT_INTR_MAP_REG (0x08A4)
Register 6.126. INTERRUPT_CORE1_/2C_£XTO_INTR_MAP_REG (0x08A8)
Register 6.127. INTERRUPT_CORE1_/2C_£XT7_INTR_MAP_REG (0x08AC)
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6 4 (NTERRUPT)

Register 6.128. INTERRUPT_CORE1_/G_70_/NT_MAP_REG (0x08C8)
Register 6.129. INTERRUPT_CORE1_/G_T77_INT_MAP_REG (0x08CC)
Register 6.130. INTERRUPT_CORE1_/G_WDT_INT_MAP_REG (0x08D0)
Register 6.131. INTERRUPT_CORE1_/G7_70_INT_MAP_REG (0x08D4)
Register 6.132. INTERRUPT_CORE1_/G7_77_INT_MAP_REG (0x08D8)
Register 6.133. INTERRUPT_CORE1_/G7_WDT_INT_MAP_REG (0x08DC)
Register 6.134. INTERRUPT_CORE1_CACHE_IA_INT_MAP_REG (0x08EO0)
Register 6.135. INTERRUPT_CORE1_SYSTIMER_TARGETO_INT_MAP_REG (0x08E4)
Register 6.136. INTERRUPT_CORE1_SYSTIMER_TARGETT_INT_MAP_REG (0x08E8)
Register 6.137. INTERRUPT_CORE1_SYSTIMER_TARGETZ_INT_MAP_REG (0x08EC)
Register 6.138. INTERRUPT_CORE1_SF/_MEM_REJECT_INTR_MAP_REG (0x08FO0)
Register 6.139. INTERRUPT_CORE1_DCACHE_FPRELOAD_INT_MAP_REG (0x08F4)
Register 6.140. INTERRUPT_CORE1_/CACHE_PRELOAD_INT_MAP_REG (0x08F8)
Register 6.141. INTERRUPT_CORE1_DCACHE_SYNC_INT_MAP_REG (0x08FC)
Register 6.142. INTERRUPT_CORE1_/CACHE_SYNC_INT_MAP_REG (0x0900)
Register 6.143. INTERRUPT_CORE1_AFPB_ADC_INT_MAP_REG (0x0904)
Register 6.144. INTERRUPT_CORE1_DMA_IN_CHO_INT_MAP_REG (0x0908)
Register 6.145. INTERRUPT_CORE1_DMA_IN_CH1_INT_MAP_REG (0x090C)
Register 6.146. INTERRUPT_CORE1_DMA_IN_CHZ2_INT_MAP_REG (0x0910)
Register 6.147. INTERRUPT_CORE1_DMA_IN_CHS3_INT_MAP_REG (0x0914)
Register 6.148. INTERRUPT_CORE1_DMA_IN_CH4_INT_MAP_REG (0x0918)
Register 6.149. INTERRUPT_CORE1_DMA_OUT_CHO_INT_MAP_REG (0x091C)
Register 6.150. INTERRUPT_CORE1_DMA_OUT_CH1_INT_MAP_REG (0x0920)
Register 6.151. INTERRUPT_CORE1_DMA_OUT_CH2_INT_MAP_REG (0x0924)
Register 6.152. INTERRUPT_CORE1_DMA_OUT_CH3_INT_MAP_REG (0x0928)
Register 6.153. INTERRUPT_CORE1_DMA_OUT_CHA4_INT_MAP_REG (0x092C)
Register 6.154. INTERRUPT_CORE1_~SA_INT_MAP_REG (0x0930)
Register 6.155. INTERRUPT_CORE1_ALS_IN/_MAP_REG (0x0934)
Register 6.156. INTERRUPT_CORE1_SHA_INT_MAP_REG (0x0938)
Register 6.157. INTERRUPT_CORE1_CPU_INTR_FROM_CPU_0O_MAP_REG (0x093C)
Register 6.158. INTERRUPT_CORE1_CPU_INTR_FROM_CPU_1_MAP_REG (0x0940)
Register 6.159. INTERRUPT_CORE1_CPU_INTR_FROM_CPU_2_MAP_REG (0x0944)
Register 6.160. INTERRUPT_CORE1_CPU_INTR_FROM_CPU_3_MAP_REG (0x0948)
Register 6.161. INTERRUPT_CORE1_ASSIST_DEBUG_INTR_MAP_REG (0x094C)
Register 6.162. INTERRUPT_CORE1_DMA_APBPERI_PMS_MONITOR_VIOLATE_INTR_MAP_REG (0x0950)
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Register 6.163. INTERRUPT_CORE1_COFRE_O_IRAMO_PMS_MONITOR_VIOLATE_INTR_MAP_REG (0x0954)
Register 6.164. INTERRUPT_CORE1_CORE_O_DRAMO_PMS_MONITOR_VIOLATE_INTR_MAP_REG (0x0958)
Register 6.165. INTERRUPT_CORE1_CORE_O_FIF_PMS_MONITOR_VIOLATE_INTR_MAP_REG (0x095C)

Register 6.166. INTERRUPT_CORE1_COFRE_O_PIF_FPMS_MONITOR_VIOLATE_SIZE_INTR_MAP_REG
(0x0960)

Register 6.167. INTERRUPT_CORE1_COFRE_T1_IRAMO_PMS_MONITOR_VIOLATE_INTR_MAP_REG (0x0964)
Register 6.168. INTERRUPT_CORE1_CORE_1_DRAMO_PMS_MONITOR_VIOLATE_INTR_MAP_REG (0x0968)
Register 6.169. INTERRUPT_CORE1_CORE_1_FIF_PMS_MONITOR_VIOLATE_INTR_MAP_REG (0x096C)

Register 6.170. INTERRUPT_CORE1_COFRE_1_PIF_PMS_MONITOR_VIOLATE_SIZE_INTR_MAP_REG
(0x0970)

Register 6.171. INTERRUPT_CORE1_BACKUP_PMS_VIOLATE_INTR_MAP_REG (0x0974)
Register 6.172. INTERRUPT_CORE1_CACHE_COREO_ACS_INT_MAP_REG (0x0978)
Register 6.173. INTERRUPT_CORE1_CACHE_CORET_ACS_INT_MAP_REG (0x097C)

Register 6.174. INTERRUPT_CORE1_USB_DEVICE_INT_MAP_REG (0x0980)
Register 6.175. INTERRUPT_CORE1_FER_BACKUP_INT_MAP_REG (0x0984)
Register 6.176. INTERRUPT_CORE1_DMA_EXTMEM_REJECT_INT_MAP_REG (0x0988)

0@
5

é&

5 8&9

%Q’ég /\(8?\
W@ =
‘31 5|4 0‘
‘OOOOOOOOOOOOOOOOOOOOOOOOOOO 16 ‘Reset
INTERRUPT_CORE1_SOURCE_Y_MAP 1l Source_Y f) iF Wi E w2 CPUT A3,
AHCE R O~5, 8~10, 12~ 14, 17~ 28 Fil 30 ~ 31, HEHILH. T WiJE Source_Y L3 6-1,
(R/W)
Register 6.177. INTERRUPT_CORE1_INTR_STATUS_0_REG (0x098C)
7
&
Q\/
S
Q/ 7/
6§
'\
N
(g@
N

‘31 0‘

‘ 0x000000 \ Reset
INTERRUPT_CORE1_INTR_STATUS_O0 | T-1E AN R WrE RS, B — i F— R
TEIPRES, XY WS Y6 O~ 31, WIERXF AN 1, MFRiZ PR A 7. (RO)
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Register 6.178. INTERRUPT_CORE1_INTR_STATUS_1_REG (0x0990)

B

|

0x000000

‘ Reset

INTERRUPT_CORE1_INTR_STATUS_1 J{| T-{E 4N s RS, B — iR F— o aB
TRPRES, X Wi 32 ~63. G AAIR 1, WFRiZ b Wil % 7 k. (RO)

Register 6.179. INTERRUPT_CORE1_INTR_STATUS_2_REG (0x0994)

Sl
K
&
N
OQg/
O
&
S
&L
S

B

|

0x000000

‘Reset

INTERRUPT_CORE1_INTR_STATUS_2 HTf# MR WiRRPIRES, BF—Mig R — oMby
TERPIRES, S R lgRs i : 64 ~ 95, WX AN 1, WFRZ P WriFf % 79 wr. (RO)

Register 6.180. INTERRUPT_CORE1_INTR_STATUS_3_REG (0x0998)

|

0x000000

‘Reset

INTERRUPT_CORE1_INTR_STATUS_3 i T-1E AN B RARES, i — i F— MR
TERPRES, XY WIS Y6 96 ~ 98, HIRXIW AN 1, MFIRiZhWiEfh % 7. (RO)

IREER BB
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Register 6.181. INTERRUPT_CORE1_CLOCK_GATE_REG (0x099C)

e
S
&
((;\/
6¥
L/
Q
s &
%) K
N N
‘OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO1‘Reset
INTERRUPT_CORE1_CLK_EN i fer it ah | 1467 . (R/W)
Register 6.182. INTERRUPT_CORE1_DATE_REG (0xOFFC)
&
Qé\
Q /
(5@5
é&
(@)
2
& &
N =
‘31 28 | 27 0‘
\o 0 0 o 0x2012300 \Reset
INTERRUPT_CORE1_INTERRUPT_DATE [ Az il 27174, (R/W)
REFER 171 ESP32-S3 TRM (fii % i v0.2)

S SRR UL


https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=5422&sections=&version=0.2

7 ERgRA (TIMG)

7 kgl (TIMG)

71 ik

T A I g T T VA RO I TR BB E—E () il . ORI AR R IR ) sl e 4 a8 R b, i 7-1 By
7N, ESP32-S3 WEHMANEM de4l, REm S O FMUEmR R 1. B ERSAA AT ER S (R3O Tx
P, xR0 E ) M—DERERTVAENS. Fra il En a5 T 16 fHig Al 54 (0l B 2 Fn
Bl L/ 1R

Timer Group O
W
Timer O Timer 1 atlchdog
0 1 Timer
(T0) (1) (WDT)
Timer Group 1
W
Timer O Timer 1 atlchdog
0 T1) Timer
(T0) ( (WDT)
Pl 7-1. gink sl

AFA S ERGR VAR SFAENE, HARERRIES TR 8 A0y 5. ARH R B
S e o
AE AR A R DR

* 16 P HUIIAR, /MR ECh 2 5] 656536

o 54 PR Hos ) e L I B

o IR R 0 SE E

o EREAIRE N R R

o TG AR T L

o VIAARE TR (U B Sl ST B g B e 2 )

o HLPfl R BT

W
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7.2 Mgk

Clock
TIMG_Tx_EN
_Tx_| TIMG_T:
TIMG_Tx_DIVIDER TIMG_Tx_INCREASE -Tx ALARM_EN
APB_CLK i L
— >0 B GLK MG VALUE TIMG_Tx_INT
XTAL_CLK Int D'V'_der - . Inc/Dec — > Comparator [ ™
T T | (16 bits) Counter ALARM_VALUE
T TIMG_TXALARMLO_REG
TIMG_Tx_USE_XTAL TIMG_TXALARMHI_REG

Pl 7-2. kR A

Bl 7-2 gAY Teo Tx I phkeds . —A> 16 (B Migs . — DREET R A — T A 2
f ELRE A -

7.2.1 16 fiin gy Sk FE2s
TANE S AL B #4725 TIMG_TXCONFIG_REG 1) TIMG_TX_USE_XTAL FEt, 34 APB i (APB_CLK)
NS OTAL_OLI) (AR PSPIZE 16 (MR, 7=/t 15U G B R 5
(TB_CLK), 16 fiHisr4iseisr45 & 50n 1t TIMG_Tx_DIVIDER ZB S, B 2 3| 65536 2 ] {41 & H .
YR, HF TIMG_TX_DIVIDER ¥ 0 J5, 4Bl R #4740 65536, TIMG_TX_DIVIDER f 1 i, StkRsMiR%Ck 2,
TR Y (E N S BRI R —2f

SRR AU ] (R TMG_Tx_EN WA %), A RESEN 16 RLfiisr Mg . 76 B eSS BE T Bk 16 (L TioAmies
DTN TR S5 2R -

7.2.2 54 fb VAN

54 fi AT AT TB_CLK, Wl TIMG_Tx_INCREASE = Bifit & Ay #i sl s Jl o B 11450 nl 2o v 1k
52 TIMG_TX_EN FEB R . SERERT, BRI ESTER D TB_CLK Ji Bl s . XKHn, B
HATBERE . R, TIMG_TX_EN B )5, TIMG_Tx_INCREASE FEEHA R PATE R, 45 ol a7 Rl ek
RO T

LT EAs 54 (5 IR 1) 24 W ELA B A A P17 . A Rt CPU 3elit (K CPU Sk 82 ). 7
TIMG_TXUPDATE_REG L B{T- %1, 54 { & #s i E W] SLEDBIA A48 TIMG_TXLO_REG 11 TIMG_TxHI_REG ,
WA AFFER o AR 32 (iR 22 fii. #F TIMG_TXUPDATE_REG #{5 A#HEZ Fi, aifier TIMG_TxLO_REG
A TIMG_TXHI_REG B{E R AZE, DA CPU #1H.

7.2.3 =y

S IR i T T A 24 W e (R I i R . H =2 vy, (PT3Ed) b I 24w B sh =
BRI 7.2.497).,

54 (3R EAE AT E TIMG_TXALARMLO_REG #1 TIMG_TXALARMHI_REG Bt &, 4 ML I A% 32 Aifn
22 fii. (Hx2, HAEN TIMG_TXx_ALARM_EN FEH B E IR G, LB MIREEA 4R Mg
A MR (RPREZMRBIT, Er2em e ) i ) it ERr, 25 e 4 2w s R
(FE—EQU R ), BT B ) R HEO, S AR A A B E AR T B (E—Eu ), B (2 7 B & 4t
R TR T2 YRR TR A0 O SR ) KR . AR E Y B E AR R
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e TIMG_VALUE = {TIMG_TxHI_REG, TIMG_TxLO_REG}

e ALARM_VALUE = {TIMG_TXALARMHI_REG, TIMG_TxALARMLO_REG}

A 71, AR b VR T e b S5k

W |l &
1 ALARM_VALUE — TIMG_VALUE > 2°3 fih %

E BRI ) E TS, TIMG_VALUE ik 3|
ALARM_VALUE fiffs 2

3 0 < TIMG_VALUE — ALARM_VALUE < 253 | fili%

JE W2 1T B 1) b Bk B e KB, E
4 TIMG_VALUE — ALARM_VALUE > 253 I M O it %, TIMG_VALUE ik %
ALARM_VALUE s} il % 32

2 0 < ALARM_VALUE — TIMG_VALUE < 253

A 7-2. VRS AT VBN T e 1 Sk

Wt | Taf Eif&

5 TIMG_VALUE — ALARM_VALUE > 253 fith %

FE B ER 1T 08 ) N T4, TIMG_VALUE ik %
ALARM_VALUE fif4f 2%

7 0 < ALARM_VALUE — TIMG_VALUE < 253 | fili%

E W28 RS 0] R ROk Bl e ME R, B
8 ALARM_VALUE — TIMG_VALUE > 253 T M B AR 1) R 1T 4, TIMG_VALUE ik |
| ALARM_VALUE i % 4 %

6 0 < TIMG_VALUE — ALARM_VALUE < 253

Ry, TIMG_TXx_ALARM_EN B HaliEE, £ FKE AL TIMG_TX_ALARM_EN HIA & FRR R

7.2.4 SEWNERRE PN

JE W28 BRI B I RS A 82 (1A 22 1743 BISE B A A e TIMG_Tx_LOAD_LO FI TIMG_Tx_LOAD_HI
TR I N . HR, EEHMEMES A TMG_TX_LOAD_LO il TIMG_Tx_LOAD_HI 2 77-#5 AN 2 B A8 &
FRH L. BARERIMBILSPE 220, EHEH R % . S8 a0 vl fh 400 B 235
PIE SR & NS I

CPU 7EZ§f7#% TIMG_TXLOAD_REG BT B H £ il A 41 BRI i S Frm a8, & i i) 24w (L £ or B ek AE o Qs
TIMG_Tx_EN , 7B #5482 BT BUE I 40 18 sl it 4. W= TIMG_TX_EN , @RI RFEUFIE, B
BIHECE e

OB Sl TN R T AR A I E RN A, A EHTINEE T AR Ak S 1 s T A R
FH S0 e e i S PSR ME . TIMG_Tx_AUTORELOAD FE: & 1 A DA REIR AT | shEFmak. W
REXTIRE, )G B P 2 70 H (o Ak 2 i 1wl

7.2.5 {RIFETh (SLOW_CLK) S il 5%

TE BF a2 AT DA 8 ) XTAL_CLK ST B EhRER £ i) =AM s a4 RTC_CLK .RTC20M_D256_CLK #1 XTAL32K_CLK
B SEBRgsiR . T

1. A I B AT S T SR SRR SR
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2. TERMENTRITRIE S5, P73 TARAE XTAL_CLK PAL: SLOW_CLK fit s R mHIF R 14, 24
SLOW_CLK it #ieasah 2l e BT A ) CO I, [RJ I 1PN RS

3. jid XTAL_CLK [y iH4as(t C1 BI I ¥4 SLOW_CLK (i f_rte = X XTALCEE

7.2.6 vk

JE ST —ARIERE 2 CPU By, Ik, B E Rl =R . @ a0 A B -
ZﬂiEE CPU k.

HCP IS S (BOR T & b B ) ik . 8 (SUMBOlERY) J5, BP e —Ewhm, 25T
ZIERR T SEATREE AR PR, TIMG_TX_INT_ENA 58 1.

FFASE AR LA H T2 — L AE AR il RS E I ERAE T 5 2 A Pl R I 0

o TIMG_TX_INT_RAW: 88 1. ZAAEFEFIXS VA TIMG_TX_INT_CLR {54 295 %

* TIMG_WDT_INT_RAW: B Bol it 8 1. ZAE S EE R TIMG_WDT_INT_CLR {5 4 2 #iE % .

o TIMG_Tx_INT_ST: [ g~ i 2 PR AS , 3@t F TIMG_Tx_INT_ENA Bt TMG_Tx_INT_RAW {7 3k
A

o TIMG_WDT_INT_ST: BUGAE e 2eh Wiipk s, @it A TMG_WDT _INT_ENA il
TIMG_WDT_INT_RAW {3 3 £E i .

o TIMG_Tx_INT_ENA: FiF{if RE S5 B4 P 22 1 25 (0 o WP IRAS 037

o TIMG_WDT_INT_ENA: JI-F i BE sk Bk A 1140 2 2 0 TP WRRZS 07

e TIMG_Tx_INT_CLR: B 1 W5 ERgs b, ErgsrE TIMG_Tx_INT_RAW F1 TIMG_Tx_INT_ST #y%}
WA esiEE . R, F—mWrr= e, 2hiE bR e i

e TIMG_WDT_INT_CLR: & 1 Wb{7 ik e oas H I, &I ER#E TMG_WDT_INT_RAW #I
TIMG_WDT_INT_ST ByXI WA 8% R, W= Ear, WOERE 125l

7.3 MCE ST

7.3.1 st AR Sy ph
1. T BT R
o BAEUHRR TIMG_TX_USE_XTAL T Beit i) i .
o B TIMG_Tx_DIVIDER [ & 16 {5 4iiss .
o E(EIER TIMG_TX_INCREASE [t & 2 S /1]

* 7£ TIMG_Tx_LOAD_LO #il TMG_Tx_LOAD_HI S #¥I4G A B & AP aE, R
TIMG_TxLOAD_REG _E 54T B AE 54 4 (L B N 0L 1) 8% o

2. B TIMG_Tx_EN FF 228,
3. RAG T IS ER I 24 T
o {£ TIMG_TXUPDATE_REG _I BT A A7 & I # 1Y 24 1
o M TIMG_TxLO_REG # TIMG_TxHI_REG BV £ i B #3(H .
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7.3.2 T — R E

T HIRES 7.8.1 IES 1 B ECE R TR

2. FLEME.
o &7 TIMG_TXALARMLO_REG F1 TIMG_TXALARMHI_REG Fig & 4 28 .
o E {7 TIMG_Tx_INT_ENA {fifig 1l47.

3. #%2% TIMG_Tx_AUTORELOAD X H Zh i fn#k .

4. F; TIMG_Tx_ALARM_EN FF /54l

5. AbFRHE T
o EALERAE TMG_TX _INT_CLR {4 B A5 Bk Hh T o
o 5% TIMG_Tx_EN %5t 32,

7.3.3  EWFE T A I0IPE A
1. FHRES 7.3.1 VA 1 DI E T R .
2. FIRER 73279756 2 AT EIE .
3. ' fiz TIMG_Tx_AUTORELOAD i fig F Zh T ik , ¥ bl 285 A TIMG_Tx_LOAD_LO A1 TIMG_Tx_LOAD_HI.
4. % fir TMG_Tx_ALARM_EN JF R34,
5. MbFRHE M (RRRHE IR ) .
o EAALEMETE TIMG_TX_INT_CLR % B AL R 8 o

o BTN YRR TR A A AR SR (B A AN R TR ), DU AR 5 2 T
TIMG_TXALARMLO_REG.. TIMG_TXALARMHI_REG., TIMG_Tx_LOAD_LO i TIMG_Tx_LOAD_HI , 7
VUSSR 62 VA TS S ¥ N

o H{7 TIMG_Tx_ALARM_EN T % i fE 4R .

6. (Fefa—WAREH) KHER .
o EAEREFE TIMG_TX_INT_CLR Fy3J A5 Bk H T
* FE TIMG_Tx_EN XHIE R 85

7.3.4 SLOW_CLK i i} 5
1. SR

o %'E TIMG_RTC_CALI_CLK_SEL 3e#35Z B4R 1 it (SLOW_CLK {4l ), 358 B TIMG_RTC_CALI_MAX
B B AR L]

* J&% TIMG_RTC_CALI_START_CYCLING &+ ik i iz, SRIGHE TIMG_RTC_CALI_START F
RPN RE .

o 2% TIMG_RTC_CALI_RDY FyfiiZs 1 , 3B TIMG_RTC_CALI_VALUE #KHL XTAL _CLK %3t ,
144 SLOW_CLK #iz.,

2. I
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o '8 TIMG_RTC_CALI_CLK_SEL #8751 4 i ik 4 (SLOW_CLK (B 8hiE ), 35 & TIMG_RTC_CALI_MAX
(Wi ESap-AinyEIR

* i TIMG_RTC_CALI_START_CYCLING, ## - Rf A AW A TAR T R AR
o HZTIMG_RTC_CALI_CYCLING_DATA_VLD % 1, EI#/RTIMG_RTC_CALI_VALUE 3.

3. it
#18 SLOW_CLK f 28 A 7ETIMG_RTC_CALI_TIMEOUT_RST_CNT fi) XTAL_CLK {42852 it
¥, ¥E 6 TIMG_RTC_CALI_TIMEOUT kit it .
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7.4 WAFARAIAG

A/NTHY T HHE AR T AL B ik m A i D) , B R bk 5
& P 1-4,

W1 AR A B

S SRR UL

SR | ik EREE
SIS O FCERF A5 47 2%
TIMG_TOCONFIG_REG SRR O il B 27 ae 0x0000 | varies
TIMG_TOLO_REG SERTEE O (24 FifE, Ik 32 fif 0x0004 | RO
TIMG_TOHI_REG SERTEE O W24 FifE, w22 fi 0x0008 | RO
TIMG_TOUPDATE_REG HOE % Y uoE B B M fH & F | 0x000C | R/ W/
TIMG_TOLO_REG &} TIMG_TOHI_REG SC
TIMG_TOALARMLO_REG SERTEE O UMY, % 32 fif 0x0010 | R/W
TIMG_TOALARMHI_REG FERTES O MHRE(E, =L 0x0014 | R/W
TIMG_TOLOADLO_REG TERTES O (M ERA, % 32 i 0x0018 | R/W
TIMG_TOLOADHI_REG FEWTES O MEHTINEIE, & 22 fif 0x001C | R/W
TIMG_TOLOAD_REG g M TIMG_TOLOADLO_REG o | Ox0020 | WT
TIMG_TOLOADHI_REG _I"fin#k & s
SEIEEY 1 L AR 1Ry
TIMG_T1CONFIG_REG SETSE 1 T A 0x0024 | varies
TIMG_T1LO_REG SERTEE 1 RSN, K 32 {7 0x0028 | RO
TIMG_T1HI_REG TERTEE 1RSI, B 22 07 0x002C | RO
TIMG_T1UPDATE_REG H O R M ol E B 4% M (E & Hl F | 0x0030 | R/ W/
TIMG_T1LO_REG 8§ TIMG_T1HI_REG sSC
TIMG_T1ALARMLO_REG TERTEE 1 R, % 32 fif 0x0034 | R/W
TIMG_T1ALARMHI_REG JE I 1 I, whL 0x0038 | R/W
TIMG_T1LOADLO_REG CERHEE 1T R NERA, % 32 {7 0x003C | R/W
TIMG_T1LOADHI_REG ERTEE 1 R E BN, 5 22 0x0040 | R/W
TIMG_T1LOAD_REG = (H M TIMG_T1LOADLO_REG 5 | Ox0044 | WT
TIMG_T1LOADHI_REG | fin#k s 52
Tl VR ok 23 A ¥ AP 7 A2 2%
TIMG_WDTCONFIGO_REG B0 5E ARG B2 A 0x0048 | R/W
TIMG_WDTCONFIG1_REG B 110 5 BT A0 2 A A 0x004C | R/W
TIMG_WDTCONFIG2_REG F 110 B B O AB A 0x0050 | R/W
TIMG_WDTCONFIG3_REG BV E BB BE 1 R 0x0054 | R/W
TIMG_WDTCONFIG4_REG B 1100 5 B B 2 AR 0x0058 | R/W
TIMG_WDTCONFIG5_REG B0 E B P B 3 EEHE 0x005C | R/W
TIMG_WDTFEED_REG EEWNE |10 E B e 0x0060 | WT
TIMG_WDTWPROTECT_REG VBRI 75 0x0064 | R/W
RTC %l 38 V1 S0 L B R ) o £ 2%
TIMG_RTCCALICFG_REG RTC Ml it e & 7 frdw O 0x0068 | varies
TIMG_RTCCALICFG1_REG RTC $is% it it & 25 740 1 0x006C | RO
TIMG_RTCCALICFG2_REG RTC $i% i1 il B2 728 2 0x0080 | varies
T A g
TIMG_INT_ENA_TIMERS_REG \ Hh (i R 37 0x0070 \ R/W
RS BR 178 ESP32-S3 TRM (i % ffi v0.2)
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ZHR ik Hiuhk Vil

TIMG_INT_RAW_TIMERS_REG JEhE RS 0x0074 | R/
WTC/
S

TIMG_INT_ST_TIMERS_REG S e H AR A 0x0078 | RO

TIMG_INT_CLR_TIMERS_REG TR R 0x007C | WT

JR A %5 A7 25

TIMG_NTIMERS_DATE_REG | WA A | ox00F8 | RW

S IO 3 1L VL 25 A7 95

TIMG_REGCLK_REG | SERTR S TR | OX00FC_ | RW

REEERE 179 ESP32-S3 TRM (i % #i v0.2)
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7.5 WFAFAS

A/NTHY T HHE AR T AL B ik m A i D) , B R bk 5
& ik 1-4,

W1 A A B

Register 7.1. TIMG_TxCONFIG_REG (x: 0-1) (0x0000+0x24*x)

0\7€> 2
< v
(%%
O S A\ \y <7
S S Sk

KIIRGT AL N A o &

7/ 7/ 7/ 7/ e e
RO & & ¥ &
‘31|30|29|28 13|12 11|10|9|8 OJ

0x01

Lofr]1]

TIMG_Tx_USE_XTAL 0: fifif] APB_CLK {E R iHES A sntah; 10 ffi ] XTAL_CLK {E &g it
HPPERAEP . (R/W)

TIMG_Tx_ALARM_EN ¥ 15, fR¥EGRE. &, i ashEgE. R/W/SCO)

|o o|o|o|o 0 0 00 0 0 0 O]Reset

TIMG_Tx_DIVIDER ‘EH}2% x B4h (Tx_clk) BITA 32 e . (R/W)
TIMG_Tx_AUTORELOAD ‘& 1 J5, ENtes x &R Aaidmpnafife. RW)

TIMG_T_INCREASE % 1 )5, GEWAS x BT Reh: e Mt ph RS . WHEI5, Elfd
X IR R s . (R/W)

TIMG_Tx_EN # 15, &g x BRI EEERE. (R/W)

Register 7.2. TIMG_TxLO_REG (x: 0-1) (0x0004+0x24*x)
NS

<%
/\@

E ]

\ 0x000000

TIMG_Tx_LO ¥£ TIMG_TXUPDATE_REG FE1i )5, nIEEBUER#F x BT8Rk 32 7.

Register 7.3. TIMG_TxHI_REG (x: 0-1) (0x0008+0x24*x)

N

)

%2
)
ﬂQ’

g
&7
N

‘ 31 22

21 0‘

\oooooooooo

0x0000 \ Reset

TIMG_Tx_HI ¥ TIMG_TXUPDATE_REG G5, nIiHUERES x BRI m 22 fi7. (RO)

IREER BB
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Register 7.4. TIMG_T<UPDATE_REG (x: 0-1) (0x000C+0x24*%)

&
&
Q
N
g S
@@/ %Q,é
N @

TIMG_Tx_UPDATE #£ TIMG_TXUPDATE_REG I'E 0 5% 1, itH5Semfiedif:. (R/W/SO)

Register 7.5. TIMG_TxALARMLO_REG (x: 0-1) (0x0010+0x24*%)

E 3

‘ 0x000000 \ Reset

TIMG_Tx_ALARM_LO EmF8E x I E T e sl A 24 a4k 32 7. (RAW)

Register 7.6. TIMG_TXxALARMHI_REG (x: 0-1) (0x0014+0x24*x)

N
@‘5\
F
(@é\ ®§+/
& ~
‘31 22]?1 0‘
\o 0 0000 00 O o| 0x0000 \Reset

TIMG_Tx_ALARM_HI &85 x I B P Egs il & A5 22 . (R/W)

Register 7.7. TIMG_TXLOADLO_REG (x: 0-1) (0x0018+0x24*x)

oyo
O?‘

N
N
Q&7
&\®

‘ 0x000000 \ Reset

TIMG_Tx_LOAD_LO sEmf#§ x IHE T 8as sk i1k 32 fifl. (R/W)
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Register 7.8. TIMG_TxLOADHI_REG (x: 0-1) (0x001C+0x24*)

‘31 22|21 0‘

\o 0 0000 0 0 O o| 0x0000 \Reset

TIMG_Tx_LOAD_HI ZEItEs x IR E S ik i s 22 fifd. (R/W)

Register 7.9. TIMG_TxLOAD_REG (x: 0-1) (0x0020+0x24*x)

‘ 0x000000 \ Reset

TIMG_Tx_LOAD BT e % 5 i i x INf LT s .. (W)
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Register 7.10. TIMG_WDTCONFIGO_REG (0x0048)

&> ~
& eé\\% S TXa
SRR -
IXEEPN RN
& IR NN
S & & & S 8 SIS
> &L LA & 7T TR
@é&/ 6&/ <)&/ é&/ Q&/ Q)& $<>&/ 6&/ $<)&/<)&/<)&/ Q)é\
C/)./ @/ @./ @./ Q/ @/ Q/ Q/@/@./ c\
‘31|3O 29|28 27|26 25|24 23|22 21|20 1B|l7 15|l4|l3|12|11 0‘
\o|o|o|o|o|o o| Ox1 | Ox1 |1|o|o|oooooooooooo\Reset

TIMG_WDT_APPCPU_RESET_EN {£%. (R/W)
TIMG_WDT_PROCPU_RESET_EN WDT % {i; CPU ffifig. (R/W)
TIMG_WDT_FLASHBOOT_MOD_EN ‘& 1 J5, flash JEa £ fifg. (R/W)

TIMG_WDT_SYS_RESET_LENGTH ZR&E(ifi5KE®EPE. 0: 100ns; 1: 200 ns; 2: 300 ns;
3: 400 ns; 4: 500ns; 5: 800ns; 6: 1.6 us; 7: 3.2 us. (R'W)

TIMG_WDT_CPU_RESET_LENGTH CPU & fii{5 5K &%#. 0: 100ns; 1: 200 ns; 2: 300 ns;
3: 400 ns; 4: 500ns; 5: 800ns; 6: 1.6 us; 7: 8.2 us., (R'W)

TIMG_WDT_STG3 Wik 3 fitE. O: XMl 1: hlr; 20 & CPU; 3: EfiRg. (R/W)
TIMG_WDT_STG2 [z 2 fite. O: XMI; 1: Hillp; 20 &7 CPU; 3: R4, R/W)
TIMG_WDT_STG1 Fif 1 fic'E. 0: oMl 1: il 20 & CPU; 3: Hfi&RG. R/W)
TIMG_WDT_STGO [ O fic'E. O: XM 1: whllr; 2: &Zf7 CPU; 3: ZfiFR%. (R/W)

TIMG_WDT EN % 1 )5, MWDT ffifg. (R/W)

Register 7.11. TIMG_WDTCONFIG1_REG (0x004C)

1 16 | 15 0‘

1]

0x01 OOOOOOOOOOOOOOOO‘Reset

TIMG_WDT_CLK_PRESCALE MWDT i 4 i 4> 4 8% (6. MWDT Wf4pK)¥E = 125 ns *
TIMG_WDT_CLK_PRESCALE. (R/W)
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Register 7.12. TIMG_WDTCONFIG2_REG (0x0050)

@O&
Y
$Q/\ ?/\Q
NS
E ]
‘ 26000000 \ Reset

TIMG_WDT_STGO_HOLD [jr B O #BHfHTE], Ff 2 MWDT Bf8hE 5. (R/W)

Register 7.13. TIMG_WDTCONFIG3_REG (0x0054)

9O
WV
’\\g\o
&Q
&

S
&

‘ OX7Hffff ‘ Reset

TIMG_WDT_STG1_HOLD BBz 1 #EifasfE, HE MWDT BehE 8. (R/W)

Register 7.14. TIMG_WDTCONFIG4_REG (0x0058)

E ]

‘ OxOfffff ‘ Reset

TIMG_WDT_STG2_HOLD [ £ 2 MEifmfa), Bfiie MWDT e E 8. (R/W)
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Register 7.15. TIMG_WDTCONFIG5_REG (0x005C)

‘ 0xOfffff ‘ Reset

TIMG_WDT_STG3_HOLD [jr B 3 #aHfHfE], A2 MWDT Bf8hE 8. (R/W)

Register 7.16. TIMG_WDTFEED_REG (0x0060)

O
&
A/
$O
O
N

E ]

‘ 0x000000 \ Reset

TIMG_WDT_FEED E{f & {HM MWDT. (WT)

Register 7.17. TIMG_WDTWPROTECT_REG (0x0064)
&
%
@Q
N

‘ 0x50d83aat \ Reset

TIMG_WDT_WKEY QIR HF /e E S AEAR, SRIPEEE. R/W)
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Register 7.18. TIMG_RTCCALICFG_REG (0x0068)

<
0%
O
& P &
& o S &
?Q/ O?\}/ ?Q/ ?Q/ ?9/
Q/SC)/ ,&C)/ ,&C)/ &C)/ ,&Q/ @6\
X% o’ O O O &
,&\Q ,«\@ &\Q &\Q ,&\Q \\QJFO
‘31 30 16 | 15 | 14 13| 12 |11 0‘
\o 0x01 ol oxt [1]/o o 0o 0o 0o 0o 0o 0o 0 0 0O O‘Reset

TIMG_RTC_CALI_START_CYCLING fiifg &1, (R/W)

TIMG_RTC_CALI_CLK_SEL it # 7% #% M B 4. 0: RTC_CLK; 1: RTC20M_D256_CLK; 2:
XTAL32K_CLK. (R/W)

TIMG_RTC_CALI_RDY #ric#iZitE 2. (RO)
TIMG_RTC_CALI_MAX TJit g5t e . (R/W)

TIMG_RTC_CALI_START ffifiEsaycaizitE. (RW)

Register 7.19. TIMG_RTCCALICFG1_REG (0x006C)

Q\/
a
Q/
%, &
> o
?\}/ ?\“>/
(07 &é\ <7
,&\QQ/ ﬂe)%@ «\@Q/
‘ 0x00000 |o 0 0 0 O 0| 0 \Reset
TIMG_RTC_CALI_CYCLING_DATA_VLD JH 5%t a4 kitiE. (RO)
TIMG_RTC_CALI_VALUE jiRit455, (RO)
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Register 7.20. TIMG_RTCCALICFG2_REG (0x0080)

&
e
%) O
/\Y\Qg/ &7
OO/\/ Oo/\/ O\§
% % %
QO QO QO
?\}/ ?\}/ QV\*>/
«O/ &O/ 6\ &Q/
<X X% & oS
N N &
‘ Ox1ffffff | 3 |O 0| 0 ‘Reset
TIMG_RTC_CALI_TIMEOUT #/RE 8352118 . (RO)
TIMG_RTC_CALI_TIMEOUT_RST_CNT #iis® i+ a4 i )& # . (R/W)
TIMG_RTC_CALI_TIMEOUT_THRES RTC #ji& it 8 Em s i R . SR TT5 & b8 (B
il & BB . (R/W)
Register 7.21. TIMG_INT_ENA_TIMERS_REG (0x0070)
v
St
T
RS
(@6\ RNY
& N/

TIMG_Tx_INT_ENA TIMG_Tx_INT shllragfdigefiz. (R/W)

TIMG_WDT_INT_ENA TIMG_WDT_INT H#i e, (R/W)

Register 7.22. TIMG_INT_RAW_TIMERS_REG (0x0074)

BNiva
O
& R
RS
& NN

TIMG_T_INT_RAW TIMG_Tx_INT sy s & Wtk &z, (R/WTC/SS)

TIMG_WDT_INT_RAW TIMG_WDT_INT H 14 5 iG H ek 5467 (RAWTC/SS)
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Register 7.23. TIMG_INT_ST_TIMERS_REG (0x0078)

A
G s
\% é& 7 é\ 7
& ROORY
(o) OO
@’% &\® «\@ «\@

‘31 3| 2 1 0‘

\oooooooooooooooooooooooooooooooo\Rese»c

TIMG_T_INT_ST TIMG_Tx_INT H i st Pk &6z, (RO)

TIMG_WDT_INT_ST TIMG_WDT_INT Wi Gl H Wik &5 67. (RO)

Register 7.24. TIMG_INT_CLR_TIMERS_REG (0x007C)

Q\
N
€§9O§O§
T K7
L0
&@ s
SR
\ooooooooooooooooooooooooooooooo\Rese»c
TIMG_TX_INT_CLR E{7tfi, &k TIMG_TX_INT . (WT)
TIMG_WDT_INT_CLR Efiltfz, i#Hkk TIMG_WDT_INT iy, (WT)
Register 7.25. TIMG_NTIMERS_DATE_REG (0x00F8)
dﬁb
Q‘%/
&
S S
Q)(A &7
& N
‘31 28 | 27 0‘
\o 0 0 o0 0x2003071 \Reset
TIMG_NTIMERS_DATE  fiii 445 il 27 {74 . (R/W)
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Register 7.26. TIMG_REGCLK_REG (0x00FC)

o7
N

BE ]

\oooooooooooooooooooooooooooooooo\Rese'c

TIMG_CLK_EN  #Ffrasif#h 1HEG 5. O (UEHA T TIAT I LS A ffas I fg ik e 10 —EJF
RS AT . (RAW)
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8 FAHIER A

8 Al IR 2
8.1 MLk

B E RS — RO E R g, TR SRR . AR UE IR (B207), PARGHERS . ARG
BT TR W (A RAE S MR BGE R ) R Tk ), SRR T AR . (R, 11
SE A BT AN AEE RS B AR R TN -

e 8-1 frzw, ESP32-S3 wfy = AMUFE T VN de: F4Y 7 ot B 20 (TIVIG) fEB R P4~ E I L P A —
A (BRAEERGEETVRER S, 450 MWDT), RTC #ibkif—A4> (FrfE RTC BT 1MER S, 450 RWDT).
BE BT IR TR S 2 DI AN Er B (BRAEE T # B A s AL T R RS ) AN By nl il iy
RIS AN B 1, o MWODT S5, CPU S AR AR A = A 3/, RWDT SZH5Higr. CPU &
. W NI RGE IR EhME (BRI 8.2.2.2 ik SA8nd Z1F) o 454N Bt 2 I Ik [0 v B 5%
.

1 flash 51380, RWDT FER g4 O ) MWDT SBUAGERE, DARGING| Sl fe A A i s, IRz
7.

ESP32-S3 id Ay —MELHULE 1) i I e —— A 1140 (SWD). HRA [ e SIS ARG, 7T AR
IR TR R FIRE Tstr, AR E R RS

...............................................................

Main System Main System
Watchdog Timer 0 Watchdog Timer 1
MWDTO MWDTA

RTC
Watchdog Timer

RWDT Digital
Domain :

........................................................

SWD

.

..............................................................

8-1. AT Pt 25t ha

HVERR, AT UL A TR RO TURERIA . HOAFTF IR EE 7 2 at B2 (TIMC) IS 12 165446
%32 (RTC_CNTL) [to be added later]

8.2 Al e tds

8.21 MHFHE

100 P B AT A R
o PUANBTBE, AR B AT E A I A AR B AT A (ERE AN K
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8 FAHIER A

WHERA B BEA AR, MWDT ZORBUTIT . CPU S ALRTNAZS A b iy — Al 34, RWDT &R ER
Hilkr. CPU SAL. ARSI R G (L i) — i sy 3l 4

32 fu A
B, B il RWDT #1 MWDT it &5k 5l

Flash JEsh{34m
WRAETUERE] N SPI flash {5 [ S B A 52, FIIMSEREAN RS

8.2.2 Ytk

DIGITAL

, TIMGO_WDT_EN
Timer Group O TiIMGO_WDTFEED_REG
TIMGO_WDTCONFIG1_REG TIMGO_WDT WKEY

TIMGO_WDT_CLK_PRESCALE -

e —

TIMGO_WDT_CPU_RESET

APB_CLK _| Prescaler | mwdtOclk TIMGO_WDT_CORE_RESET
——=—— (16 bits) MWDTO >

TIMGO_WDT_INT

TIMG1_WDT_EN
Timer Group 1 TIMG1

WDTFEED_REG
TIMG1_WDTCONFIG1_REG TIMG1_WDT_WKEY
TIMG1_WDT_CLK_PRESCALE

J—

TIMG1_WDT_CPU_RESET

APB_CLK Prescaler | mwdt1 clk TIMG1_WDT_CORE_RESET
e i > >
(16 bits) MWDTH >

TIMG1_WDT_INT

RTC RTC_CNTL_WDT_EN
RTC_CNTL_RTC_WDT_FEED
RTC_CNTL_WDT_WKEY

i

> RWDT RTC_WDT_CORE_RESET
RTC_WDT_INT

RTC_WDT_CPU_RESET
RTC_WDT_SYS_RESET

RTC SLOW_CLK

Pl 8-2. ESP32-S3 WA T 1t 3%

4] 8-2 7 ESP32-S3 Hv ARG H I A T 1 E 45 -
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8 FAHIER A

8.2.2.1 ity 32 frikBds

BAET 0 E R E 1 32 (it 4as . APB BFEP & v L E Y 16 (714 ds 5 215 3 MWDT [a4h
V5. RWOT [y i el W B E T RTC 1&g (RTC 18 M e W=y 4 Z 4z font 4F) . MWDT (1 16 fif
FiA e nl i@k TIMG_WDTCONFIG1_REG 25774%1) TIMG_WDT_CLK_PRESCALE 7 Etit & .

MWDT #1 RWDT & | 14 7] 43 5158 i3 % & TIMG_WDT_EN 1 RTC_CNTL_WDT_EN Bt ffifie. B 1MdifE)E, H
PR 32 (T4 A S e IH B R P 2 1, E RS ERZR B AR A1) (B By R BB ) o« 4
KA, MR ESEE N O, FIE TSN —Fr Bt QRAAERLE (I Ta] Y B , & 11000 7
AT BB O, BT ERe i E SR 0. i TIMG_WDTFEED_REG H1 RTC_CNTL_RTC_WDT_FEED 2§
TEA B AAERAE, #0451 MDWT F1 RWDT )

8.2.2.2 PrB:uintahfE

SE AR TEAS BT B T DATRC AN (7] F8 I ESF T RU0T I A I B4 o E— i B Iy 2 s 2850 B2 iy R IS 3l ] I 14
PIMEBEE N 0, BIVMIEA T —HrB. MWDT FI RWDT 4 PUA B (B BE O BITE: 3). &I e #3
KEFRTAE (RIMBTB O ZFrBe 8, FREIFIBBL O) .

MWDOT 45/~ ey i i isf (] 7] TIMG_WDTCONFIGI_REG (i i fELE 2 3] 6) ZFFfranhics, RWDT [ i i
(8] 7] f§ RTC_CNTL_WDT_STG/_HOLD (j (72 0 3| 3) Bt .

EAERERE, RWDT EH B O BRI E] (Thodo) 52 eFuse Z7f7as EFUSE_RD_REPEAT_DATA1_REG 1Y
EFUSE_WDT_DELAY_SEL FE:A1 RTC_CNTL_WDT_STGO_HOLD FEFHLFEF i, *RWF:

Thotdo = RTC_CNTL_WDT_STGO_HOLD << (EFUSE_WDT_DELAY_SEL +1)

Ho, << WEMBFET.
WA BT, N EEZ — /T
o ful % rpikr
W By, Pl %
e CPU &1 — &1z CPU .0
M B, 2407 CPU ..
o NEE AL - HAIERS
MHBoEE, ERS (9 MWDT, CPU g 4ME) 7. DhEE IO RTC MRS L.
o REHEN - BNTRE. WHEEMEICH RTC 4MZ
WPy BT, ERSE . WA LR O RTC 4N (BRI 12 185044 22 (RTC_CNTL) [to be added later])
7. BEEVE AT RWDT Hrscsf.
o
BT B R G R A S

MWDT B i B i 2419 7E TIMG_WDTCONFIGO_REG 2pffats HHCE . RWDT iy 2 nl7E
RTC_CNTL_WDTCONFIGO_REG #{7-#$ i & .

8.2.2.3 B

T VA0) 2 I A DA AR B AR SE P B T 7 B R, R G P (BN, DN 5 23 A7 e (00 A DR T 5
FEAETIR KA . ik, MWDT #1 RWOT LA SR HLE, B Lk T PTG R S B T % PR s
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8 FAHIER A

G ORIPHLEE L R TR E R S P T Bus T (MWDT BT 1 TMG_WDT_WKEY, RWDT &1
1) RTC_CNTL_WDT_WKEY), Wil [l [ 1400 5 a1 5 %47 Br 5 A Ox50D83AAT, A REB UL ER 113
fis. WEREHEYTFERAEAE OXS0D83AAT, AT E I IfE R ds?ifr g (B T MEEHTEAS) 5
(ERHRVERI S PLBNE . HEREL DA 2 IRV A 1) 000 5 il

1. ¥ Ox50D83AAT B AFE | 1M E M Er i G R HF B, KM G IRI.
2. MRGTR BB T, AW ok A e
3. [ 1M W) 5 H47 B B 5 A Bk Ox60DB3AAT DASMNKLE(E, FHEAES (R

8.2.2.4 Flash 5|5/

e flash 5 AT, Emtaedl O (WK 7-1 5€ab 520) B9 MWDT A1 RWDT Z#RIAfERE. MWDT fyRT B O
FERARR I B 1 REEAL (i. RWOT BT EL O B shiE B2 RAER AL (ARG RTC) . 5155, M
TIMG_WDT_FLASHBOOT_MOD_EN # RTC_CNTL_WDT_FLASHBOOT_MOD_EN fiii%% , 4} 524k MWDT Fi
RWOT ) flash 5| S04, #AJ5, Bl ARCE MWDT Al RWDT.

8.3 BUUAT Mwentds

AT 1) (SWD) 2R R DI FE LB, AT ARS Ik RGAE R B R S M fT, b B A RS
SWD W& —AE T VR, AR MR BrB (48 R —A0) BAM-— K B SAEE T - ] 2 100
ms Z 7 %% WD_INTR {5552 HE R ST A .

IR ARG A, SWD R STR, A1, SWD &4 RGr-{55 SWD_RSTB, {51 B4
LB
8.3.1 %y
SWD HAT U R RpAE:
o HKIIFE
o I WrREE SWD RIKF gt
o BUE 2R L R AR SWD, il SWD i M E R G TARIRES

8.3.2 SWD #iilds
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8 FAHIER A

8.3.2.1 &y

ANALOG RTC
SWD_FEED
SWD_CLR_FLAG
Super -t SWD INTERRUPT -
Watchdog SWD_INTR Controller
SWD_RST_FLAG >

SWD_RSTB

CPU

RTC
REG

? PERI_BUS

ULP-RISC-V

Pl 8-3. SWD Fifillds &ty

8.3.2.2 T fEinif
IEFRET
* SWD 4z il k2] SWD K .
o SWD 8 mT AR 32 CPU 8 ULP-RISC-V %% i#f .

e 3 CPU AT RAB g Sil it % i RTC_ONTL_SWD_FEED E#MA), i %% Fbik ULP-RISC-V (%7
R

* CPU g ULP-RISC-V Mfiyit, £ %5 RTC_CNTL_SWD_WKEY % 0x8F1D312A %[ SWD il 2§ 5
PRIPTe R LAB 1E R GEAE 80 HL B 57 RS P iz AT R SWD.

* ¥ RTC_CNTL_SWD_AUTO_FEED_EN & 1, SWD # fil % th n] [i & A 7E A 7548 CPU 5 ULP-RISC-V -+
TR DL R IR SWD.,

AVAEE

o n[# 7/ RTC_CNTL_RESET_CAUSE_PROCPU[5:0] #%H CPU Z 7R A .
41 RTC_CNTL_RESET_CAUSE_PROCPU[5:0] == 0x12, M|F/R_F—REZ LR R FE 2 SWD &1

o Efy RTC_CNTL_SWD_RST_FLAG_CLR s SWD & firidi.

8.4 pily

BIVEER SR, WRIERETY 7 oy B (TIMG) 1955 7.2.6 35 F i &%

8.5 Wirds

MWDT 2174 A2 a2 B e AR B ) —3 43, AEZESY 7 et 540 (TIVIG) W58 7.4 7 F 4570 & A EEANHE,
RWDT 1 SWD 251Es8 /& RTC Bidhfy—3R4, fFE=r 12 k594572 (RTC_CNTL) [to be added later] {55 16 5
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8 FAHIER A

T R PHTRAIE .
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9 XTAL32K F 1M E it (XTWDT)

9 XTAL32K Fl 1HsEintas (XTWDT)

ESP32-S3 f) XTAL32K F ] & I8 52 A T4 XTAL32K_CLK HH4ff TAERES, B XTAL32K_CLK {24k 1
W, P RTC BHmEAFIRE. 244Nk XTAL32K_CLK 134 RTC ) SLOW_CLK i (FHhifiiR e i1y 4
45 Fent 47 ), # XTALB2K_CLK HHifEdi, XTAL32K 7 T2 284 XTAL32K_CLK ##>ly RTC_CLK )
A3H B BACKUPS2K_CLK A% iy (it Ak T+ Light-sleep Fii Deep-sleep AR NIMeEE CPU), i {5
XTAL32K_CLK, -4,

XTAL32K
I
Watchdog Interrupt
-4 RTC_CNTL_XTAL32K_WDT_EN
Monitor
A BACKUP32K_CLK_EN
A
&
XTAL32K_CLK -y
%D}i >0 RTC_SLOW_CLK
>
RTC_CLK BACKUP32K_CLK
—»  Divisor > q
9-1. XTAL32K F&T Iyt #%
9.1 W

9.1.1  XTAL32K [ 1Fa etk 45 71 7 B Wi

XTAL32K & 714 5 el 453 XTAL32K_CLK fE4RHT, 5 & 54E ikt RTC_XTAL32K_DEAD_INT ( H ik
FENLEST 12 1803572 (RTC_CNTL) [to be added later]) ,, fi: CPU 4+ Light-sleep #il Deep-sleep K%, #F
HifiE CPU,

9.1.2 BACKUP32K_CLK

XTAL32K F 141 & il g5 452 XTAL32K_CLK {84k )5, ¥l RTC_CLK #yar#iiit4ah BACKUP32K_CLK (iR
2k 32 kHz ) Bt XTAL32K_CLK £/ RTC #) SLOW_CLK #:E &G 4kse 1E# TAE.

9.2 Yjfefhik
9.21 TRk

1. il RTC_CNTL_XTAL32K_WDT_EN, XTAL32K 7 | 1y b #45 ol 25 PREIR S A THRIRES , 1 1A v 4
# (TRl RTC_CLK) FEkillE] XTAL 32K Ayish ETHIH (SIS S, TSRS G Y4
AEIAF] RTC_CNTL_XTAL32K_WDT_TIMEOUT i}, K& HHWi/MelE(5S, FEGTTEEsE N,

2. 1% RTC_CNTL_XTAL32K_AUTO_BACKUP 28 1 HABE 1 2528, XTAL32K FH |1/ E T #$< A shH
&t BACKUP32K_CLK, #if RTC A8 sk 4p i RTC SLOW_CLK, fRIERGREW IEHia1T, VAN TAERE
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9 XTAL32K F 1M E it (XTWDT)

RTC 1@l RTC SLOW_CLK fysE i #% (41 RTC_TIMER 45) fEMS AR T I MER M. AR R B2 L
9.2.2,

3. 43 RTC_CNTL_XPD_XTAL_32K {ii F 3¢ XTAL32K_CLK [ XPD (no power-down (455 , & A X
HLYE ) 553k 55 XTAL32K_CLK, 9% j5 i 136 RTC_CNTL_XTAL32K_WDT_EN {i/i% & 0(BACKUP32K_CLK_EN
&tz BahigE), RTC 1) SLOW_CLK B4 M BACKUP32K_CLK ][] ] XTAL32K_CLK., Z&ith i
#bF Light-sleep Al Deep-sleep s, 1 XTALS2K % 1IN S CPU, SE ik b,

9.2.2 BACKUP32K_CLK =:z8jiJ5ipf

HF RTC_CLK (e fEAEls 225, FTRAARIE BACKUP32K_CLK A %iiil], RTC_TIMER % i ffi RTC
) SLOW_CLK LEAY & i g R BEASHER T, 5 2EARY RTC_CLK (FEWLEHY 12 ik h4e 822 (RIC_CNTL) fto
be added later]) f)SLBRHA , ATEE L E RTC_CNTL_XTAL32K_CLK_FACTOR_REG i # BACKUP32K_CLK [
IFEL . RAAF AR X R (o ~27). BACKUP32K_CLK [y 7t A4 BEE N 4 1)
NI, RN

f_back_clk/4 = f_rtc_clk/S
S=xg+x1+..+x7

Horfr f_back_clk 445 BACKUP32K_CLK H A% A 32.768 kHz; f_rtc_clk 24 RTC_CLK f S2brAit
i wo ~wg SR AR RLPUAS BACKUPS2K it i -5 (g i RV ik 52, 67> RTC_CLK ) R4

9.2.3 BACKUP32K_CLK 445 P T-fit 55 Jy ik
A0 9.2.2 NTFIIAMFRERA . FTRAERE DA T 2 W TSR 52 U5 SR -0 L -
o filfE RTC_CLK [y A 2 BACKUP32K [y H ARSI V55 th A S A 1) A0 S5
o PRSI EE Y, N = f_rte_clk/ f_back_clk;

* Ay BACKUPS2K 73431 1/ B KB (R AR FL~F) , B AT BERF 00 R By B B o o S, THRE
M TRy, M= N/2;

o M M AS #sE xn =M AL xn =M+ 1 A%, M+ 1 BRI 05 A 1 8 NEGR 73«

B, RTC_CLK gmtehgiiz -k 163 kHz, W) f_rtc_clk = 163000, f_back_clk = 32768, S =20, M = 2, FrPAW
JEM {0, 21,2, T3, T4, T5, T, x7} = {2,3,2,3,2,3,2,3}, BACKUP32K_CLK fyis iz >k 32.6 kHz,
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10 ARG AT

10 RGEHArd

10.1  Hifid

ESP32-S3 £l 7 F & 1AMk, H AV AR SN IR BEA T IS 42 1, AT LEGR R S CEME R4 7] IR DI FERE 2 d%
k. Rk, ESP32-S3 #it T—RIAGRLEAfAdr, T THR MR EERL (R 14%) . DIFEERE. Shik
B R DR IO . AR B (] SE028 X L RGO B A A7 S H e

10.2 2tk
ESP32-S3 1 & Ge A7 il H T DA R MRS
o RGFITF#AR
o g
R CEl i
o IRIREATTRAFAERS
o SMRIHERT RIS
* CPU fsil

10.3  IjHEMIA

10.3.1  RGHAFENFAFE

10.3.1.1  PIBAAiLSY

PATR 27 DA ] ESP32-S3 P ROM 1l SRAM Frfifias iy, FLAk:

* YEZ a8 APB_CTRL_CLKGATE_FORCE_ON_REG H:

- % & APB_CTRL_ROM_CLKGATE_FORCE_ON 4 I v 1] 43 542l Internal ROM 0. Internal ROM 1
F1 Internal ROM 2 (4 7458,

- % & APB_CTRL_SRAM_CLKGATE_FORCE_ON #] PA#E i Internal SRAM A [F] block HH#h 1145

- By 1 iF, ROM m SRAM NFFRII BT AR AT BCEN O WF, 1) ROM i SRAM A7 i
AT RN HEITIF, B Ui A3k, Bitl, BB AZAAAICE R O, DARERIIFE.

* YEAfras APB_CTRL_MEM_POWER_DOWN_REG H:

- % H APB_CTRL_ROM_POWER_DOWN 4 3743 3l Internal ROM 0 | Internal ROM 1 #i Internal
ROM 2 it A Retention k.

- % & APB_CTRL_SRAM_POWER_DOWN #5i] Internal SRAM 3 . block #E A Retention JR 7.

- Retention IR EAEEE ) — AR IIFERS . FEIVIRSTS, s P EdEA S ELR, (HREAR AR
), PSEATARTIRE. FroA, WA P — B AN U7 R R Se 7 it tnl DARCE: PD Z9f7aRik
X EeffiggR It Retention ARZ, DABERIIFE.

o YEZF7HE APB_CTRL_MEM_POWER_UP_REG H:
- BIANEO T, G HEA Light-sleep B 21T Bf7fit#s A Retention AqRZ.
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10 ARG AT

- &8 APB_CTRL_ROM_POWER_UP {g#H M A ] PASE ] Internal ROM O . Internal ROM 1 Fl Internal
ROM 2 %} block e Ak A Light-sleep B A~2:i#E A Retention R .

- & APB_CTRL_SRAM_POWER_UP "I PA5# i Internal SRAM XJ 3 block 7t Ji#F A Light-sleep i
ek A Retention JR7S.

LA KN T AL AR I R &, W IL N I3k 10-1.
A 10-1. IRA7fiK a5 Pl r

Fhitid Rk 1 e ik 1 ik 2 e ik 2 P Ik
Internal ROM O | 0x4000_0000 | Ox4003_FFFF | - - BitO
Internal ROM 1 | 0x4004_0000 | Ox4004_FFFF | - - Bit1
Internal ROM 2 | 0x4005_0000 | Ox4005_FFFF | Ox3FFO_0000 | Ox3FFO_FFFF | Bit2
SRAM BlockO | 0x4037_0000 | Ox4037_3FFF | - - BitO
SRAM Block 0x4037_4000 | Ox4037_7FFF | - - Bit1
SRAM Block2 | 0x4037_8000 | Ox4037_FFFF | Ox3FC8_8000 | Ox3FC8_FFFF | Bit2
SRAM Block3 | 0x4038_0000 | Ox4038_FFFF | Ox3FC9_0000 | Ox3FCO_FFFF | Bit3
SRAM Block4 | 0x4039_8000 | Ox4039_FFFF | Ox3FCA_0000 | Ox3FCA_FFFF | Bit4
SRAM Blockd | 0x403A_CO000 | Ox403A_FFFF | Ox3FCB_C000 | Ox3FCB_FFFF | Bit5
SRAM Block6 | 0x403B_0000 | Ox403B_FFFF | Ox3FCC_0000 | Ox3FCC_FFFF | Bit6
SRAM Block7 | 0x403C_0000 | Ox403C_FFFF | Ox3FCD_4000 | Ox3FCD_FFFF | Bit7
SRAM Block8 | 0x403D_0000 | Ox403D_BFFF | Ox3FCE_8000 | Ox3FCE_FFFF | Bit8
SRAM Block9 | - - Ox3FCF_0000 | Ox3FCF_7TFFF | Bit9
SRAM Block10 | - - Ox3FCF_8000 | Ox3FCF_FFFF | Bit10

HEEE, BB 1 A %A 5

10.3.1.2  JrHhAifis s

SYSTEM_EXTERNAL_DEVICE_ENCRYPT_DECRYPT_CONTROL_REG #] HF {5 il AN A7l i N 5 e 2, 38
W LAY 16 1 o k8 o 5 W (XTSLAES),

10.3.1.3 RSA f¢lif?s

SYSTEM_RSA_PD_CTRL_REG wJ#5ili] RSA Jin#i#s ) SRAM F-itigs .

e SYSTEM_RSA MEM_PD & 1 #:# RSA i3k A Retention JRZS. IO SE A%, Hosk s m 4
SYSTEM_RSA_MEM_FORCE_PU 3%, ¥4 # 5% & (DS) {fi f§ RSA Wiem, 7 Toik.

* SYSTEM_RSA_MEM_FORCE_PU ‘# 1 #ffil RSA f#fif# et i ik A Light sleep i A 23k A Retention i
A BRI LSHER s, W E i SYSTEM_RSA_MEM_PD i &

o SYSTEM_RSA_MEM_FORCE_PD ‘& 1 5] RSA fifitiseik A Retention $R7S. M mE 5, WAE
3% SYSTEM_RSA_MEM_FORCE_PU [yi% & .

10.3.2  IFPLE A 1708

DA R G H A7 T RGN SHE R SR IR . M2 (EE, HIET 4 Liadenf 47,
* SYSTEM_CPU_PER_CONF_REG
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10 ARG AT

e SYSTEM_SYSCLK_CONF_REG

e SYSTEM_BT_LPCK_DIV_FRAC_REG

10.3.3 I

PAT RGN T L p bR S, Sl BeE vl P, 7R CPU SMSEHIET. 4L a5 N
TIF, KPR ES, TR E SRR P AR, WIESY 6 AR (INTERRUPT),

e SYSTEM_CPU_INTR_FROM_CPU_O_REG
e SYSTEM_CPU_INTR_FROM_CPU_1_REG
e SYSTEM_CPU_INTR_FROM_CPU_2_REG
e SYSTEM_CPU_INTR_FROM_CPU_3_REG

10.3.4 (KIHFCE A S

ARG A TR . HEER, WIETY 12 ih #6432 (RTC_CNIL) [to be added later].
 SYSTEM_RTC_FASTMEM_CONFIG_REG: H]T* RTC i y7£is CRC Mt &

e SYSTEM_RTC_FASTMEM_CRC_REG: [it & CRC # 4 {H

10.3.5 AhiInt bl I RIS AL A7 AP 48

PAR RGE A A e T T B SNSRI A7, FERLOE SRR IR SMBERY 1142 (ERE RIS (L RE , 0L R 073k 10-

2,
e SYSTEM_CACHE_CONTROL_REG
e SYSTEM_EDMA_CTRL_REG
e SYSTEM_PERIP_CLK_ENO_REG
e SYSTEM_PERIP_RST_ENO_REG
e SYSTEM_PERIP_CLK_EN1_REG
e SYSTEM_PERIP_RST_EN1_REG
A 10-2. HhBeibphl 195 15 S ALk
shist I 0 o7 s
EDMA Cirl SYSTEM_EDMA_CTRL_REG
EDMA SYSTEM_EDMA_CLK_ON ‘ SYSTEM_EDMA_RESET
CACHE Ctrl SYSTEM_CACHE_CONTROL_REG
DCACHE SYSTEM_DCACHE_CLK_ON SYSTEM_DCACHE_RESET
ICACHE SYSTEM_ICACHE_CLK_ON SYSTEM_ICACHE_RESET
AR SYSTEM_PERIP_CLK_ENO_REG SYSTEM_PERIP_RST_ENO_REG
Timer GroupO SYSTEM_TIMERGROUP_CLK_EN SYSTEM_TIMERGROUP_RST
Timer Group1 SYSTEM_TIMERGROUP1_CLK_EN SYSTEM_TIMERGROUP1_RST

System Timer

SYSTEM_SYSTIMER_CLK_EN

SYSTEM_SYSTIMER_RST

UARTO SYSTEM_UART_CLK_EN SYSTEM_UART_RST
UART1 SYSTEM_UART1_CLK_EN SYSTEM_UART1_RST
RIS BB 200 ESP32-S3 TRM (i % ffi v0.2)
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10 ARG AT

UART MEM SYSTEM_UART_MEM_CLK_EN * SYSTEM_UART_MEM_RST
SPI0, SPH SYSTEM_SPIO1_CLK_EN SYSTEM_SPIO1_RST
SPI2 SYSTEM_SPI2_CLK_EN SYSTEM_SPI2_RST
SPI3 SYSTEM_SPI3_CLK_EN SYSTEM_SPI3_RST
12C0O SYSTEM_I2C_EXTO_CLK_EN SYSTEM_I2C_EXTO_RST
12C1 SYSTEM_I2C_EXT1_CLK_EN SYSTEM_I2C_EXT1_RST
1250 SYSTEM_I2S0_CLK_EN SYSTEM_I2S0_RST

1251 SYSTEM_I2S1_CLK_EN SYSTEM_I281_RST
TWAI 42 i 45 SYSTEM_CAN_CLK_EN SYSTEM_CAN_RST
UHCIO SYSTEM_UHCIO_CLK_EN SYSTEM_UHCIO_RST
UsB SYSTEM_USB_CLK_EN SYSTEM_USB.RST
RMT SYSTEM_RMT_CLK_EN SYSTEM_RMT_RST
PCNT SYSTEM_PCNT_CLK_EN SYSTEM_PCNT_RST
PWMO SYSTEM_PWMO_CLK_EN SYSTEM_PWMO_RST
PWMH SYSTEM_PWM1_CLK_EN SYSTEM_PWM1_RST

LED_PWM 42t 2

SYSTEM_LEDC_CLK_EN

SYSTEM_LEDC_RST

ADC Controller

SYSTEM_ADC2_ARB_CLK_EN

SYSTEM_ADC2_ARB_RST

)13 SYSTEM_PERIP_CLK_EN1_REG SYSTEM_PERIP_RST_EN1_REG

USB_DEVICE SYSTEM_USB_DEVICE_CLK_EN SYSTEM_USB_DEVICE_RST

UART2 SYSTEM_UART2_CLK_EN SYSTEM_UART2_RST

LCD_CAM SYSTEM_LCD_CAM_CLK_EN SYSTEM_LCD_CAM_RST

SDIO_HOST SYSTEM_SDIO_HOST_CLK_EN SYSTEM_SDIO_HOST_RST

DMA SYSTEM_DMA _CLK_EN SYSTEM_DMA_RST ®

HMAC SYSTEM_CRYPTO_HMAC_CLK_EN SYSTEM_CRYPTO_HMAC_RST ¢

P4 SYSTEM_CRYPTO_DS_CLK_EN SYSTEM_CRYPTO_DS_RST 7

RSA fE#s SYSTEM_CRYPTO_RSA_CLK_EN SYSTEM_CRYPTO_RSA_RST

SHA Jin s SYSTEM_CRYPTO_SHA_CLK_EN SYSTEM_CRYPTO_SHA_RST

AES Jin#Es% SYSTEM_CRYPTO_AES_CLK_EN SYSTEM_CRYPTO_AES_RST

peri backup SYSTEM_PERI_BACKUP_CLK_EN SYSTEM_PERI_BACKUP_RST
LK

1. IR A A R I LU 1 SR TIPRS RN, B O S S ALK I e o

STALFFAF Y FORR L 1 FOR RS ARIRAS, X AMBEIEATAZ (O, B O FRm RMISZALRAS, X AMBLIE 3 TAE.
ST TCIR I MR I DR AR SN BR ( fm 7 E BR SR (L A A7

UART it T UART SMBT 30T, PRS0 —A UART £ TAE, UART fRAfaS i BEAL T TR

W ANEETE T DMA 78RS, i UCHIO, SPI, 12S, LCD_CAM, AES, SHA. ADC %, i [u
F# DMA k4TI .

YA, SHA gt 25 [F = 1 .
7. GAIEAE, AES SR . SHA JIEEZRA RSA Ik g th 2 W 52 47

o > DN

o

IREERRRHK

201
S SRR UL
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10 ARG AT

10.3.6 CPU #ilill %7 1285

A48 AU S CPUO, iy CPUT B AL T R RS . I, A FEEAMAUZ CPU, FE4TIT CPUT
. DAR 2FfEa TRl CPUT fIHehflgE . Bz f ik

e SYSTEM_CORE_1_CONTROL_0_REG
- SYSTEM_CONTROL_CORE_1_RESETING {3 | F#5 i CPU1 % {37 .
- SYSTEM_CONTROL_CORE_1_CLKGATE_EN {37 i F4T F-H1 3% ] CPU1 fykt4 .
- SYSTEM_CONTROL_CORE_1_RUNSTALL {7 il F4H2 CPU1, M4t 1 i, CPUT & 41
PATH A E 52 RSG50 11351 T
e SYSTEM_CORE_1_CONTROL_1_REG H| T-t& CPUO F1 CPU1 [ i s . Bk, X2 —rlien]

Gt , HEASEWREIEIRE. Hit, Breal AT LA e R A miUam 5, f—4> CPU $&/
ARSI TS 8E, SRGH 5 —4 CPU M TiidE, MM sEBlpi~ CPU 2 A 13l %
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104 FFfrasslk

A/NATHI AT LA SYSTEM JT3k i 75 A7 e MLk 3 M T R GE 5 A S ik g ik A% 5 CRDREHhk) . By pA
APB JF 3k H) ZF e ik 3 SR T APB f2 1l FF A7 AL i (v stk A B & CREDGT btk ), A b bl o L 5 1
RuA Bt B IR 1-4,

AR ik Hotl: PiTA AR
SYSTEM_CORE_1_CONTROL_0_REG Corel £l Z7174% 0 0x0000 | &5
SYSTEM_CORE_1_CONTROL_1_REG Corel ¥ 27 170% 1 0x0004 | %5
SYSTEM_CPU_PER_CONF_REG CPU S Iy e & 27 7 d 0x0010 | &5
SYSTEM_PERIP_CLK_ENO_REG R G AN I BB 27 A28 O 0x0018 | %5
SYSTEM_PERIP_CLK_EN1_REG R YA i RE A A7 2 1 0x001C | &5
SYSTEM_PERIP_RST_ENO_REG RGN A A O 0x0020 | %5
SYSTEM_PERIP_RST_EN1_REG RGNS 2 i 1 0x0024 | %5
SYSTEM_BT_LPCK_DIV_FRAC_REG ARTIFEI P B 2 A 1 0x002C | &5
SYSTEM_CPU_INTR_FROM_CPU_O_REG | % {4+ Wik Zi775¢ 0 0x0030 | &5
SYSTEM_CPU_INTR_FROM_CPU_1_REG | #{4: 115 29 f7-5% 1 0x0034 | 5
SYSTEM_CPU_INTR_FROM_CPU_2_REG | #ft:H Wi 2 fEss 2 0x0038 | %5
SYSTEM_CPU_INTR_FROM_CPU_3_REG | #f:H Wik Zif7se 3 0x003C | &5
SYSTEM_RSA_PD_CTRL_REG RSA [N {745 HL 27 fr s 0x0040 | &5
SYSTEM_EDMA_CTRL_REG EDMA $5 1l 27 4775 0x0044 | 5
SYSTEM_CACHE_CONTROL_REG Cache ¥l 27 fz:4a 0x0048 | &5
SYSTEM_EXTERNAL_DEVICE_ENCRYPT_ | 4B AR 35 45 1 2547 0x004C | %5
DECRYPT_CONTROL_REG

SYSTEM_RTC_FASTMEM_CONFIG_REG | P77 CRC il & 2 1748 0x0050 | wJ7s
SYSTEM_RTC_FASTMEM_CRC_REG e 77 CRC 45 5 24748 0x0054 | Hi%
SYSTEM_CLOCK_GATE_REG R G A 0x005C | %5
SYSTEM_SYSCLK_CONF_REG RGP E A A 0x0060 | mJ4s
SYSTEM_DATE_REG A 1) B A7 OXOFFC | %5
b ik Hitik Vi AL R
APB_CTRL_CLKGATE_FORCE_ON_REG | WfEitehi ¥ {di e Zitiss O0x00A8 | /5
APB_CTRL_MEM_POWER_DOWN_REG | H{EEs I 21758 Ox00AC | /5
APB_CTRL_MEM_POWER_UP_REG DT ] 27 A 0x00BO | /5
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10.5 FA1Edy

A/NATHI AT LA SYSTEM JT3k i 75 A7 e MLk 3 M T R GE 5 A S ik g ik A% 5 CRDREHhk) . By pA
APB JF 3K T FEas it AN T APB 5 5 A Bk i ok A i (R k), LR B E 37 I 7y 1
AU do Bk TR 1-4.

Register 10.1. SYSTEM_CORE_1_CONTROL_0_REG (0x0000)

< N
FIE
00&20&20&5 /
OV’ OV/ OV
égc\ 00§00§0§
‘31 3 2 1 0
‘OOOOOOOOOOOOOOOOOOOOOOOOOOOOO100‘Reset
SYSTEM_CONTROL_CORE_1_RUNSTALL # 1 {%1}- Core 1, (R/W)
SYSTEM_CONTROL_CORE_1_CLKGATE_EN & 1 fifigg Core 1 m}4h, (R/W)
SYSTEM_CONTROL_CORE_1_RESETING & 1 & 1{y Core 1. (R/W)
Register 10.2. SYSTEM_CORE_1_CONTROL_1_REG (0x0004)
<
%%VO
K%
N7
Q\ /
&
\,/
&
90
%@
S
‘31 0‘
‘ 0 ‘Reset
SYSTEM_CONTROL_CORE_1_MESSAGE It 5B+ CPUO #i1 CPU1 2 [a]fyiifE . (R/W)
REEE R 204 ESP32-S3 TRM (#i & i v0.2)
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Register 10.3. SYSTEM_CPU_PER_CONF_REG (0x0010)

S
Q &
» QOQ\
J & o
& O &
NN YN
¥ FE L
C)QO/ C)Q\)/\y/ C)Q\)
AN @/ @/ 7 @/
%Q)Q\Q' %,{(/ é&é& %,<</
@ S s &
‘31 8|7 4 3 2 1 0‘
‘ooOooooooooooooooooooooo 0x0 110‘Reset

SYSTEM_CPUPERIOD_SEL 4% CPU Wl4hgiix. (/%)
SYSTEM_PLL_FREQ_SEL 4% PLL B4R, (5/%5)

SYSTEM_CPU_WAIT_MODE_FORCE_ON ‘& 1 #l#79F CPU 25t ibiiei=X T A1 1 osmtoh . 7
LT, CPU $udT WAITH $5 4 G et A Rprh Wi, 7R~ CPU Wyl h | 1458 —E AL T ¢
PPIRZS, BB P, T AR RE. 2 AiE 1, CPU W i e & pn HHT T, R2
WAITI $54- 152 . (135 )

SYSTEM_CPU_WAITI_DELAY_NUM #{% CPU 7 E] WAITI 384 J53E A CPU & it 5
K CPU M1 T AR J5 B SR T . (5/5)
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Register 10.4. SYSTEM_PERIP_CLK_ENO_REG (0x0018)

S
S 7l
S S N o ¥
N - (5/ o < >
S O oot %eg & S0 S lr S
L PNDIND AN B RIS B e O I ELO TS
Q\@ NSV SO RO & O O OO 00 o
SN L/ 9 Qé\/O(@é@/ /Qg\ <<</2* O/&/&S) \Q/(Z)é S)&’\/Q KON
O AN S AN ISV AR\ OV O OV R DT R o®
Qs FE PIFEITEN N PO EPLXE ¥
R N S R A RS A O Y S AV AVAVHVAVAVE VAT
S O el s e s sl s e
oy @ SN S S S S S S E ST 55 6 S S S S oG S S @
‘31|30|29 28 25|24 23 22 21 20|19 18|17 16 15|14|13|12|11|10|9|8|7|6|5|4|3|2|lJ;O‘
\o|1|1|o 0o 0 o|1|1|o|o|o|o|o|o|1|1|o|1|0|0|0|0|0|0|1| |o|o|1|1ro\Reset

IREER BB 206

SYSTEM_SPI0O1_CLK EN & 1 {ifg SPIO1 H4h. (3/5)
SYSTEM_UART_CLK EN % 1 fiifig UART if4h. (3/%5)
SYSTEM_I2S0_CLK_EN & 1 {fifig 12S0 WH4f. (#/5)
SYSTEM_UART1_CLK_EN & 1 fiifig UART1 4. (3/%5)
SYSTEM_SPI2_CLK_EN & 1 ffifig SPI2 mf4h. (3/5)
SYSTEM_I2C_EXTO CLK EN & 1 {fifi¢ 12C_EXTO if5h. (3/75)
SYSTEM_UHCIO_CLK_EN # 1 ffifig UHCIO it4he (35/%5)
SYSTEM_RMT_CLK_EN ‘& 1 {lifk RMT W4l (i8/5)
SYSTEM_PCNT_CLK EN & 1 fiifg PCNT W4, (3/5)
SYSTEM_LEDC_CLK_EN ‘& 1 {lifif LEDC W4, (/%)
SYSTEM_TIMERGROUP_CLK_EN % 1 {fifig TMERGROUPO m4h. (/%)
SYSTEM_TIMERGROUP1_CLK EN # 1 {iifi¢ TIMERGROUP1 i4h. (32/5)
SYSTEM_SPI3_CLK_EN & 1 fiifit SPI3 f4h. (#/5)
SYSTEM_PWMO_CLK_EN # 1 {fifg PWMO K4f. (i/5)
SYSTEM_I2C_EXT1_CLK_EN & 1 {fifig I2C_EXT1 ifsh. (/%)
SYSTEM_CAN_CLK EN ¥ 1 ffifig CAN mtgh. (/%)
SYSTEM_PWM1_CLK_EN & 1 {fifg PWM1 iH4f. (3/5)
SYSTEM_I2S1_CLK_EN 1 {fifi 12S1 iH4f. (3/5)
SYSTEM_USB_CLK_EN ‘# 1 fiifig USB mt4h. (35/5)

SYSTEM_UART MEM_CLK_EN ¥ 1 fiiilf UART_MEM i4h. (32/5)
SYSTEM_SYSTIMER_CLK_EN ‘& 1 {fifi¢ SYSTEM TIMER 4. (3/5)

SYSTEM_ADC2_ARB_CLK EN #& 1 fifift ADC2_ARB 4. (i5/5)
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Register 10.5. SYSTEM_PERIP_CLK_EN1_REG (0x001C)

S W
& S A AR
S8 09\/\‘5‘”0\%0\&0\& o

SIS
8O NG TS
s NS

Fa? TP O NG

7 QTS Ol R R R R N7
FFEPENEESELE L

& NN N N N N e e e el

& PP L L L

E nfwlos[7]e]s]s]s]2]1]0]
\oooooooooooooooooo00o|1|1|0|0|0|0|0|o|0|0r0\Reset

SYSTEM_PERI_BACKUP_CLK_EN & 1 i peri backup H4l. (i/5)
SYSTEM_CRYPTO_AES_CLK_EN ‘& 1 flifE AES itsh. (/%)
SYSTEM_CRYPTO_SHA CLK_EN ‘% 1 {fifig SHA 4. (/%)
SYSTEM_CRYPTO_RSA_CLK_EN & 1 {fifig RSA it4h. (5/5)
SYSTEM_CRYPTO_DS_CLK_EN & 1 {fiff DS mt4h. (/%)
SYSTEM_CRYPTO_HMAC_CLK_EN & 1 ffiit HMAC H4h. (3/%5)
SYSTEM_DMA CLK_EN # 1 ffifit DMA 4. (3/5)
SYSTEM_SDIO_HOST CLK EN # 1 ffifg SDIO_HOST f4h. (/%)
SYSTEM_LCD_CAM_CLK_EN & 1 ffifig LCD_CAM H4h. (/%)
SYSTEM_UART2_CLK EN ' 1 {fifit UART2 iif4h. (/%)

SYSTEM_USB_DEVICE_CLK_EN ‘& 1 ffifig USB_DEVICE m}4f. (/%)

REFER 207 ESP32-S3 TRM (fii % i v0.2)
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Register 10.6. SYSTEM_PERIP_RST_ENO_REG (0x0020)

A
() A
£ A A &R
Q;?%?\% @g A Qﬁé\/\ OOQ\/ o§/ LA A Qé\ S A A
& Y8 SIELEES & EES 0L 06 L&F
N 7 7 /
S 0\§<\ S S :LQ/$®Q®/:\®(8\ ,\@(g &Oéé;g\ ”%0%0%2@’@ D & S
e N N N N \!
N VA2 N SN A AT s VAV VARV SN D
S OO OO0 O OO OO OO OO
& e @ o5 5 6 5 6 S S SN S S S S G S S S S S @
‘31|30|29|28 25|24|23|22 21 20 19 18 17 16 15 l4|13|12|11|10|9|8|7|6|5|4|3|2|llo‘
\o|o|o|o 0 o|o|o|o|o|o|o|o|o|o|o|o|o|0|0|0|0|0|o|o|o|o|0|0|0 O‘Reset

SYSTEM_SPIO1_RST # 1 & {ii SPIO1. (3/5)

SYSTEM_UART_RST & 1 & UART., (i%/E)

SYSTEM_I2S0_RST & 1 & {7 12S0. (i/5)

SYSTEM_UART1_RST & 1 & {ii UART1. (

/)

SYSTEM_SPI2_RST ‘& 1 & SPI2. (/5 )

SYSTEM_I2C_EXTO_RST % 1 & (i I2C_EXTO. (

B/H)

SYSTEM_UHCIO_RST ‘& 1 & {; UHCIO, (/%)

SYSTEM_RMT _RST & 1 &/ RMT., (3/5)

SYSTEM_PCNT_RST # 1 & {ii PCNT. (3/%5)

SYSTEM_LEDC_RST % 14/ LEDC. (/%)

SYSTEM_TIMERGROUP_RST & 1 & {i TMERGROUPO, (

SYSTEM_TIMERGROUP1_RST # 1 &{i TIMERGROUP1, (

B/5)

B/ )

SYSTEM_SPI3_RST ‘' 1 & {y SPI3. (/%5 )

SYSTEM_PWMO_RST & 1 & PWMO., (i%/5)

SYSTEM_I2C_EXT1_RST % 1 % { I2C_EXT1. (3/5)

SYSTEM_CAN_RST # 1 & {ii CAN, (

SYSTEM_PWM1_RST & 1 & {7 PWM1, (

1/5)

BE/5)

SYSTEM_I2S1_RST & 1 & {7 1281, (/%)

SYSTEM_USB_RST & 1 % {7 USB. (i#/5)

SYSTEM_UART_MEM_RST % 1 & {7 UART_MEM. (i%/5)
SYSTEM_SYSTIMER_RST & 147 fif SYSTIMER. (/%)
SYSTEM_ADC2_ARB_RST % 1 % (i ADC2_ARB. (/%)

IREER BB
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Register 10.7. SYSTEM_PERIP_RST_EN1_REG (0x0024)

AN SR>
. CRPPTELE LS E
o) @/@/@/@/@/@/@/ 7\ /@/
Q
S PN
NS 5SS S S S S GG GG
9 8 7 6 5 4 3 2 1l0 ‘

SYSTEM_PERI_BACKUP_RST & 1 & i BACKUP. (/%)
SYSTEM_CRYPTO_AES_RST # 1% {ii CRYPTO_AES. (i#/5)
SYSTEM_CRYPTO_SHA RST ‘& 1 & {i CRYPTO_SHA. (i/%5)
SYSTEM_CRYPTO_RSA _RST # 1 % fii CRYPTO_RSA. (/%)
SYSTEM_CRYPTO_DS_RST & 1 & {ii CRYPTO_DS. (/%)
SYSTEM_CRYPTO_HMAC_RST ‘# 1 % {if CRYPTO_HMAC. (/5)
SYSTEM_DMA RST # 1% fi DMA. (/%)
SYSTEM_SDIO_HOST_RST # 1 &1 SDIO_HOST. (/%)
SYSTEM_LCD_CAM_RST ‘# 14 {ii LCD_CAM. (/%)
SYSTEM_UART2 RST ‘& 1 % {; UART2. (i/5)

SYSTEM_USB_DEVICE_RST ¥ 1 & {ii USB_DEVICE. (§/5)
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Register 10.8. SYSTEM_BT_LPCK_DIV_FRAC_REG (0x002C)

)
@Q’é@
&

© 9 9 9 9 A\

‘Reset

SYSTEM_LPCLK_SEL_RTC_SLOW 4% RTC {8 it 4h Ak hEertsr. (5/5)
SYSTEM_LPCLK_SEL_8M jt#% 8 MHz Iph R shkemtsh. (39/%5)
SYSTEM_LPCLK_SEL_XTAL 4% XTAL HH4l MR8 . (35/5)
SYSTEM_LPCLK_SEL_XTAL32K 4% XTAL32K sl ki Eohkemta . (5/5)

SYSTEM_LPCLK_RTC_EN ‘# 1 fififg RTC {kzhkEntsh. (3/5)

Register 10.9. SYSTEM_CPU_INTR_FROM_CPU_0_REG (0x0030)

\) 7
&
é*o@
N
S
&
& >
& \@&
N ©

SYSTEM_CPU_INTR_.FROM_CPU_0 # 1 Z:j CPU il 0. %1
0. (#/5)

IREER BB
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Register 10.10. SYSTEM_CPU_INTR_FROM_CPU_1_REG (0x0034)

\)/
K
&
&7
3
Q7
) @9
Q)é@ %,{O
& S
‘31 1 0‘
\oooooooooooooooooooooooooooooooo\Reset
SYSTEM_CPU_INTR_FROM_CPU_1 & 1 4 CPU Wil 1. ZVFEE ISR S B MAE
0. (/%)
Register 10.11. SYSTEM_CPU_INTR_FROM_CPU_2_REG (0x0038)
q
\)/
K
&
Q\/
S
Q7
S @9
Q)GQ) é&({/
& &
‘31 1 0‘
\oooooooooooooooooooooooooooooooo\Reset
SYSTEM_CPU_INTR_FROM_CPU_2 & 1 4 CPU Wl 2., Z VL ISR S P B M4E
0. (/%)
Register 10.12. SYSTEM_CPU_INTR_FROM_CPU_3_REG (0x003C)
%
0/
K
&
Q\/
N
Q7
N S
S y
y &
& &
0 |

‘31 1|

\oooooooooooooooooooooooooooooooo\Reset

SYSTEM_CPU_INTR_LFROM_CPU_3 & 1 4:i CPU fili 3. AL ISR i vy -
0. (/%)
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Register 10.13. SYSTEM_RSA_PD_CTRL_REG (0x0040)

(o]
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

SYSTEM_RSA_MEM_PD ‘& 1 #5{fil RSA fiifigs it A Retention JRZS. BRI Semedk, Htd
Al SYSTEM_RSA_MEM_FORCE_PU 7 % . 2407244 15 H RSA It , ALl (5/5)

SYSTEM_RSA_MEM_FORCE_PU & 1 #:4] RSA 14T H ik A Light sleep I} R&#EA Re-
tention ARZS. BLAITEIEREE i, AIE T SYSTEM_RSA_MEM_PD i & . (/%)

SYSTEM_RSA_MEM_FORCE_PD & 1 #:ii| RSA st A Retention 3. BRI e e,
Al PAZE 3% SYSTEM_RSA_MEM_FORCE_PU gyt ® . (/%)

Register 10.14. SYSTEM_EDMA_CTRL_REG (0x0044)

B

|
\oooooooooooooooooooooooooooooo|o|1\Reset

SYSTEM_EDMA_CLK_ON & 1 ffifif EDMA i, (3/5)

SYSTEM_EDMA_RESET # 1% {ii EDMA. (i/5)
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Register 10.15. SYSTEM_CACHE_CONTROL_REG (0x0048)

SYSTEM_ICACHE_CLK_ON ‘& 1 {ifig i-cache W4, (3/5)
SYSTEM_ICACHE_RESET & 1 & {v i-cache, (i%/E)
SYSTEM_DCACHE_CLK_ON # 1 {#ifg d-cache H4h. (1/5)

SYSTEM_DCACHE_RESET & 1 4 {if d-cache. (i/%5)

Register 10.16. SYSTEM_EXTERNAL_DEVICE_ENCRYPT_DECRYPT_CONTROL_REG (0x004C)

&éi@ &
&W%Q?&®O@\oﬁ&
Y
G
SIS
P P P &
& b d
& LLLE
E ] ]0]
\oooooooooooooooooooooooooooo|o|0|0|o\Reset
SYSTEM_ENABLE_SPI_MANUAL_ENCRYPT % 1 ¥£ SPI Boot s R fe F-shing (Manual En-
cryption). (3/%5)
SYSTEM_ENABLE_DOWNLOAD_DB_ENCRYPT # 1 ¥£ Download Boot #5, i & Bz fin %
(Auto Encryption). (12/5)
SYSTEM_ENABLE_DOWNLOAD_GOCB_DECRYPT # 1 ¥ Download Boot #=. N {#ifig g a3l ff %5
(Auto Decryption). (/%)
SYSTEM_ENABLE_DOWNLOAD_MANUAL_ENCRYPT H# 1 ¥£ Download Boot #i: F i gE F-3)
%% (Manual Encryption), (/%)
REFER 213 ESP32-S3 TRM (fii % i v0.2)
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Register 10.17. SYSTEM_RTC_FASTMEM_CONFIG_REG (0x0050)

NS o A
© = 9 3
Og\e C);/(/ OYQ O’é&v
& < < <
O O O O
O7 o7 O7 O7
¢ & ¢ ¢ 5
> > > > @
4%& 4%« 4%& 4%& %Q)
S S S S N
‘31 30 20 | 19 9 8 7 0‘
\o ox7ff X0 olo o0 0o 0 0 0 O O‘Reset

SYSTEM_RTC_MEM_CRC_START # 1 ja#h RTC {7y CRC &k, (3%/%5)
SYSTEM_RTC_MEM_CRC_ADDR & CRC 1y RTC {7k, (5/%)
SYSTEM_RTC_MEM_CRC_LEN & # ] T CRC & 5ify RTC fifig K 5 (T hnhihl) . (5/5)

SYSTEM_RTC_MEM_CRC_FINISH f{#f7 RTC f7fi¥ CRC Rtz s P 2om e se i, AGHL P
TR ATE . (HiE)

Register 10.18. SYSTEM_RTC_FASTMEM_CRC_REG (0x0054)

E ]

‘ 0 ‘Reset

SYSTEM_RTC_MEM_CRC_RES (fitff RTC f7firy CRC Megegh . (Hik)

Register 10.19. SYSTEM_CLOCK_GATE_REG (0x005C)

%
9
I @9
@’\@ é\({/
& 2
E 1] o]
[0 0 00000 0O0O0O DO OO DOOIO0OO0OO0O0O0 00 00 00 0[1]|Reset
SYSTEM_CLK EN & 1 {fifE R FF Aottt oh. (8/5)
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Register 10.20. SYSTEM_SYSCLK_CONF_REG (0x0060)

& o S
< S <>
ot & SV
N &7 &

s £ & ol

& & 5 5
‘31 19|l8 12|11 10|9 0‘
\ooooooooooooo| 0 |o| ox1 \Reset

SYSTEM_PRE_DIV_CNT & i ias it #eah . RARRE, W 4 S Aafond b gk 4-
4, (B/5)
SYSTEM_SOC_CLK_SEL jit#% SoC 4k, HAKALE, W EAr 4 Fizdont oF sk 4-2. (B/5)

SYSTEM_CLK_XTAL_FREQ iZHUSHEMIR (B MHz)., (Hi%)

Register 10.21. SYSTEM_DATE_REG (0xOFFC)

&
S Qé\
O
@ R
& 2
A )
‘31 28 | 27 0‘
\o 0 0 o0 0x2101220 \Reset

SYSTEM_DATE A5l 257 e% . (3/5)

Register 10.22. APB_CTRL_CLKGATE_FORCE_ON_REG (0x00AS8)

O%
&
@)
<
&7
Q?‘
\}\_
O\/
NG Y
0 N\
N Q‘”Q\ @’3\0
& & &
K Q7 >7
N ¥ ¥
‘31 14 | 13 3|2 0‘
\oooooooooooooooooo ox7ff ow\Reset

APB_CTRL_ROM_CLKGATE_FORCE_ON & 1 Jit ROM NAERYHT B 45 05 24T O e

H =X

ROM INFEIIE BT IFEAERET IO A S TF, B Ui Hsl XM, (B5)

APB_CTRL_SRAM_CLKGATE_FORCE_ON ‘& 1 Jit‘& SRAM PAZI B 8h [ 106 24T & O fD
B SRAM AZEIIHEP T 1 tER v s B 3T HF, A ViR Bshxi. (5/5)
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Register 10.23. APB_CTRL_MEM_POWER_DOWN_REG (0x00AC)

APB_CTRL_ROM_POWER_DOWN ##ill Internal ROM #t A Retention IR7s. (/5 )

APB_CTRL_SRAM_POWER_DOWN #:#il Internal SRAM #t A Retention k%, (/5 )

Register 10.24. APB_CTRL_MEM_POWER_UP_REG (0x00BO0)

14 13

0x7 ‘ Reset

APB_CTRL_ROM_POWER_UP # il Internal ROM ¥Eith Fit A Light-sleep B A4 A Retention

RE. (B/5)

APB_CTRL_SRAM_POWER_UP #:#il Internal SRAM 75 K-k A Light-sleep B A~ 23k A Retention

RE. (B5)

IREER BB
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11 SHA fn# gt (SHA)

11 SHA Jigi® (SHA)

11.1  Hifid

ESP32-S3 Wi SHA (“ZamAHik) RIS 58 SHA 1258, HA Typical SHA Fil DMA-SHA Pifh T-ff:
B BRI, AT 2URE SHA IS, SHA BEPHIEAS REGO IR w1z S L

11.2 225k
ESP32-S3 1) SHA T gk 5 :
o ¥ FIPS PUB 180-4 L7l iy 4> iis s bt
- SHA-1 25

- SHA-224 iz

- SHA-256 iz

- SHA-384 iz

- SHA-512 iz

- SHA-512/224 7%

- SHA-512/256 ;2%

- SHA-512/t B8
o PRALHIFD TAERI

- Typical SHA Tz

- DMA-SHA T ff#sizt
o feVFEA (interleaved) ZfE ({XFR Typical SHA T{Ef#x()
o RVFPRTIEE (LR DMA-SHA TLAEH)

11.3 TR
ESP32-S3 4 ) SHA ik 2% L i fp TAERI .
e Typical SHA TAER: FraBdi 54 —idit CPU i1 5E i

* DMA-SHA T AR B B ma i F Ly DMA 52t BRI, TP il B E DMA $5ilds, i DMA
Feil et SHA Zid e Irf i EdRE e . Bk, WRARE CPU AT HABAT: 55 .

Al i E SHA_START_REG 8 SHA_DMA_START_REG 4% SHA hiidigi iy TARR, JolicE iy TR
AERL, AR IR 11-1,

F 1110 TRk R

TAERE UL
Typical SHA | SHA_START_REG % 1
DMA-SHA | SHA_DMA_START REG % 1

RIS BB 217 ESP32-S3 TRM (i % ffi v0.2)
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11 SHA fn# gt (SHA)

FA AT E SHA_MODE_REG 2F{748ePE SHA IIBEAI0ZSEARME, R I 11-2,

2 11-2. BRbREL

MAIEERRE | SHA_MODE_REG BBt
SHA-1
SHA-224
SHA-256
SHA-384
SHA-512
SHA-512/224
SHA-512/256
SHA-512/t

N[o|jo|A~[OIN| =] O]

W
ESP32-S3 41744 (DS) il HMAC it 25 H SHA hnslis . dbhsd, F P JCyEiE# A SHA Inskss .

11.4  Yjighiid
SHA Jms#$ v DAFEEUE B %2 (message digest), H A% TAEGAE S AW {5 B A BRI 7z 5

11.41 {5 R pikka
AT AT EA R NS RRTRI S A 5.

iy

11410 HHmECELE
SHA 2 (L AEAL Ty 612 (L SOTHEHPHR 1024 (i JICREREEGEEL. B, fERHTBIE S SHA IR
MEFTIESTRT, AP B A A 2R K I
P FFAL TR, M BRI am (i, TGRSR RE SRR S LT
e SHA-1, SHA-224 fil SHA-256
1. B, (BRI RS 1 1
2. W, FHULK A 0" Joft, KRVRRE m o+ 1+ k = 448 mod 512 K RMFSURUR:

3. i, FERRBIHIE A 64 MifE EER. (G BN A b HI 2R b BEAE SRR, Bl m
{OEIER

* SHA-384, SHA-512, SHA-512/224, SHA-512/256 fil SHA-512/t
1. W5, TERREIRE BRI 1A 17
2. WiJG, WHIFE KA 0" Hod, kMR m+ 1+ k = 896 mod 1024 [/ NE R

8. Wi, TEARRIHA—A 128 (ipfF BB %FE BRI NA NN 2t HFm i B E B R, /I m
ORI

HEZIEN, 2% FIPS PUB 180-4 #iL{ #iy “5.1 Padding the Message” 7.
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11 SHA fn# gt (SHA)

11.4.1.2 {55 @0T

FESEAE BIUG , FATEFE IR (SRR BT N A 512 (5 1024 {7 S 8.

o T SHA-1. SHA-224 7l SHA-256: fRubPifE . (S HIEFE) WA N A4S 512 fifbfs B, B M),
M@, MM A 512 ) u\ﬁ%@% 16 4~ 32 (95 (word), MIES i@ M= EIHE—4 32 i3
FAMD A 32 iR MO L 16 4 32 iRy M.

o %+ SHA-384. SHA-512, SHA-512/224 ., SHA-512/256 #il SHA-512/t: b= (R HIHF) W IEHT
H N A 1024 fiigfE Bk, BE MO M@ L MW —AS 1024 fifE) uﬁ&@ﬁ 16 4~ 64 {5 (word),
WSS @ M5B —A 64 frpdonh MY, A 64 frpdonh MY, L, 8516 4 64 i il
M
SHA JInEgs 7 LAERS, AU 15 SB35 R BE AN FLOU 5 AR 1) 7 f o -

« SHA-1. SHA-224. SHA-256 % M) #7iife SHA M_O_REG 1, M{" {#iife SHA_M_1-REG, ..., M{?
FEMFE SHA_M_15_REG tf1,

e SHA-384, SHA-512, SHA-512/224, SHA-512/256 ¥ I\/I(Z mo 32 piAFERLE SHA_M_O0_REG ', i 32

BIAEHCE SHA_M_1_REG, MY [y 82 (ifeite SHALM_2_REG 1, (% 32 firfgjicft SHA_M_3_REG,
oy MY g 32 fifectE SHA_M_30_REG w1, 1% 32 fi{7hfE SHA_M_31_REG.

UK
A EEB RAXMESHRE, 5% FIPS PUB 180-4 fiii # “2.1 Glossary of Terms and Acronyms” #77,

11.4.1.3 W54 9)UA1E (Initial Hash Value)

TEHATAAS ST, BB BRI HO o RIRIE SARME G A58 D [ BB 2R AR, Horfr SHAA1
SHA-224, SHA-256. SHA-384. SHA-512. SHA-512/224, SHA-512/256 45z B AVIIGE & C, A
CafEEEE, THEIHR.

SRIMT, SHA-512/t X F A ¢ ¥HRFE AR RIIRE. ARG, SHA-512/t 2—FhkT SHA-512 ()
t AL SAIE, HOz AR R ¢ 0. Hb, imBARMER ¢ (HRYESRN KT 0 /T 512 HAGET 384 1Y
IERHC o RTANIE CER) SHA-S12/t 5258, HM A s (E Tl ad %t “SHA-512/t" FAFER g /N dE i 2R 2 AT
SHA-512 iz 8345 . AMERLL, XT t BUEA I SHA-512/t iz FibpifE, HARZAMUET t {EA .

Bk, b 7R SHA-B12/t (MG AARTAGIE T, RATERAFEHE TPA T ik

1. 15 t_string il t_length: Hr, t_string b t WERFRFE, KEEN 32-bit. t_length FEIHFAFH KM
B, KER 7-bit, M t (EMETEEIARRE, t_string Al t_length AT B FE QT :

o N 1<=t<=9, W t_length ="T7h48, t_string FFEHIBUF I

| 8'h30 + 8'hto | 1'b1 | 2300 |

He, o=t
265, WA t=8, MWty =8, t_string = 32'h38800000.

o MR 10 <=1t <=99, N t_length = 7T'h50, t_string FFEHMBANT A& 23 0

REFER 219 ESP32-S3 TRM (fii % i v0.2)
S SO R L


https://doi.org/10.6028/NIST.FIPS.180-4
https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=5422&sections=&version=0.2

11 SHA fn# gt (SHA)

| 8'h30 + 8'hty | 8'h30+ 8'hty | b1 | 1500 |

Hof, o = 1%10, ¢ =t/10.
260, R t=56, Nty =6, t; =5, t_string = 32'h35368000.

o AR 100 <=1t < 512, N t_length = 7'h58, t_string 5 EH BEAN T AE 354

| 8'h30 + 8'hty | 8'h30 + 8ty | 8'h30 + 8'ht | 161 | 700 |

Hrp, tg =1%10, t; = (t/10)%10, ts = t/100,
2, =231, Mtg=1, t; =3, ty =2, t_string = 32'h32333180.,

2. BeW VARG MR AESS . ) tistring Al t_length W] iR1L SCAR 2774 SHA_T_STRING_REG #I
SHA_T_LENGTH_REG.

3. WEERHEIG A WIIGHT: % SHA_MODE_REG 277743 % 7 ¥k SHA-512/t i24%, Jf%F SHA_START_REG %
FravE 1, A3l SHA Ik sz AT . fa, feillarfrds SHALBUSY_REG 458 0, WG AHHIIGEE
P

BeAb, ST AR FIPS PUB 180-4 Spec i “5.3.6 SHA-512/" E5-45 fyfii A 14 SHA-512/t [y FATHA(E, 1
HURRT “SHA-512/t” “FRFRR /N BERI TR AT — IR “RIR” 1) SHA-512 1258, Hoaz AR 3R (5 S M2 EI R
PR G AR E . XA “RR” 84 SHA-B12 BRI A IR {ER “SHA-B12 iz S hRE IR (EH i C
5 0xad 4 8 (AT — IR R E Iz BRI BIMER .

11.4.2 AR

5 B BULIG , ESP32-S3 SHA i B IF RFFIAMTE I, MR 32 AR SR K B 5
SR, TEANLSCRTIR, ESP32-S3 SHA fiss 3 Typical SHA il DMA-SHA P T/ERER , R TFEXFX P
T ARG 1 BT AV

11.4.2.1 Typical SHA i F s imfe

HWHGILT , ESP32-S3 1) SHA £ Ab¥ 58 4 Fi 5 B T A 15 B HOT A 0% 5 B E BE, 25 BIFETHRH
fE DA 2L it , ESP32-83 SHA Mil# #3 7 Typical SHA TTAREBIE N id S Ff “interleaved” iz 55, BITE R IE A4
FR5E AT, SV A A AR 55 . Bk, RIS — MR RIS, H P LUK FA#E SHA _H_n_REG
A R B AEE R, REE AL E R EAESs, Wi Typical SHA iz F1 DMA-SHA iz53. %4
IS5 G500 G, B2 B R S BB E B 5 A SHA_H_n_REG th, FF4ksiss i mi b Wi,

Typical SHA (¥ B kB3 mRE (SHA-512/t [R4h)
1. Wz ARE.
* ficE SHA MODE_REG Zifridh, SEZHRME. HIAME, H5%E 11-2,
2. AP EI{E BB
o Y EIF EHE A SHA_M_n_REG #7f7t -
3. JEgh SHA skt '
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11 SHA fn# gt (SHA)

o WASHH UGBS, WX SHA_START_REG #Ffr#sE 1, JH3h SHA M dsizia. ttiny, SHA ks
RHOP TR e s EARE, R AR [ E RS AR UG (A T A

o QRAREUGZSE?, WX) SHA_CONTINUE_REG Hf74RE. 1, JH3h SHA IEARAIZH . BLm, SHA
AR SHA_H_n_REG Zrfrds H I E A A W) iR (A T2 5

4. I HIE BRI A B .

* fRifFfray SHA_BUSY_REG —E 2|BERIFMEN O, Uk SHA BE{FIEEAs O 5 x4 5 i R i
B HEA ST ORES

5. MR A E SRR AL FIE R
o WURAAEGEEFFALERAE BB, MBkIml AT 22 9R 2.
o I, AREEINAT

6. FRHUE B
o MAFfrd e SHA_H_n_REG Bl {5 B 2.

Typical SHA [ B k&R (SHA-512/t)
1. AR
o Jii'% SHA_MODE_REG 2754 7 1k SHA-512/t 52 2 bitfe.
2. ARG,

() Til'® t_string I t_length, 335 A SHA T_STRING_REG Fil SHA_T_LENGTH_REG 258, Afk
I 11.4.1.3 &9,

(b) X} SHA_START_REG Zif7#iniE 1, JEsl SHA Iz iz5.
() #iy7 17 SHA_BUSY_REG —HFIBEMIAY(E A O, 1R SHA SRR & O 58 U A M R fEL A T 55
3. AbBEAHIFEL
o KLUEIEEIE A SHAM.1_REG 271788,
4. A5l SHA kg

o %f SHA_CONTINUE_REG 2744 1, JEi5h SHA Mgk iz 55 - B IE, SHA fn s as{i Fil SHA_H_n_REG
A H I EAE S AT R (A TS 5

5. #if 24 HifE B A A B IERE o

* fRifIFfrds SHA_BUSY_REG —HE2|BERIFMECN O, Uk SHA BE{FINEEAS O 5e x4 i e B i
B, HEA ST OIRES

6. R EA G ST B Bk
o UWIRAFAEJRLEFFAL PG S, Bkl AT 0K 3.
o I, AREEINAT .

7. BRBUE B
o MAFfrd e SHA_H_n_REG B {5 B 2.
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11 SHA fn# gt (SHA)

B
1. BCHL, 7E SHA MBS HETIEIFE SN, ARAEAERSAAL I B, BOPEE TR IR A
SHA_M_n_REG #F17#, A4

2. HANEE S S SHA hndigs e 2 BN 55 B 0L .
3. XHL, KA PARERER R EIE A AMAES . TR A, R EAES TR RIAER.

W E3CA, ESP32-83 SHA fdigs X H#fE Typical SHA BEXF “WiA” 55 -
HARTARRRRIT
1. BRAFIEARIL 5 M UA R, THEARF SHA hnsdeds ity (i AURS 52 4 4 ATRAT 55«
o BEBUFBRA7F g SHA_MODE_REG Az S prifE 2z .
o BRBUFPRATHF 7 SHA_H_n_REG Hriyf B 2.
2. PATIHARIMESS . B IS A28 ATH, 5 0L Typical SHA B DMA-SHA T f:ifE .
3. WA ARIMESF LA T Ed, MEA-RF SHA s i 6 AU IE 4548 A BT 55
o REARAS AL PRAF A IZ AR MER L E B 5 A A7 frhe SHA_MODE_REG;
o FEPARM AT IRAT I 5 B 25 A2 f7s e SHA_H_n_REG.

4. FZFHAES TR BB A SHAM_n_REG 254245, 7%t SHA_CONTINUE_REG 73 1,
BR8N SHA InEi#s, 582 BIrEHERAESS .

11.4.2.2 DMA-SHA EiX FiaEipife

ESP32-S3 SHA fiiigigi 1 DMA-SHA TAERIATR A SCH “interleaved” 125071k, RIFER UGB &5 AT, A7
VHBAHAMIZ AT S5 . XAMEOLT, TP AR K, nRRRORE BBt TR, HaEF T2k DMA-SHA
B B DMA-SHA 1255 2 [0 e vFi A IS S AR HE R TH I 55

45 Typical SHA ‘R[a], SHA #E DMA-SHA TAREBLN, i@t fe i i B oz T FE 2 A (4 52 i, HLARTC En]
LETY 7 i@ H DMA x4 % (DMA) [to be added later],

DMA-SHA (ty HLik TR (SHA-512/t [k5h)
LR i S X
* JitE SHA MODE_REG Zfias, WEEHrE. BIARCE, iiS%HFE 11-2.
2. WHERAHM P, 1 SHALINT_ENA_REG H17aRBC B 1 DUSS .
3. BCEIAAL
o FRfpmELdE R B M B A SHA_DMA_BLOCK _NUM_REG 2 {4
4. F15 DMA-SHA 25,

o AR DMA-SHA 25001 55—k DMA-SHA (355, 75 2848 i 75 — U s 2 ik fis B 2
B N\ A7 SHA_H_n_REG ', Bij544 1 5 A% {¢4s SHA_DMA_CONTINUE_REG;

o LN, HFETW 1 5 AN ies SHA_DMA_START_REG.,
5. %1 DMA-SHA iz 8455 . HIKT DMA-SHA iz 545 oG DA I Wi v :
o BHIZEAESE SHA_BUSY_REG 4554 0,
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11 SHA fn# gt (SHA)

o SEFEWHE ST A B, B BB E R SHAINT_CLEAR REG ZFfrsn & 1 DAEBR Tl
6. PRI B
o NFfr#EE SHA_H_n_REG BURfE B %
DMA-SHA i1y Ji4k Lff:ii R (SHA-512/1)
1. BePEEEARE.
o it SHA_MODE_REG %7788 7 1k SHA-512/t 25 b .
R E T kT 3R SHALINT_ENA_REG FfFarlc & 1 USRS .
- VAR

(@) Mt t_string A1 t_length, FH¥5H5S A SHA_T_STRING_REG fi SHA_T_LENGTH_REG 27f74%. Hik
WL 11.4.1.3 &7,

(b) %} SHA_START_REG #17#vE 1, /B3I SHA Mk Rz i
(c) #ifyarfias SHA_BUSY_REG —E BN O, 103 SHA SEFFIIEA: O 58 i i Wl R (E I 7155
- PEEHAHL
o KERpInEEdE im0 S B M 5 A SHA_DMA_BLOCK_NUM_REG %5 f#-4.
. JFis DMA-SHA iz%..

w N

N

&)

e % SHA_DMA_CONTINUE_REG ‘& 1 J5) SHA hikiss.
. %15 DMA-SHA iZ 45 . FIIlT DMA-SHA iZ 4530 LA R RO i :

o i ZEfERE SHA_BUSY_REG 4554 0.

o SERFPIEE A SR, YRR SHAINT_CLEAR_REG 27 o 1 DATE KR IkT -
- RIUE B

o NAFfFasE SHALH_N_REG BT 7 S 2

[®)

~

1143 i EURSAE IR

WA e IR, VRS EIAY (5 SRR SHA IEESS BB 2 XM SHA_H_n_REG (0: 0~15) Zfrd . A
[z AR AR R 1 (5 SR ZR AR, PR ILE 11-6:
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11 SHA fn# gt (SHA)

% 11-6. AR T bRAEL; B E A7 47 35 5 RS 0L

ARSI | FEREREE (D) | F A

SHA-1 160 SHA_H_O_REG ~ SHA_H_4_REG

SHA-224 224 SHA_H_0_REG ~ SHA_H_6_REG

SHA-256 256 SHA_H_0_REG ~ SHA_H_7_REG

SHA-384 384 SHA _H_O0_REG ~ SHA_H_11_REG
SHA-512 512 SHA_H_0_REG ~ SHA_H_15_REG
SHA-512/224 224 SHA_H_0_REG ~ SHA_H_6_REG

SHA-512/256 256 SHA _H_0_REG ~ SHA_H_7_REG

SHA-512/1 t SHA_H_O_REG ~ SHA_H_x_REG

UG BB BT, A word FEIHE A4 SHA_H_O0_REG v, 4
—A~ word fEUE A AFA SHA_H_1_REG Hr, DAtLEHE.
2 SHA-512/t iZBARMESE ) B 7a 5 ¢ UBUAA ¢ x+1 ARE M FAEE 07
F R 32 (AR L, UL X = roundup(t/32)-1. 256
et =8Hf, Wx=0, RELLMELMEREN 8 i, Tl

2 SHA_H_0_REG 55 8 fiiH;

o t=321f, Mx=0, RERAWERMEEN 32 £, FAHAE?
7% SHA_H_O_REG #+;

o =132, Wx=4, RERA R F R BN 182 67, AP HE AT
#% SHA_H_O_REG. SHA_H_1_REG,SHA H_2_REG.,SHA_H_3_REG,
J% SHA_H_4_REG .

11.4.4  vhil;

SHA A 7E DMA-SHA TAERR SavF il 2. il i SHALINT_ENA_REG #F/7ar i B0 1 JH
Wt o AN R W BE . SHA IR FE 58 Uz S, rp W A2k o T, AR BT 0 h A SHA_INT_CLEAR_REG %7
FEAE N 1 HTIE R . T SHA IR AE Typical SHA TR AT T4 /0s , PRI S R b T i i

1.5 Ffdasile

AN BT HHE S A AR R T SHA Insstgs Sk i e & ORIk ), BREEHEGE WY 1 A sde

% PRYE 1-4,

SRR | ik EEREL
Tl AR & Ao
SHA_CONTINUE_REG Yksk SHA 28 (LT Typical SHA ) 0x0014 | WO
SHA_BUSY_REG F571% SHA NIEHSERBAT “ITiE RS 0x0018 | RO
SHA_DMA_START_REG izl SHA I 241 DMA-SHA iz 0x001C | WO
SHA_START_REG F3h SHA gz Typical SHA it 0x0010 | WO
SHA_DMA_CONTINUE_REG W& SHA 28 (fUHF DMA-SHA X)) 0x0020 | WO
SHA_INT_CLEAR_REG DMA-SHA Hh 5 I 25 4748 0x0024 | WO
SHA_INT_ENA_REG DMA-SHA Hu (i i 25 1728 0x0028 | R/W
JBUAS 95 AE 2%
SHA_DATE_REG | WA A [ oxo02C | RAW
Fil VL 9 A2 2%
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ZFR ik Hihk FUBR
SHA_MODE_REG Bie ' SHA hnst s i Bpn e 0x0000 | R/W
SHA_T_STRING_REG %%$?§$ WA (LUNTHSE SHASI2/ | ) o004 | Rw
t AR (E)
SHA_T_LENGTH_REG %%$f§$ﬁ§%ﬁ%§ (BT 5 SHA-512/ 0x0008 | R/W
t G AT R 1E)
LEfk 2%
SHA_DMA_BLOCK_NUM_REG i@ﬁ%%ﬁz%ﬁ%ﬁ (BUHTF DMA-SHA A8 0x000C | R/W
T
SHA_H_0_REG WA {E 0x0040 | R/W
SHA_H_1_REG WA (H 0x0044 | R/W
SHA_H_2_REG WA 0x0048 | R/W
SHA_H_3_REG WA (H 0x004C | R/W
SHA_H_4_REG WA (L 0x0050 | R/W
SHA_H_5_REG WA {E 0x0054 | R/W
SHA_H_6_REG e 0x0058 | R/W
SHA_H_7_REG WA {E 0x005C | R/W
SHA_H_8_REG WA (E 0x0060 | R/W
SHA_H_9_REG WA A 0x0064 | R/W
SHA_H_10_REG WA (H 0x0068 | R/W
SHA_H_11_REG WA (E 0x006C | R/W
SHA_H_12_REG WA {E 0x0070 | R/W
SHA_H_13_REG A 0x0074 | R/W
SHA_H_14_REG WA A 0x0078 | R/W
SHA_H_15_REG WA 0x007C | R/W
SHA_M_0_REG WAEE 0x0080 | R/W
SHA_M_1_REG WABE 0x0084 | R/W
SHA_M_2_REG AEE 0x0088 | R/W
SHA_M_3_REG TN SN 0x008C | R/W
SHA_M_4_REG WAEE 0x0090 | R/W
SHA_M_5_REG BWAEE 0x0094 | R/W
SHA_M_6_REG WAEE 0x0098 | R/W
SHA_M_7_REG HAEE 0x009C | R/W
SHA_M_8_REG LTSS 0x00A0 | R/W
SHA_M_9_REG WAEE 0x00A4 | R/W
SHA_M_10_REG BALEE 0xO0A8 | R/W
SHA_M_11_REG WAEE 0X00AC | R/W
SHA_M_12_REG HWAEE 0x00BO | R/W
SHA_M_13_REG WAEE 0x00B4 | R/W
SHA_M_14_REG WAEE 0x00B8 | R/W
SHA_M_15_REG LIPS 0x00BC | R/W
SHA_M_16_REG WAEE 0x00C0 | R/W
SHA_M_17_REG HWAEE 0x00C4 | R/W
SHA_M_18_REG WAEE 0x00C8 | R/W
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ZFR ik Hihk FUBR
SHA_M_19_REG HWAEE 0x00CC | R/W
SHA_M_20_REG LTSS 0x00D0 | R/W
SHA_M_21_REG WAEE 0x00D4 | R/W
SHA_M_22_REG LNV 0x00D8 | R/W
SHA_M_23_REG WAEE 0x00DC | R/W
SHA_M_24_REG HWAEE O0X00EO | R/W
SHA_M_25_REG WAEE 0x00E4 | R/W
SHA_M_26_REG WAEE Ox00E8 | R/W
SHA_M_27_REG LIPS OX00EC | R/W
SHA_M_28_REG WAEE O0x00F0 | R/W
SHA_M_29_REG HALEE O0xO0F4 | R/W
SHA_M_30_REG WAEE OX00F8 | R/W
SHA_M_31_REG HWAEE O0x00FC | R/W

11.6  ZF1F%s

AN A HIHER AR T SHA g g E i A i % i ORDeE k) , RARHE b WA 1 R st i
it & IR 1-4,

Register 11.1. SHA_START_REG (0x0010)

SHA_START & 1 j2zh SHA finigi2¢f Typical SHA fizt, (HE)

Register 11.2. SHA_CONTINUE_REG (0x0014)

N
&
%
06\ OO
(7§A el
& 2
B o]
[0.o 0 00 000O00O0O OO OO O0OO0OO0OO0O0O0 00 00 0 0 0[0]|Reset
SHA_CONTINUE & 1 4%k SHA Jis#ii Typical SHA 25, (H5)
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Register 11.3. SHA_BUSY_REG (0x0018)

¢
12
S
Q}@& 8}\)
& &
‘31 1 0‘
\oooooooooooooooooooooooooooooooo\Reset
SHA _BUSY_STATE #&/x SHA 2&EALT “Itfig” kA, (Hig) 1°h0: 2351 1°h1: i
Register 11.4. SHA_DMA_START_REG (0x001C)
<
&
?\/
& S
& g
\31 1|o\
\ooooooooooooooooooooooooooooooo|o\Reset
SHA_DMA_START ‘& 1 J=3f SHA Jini%eny DMA-SHA Bixt, (HE)
Register 11.5. SHA_DMA_CONTINUE_REG (0x0020)
&
é\\eo
e
£ o
& ¥
‘31 1 0‘
\oooooooooooooooooooooooooooooooo\Reset
SHA_DMA_CONTINUE ‘& 1 4k%: SHA hi#gsn) DMA-SHA 1238, (HE)
Register 11.6. SHA_INT_CLEAR_REG (0x0024)
S{\
&
<&
o
Q)GQ)& C)§
& S
\ooooooooooooooooooooooooooooooo|o\Rese»c
SHA_CLEAR_INTERRUPT j&[% DMA-SHA diifi., (HE)
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Register 11.7. SHA_INT_ENA_REG (0x0028)

N
&
&
e"’& S
& s
‘31 1 0‘
[0 0o 000 00O0O0O0O0G OO 0O0OO0O0O0DO0O0O0O0O0O0 00 0 0 0][0]|Reset
SHA_INTERRUPT_ENA f{#ifit DMA-SHA diili. (i2%5)
Register 11.8. SHA_DATE_REG (0x002C)
) &
s .4
& 22
\o o| 0x20190402 \Reset
SHA_DATE JRAS§ 27 74% . (25)
Register 11.9. SHA_MODE_REG (0x0000)
<
Q
@GQ)& /®O
& ol
\ooooooooooooooooooooooooooooo om\Reset
SHA_MODE #t#% SHA I8z aane, 1ELER 11-2. (R'W)
Register 11.10. SHA_T_STRING_REG (0x0004)
&
&
/>/
%\2\?‘
\ 0x000000 \ Reset
SHA_T_STRING {Fifa A7 AHE INES (UH T SHA-B12/t MG A AIiRME) . (25)
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Register 11.11. SHA_T_LENGTH_REG (0x0008)

&
é@& />\/
& o
‘oooooooooooooooooooooooooo 0x0 ‘Reset
SHA_T_LENGTH {F#aa FAreE KIE (VT8 SHA-B12/t A wlinfE) . (1525)
Register 11.12. SHA_DMA_BLOCK_NUM_REG (0x000C)
Q
S
o~
@)
QP\/
?s/
QGQ)& ?‘9®
@% S
‘oo000000000000000000000000 0x0 ‘Reset

SHA_DMA_BLOCK_NUM 5 % DMA-SHA T/RHIS Fil0f5 B . (1£5)

Register 11.13. SHA_H_n_REG (: 0-15) (0x0040+4*)

?\/
$

\ 0x000000

‘Reset

SHA_H_ 1768 0 4 82 frs Al (i%5)

Register 11.14. SHA_M_n_REG (n: 0-31) (0x0080+4*n)

)
7

&
m :
‘ 0x000000 ‘
SHA ML) 77iiisi 0 4> 82 R AR EL. (H%5)
AR BAL 229 ESP32-S3 TRM (Fii %77 v0.2)
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12 AES Jjiigi%e (AES)

12.1  Hifid

ESP32-S3 W AES (mZthEtnifE) RELFANEAs vl 671 AES B3k, eIz, HA Typical AES
1 DMA-AES Wi TARRI . BT, AHHCEE TR hig AES 5258, AES PR 23 B R e iz B3
JE.

12.2 %k
ESP32-S3 (i LA Mt :
o Typical AES T EfR
- AES-128/AES-256 it ina
e DMA-AES T izt
— AES-128/AES-256 filff 85z 5
- H () i
* ECB (Electronic Codebook)
* CBC (Cipher Block Chaining)
* OFB (Output Feedback)
* CTR (Counter)
* CFB8 (8-bit Cipher Feedback)
* CFB128 (128-bit Cipher Feedback)

- TR

12.3 TR
ESP32-S3 P B 1) AES Jiidi2s % 2 Typical AES 1 DMA-AES Wifp TAERZ,
e Typical AES T /R :

= SCFREH 128 {28k 256 AU TG Sz, jI NIST FIPS 197 Arife ) AES-128 Hil AES-256
InfEns i

BXAPRHHLT , WIS/ SO/ SRS —ilid CPU 11 58 i
o DMA-AES T /Ef#t:
- SCHRE 128 fisk 256 (s SuE T Sz, B NIST FIPS 197 #rifE i) AES-128 Hil AES-256
pillf e
- £ 37 NIST SP 800-38A #7:fi: /1) ECB/CBC/OFB/CTR/CFBS/CFB128 “s izt .
LERIREOLT , WSO/ S0 A B B 1y DMA SERL, V52 Ut & Tl 2k
Ji PR E L B AES_DMA_ENABLE_REG ¥ AES MIigsin TAEkiR, Hiks%k 12-1,

REFER 230 ESP32-S3 TRM (fii % i v0.2)
S SO R L


https://nvlpubs.nist.gov/nistpubs/FIPS/NIST.FIPS.197.pdf
https://nvlpubs.nist.gov/nistpubs/FIPS/NIST.FIPS.197.pdf
https://nvlpubs.nist.gov/nistpubs/Legacy/SP/nistspecialpublication800-38a.pdf
https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=5422&sections=&version=0.2

12 AES fil#iss (AES)

F12-1, TR

AES_DMA_ENABLE_REG | AR
0 Typical AES
1 DMA-AES

JA PRI R E AES_MODE_REG /i tb B o1 K EERIINAR Ty ), HAR 2538 12-2,
A 12-2. FYIK BRI J5 )

AES_MODE_REG[2:0] | #F4H-K RN AR )5 [H]
0 AES-128 fiis

FrEE

AES-256 1%

LrEE

AES-128 fi

LREE

AES-256 fi#u

R

N|O|OA~[W|IN| =

£ K Typical AES I DMA-AES Pl TAFRECI LAY 41, 385 W05 12.4 FA5H1 12.5 FYs

ESP32-S3 W% 7454, (DSt £ ] AES fnsias. ek, A ek EsE 50 AES hEss.

12.4 Typical AES T.ffkisk
1E Typical AES T AR, AES IR R AME M & F 7745 AES_STATE_REG, HAKNLZE 12-3 fis:

% 12-3. JREB NI

REME | iR | RS
0 IDLE | g gsas Nl e il
1 WORK | fii#Egsi-Fit5&

12.4.1 9. WL, %X

W frds AES_KEY_n_REG M FAAHCES], h 8 4> 32 L Arfras ik
o 5N AES-128 ez, ) 128 (8547E 277758 AES_KEY_0_REG ~ AES_KEY_3_REG 1,
o I AES-256 ffasats, ) 256 (4I7E 211788 AES_KEY_O_REG ~ AES_KEY_7_REG H.

HA7#e AES_TEXT_IN_m_REG 1 AES_TEXT_OUT_m_REG H TAEHHH CRIZE S, &l 4 4 32 (i 2ifEsedl
[

o WIAH AES-128/265 MEHz, WHIZFITIh 2w I WISCHI G (L3 fras AES_TEXT_IN_m_REG. =5 5¢
5, AES MERHE R SCE T A A7 48 AES_TEXT_OUT_m_REG.

RIS BB 231 ESP32-S3 TRM (i % ffi v0.2)
S SO R L



https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=5422&sections=&version=0.2

12 AES fil#iss (AES)

o WIAN AES-128/256 ffRiz iy, WHIEFITIA 2 w4 SCHI IR (L3 fds AES_TEXT_IN_m_REG. &5 5¢ i
5, AES MESRHEM SCE B A A7 a8 AES_TEXT_OUT_m_REG.

12.4.2

T

ORI

1 Typical AES T AR R , AES I 2§ vl DA F 2540 %F 128 1) block JEAT AR AEBAERFAERS AES_TEXT_IN_m_REG
F AES_TEXT_OUT_m_REG Hr %t , P MR 12-4 Hog W SCARFATF .

# 12-4. Typical AES CA T YT

HI /%5 S
o2
State’
0 1 2 3
0 AES_TEXT_x_0_REG[7:0] AES_TEXT_x_1_REG[7:0] AES_TEXT_x_2_REG[7:0] AES_TEXT_x_3_REG[7:0]
1 AES_TEXT_x_0_REG[15:8] AES_TEXT_x_1_REG[15:8] AES_TEXT x_2_REG[15:8] AES_TEXT_x_3_REG[15:8]
.
2 | AES_TEXT_x_0_REG[23:16] | AES_TEXT x_1_REG[23:16] | AES_TEXT x_2_REG[23:16] | AES_TEXT_x_3_REG[23:16]
3 | AES_TEXT x 0 _REG[31:24] | AES_TEXT x_1_REG[31:24] | AES.TEXT x 2 REG[31:24] | AES_TEXT x 3 REG[31:24]
"% "State (DAJ ¢ A1) HIHANE X, 5% NIST FIPS 197 1 “3.4 The State” #5745,
2 H i x=IN @ OUT,
EHNIT
1 Typical AES TAEBIK T, FEIM2FfAas AES_KEY_n_REG HIH A dumy, - RaEE#R 12-5 ik 12-6 g
X SCAFATF
2 12-5. AES-128 & HETIE
Bit! w[0] w[1] w[2] w[3]?
[31:24] | AES_KEY_0_REG[7:0] | AES KEY_1 REG[7:0] | AES_KEY 2 REG[7:0] | AES_KEY_3 REG[7:0]
[23:16] | AES_KEY_0_REG[15:8] | AES_KEY 1_REG[15:8] | AES_KEY 2 REG[15:8] | AES_KEY_3_REG[15:8]
[15:8] | AES_KEY 0_REG[23:16] | AES KEY_1_REG[23:16] | AES_KEY_2 REG[23:16] | AES_KEY_3 REG[23:16]
[7:0] | AES_KEY.O REG[31:24] | AES KEY_1_REG[31:24] | AES_KEY 2 REG[31:24] | AES_KEY_3 REG[31:24]

! Bit 51{#& w[0] ~ w[3] £~ word Hr A~
2 w[0] ~ W[3] £F&brifi NIST FIPS 197 v “5.2 Key Expansion” 5%} “the first Nk words of the expanded key” (14

&

IREER BB

232
S SCR L
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# 12-6. AES-256 #H 71

Bit!

w[Q]

w(t]

w[2]

w[3]

w[4]

w[5]

w[B]

w(7]?

[31:24]

AES_KEY_0_REG[7:0]

AES_KEY_1_REG[7:0]

AES_KEY_2_REG[7:0]

AES_KEY_3_REG[7:0]

AES_KEY_4_REG[7:0]

AES_KEY_5_REG[7:0]

AES_KEY_6_REG[7:0]

AES_KEY_7_REG[7:0]

[23:16]

AES_KEY_0_REG[15:8]

AES_KEY_1_REG[15:8]

AES_KEY_2_REG[15:8]

AES_KEY_3_REG[15:8]

AES_KEY_4_REG[15:8]

AES_KEY_5_REG[15:8]

AES_KEY_6_REG[15:8]

AES_KEY_7_REG[15:8]

[15:8]

AES_KEY_0_REG[23:16]

AES_KEY_1_REG[23:16]

AES_KEY_2_REG[23:16]

AES_KEY_3_REG[23:16]

AES_KEY_4_REG[23:16]

AES_KEY_5_REG[23:16]

AES_KEY_6_REG[23:16]

AES_KEY_7_REG[23:16]

[7:0]

AES_KEY_0_REG[31:24]

AES_KEY_1_REG[31:24]

AES_KEY_2_REG[31:24]

AES_KEY_3_REG[31:24]

AES_KEY_4_REG[31:24]

AES_KEY_5_REG[31:24]

AES_KEY_6_REG[31:24]

AES_KEY_7_REG[31:24]

T Bit %1 £ 32 w[0] ~ W[7] 434> word H#&AFTT

2 W[0] ~ W[7] £F&#71E NIST FIPS 197 H “5.2 Key Expansion” &7 1%} “the first Nk words of the expanded key” ik .

i adi(ES= Al

(Sav)
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12.4.3 Typical AES T.{EBiA MR
YRS
. X2 Eey AES_DMA_ENABLE_REG H A O,

—

N

. VAL SE AES_MODE_REG. AES_KEY_n_REG. AES_TEXT_IN_m_REG,
. JBEhEE. WEfEes AES_TRIGGER_REG B A 1.

A W

. HRREESE. T FAs AES_STATE_REG, HF|i%F| 0.
5. M2H1E8e AES_TEXT_OUT_m_REG 2H45 5.
TEESLEE R, UGS B M 5, N 291798 AES_TEXT_IN_m_REG Fil AES_TEXT_OUT_m_REG (m: 0-3)

25 AES TIEESSTEHT, i AES_DMA_ENABLE_REG. AES_MODE_REG. AES_KEY_n_REG 427 a8 H it 2%
ARG FTPATAT ISz N aT AR AR A Al e o

1. B—YUBE 2 HIX 217 s AES_DMA_ENABLE_REG B A 0.

2. WS E Y HIRIIa L 2R AES_MODE_REG il AES_KEY_n_REG.

W A7 AES_TEXT_IN_m_REG.

BEhEE . X2EfEes AES_TRIGGER_REG B A 1.

SEFMEESE R . Wi fEgs AES_STATE_REG, HF|3%3 0.

MAFFERE AES_TEXT_OUT_m_REG R « RMIEIR 3, #7425,

I R

RIS BB 234 ESP32-S3 TRM (i % ffi v0.2)
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12.5 DMA-AES T.{ffik

1 DMA-AES T /e, AES fiiiisenl % #% ECB/CBC/OFB/CTR/CFB8/CFB128 45 6 fhbuttiztizsa, Jifnf
W E AES_BLOCK_MODE_REG #Fffasik#E iz B kA, AR n & %% 12-7,

26 12-7. Yk

AES_BLOCK_MODE_REG[2:0] | Bz
0 ECB (Electronic Code Book)
CBC (Cipher Block Chaining)
OFB (Output FeedBack)
CTR (Counter)
CFBS8 (8-bit Cipher FeedBack)
CFB128 (128-bit Cipher FeedBack)
TR
TR

N[ojo|A~|[OIN| =

AES TS ARSI T &R 2774 AES_STATE_REG, HfAHL# 12-8 fiR:

% 12-8. JR&B A

BRI | ik | ARG
0 | IDLE | fmagzsiA
1 [ WORK | kit
2 | DONE [ fs#gitsisei

AES Jinidgi (e DMA-AES TARKIATR i b A2 B 2 o P INT D BERRIA S BT, i P Tl AES_INT_ENA_REG
WA ICE N 1 IR WOT R WihaE, AES MEEGSESE T AN, .

12.5.1 @9, WISCe %3¢
PLig BipiA,
TEHHZEMATR, AES MBS ERE R 1 DMA, 45 AR5 A DMA,

o WIEAINEZE, W DMA M memory Hsz R SCEAR I REHAL 45 AES. AES THH % SRR XB A
DMA. DMA F-¥% 35 A memory.,

o WA NREIZE, W DMA A memory Hr s iU SCEIR T =A% 25 AES. AES T3 H ISR SCE A
DMA, DMA FBHH SCE A memory.,
AES IMEMEEFTEAATHGE R, G580 5 IR ER /MR8 i, DMA Rz i FE i AES igitia
SRR TR, e TAER A BT .
HAER A2 , AES I gs7E DMA-AES TAERET BERIFEHR 1) R/ b i 128 (i B, 75 T3 B8R 5 hn
R SCERRE S 128 AL ERsy, BIFEJR LR (it string) ARSI REA I Hh “O7, AR FE L& 12-9 iR,

REFER 235 ESP32-S3 TRM (fii % i v0.2)
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#¢ 12-9. TEXT-PADDING

Function : TEXT-PADDING()
Input : X, bit string.
Output :Y = TEXT-PADDING(X), whose length is the nearest integral multiples of 128 bits.

Steps

Let us assume that X is a data-stream that can be split into n parts as following:

X = X || Xl |+ || X011 X

Here, the lengths of X1, Xs,---, X,,_1 all equal to 128 bits, and the length of X,, is t
(O<=t<=127).

If t =0, then
TEXT-PADDING(X) = X;

If0 <t <= 127, define a 128-bit block, X, and let X = X,,||012~, then
TEXT-PADDING(X) = X || Xs]| - - [| X, 1 || X; = X[]0™28!

12.5.2 ‘i

1E DMA-AES TAEMCT , BRI SE R AR 1% fi 56 4x th DMA gl IR SZ R 245 e i das il a4y, (HEsR
BATIE memory W A—E M ORI, HESREM B2 block [HREELAY .

BB, i DMA 75 244t2 2 4~ block /N -
o +75HEf: 0102030405060708090A0BOCODOEOF101112131415161718191A1B1C1DI1E1F20

Rtk dp ik S 0x0280, MIPREAE memory HIRAFRCALE 12 12-10 /R £ R At AAR [ B A7 AL
W, FEHA AN

# 12-10. DMA AES {51

R I I S s e I o = s s I 5| S s 2
0x0280 | OxO1 | Ox0281 | Ox02 | Ox0282 | Ox03 | Ox0283 | Ox04
0x0284 | Ox05 | 0x0285 | Ox06 | 0x0286 | OxO7 | 0x0287 | Ox08
0x0288 | Ox09 | 0x0289 | OxOA | Ox028A | OxOB | 0x028B | Ox0C
0x028C | OxOD | 0x028D | OxOE | Ox028E | OxOF | Ox028F | Ox10
0x0290 | Ox11 | Ox0291 | Ox12 | Ox0292 | Ox13 | Ox0293 | Ox14
0x0294 | Ox15 | Ox0295 | Ox16 | Ox0296 | Ox17 | Ox0297 | Ox18
0x0298 | 0x19 | 0x0299 | Ox1A | Ox029A | Ox1B | 0x029B | 0x1C
0x029C | Ox1D | Ox029D | Ox1E | Ox029E | Ox1F | Ox029F | 0x20

FAh, AHRTEERE, DMA BERT AT ) 5 N AEE 25 Ta], XCRT AT ) 4 PSRAM. 24ij71) j5-4k PSRAM i}, Sl
HETEE DMA SIS 385K (L4170 P77 B R 2 R RS AT IR DR ILE 7 508 DIVA 43
% (DMA) [to be added later]

12.5.3  brdi s sl

AES MR fE#EA T CTR Huz ), B SR AP R & R H it F Frask 6 INCa 1 INCoos o I T L RF 27
1748 AES_INC_SEL_REG # 4 0 5k 1 #%E4F INCso 5k INCyog ARifENI S pREL. H2H XAREN B REIW NZ, W
L NIST SP 800-38A FrifE 1) “B.1 The Standard Incrementing Function” 237,

REFER 236 ESP32-S3 TRM (fii % i v0.2)
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1254 YA %

ZfE AES_BLOCK_NUM_REG 775 32 5 85 32y Ee A1 (Block Number) , HiAf 26 T+ length(TEXT-PADDING(P))/
128, 4T length(TEXT-PADDING(C))/128., X B P 583 (plaintext), C 48253 (ciphertext). %23 /7#s
{XHE DMA-AES TAEREA A 7 L.

12.5.5 ik

FEfif#s AES_IV_MEM [y zs[al /R 16 747, AUHEHLE AR N A2 %1 CBC/OFB/CFB8/CFB128 444k,
AES_IV_MEM HF1iwitgmi& (nitialization Vector, IV) f{E. %FT CTR #:/E, AES_IV_MEM {61 %es
(Initial Counter Block, ICB) HJ1{H .

IV Fi1 ICB 2 128-bit K HurHs, MZER A HIK 16 477 (ByteO, Bytel, Byte2, - - -, Byte15), #u—4>
FAFH, AL AES_IV_MEM 8 iy i B AE3% 12-10 HRag~7 35 U, B ByteO #77AE AES_IV_MEM Hri)
AL, Byte15 7778 AES_IV_MEM (it sz ey itk H

HZAH K IVAHNICB KfEE, 1557 NIST SP 800-38A #rif.

12.5.6 DMA-AES T {iBi i

1. Y4 DMA @i 5 AES Mg 4, il® DMA 4532, T/5880 DMA, 5 e 7 @8 DVA 4z
# % (DMA) [to be added later]

2. il AES:
o X27f75e AES_DMA ENABLE REG B A 1.,
BRI T, TR E B A A AES_INT_ENA_REG (HfH.
¥k 4k AES_MODE_REG HI AES_KEY_n_REG #1728
FiL B AES_BLOCK_MODE_REG % fri, MLEEHAHMEREL, LR 127,
Va2 fE2¢ AES_BLOCK_NUM_REG, iiZRE45 12.5.4,
IR L A A74S AES_INC_SEL_REG (XfE CTR B i ) .
o ¥hpfLrEffds AES_IV_MEM (7£ ECB HU A ) .
3. RiEhiEHE. %2178 AES_TRIGGER REG B A 1.
4. SERRER TN il 7 4y AES_STATE_REG, HF|EF 2. WERIFE T rhlEhat, Mm% R AES_INT
T A

5. ffiih DMA SR AES B NAFRI (54 . BUIE, Z5REEE 245 DMA 5 A memory, AJPAEL#EM ik
Bl PEEES 2T 7 @A DMA 124 % (DMA) [to be added later],

6. WERTFE T Wy, MBS, i XA A AES_INT_CLR_REG 5 1 PATFER BT

7. XAy AES_DMA_EXIT_REG 5 A 1 Bl AES Jidigs. )5 MR PHLEUE 77 4% AES_STATE_REG i3
2] 0 A RIEAT AR ATSEIL, (HLAEL IR 4 Z )5

REFER 237 ESP32-S3 TRM (fii % i v0.2)
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12.6  frlindsslak

AN A M HER AR T AES I B LR sl RS B (RIS k), RRREHIIE S W 1 R e A i
k3 PR 1-4,

AR ik N (Eeds) | Riadl | g5aabht | AR
AES_IV_MEM TEfisse Vv 16 4 | O0x0050 | Ox005F | i /5
RIS BB 238 ESP32-S3 TRM (i % ffi v0.2)
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12.7 WA HIk

AN A M HER AR T AES I B LR sl RS B (RIS k), RRREHIIE S W 1 R e A i

k3 PR 1-4,

SR | ik EE EiE
BYREN
AES_KEY_0_REG AES B2 174 0 0x0000 W/ H
AES_KEY_1_REG AES B4 254748 1 0x0004 /5
AES_KEY_2_REG AES 7 4% 2 0x0008 B/ 5
AES_KEY_3_REG AES #5748 3 0x000C B/ 5
AES_KEY_4_REG AES %42 s 4 0x0010 1]
AES_KEY_5_REG AES B4 251758 5 0x0014 /B
AES_KEY_6_REG AES B4 21758 6 0x0018 B/ 5
AES_KEY_7_REG AES B4 217498 7 0x001C B/ 5
TEXT_IN %1758
AES_TEXT_IN_O_REG TEEHE 748 O 0x0020 B8
AES_TEXT_IN_1_REG JEBR 271758 1 0x0024 B/ 5
AES_TEXT_IN_2_REG TR A7 2 0x0028 B/ 5
AES_TEXT_IN_3_REG PR A e 3 0x002C /5
TEXT_OUT #1753
AES_TEXT_OUT_0_REG S RBE A A4 O 0x0030 J=E5
AES_TEXT_OUT_1_REG G PR 27 728 1 0x0034 Hig
AES_TEXT_OUT_2_REG S RB A A 2 0x0038 Hig
AES_TEXT_OUT_3_REG S5 BB A S 3 0x003C Mg
BCE 25 A2 28
AES_MODE_REG VR B BER A 7 1n) 0x0040 B/ 5
AES_DMA_ENABLE_REG HEPE AES i TARR 0x0090 Y]
AES_BLOCK_MODE_REG Vet DMA-AES “F [ Huiz Bt 0x0094 =
AES_BLOCK_NUM_REG PR E A 0x0098 B/ 5
AES_INC_SEL_REG PREdY & R B PR A A 0x009C Y]
Pt / AREHFAEDS
AES_TRIGGER_REG FHGIZ AT 0x0048 HE
AES_STATE_REG BERS R 0x004C Hi
AES_DMA_EXIT_REG RIEH T 0x00B8 HE
A RN
AES_INT_CLR_REG DMA-AES Hh 514 OX00AC HE
AES_INT_ENA_REG DMA-AES Hh i {ii G 25 1745 0x00B0 /5
IREEE BB 239 ESP32-S3 TRM (i % i v0.2)
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12.8 A4y

AN A M HER AR T AES I B LR sl RS B (RIS k), RRREHIIE S W 1 R e A i
it ds PR 1-4,

Register 12.1. AES_KEY_n_REG (n: 0-7) (0x0000+4*n)

B |

‘ 0x000000000 \ Reset

AES_KEY_n_REG (0: 0-7) AES %4]25175¢, (i /5)

Register 12.2. AES_TEXT_IN_m_REG (m: 0-3) (0x0020+4*m)

‘ 0x000000000 \ Reset

AES_TEXT_IN_m_REG (m: 0-3) Typical AES U4 AZfias. (% / 5)

Register 12.3. AES_TEXT_OUT_m_REG (m: 0-3) (0x0030+4*7)

B |

‘ 0x000000000 \ Reset

AES_TEXT_OUT_m_REG (m: 0-3) Typical AES CAH i 35 f7es. (k)

Register 12.4. AES_MODE_REG (0x0040)

<
S QO
Q)GQJC} /®O
& &
\ 0x00000000 0 |Reset
AES_MODE  #:#% AES Jnsi#s i S50 K BRI AR 1), 1ERAE IR 12-2. (2 / 5)
REFER 240 ESP32-S3 TRM (fii % i v0.2)
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Register 12.5. AES_DMA_ENABLE_REG (0x0090)

Q7\/
5 S
& &
‘31 1 0 ‘
‘ 0x00000000 0 \Reset
AES_DMA_ENABLE #t#t AES sy TAERA. O: Typical AES, 1: DMA-AES. 1% L%
12-1. (i / 5)
Register 12.6. AES_BLOCK_MODE_REG (0x0094)
<
&
o
GQJ& QD\’O
%® &7
N N
‘ 0x00000000 0 \ Reset
AES_BLOCK_MODE 4% AES Mg/ DMA-AES TAERIR FHufiat, Rk 12-7. (3
/5)
Register 12.7. AES_BLOCK_NUM_REG (0x0098)
‘ 0x00000000 \ Reset
AES_BLOCK_NUM 7t DMA-AES iz 8 H RE IR & ) SCAR L. s sy 12.5.4. (8 / 5)
Register 12.8. AES_INC_SEL_REG (0x009C)
ol
) o
5 s
& &
‘ 0x00000000 0 \Reset
AES_INC_SEL 4% CTR Huizfli (AR ERG F e . & O BEHF INCsy PRt e, & 1 %F
INC1og PRifEMGEMEEL. (B2 / 5F)
REEE R 241 ESP32-S3 TRM (#i & i v0.2)
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Register 12.9. AES_TRIGGER_REG (0x0048)

&
I
& ¥
Q 7/
N ©
‘ 0x00000000 X \Reset
AES_TRIGGER E A 1 {lifig AES iz, (HE)
Register 12.10. AES_STATE_REG (0x004C)
&
5
& &
‘ 0x00000000 0x0 \Reset

AES_STATE AES R4S, 1EILFE 12-3 (Typical AES TAERI) FIFE 12-8 (DMA-AES T fE#
X))o (HiEE)

Register 12.11. AES_DMA_EXIT_REG (0x00BS8)

&

o) \ad

> ] o

¢ ¥
|
<]

‘ 0x00000000 Reset

AES_DMA_EXIT 7t DMA-AES jz233 5e /i, fE T IKECE AES ALMAFfrdi 2 i, HA 1 i AES o]
B RRE. (H5)

Register 12.12. AES_INT_CLR_REG (0x00AC)

Q\
\
S é\g)
Q)kA %>
& ¥
E 1] o]
\ 0x00000000 [ JReset
AES_INT_CLR E A 1 &4 AES iy, (HE)
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12 AES fil#iss (AES)

Register 12.13. AES_INT_ENA_REG (0x00B0)

S
&
Q)%Q)G
A

0x00000000

AES_INT_ENA 5 A 1 i AES FFIiZhfE, HA O KM AES i TifE.
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13 RSA e (RSA)

13 RSA i (RSA)

13.1 ik

RSA fi#as rl 2 iz T “RSA AEXIFRAMNEHEIR" #eks BTSSR bR 1SR, BRSO (R 2Rz
FHBMEIRE, B3F2M sRTRIE", BARSIKERRCER.

13.2 - 2Pk
RSA Tl SCRFA T g
o REMURZI (RPN )
o REMIRZIT
o REREBS
* Rz TRIE
o HiErIIfE

13.3 Jpiigfiiid
RSA HI3 2% 0% (X 35 (4 A SYSTEM_PERIP_CLK_EN1_REG 4}l fi4h1g SYSTEM_CRYPTO_RSA_CLK_EN {7,
3 [R5 SYSTEM_RSA_PD_CTRL REG 75t SYSTEM_RSA_MEM_PD fif.

ANid, RSA TS 5 B 0 < R RSA M APt s W0 P 5 S A REJT 4 A . EL AR, # 77 RSA_CLEAN_REG
B O WRIRILTTAG, B8 1 IR ILsE i, PR, TES LG E A RSA fsdigeit, Hrhah Bt arfr o
RSA_CLEAN_REG fyfE /27~ 1, PABfPR RSA EEAF 1R TAE.

BEAh, RSA AR SCRH I RE, nlxtarfrde RSALINTERRUPT_ENA_REG 5 1/0 DIJFIE / KM H . RSA Jil
HARH TR REBGATT S -

VEAE:

ESP32-83 % v 441 (DS)EHB & i RSA fimids. BLiy, P ICIRIER Vi RSA Iis:

13.3.1  REEG#FEH

KREFRIZH AR Z = XY mod M, Ej2#ET Montgomery Multiplication (Z28F 2 f3feyk) SLEl. AL,
MNP REERZE, BTHEZET X. Y. M4, BFEFINIBET, ST M. XS HEE
SIBUE QLS [prr - RE T R

RSA IiEds XHFHaHTRIEN N =32 x x (z € {1,2,3,...,128}) IWREHIRZH . Z. X, Y. M A7 K5
HIX 128 P LR —F, ZORENMASELAHIRE, 1 M RS20 32,

Bk

b= 2%
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13 RSA e (RSA)

WEESF AT LA T4 b BERIBOR IR -

N

n=_—
32

Z = (Zn-1Zn—2---Zo)y
X =(Xpn1Xn—2---Xo)
Y= 1Yo Yol
M = (Mp-1My—2 -+ Mo)p

T = (Fpn-1Tn—2---To)p

HA Z, 1 Zogs Xppoq -+ Xos Y1 -+ Yo. Mg -+ My, Frmq -+ To A BIFER—A b EHI%L, A298% 0 32, H.
Zp-1r Xpnoiv Yoo1s My1. T 23900 Z0 XYL M. T S i) b dEl%L, 1 Zow Xos Yo Mo, To 4051
HZ. X, Y. M., T &L b FEHIEL.

A% R=0b", WitEESE T = R?> mod M,
M AER R A0t E

M ixM+1=RxR!
M' = M~"modb

TR, O ARGE TR R GOD Bkiin
KBRS AR AR -
1. %t2547:3% RSA_INTERRUPT_ENA_REG & 1/0 AR / 34 PA H 1K .
2. MLEAHRKATAFA -
() xI7rfEas RSA_MODE_REG H A (& 1),
(b) Xt2f7ee RSA_M_PRIME_REG B A M'.
(C) AR T BLRC E M TA X 2 FAN . 1S T 18.3.4 FREPUELI{E E

3. % X;. Y. M;. 7i(i € {0,1,...,n — 1}) 4355 Af7fifss RSAX_MEM. RSA_Y_MEM. RSA_M_MEM,
RSA_Z_MEM, H&HAF a2 A2 128 5 (word), AFHAFAES 1S — N FE NI b 615 X
Ly R L e (AR e w7 2 = e O (AU VA Q=B | 295 P20 = R S O = AV it 4 8

HBEERIHER T RKE, B8 MBE THEREIRS AW, WA 0 2 FRERS T DU R .
4. St25474% RSA_MODEXP_START_REG B A 1 BEalitE.
5. SRHEELER ., 2P EEs RSA_IDLE REG B #3131, w44 RSA Hilkr 2k,
6. MIEGiEes RSA_Z_ MEM iz s 8 2,6 € {0,1,...,n — 1} ).
7. EHRThAEE TR, XHAF1ES RSA_CLEAR_INTERRUPT_REG S A 1 DA .

BRENR)E, T4y RSALMODE_REG Hi7fifiia B 1K EE E A XA iE#E RSALY_MEM i) Y;. 1Fhifas
RSA_M_MEM iy M;. Z7fi4% RSAM_PRIME_REG i) M’ #iASAEk, (B2, fifiligs RSAX_MEM Hf
X; 5fiftas RSALZ_MEM i) 7, HIE &9 E 5. AN TR EESHa BN, s B W e i S fds St
BimT,
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13 RSA e (RSA)

13.3.2 REESEH

KRB Z = X x Y mod M )2 5T Montgomery Multiplication SZBiH) . Kk, 5 RBECRZHAEM, E
TP T AN AE S T T A M.

RSA Jinsfi g th 3055 128 Rz 37K BEI RBIRZ 5 .
KRBT F AR R R -
1. XF25174% RSA_INTERRUPT_ENA_REG 5 1/ 0 VLR / 25 Pk .
2. TCEA KA -
() XF27f748 RSA_MODE_REG B A (X —1).
(b) XF2Ff7e% RSA_M_PRIME_REG B A M'.

38 ¥ Xi. Yi. M. 7 (i € {0,1,...,n — 1)) 5B AFEMEEE RSAX_MEM, RSA_Y_MEM, RSA_M_MEM,
RSA_Z_MEM, HHAFAERSHI 2 EASE 128 F (word),

AR AR A b I, St A AR HOE B T IO R, ot
THGES TRIBS R B

NTEMRIEH T KE, B MsR T AR EER S ALl SO [ 2] fEi s T DA AL =HE.
4. %2178 RSA_MODMULT_START REG B A 1.,
5. HrHBHAN. il /EaF RSA_IDLE_REG HFIELH] 1, S %15 RSA dillif=E.
6. MIEiERS RSA_Z_ MEM iz B4E % 7, (1 € {0,1,...,n —1}).
7. B EEEIFR, X278 RSA_CLEAR_INTERRUPT_REG 5 A 1 DAV hlki .

BHEEH G, {74 RSA_MODE_REG iy 1K B R B A KA g RSAX_MEM i X, 7 fifids
RSALY_MEM Hif4 Y, T7##s RSA_M_MEM iy M;. 7577#% RSA_M_PRIME_REG ) M’ #i A&k, 1
&, frfilde RSALZ_MEM Wil 7; D4t s, ProA e s sha i, N S T fy ap A7 4 5 77 fif s Bl
CIE

13.3.3  REFikiah
REFEFEHIIT 2 =X Yo SOl 2 WREREH T X, Y REMIPIfE. BiA RSA Mg LS fs i 7
Xo Y KJEH N =32 X o (¢ €{1,2,3, ..., 64) MRKOREER . BHT Z HKIE N K2 x N,
KAz AR
10 X 27 fE¢s RSA_INTERRUPT_ENA_REG 5 1/0 PAFFE / 3BT .
2. FUEM X AAERE. XTAF1EE RSA_MODE_REG BA (& — 1), H1 (X - 1),

3. Xi. Vi (i €{0,1,...,n— 1)) 5 HIE AL RSAX_MEM, RSA_Z_MEM. fGHAEII%A R 64
S G F R b HEBIR. XA M R AT HOE S TR GBI,
LR HGE ST IO Lt . no &S
X (i € {0,1,...,n — 1)) BHFEFILEA#EE RSA X MEM W% i A5t ol b, (HESREEINE, v,
(i € {0,1,...,n— 1)) FEAR RIS 428 RSA_Z MEM g5 i NSt RHIHE T S e 3 A7
fi#2% RSA_Z_MEM {56 n+i At RO, BI77 428 RSA_Z_ MEM oLttt i b RS 4 x (n-+i).
NESHRHE TR, FRXWIASEE T oA SRS AR, S T B TE Ak 28 7T DA AT B0

4. W2EAE2 RSA_MULT_START_REG B A 1.
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13 RSA e (RSA)

5. EGRpsA N, Bil7 74y RSA_IDLE_REG H 2|28 1, i#%FE RSA Hkir=4.
6. MAZfiETE RSA Z MEM 284 R Z, e {0,1,...,n—1). n 2 xn .
7. EHRTIREE TS, XEA7E2E RSA_CLEAR_INTERRUPT_REG B A 1 PATH I+ Hi.

BREERG, 174 RSA_MODE_REG H Iz 51K A B AR A il RSAX_MEM iy X; HIA LA
i, fPffidh RSALZ_MEM Wiy Y; Cauidat. FroAS®EiEshafint, A2 nd i3 Sttt
"l

13.3.4  Fihilinid

PRI R, ESP32-S3 fy RSA hindidit i 5iFfit SEARCH HI CONSTANT_TIME B~k m, Wl iz
. BOAREOUT, PRI T IERAS, WTARRARGE A, Rl ARG .

FRRUE, 24X AT T AR SR, KR Z = X mod M it [RIFF8Y 5 42 iz F K e .
W), BRI A IERCR , A2 RIHEL S Y /1 01 24 F XK.

N T EE R, R Y B kR

Y =YnaYno-Yi ViV - 170)2

L

M

N REY K,
Y: ek 1,
Yn_1, YN_o, .., Yip1 {9 O

HYi 1, Yo, o, Yo HH3Em A0, A t-m 23R 1, 1Y, 1Yo, -, Yo (I & & (Hamming weight)
Ht—m.

BEIS, 24 B
e SEARCH 135 (RSA_SEARCH_ENABLE % 1 FF4A1m )

~ RSA MIFEZLNF BIS A Vs (i > o) fi. Heh, WE#AE o W@ RSA_SEARCH_POS_REG %
TERIUE . o ME KRR N1, FHEY TR e BAREBUNT ¢, 7500 Jo9: Rk g
Z= XY mod M. MUt a Wt B, MBS, BB, Yvo1, Yoo, .., Yipr T O eSS
A T 2

e CONSTANT_TIME i3 (RSA_CONSTANT_TIME_REG ‘& O JF#& 15 )

- RSA ARz AR R A Y b O RIAgAL PR, PR MERRS:, Y iy O B2, hde R ]

N T E MR R IX B AN SR A AR, R T A BLSIGN A B . AE Z = XY mod M, N %

T 38072, Y S5 656537, & 13-1 /R T 4 Pkl &% B RIS e FEY . ¥ER, X 5L SEARCH BEW I J5 i 5808
a 16,
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13 RSA e (RSA)

% 13-1. i ECR

SEARCH #:37 | CONSTANT_TIME 337 A EBIR
A AN 376.405 ms
T AT 2.260 ms
AN R 1.203 ms
i i 1.165 ms

AR E:
o YPAETIIAL T AP, R AR
o YPASIEII AL T ARSI, R
o AT ARMBARE, AL Il T s IR S IR Y IRk [F) T4 B SRR 2 A

13.4  {#fifdsdiak

YR, X HEAHhEA AT RSA Ingr sttt i s (FHXTHBHE) , EILEEST 1 2 Ao A6 5 i
%14,

ki ik JUN (FAT) | Rt | bk | D
RSA_M_MEM Ffif e M 512 | Ox0000 | OxO1FF | M=
RSA_Z MEM Tt d Z 512 | 0x0200 | OxO3FF | i /5
RSA_Y_MEM Frfifidi Y 512 | Ox0400 | OxO05FF | M=
RSA_X_MEM FEfif e X 512 | Ox0600 | OxO7FF | M=

13.5  Hf¢ddilek

RS, 5 AL A T RSA Ik S B A (RS B (HIGHHHE) , PRILEET 1 A4 sido 04 3 0l
% 1-4,

S SRR UL

SRR | ik Ex B

B ¥ 95 AR 48

RSA_M_PRIME_REG M’ fifitigs 0x0800 B/ 5

RSA_MODE_REG RSA K E#i 0x0804 /5

RSA_CONSTANT_TIME_REG ] 7€ B[] 358 10 0x0820 B/ 5

RSA_SEARCH_ENABLE_REG fiifig search i35 0x0824 B/ 5

RSA_SEARCH_POS_REG search 2 fH {0 0x0828 B/ 5

IO Y U ¥ A

RSA_CLEAN_REG RSA &R 25 f7as 0x0808 Hig

RSA_MODEXP_START_REG (RSN N A 0x080C HE

RSA_MODMULT_START_REG WTRIE SR IA N 0x0810 He

RSA_MULT_START_REG FeLizH A IR L 0x0814 HE

RSA_IDLE_REG RSA [ B 2174 0x0818 s

TR

RSA_CLEAR_INTERRUPT_REG RSA Hi i35 4 27 1758 0x081C HE

RSA_INTERRUPT_ENA_REG RSA Hh K fifi (g 27 1754 0x082C B/ 5
IREEE BB 248 ESP32-S3 TRM (i % i v0.2)
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13 RSA e (RSA)

WA A
RSA_DATE_REG RSA H -5 1A % fr 0x0830 EXE

13.6  FAEdy

TER, X LA E AN T RSA M gk i i 2 (REX 3L ), PEILEY 1 A %fe 44 25 Y
% 1-4,

Register 13.1. RSA_M_PRIME_REG (0x0800)

B

‘ 0x000000000 Reset

RSA_M_PRIME_REG MWZFfigsfifit M. (3% /) 5)

Register 13.2. RSA_MODE_REG (0x0804)

S S
i N

& &

‘ 31 7 | 6 0 ‘

\ooooooooooooooooooooooooooooo|ooooooo\Rese»c

RSA_MODE [taifigsfifittimiz i, (/5)

Register 13.3. RSA_CLEAN_REG (0x0808)

RSA_CLEAN — ELfgfisge s, Mefih 1. (HiE)

Register 13.4. RSA_MODEXP_START_REG (0x080C)

RSA_MODEXP_START HA 1 HFiatimEizH. (HE)

REFER 249 ESP32-S3 TRM (fii % i v0.2)
S SO R L


https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=5422&sections=&version=0.2

13 RSA e (RSA)

Register 13.5. RSA_MODMULT_START_REG (0x0810)

N
&
A/
v
S 0*@
5 S
& &
‘31 1 0‘
\oooooooooooooooooooooooooooooooo\Reset
RSA_MODMULT_START E A 1 DIHFBEESRZE. (HE)
Register 13.6. RSA_MULT_START_REG (0x0814)
&
&
A/
N\ &
& $
& &
\31 1|0‘
\ooooooooooooooooooooooooooooooo|o\Reset
RSA_MULT_START B A 1 DAIFFiaTeZEHE. (H5)
Register 13.7. RSA_IDLE_REG (0x0818)
<
5 ¢
& &
‘31 1|0‘
\ooooooooooooooooooooooooooooooo|o\Reset
RSA_IDLE 4 RSA zs[it, dufih 1. (Hi%)
Register 13.8. RSA_CLEAR_INTERRUPT_REG (0x081C)
£
Q
(3@0
&
Q)GQ)& O§
N &
‘31 1 0‘
\oooooooooooooooooooooooooooooooo\Reset
RSA_CLEAR_INTERRUPT RSA HiWiiEi& 2 Ees. S5A 1R TH . (HE)
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13 RSA e (RSA)

Register 13.9. RSA_CONSTANT_TIME_REG (0x0820)

RSA_CONSTANT_TIME_REG 2 # k1% 8 ff iy constant_time 2637, O: ik ; 1 Ak (BRI ). (3
/5)

Register 13.10. RSA_SEARCH_ENABLE_REG (0x0824)

RSA_SEARCH_ENABLE 5 ilf iz Hiy search pEI. 1: fmgk; O: A (BHA). (i85 / 5)

Register 13.11. RSA_SEARCH_POS_REG (0x0828)

\oooooooooooooooooooo| 0x000 \Reset

RSA_SEARCH_POS  #i#iz 3 iy search e, HI THCE search HEIGAIE (3 /) 5F).
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13 RSA e (RSA)

Register 13.12. RSA_INTERRUPT_ENA_REG (0x082C)

@?‘
A/
NS
&
S N
Q;(A ?>
& &
\31 1| o \
\ooooooooooooooooooooooooooooooo|1\Reset
RSA_INTERRUPT_ENA RSA Hiliffifigarfras. HA 1 ik, BHAHE. (% /5)
Register 13.13. RSA_DATE_REG (0x0830)
S <&
5 &
& &
\o 0 0x20190425 \Reset
RSA_DATE fiA¥siil#ifies (582 5).
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14 HMAC gy (HMAC)

14 HMAC s (HMAC)

i RFC 2104 Hfirid, HMAC bt hash ByEFISETHBEAS B EdR G B E SIAERS (MAC), Hfy hash
HEsE SHA-256, Kk 256-bit 1) HMAC #5477 eFuse R4, m] e A BE B -2

141 FRFE
o t5ifE HMAC-SHA-256 ik
* HMAC #1551 hash Z5 R AUSCRARRE IRE (RS (TR AT
o AN B I S
o BT AL MR EY] (FEE0)
o HEPEMK JTAG (FA74E0)

14.2  Yjieliid

HMAC ] TAET PR, BIEATRGUR ARG, AR, i i34t HMAC (55, B el
BHOTIER; TP, HMAC B At A P E 0 1) 5 911 tH e & (KDF). i, sdiad 5 eFuse
EFUSE_SOFT_DIS_JTAG ZHHAr 5> LR S 1 1 FTLASE JTAG ik, %S00 T, el pAidad HMAC
M ATRCERT R JTAG ThE.

BEA, HMAC (A2 Rif5 S BREG , 1F A B Ax eFuse He 1 I T8 v 28 24 BOHU s 91 ek 2501 Key .
R Key 11, HMAC ¢ T8l 58 180 M AT R 284 S B0 T3 T 55

14.21  Eirkek

FATREGE R T SCR HMAC-SHA-256 fYBkAK - B M I 37 5. e EATRGCH, d il et HMAC {5
B B ElE AR

TEBR - BT, IR AL B, H AL B fAANES]. B s BB 5 SO M, sl —
Je AU A -

o AR —RIRBBENLE R B M
AXF M Kik4 B
B 15 HMAC 4521 (Gllid M FIEH) R H ik 48 A
A W HMAC 4525 (iiid M FIE4))
A BT AR . A R, WIS T B i Sy
PR AT
1P RR e HMAC e, B A EATRE.
2. MR IEFIE RIS BB AT, — KRG A 512 R .
3. PN A7 f el 52 HMAC {HL
A RIERE TR LI, WS WESY 14.2.6,

REFER 253 ESP32-S3 TRM (fii % i v0.2)
S SO R L


https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=5422&sections=&version=0.2

14 HMAC gy (HMAC)

14.2.2 F47 JTAG gl

eFuse memory A WASSEAT DA JTAG JEis: EFUSE_DIS_PAD_JTAG #1 EFUSE_SOFT_DIS_JTAG. ®i#
RER 1, JTAG KR A KM JGEPE NEEA 1, JTAG KAgrg it XM . Eg{E S TS ILEY 2 efuse =4
% (eFuse).

X BS R PR JTAG, H AT ARR B DA PR E e 5 JTAG:
1. H s HMAC ik, it & H3EA T 1T JTAG JFah .
2. ¥ 1 B A HMAC_SOFT_JTAG_CTRL_REG Ziffseit A JTAG & btz

3. H PR AL ] SHA-256 F1EL IR B 495 32 771 0x00 #EfT HMAC 1351532 ) 256-bit %i
{EE5 418 word 1 K Pk 5 A HMAC_WR_JTAG_REG.

4. R HMAC HHERIER-5 M PAMITT B UEE R IR, W JTAG F5. 50, JTAG PR % AR -

5. FEF P 1 5 A Z9 1728 HMAC_SET_INVALIDATE_JTAG_REG 5 M E R Hi, JTAG BHRds41 4
PR

A RISFERTRAIP IR, IZET 14.2.6,

14.2.3 PFATECTFRERBLN

454 (D) B fii ] AES-CBC a5 i3 4. HMAC BUUME MBI it i (KDF) 5404 ER 240 AES
4.

{ERT DS Bz #, P AAUEE I HVMAC Bibe i3 5) DS BT IEM R4, SR B2 1
16 45 % 4 (DS). 4 HMAC S Refs SRR LB (3 S M IUT , HMAC Bibiest £ gk eFuse g 75
45 DS BT SIS AERH), WAAIERERS, 5 EENHE A F AR, S B 5

el
e

14.2.4 &5 HMAC %]

25 HMAC e dt Sokf 8 AhThe: TN JTAG FS TR DS %40 S HhThRE LA S AT i HMAC
THRIRE. 3 14-1 ZIH T 25 REXH R A Tie 7 1 e o RO fE

4% 14-1. HMAC Jjiie B Iic B 8 il

e (5 BAE | ik

JTAG &3 TATHEEL 6 | EFUSE_KEY_PURPOSE_HMAC_DOWN_JTAG

DS #4153 TS 7 | EFUSE_KEY_PURPOSE_HMAC_DOWN_DIGITAL_SIGNATURE
HMAC it AT 8 | EFUSE_KEY_PURPOSE_HMAC_UP

JTAG %1 DS % | st 5 | EFUSE_KEY_PURPOSE_HMAC_DOWN_ALL

S

JE3 HMAC 15T, it ff eFuse Wit S 2 v (i B3 45, & T30 R K. o5 %415 eFuse 1)
KRECHEREW T :

1. HEf—4> 256-bit HMAC %4, FHE5 3251 eFuse %4tk y v (eFuse Hrilfy 6 NMEEAM, 450 4
~9, Ity MMEH 4~ 9. Bk, BN keyO, WIXTR/ % EHH A block4) , I RZ B B g
EFUSE_KEY_PURPOSE_(y—4) . filtn7E FATHT R E %8 G , WA EFUSE_KEY_PURPOSE_HMAC_UP
(XFMAE R 8) B A EFUSE_KEY_PURPOSE_(y —4) . £ 555 eFuse HHITHEAI(EE , W2 WYY 2 eFuse
1= %2 (eFuse).
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14 HMAC gy (HMAC)

2. WE eFuse BHIHRARIFINEE, SO TCRERBUEYIE . PR BR v A R BRI 9] 22 A Al HAh
(DAL

14.2.5 HMAC Jjigp)isit

HMAGC R 14 T A il BT 18 UK eFuse 8IER (BRE it eFuse IELZ W] T &) 2105 I E ) T A
B —E. FRRAIC ECRF S R AS O SRR 55 .

Bt HMAC TR
i FofroR TAERU A SEUE (L3R 14-1) 5 A 4748 HMAC_SET_PARA_PURPOSE_REG.
EIL eFuse )%

eFuse FEl #R LRI 6 IR, KEYO~5 . HIFe445 n B A% 74 HMAC_SET_PARA_KEY_REG, ik
F KEYN AR AR HMAC BEdua AT i I 8

FEVERMIE, eFuse memory B HITERE IR L T AR, HAY HMAC RREFLSIAE 5 KEYN i
SURTTIAE A HIVURRES , HMAC BEHOA 2 TR PR B . A, AR DL B 5 £ B AT
%

b, AR R T KEYS M AT ST, HbeS A KEY_PURPOSE_3 My 8 h 6
(EFUSE_KEY_PURPOSE_HMAC_DOWN_JTAG), MIZ: M85 14-1 17401, KEY3 2T JTAG BRI IHH]. Qi
i 277a% HMAC_SET_PARA_PURPOSE_REG it & 4 {E /2 6, HMAC 4MSA 4 izl JTAG B RTIRER T
B

14.2.6 ) HMAC #f: (PE4nisem)
F P A ESP32-S3 Ht HMAC Jifaan T :
1. 3h HMAC #itk

@) JEEhZA75E SYSTEM_PEIRP_CLK_EN1_REG 1y HMAC F1 SHA BySMEBTEIT, TEIE 2175 SYS-
TEM_PEIRP_RST_EN1_REG H AW NS E E L. NV FAaHE S S W5 10 A5 45,

(b) KEfE 1 G AR 4 HMAC_SET_START_REG.
2. ficd HMAC #81RI 415 f

(@) ¥ FORBHINAER m B A2 HMAC_SET_PARA _PURPOSE_REG. 3 14-1 ##iiA T4l m XJ 5
HEEIIRE, IS ILETT 14.2.4,

(o) B FEE N B A HMAC_SET_PARA_KEY_REG, #4% eFuse memory Hif) KEYNn 1E- 41k
RS (n WHRYETERES 0~5), A ILEY 14.2.5,

(©) ¥EE 1 B AR Fes HMAC_SET_PARA_FINISH_REG, ¢l & TAE.

(d) EEEEF 7R HMAC_QUERY_ERROR_REG. #IsiR[BI{E A 1, FIEEUK B S E 1B REAR
VERE, ZHAARITEATS s AR EE N O, FHABENUAY 24 S il & A & S Th REVCED , W DATRATIT

(&) AnABLE HMAC_SET_PARA_PURPOSE_REG HYAEA Y 8, W] HMAC iUl THAE FATH T,
BREE R TR 3 QiR E HAE N 8, W HMAC FHult TAEAE FATHGECT, BREEEIE T 4.

3. TR
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14 HMAC gy (HMAC)

@ IS4 HMAC_QUERY_BUSY_REG, MiZEE %A EaeIME N O B, EHIH T
HMAC 2% 52 i -

(o) TATBEATE, L ROCEE (R R JTAG Bibiak DS BEHEH o ANFEFFR TS5 R DA B i F
P22 (JTAG = DS #idk) JiI I 4efl 1 5 A 257 4% HMAC_SET_INVALIDATE_JTAG_REG i
JTAG HPIE AR ol RPA(E 1 5 A% /74 HMAC_SET_INVALIDATE_DS_REG {i§ %744
WY EER .

(©) FATBIRF A5 L.
4. PATEIRF G RSUE Block n (n >=1)
(@ kA48 HMAC_QUERY_BUSY REG, B[4 #AF 2810 O 1, 4KEEETR 4(0).

(b) ¥+ 512-bit FEHEH: Block_n B A Z 175 HMAC_WDATAO~15_REG 1, Bl/EHEE 1 B AR
HMAC_SET_MESSAGE_ONE_REG, HMAC #ibupit iz bimih .,

(©) BiREH A HMAC_QUERY_BUSY_REG, MBI ZAFFasiI(E N O I, AkgP K 4(d).
(o) RAE AL FRE A R BUR 52 512 AUIRELRT, JEEuR = A AN R AR .
o WERTFALPRECR B LR RUR 512 YBERE, DA 3 Ak

i, #1 Block_n+1 777, FF4UE 1 B A HMAC_SET_MESSAGE_ING_REG, 4 n = n+1,
Wil J Bk 2 205 4.(0).

ii. 42 Blook_n JdwJm— ML E BRI, A R i B IEAT SHA NI, 1 S
A% HMAC_SET_MESSAGE_END_REG, HiJg#kis5 5 6.

il 402 Block_n 25— MEFERERE, FLUH PR 2ET SHA FEIEGERT, RF4E 1
5 A\ 274 HMAC_SET_MESSAGE_PAD_REG, FifiJ5 Bk 3143k 5.

o URARAEBRECH SRR 512 B R, A LAR 3 BRIl 1R, XAREOL T A RO Rt
1 SHA BFIE T, IS5 R AR B FURA Ry 512 BB AR -

L n2R Block_n 2 ME—— ik, Hon=1, [ Block_1 B4t T ARz, WA
e 1 B A g HMAC_ONE_BLOCK_REG, [l Bk 225K 6.

ii. #SR Block_n & R8s MR, RHEE 1 B AR A
HMAC_SET_MESSAGE_PAD_REG, $ATHIIETCHLRHAE, BlSBkECEI2 5K 5.

ii. 42 Block_n BEAE i Ja — A BIACE b, FHR(E 1 5 AR s
HMAC_SET_MESSAGE_ING_REG, 4 n=n+1, KiJaBEI45 4.0).

5. #H4T SHA s ze

() F PR 14.3.1 T AR e — MR BT SHA BEIIATE, IFRRE8da s A5 v
HMAC_WDATAO~5_REG, HliJ%k(l 1 5 A %517 4% HMAC_SET_MESSAGE_ONE_REG, HMAC #
PO TR .

(b) BREEFILE 6.
6. B AR Y5 R hash {E
(8) SRiPIRZSFF 7748 HMAC_QUERY_BUSY_REG, 4istHUE %A 17 45N O I, 4kt F—25.
(b) M 21728 HMAC_RDATAO~7_REG HiiszHitih hash 4555t .
(©) BHUH 1 B AL Egs HVMAC_SET_RESULT _FINISH_REG, #5475

REFER 256 ESP32-S3 TRM (fii % i v0.2)
S SO R L


https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=5422&sections=&version=0.2

14 HMAC gy (HMAC)

() EATEECR AR ESE AL

e
DS FEH Al HMAC e ] B H slCre B SHA hisdeds , (HORBE IR -5 3L SERE AR . R e HMAC Bibkiz
Fridfgry, SHA BIRICH CPU Fil DS Bl i .

14.3 HMAC Si:gnYi

14.3.1 i se ek

HMAC itk rbsR ] SHA-256 1Rl HASH Bk, %50k, B Reim ABUR I SR BN 2 512 iREE, 1
FAAHERR A B SHA-256 BN 78553 . SHA-256 IR 3% FIPS PUB 180-4 't Padding the Message
MR, HAEHET A TR

WE 141 s, B R HEEEE ) m AN e, RPN
1. FERRALBRECHR A RN 1 A AR K R RUE “17,
2. M kAN HURREUE <07 Hi, K RWEE m + 1+ k=448(mod512) (15 METEL.

3. Pin—A~ 64 CLAEEE N HERIB . 1% BRI N A R SRR A — A K R RE m i
KE.

moEmiE | [1].[ 000..0 ||| kExE
A /\_Y_} N J J
h'd Y h'd
m bits 1 bit Kk bits 64 bits

m+1+k+64 = 512*n (n=1,2,3,....,25>-1)

Pl 14-1. HMAC Fit st se be i 35

TATREATT, PR AR s AT INE S . EATEEE , SRR A B RS 512 (B, WA P
AT T R A A SHA BRI e84 s A AR e i B LR BOR /2 512 pY s, WIH P BB B 4758 i SHA
B IIE S AE . PR IR AT 2 LT 14.2.6,
14.3.2 HMAC & y:554
HMAC Fierb | FH AR S5 R 2 B 14-2 frs . X2 RFC 2104 iR ini HMAC ¥,
& 14-2 d,

1. ipad 2 64 4~ 0x36 7 4H R 512-bit Fdhith,

2. opad ZH1 64 4~ Ox5¢ FA7 4L %ny 512-bit kb,
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14 HMAC gy (HMAC)

et ] [ o]
v v

| XOR

I S1 | Message

| S2 H1 |<

1024-bit |

-

| SHA-256 |

v

| Hash result |

Pl 14-2. HMAC ikl

5, HMAC Hibure 256-bit 1254 K [ Ed v 51 5 i 1 256-bit 1 0 /731, 53] 512-bit 1) Koo FXT Ko Al
ipad #E4TF LB, 155 512-bit (1) S1. KFRECAFECH 512 58y fe AZsp n 3| 512-bit iy S1 4l )5,
i SHA-256 fin#5 54y 14445-3) 256-bit i) H1.

HMAGC #iBtil i) Ko Fl opad BT e RAH] S2, 5 256-bit i) hash THHEZE R NE] 512-bit ) S2 K fe
Ja, 133 768-bit KEZMFH, 1 14.3.1 T AR SHA B NIE S RIARHZF I AL 1024-bit HFF51,
e Ja i SHA-256 I AT RAR 2 f 4 hash 4524 (256-Dit).
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14 HMAC gy (HMAC)

14.4  FArasslk

A/ NTHY A HHEIE AR T HMAC il g Bk i ik A% i (REXS ML) , BR R a1 Asde

Fhkds PRIE 1-4.

SR | ik EREE
PRl AR BT
HMAC_SET_START_REG FEEH 21754 0 0x040 | WO
HMAC_SET_PARA_PURPOSE_REG HMAC S5t & 2 1758 0x044 | WO
HMAC_SET_PARA_KEY_REG HMAC S84 il & 25 758 0x048 | WO
HMAC_SET_PARA_FINISH_REG i -5 2 A 0x04C | WO
HMAC_SET_MESSAGE_ONE_REG = s 2 0x050 | WO
HMAC_SET_MESSAGE_ING_REG 5 B kL A A 0x054 | WO
HMAC_SET_MESSAGE_END_REG 5RO A AR 0x058 | WO
HMAC_SET_RESULT_FINISH_REG HMAGC 2B 25 3 58 A v 0x05C | WO
HMAC_SET_INVALIDATE_JTAG_REG | J:4Y4 JTAG 455 F5 748 0x060 | WO
HMAC_SET_INVALIDATE_DS_REG AR T4 G R 0x064 | WO
HMAC_QUERY_ERROR_REG FEAf P ) 25 SR T BB A X 45 2R 0x068 RO
HMAC_QUERY_BUSY_REG Frfitt HMAC BI AT RRAR S 0x06C | RO
HMAC 15 BB %5 £ 38
HMAC_WR_MESSAGE_0_REG 5 E 241745 O 0x080 | WO
HMAC_WR_MESSAGE_1_REG 15 B 75 0x084 | WO
HMAC_WR_MESSAGE_2_REG {5 B 7 s 2 0x088 | WO
HMAC_WR_MESSAGE_3_REG EE %175 3 0x08C | WO
HMAC_WR_MESSAGE_4_REG F A A 4 0x090 | WO
HMAC_WR_MESSAGE_5_REG (5 %79 5 0x094 | WO
HMAC_WR_MESSAGE_6_REG (EE %174 6 0x098 | WO
HMAC_WR_MESSAGE_7_REG (EEFGRT 0x09C | WO
HMAC_WR_MESSAGE_8 REG EEZ1F 8 0x0A0 | WO
HMAC_WR_MESSAGE_9_REG {574 9 0x0A4 | WO
HMAC_WR_MESSAGE_10_REG = H 810 O0x0A8 | WO
HMAC_WR_MESSAGE_11_REG = A0 11 OX0AC | WO
HMAC_WR_MESSAGE_12_REG = E A 12 0x0BO | WO
HMAC_WR_MESSAGE_13_REG = HE AR 13 0x0B4 | WO
HMAC_WR_MESSAGE_14_REG HR A Ay 14 0x0B8 | WO
HMAC_WR_MESSAGE_15_REG = H 15 0x0BC | WO
HMAC L4785 %1788
HMAC_RD_RESULT_0_REG Hash 4551277745 0 0x0CO0 | RO
HMAC_RD_RESULT_1_REG Hash 455274748 1 0x0C4 | RO
HMAC_RD_RESULT_2_REG Hash 45277748 2 0x0C8 | RO
HMAC_RD_RESULT_3_REG Hash 455277748 3 0x0CC | RO
HMAC_RD_RESULT_4_REG Hash 455277748 4 0x0D0 | RO
HMAC_RD_RESULT_5_REG Hash Z5 5254748 5 0x0D4 | RO
HMAC_RD_RESULT_6_REG Hash 455271748 6 0x0D8 | RO
HMAC_RD_RESULT_7_REG Hash 255257744 7 0x0DC | RO
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14 HMAC gy (HMAC)

SR EiG EREE
T A 2

HMAC_SET_MESSAGE_PAD_REG E TS OxOFO WO
HMAC_ONE_BLOCK_REG One block {5 B & 748 OxOF4 WO
HMAC_SOFT_JTAG_CTRL_REG B JTAG 374 0 OxOF8 WO
HMAC_WR_JTAG_REG HE JTAG Ffies 1 OxQFC WO
WA R

HMAC_DATE_REG ‘ TR A ) AR Ox1FC R/W
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14 HMAC gy (HMAC)

14.5 FFA1E4s

AN BT HUHESS A T HMAC s as S A bk A% & ORI L), HACEEOE 3% LRy 1 & e
ks PRI 1-4,

Register 14.1. HMAC_SET_START_REG (0x040)

<
A&
2
@Q’G ?@
NS S
\31 1| 0 \
\ooooooooooooooooooooooooooooooo|o]Reset
HMAC_SET_START #{i 3 HMAC. (WO)
Register 14.2. HMAC_SET_PARA_PURPOSE_REG (0x044)
&
&
O
&K
D Q
& ©7
& N
\oooooooooooooooooooooooooooo| 0 \Reset
HMAC_PURPOSE_SET #{i HMAC Thfig, &3 14-1. (WO)
Register 14.3. HMAC_SET_PARA_KEY_REG (0x048)
?éﬁ
> €
@Q’é @VQ
N X
‘31 312 0‘
\oooooooooooooooooooooooooooooO\Reset
HMAC_KEY_SET #4f HMAC %4H. 3 6 M4, 4i's 0 £ 5, R S5 AR T B
A, (WO)
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14 HMAC gy (HMAC)

Register 14.4. HMAC_SET_PARA_FINISH_REG (0x04C)

O
&
&
(é}/
& o2
@éb W
B o]
\ooooooooooooooooooooooooooooooo[o\Reset
HMAC_SET_PARA_END #1{v5¢ HMAC it & . (WO)
Register 14.5. HMAC_SET_MESSAGE_ONE_REG (0x050)
&
&
& o?é/
@%Q) @v
\oooooooooooooooooooooooooooooooo\Reset
HMAC_SET_TEXT_ONE 1§ SHA 1415 B 1., (WO)
Register 14.6. HMAC_SET_MESSAGE_ING_REG (0x054)
&5
& o?é/
@?@ Ny
\oooooooooooooooooooooooooooooooo\Reset
HMAC_SET_TEXT_ING B £IIFEAE AR E B, (WO)
Register 14.7. HMAC_SET_MESSAGE_END_REG (0x058)
QO
@f
& o?é/
& N\

HMAC_SET TEXT END E (I i {E s, (WO)
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14 HMAC gy (HMAC)

Register 14.8. HMAC_SET_RESULT_FINISH_REG (0x05C)

<§>
A/
\)\/
&
& o?é/
\@?@ \a
‘31 1 0‘
\oooooooooooooooooooooooooooooooo\Reset
HMAC_SET_RESULT_END ‘E{u45s FAist, JfasitiEggs. (WO)
Register 14.9. HMAC_SET_INVALIDATE_JTAG_REG (0x060)
&7
?\
™
& o?é\
@%Q) @V
\oooooooooooooooooooooooooooooooo\Reset
HMAC_SET_INVALIDATE_JTAG B i % PR JTAG EBIhRERITE LR . (WO)
Register 14.10. HMAC_SET_INVALIDATE_DS_REG (0x064)
©
/&9
\QV
Kind
=
& 5
Q?Q)& @v

HMAC_SET_INVALIDATE_DS #.{iii# % MR i T84 R . (WO)
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14 HMAC gy (HMAC)

Register 14.11. HMAC_QUERY_ERROR_REG (0x068)

\L_
Q/O
K
<
& o7
\@Q; @?‘
E o]
\ooooooooooooooooooooooooooooooo[o\Reset
HMAC_QUREY_CHECK }5/ HMAC #4275 5 T REPLL .
e 0: HMAC S84 F1H BEVLHL
e 1: #5i%. (RO)
Register 14.12. HMAC_QUERY_BUSY_REG (0x06C)
&
A\ /
)
& 52
\@)%Q; @?‘
‘31 1 0‘
‘OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO‘Reset
HMAC_BUSY_STATE 5/~ HMAC 284t T ik 5. (RO)
e 1'b0: Z5H.
e 1’b1: HMAC 134k T TAERAS .
Register 14.13. HMAC_WR_MESSAGE_/_REG (1: 0-15) (0x080+4*)
?\Q
& /
&
Q/
?\
N
E 2
L 0 ‘Reset
HMAC_WDATA_n 75 EIXEE n A~ 32 fi%idiifs 5. (WO)
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14 HMAC gy (HMAC)

Register 14.14. HMAC_RD_RESULT_/_REG (: 0-7) (0x0C0+4*")

‘ 0 ‘Reset

HMAC_RDATA_n B hash 4551945 n 4~ 32 {if. (RO)

Register 14.15. HMAC_SET_MESSAGE_PAD_REG (0x0F0)

Q
s
&
9‘2’(\\ @?g
@
B o]
\ooooooooooooooooooooooooooooooo|o\Reset
HMAC_SET_TEXT_PAD ‘& {ii H# AP ATHH 7 #:E. (WO)
Register 14.16. HMAC_ONE_BLOCK_REG (0x0F4)
\J\_.
OO
@\/
7
@)
9‘2’(\\ @?g
‘Q'
B o]
\ooooooooooooooooooooooooooooooo|o\Reset
HMAC_SET_ONE_BLOCK # ;&M LFEIHETE. (WO)
Register 14.17. HMAC_SOFT_JTAG_CTRL_REG (0x0F8)
N
S,}Q‘
©
S @Oé

HMAC_SOFT _JTAG_CTRL E{iJF)3 JTAG Kk, (WO)
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Register 14.18. HMAC_WR_JTAG_REG (0x0FC)

©

D

‘ 0 ‘ Reset

HMAC_WR_JTAG E % 32 fii%4H. (WO)

Register 14.19. HMAC_DATE_REG (0x1FC)

&
Qlé\ st
@Q’(A ?@ ’
\@t Q\Q
‘ 31 30 | 29 0 ‘
\ 0o o | 0x20190402 \Reset

HMAC_DATE Az il 77 s . (R/W)
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15 HrsE4 (D)

15 #2544 (DS)

15.1  Hifid

b E A FS o B RN YT i AT RUE ) SN RS Bt 3 R s D i R i S g naTIe s e = B = g
DEERIE ISty S E T

ESP32-S3 {05 /MF 44, (Digital Signature, DS) B, TTHET RSA B RUTF 4641 HF A4 B
BRI S BT FIE 4, HMAC R 01 5 BN . [tk , HMAC MU eFuse 7k A
. L R R AR R, MR RiE AR ROA SHUO BRI T HMAC 4
BRI A BE BRSSP L

15.2 1L
* RSA S22 SR YK Ry 4096 £
* FLEISTHRT NG, I FLELAEr DS B
* SHA-256 {1 T L4 AL STt fe M oty #4 4Lk

15.3  Zjfiefiliik
15.3.1  Hfik
DS BLH 51 RSA S 4l Z = XY mod M, Jioft 2 JR484, X REAINE., Y I M 2 RSA RLAIZHL,

LIS HRONE STE ARS8 flash SO Mg . X HRE T %Y (DS_KEY) Hagh DS #ibkis e
HMAC Bk, I H HMAC SRz I i — i A58 (HMAC_KEY) RAFHE eFuse H H A
FVF HMAC U7 X ERE JA DS BEFA REAREFAAN B S0, FAF A I SC. kT eFuse
FI HMAC fAH X415 1 2 BT 2 eFuse 4= 4% (eFuse) FIETT 14 HMAC Aok 35 (HMAC).

BT, BRI RATH R X Kk DS Shik. RSA BLBAEEING, BIRREL LR Z.
Ky, X R EITS, BN ERERR R T AR
° 1° Fon—"gedl 17 URIKIEEN s AR

* [z — KR s MERIALEE, EOK s b 8 [EREUE . IR o 2N (v < 29), AR HAE (L H
INSRFAT . @ ATV AR, B (Yoo, Bi— AT it HilagE S, i [0x0Cls. HRARFHLE, ()
FHHRPUM (s — ) A~ 0, FRKEY R s i, 133 [z],. Bila0: [0x05]s = 00000101, [0x05];¢ =
0000010100000000, [0x0005];5 = 0000000000000101, [0x13]s = 00010011, [0x13];5 = 0001001100000000,
[0x0013]16 = 0000000000010011,

* |l FOROLFRRZARVERT, TR AR Rk B — R B

15.3.2 RYls%r

FHEETY (R9s%) 1M CE9IBE) PR BRHARER RSA BHIKIE (Kl 4096 fi).
RSA B4 RIFIEBONF LM NBHT, WS T M M, XWADSEHF LR Y M 2555,

BRETY. M. 7R M SRR NP A C BB . 830 C F AR DS Bk 5 e
BEPERE, RIRZ5 RSA B4 . WL C 2% 15.3.3 7,
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15 HrsE4 (D)

DS B FHEH TRIEN N =32 x 2 (v € {1,2,3,...,128}) B RSA B HZIEH Z = X" mod M, FHE & RSA
WRIIZE TREZOR, W Z, XY M A7 @A SE0RAIE , (HUAB0X 128 R e —Ff, 1 M7 #97
FEIRLE 32, WX ROA IRAMKFEWSH TN 18 RSA 1mik & (RSA) iy 18.3.1 XAARTRE H 7o

15.3.3  BRAh LA AR

AR ARG DS BARIEAT R84 BRI o 0 S T 5 A 0T AR 2180, AR R 5 28— AR 5
LA, P 15-1 PR, BB gy 1 THEREMEIT U RSA B4R BT, BPFRE 2L e & TR &l
APERR T RE RN 2 TS 1 AR o BR s T 4

WHERE BHRE
1 e&w ymoskevm v ) 12 | mEsssRz |
v i
2 HE M Jii [ Rsa 551@ J—
3 TR M || MD % )
Y ) i

T4 M sHA2S6 tE mp | (9  f#M SHA2S6 8 cALcmp |
(5 1 [P, )i s [ Pl BR MM T, . ]
60 [ cecmm 1 [ cBcmm |
) | A

[C] 12672 . [C]12672

_______ P,

Pel 15-1. krhai sy LR SREE IR

B

1. XFEZRELE, PAFfEs T/ (B 151 Z2) AFEHT—K, ENTE-RELAIE, @rhss (K11
H0) AT E AT

TR BRI 151 FREM A TR Co TR A A I T -

o SBURAHRIEAS 16.3.2 WA MR T ROARAZH T Y M M, BN AFEris BT K EE R AE [L]s2 = £
(Eetm, X+ RSA 4096, [L]ss == [0x80]s52). R EMARL [HMAC_KEY |oss, HitH 1 [DS_KEY a5,
Bl DS_KEY = HMAC-SHA256(|H M AC_K EY |56, 12°). F3AMATES I A— BN [IV]10s, B TRERF
£ AES-CBC B A ZRk . A% AES EZ(EH., WHSHFET 12 AES Aoik % (AES).

o SBUR2: MRl M KT I M

o L3 YIERY. M AT, 53 Y- [Maogs Fl [Flaoes. HHT Y. M I 7 B KALTE K 4096, =5
TrvE/NT 4096 TR Bk 4006, 55T 4096 MIATFEY FE.

o LI A {fi[f] SHA-256 1155 MD K 5& 1Y : [M D]ase = SHA256 ([Y 4096 |[M] 096 | [Flaoos || [M 32| |[L]s2|| [TV ]12s)

* B S: 3E [Plissr2 = ([Y]a006/[[M]a096||[Tla006 || [M Dlase|[M"]sa|[L]s2[[5]ea) , FoH [B]ea 24T £ PKCSH7
BTGB, i 8 AT 0x80 4Ll —1> 64 (i fizHs [0x0808080808080808]64, H FFET fi
P HK S 128 LI sssi.
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15 HrsE4 (D)

o LI 6: IHHE SEXWAHASE C = [Clizere = AES-CBC-ENC ([Pli2672, [DS_KEY |os6, [[V]128), K&
b 1584 =47,

15.3.4 Wk i

RF LR, MR, EARE = MAGER: BUBERAASIESC C. HE—RHE
X. 1V,

DS Fe iy TARRAR AT AR IR =AFr B
1. b BE, BRI 15-1 P2l 7 FIsbER 8

fEpTd A2 15-1 P IR 6 Ry . DS BLHCRE I AES A s DA CBC Hugaaint iy AR 25 A7
B C iR, RPEHSUE R T ARR A P = AES-CBC-DEC (C, DS_KEY, 1V), Hw IV 3
& [[V]ies, HH P EBEE: [DS_KEY)ss mAEM: HMAC $24k, m7#ETE eFuse iy HMAC_KEY
53], B TCEIREL

KA, DS BT P AENTH [Y]ao06+ [Maoos~ [Flaoos~ [M']s2+ [L]z2+ MD BEGHSFIE N [Blesa, iX
ERRZ SN Pl N

2. BeHalrBe, PP 15-1 vpif2bdg 9 Ribyg 10

DS B £BATMIFIECRR(E: MD BRI (Padding) tiskh. fi FAEAE RSN MD KRR BHERT, L
SRR AER 151 fiiA 3.
* MD fi3——DS HISIH SHA-256 HEFTIAA | IBEHHIAA 45 [CALC_M Dlass (W9 4),
J# [CALC_M Dlass 5 MD el [M Dlase {E L8, 4 HL4 ~#HIFIHT, MD Hegbiit
o BUFTRH DS MR IRITIN BURTHROEITY (Slos 7€ PROSHT FRlE, 4 FLICARFA
PRI, SRR
U1 MD BeRiie, DS BLUAFHITIRAESE: 70 DS BLUEAMAIT. WRBTRIIIN, FIA
WEL, (URZR DS BURMFS .
3. VIEBTEE, WIF 15-1 spisbag 11 AR 12
DS BLHUFHEA AR X, DLIRMEOTRFEIN Y . MR T AR, S AmpTaEIng M, IR T RE
BURIES XY mod M BT s BASHL. KABIRIESAGEST KR L 6% —HsE . DS Bk
RSA M ARSEHA BULRIES 2 — XY mod M., Z JEHLR.

15.3.5 Bkt LiEniAe

FRTFEV RN, #HFT A R EAE . W ATH BT A% e C. ME—RITHE X, IV,
XA IR i % FE T 15.3.4 AR EE O TAR AR . FRARAEE T MR BTE LW T HMAC 4%,
fifif - HMAC B &84 HMAC_KEY it& 1T DS_KEY,

1. MR I W& C. X, IV, Bk giEsssEii 1533,
2. 112 DS: X}291Ess DS_SET_START_REG E 1,
3. Kt DS_KEY RJmULHERI: i3+ DS_QUERY_BUSY_REG H 2| 1%] 0.

42k DS_QUERY_BUSY_REG il 1 ms if #5358 0, MIBEHH HMAC KRG o BLI, BPERY 24 B35 17 4
DS_QUERY_KEY_WRONG_REG, AR ¥R [mH{E i H 1A 2 Wh— R O o

o WIREERIFAE, B HMAC KRR -
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o WERBEFIAREAL (1~ 15), WBEH HMAC 3l M ad, (A DS Bk &% DS_KEY, JEHNWfER
A AR

4. MEENFAAL: B IV block B Az fes DS_IV_m_REG (m: 0-3), % IV block WHEZIEE, E&%=E
12 AES #eik 35 (AES).

5. 8 X AL DS X MEM: ¥ X; : € {0,1,...,n—1}) 5 AL DS_X_MEM, &k 128 4~F
(word), i n =L . B—AFRIEFAER—A b IR TR IUILAABOE R IOIRAIERIAL, it
WAFTROE T I RAALIERIE. 24 X R E/NT 128 Amt, 776ty DS_X_MEM Hofy —ifi 25 [a) RG]
W33 18] AP R AT AR AR R (L

6. ¥ C T AL#fkZs DS_C_MEM: £ C; (i € {0,1,...,395}) B ALA42E DS_C_MEM, %ty 396 4+,
—AFRIFAER A b L

7. B3EhiEEL: WEEfEds DS_SET_ME_REG HA 1.
8. MR ETigid: R ras DS_QUERY_BUSY_REG %3] 0,
9. KA B E A A4 DS_QUERY_CHECK_REG, MR [ b G et -
o WARREMES O, WEHE AR M, MD Fmid, nfARSEEER Z 45594 H.
o WRIREIES 1, WISHEEAR N, (B MD AR, Z Z2REEF TR, BEEPE 1.

o WRREIEY 2, W SRR M, (A MD Feiilaed, P AT AGREESE Z 452/ M5 . (A4
HREMNE, SUHETAR & PKCSHT #3672, X nfREA S IRIEE .

o WIRIRMIES 3, MULHIEEE TR AN, H MD BRI . XFEILUEIA S i k. Z 45
REETTOR. BT,

10. EREE A MAFikaS DS_Z_ MEM BRibiz gt Z; (1€ {0,1,...,n—1}), Hhn=155 . Z UM
TP A A

1. BRI BEEREE X 2rfEas DS_SET_FINISH_REG S A 1, SRJ54if) 27174 DS_QUERY_BUSY_REG B i
% 0.

DS BHITHIRELS, PrafA/4m M2 et i8R C 2 sk G5%).

<
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15 HrsE4 (D)

16.4  f#fifds sk

TR, X BRI HUE A S AL @A X T Digital Signature Sk bt fas e (A L) o 525
T ARG Ae bk S PR 1-4 PR DS BB Ee bk

i ik N () | Rt | gt | v
DS_C_MEM Ttz C 1584 | 0x0000 Ox062F | WO
DS_X_MEM fhiges X 512 | 0x0800 Ox09FF | WO
DS_Z_MEM Tftgs Z 512 | OxOAO0O OxOBFF RO
e L L 271

S SRR UL
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16.5 #Ffrasslak

AN B Hu k3 AT Digital Signature Bk A hE A% & ORGP HIEE) , BARESBIER LB 1 A%
Aotk 35 PRYSR 1-4.

SRR | ik IR
BL ¥ 7 A7 8%

DS_IV_0_REG IV block $iif 0x0630 | WO
DS_IV_1_REG IV block % 0x0634 | WO
DS_IV_2_REG IV block %4 0x0638 | WO
DS_IV_3_REG IV block ¥4 0x063C | WO
INTE el B e

DS_SET_START_REG a3 DS Hibk OxOE00 | WO
DS_SET_ME_REG TR OX0E04 | WO
DS_SET_FINISH_REG sER T OxOE08 | WO
DS_QUERY_BUSY_REG DS HEHuRES OXxOEOC | RO
DS_QUERY_KEY_WRONG_REG | #if] DS_KEY 41 H OxOE10 | RO
DS_QUERY_CHECK_REG BRI 2 T 0x0814 | RO
A5 £ 2%

DS_DATE_REG \ WA s ] 25 1708 0x0820 | R/W

REEERHE 272 ESP32-S3 TRM (i % #i v0.2)
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15.6 A4y

AN B Hu k3 AT Digital Signature Bk A hE A% & ORGP HIEE) , BARESBIER LB 1 A%
Ao it % PRI 1-4,

Register 15.1. DS_IV_m_REG (m: 0-3) (0x0630+4*m)

‘ 0x000000000 \ Reset

DS_IV_m_REG (m: 0-3) IV block %¥{#ig. (WO)

Register 15.2. DS_SET_START_REG (0x0EOQ0)

‘OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO‘Reset

DS_SET_START E A 1 2z DS fiHe, (WO)

Register 15.3. DS_SET_ME_REG (0x0E04)

&
Q;é\ /
Q)%@G @?é
& Q
B o]

0 000 0 O 0|O\Reset

o]
o
o
o
o
o
o
o
o
o
)
o
o
o
o
o
o
o
o
o
o
o
o
o

DS_SET_ME HA 1 AFFIRITH. (WO)

Register 15.4. DS_SET_FINISH_REG (0x0E08)

DS_SET FINISH E A 1 PAZ5HRzHE. (WO)
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Register 15.5. DS_QUERY_BUSY_REG (0x0EQC)

DS_QUERY_BUSY 1: DS #HIETEI; 0: DS BiH=sid. (RO)

Register 15.6. DS_QUERY_KEY_WRONG_REG (0x0E10)

o
&
&’
S &7
‘oQ}AQ) 00
@ F’
‘31 4 0‘
\oooooooooooooooooooooooooooo 0x0 \Reset
DS_QUERY_KEY_WRONG 1~ 15: HMAC #{i# ], {H DS #ibh k&3 DS_KEY (HK{EHN 15);
0: HMAC Kt . (RO)
Register 15.7. DS_QUERY_CHECK_REG (0x0E14)
o
?\
Q\
Q/Q\O
SV
S\ 9
@G& O
& Fr’

DS_PADDING_BAD 1: fH7EAR KN ; O HERKK#EL . (RO)

DS_MD_ERROR 1: MD #&#:4:0; 0: MD & HiEid. (RO)

Register 15.8. DS_DATE_REG (0x0E20)

1) &
i Qé
"OQ) S/
N ©
‘ 31 30|29 0 ‘
\o 0 0x20191217

‘Reset

DS_DATE JiiA il arfide . (RIW)
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16 JihMrfitidsmes i g (XTS_AES)

16.1  Hifid

ESP32-S3 1t i H T R Al I S R | SR A £ |EEE Std 1619-2007 $55E 1) XTS-AES FRifE 5k ,
N PR At g (g flash 5750 RAM) - 57 AR FIEE S it 7 22 A pRis o 1Pl AKE LA 310
TR PR (AT SRR FAAT P28 1 ST ) A7 RITE A flash v, kel R A7 e 11 RAM Hi

16.2  FREFE
e JEJ XTS-AES #¥:, 444 IEEE Std 1619-2007
s FEmEEIRERERNESS
o M ASNE IR, THERESS
o WM ASRELIRE, THERESS
* A{iARiE . eFuse 4%, JA3) (ooot) ML=k ] e i s L) fiE

16.3 B4l

F MR IR AR & =N8R4+ F3hn% (Manual Encryption) #55t. H 2l (Auto Encryption) #idk, H
i (Auto Decryption) #idk, Z5F4 EIUNE 16-1 fi7s.

-
. External Memory
I Encryption/Decryption,

SYSTEM_ENABLE_SPI_MANUAL_ENCRYPT

|
| EFUSE_DIS_DOWNLOAD_MANUAL_ENCRYPT
|

Manual
Encryption |---i--e--c-eomeens

SYSTEM_ENABLE_DOWNLOAD_MANUAL_ENCRYPT

YvVv v

I

I

I

]

! i

! l

I !

: |

I ‘ll ______ Key eFuse
System | sysTEM ENABLE DOWNLOAD DB ENCRYPT | | Auto t Vo Controller
Register l...p| Encryption ; H

: I

_.BootMode i | I

' i

L. 4....'.............4'

| Auto I

SYSTEM_ENABLE_DOWNLOAD GOCB_DECRYPT | | Decryption : EFUSE_SPI_BOOT_GRYPT_CNT
I
I

Pl 16-1. i ShA#6k 2 Imfire 2 L imd

F R BB ARG X5 S/ B TN , 45 /B A SCIRAS @ E SPH 45 A 741 flash.

24 GPU it cache 51 5b RAM I, F SIIBHHELE 2 Jaxt S E1 ShulbFTINaT, BCHRHE LB SOIRASHES A S
RAM,
24 CPU il if cache HEF5h flash s -4k RAM B, 1 R ASIEHRE A EIUE] 034 3C 1 3hbA AR DADRALHE &
$el

RS 271744 (SYSREG) 41t SYSTEM_EXTERNAL_DEVICE_ENCRYPT_DECRYPT_CONTROL_REG LA
4 AL FT STt e AR R K -
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16 FroMrfitian i S g (XTS_AES)

SYSTEM_ENABLE_DOWNLOAD_MANUAL_ENCRYPT

SYSTEM_ENABLE_DOWNLOAD_GOCB_DECRYPT

SYSTEM_ENABLE_DOWNLOAD_DB_ENCRYPT

SYSTEM_ENABLE_SPI_MANUAL_ENCRYPT

FAME B2 RS R R 2 % eFuse 53 28 Hh R 2 4~5:%k : EFUSE_DIS_DOWNLOAD_MANUAL_ENCRYPT
F1 EFUSE_SPI_BOOT_CRYPT_CNT,

16.4 JYjgE

16.4.1  XTS %k

WRRTENE, a2 s/, BRRRE—FEE—XTS k. HWREVERHE, ERELHY, A
1024 A7 —/ B BAIT (data unit), AL “data unit” gy XTS-AES Tweakable Block Cipher #7245 XTS-AES
encryption procedure & X, ¥ % XTS-AES B M{E H., i§5% |EEE Std 1619-2007.

16.4.2 %% Key

TEPAT XTS 55wy, T, B S s B shig s o f s M 8] Key . %9 Key R H
fifi {4 eFuse, HICYRGN 5 FIZRAL

W Key SCRFPIAMCIE: 256 i, 512 fii. Key M{EHAIKEESE 4 eFuse Z4UF BksE . Sy (i Bk anfey i 1o
eFuse ZHUE BT Key MfH, BUEIITRZ05E:

o Block 4 : 4% BLOCK4 ~BLOCKY 1 key purpose ( %54 Jili& ) i 4 T+ EFUSE_KEY_PURPOSE_XTS_AES_256_KEY_1
fty BLOCK. #I1# Blocks 171, HF4 Blocky Hfrik 256 (il Keya.

e Blockp: % BLOCK4 ~ BLOCK9 s 41 Fi& i 2%+ EFUSE_KEY_PURPOSE_XTS_AES_256_KEY_2 f{]
BLOCK. 1% Blockg 774, b4 Blocks Hf#iL 256 (il Keys.

* Blocke: #§ BLOCK4 ~ BLOCKO 4 A& i {H 55 T EFUSE_KEY_PURPOSE_XTS_AES_128_KEY f)
BLOCK. #i5f Blocke 171, 4 Blocke Wiz 256 i) Keyc .

M Block 4 . Blockp #il Blocka Je {7 7E , T LASAS 5 Fhel &5 TEAR A AR T, Key (AP LA Keya. Keyp.
Keyc WEME—HfiE, WME16-1 Prs.

e 16-1. B Keya. Keyp. Keyc HpK Key i

Block, | Blockp | Blocke | 4 Key fli | Key K5 (fi7)
Yes Yes XK | Keyal|Keyp 512
Yes No TeFI | Keyal|0%%6 512
No Yes | JLEI | 0%||Keyp 512
No No Yes Keyc 256
No No No 0256 256

Notes:
F16-1 iy “Yes” $5A7HE, “No” FEARFETE, “0%°07 IR 256 M 0" AU, “|” Fom ks~ turaR 44
BRI T 5 B — A K BT e

WA KFEHRENEER, WHSHE 2efuse 424 % (eFuse) Wk 2-2 454,
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16 FroMrfitian i S g (XTS_AES)

16.4.3 Hips%sh]

FI 25 [E] i BRI 8 i B 85 SO A TR Ml P W — B S g ik 2 (i) o o F A2 8] T DA H H AR 6
B, HARRGE . B X = A SHOE—HE . X =SSR E SR

o HARIA: AARZMEIEA (type), Foh flash R4 RAM. HARZERAY(E S O WHE f4h flash, {H24 1 i
F A4 RAM.

o HARRGE: HARZERIRN (size), PAFHAUNRLL, BIRYOHZ DRI TN . HA 16, 32 F1 64 nlik.

o HipEudk: Hbpzsap L (base_addr), X2—4> 30-bit 4y Hidl, H{EIERE A 0x0000_0000 ~
Ox3FFF_FFFF, {HZE3R PAE BRI T BN 5F, Bl base_addrY%size == 0,

R UM A, 20K 16 TR S B I IS A7 CEe Fr 41 flash Aty bkl BE Ox130 ~ Ox13F #, I H 1
A2 Ox130 ~ Ox13F, HARZEZALN 0 (A4 flash), HARRST N 16 (545), HArEHuhk >y 0x130.

MTFAERERE (WA 16 FATHVRET) BWIsCHE/ Bdm e, ol AR A I i AR 2 T, K
A HI AR SR

XHF ASIN/E R, BARSE SRR A SR . ST FE s s, BARas R SES R BN P i
o

LR
IEEE Std 1619-2007 Jify=7 6.1 Data units and tweaks J15g X1y “tweak” J&—> 128-bit [ E AL (tweak),
HAEA PLE T AR tweak = type « 22° + (base_addr & Ox3FFFFF80), 4K, tweak "KM 7 A AR
FIH) 97 AN A E A E .

16.4.4 Hdihis

ST E SN/ R BRI AE B e . TR, R E R P R E . F3)
I 16 AN 2Ffids XTS_AES_PLAIN_N_REG (n: 0-15) #8 FfFas P &l TE I 78, — R DAFIK
%% 512 [ HISCHE 4/ 5 -

Sbr b, FEIINEBYRTE T SOR B A2y, RE RS SCREAF AT 215 25 RS W] SCRI%E SC 2 TA) 2
JEREHIRT R KA, T I A IA B SCIT B R A A A f)uﬁxlﬁﬁﬂj(y\ TR B AR =S i vh, 7R
TR S UG SO . I, B NORBYIAA L B0 XA o M “HARESE” R . (HiFER,
TEEIEMT I, BASCAT AR AR, (E1 Fﬂ‘?ﬁ%ﬁﬁ%ﬂiﬁ%iﬁﬂﬁﬁ%ﬁ%ﬁ%ﬂ% s

H s e Sk 2 9 A2 Dty i ik -

1Bk H b2 i) v e— word JFECHBHE A address , AT of fset = address%64 , n = LL<t 3182 3% word ¥k
TEHEG R n 123172 XTS_AES_PLAIN_n_REG 1,

B, S EARRS G 64 1, FFFEg R I S AT AR ACR R, F RS a] T L 5 AR T e
SFRA MK 16-2 .

26 16-2. Hbnad 1] 5595 A a3 ¢ &

of fset | FFird of fset | iR
000 | XTS_AES_PLAIN_O_REG 0x20 | XTS_AES_PLAIN_8_REG
Ox04 | XTS_AES_PLAIN_1_REG 0x24 | XTS_AES_PLAIN_9_REG
0x08 | XTS_AES_PLAIN_2_REG 0x28 | XTS_AES_PLAIN_10_REG
OX0C | XTS_AES_PLAIN_3_REG 0x2C | XTS_AES_PLAIN_11_REG
REEE ERMY 277 ESP32-S3 TRM (i % ffi v0.2)
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16 FroMrfitian i S g (XTS_AES)

of fset | F1Fa of fset | F1Fa
0x10 | XTS_AES_PLAIN_4_REG 0x30 | XTS_AES_PLAIN_12_REG
Ox14 | XTS_AES_PLAIN_5_REG 0x34 | XTS_AES_PLAIN_13_REG
0x18 | XTS_AES_PLAIN_6_REG 0x38 | XTS_AES_PLAIN_14_REG
Ox1C | XTS_AES_PLAIN_7_REG 0x3C | XTS_AES_PLAIN_15_REG

16.4.5 T-ahm# i

FR BB — M, B Sl A F A, T ARE CPU ELEET I BLR NI A 7740 . REL A f74% (SYSREQ)
Hhi. eFuse 24, boot A I A HL B X —Hibk . WiER, Fahhgsi a4t flash.

5 BLACY T2 B e AT TAEsURnE, A e Faims. Tl sisug E590a TAERPREL T
¢ SPI Boot i\

2P SYSTEM_EXTERNAL_DEVICE_ENCRYPT_DECRYPT_CONTROL_REG ff)

SYSTEM_ENABLE_SPI_MANUAL_ENCRYPT {ii}y 1 B}, Tahiinatideiif TR, 70 J0eE TAE.
¢ Download Boot #z{F

2Pz SYSTEM_EXTERNAL_DEVICE_ENCRYPT_DECRYPT_CONTROL_REG ff)

SYSTEM_ENABLE_DOWNLOAD_MANUAL_ENCRYPT £ 1, H. eFuse &%k
EFUSE_DIS_DOWNLOAD_MANUAL_ENCRYPT 4 0 B}, F-ahiim@SBishdiig TR, &0 IvETAE.

LK

o HHR CPU W DA cache 1M B #2352y SM-A 2 AT A 21 02 18 /85080, (ELA1 340 2 4 % T i 3R B 8 7 4
Key.

16.4.6 Hahm#Ek

HE I AES i, B S AN A frds, AR CPU B . ARG ras (SYSREG) Shx. eFuse 4.
boot LI [l Fie -l FHl ixX — A5k

4 HAY A A s B A TAABRes, A e adims. Baiins o aia T/ERRRET
e SPI Boot £,

M 24 SPI_BOOT_CRYPT_CNT (3 fii5E) WAL 1 I, HIMNEBHA TARRR, Tk
TAE.

e Download Boot #5

W o ns QYSTEM_EXTERNAL_DEVICE_ENCRYPT_DECRYPT_CONTROL_REG ()
SYSTEM_ENABLE_DOWNLOAD_DB_ENCRYPT {ii 1 B}, HEmS g TR, &0 Towk TAE.

el

o Y E BB TAEARRIE, R CPU jiid cache HijiAlJ1 4k RAM,  [H Bl BT [ s £t 2
W, SREREIESSR G E RSN RAM. IR B R IR A S 51 Xt cache @@ . I Sk e v
B Key HaX Toik 9 AR .

o Y EZMEBIBA TAERRET, A S AR CPU Xt cache HTIFIE K, WA ERMUEfTALHE,
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| A 7 AR SCIRAS B B 425 1 4 RAM,

16.4.7  F ahfif# B

Halfgs e M, B B AW AA7EY, Aeegt CPU HH:iM. RE A 7e% (SYSREG) 4% . eFuse Z%{(.
boot 53X e ] Fir B I (i FH X — bk

23 HLACY A Ahfid s B AT Al By, A e Adhfas. Baigs o mama TAERR BT
¢ SPI Boot £

21244 SPI_BOOT_CRYPT_CNT (3 fii%i) WA @ik 1 8, HIREBIa TR, &0k
TAE.

¢ Download Boot #z{F
WA SYSTEM_EXTERNAL_DEVICE_ENCRYPT_DECRYPT_CONTROL_REG H

SYSTEM_ENABLE_DOWNLOAD_GOCB_DECRYPT ik 1 i, H Sl a TR, 7051
fE.

B
o IR TARBURIT, A5 CPU I cache BEHH M 28 11035 4/ 400 , 11 S0 11 201 et
SN B S TAR A ARG /500 . RS MEA IR T 59 ELRY cache SRBMANY. MRSHEMTR
§1 Key Xt TP
o RO TAFRURAT, S RE IR AT M A 1B A, O AR 1 A SR
Pazs, P OPU LI cache HRHRE 0 B H A1 26 o 0 B4R P25

16.5  HkfFinifs
FEMBRIR TN FEGN ST, RN -
1. Tl XTS_AES:
o 5271728 XTS_AES_DESTINATION_REG fifE# W type = O.
o 510 XTS_AES_PHYSICAL_ADDRESS_REG [{H % W base_addr .
o Y51 ne XTS_AES_LINESIZE_REG [fH i 'E H size,
F#F type. base_addr. size HIE X, iES% &I 16.4.3.

2. FIBHSCHE A 274 XTS_AES_PLAIN_1_REG (n: 0-15), &% 16.4.4 $REUH X5 4 .
AL T EIE AT A, A2 ar 748 T DAL RE.

3. fifj@frat XTS_AES_STATE_REG BLF|EE] 0, HifR T BRI
4. JEBITE. X917 XTS_AES_TRIGGER_REG BA 1.

5. SFRFMESEM. WA XTS_AES_STATE_REG, EF|i%#| 2.
B 2 S BAEFIE B ISR AT INE . I RRA M A ST Key o

6. FHCE SRR SPH . X275 XTS_AES_RELEASE_REG S A 1, FfSMIa4s R A vF st SPH 3.
2 IR B A A7 % XTS_AES_STATE_REG ##i%%) 3,
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7. VEH SPH, FEIBLEIRE AR S flash (32 FE4T 9 SPI 4541 % (SP)) [to be added later]) .

8. 4YENEELER , X2 7EE XTS_AES_DESTROY_REG B A 1. 2 J5 RSB f74% XTS_AES_STATE_REG
Fis23) 0.

HAL BARAPRR, RIRT R B SRR /B I oK
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16.6  #Ffrasslk

AN B BT HuhE Y AT External Memory Encryption and Decryption Seiuhl bk fiAs i (FxHuhE), 2
(REEHEE WSS 1 A e 65 5 PRI 1-4,

i G IEERELE
W SC 95 A s HE
XTS_AES_PLAIN_O_REG WS4 0 0x0000 | R/W
XTS_AES_PLAIN_1_REG HH SC 251750 1 0x0004 | R/W
XTS_AES_PLAIN_2_REG W SC 251758 2 0x0008 | R/W
XTS_AES_PLAIN_3_REG WIS fEde 3 0x000C | R/W
XTS_AES_PLAIN_4_REG H SC 21758 4 0x0010 | R/W
XTS_AES_PLAIN_5_REG WS 2175 5 0x0014 | RW
XTS_AES_PLAIN_6_REG HHSC 271758 6 0x0018 | R/W
XTS_AES_PLAIN_7_REG WS 217 7 0x001C | R/W
XTS_AES_PLAIN_8_REG WISC 7 fEdn 8 0x0020 | R/W
XTS_AES_PLAIN_9_REG S 21758 9 0x0024 | R/W
XTS_AES_PLAIN_10_REG WIS fede 10 0x0028 | R/W
XTS_AES_PLAIN_11_REG R SC 251708 11 0x002C | R/W
XTS_AES_PLAIN_12_REG S 2758 12 0x0030 | R/W
XTS_AES_PLAIN_13_REG 271724 13 0x0034 | R/W
XTS_AES_PLAIN_14_REG HSC 21788 14 0x0038 | R/W
XTS_AES_PLAIN_15_REG HISC 7 fEds 16 0x003C | R/W
B ¥ O AR 0y
XTS_AES_LINESIZE_REG TS N AT 7% 0x0040 | RW
XTS_AES_DESTINATION_REG i e 0x0044 | RW
XTS_AES_PHYSICAL_ADDRESS_REG | bl 257748 0x0048 | R/W
P AR AE A
XTS_AES_TRIGGER_REG ez 0x004C | WO
XTS_AES_RELEASE_REG R 0x0050 | WO
XTS_AES_DESTROY_REG i A 0x0054 | WO
XTS_AES_STATE_REG RS 0x0058 | RO
WA %5 4725
XTS_AES_DATE_REG \ HR AR P78 1) B A7 0x005C | RO
IREEE BB 281 ESP32-S3 TRM (i % i v0.2)
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16 FroMrfitian i S g (XTS_AES)

16.7 %5474y

/N B A Hhk 3 SR AR % T External Memory Encryption and Decryption JEHitil st fw#s & (AH%FbhE), B

PREHIETE WLETY 1 A s de 603 PGSR 1-4.
Register 16.1. XTS_AES_PLAIN_/_REG (/: 0-15) (0x0000+4*/)

N
’

\y\é
%/
K
[ 1
‘ 0x000000 J Reset
XTS_AES_PLAIN_n f7fBHSCHIEE n 4> 32 fiiiBsr. (RW)
Register 16.2. XTS_AES_LINESIZE_REG (0x0040)
<
<<,9<\/
0%
@Q’& &
& &7
N €
‘ 0x00000000 | 0 \Reset
XTS_AES_LINESIZE HI/NZFFERS, PR st g & .
e 0: JN%% 16 bytes;
o 1: JN%% 32 bytes;
o 2: 1% 64 bytes., (R/W)
Register 16.3. XTS_AES_DESTINATION_REG (0x0044)
>
Q
I o7
) &
&)%@G %Y
‘ 0x00000000 0 \Reset

XTS_AES_DESTINATION  peE Fali ik, Har e Fsine flash, BreAHaEH 0. P AfE

HAT, BWREA ARG, 0 g flash; 1: g i4h RAM. (R/W)
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16 FroMrfitian i S g (XTS_AES)

Register 16.4. XTS_AES_PHYSICAL_ADDRESS_REG (0x0048)

(500.)
QQ\
Q
\/Y\
?\
&
& &7
%Q’ &7
@ €
‘ 31 30|29 0 ‘
\ 0x0 0x00000000

‘Reset

XTS_AES_PHYSICAL_ADDRESS 9j#fiitik. (R/W)

Register 16.5. XTS_AES_TRIGGER_REG (0x004C)

@ég
X
N X
3 %
@%@G oY
‘ 0x00000000 X \Reset
XTS_AES_TRIGGER E A 1 ffifk F-ahm#iziE. (WO)
Register 16.6. XTS_AES_RELEASE_REG (0x0050)
<
)
%g?
&K
&& v‘& ’
\,\Q,%Q) &7
‘31 1 0‘
‘ 0x00000000 X \Reset
XTS_AES_RELEASE 5 A 1 {finagE st SPI1 af I, F SPIH B AFERE] a5, (WO)
Register 16.7. XTS_AES_DESTROY_REG (0x0054)
A
49
&
Q
& &
\,\Q,%Q) &7
‘31 1 0‘
‘ 0x00000000 X \Reset
XTS_AES_DESTROY % A 1 &48massts, (WO)
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16 FroMrfitian i S g (XTS_AES)

Register 16.8. XTS_AES_STATE_REG (0x0058)

&
%«é\
S &7
é”(@ \’?({/
NS £
‘31 2(1 0‘
‘ 0x00000000 0x0 \Reset
XTS_AES_STATE F i iHuR S 745 -
e Ox0 (XTS_AES_IDLE): 25[H;
e Ox1 (XTS_AES_BUSY): - Fita;
* Ox2 (XTS_AES_DONE): 3 5E ik, HF-ahnsas Reduxs SPIRTLIL;
* Ox3 (XTS_AES_RELEASE): F-ahhnssiixt SPIaf . (RO)
Register 16.9. XTS_AES_DATE_REG (0x005C)
&
N &7
5° ¥
& £
\O O| 0x20200111 ‘Reset
XTS_AES_DATE it A {5 il 25 f7-d s (R/W)
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17 FEHUECR A4S (RNG)

17 BEBLECk 445 (RNG)

171 B0k
ESP32-S3 W~ ELRINUEC A A AS . FAE IR 32 BT Ay s 45 A v SRl o

17.2 %%tk

ESP2-S3 (i LA e -8 3 S T T B v R B, 9P 0 B AR5 AT o A0
5.

17.3  Yyiedhiid

RG] DA BERLECR A 25 ) 27 RNG_DATA_REG st UBEHLEL, 413 32 ALREHLECH S BREPLEL, 1
FAE A ZRGE HH 4 AR RS LS AP

HARRYL, X AR DK H SAR ADC smiid ADC sl A A . 4ith )11 SAR ADC sl ADC TAEHT,
e A RRR, i sl (XOR) a5 AR A BETLECR T B A BERLEC L s .

2R N RE RTC20M_CLK I ghiny, BENLECR L deth 2% RTC20M_CLK (20 MHz) JEF R4, 1 BEHLEL

Fhf-. RTC20M_CLK & —Fh S b ap i, h e g ARG, FRbn] DAFR SR HLE A A g 3. SR8m0, AT
PRAEFEALE A A 2% 0] ASRAS S RS, A7 WAE A FH B ALK 2E i 22 /Dl R — i ADC 1R A BEALERP 1.

Random bit

SAR ADC

Random RNG_DATA_REG
Number [ o= AES

Generator

High Speed Random bit
ADC

Random bit
seeds

RTC20M_CLK

P 17-1. Wi

24 SAR ADC fTHFH, 44~ RTC20M_CLK (20 MHz) IR Ok H IN#E RC IR%#%, HEW 4 F 45 font 4P
TAY), BEMLBCR g RS 2 M. L, A TS ERRAY R, BRI RNG_DATA_REG 17 ad
ZAH T 500 kHz.,

2 ADC FTHFIF, A4~ APB P8R E T (GEH b 80 MHz) 1N, FENLECK ARSI 2 (0. L, b T3k
SECR MG, B iEE RNG_DATA_REG Zif7asit iy s R AT 5 MHz,

FATEMST I E#E ADC FPIREST, PA 5 MHz 2 ) RNG_DATA_REG 8T 2 GB RY%dfEA, I
Dieharder BEHLECAEM: (AL 3.31.1) XA T T, fRZ&, HEAER T HrA M.

17.4  Gifidnrd
{E(H) ESP32-S3 (BEHLECE M, %% /04TJF SAR ADC, i ADC, s RTC20M_CLK, Hljnfs:
S RELE, R . Hh

REFER 285 ESP32-S3 TRM (fii % i v0.2)
S SO R L


https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=5422&sections=&version=0.2

17 FEHUECR A4S (RNG)

* SARADG Wit DIG ADC &l #54TFF, $EIL 10 K £ £ %5 5 Hanfs 5 472 [to be added later] 45
o ik ADC 1 Wi-Fi sl T e i 5 2h4T7T
* RTC20M_CLK w[j# & RTC_CNTL_CLK_CONF_REG %317 #81) RTC_CNTL_DIG_CLK20M_EN i fii

&b
Heo

B
VERE, 7 WIF TR, SO T ADC A R IA AT A, KW IRAGT. G, AL WiF JFR
it DIG ADCT #Z51TIF SAR ADC 2 BHLAL.

FERE I BELECAE G vy, 315 2 K2 RNG_DATA_REG #7arfME, B2 3R1T 208 2 I REVLEL. FESEFy7r e
I, RN BT 17 .8 NI

17.5 FFArasslk

TER, MR PIHILES AR T REVIEC R A S R s fm A e ORI HAE ), PEILES 1 & Sede A8 55 h
M 1-4,

HFR g Hotil i1
RNG_DATA_REG BEMLECE s 0x0110 =

17.6  FA1E4s

TR, X A HHEAS AR T LB A A i b mAS i (RGP HbE) , AHILEY 1 A fe A48 S h
R 1-4.,

Register 17.1. RNG_DATA_REG (0x0110)

B ]

‘ 0x00000000 \ Reset

RNG_DATA BEPLECKIE. (HiE)
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18  UART #5iil#s (UART)

18 UART #5512 (UART)

18.1  Hifid

FR ALY 3 5 SR — MR R I HLob R GE IR D B I ok e e . 1 S bWk At (UART) BT DA
JEIXEEOR, B AR RS AN A AT Ao TR s e . ESP32-S3 Utk 1 Ay =4~ UART il s nl iR
F HARBAIF R UART 5. 7341, UART i m] AR MG A2 4 (DA) 2 RSA485 1 il it Il -

=A UART 2l a8 20 A — H I RER IR F5 A7 . A 3CRA UARTH $50=A> UART = fil48, n b 0. 1. 2.

UART J&—Fh AT A5 A e 1) (30 P i, T DASKE BB s () A o 572t i 1) TR R A 7 A S i Bt iR
I RS Y SR SR o @ e e i b N T AN Lyl g VA i TN T N e i i

— LA UART WA AN A0, SiE A 3ds, R ear sy, (arL), faeEibki.
ESP32-S3 ith i ) UART il #% LR 2 Fh P A7 K ERUSE 1A 734h, #EHl#8E LR (1 i #5 M1 GDMA, W
PASE B JC A% kB AG 5 . F & 38 mT DA F 24 UART S 1, [RB SLREPRIEAR 2D BB (4T 45

18.2 Rt
UART 42 il i FLA U R 4k
o SRR AT IR
o AR DR
o =4 UART Wy k% FIFO PA K #:0k FIFO 352 1024 x 8-bit RAM
o XL RA M
o SCRFRAE S BRR HASIIRE
* SCHF 5/6/7/8 B E
o SCRF1/1.5/2/3 ALk
o SCRFAMEA AL
* SCHF AT_CMD Rk FAFA
* (¥ RS485 il
* SCRFIDA HL
* 3¥F GDMA gt fodd 5
* SCHF UART Mefithis(
o SRR AN T
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18  UART #5iil#s (UART)

18.3 UART 2§y

UARTN
DMA L
‘ rtsn
P | E—
. P HW_Flow_Ctrl
fifo_rd : ! ctsn
apb_wr »| TX_FIFO_Ctrl |« » Tx_FSM o
EEE— TXJ:”:O ffifo_rdata w
apb_wdata —m CLK
- txd_out
ffo.wr < SW_Flow_Ctrl | -JARTTXD_INV D >
apb_rd fifo_wdata By FIFOQ_Ctrl [ Rx_FSM |= UART_LOOPBACK
apb_rdata Rx_FIFO LK :
R ™C - UART_RXD_INV
: Start_Detect i :
APB_CLK Domain |
TAPB*CLK Baudrate_Detect
: wake_up
APB_CLK P Wakeup_Ctrl |«
> 1 Core Clock | P
M, 2 —®| Divider = i
XTAL CLK | 5 Core_CLK Domain
TUARTn_SCLK_SEL 7777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777

Kl 18-1. UART A2y

K 18-1 4 UART ELAZEM &, UART Rt TVEZEFIANHape: APB_CLK H4is fl Core HiH4iis . UART Core 45
=R 80-MHz APB_CLK. FOSC_CLK PA M iR 8h XTAL_CLK  (##1%iES %5 4 Safent 47), 1]
PAGE I it B UART_SCLK_SEL e st #h i o 40#ias T X Bt AT 040, SR 7= A i ah {5 5ok 3K 5l UART
Core ik,

UART 42 il 4% F] AZR NI RESR . AR BRI IR

RIRPAL G —AFik FIFO FIF AR AL ER . AT DAE R APB B4k n) Tx_FIFO S8R, o nl Lk
GDMA %03 A TX_FIFO, Tx_FIFO_Ctrl i T4l TX_FIFO WiE i #E, 24 Tx_FIFO dEZsi}, TX_FSM i
it Tx_FIFO_Ctrl SRHUEHE , I8l 42 He e i) A UG A S LU AR - TR i Hh (55 txd_out W] DAIE ) il &
UART_TXD_INV Z5{7a5 3L LU B RE

BB S — MR FIFO T ZA7 R AL BRI B . S A BUAFIL rxd_in T DA% A 2] UART il d . n] DA
UART_RXD_INV Z5f- 5 B . Baudrate_Detect i 1 6 Il fi /IS FUARR I i A 5 4 Jk 9 R U iy AL (55O
Fi. Start_Detect HI TRl &ihiny START £z, 44612 START fii2 J5, Rx_FSM jd@iid Rx_FIFO_Ctrl Khiftir
JEREEEAE A RX_FIFO Hro Bl DA S APB S 4B Rx_FIFO mr ity it nl DA ] GDMA 5 X HEA 7 &
W

HW_Flow_Ctrl il 51474 UART RTS 1 CTS (rtsn_out I ctsn_in) JFifsfEE sk rxd_in 1 txd_out BUEHE .
SW_Flow_Ctrl i s 7 A& S B i - 48 AERIR 45 DA S A2 B 0 Hh R I AR ik - A SR A T B e i e 92 ol

24 UART 4bF Light-sleep k7 (&5 S %245 12 1k ah4£46 72 (RTC_CNTL) [to be added later]) i, Wakeup_Ctrl
TG TR rxd_in (9 ETHIT N, 4 ETHE MO T (UART_ACTIVE_THRESHOLD + 2) =4 wake_up {554
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18  UART #5iil#s (UART)

RTC fidk, t RTC kmifif ESP32-S3 s .

18.4  Dfigiiid
18.4.1 Wb &

UART hy 5520 bk . HAFAEARIC R 5 TX/RXFIFO TAEAE APB_CLK isf sk, 145 UART %i%k 53l Core
FiHe T 47 UART Core B4 . UART Core 44 =ANI4hik : APB_CLK, FOSC_CLK DA S ¥R 4h XTAL_CLK,
A P E A Ay UART_SCLK_SEL S5 e . Mo fm 0 i e o 3 o3 i 2 3 i f ik A UART Core 5
Beo I MRS SRR B, SRR

UART_SCLK_DIV_B

UART_SCLK_DIV_NUM + UART SCLK DIV A

SCRPY TSR N 1 ~ 256,

FroraiZ JE ) Core B BPsA IR BE W 2 A iU AR R FR K, W fil s 3nifdt UART Core B TAEZERE/INT BB
A, ATy UART SR EhFE . il 15O T, UART Core S8 /T APB_CLK W8, F HAEW & UART i
FERMEOLT , UART Core i 875l 2 807T DAL # 21 i Kl . UART 3245 UART Core FiHth] £ KT APB_CLK
W, i, UART Core #idfemfghid Kl APB_CLK [ 8 5. 534, UART TX/RX ) Core Il al DARE B g2 il o
# {7 UART_TX_SCLK_EN fififig UART TX f#j Core F{%f; #fi UART_RX_SCLK_EN fiigg UART RX [ Core i}
B

T PRTCE 27 A7 O (EL A APB_CLK I Bidsk 7] 27 51 UART Core WP, 217 diic B F5 2B i — & B AR,
IS H 5 118.5,

XPEEAS UART (507, FRERAG— @ WAL E AR, PRI 2% 5 1518.5.2.1,
Y AHEFEA (7 UART APB fiitsk % UART Core ik,

18.4.2 UART RAM

RAM
offset:0 UARTO Tx_FIFO } L hosk
offset:128 UARTL Tx_ FIFO 128 bytes
offset:256 UART2 Tx_FIFO
offset:384

Reserved

offset:512 | yARTO Rx_FIFO

offset:640 |\ ArT1 Rx_FIFO

Offset:768 | |, ART2 Rx_FIFO

offset:896 Reserved

K] 18-2. UART 1L RAM [&|

ESP32-S3 i K- =4~ UART #1258 41 i 1024 x 8-bit RAM 23] f11&l 18-2 ik, RAM DA block 2k B #4745
fi, 1 block 3k 128x8 bits. [& 18-2 i< HEIARIL T =AY UART 42 Tx_FIFO Fil Rx_FIFO 5 H RAM )
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18  UART #5iil#s (UART)

0. Wl E UART_TX_SIZE [ AT UARTA ) TX_FIFO ZE47H FE, il id it & UART_RX_SIZE Al AR} UARTA
iy Rx_FIFO A 1 block Jy FALIEATH & -

e UARTO Tx_FIFO A PAMHisIE O § 234 RAM Z5[a] 5

UART1 Tx_FIFO W] AM ML 128 § 23] RAM () Rk ;
UART2 Tx_FIFO HJ AM AL 256 4] RAM [ 2 bkl ;
UARTO Rx_FIFO HT BAMHBHE 512 4 F2 3] RAM ) EHbHL;
UART1 Rx_FIFO TJ BAM L 640 4 F£ 3] RAM ) EHbHE:;
UART2 Rx_FIFO HJ PAM M4 768 4 JE %] RAM fr) FEHbhE .

TEH RSP R4 UART iy FIFO ZS[a]ifn] g2 5 A Hofth UART B FIFO Z51a]. Hedin, %% UARTO ()
UART_TX_SIZE 4 2, ] UARTO Tx_FIFO (it M O 35 255, ixif, UARTT TX_FIFO fBRIA %3 a4k b
XEPRERREGH UARTT Ak 25 T 6E.

4 =A UART #8830 TAERS, AT DA IS #-(7 UART_MEM_FORCE_PD 3 RAM HEA(RIIFERTS

UARTn i) Tx_FIFO "] PAiE i # {2 UART_TXFIFO_RST >4 i, UARTn (%) Rx_FIFO w] DA i & iz UART_RXFIFO_RST
KL

fii & UART_TXFIFO_EMPTY_THRHD ] A% & Tx_FIFO 25 (5 B2 Bfl, 47Efikre TX_FIFO Wi si g2 Tk /T
UART_TXFIFO_EMPTY_THRHD K& 7= dillf UART_TXFIFO_EMPTY_INT; Fig%s UART_RXFIFO_FULL_THRHD

T PAEE RX_FIFO W55 BIME, M4i%ATE Rx_FIFO ¥kt i KT UART_RXFIFO_FULL_THRHD £x7=4: th i
UART_RXFIFO_FULL_INT. 75 4}, 24 Rx_FIFO Hfift 7 i %lchis & e I e A7 ity s KB, 2372 UART_RXFIFO_OVF_INT
T

X TXFIFO #1 RXFIFO Byijji], mIbAiidk APB S 2k el GDMA Sk iRl =0, i APB B&ii, R
W27 UART_FIFO_REG i) FIFO. 1 PAE UART _RXFIFO_RD_BYTE $#E7EA TX FIFO, ] PAEEL
BRI RXFIFO di%idis . @ GDMA R4 Mi)71H) TX FIFO Fil RX FIFO 1% &5 18.4.10.

18.4.3 Pk = LM
18.4.3.1 Pty

TE UART ok s B 2 B, 75 L0 B AP A7 R R B I e e . R o i A 48 2 53 o 0 i AL B 1) 2043
HSTH, SN UART_CLKDIV_REG #4451 % B4 A4y . UART_CLKDIV i T i 46 HUH 43
UART_CLKDIV_FRAG FiI Tl /NEIR . TEH AR ER Sy 80 MHz HOTIL R, UART RSkl 3 5
MBaud.

S —— R
WRF R KA AR IR ECH UART CLKDIV FRAG

UART_CLKDIV + 6

LR, AP N
INPUT_FREQ

UART_CLEDIV_FRAG
UART_CLKDIV + T_ L16I F

Hr, INPUT_FREQ & UART Core Hf%h. N, #5 UART_CLKDIV = 694, UART_CLKDIV_FRAG =7, W44

7
694 + — = 694.4375
+ 16

UART_CLKDIV_FRAG 2 O It} , 7345 N B, 4 UART_CLKDIV A~ At #B 277 A — A4 i fikak
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18  UART #5iil#s (UART)

UART_CLKDIV_FRAG ‘R O B, 4385 A/ NEC ML, S e R Bk AN 58 42 58— il 18-8 i, 13 16 ANt
fikid T4 Bk i 4 22 INPUT_FREQ/(UART_CLKDIV + 1), Fl4x ko (4522 2 INPUT_FREQ/UART_CLKDIV.
4345 (UART_CLKDIV + 1) /N Ak =4 UART_CLKDIV_FRAG A~ ikirf, 4345 UART_CLKDIV A% A ik
FEAE TS (16 - UART_CLKDIV_FRAG) A% H ki

W 18-8 P, it B A EL A, (G5 Hh P e —.

— UL - B

UART_CLKDIV  ++» UART_CLKDIV ~ UART_CLKDIV+1 UART_CLKDIV ... UART_CLKDIV  UART_CLKDIV+1 UART_CLKDIV UART_CLKDIV+1
B ERRRH BT EpK R 4‘51#?# NEH R DESEBRR EHEREKR - DESEBRR 4‘53}#%7*

UART_CLKDIV_FRAG

S | I e | | V.

16 BT ERBKH

l 18-3. UART #5ilil] 25 23 %t

KT S DA (R ILEETY 18.4.6), DA /NEUMII g 427/ 16x UART_CLKDIV_REG M43y it i - IrDA 4
Bttt 72 INDA KOl % i B0/ N MR RS LS B/ INBOMERS—FE . BUUART_CLKDIV/16 {4 5M 35t Y
KRSy, B UART_CLKDIV FMIE 4 HUARE /NS5

18.4.3.2 Pyt R Kl

it i UART_AUTOBAUD_EN W7 bAFF /et UART Jichfs 18l Jifig. 11 18-1 iy Baudrate_Detect AT LAIERR (%
ke /NT UART_GLITCH_FILT fylys

FE UART X5 1647 38 72 1l ] AT 5 e 3 JU A B AILASCHR L EL A o3 A 0 2 B 1y i 2 A AT B A
UART_LOWPULSE_MIN_CNT Ffi# T fit/IME& HAF Bk ih 52 %, UART_HIGHPULSE_MIN_CNT 7% T f /5 HL
fko 951, UART_POSEDGE_MIN_CNT £k T Wi4~_EFHI 2 [t/ Mkh 52, UART_NEGEDGE_MIN_CNT
A7 TP T BRI [ S/ NF s SEE o P T DA i SR IRGK DU AR A7 e SRR IR T YRR

UART_HIGHPULSE_MIN_CNT

< >
> —p

UART_LOWPULSE_MIN_CNT

Pl 18-4. UART f55'5 FREIVB I

BRI A =R L
TOIERRFOUT By ik WA S TE E ST B A RAE R A UM 550 UART_LOWPULSE _MIN_CNT
B UART_HIGHPULSE_MIN_CNT AifEffy, B HoARkirh 552 AT DA b 6 35 A (AR O 2 T BR iR 22 «
WA

Buar‘( _ fCIk

(UART_LOWPULSE_MIN_CNT + UART_HIGHPULSE_MIN_CNT + 2)/2
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18  UART #5iil#s (UART)

2. % UART (551 PRS2 L 250, WnE18-4F 7%, Xl Bt UART_LOWPULSE_MIN_CNT
5 UART_HIGHPULSE_MIN_CNT g HISF- 5 8 FE A ER, , 7T LA UART_POSEDGE_MIN_CNT 3RHX
REITRARR ., ITEARIT:

fclk
(UART_POSEDGE_MIN_CNT + 1)/2

Buart =

3. MTF UART {55/ ETHEE 5 LB ZERI TG 0L, AT DA UART_NEGEDGE_MIN_CNT REUA £ T 453 o

VAT
f clk
(UART_NEGEDGE_MIN_CNT + 1)/2

Buar‘[ =

18.4.4 UART %l

t
START | BITO | BIT1 | BIT2 | BITn | Parity | STOP |sTapt

data0 | datal | data2 datan |0/0|0|0|0]|... data0 | datal | data2 datan [0(0|0|0|0]|...

brk_num  UART TX_IDLE_NUM brk_num

¢l 18-5. UART i isvigkfa

Kl 18-5 s MEAZ R Wik, FdRWiA START {45 PA STOP fiig5d . START 5 1 bit, STOP {iinf PAiE
178 UART STOP_BIT_NUM., UART DL1 EN %1 UART _DLO_EN 523 1. 1.5. 2. 3 {ii%%. START & F,

STOP JyiHaF-.

Bl %e (BITO ~ BITn) 3 5 ~ 8 bit, A A UART_BIT_NUM HE7HIE . 24 (7 UART_PARITY_EN I, %iif
WtAE R Z S as I — (A iR fr. UART_PARITY FI T2 At 0 s AR . Al sl 21 i A B Y
RRH (A DRI 277 UART_PARITY_ERR_INT Hilfy, S 5AHE I A7 A RX_FIFO. A3 it I 21 4 Aot
ReUBR IR IN 274 UART_FRM_ERRLINT mhiffy, BUAMSOLT, #iREdRJIS7FA Rx_FIFO.

TX_FIFO i % 1558 UG 2774 UART_TX_DONE_INT ik, {7 UART_TXD_BRK i, Tx_FIFO rfi#
FRGE G Kk e gk 2 RE ST AR T LURE, MG LR B WA . Wi T R e 8l . IKH
- HRHEIO] i UART_TX_BRKINUM TR . Ak ik e Wi AT 2 fa 2774 UART_TX_BRK_DONE_INT
Wr. vz (B8] w] PAE L FlE UART_TX_IDLE_NUM {R-F¢i5/INa) fa B 24— miiics 2 J5 i 2SR I T K 746 T
UART_TX_IDLE_NUM (BpA57 Ay FUARISHR] RIS — A LA T 55 16 B T0) 25 478 A 2 (A )= A UART_TX_BRK
_IDLE_DONE_INT Hfkf..

UART_PRE_IDLE_NUM UART_RX_GAP_TOUT UART_POST _IDLE_NUM
- >
data [ AT_CMD AT_CMD AT_CMD | > i
_CHAR _CHAR _CHAR

UART_CHAR_NUM

¥ 18-6. AT_CMD 55 #&

[ 18-6 Jhy—FlFikey AT_CMD 454, Hilar Sl s] AT_CMD_CHAR “PAF HAPAF 2 A1 AL AR 25 PR
¥ 274 UART_AT_CMD_CHAR_DET_INT 1} ., AT_CMD_CHAR “F45 i) HL (4 i 1 27 772§ UART/_AT_CMD_CHAR
53l
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18  UART #5iil#s (UART)

o BENFI M4 AT_CMD_CHAR 5 [-—4~4E AT_CMD_CHAR 2 [a][a][g £ /> UART_PRE_IDLE_NUM N
R JEI

o AT_CMD_CHAR F452 [a)lal f /N UART_RX_GAP_TOUT A~J 4% Ja 4 .

o By AT_CMD_CHAR F45 A Kb ik F2F UART_CHAR_NUM,

o N FI G AT_CMD_CHAR #4575 F 43k AT_CMD_CHAR 2 |i][a] f§ 2 /> UART_POST_IDLE_NUM
R .

18.4.5 RS485

UART =75 RSA485 ¥, RS485 Al fl 2= /(55 (& i kit , #H LT RS232 HAG B I7m 1) 1% i IFE 15 12 o /o 0 1% i i
%, RS485 AL AT KUk 4 T, UART BRI 2 X T, I LR L Dy fig . RS485
£k multidrop =, FxKA] S F 32 4> slave,

18.4.5.1 IRl

Wnpd 18-7 fi, RS485 PiZk multidrop RGEH, 755NNk RS485 ki 5 BB {555 2205 5 (1 e e .
RS485 fLfar tlhi — MRS 5 — s . 2 UART A RaiARin, il o SR Eh de A Wi -5 22 00 te i £
WiEsz. DE (JRShEERE) RS0 1 mh, FEREIKSh4:; DE Jy O KPR hE: .

UART i it AN H I 22 00 (5 556 h Hamfa 5. RE ARl i flERE 455, RE 2 O, fliRgskilk
@y RE N1, SCHElGd: . AR RE Ry O, AIm ek UART GREFIIT B2 ERBids, % UART Zikn

DE {5 R 4 S P R P PR T . R BRPFIIFRGS , DE (2R ARECEAA . 16 18-7 Bim,
DE 5 UART @9 dtrn_out #Hi% (3L 18.4.9.1 /NT5) .

RS485 transeciver
’\ﬂ\ D+
TXD W/U( D-

dtrn_out

UART

0 RE

Pl 18-7. RS485 B M ah itk

18.4.5.2  HL:ffi Ein}

BOATEIL T, UART AEFHCRES . UM RIEF NS, S PRIE AR Bdi geis e Boll, RS485 P illffidy
TERIFNFIL AL S I — MR R R AR R . UART RIEBEHCSCRAE Start (L2 i FTES (A2 S 3 — 1%
PRI AES . EAZUART_DLO_EN, 7& Start {2 B in— R By B UART_DLT_EN, FEf5 11fi
AN PR P I I

18.4.5.3 IALk{ing

RS485 Wik multidrop R4EH, 44N RS485 L) RE BERCE N O WF, UART SCHFNT S84k, BOAROLT
KAl UART FE K & Em B8 . B ATUART_RS485TX_RX_EN, AVFTE & A Rs i B Bt . 10 A 403
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18  UART #5iil#s (UART)

RS485 fefas il E (AN 18-7 i), UART fREFIINT 44k, 7oh, BOAREOLT, A UART fefil
Bm s Aos gt . B UART_RSA85RXBY_TX_EN,  FRVFIEHEMCEE N K i Kdh «

UART ScRefiil UART Bk ificdia . UART AL T AR, il 2] UART Aok % 5 UART Bl diis A
[, i % UART_RS485_CLASH_INT rhlkf; Wil % & i 5 iist i), % UART_RS485_FRM_ERR_INT
s TR AR R R R DRI, fil A UART_RS485_PARITY_ERR_INT .

18.4.6 IrDA

DA K I B2, SR AZ IR B2 = A Z P48 . UART SEEL 7 HAEUZ M. 7E IrDA
T, SCRRRE SR 115.2 Koit/s, Rl SIR L. AnlEl 18-8 i, DA gifidaifiok H UART
HZEGD (NRZ) (55 RN IMAEgTY (RZ1) H4i 45 M EekshFLLsh LED, H 3/16 Bit Time [ ik 58 14 il (=
SFNEHE 07, AMRASFEIRZEE 17 DA MRS EICR B ZLAMEWE (S S I S UART 1) NRZ 4
Mo oL, SRS SR R AT, Jaf e ik S A A i ARPEARSC . 4 I 21 ik 2
BWEDHRES

DA fERER), — N ECRF 2 16 APp Y], FEHEE 9. 100 11 Amppfa i, 4RI A O 1Y,
IrDA i A5

START UART Frame Stop Bit
UART Tx 0 1 0 1 1 0 0 1 0 1
START Stop Bit
IrDA Tx 0 H 1 0 H 1 1 0 H 0 H 1 0 1
Bit Time IR Fgme
Pulse Width = 3/16 Bit Time
IrDA Rx 0 J 1 0 J 1 1 0 J 0 H 1 |o 1

UART Rx

Pl 18-8. SIR B A Gfi it Pl

IrDA 2B W T A& ML, A AFRE TR % . ME18-98 %, &7 UART_IRDA_EN f#ifg IrDA ThRE. &
UART_IRDA_TX_EN (i) fiiE IrDA Kb Ed, XA fuig IlDA Ukl &7 UART_IRDA_TX_EN (Hi71%)
fiFRE DA 3208, XA feig IrDA Rk % .
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18  UART #5iil#s (UART)

IrDA
0
>
UART_TXD 1 »!| DA Enc >
UART_TXD
Y
UART UART_IRDA EN |UART_IRDA_TX_EN
A

UART_RXD

- IrDA Dec
UART_RXD 1
-
0

& 18-9. IrDA 4ifiR i &t 1l

18.4.7 W

UARTO 1 UART1 eI Thfg. 24 UART 4bF Light-sleep k7ZsH}, Wakeup_Ctrl FEiE55 3t rxd_in g L FHEA
B, M4 EFHEAEORT (UART_ACTIVE_THRESHOLD + 2) 724 wake_up {5245 RTC f#&He, | RTC Mt
ESP32-S3 i H

18.4.8 [H[IAIiie

UARTn eI ¥R ThfE. B UART_LOOPBACK BIFF /2 UART B EIFAIATIGE . BERT UART [é4 H {52 txd_out
I AMEE rxd_in #{3%, rtsn_out F1 ctsn_in #3%, dtrn_out £ dsrn_out A% . ¥di> J5idid txd_out %1%,
MBI B -5 Rk AR AR (R 2e BH UART RBAS 14 Ak Rl B .

18.4.9 s

UART $x il A PR i 2K SRR AR A o BE P 20 i i 55 rsn_out ARBIA(R 5
dsrn_in FEATECATR o ARPR IR P R B A AR B P 4 AL XON/XOFF P45 DA SAE BRSO It H s ey
IRTFAFAR LB R AT RE -
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18  UART #5iil#s (UART)

18.4.9.1 WifkRies

UART_RX_FLOW _EN

rtsn_out

b >

rx_fifo_cnt Comparator UART RTS_INV

UART_LOOPBACK

-l

1 ctsn_in
D J

0 UART_CTS_INV

UART _SW_DTR
;>>O—> @ dtrn_out

UART DTR_INV 4
———p

UART_LOOPBACK

-l

1 .« o e i
S¥/

.o
0 UART DSR_INV

Pel 18-10. Bk

[ 18-10 2y UART BECFFE R o BEPHRLEE R (2 o th 55 tsn_out SH A5 otsn_in. [ 18-11 Sy
UART Z [R5 R . id ESP32-S3 UART 3 IUO, External UART 2 EUO, "R SCRHE X M ric
kX WA UART. {55 rtsn_out  (IUO) MARHLT-FR faifxdss (EUO) K64, rtsn_out (1UO) Ay
HP-FORE AN (BUO) v IR % Ak EE) risn_out  (IUO) RIZARHLT-. rtsn_out i Hh £ 5 (42 il A P Ay
.
o B R UART_RX_FLOW_EN & O #F Azt o it il ad #14 fic  UART_SW_RTS #4745 rtsn_out
-
o TR fF UART_RXCFLOW_EN B 1 #E AR, B MR 22Y Rx_FIFO Hriy %l KT
UART_RX_FLOW_THRHD K4 rtsn_out 5.

ESP32-S3 UART External UART

. TX RX .
Transmitter Receiver

rtsn_out  rtsn_out

ctsn_in ctsn_in

Receiver RX ™ Transmitter

Pel 18-11. BEPRE {5 5 e
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18  UART #5iil#s (UART)

i AM55 ctsn_in (IUO) AR F-H7m foiff Aikim (1UO) Kk #dE: ctsn_in (1UO) Ay FRm a8 1k &% (1UO)
JRBdE. 24 UART Rl )4 A5 ctsn_in (IUO) AR kit 274 UART_CTS_CHG_INT k.

UART %% 45 (1U0) i H {35 dtrn_out Jyief iy P47 % 2 B BL 283 A 52 , I T FTLIRAS . dtrn_out ek i
274745 UART_SW_DTR 74 . UART it (1U0) 2RI 5] 4 A5 2 dsrm_in (33575 fL i 277 UART_DSR_CHGL_INT
. BRPERIE] RIS, S UART_DSRN 7T pAJKHR dsr_in i Af5 547, UART_DSRN i

PR, FrrRg (EUO) ATl A,

T RS485 W4k multidrop 245, i fj dtrn_out sk & %46 . (7 UART_RS485_EN fififig RS485 TfjfiE, dirn_out
B RECE A o BRI AR Ak i), dtrn_out firsy, EREANTIRENRS ; Fdii e — M Ak e s, dtrm_out Hifl, 3¢
PIANTORE#R . TR, MAETRE S IO 2 RGN — IR R AR B ), ditrn_out S5 7ERE IS5 S AR

18.4.9.2 ikt

ARG CTS/RTS 424, M2 7E AR K H ik A XON/XOFF =4 A HIR T7 2 75 1] LAGE )
Wl Aok LBz . K UART_SW_FLOW_CON_EN % 1 BB AL -

TEE ARG, B2 B Sk SR i 2 5 XON/XOFF 45, FERl BIA I i 45 I 27 A=
UART_SW_XOFF_INT 5 UART_SW_XON_INT it FEAs MBI HE i 7 XOFF 4§ 5, Rik#sFAEk
TESE M BIEE RS R Ak TR B2 A XON 45 )5, R ERE R8s SR Bl . 54k, B a] A
i3 7 UART_FORCE_XOFF i il & ik a3 5 IE AR e, KIRZFSAE KR T B ui v 51k &% dnT DAl
it E 7 UART_FORCE_XON 3k ffifig % 148 K 36 50 «

BAF AT AR Rx_FIFO v 25 (] K/ INJE TR FAF I K ik AL UART_SEND_XOFF, Kik#R STE IR 5E 24
RIEE 2 JEih A —A> XOFF 4%, %Al 2 f7aF UART_XOFF_CHAR B ; #fz UART_SEND_XON, %)i%
M RTERIETE LB Z JE A —1 XON F4F, TRl 2 g UART_XON_CHAR it 54b, 24 UART
B FIFO Wiy ¥ BBt UART_XOFF_THRESHOLD i}, fififf:4E 7 UART_SEND_XOFF, UART % ikes&HE
FORTE MBI Z JG A XOFF 4§, PR & fFdr UART_XOFF_CHAR Rl # . 24 UART $21 FIFO
H % /T UART_XON_THRESHOLD B, fififfx # {7 UART_SEND_XON, UART A ik#8 e A%k 58 24 ik
P2 JEdE A XON F45F, FAFE s 7 feay UART_XON_CHAR JiL & .

18.4.10 GDMA EiX

ESP32-S3 i =4~ UART $ Fli i EMLEEHI 48 0 (UHCI) JLJ 1 41 GDMA TX/RX ilili. 75 GDMA i
A, SRR HOMSUE A i A (decoder) Rt (encoder). UHCI_UART_CE %774 I T 1
BB~ HR 1 i GDMA Ji T

chic UARTO

Encoder [ |

GDMA UART1
ENGINE MUX

«—— Decoder =—

UART2

Kl 18-12. GDMA BB iL 4

Bl 18-12 2y GDMA Jy s fe i e . 72 GDMA RX i B8l . Horhre Bl s - (7 KR MeER Y
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18  UART #5iil#s (UART)

WE(EE, HEEEY 7 18 DMA $:4]28 (DMA) [to be added later]) . GDMA_INLINK_ADDR_CHn il F-$&14
AN RIS . B GDMA_INLINK_START _CHn 2 Ji5, i ML IS8 11 (UHCI) 235 UART 421k
BB %14y Decoder, %t Decoder figtft 2 Ja i % daE GDMA s 35 6l FAE AL S En) RAM %3
[f1] 6

¥ GDMA TX Jli# Rk ER AT, 0T 208 Rk BRI R R HR M4 4F, GDMA_OUTLINK_ADDR_CHn 4§
55— A R AR SF . B GDMA_OUTLINK_START_CHn 2 J5 , GDMA & |35 M 4 3 FP 5 2 1) RAM Hiztik
BB, FEiEid Encoder HEATAUE TS, RIGZ UART IR RBIHRAT ik T 25

HCI stk = (BT + Bl + 2 B4 ) . Encoder FITFEIE T fa i b oy Bafs, 5555 o B A —
FERIECE AR 74T (BIEE SC7AF) Biffe. Decoder T A8 (Ll )5 20 BoAs , R8s i b S A kil
SrBRAT . BRI R AT AT AR RS2 A . A AAF T B UHCI_SEPER_CHAR #ETRLE , BRIA(E N OxCO, %%
P 50 BEAG—RERBE AT A UHCI_ESC_SEQO_CHARO (®kiAl OxDB) #il UHCI_ESC_SEQO_CHART (2
AN OXDD) #EF T8 . MBI A L2, 2774 GDMA_OUT_TOTAL_EOF_CHn_INT i, 4%z
SERUR, 27 GDMA_IN_SUC_EOF_CHA_INT Hil,

18.4.11 UART il
o UART_AT_CMD_CHAR_DET_INT: 435 AT_CMD 45 i} fih 2 stk H 7 .
* UART_RS485_CLASH_INT: 7 RSA485 52T l £1] K i e A Ui 2 [A] rh 5 e fih 5 o i o
* UART_RS485_FRM_ERR_INT: 7 RSA85 A3 A6l £ A1 e e 1 i el ot o i i 2 v
* UART_RSA485_PARITY_ERR_INT: 7 RS485 Lz I Al £1] A ik B A ) A s 6 (0 A L i fi o b o
* UART_TX_DONE_INT: 4% ik #7 A ik 5¢ FIFO vy i Rt ol A st i .

* UART_TX_BRK_IDLE_DONE_INT: i i 15 5¢ fi Jei — IR o PR fir s RAR S ik 22 e P b o Bvie 25 IR
ARASHY I N 18] phy (L (PTLE) o

* UART_TX_BRK_DONE_INT: 4% 1% FIFO W% Kik 56 2 5 A ikde s il 7 Ak NULL D fil & it o o
o UART_GLITCH_DET_INT: 2445 fe e ha S i) Fhv s A A 0 21 8 il e g 52 e oI

e UART_SW_XOFF_INT: UART_SW_FLOW_CON_EN Efiif, 4Rzlasils] XOFF 4 i % 1t - i .
e UART_SW_XONL_INT: UART_SW_FLOW_CON_EN HEfii}, 4450 gl s] XON “F45 i & v i«
o UART_RXFIFO_TOUTLINT: 4iieas Belic— 735 B (i) T UART_RX_TOUT_THRHD i figh & it 7
* UART_BRK_DET_INT: Y438 g et (A0 Jed: i 2] NULL B fi % e o it

o UART_CTS_CHG_INT: 43Ut E] CTSn 5 5 AT AL A i i 42 1 Ho 87 .

* UART_DSR_CHG_INT: 4#lfra i il £ DSRN {55 A48 A iof s 52 g v B

o UART_RXFIFO_OVF_INT: 48l 2 A 72 T FIFO BFF Al Il A i i .

o UART_FRM_ERR_INT : 2455 i 5 A5 ) 1) it i 152 e fgh 42 . B

o UART_PARITY_ERR_INT: 2435 Sr A 0 21 A5 60 (07 B 152 IR it 52 1 v I

* UART_TXFIFO_EMPTY_INT: 4%:3% FIFO % A>T UART_TXFIFO_EMPTY_THRHD Fi i ) E it
fit 22 B AT o

o UART_RXFIFO_FULL_INT: 4 ias i 2 i 2 T UART_RXFIFO_FULL_THRHD F744 & i (i} fih 4
e
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18  UART #5iil#s (UART)

o UART_WAKEUP_INT: UART #iMai s pz= A i o 167

18.4.12 UCHI vil;
e UHCI_APP_CTRL1_INT: #t {4 {ii UHCI_APP_CTRL1_INT_RAW i fii & I v 7 o
e UHCI_APP_CTRLO_INT: # {4 fiz UHCI_APP_CTRLO_INT_RAW i fith % It 7 7«
* UHCI_OUTLINK_EOF_ERR_INT: ki 3| % ik HEFA AR iy EOF A5 48 i fil 4 1 v .
e UHCI_SEND_A_REG_Q_INT: 4 fij always_send % i%—H4840, UHCI %% T 48605 il 42 it b i .
e UHCI_SEND_S_REG_Q_INT: 4{ii fij single_send %% —HpfE 0, UHCI %% T 440 J5 fil 22 it P
* UHCI_TX_HUNGL_INT: 24 UHCI F|f§ GDMA TX i i M RAM 3 R 4 s ) et 4 B fil 5 0 o
* UHCI_RX_HUNGL_INT: 4 UHCI #| Jf] GDMA RX j 1 F2 HSCEieH 4 Ik (1) i 4 o i 52 1 v
® UHCI_TX_START_INT : 24446 {1l 3] 43- B 4 i gt 2 1 v
* UHCI_RX_START_INT: 244545 £, & 2% i i 2 v 18

18.5  Zfeifift

18.5.1  Fffdn Ml

UART [T A A Ab T APB_CLK I pfds. X TR Fnl e B 25 A7t ARFE LR T (0 kbl L [ A AL B,
Hoy =28 APafie . S oL aras. ML ERT Core fphis, XLHF 1A% 241 [F
B2 EA RS BTN T Core o, (AXBFAAERASTE UART TR ahEB k. #E5%F
TP TR AP AR B, BpE T DB I IF ¢ UART TX/RX Core it 77 20 il UART Core IpRsR A 2 I A
BAEE. SLRIFAFAE AT APB_CLK mipfik, il APB & 2l 5 57 B AE R

18.5.1.1  [lB%4Ards
o T W BRAE T UART Core I EIsifl 2 17 48 BE R RAE, AT oh K2 SRR T 95 T B L, 33782 By R 2
AfEAR e FL AR IR 8- PR . XX L7 i AR A h -

* #f UART_UPDATE_CTRL if O {HRE#F7 4 -2l fit

* % UART_REG_UPDATE 5 0, #fft b—W 2 T 458

o FLE LA

e 1] UART_REG_UPDATE 5 1, Xl & e R 25| Core Wi

% 18-1. UART[RIB % £ 2%

AT 4
UART_CLKDIV_REG UART_CLKDIV_FRAG[3:0]
UART_CLKDIV[11:0]
W
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18  UART #5iil#s (UART)

#18-1 - L
WA g
UART_CONFO_REG UART_AUTOBAUD_EN
UART_ERR_WR_MASK
UART_TXD_INV
UART_RXD_INV
UART_IRDA_EN
UART_TX_FLOW_EN
UART_LOOPBACK
UART_IRDA_RX_INV
UART_IRDA_TX_EN
UART_IRDA_WCTL
UART_IRDA_TX_EN
UART_IRDA_DPLX
UART_STOP_BIT_NUM
UART_BIT_NUM
UART_PARITY_EN
UART_PARITY
UART_FLOW_CONF_REG UART_SEND_XOFF
UART_SEND_XON
UART_FORCE_XOFF
UART_FORCE_XON
UART_XONOFF_DEL
UART_SW_FLOW_CON_EN
UART_RS485_CONF_REG UART_RS485_TX_DLY_NUM[3:0]
UART_RS485_RX_DLY_NUM
UART_RS485RXBY_TX_EN
UART_RS485TX_RX_EN
UART_DL1_EN
UART_DLO_EN
UART_RS485_EN

A

18.5.1.2 & %FArd

TEAE T UART Core I8l 2 fide A 27t R 2 7E UART TAERRE h S B ik, Bl RS,
PRAES A AT SR A A MU N Bhisse Bl . SSAR AR BLE —E )2 UART TX/RX (1R TAERBE,
M RTPAE o 5 P UART TX/RX Iy o, PRUEFCE T A7 & 1 RS A SR FES] . 44TIF UART TX/RX fiph
FIFFES, BT 2 R0E, MM ORECE I E SRR RAE . 32 18-2 FIIH T LSe35 /7. WX L3 franim
[T wiE U
o g5 - TAERGRE ) UART TX i522 RX, ## UART_TX_SCLK_EN & UART_RX_SCLK_EN j% 0 %
P UART TX =, RX 4 ;

o Ml E B AAA
e |i] UART_TX_SCLK_EN = UART_RX_SCLK_EN & 1 $TJF UART TX 5 RX Fif4i.
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18  UART #5iil#s (UART)

# 18-2. UARTNif &% 155y

WA

4

UART_RX_FILT_REG

UART_GLITCH_FILT_EN

UART_GLITCH_FILT[7:0]

UART_SLEEP_CONF_REG

UART_ACTIVE_THRESHOLDI[9:0]

UART_SWFC_CONFO_REG

UART_XOFF_CHAR][7:0]

UART_SWFC_CONF1_REG

UART_XON_CHAR[7:0]

UART_IDLE_CONF_REG

UART_TX_IDLE_NUM[9:0]

UART_AT_CMD_PRECNT_REG

UART_PRE_IDLE_NUM[15:0]

UART_AT_CMD_POSTCNT_REG

UART_POST_IDLE_NUM[15:0]

UART_AT_CMD_GAPTOUT_REG

UART_RX_GAP_TOUT[15:0]

UART_AT_CMD_CHAR_REG

UART_CHAR_NUM][7:0]

UART_AT_CMD_CHAR[7:0]

18.5.1.3 W WIFA{rEES

F3218-1518-2 SN BT AR F AT RCE 3 A7 e A T APB_CLK i ihdaly, BIGSE RISy A7, Bildn, ik &% FIFO i

BAARE

18.5.2 HikPIR

K18-13 Wyn 1 UART B difeiife. T80 4E: FItath. FA7avlca . JHsh UART TX/RX ML fir gl

W

IREERRRHK
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18  UART #5iil#s (UART)

[ start

Initialize UARTN

A

Configure registers

v

_
<F\’T_ REG_UPDAT]

Configure other registers

v

Set UART_REG_UPDATE to 1

/

L Enable UART TX/RX }

A
y DN
[ End )
A\ J

Kl 18-13. UART ggftinfe

18.5.2.1 URATh Eiepyiaft

URATH BT (LA (L1 - UARTH SRR RE 2T 745 7] AP TR -

UART S (7R AN T -

¥ SYSTEM_UART MEM_CLK_EN % 1 $T9F UART RAM 4 ;

* i SYSTEM_UARTn_CLK_EN *# 1 #TH UARTn APB_CLK;

o F$25174% SYSTEM_UART/_RST i 0;

o [42i472% UART _RST_CORE E 1;

o [n]27f74% SYSTEM_UARTH_RST 5 1;

IREERRRHK
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18  UART #5iil#s (UART)

o WAPf74% SYSTEM_UART/_RST i 0;
o ¥17f72% UART_RST_CORE 3% 0.

(EREATA7ar 22 TIRE, 5 UART_UPDATE_CTRL §if O.

18.5.2.2 URATh lif5ic &

URAT @ (5L & AR
» & UART_REG_UPDATE Jy O, #ifr E—[FI2P E 458 n;
o WERECEFfEar TS STH A, MERESH18.5.1. 258 I E
o fit % UART_SCLK_SEL Y& 4hig;
o fii % UART_SCLK_DIV_NUM, UART_SCLK_DIV_A, UART_SCLK_DIV_B % ERHi4M e Z 5L
o fii® UART_CLKDIV, UART_CLKDIV_FRAG %8 & 3% IR ;
o P UART_BIT_NUM 358 HHa K 5 s
o Fii® UART_PARITY_EN. UART_PARITY 5 2Bk ;
o TTREAIE, ARV R AL
o [i] UART_REG_UPDATE 5 1, it EH0{i R4 %] Core k.

18.5.2.3 )fig) URATh

Ja 3l UARTN TX Ak % -
e fil® UART_TXFIFO_EMPTY_THRHD, #& TXFIFO %5 [Hi{H ;
o Xt UART_TXFIFO_EMPTY_INT_ENA & 0, %] UART_TXFIFO_EMPTY_INT 117 ;
e |i] UART_RXFIFO_RD_BYTE B A 231 & M 5R ;
o {7 UART_TXFIFO_EMPTY_INT_CLR, 3[4 UART_TXFIFO_EMPTY_INT H11#f;
o ‘E {7y UART_TXFIFO_EMPTY_INT_ENA, {#ifg UART_TXFIFO_EMPTY_INT t}#;
o ®yill UART_TXFIFO_EMPTY_INT, 2545 %& S5Rat s,

=3 UARTH RX gl
o Jig® UART_RXFIFO_FULL_THRHD, #& RXFIFO 54 ;
o ‘F{i; UART_RXFIFO_FULL_INT_ENA, f{fifig UART_RXFIFO_FULL_INT H1H7;
o & UART_TXFIFO_FULL_INT, %7 RXFIFO B2l :

o jiliidiE UART_RXFIFO_RD_BYTE, M RXFIFO s i %icdfi , 7713 i UART_RXFIFO_CNT $¢f5 24 1 RXFIFO
B
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18  UART #5iil#s (UART)

18.6 #frasslak

18.6.1 UART % {£23 44

A/ NI B HBHESS A T UART 425 E b iy bk R & ROk ), ARk 37 I %

Ahkd PRIE 1-4.

1 Atge

SR | ik EREE
FIFO fid i
UART_FIFO_REG FIFO #4257 1748 0x0000 | RO
UART_MEM_CONF_REG UART BRI e i 0x0060 | R/W
UART il %5 f7 2%
UART_INT_RAW_REG JE A R WP AS 0x0004 | R/WTC/SS
UART_INT_ST_REG Gk P RIR S 0x0008 | RO
UART_INT_ENA_REG Tk e (7 0x000C | R/W
UART_INT_CLR_REG T AL 0x0010 | WT
MR 3
UART_CLKDIV_REG 4 4 . 0x0014 | R/W
UART_RX_FILT_REG RX I8 I 1 i 0x0018 | R/W
UART_CONFO_REG i A 4% O 0x0020 | R/W
UART_CONF1_REG P - A A 1 0x0024 | R/W
UART_FLOW_CONF_REG A T 0x0034 | varies
UART_SLEEP_CONF_REG e AR A 0x0038 | R/W
UART_SWFC_CONFO_REG AR AT 0x003C | R/W
UART_SWFC_CONF1_REG R B 0x0040 | R/W
UART_TXBRK_CONF_REG i35 o 25 PR T 0x0044 | R/W
UART_IDLE_CONF_REG TS R 25 PRV i 0x0048 | R/W
UART_RS485_CONF_REG RS485 izt fif & 0x004C | R/W
UART_CLK_CONF_REG UART core i} 4fir & 0x0078 | R/W
IO ¥ 3
UART_STATUS_REG UART RS 14 0x001C | RO
UART_MEM_TX_STATUS_REG TXFIFO 5 A . B migHbilt 0x0064 | RO
UART_MEM_RX_STATUS_REG RX FIFO B A . B ik 0x0068 | RO
UART_FSM_STATUS_REG UART % IO TS 0x006C | RO
A R A 25 A7 4%
UART LOWPULSE REG B0 AR A ) A AT L~ IR 252 ik 1) 27 0x0028 | RO
Fin
UART HIGHPULSE REG B0 B AR A W) A e e L~ Ik R 8 i [ 2 0x002C | RO
Fide
UART_RXD_CNT_REG H SRR M AR A T RO A 0x0030 | RO
UART_POSPULSE_REG ] Bl A R ) 2 P ko 2 A 0x0070 | RO
UART_NEGPULSE_REG 9 27 I8 R T R ST ko 2 A 0x0074 | RO
AT 56 Ly B Dld ¥
UART_AT_CMD_PRECNT_REG A % H A B 0x0050 | R/W
UART_AT_CMD_POSTCNT_REG JP 30 325 I A R e T 0x0054 | R/W
UART_AT_CMD_GAPTOUT_REG A P i 0x0058 | R/W
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18  UART #5iil#s (UART)

ZFR ik Hifik Ll
UART_AT_CMD_CHAR_REG AT & P75 ) 0x005C | R/W
JA %5 A7 2
UART_DATE_REG UART KA $25 1 27 174 0x007C | R/W
UART_ID_REG UART ID 257758 0x0080 | varies

18.6.2 UHCI % {¢ 5% 5%

AN A HuhE 3 AT UHCH il 25 B bk i bk fs & CRIXTHht ), EREHbEE W33 1 Ao i

ks PR 1-4,
i s ik | i
HC L 77 fE 08
UHCI_CONFO_REG UHCI it & 27 1748 0x0000 | R/W
UHCI_CONF1_REG UHCI it & 27 1754 0x0018 | varies
UHCI_ESCAPE_CONF_REG i AT . 0x0024 | R/W
UHCI_HUNG_CONF_REG A o i 0x0028 | R/W
UHCI_ACK_NUM_REG fit & UHCI ACK {f 0x002C | varies
UHCI_QUICK_SENT_REG UHC i % 34 1in B 25 1758 0x0034 | varies
UHCI_REG_QO_WORDO_REG QO_WORDO ek % 1 25 1748 0x0038 | R/W
UHCI_REG_QO_WORD1_REG QO_WORD ey %1% 25 f-48 0x003C | R/W
UHCI_REG_Q1_WORDO_REG Q1_WORDO e % 1 25 1748 0x0040 | R/W
UHCI_REG_Q1_WORD1_REG Q1_WORD ek %1% 27 f4e 0x0044 | R/W
UHCI_REG_Q2_WORDO_REG Q2 WORDO e % 1% 251748 0x0048 | R/W
UHCI_REG_Q2_WORD1_REG Q2_WORDT e % 1% 27 1748 0x004C | R/W
UHCI_REG_Q3_WORDO_REG Q3_WORDO e % % 27 1748 0x0050 | R/W
UHCI_REG_Q3_WORD1_REG Q3_WORD e % 1% 27 1744 0x0054 | R/W
UHCI_REG_Q4_WORDO_REG Q4_WORDO e % 1% 251728 0x0058 | R/W
UHCI_REG_Q4_WORD1_REG Q4_WORD ey % 1% 27 1744 0x005C | R/W
UHCI_REG_Q5_WORDO_REG Q5_WORDO ek % 1 25 1748 0x0060 | R/W
UHCI_REG_Q5_WORD1_REG Q5_WORD ey % 1% 27 1748 0x0064 | R/W
UHCI_REG_Q6_WORDO_REG Q6_WORDO ek % 1 25 1748 0x0068 | R/W
UHCI_REG_Q6_WORD1_REG Q6_WORD ey % 1% 25 1748 0x006C | R/W
UHCI_ESC_CONFO_REG i YRR E AL 0 0x0070 | R/W
UHCI_ESC_CONF1_REG & YA e AT 1 0x0074 | R/W
UHCI_ESC_CONF2_REG i Y A Il A 2 0x0078 | R/W
UHCI-ESC_CONF3_REG i A i A7 3 0x007C | R/W
UHCI_PKT_THRES_REG A FE L B AR 0x0080 | R/W
UHCI P95 ££ 8%
UHCI_INT_RAW_REG JEHA RIS 0x0004 | varies
UHCI_INT_ST_REG JiE P RS 0x0008 | RO
UHCI_INT_ENA_REG Hh B R 0x000C | R/W
UHCI_INT_CLR_REG HKE R 7 0x0010 | WT
UHCI_APP_INT_SET_REG A e o A 0x0014 | WT
UHCH R 138
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18  UART #5iil#s (UART)

2K fiik Hodik Vil

UHGI_STATEO_REG UHC Btk 0x001C | RO

UHCI_STATE1_REG UHCI %3R3 0x0020 | RO

UHGI_RX_HEAD_REG UHCI 44 251748 0x0030 | RO

JBA A A 25

UHCI_DATE_REG | UHCI At bl 2t 0x0084 | R/W
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18  UART #5iil#s (UART)

18.7 %Ards

18.7.1 UART %1#73

A/ NI B MBS AT [UART $2ifil g Bk py bl o ORGP ML), BREHhE G WEEy 1 A sde
ks PRI 1-4,

Register 18.1. UART_FIFO_REG (0x0000)

&
2
L
N
& +
A /
@?’QJ \)??\
\31 s|7 o‘
\oooooooooooooooooooooooo| 0 \Reset
UART_RXFIFO_RD_BYTE UARTh 4 b EiJiia) FIFO, (RO)
Register 18.2. UART_MEM_CONF_REG (0x0060)
O L Y ¥
S & &
L &7 $/
S N o @& 04
ROXY Q¥ S\ S
S P & & <+ s
Q)é Q/\&/Q/\&/ Q§/ Q/\&/ Q/\\/ Q/\&/ Q)é
\@o" Nas X Na Na X \@o”
‘31 29|28|27|26 1116 7|6 4|3 1|0‘
\o 0 0|o|o| oxa T 0x0 | 1 | 1 |0\Reset

UART_RX_SIZE i & 77 % /it 4 RX FIFO 53 [a) k/h. Bkl 128 537, (R/W)
UART_TX_SIZE (7 fifigisricgs TXFIFO RyZE AR/ BRI 128 547, (R/W)
UART_RX_FLOW_THRHD it % i i 2 4 o ) e K fEL. - (R/W)

UART_RX_TOUT_THRHD it & 42 L er U AT Iras i TR) R 0, B2 Fugemsh e (BPA& 4 —
ASHAR T R B BTTA) ) o FRUSCER BRI —AN T BT A s TE) R B H. UART_RX_TOUT_EN ¥ 1 Biffil
% UART_RXFIFO_TOUT_INT HiHf. (R/W)

UART_MEM_FORCE_PD ‘& v it{5% il 3¢ ] UART fFfifgs. (R/W)

UART_MEM_FORCE_PU E 1 it {7 5% il 5 UART f#-fifigs . (R/W)
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18  UART #5iil#s (UART)

Register 18.3. UART_INT_RAW_REG (0x0004)

UART_RXFIFO _FULL_INT RAW #2852 i $di £ T UART_RXFIFO_FULL THRHD Fg{E i, 1% 8
Ua R B AL 2 R L. (R/WTC/SS)

UART_TXFIFO_EMPTY_INT_RAW TX FIFO f%dfi /> F UART_TXFIFO_EMPTY_THRHD HHi},
B e R 2 R T (RAWTC/SS)

UART_PARITY_ERR_INT_RAW i g I 21 it i AG 36 (2 8 Rk, 2% sty R b (o B % 22 vl

. (RIWTC/SS)

UART_FRM_ERR_INT_RAW £z iz &6 ) 21 Bl ion et iRt 3 s oy h i 2 e 2w . (R/WTC/

SS)

UART_RXFIFO_OVF_INT_RAW B Hellc ittt FIFO mUFEff s iy, st ih v I O Bl % 22 v

. (RIWTC/SS)

UART_DSR_CHG_INT_RAW iK% DSRN {52 M35 (L, 05084 b7 o A 35 2 v -

(R/WTC/SS)

UART_CTS_CHGL_INT_RAW U il 1 CTSn {55 i H 224, 2 st v Wi (0 B 4 2 o - F

(R/WTC/SS)

UART_BRK_DET_INT_RAW  U{CaS 745 11 A5 A 2 O M, 225 v e o7 il e 2 g B F- (RAWTC/

SS)

UART_RXFIFO_TOUT_INT_RAW B2l 20— A~ i 28 it ) sk UART_RX_TOUT_THRHD i},
ZIR G R W LR R . (R/WTC/SS)

UART_SW_XON_INT_RAW it #5#15 3] XON 47 H. UART_SW_FLOW_CON_EN ¥ 1 i}, #%J5
I W LRl 2= S . (RAWTC/SS)

UART_SW_XOFF_INT_RAW #1320 XOFF <74 H. UART_SW_FLOW_CON_EN % 1 i}, i%
JE b P LR 2 T, (RAWTC/SS)

UART_GLITCH_DET_INT_RAW Sl 887 4R (52 ) H Rl A AS I B B RIS , 2 D v W (02 e 2 v v

. (RIWTC/SS)

WP ...
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18  UART #5iil#s (UART)

Register 18.3. UART_INT_RAW_REG (0x0004)

#% L.

UART_TX_BRK_DONE_INT_RAW % & 1E Atk 5¢ TX FIFO mh i it J5 5¢ i NULL AR % &2 3%
IF, i RO R 2 . (RAWTC/SS)

UART_TX_BRK_IDLE_DONE_INT_RAW %% i 5e foe Jri— > Kb i 14 1) o b [ SR B LIV, 322
JE bty T T O 2 . (RAWTC/SS)

UART_TX_DONE_INT_RAW %3k 458 FIFO Hi B A8 s, %50 T W AL 2w . (R/
WTC/SS)

UART_RS485_PARITY_ERR_INT_RAW RS485 L T HE 280 ) 42 5 2 I 5 G B (6 2
I, BRI T B T (RAWTC/SS)

UART_RS485_FRM_ERR_INT_RAW RS485 #3{T Heicai Al 21 Ak % o] 5 AR n i i, 3%
JEUI6 W AL 2 R . (RAWTC/SS)

UART_RS485_CLASH_INT_RAW RS485 fiixX NG F| A ik -5 U e eh 28 1), R 0h 0 B A%
e, (RIWTC/SS)

UART_AT_CMD_CHAR_DET_INT_RAW  #ifir 46l 2| i 1Y) UART_AT_CMD_CHAR I}, %545
Tl LS 2 m . (RAWTC/SS)

UART_WAKEUP_INT_RAW #; A RXD J:7A5{k %k % # i Light-sleep #3045 % 1
UART_ACTIVE_THRESHOLD i}, %I ba s BisE 2 e . (RIWTC/SS)
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18  UART #5iil#s (UART)

Register 18.4. UART_INT_ST_REG (0x0008)

UART_RXFIFO_FULL_INT_ST UART_RXFIFO_FULL_INT_ENA ‘& 1 i} UART_RXFIFO_FULL_INT )

K& (RO)

UART_TXFIFO_EMPTY_INT_ST UART_TXFIFO_EMPTY_INT_ENA i 1 iy
UART_TXFIFO_EMPTY_INT {2k &7, (RO)

UART_PARITY_ERR_INT_ST UART_PARITY_ERR_INT_ENA & 1 i} UART_PARITY_ERR_INT F:fk

Bi. (RO)

UART_FRM_ERR_INT_ST UART_FRM_ERR_INT_ENA & 1 &} UART_FRM_ERR_INT A ARZAAL,

(RO)

UART_RXFIFO_OVF_INT_ST UART_RXFIFO_OVF_INT_ENA & 1 i} UART_RXFIFO_OVF_INT A&tk

Bi. (RO)

UART_DSR_CHG_INT_ST UART_DSR_CHG_INT_ENA # 1 B UART_DSR_CHG_INT F{ARZS A7

(RO)

UART_CTS_CHG_INT_ST UART_CTS_CHGL_INT_ENA # 1 B} UART_CTS_CHG_INT AJAREAL,

(RO)

UART_BRK_DET_INT_ST UART_BRK_DET_INT_ENA & 1 i} UART_BRK_DET_INT FIR 547 . (RO)

UART_RXFIFO_TOUT_INT_ST UART_RXFIFO_TOUT_INT_ENA & 1 i} UART_RXFIFO_TOUT_INT

RSNz (RO)

UART SW_XON_INT ST UART_SW_XON_INT_ENA % 1 i UART_SW_XON_INT fk . (RO)

UART_SW_XOFF_INT_ST UART_SW_XOFF_INT_ENA # 1 B} UART_SW_XOFF_INT KRS AL,

(RO)

UART_GLITCH_DET_INT_ST UART_GLITCH_DET_INT_ENA & 1 it UART_GLITCH_DET_INT #k

. (RO)

BT ..
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18  UART #5iil#s (UART)

Register 18.4. UART_INT_ST_REG (0x0008)

#% L.

UART_TX_BRK_DONE_INT_ST UART_TX_BRK_DONE_INT_ENA = 1 i)
UART_TX_BRK_DONE_INT fik#sfz. (RO)

UART_TX_BRK_IDLE_DONE_INT_ST UART_TX_BRK_IDLE_DONE_INT_ENA H 1 Ny
UART_TX_BRK_IDLE_DONE_INT FpRZ&z. (RO)

UART_TX_DONE_INT_ST UART_TX_DONE_INT_ENA % 1 i} UART_TX_DONE_INT FRZS AL . (RO)

UART_RS485_PARITY_ERR_INT_ST UART_RS485_PARITY_INT_ENA H 1 i3
UART_RS485_PARITY_ERR_INT [k %7, (RO)

UART_RS485_FRM_ERR_INT_ST UART_RS485_FRM_ERR_INT_ENA b= 1 Fsf
UART_RS485_FRM_ERR_INT FRZ. (RO)

UART_RS485 CLASH_INT_ST UART_RS485 CLASH_INT_ENA = 1 i
UART_RS485_CLASH_INT kS 7. (RO)

UART_AT_CMD_CHAR_DET_INT_ST UART_AT_CMD_CHAR_DET_INT_ENA B 1 Fisf
UART_AT_CMD_CHAR_DET_INT #eRZ&Az. (RO)

UART_WAKEUP_INT_ST UART_WAKEUP_INT_ENA & 1 i} UART_WAKEUP_INT FpIRZSAZ. (RO)
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18  UART #5iil#s (UART)

Register 18.5. UART_INT_ENA_REG (0x000C)

UART_RXFIFO_FULL_INT_ENA UART_RXFIFO_FULL_INT f#ffifgf. (R/W)
UART_TXFIFO_EMPTY_INT_ENA UART_TXFIFO_EMPTY_INT [ffifiefi. (R/W)
UART_PARITY_ERR_INT_ENA UART_PARITY_ERRL_INT [ ffi {7 . (R/W)
UART_FRM_ERR_INT_ENA UART_FRM_ERR_INT fJffifigfii. (R/W)
UART_RXFIFO_OVF_INT_ENA UART_RXFIFO_OVF_INT [ fli g7 . (R/W)
UART_DSR_CHG_INT_ENA UART_DSR_CHG_INT #yfdififii. (R/W)
UART_CTS_CHG_INT_ENA UART_CTS_CHG_INT fffifigfi. (R/W)
UART_BRK_DET_INT_ENA UART_BRK_DET_INT f#ffi i, (RAW)
UART_RXFIFO_TOUT_INT_ENA UART_RXFIFO_TOUT_INT [ i e . (R/W)
UART_SW_XON_INT_ENA UART_SW_XON_INT fffifigfi. (R/W)
UART_SW_XOFF_INT_ENA UART_SW._XOFF_INT fffiggfii. (R/W)
UART_GLITCH_DET_INT_ENA UART_GLITCH_DET_INT f{fifigfir. (R/W)
UART_TX_BRK_DONE_INT_ENA UART_TX_BRK_DONE_INT (/4 ffiggfii. (R/W)
UART_TX_BRK_IDLE_DONE_INT_ENA UART_TX_BRK_IDLE_DONE_INT f#{ifigfi. (R/W)
UART_TX_DONE_INT_ENA UART_TX_DONE_INT f{figfi. (RW)
UART_RS485_PARITY_ERR_INT_ENA UART_RS485_PARITY_ERR_INT [ ffi {7, (R/W)
UART_RS485_FRM_ERR_INT_ENA UART_RS485_PARITY_ERR_INT [{fififi. (R/W)
UART_RS485_CLASH_INT_ENA UART_RS485_CLASH_INT fyffiefi. (R/W)
UART_AT_CMD_CHAR_DET_INT_ENA UART_AT_CMD_CHAR_DET_INT f4ffiigfi. (R/W)

UART_WAKEUP_INT_ENA UART_WAKEUP_INT fJffigEfz. (R/W)
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18  UART #5iil#s (UART)

Register 18.6. UART_INT_CLR_REG (0x0010)

UART_RXFIFO_FULL_INT_CLR & {i Jb{ii 3R UART_RXFIFO_FULL_INT w1l (WT)
UART_TXFIFO_EMPTY_INT_CLR & {ij (i iF i UART_TXFIFO_EMPTY_INT i, (WT)
UART_PARITY_ERR_INT_CLR E{ij It/ i UART_PARITY_ERR_INT 1lf. (WT)
UART_FRM_ERR_INT_CLR #E{/ L iEk UART_FRM_ERR_INT riiff. (WT)
UART_RXFIFO_OVF_INT_CLR #{i t.fi i UART_RXFIFO_OVF_INT Hulkr, (WT)
UART_DSR_CHG_INT_CLR & fi (i iF [ UART_DSR_CHG_INT i, (WT)
UART_CTS_CHG_INT_CLR i t.fi i sk UART_CTS_CHG_INT H1lff. (WT)
UART_BRK_DET_INT_CLR & {i (i i UART_BRK_DET_INT 1}, (WT)
UART_RXFIFO_TOUT_INT_CLR & {3 Jt.{ 3%k UART_RXFIFO_TOUT_INT Hilff. (WT)
UART_SW_XON_INT_CLR {3 g{i 5 B UART_SW_XON_INT Hilff. (WT)
UART_SW_XOFF_INT_CLR E{i Jb{ %[ UART_SW_XOFF_INT Htlr. (WT)
UART_GLITCH_DET_INT_CLR & { thfii i UART_GLITCH_DET_INT iy, (WT)
UART_TX_BRK_DONE_INT_CLR {7 St/ 355 UART_TX_BRK_DONE_INT Hilkf. (WT)

UART_TX_BRK_IDLE_DONE_INT_CLR & {if It {7 35 [fr  UART_TX_BRK_IDLE_DONE_INT  r I#7.
(WT)

UART_TX_DONE_INT_CLR ‘& {i it i 5 UART_TX_DONE_INT ik, (WT)

UART_RS485_PARITY_ERR_INT_CLR ‘& (i tt{i i % UART_RS485_PARITY_ERR_INT i, (WT)

UART_RS485_FRM_ERR_INT_CLR ‘& fii i UART_RS485_FRM_ERR_INT Hiiff. (WT)
UART_RS485_CLASH_INT_CLR ‘Efitt{iiiF Rk UART_RS485_CLASH_INT ik, (WT)

UART_AT_CMD_CHAR_DET_INT_CLR ‘E /{5 [k UART_AT_CMD_CHAR_DET_INT H1i#. (WT)

UART_WAKEUP_INT_CLR E {7t iiE R UART_WAKEUP_INT ik, (WT)
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18  UART #5iil#s (UART)

Register 18.7. UART_CLKDIV_REG (0x0014)

o©
Q7 Q
O >
S oF S N
& &7 & &7
& Nis & X
‘31 24|23 20|19 12|11 0‘
\o 0 000 Q0 O o| 0x0 |o 0 00 0 0 O o| 0x2b6 \Reset
UART_CLKDIV 755 R 50 BEEB 5y - (R/AW)
UART_CLKDIV_FRAG /il 2L/ IV 4 (R/W)
Register 18.8. UART_RX_FILT_REG (0x0018)
S
N &
& &
S o %
QSQ’ Q/S/ Qf\&/
\,\QJO“’ X X
‘31 91 8 |7 0‘
\oooooooooooooooooooooooo 0x8 \Reset

UART_GLITCH_FILT  5&J/NFix 7Bl i A ki & 9205 . (R/W)

UART_GLITCH_FILT_EN ‘&t , fligk RX 55k a8, (R/W)
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18  UART #5iil#s (UART)

Register 18.9. UART_CONFO0_REG (0x0020)

UART_PARITY il &2 56. (R/W)

UART_PARITY_EN E{7t (i UART s . (R/W)
UART_BIT_NUM #&EH K E. R/W)

UART_STOP_BIT_NUM & & {5 LK. (R/W)

UART_SW_RTS % i /i THCEH M o4k RTS /545, (R/W)
UART_SW_DTR % i i THe B 5 M %k DTR {55 (R/W)
UART_TXD_BRK B f7, (ERERIARE R e85 K1k NULL. (R/W)
UART_IRDA DPLX B FF i DA [ FRIHAELEC . (R/W)
UART_IRDA_TX_EN IrDA % i%2$ i shfligefi. (R/W)

UART_IRDA_WCTL 0: #f IDA B 288 11 {8 0; 1+ IrDA Kk gise 11 (1555 10 fiAH[H
(R/W)

UART_IRDA_TX_INV E {7 7§ IrDA Kk ZH T, (R/W)
UART_IRDA_RX_INV & A7 F5% DA Hlege i (R/W)
UART_LOOPBACK Efii sk )T /5 UART [ BRiill it (R/W)
UART_TX_FLOW_EN & {ii A fERE AR AR M= TIRE . (R/W)
UART_IRDA_EN B (i I {58 DA P, (R/W)
UART_RXFIFO_RST & {i {74 {ii UART RX FIFO. (R/W)
UART_TXFIFO_RST & fii gt fi. UART TX FIFO. (R/W)
UART_RXD_INV B {77 # % UART RXD 55 HF. (R/W)
UART_CTS_INV {7t f7 % UART CTS (55 H1F. (R/W)
UART_DSR_INV {7t # %% UART DSR {55#°F-. (R/W)
UART_TXD_INV B {707 #% UART TXD {55 H-F-. (R/W)
UART_RTS_INV E A7 F4 UART RTS {5 H-. (R/W)
UART_DTR_INV B {7t ifiss UART DTR (55, (R/W)

YL
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18  UART #5iil#s (UART)

Register 18.9. UART_CONFO0_REG (0x0020)

#% L.
UART_CLK_EN O: {UFEN G A7anibf SCRps ol 10 sl h A 7e et R kg . (R/W)

UART_ERR_WR_MASK 0: #Hitfiie, SlCas e 10 HdRdiR, Bl AR Ednie A
FIFO. (R/'W)

4

UART_AUTOBAUD_EN i Y BE(E = . (R/W)

pulll

UART_MEM_CLK_EN UART fZfae 1 e =2, RW)

Register 18.10. UART_CONF1_REG (0x0024)

X Q
< & X
5 >
&3/$<5/& /\/ ?/g/ (</®Q <<\)\/
OISR O’ O’
N A/ s s N4 <Y ‘g\
S RISV £ <>
SEEE & &
A\ NEERIENERN ) N)
‘31 24|23|22|21|20|19 10|9 0‘
| 0 | 0 | 0 | 0 | 0x60 | 0x60 \Reset

UART_RXFIFO_FULL_THRHD i 7% B2 8 & 1% 52 BE (B 4 UART_RXFIFO_FULL_INT
Hiilr. (R/W)

UART_TXFIFO_EMPTY_THRHD TX  FIFO B R S T % o Bk
UART_TXFIFO_EMPTY_INT 1. (RAW)

UART_DIS_RX_DAT_OVF [ UART RX $tdi s e . (R/W)
UART_RX_TOUT_FLOW_DIS fifi FH il {4 2 s v e 7 452 1 e idlle_cnt. (R/W)
UART_RX_FLOW_EN UART #lt #s it sheer it . (R/W)

UART_RX_TOUT_EN UART I gsEm ZhsEm g . (R/W)
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18  UART #5iil#s (UART)

Register 18.11. UART_FLOW_CONF_REG (0x0034)

o]
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
?_

Q

ot

UART_SW_FLOW_CON_EN & {7 It {7 {iff 68 %% 4 %i ¥, UART 420k ¥ UART_XON_CHAR
5 UART_XOFF_CHAR it B i F4F XON = XOFF i}, UART_SW_XON_INT &
UART_SW_XOFF_INT i Al el et % . (RAW)

UART_XONOFF_DEL {7 # B Bl Bl P i i AE 7 7F . (R/W)
UART_FORCE_XON E it il Kk anakss Lk . (R/W)
UART_FORCE_XOFF {7t il A ka5 1k Ak . (R/W)
UART_SEND_XON #-fi .37 % 3% XON 44 . Befrph i E 3. (R/W/SS/SC)

UART_SEND_XOFF ‘& {1l % i% XOFF “E4F. MeAr i |3kl . (R/W/SS/SC)

Register 18.12. UART_SLEEP_CONF_REG (0x0038)

>
@2‘
&
&
N
> <
s &
& Na
‘31 109 0‘
\oooooooooooooooooooooo 0xf0 \Reset

UART_ACTIVE_THRESHOLD #j A RXD ¥52s Ak k B i1z 7 B sy, UART M Light-sleep #5=
M. (R/W)
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18  UART #5iil#s (UART)

Register 18.13. UART_SWFC_CONFO0_REG (0x003C)

«\OVQ
Q& &
s &
&/ &7
D & &
®é Q/S 7 Q/S 7
Qb% X X

‘ 31 18 |17 109 0 ‘
‘ o 0 0o o oo o0 0 0 o 0o o o 0x13 0xe0 ‘Reset

UART_XOFF_THRESHOLD RX FIFO i # it % 7 Be i i H. UART_SW_FLOW_CON_EN i 1
i, Ak XOFF F4F. (R/W)

UART_XOFF_CHAR 7t XOFF #i#5 4. (R/W)

Register 18.14. UART_SWFC_CONF1_REG (0x0040)

@O&
& &
S o T
Q)Q\ Qf\&/ Q'\&/
@?’ X X
‘31 18|17 lﬂg 0‘
\o 0 000 0O GOTU OGO OO0 O o| ox11 | ox0 \Reset

UART_XON_THRESHOLD RX FIFO "t/ 7% 5 Bt . UART_SW_FLOW_CON_EN % 1
i, %k XON F4f. (R/W)

UART_XON_CHAR 7%fif XON itsF#47. (R/W)

Register 18.15. UART_TXBRK_CONF_REG (0x0044)

ST
&
> &
QF\Q) K7
@% X
[31 8|7 0‘
ﬁ)ooooooooooooooooooooooo| Oxa \Reset

UART_TX_BRK_NUM it & %4 % 52 J5 4 & NULL 45 %s . UART_TXD_BRK & 1 Bl & .
(R/W)
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18  UART #5iil#s (UART)

Register 18.16. UART_IDLE_CONF_REG (0x0048)

QO
<
& &
N <
Q L
o o &
Q)Q\ Q/\& s Q'\& ’
&Q’% Na X
‘ 31 20 |19 109 0 ‘
‘ 0O 0 0 0 0 0O 0O 0o 0o 0 o0 o 0x100 0x100 ‘ Reset

UART_RX_IDLE_THRHD #2232 Wi — 4 Ko e 5 s ) e o 2% 7 BEPR (B 72 AR A R o, B
fir e LRI ) (B — A ECRR I s A ) ) o (R/W)

UART_TX_IDLE_NUM  Jic & P R 00t i P IR B bR 1], B2 ARG IR ] (B — 1 B i 95 4 R

&), (R/W)
Register 18.17. UART_RS485_CONF_REG (0x004C)
N N
S S
o7 SYOUR
Q Ol
N ét\g),(\-/é Q Q/é
&7 T B S S’
™ DA XY N/ QX
S s EEFE R
Q‘é Q/S/ le/Q/S/Q/S/Q/S/Q/S/Q/S/
§®% 0?‘ \5?‘ 0?‘ 0?‘ \)V‘ \)V‘ \)V‘
‘31 109 6 5 4 3 2 1 0 ‘
‘OOOOOOOOOOOOOOOOOOOOOO 0 OOOOOO‘Reset
UART_RS485_EN & {ij It {7 i4% RS485 Hizl . (R/W)
UART_DLO_EN ‘& {7itfz, ZERfE RN 1 47, (R/W)
UART DL1_EN FE{ilbf7, FEREIRAL 147, (R/W)
UART_RS485TX_RX_EN & #57#E RS485 #HzU R ik gt , B A7 A7 Re el Ui . (R/
W)
UART_RS485RXBY_TX_EN 1'h1: RS485 2L sk ik i i (i fig RS485 K ikes KiXEHHE. (R/W)
UART_RS485_RX_DLY_NUM ZEiR B8 1 (55 . (R/W)
UART_RS485_TX_DLY_NUM &R &2 m N EE-. (R/W)
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18  UART #5iil#s (UART)

Register 18.18. UART_CLK_CONF_REG (0x0078)

Ox1 0x0

0x0

UART_SCLK_DIV_B /34l 2508953 B (R/W)
UART_SCLK_DIV_A i 2805 1. RW)

UART_SCLK_DIV_NUM 4345 2RI HE AR 4. (R/W)

UART_SCLK_SEL ## UART B4k, 1: APB_CLK; 2: FOSC_CLK; 3: XTAL_CLK, (R/W)

UART_SCLK_EN E{itfr, fiifie UART TX/RX {figk. (R/W)
UART_RST_CORE [mItfii4eE 1 55 0, & UART TX/RX, (R/W)
UART_TX_SCLK_EN ‘E-{f .7, ffifE UART TX B4k, (R/W)
UART_RX_SCLK_EN ‘{7 tf, f#ifg UART RX 4. (R/W)
UART_TX_RST_CORE [itfisc5 1 j55 O, &z UART TX. (R/W)

UART_RX_RST_CORE [#ltfi4c5E 1 55 0, &/ UART RX. (R/W)

Register 18.19. UART_STATUS_REG (0x001C)

S o
Q7 o7
LLE 5 o LLF o o
Q/S/Q/\&/Q/\&/ Q)é Q§/ Q'\&/Q'\&/Q'\&/ @é Q'\&/
FIYX & X FIX & N
‘ 31 | 30 | 29 |28 2i25 16| 15 | 14 | 13 |12 10|9 0‘
\1|1|1E 0 or 0 |1|1|o|o 0 o| \Reset

UART_RXFIFO_CNT 7#fi RX FIFO thg sl 354k, (RO)
UART_DSRN i%{ii 3% P UART DSR {555 F{. (RO)
UART_CTSN #%{i/R i UART CTS {55 HHFEH. (RO)
UART_RXD iZ{ii#/R 3% UART RXD {5 S HLF{H. (RO)
UART_TXFIFO_CNT fgfi# TX FIFO ¥ 1%k, (RO)
UART_DTRN it fii i UART DTR {55 - (RO)
UART_RTSN i3RI R UART RTS (5517, (RO)

UART_TXD it fiis5m N UART TXD {55y L. (RO)
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IREER BB 321

18  UART #5iil#s (UART)

Register 18.20. UART_MEM_TX_STATUS_REG (0x0064)

&
& 3
. ¢
O <+ S &
Q)Q\ Q/S/ ®é Q/S/
\@% X @? X
‘31 21|20 11|10 |9 0‘
\o 00 00 O0OO0OOU OO0 O 0x0 0 0x0 \Reset

UART_APB_TX_WADDR 7E# {1t APB a4k 5 TX FIFO Wi#EfiE TX FIFO (At (RO)

UART_TX_RADDR #£ TX FSM ifi i Tx_FIFO_Ctrl 2R 17-6i% TX FIFO iR Hitt. (RO)

Register 18.21. UART_MEM_RX_STATUS_REG (0x0068)

& @QQ
Q N
e &
> A ) Q
&° Q/\\g\ s° Q/\&Y
\@% Na @? X
‘31 21|20 11|10 |9 0‘
\o 000 00O 0O OO0 O 0x200 0 0x200 \Reset

UART_APB_RX_RADDR 744813 APB M2 iEEE RX FIFO %t 764 RX FIFO i fmAs il .
UARTO 3} 0x200, UART1 4 0x280, UART2 34 0x300. (RO)

UART_RX_WADDR 7 Rx_FIFO_Ctrl 5 RX FIFO I##fi% RX FIFO Fffs . UARTO 3 0x200,
UARTT % 0x280, UART2 % 0x300. (RO)

Register 18.22. UART_FSM_STATUS_REG (0x006C)

O\§ O\S&
\sq\./ Q~\\_/
') A 7 A 7
Q)&Q’ Q’S? Q’S?
@% \5?‘ X
t31 8|7 4|3 0
@ooooooooooooooooooooooo| 0 | 0 Reset

UART_ST_URX_OUT I #srIREF B (RO)

UART_ST_UTX_OUT %k E$neikSFE:. (RO)
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18  UART #5iil#s (UART)

Register 18.23. UART_LOWPULSE_REG (0x0028)

55
&
N4
2
0\/
S
S NS
5 &7
@? X
‘31 2|1 o‘
‘O o o0 o o o o o o o o o o o o o o o o0 o Oxfff ‘Reset

UART_LOWPULSE_MIN_CNT 77 fifi {1k FL ~F- fik ob 199 S5 S 5 2 F [R), T B0 Rp SR A0, PR 67 02
APB_CLK E#fE . (RO)

Register 18.24. UART_HIGHPULSE_REG (0x002C)

55
N
Q//
)
0\/
X
) Y
5° &
@;% X
‘31 12|11 0‘
\ooooooooooooooooooooL Oxfff \Reset

UART_HIGHPULSE_MIN_CNT 77 fifff < L ks RS2 TR TR il , s APB_CLK
. (RO)

Register 18.25. UART_RXD_CNT_REG (0x0030)

K
S
&Q
& ¢
Q}A QI\&/
& X
‘31 10|9 0‘
[0 0 oo oo o0oo0o0o00000O00O0OGO0O0OGO0GO0O0O0 O 0x0 |Reset
UART_RXD_EDGE_CNT 7¢fi RXD 28k cs. HITBdRretail . (RO)
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18  UART #5iil#s (UART)

Register 18.26. UART_POSPULSE_REG (0x0070)

5SS
&
<7
&
2
)
I L
s &
@? X
‘31 12|11 0‘
‘OOOOOOOOOOOOOOOOOOOO Oxfff ‘Reset

UART_POSEDGE_MIN_CNT 77> T 2 [ i) B/ N AR TR(E. F Beaail . (RO)

Register 18.27. UART_NEGPULSE_REG (0x0074)

5
&
(<//
©)
&
O
) &
5° &
& Na
‘31 12 | 11 0‘
‘OOOOOOOOOOOOOOOOOOOO Oxfff ‘Reset

UART_NEGEDGE_MIN_CNT 77fi#i A~ it Z 1 s N AT T BE . T BreRAa . (RO)

Register 18.28. UART_AT_CMD_PRECNT_REG (0x0050)

K
(%
%
7/
Q)& <
N K7
% Q
@;9 X
‘31 16 | 15 0‘
‘O 0O 00 0 0 0 0 O o0 0O 0O o o o0 o 0x901 ‘Reset

UART_PRE_IDLE_NUM Jii & 2 it #3250 55—~ AT_CMD “FAF A 23 PRI, B AL HORRasf ] ()
telfi— AR TR o (RAW)
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18  UART #5iil#s (UART)

Register 18.29. UART_AT_CMD_POSTCNT_REG (0x0054)

$\$
<<,/
Q\/
N
%&/
SN QO
& &7
§®9 X
‘31 16|l5 0‘
\oooooooooooooooo| 0x901 \Reset

UART_POST IDLE_NUM it 5t J5 i~ AT_OMD /1R S5m0 I ], 26052 L 1) B
st LR BT AR AT . (RAW)

Register 18.30. UART_AT_CMD_GAPTOUT_REG (0x0058)

&
N)
O
Q
N\ +C9
b 7/
é\g\

& X

‘31 16 | 15 0‘

‘OOOOOOOOOOOOOOOO 1 ‘Reset

UART_RX_GAP_TOUT [ic# AT_CMD F4FRYIIFARS 7], B RRm ) (BPA&H— A LRI R i

HE ) . (R/W)
Register 18.31. UART_AT_CMD_CHAR_REG (0x005C)
Q\
K ol
» o7
& o
S o8 w7
@é Q/S/ Q,S/
ﬁQ;% X X
‘31 16 | 15 8|7 0‘
\oooooooooooooooo 0x3 0x2b \Reset
UART_AT_CMD_CHAR it & AT_CMD FfFHINE . (R/W)
UART_CHAR_NUM il Bl #eliiE s AT_CMD R4k, (R/W)
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18  UART #5iil#s (UART)

Register 18.32. UART_DATE_REG (0x007C)

&
&
Qf\\/
X

E 3

\ 0x2008270 \ Reset

UART_DATE JiRAF il & fide . (R/W)

Register 18.33. UART_ID_REG (0x0080)

&
S8
N
O/
AN Q

NaN's X

‘ 31 30 |29 0 ‘

\ o] 0x000500 \Reset

UART_ID [t UART_ID, (R/W)

UART _UPDATE_CTRL HF#miF 4, 0 2l Bi5, 3 m UART_REG_UPDATE &
1 W a% . 10 AAras B 8hR2 2 UART Core 4. (R/W)

UART_REG_UPDATE iz Bts 1, 3 rarE 2 2] UART Core Ifphik. %7 BHER 258
R R AEPF A . (RAW/SC)

18.7.2 UHCI 5152

A /NS 1) A H IR 3 SR AR T [UHCH g2 ) 2% Setuhik bk s CREGP k), B SHhlGE L2535 1 2 tide
5% R 1-4.
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18  UART #5iil#s (UART)

Register 18.34. UHCI_CONFO_REG (0x0000)

N
& Forlel
N N N NN NN O OO N ON O
& S LS

‘ 31 1312 | 11 | 10 9
1

‘OOOOOOOOOOOOOOOOOOOOO1

UHCI_TX_RST [mitfii5e5 1 F5 0 A Ekashl. R/W)

UHCI_RX_RST [ itfife5 1 5 0 B AgisRESHl. (R/W)

UHCI_UARTO_CE E{iItf, 4 UHCI fil UARTO Hii%. (R/W)

UHCI_UART1_CE E{iltf, 4 UHCI fil UART1 ik, (R/W)

UHCI_UART2_CE E({illtfii, ¥ UHCI Fil UART2 #Hi%. (R/W)

UHCI_SEPER_EN ELf7IA7, SRR AT Bl (R/W)

UHCI_HEAD_EN Ef7itfr, xRk amisidit. R/W)

UHCI_CRC_REC_EN ‘E{itf, ffifif UHCI #zli 16 iz CRC. (R/W)
UHCI_UART _IDLE EOF_EN # i 1, UHCI 75 UART 23 B e - e s (R/W)

UHCI_LEN_EOF_EN 7t 1, UHCH a2y 15830 2 1 1 fEL 457 L 4oy o Acdle
UHCI_HEAD_EN > 1 i}, %{#2 UCH! $ii Rk BRI A 2L 14 K )8 5 UHCI_HEAD_EN % 0
f, BIECAFCE . A ILAIE O, UHCHS e e 31 OxcO JE 3 k3 e B s . (R/W)

UHCI_ENCODE_CRC_EN ‘Efij ltfi;, FEGREMAEM 16 £ CCITT-CRC F 4 B 5¢ 2 A
(R/W)

UHCI_CLK_EN. O: {UFEN 5 aFf7as bl St o 1 SBHFFAF 8 IT R . (R/W)

UHCI_UART_RX BRK_EOF_EN 7 fi & 1, UART Uit#] NULL iif5 UHCH S48 1k Balloh 2t .
(R/W)
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18  UART #5iil#s (UART)

Register 18.35. UHCI_CONF1_REG (0x0018)

L

N7 A\ N N N N N O
& \)\%o X \%o\;\%o\;\%o\;\%o\;%\o\;%\o/

‘31 9| 8 7 6 5 4 3 2 1 0‘

\oooooooooooooooooooooooooo110011\Reset

UHCI_CHECK_SUM_EN  UHCI et iAo A i A AR B AL (R/W)
UHCI_CHECK_SEQ_EN UHCI il st 46 & e 41 5 iy (R A (R/W)
UHCI_CRC_DISABLE & fiiitfii, 3¢#F CRC 4. UHCH A rp it Bl se B A M A2 R 2 1. (R/W)
UHCI_SAVE_HEAD E{itfii, 1& UHCI Bt rfegidi ti k. (R/W)
UHCI_TX_CHECK_SUM_RE B itfi, FIAEFAmEEERE. (R/W)

UHCI_TX_ACK_NUM_RE {fE# S it W SERRAD I, B AL ACK gzt tl. (R/W)
UHCI_WAIT_SW_START {5 1 H, UHCI Zifib ek ST_SW_WAIT fkzs. (R/W)

UHCI_SW_START #247j UHCI_ENCODE_STATE 2y ST_SW_WAIT R4, Bk 1 i} UHCI JF
KR, (RAW/SC)

Register 18.36. UHCI_ESCAPE_CONF_REG (0x0024)

UHCI_TX_CO0_ESC_EN E{7Itfii, £ DMA Hldu i i 745 OxcO. (R/W)

UHCI_TX DB_ESC_EN Efiitfii, 7£ DMA Sl iidis i b 74F Oxdb. (R/W)
UHCI_TX_11_ESC_EN E{7t7, £ DMA BB fiids 745 Ox11. (R/W)
UHCI_TX_13_ESC_EN {77, 7 DMA Bl i fp s 745 0x13, (R/W)
UHCI_RX_CO_ESC_EN BNz, 7 DMA KIREHam FRIR AR 5 74F Oxc0. (R/W)
UHCI_RX_DB_ESC_EN Efittfii, 7 DMA Kk Bl i F AT A2 747 Oxdb. (R/W)
UHCI_RX_11_ESC_EN E{iit(i, 7E DMA s Rk T A 74 Ox11. (R/W)

UHCI_RX_13_ESC_EN ‘B Iltfi, £ DMA %K B0 ish ARk AT B i 45 245 Ox13. (R/W)
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18  UART #5iil#s (UART)

Register 18.37. UHCI_HUNG_CONF_REG (0x0028)

S Ny %\e@
K7 K7 & K7 K7 &
& & & & & &
RPN N NN N
O s O 4 O 7 O s O s O Ve
N N K K K K
@6\ Qt\g\ #\ Qz\g\ <<\ <<\ ,dg\
%Q)(A Q\/ C)\/ C)\/ C}/ Q\/ Q\/
@ SN X XX X
‘31 24|23|22 20|19 12|ll|10 3|7 0‘
\o 0 000 Q0 O o|1| 0 | ox10 |1| 0 | 0x10 \Reset

UHCI_TXFIFO_TIMEOUT 717 {H . DMA it it p2 A4 UHCI_TX_HUNGINT sl (R/
W)

UHCI_TXFIFO_TIMEOUT_SHIFT H Tt & 4um RfE. R/W)
UHCL_TXFIFO_TIMEOUT_ENA TX FIFO #: st da it i e . (R/W)

UHCI_RXFIFO_TIMEOUT f#fi#iif{f. DMA 21 RAM % da it i =4 UHCILRX_HUNG_INT H:
Wr. (R'W)

UHCI_RXFIFO_TIMEOUT_SHIFT HF & it 4umK(E. (R/W)

UHCI_RXFIFO_TIMEOUT_ENA DMA %&£ AR I ERESr . (RW)

Register 18.38. UHCI_ACK_NUM_REG (0x002C)

@Q
S
S N
& o o
& NN
‘31 4 3 2 0‘
‘OOOOOOOOOOOOOOOOOOOOOOOOOOOO1 OXO‘Reset
UHCI_ACK_NUM {4342 Hfi F (19 ACK {H. (R/W)
UHCI_ACK_NUM_LOAD i Jtf, Jnz UHCI_ACK_NUM Rr & HfH. (WT)
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18  UART #5iil#s (UART)

Register 18.39. UHCI_QUICK_SENT_REG (0x0034)

UHCI_SINGLE_SEND_NUM {44 single_send iz, (R/W)
UHCI_SINGLE_SEND_EN E{i; /v {#ifE single_send #izl & %456, (R/W/SC)
UHCI_ALWAYS_SEND_NUM #¢5¢ always_send iz, (R/W)

UHCI_ALWAYS_SEND_EN ‘& i/ Jt{v i GE always_send #i: & %56, (R/W)

Register 18.40. UHCI_REG_QO0_WORDO_REG (0x0038)

E ]

‘ 0x000000 ‘ Reset

UHCI_SEND_QO_WORDO 7 UHCI_ALWAYS_SEND_NUM 5 UHCI_SINGLE_SEND_NUM # #
A PR Sk B A . (RAW)

Register 18.41. UHCI_REG_Q0_WORD1_REG (0x003C)

E 3

‘ 0x000000 \ Reset

UHCI_SEND_QO_WORD1 7 UHCI_ALWAYS_SEND_NUM &} UHCI_SINGLE_SEND_NUM & 5 5t
A AR KR w7 4. (R/W)

REFER 329 ESP32-S3 TRM (fii % i v0.2)

S SRR UL


https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=5422&sections=&version=0.2

18  UART #5iil#s (UART)

Register 18.42. UHCI_REG_Q1_WORDO_REG (0x0040)

E ]

‘ 0x000000 \ Reset

UHCI_SEND_Q1_WORDO 7 UHCI_ALWAYS_SEND_NUM &, UHCI_SINGLE_SEND_NUM #15
PR 2k A d . (R/W)

Register 18.43. UHCI_REG_Q1_WORD1_REG (0x0044)

E ]

‘ 0x000000 \ Reset

UHCI_SEND_Q1_WORD1 7 UHCI_ALWAYS_SEND_NUM & UHCI_SINGLE_SEND_NUM # #
AP Sk B A7 . (RAW)

Register 18.44. UHCI_REG_Q2_WORDO_REG (0x0048)

E 3

‘ 0x000000 \ Reset

UHCI_SEND_Q2_WORDO 7 UHCI_ALWAYS_SEND_NUM &} UHCI_SINGLE_SEND_NUM & 5 5
AR Rk A A . (RAW)
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18  UART #5iil#s (UART)

Register 18.45. UHCI_REG_Q2_WORD1_REG (0x004C)

E ]

‘ 0x000000 \ Reset

UHCI_SEND_Q2_WORD1 7 UHCI_ALWAYS_SEND_NUM =, UHCI_SINGLE_SEND_NUM #5715
PR 2k A d . (R/W)

Register 18.46. UHCI_REG_Q3_WORDO_REG (0x0050)

E ]

‘ 0x000000 \ Reset

UHCI_SEND_Q3_WORDO 7 UHCI_ALWAYS_SEND_NUM & UHCI_SINGLE_SEND_NUM # #
AP Sk B A7 . (RAW)

Register 18.47. UHCI_REG_Q3_WORD1_REG (0x0054)

E 3

‘ 0x000000 \ Reset

UHCI_SEND_Q3_WORD1 7 UHCI_ALWAYS_SEND_NUM &} UHCI_SINGLE_SEND_NUM & 7 5
AR Rk A A . (RAW)
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18  UART #5iil#s (UART)

Register 18.48. UHCI_REG_Q4_WORDO_REG (0x0058)

E ]

‘ 0x000000 \ Reset

UHCI_SEND_Q4_WORDO 7 UHCI_ALWAYS_SEND_NUM =, UHCI_SINGLE_SEND_NUM #15
PR 2k A d . (R/W)

Register 18.49. UHCI_REG_Q4_WORD1_REG (0x005C)

N
OQ\Q
AN
el

E ]

‘ 0x000000 \ Reset

UHCI_SEND_Q4_WORD1 7 UHCI_ALWAYS_SEND_NUM & UHCI_SINGLE_SEND_NUM # #
AP Sk B A7 . (RAW)

Register 18.50. UHCI_REG_Q5_WORDO_REG (0x0060)

E 3

‘ 0x000000 \ Reset

UHCI_SEND_Q5_WORDO 7 UHCI_ALWAYS_SEND_NUM &} UHCI_SINGLE_SEND_NUM & 5 5t
AR Rk A A . (RAW)
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18  UART #5iil#s (UART)

Register 18.51. UHCI_REG_Q5_WORD1_REG (0x0064)

E ]

‘ 0x000000 \ Reset

UHCI_SEND_Q5_WORD1 7 UHCI_ALWAYS_SEND_NUM =, UHCI_SINGLE_SEND_NUM #15
PR 2k A d . (R/W)

Register 18.52. UHCI_REG_Q6_WORDO_REG (0x0068)

B |

‘ 0x000000 \ Reset

UHCI_SEND_Q6_WORDO 7 UHCI_ALWAYS_SEND_NUM & UHCI_SINGLE_SEND_NUM # #
AP Sk B A7 . (RAW)

Register 18.53. UHCI_REG_Q6_WORD1_REG (0x006C)

B |

‘ 0x000000 \ Reset

UHCI_SEND_Q6_WORD1 7 UHCI_ALWAYS_SEND_NUM &} UHCI_SINGLE_SEND_NUM & 5 5t
AR Rk A A . (RAW)
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18  UART #5iil#s (UART)

Register 18.54. UHCI_ESC_CONFO0_REG (0x0070)

& *
& ol -
<</%C)/ Q/%O/ \2\?‘
Q\/ Q\/ Q\/
GQ)& ég((/ %(8((/ é%
N/ N/ N/
& S S S

\o 0 000 0 0 O Oxdc Oxdb 0xcO \Reset
UHCI_SEPER_CHAR & S F4mf i) 4 bass, XAk 0xCO. (R/W)

UHCI_SEPER_ESC_CHARO & ¥ SLIP #: X A8 — 74, BRikh OxDB. (R/W)
UHCI_SEPER_ESC_CHAR1 & ¥ SLIP # SUF A —AF4F, BRikh OxDC., (R/W)
Register 18.55. UHCI_ESC_CONF1_REG (0x0074)
N Q
%\@ %\v@
7 o3 o3
& & &

& & & 5

%Q)é Q\Q\/ \2\0\/ o
N S S S

‘31 24123 16 | 15 8|7 0‘

\o 0 00 0 0 0 O Oxdd Oxdb Oxdb \Reset
UHCI_ESC_SEQO /& SRt F4T, BRiAK AIME SLIP % U551 5 — 451 OxDB. (R/W)
UHCI_ESC_SEQO_CHARO 7 ¥ SLIP % SUFBIRI 56 —A~F4F, BRikkh OxDB. (R/W)
UHCI_ESC_SEQO_CHART1  Hif & . SLIP % SUFHI 55 —ANF4F, Bk OxDD. (R/W)

Register 18.56. UHCI_ESC_CONF2_REG (0x0078)
& &*

\9‘* ’\9\2\?\ N

) O O

& & ?@

S 69/ @y 69
%Q)é O O o
@2) 0‘2\ 0‘2‘ \)‘2\

‘31 24|23 16|15 8|7 0‘

\o 0 00 0 0 0O o| Oxde | Oxdb | ox11 \Reset
UHCI_ESC_SEQ1 & L FTRHmBITFAF, ERANHERETSF Ox11. (R/W)
UHCI_ESC_SEQ1_CHARO i X SLIP # U5 5 —A~F4F, Bk OxDB. (R/W)
UHCI_ESC_SEQ1_CHAR1 & ¥ SLIP # LRSI RIS —ANF4F, Bk OxDE. (R/W)
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18  UART #5iil#s (UART)

Register 18.57. UHCI_ESC_CONF3_REG (0x007C)

[0 0 000 o000 Oxdf Oxdb 0x13 |Reset

UHCI_ESC_SEQ2 & LR4EINTFAT, BRANAIERIEFAF 0x13. (R/W)
UHCI_ESC_SEQ2_CHARO ‘E X SLIP % Y J#H M — 74, BRiAk OxDB., (R/W)

UHCI_ESC_SEQ2_CHAR1 /¢ X SLIP % L FHHI%6 —F4F, BRiAKH OxDF. (R/W)

Register 18.58. UHCI_PKT_THRES_REG (0x0080)

S NaYg
6‘2@@ \2\0\8
N N
‘ 31 13 | 12 0 ‘

\ooooooooooooooooooﬁ[ 0x80

‘ Reset

UHCI_PKT_THRS UHCI_HEAD_EN % O Wit &K b Al . (R/W)
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18  UART #5iil#s (UART)

Register 18.59. UHCI_INT_RAW_REG (0x0004)

O
OO IR NN NNy
R 7R IS OO O <
s AR RSy
& SRR
8 7 6 5 4 3 2 1 0‘

o]
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
R

Q

ol

UHCI_RX_START_INT_RAW UHCI_RX_START_INT H ¥4 Ga s Wi fr . 4 Fader o & 2e il &
Wr. (R/WTC/SS)

UHCI_TX_START_INT_RAW UHCI_TX_START_INT s 4G Wiz, DMA 5 I 2] 45 B 728 sl %2
F. (RAWTC/SS)

UHCI_RX_HUNG_INT_RAW UHCI_RX_HUNG_INT ki JE da R . DMA 3215 BHE Bir 32 s a8
L FCE (Al 2 K. (RAWTC/SS)

UHCI_TX_HUNG_INT_RAW UHCI_TX_HUNG_INT H 7 J5 b v oz . DMA 35250 RAM $CHE fir 2 it
['] 8 o i B s A & P . (R/WTC/SS)

UHCI_SEND_S_REG_Q_INT_RAW UHCI_SEND_S REG_Q_INT Wi B i v i 2. UHCH {ii
single_send #3335 58 E kil & Ho . (RAWTC/SS)

UHCI_SEND_A _REG_Q_INT_RAW UHCI_SEND_A _REG_Q_INT =it JE 4G s W7 . UHCH fifi ] al-
ways_send iz ) K 16 A il A& Rl (R/WTC/SS)

UHCI_OUT_EOF_INT_RAW [UHCI_OUT_EOF_INT H i EiG w7 . Bl ki ng EOF A 48R
fil % ;. (RAWTC/SS)

UHCI_APP_CTRLO_INT_RAW UHCI_APP. CTRLO_INT S RT3 BN B S TR IV
UHCI_APP_CTRLO_IN_SET & 1 Hfit % H11¥r. (R/W)

UHCI_APP_CTRL1_INT RAW UHCI_APP_CTRL1_INT SRR T €1 DT < S S T (VA
UHCI_APP_CTRL1_IN_SET & 1 Hfil & F1ikr. (R/W)
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18  UART #5iil#s (UART)

Register 18.60. UHCI_INT_ST_REG (0x0008)

Q7R SN <
& R R K L ek
& S LPE
N S NN

w
N
-

i
o

Reset

UHCI_RX_START_INT_ST UHCI_RX_START_INT_ENA & 1 i} UHCI_RX_START_INT H Wi 5l

. (RO)

UHCI_TX_START_INT_ST UHCI_TX_START_INT_ENA & 1 i} UHCI_TX_START_INT W i i i v
Wiz, (RO)

UHCI_RX_HUNG_INT_ST UHCI_RX_HUNG_INT_ENA % 1 i} UHCI_RX_HUNG_INT i1 e v
Wifz. (RO)

UHCI_TX_HUNG_INT_ST UHCI_TX_HUNG_INT_ENA & 1 i} UHCI.TX_HUNG_INT w7 5 il o
Wiz, (RO)

UHCI_SEND_S_REG_Q_INT_ST UHCI_SEND.S REG_Q INT_ENA s 1 ih)

UHCI_SEND_S_REG_Q_INT H i ik s ifiz. (RO)

UHCI_SEND_A REG_Q_INT_ST UHCI SEND_A REG Q INT_ENA = 1 iy
UHCI_SEND_A_REG_Q_INT H ¥yt ieh iz, (RO)

UHCI_OUTLINK_EOF _ERR_INT_ST UHCI_OUTLINK_EOF_ERR_INT_ENA iR 1 i3
UHCI_OUTLINK_EOF_ERR_INT = Wi 5t Wi . (RO)

UHCI_APP_CTRLO_INT_ST UHCI_APP_CTRLO_INT_ENA & 1 B} UHCI_APP_CTRLO_INT H1 iy

St Wz . (RO)
UHCI_APP_CTRL1_INT_ST UHCI_APP_CTRL1_INT_ENA & 1 i} UHCI_APP_CTRL1_INT 1
Gl RO (Re)
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18  UART #5iil#s (UART)

Register 18.61.

UHCI_INT_ENA_REG (0x000C)

[ ]e]

UHCI_RX_START_INT_ENA UHCI_RX_START_INT Hrlkf i gz .
UHCI_TX_START_INT_ENA UHCI_TX_START_INT w1/ Az «
UHCI_RX_HUNG_INT_ENA UHCI_RX_HUNG_INT Hr kit i GEfr «
UHCI_TX_HUNG_INT_ENA UHCI_TX_HUNG_INT ¥ i e .
UHCI_SEND_S_REG_Q_INT_ENA UHCI_SEND_S_REG_Q_INT i e .
UHCI_SEND_A_REG_Q_INT_ENA UHCI_SEND_A_REG_Q_INT it e .
UHCI_OUTLINK_EOF_ERR_INT_ENA UHCI_OUTLINK_EOF_ERR_INT [k () (i 21 .
UHCI_APP_CTRLO_INT_ENA UHCI_APP_CTRLO_INT i fiifig (v .

UHCI_APP_CTRL1_INT_ENA UHCI_APP_CTRLA_INT s [ { G217

IREER BB

338

S SRR UL

(R/W)

(R/W)

(R/W)

(R/W)

(R/W)
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18  UART #5iil#s (UART)

Register 18.62. UHCI_INT_CLR_REG (0x0010)

fof ool

«
o] e |

=
o~
o[- |
oo

UHCI_RX_START_INT_CLR {73 UHCI_RX_START_INT H1lff. (WT)
UHCI_TX_START_INT_CLR ‘& {i It.{v i Fx UHCI_TX_START_INT H1lr. (WT)
UHCI_RX_HUNG_INT_CLR £ it {73 B UHCI_RX_HUNG_INT H i, (WT)
UHCI_TX_HUNG_INT_CLR A7 (73 F UHCI_TX_HUNG_INT ", (WT)
UHCI_SEND_S_REG_Q_INT_CLR #{ii tt.{i;iF [ UHCI_SEND_S_REQ_Q_INT H1lfi. (WT)
UHCI_SEND_A_REG_Q_INT_CLR & {i it ¥ UHCI_SEND_A_REQ_Q_INT H1lff. (WT)
UHCI_OUTLINK_EOF_ERR_INT_CLR & {i/ it i UHCI_OUTLINK_EOF_ERR_INT 1}, (WT)
UHCI_APP_CTRLO_INT_CLR # i Itfiii# i UHCI_APP_CTRLO_INT ik, (WT)

UHCI_APP_CTRL1_INT_CLR &t fiif i UHCI_APP_CTRLI_INT ik, (WT)

Register 18.63. UHCI_APP_INT_SET_REG (0x0014)

£
\§§§’
Q7
P
D ??Q &Q’

Q)Q\ C)\/C)\/

2 SRS

@ NN

\oooooooooooooooooo0ooooooooooooo\Rese»c

UHCI_APP_CTRLO_INT_SET UHCI_APP_CTRLO_INT HrWFfak (it & 8. (WT)

UHCI_APP_CTRL1_INT_SET UHCI_APP_CTRL1_INT W4k - & 98, (WT)
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18  UART #5iil#s (UART)

Register 18.64. UHCI_STATEO_REG (0x001C)

& <
& §?
o7 %
7/
> §
S <§</ 3
QJ(A O\/ C)\/
& NS NS
A\ S N
‘31 6|5 3|2 0
\oooooooooooooooooooooooooo|0|0\Reset

UHCI_RX_ERR_CAUSE ¥t DMA 33l 3| 45 iR i isf R /n A5 1R 2 8, 3'b001: HCI A3 45 56 Fl gt % ;
3'b010: HOI {551 24815 . 3'b011: HCI 43 CRC 4815 ; 3'b100: %% OxcO {H42 k) HCI 41
AsEHE; 3'b101: K3 OxcO {Hiz R HCI f5¢%E; 3'b110: CRC Kill4i%. (RO)

UHCI_DECODE_STATE UHCI f#i 48k 7%5. (RO)

Register 18.65. UHCI_STATE1_REG (0x0020)

&
<<//
&
S S
‘\A \ /
G_)Q) \2\0
N S
‘31 312 0
\ooooooooooooooooooooooooooooooReset
UHCI_ENCODE_STATE UHCI 4% 2&k7. (RO)
Register 18.66. UHCI_RX_HEAD_REG (0x0030)
&
Q:\‘/
O\/
R
[ 0]
‘ 0x000000 \ Reset
UHCI_RX_HEAD 7 4 miiz B ik 3k (RO)
Register 18.67. UHCI_DATE_REG (0x0084)
Q\é\@
C)\/
R
‘31 0‘
\ 0x2010090 \ Reset
UHCI_DATE fliAz il 7 fis . (R/W)
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19 WLIREE D (TWAI®)

19 Mk Fmn (TWAIR)

19.1  Hifid

WL R H 1 (Two-wire Automotive Interface, TWAI®) Pl —FhL T4, ZHBAEE L, BAKMEIR. &
PERE RS S DA B N BRSO e MR & BE . TWAL PSGE I THRER TR (FT2 0045 19.3 2),

ESP32-S3 fu & —A> TWAI #iiilds, wlilad SMARICA SRR S TWAI B4k, TWAI 42 il 8% 5 — 51 Se it i ST RE
Mz, AT ARG Tk A3k sEd] . 25 A a5,

19.2  FRFHE
ESP32-S3 TWAI f:il 4 H A LA etk
® 7% 1ISO 11898-1 Hpi (CAN #iiis 2.0)
o Sofftnifetna (11-bit RIRFF) Fig sl (29-bit HRIRFT)
o 7§ 1 Kbit/s ~ 1 Mbit/s i3 %
P EREZ LI (2N
- IEHR
- A ORI s )
- B CRIEBAR AT )
* 64-byte #i FIFO
o Rk Ak
- R (CRAESTIRINA S A STE R 4 %)
= AR AN (TWAL 2 il ] 2 5 A Eei 50
o BBy (GCRF BUSHAS FINE B A siaX)
o AN AL B
- MR
— A DR A A PR T
- SR e
- (PEE KA

19.3  JfEPERHL
19.3.1 TWAI Mg

TWAL iS4 O A, A4 A DESR U T TS . TWAL B S AT R
PEfE:

S AR ARy TWAL R R R TR, PRICA I T L TR et
7, PR AT (ORI ) . TWAL 14 SCH G R A RIS B4 (NRZ) .
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19 WLIREE D (TWAI®)

Brffi: ST T S EEARASIAER A, BAERASHE ) O, KRR HEN 1, %k BHERASHCR
45 H AR IR A MR 45 LSS B2 L LA (I, 2400, 3isk) i3S R
5231

Brlfid: TWAI SiSCHOSESSBREL 263 0. A BB (PR B AL W0FESE A .
B —NTAM. I, BCE] 5 AL R WA T GEIUA L. BRI T DL ik SOF,
i, . SO CRC F#71 (ATB W4 19.3.2 2).

A AR AR L, SOt R BRI 0 . 45 8 LIRS (5L, IRk
Hiist (TSI 1933 ).

Z AL ALECT AR SR A e . AR Y B A I E AT R A, DU RORE AR R Y BT A S T
A H A i -

WSCIRIEG S Mk A P E AT AT R I AR AR e, T TWAL BBSCRF PRI — AT G 3R A B R I 5
ARERAS o 25747 R B B8 A ST sk ke s MR i T DASRAR AL S ko

DRI Sl s A AR AN B e iR, i A s A R A AR A B A R -

A BRI 7 — LR R T AR L RE N/ I, A5 ORI AL A DRI R LB R — i BE I, Xt
VA SIS PNEIDS ER R

AL s N TWAI S0 R R AL EL A . L, AR AT 15 AR o A
ek S AT, (L TWAI 5 SRRk S AR

o PO R Rk g . BT R — BN KA, HERE AR EOZT AR B R, RS
RAPEI AT SER AT Bk -

o A AR R AR AT KA B -

19.3.2 TWAI #z 3

WAL U R SCACR B , A I B G A B AR SR N 1) H MY AR RS T o RS AR e 2
FELCMISILRT FA AR i 2

TWAI SR PAR i 2 -
o Kt

o ifaEE

TWAI NI AR i X :
o FRUERSE (SFF) g 11-bit FRIHAFLH A
o PRt (EFF) i 29-bit A7H4F2H %

19.3.2.1 Bt A i

L R T HA Y U AR R T Bk O ~ 8 TR o A LM Az g At A R SR B M R AR IRAT
T, R AR e AN AT Y. (H2, Bmmire A b e S5 2 M . TR 19-1 PR A
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19 WLIREE D (TWAI®)

(] TS 2R AN [R] s = e 55 A a1k

TR s g CRC At
“«— e e a4 e
e
FRAEts u | BaselD || w CRC 25
Kign 3| arbts |&|8|2|pc | Daabyelios iy :}jé <§ EOF
S 3
i EH BRI CRC i 198
TN ——....,
e
JRIEX  |%| BaseD |X | w| ExdD || CRC 25
HiEM | 3| Qlois) |5 |2| @sbis k| T 2| DLC| DaaByeltos F3l féi: EOF
5 =
fhig o CRC 13 At
<« - >« -
RANE
—. R B | o
FRfEBK |4 | BaselD | |w CRC LS
WiEm || o B 8|2 D€ Hm |5 F|§| EoF
& 3
O
Ihsig e CRC 15 HaiAtg
-«— 4 P4 pa>
AL
UEEX |4 BasedD | |w| ExtdiD || CRC Bl
AR 2| @vis) |52 asbits) ||| S| PLC Je2] féé EOF
% 3
Pl 19-1. B ivRmze Rt b sk
PRI
A B AT AR I A A WA E AR ik, SRR B R e A 5 B R e Bk BRI S R . TR

RIS, AR — A AR A R R LA R AR N B 7 — D RO, XA AT ST T A~
fiie W2, XAFORBMECIIY Y R C ZREAANE, WAL I R -

ARl 32 2 e D058 Bk 1 S A AL TR IR AT AL AR AR ORI B B O, R PE i R AR Eh
1, A AR i

o D {EER/NEIMICRT B SRS R
o S ID FARSAIE, TR RTR A0 AERL, BeRers Ot e T A,
o AR 1D fmT 11 AIAHE], d YR SRR AR EEE, P AR RS EWER S S T AR 2N

Pl
A B e R I ACRS (DLC) 41k, DLC Fom— N Ethaor b i) S 3k B 7 e, sl M AR oiis kY
B gt . DLC e Rk fe i A AU

Bobi
b4 €72 S O a6 NS R iR €7 TS o E Ty VI S IR 6 3
CRC 1

CRC =%ty CRC FF5I4lil. CRC FF5llig—A 15-bit AR TUARKIR MRS, HRUEEHE WA fii A R I 5T
WZE (O SOF BIEURECR ERIFTA ) Hitimk.
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19 WLIREE D (TWAI®)

(N

N (ACK) S AR AN B A D SRAT AL, T BENAE s Sl i) A s A4l i C IR B R B A 38R S

#¢ 19-1. SFF il EFF rj it BedlaigiAniz Fbt

B/ AR ik

SOF WG LG (SOF) &N TR B AT s A B L.

Base ID HARIHSF (1D.28 ~ ID.18) }& SFF iy 11-bit R4, k2 EFF & 29-bit #7147
(I 11-bit,

RTR AR R RAL (RTR) 2R S il SO 8t (Sik) d2imfenmi (FRk). X
HWRAE, SIEABAEWIR—ATRE WA A RAR AT, Bdsilh 20 5 Trm e
MiTfhE .

SRR 1 BFF bk B AR sk 62 (SRR), DAL SFF Rz B i RTR £,

IDE PRI A7 (IED) 2o 4wk e SFF () ifid EFF (Batk). X &,
255 SFF R EFF WiCA AR IR EE AR RATRS, SFF Wik da 240 Je T EFF mitfid .

Extd ID PBARIRAF (D17 ~ 1D.0) 2 EFF v 29-bit #7041 5] 4x 18-bit,

" r (PREAGL 1) T2 BIEf.

r0 r0 (fREANL O) HRZIERIESNL.

DLC Bl K A (DLC) hy 4-bits, H W ALE O~ 8 fff—4fi. Hdiiwifii il DLC
Fon B B S BIET R AR ] DLC R A HAD s A SR A £l

Bty FOREAR W BE AR R E AR S DLC RY(EILREL . 1 e R Ry
0, A¥EF Ayt oe &% 5 S L.

CRC ¥4 CRC J#31|:2—> 15-bit B ITLAAL I i D .

CRC 43 34 CRC 4y 545 &84l CRC J7 41 iy B — Btk A

IARE BRIARE TGS A, R 2 O s el AR il . ik 1y s
TERRIANE h Rk — B, AR W T AT S5, DI 7 s B —
AR IARE.

BN AT N AT B bEfL.

EOF i (EOF) Frak & SR s m A Mg 459, i -LANBR 7 2

19.3.2.2  HFBRTRIGL Hyi

izl

AT RGBSR A DRI, R Ak AR, AR DNREIRA SRR S, RS h R R 7N
ARSI, TS T ALE TR BrPA, T O BB LRI AR AR, AR A
P HBAGIN R — MR TR BRI 4 B AR IR, gl il A A MR, Ead PR AR n R S

S BRI A

AT AR I BB R

B R R —AML A EF R R0 AR R REAC CRC #fik, AR

R BN AT F— T (T2 A 19.8.83 55). R 19-2 Bim g — MRS iR 35 (A [l sk -

IREER BB
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19 WLIREE D (TWAI®)

- 9 RIS EIRIRER RS R
(6 bits) (0 ~ 6 bits) (8 bits)

Pel 19-2. B Etmirb I8 ik

A& 19-2. B

B R fiik
B DRPRA RIS EAEPIAE R FE RSB Eh i s, FE RS h 6 ANRAEAE

M, PR R 6 ANMREEAIAR (BT S AL S ki B Ah) o« 32
BN IRT L AOR R AN AR, AR IR RUR B A R R A

B ARG N AR A B A 2 H R S R A SR A H R Esh R AR . &
SREFEEI AT LAE O ~ 6 7, FEAIEN S5 — N BRE A S o (ks I 214> 54T 5 —
AR )

R AT A PR A B I RIS R, 8 BRI A

L Bt

L BT A LB A SRR A I B DRI AR (3. 3 R BRI T & ik ad it 2. H I 19-3 i
ZAVSEUE: KO EgibEiva

st st TEHARE TEHARESM U %8 ¥
(6 bits) (0 to 6 bits) (8 bits)

Pel 19-3. b &mivt idy fir

2 19-3. Lk

1 2 fiik
i HARE Hi 6 NRAEAA L. 5 EET R G

A Eps RN SV HAY i kb B GBI, SRR EE IR
B AT Hi 8 MEAMECIA L. SH R R .

AR BLRF A 2 e At
1. Hgs A B R AE IR AR R — Rl it el AR i
P o 1R/ 9y g g VAt 1 X VA

3. WURAERR A FAFIEE A (G —A) CLEAINE R, R, TEXAEDL T TEC #1 REC HfE:RF
Aetg (A& 19.3.3 %)

T B R O A B, 25 AL DA AL -
o 51 ZRAE DU K as it 2T AE A IR BRSO 5 — SR iR
o 52, 3 FKMEOUT As g WU AN B B JE SRR

%%1%%;‘%13?*4?&%%&@7@%, B % AT A g g I ESP32-S3 TRM (i % #ii v0.2)
S SR B
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19 WLIREE D (TWAI®)

19.3.2.3 ifi]p

IE] B 7 244 2% T ) B BT R ORTE AR A A5 T — WU — St e) B 7 BT, e w2 (22 (4
il CREWT. BRI LW . FU2, SRR E WO TR S B W R T

N 19-4 B Sy itla) e 4 5 ek

i i) ki HREgE BERTH
WaIE] 2 (3 bits) (8 bits, (IR ) (N bits)

Pel 19-4. i ] #v iyl

# 19-4. Wi
o] BE Efiipa
(i) Bk B ek 3 N B4 A
HR%% BB R S AGE OGS R AR S N R AL A, h 8 ANRPEM . 3
AT AP B XA
RS MRS K EERE. %Kik SOF B}, BERBWEH . &7 aHEksik, W SOF
WT@ﬁﬁF% £ k%

19.3.3 TWAI 4Lt
19.3.3.1 G

TWAI H 8 S R DR B 1 DA 2828 :

[DACFPS

A R AR (SR SR EAL) (EAS A SR oy (A, ik R R 2 TRtk fr) , ek tE
fidfid. H2, WERASMALZRIESL, HAL T EIS e sl sh 5 pn b, A8 A A I 1) S 4 (57 1)
WA SN E N AT

HOsE R

MBI RAIF ERY 6 TSI G SRR g N ), AR TE R R o

CRC #5i%

S mUR A T BRI B R B (2 5 ORC fEL. 24 Bl TS A (-5 B e 3 1) s iRz A i e 4
CRC FFAIARDLIER), =% CRC ik,

B R
ARSI EE RS AL S ARAAIS, TR IR . Han, vt I rO Seps AE E S A
NGRS

R IR TR A I ) AL, R A A BIA RS R

19.3.3.2 HiAR&

TWAI# ST BT S e AR TR E I A, THEE e B DRRAS . XA TR Bk Kk
BRI (TEC) Fnigzlicfidit4k (REC). TWAI 4355 AT IR
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19 WLIREE D (TWAI®)

bR

FHHHR RS SR B E A, HARR IR R ] AR B RAR

eahiid

PR R B R E L H A, (BRI S5 DN R BE Ak — IR BEh B R IR G . BB B 1Y s S i K ot
SRR WU, A0CFE 5 Skt A B i S e ek

ek
L& RVMER TR (I, A AavF R BG4 .

19.3.3.3 itk

TEC H1 REC MRAELA T HLNIEERE 15 WHTERE, — AR SIS Pl BT 2 AL .

T YA I B DRy, REC BUERFEAN 1o 2445 I 2 5955 5 K015 T8 B o e B br s 39 1) A o2 5
RERSb

2. FORBERAREIG, AR — M R A (2 ALY, REC ZfEKFHE N 8.
3. AR g AR VARG, TEC Bfisin 8. (2, VAN T :

o KA NPBNEE GRS, PR AE LY E R A I 2 AL AR A, HLAE AR BB i R AR I A
TE ALy, W TEC FEA I

o SR ARTE MY B) B B FER R T AR RS IS A% B AL (E2 A 2 Rz, ) TEC
HEA BLIE o

4. 5 RIRGAE KR BB DR A BRI AR N B (24 52, W TEC (e hn 8.
5. M A T B DRSS A BRI I 2 G285 5%, W REC e {E 3 8.

6. AEETY AR AIE R/ AR B Bn T, WRBER RS 7 DS R AL, e (KRS
RIRSEGE HARE) KB 14 AL RN, STEREh RS SRR 8 MELLRENE, K
AR TEC BLE3gn 8, I B REC $fi¥in 8. 434hn 8 NELE BRI, (Kikds
) TEC FI (3Zdidifig) REC KfE B3 8.

7. B KRS E AR SCE (F0kE) ACK, HE #| EOF sgiik & AE4i%), TEC BEm 1, Kk TEC
EEE 20 0.

8. MMM SR (A TR 24515, Hsh %% ACK) , 1] REC HU{E AR/
o ¥ REC $fi (T 1 ~127 Z ), JHAHWN 1.
o ¥ REC Bl AT 127, MIHEAHw/NE 127,
o #i REC ¥iftih O, WMHEEH O,

9. WYY TEC Fi/sk REC BUE A TET 128 i, 1%T7 A MW sh R b . SEOT S KA LRSS
DR A5, % R R B R AR . TTERL, — B REC BUEZFIIA 128, JGSHAL M3 i E M s 1EH
LR, HEF| REC BEizEF] 128 PR

10. MIEAY Y TEC FUEAR T4 T 256 W, %1 R AL BT A,
1. IR R T ) TEC A1 REC BUEAV/INT 45T 127, MR RURFAS S T8 AR

12, AT AR R EARINE] 128 11 ANELERMERLS , %1 TSy g i s (TEC #1 REC £ife
#HE A 0).
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19 WLIREE D (TWAI®)

19.3.4 TWAI b5

19.3.41 %X

TWAI AR TWAI BLEZR AR E FIALECRIE T (H2, BERINHI T 7 S PAGE— L 1T .
o PSP R R Ak LR
o SRR 174 LRI

B4 SR 5 24N B, B 2B R E 8 (Time Quanta) 28 8. I [l & A fe/ MR BRASE SR — B
ABRHEME S N T &N At . FE 19-5 Brnh— % XA i el Py im0 & i Bt

TWAI 428 Tl 2K — AN (8] 2 B I (8] 25 K s dE A T e, 4 s [B] e AR 2 20 TWAIL R 2R . s A~
TSI E] E A P B SRS (k- , By ), BWER DR, PBS1 1 PBS2 ()32 S X H0k R
FER,  EORFEN R EE B R A 5 (E

A

(LNIEZ )51 — ¥

SS PBS 1

T RIEFER

Pel 19-5. firih) ik

% 19-5. #U A PR E B

B fiik
Al Bt (SS) SS (A BL) MK BN A AWHRGER . I 1 SRR A IR R, WA 0T A T
LE

Zeop W B 1 | PBST N N 1 ~ 16 AN ER, T AMEF 4 b P BAE S ). W] 3 PBS1
(PBS1) AR, AT A S BR[A] 2
Zoh B 2 | PBS2 KR 1~ 8 AR ERT, T AME R (5 SR BRI E] . W] 4idE PBS2
(PBS2) AICRE, AT A IS B[R] 2

19.3.4.2  Wil)2P 5 pln]2p

AT ISR RS AN RSl [ B Y SR L e T RE S B AE LBE . DRI, 23233 RT RE 2 (i A% 21 7] 42 BER BT
FEXF LA A B T TWAL SR R 505 50 Wi imas i) TQ () a) Ko et <e”,
Z{HAT SS MK,

o LM ER (> 0): (LR T RIPBZ JEREE Az (B, A 58 ) .

o PEAMIGAE R (e < O): ALARTAL TR RAERZ G R Bz wl (B, i mwififs ) .
NESAROEE R, TR TR AT 2, BIRERDE S A2 . W) 5 ] 2 <y DA AL -

o AL AT A — IR A A

o [ABAUA] B AEAE R AL 2 AR AL 2T
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19 WLIREE D (TWAI®)

Wi [+ 2
RARZSIRIBIE), T A  AEAE R R B A AR iy b (ISR AR R 28— A SOF fi2) o eI, Frfy
SRS E R H AL e, AT B AR AT (T R AL B [ P B
A2
FRR LRSI, P2 R A B A B R AL AL iy b AR iy B A IO R (e > 0), W PBST &K
FEFFEE . AR EA RS DS (e < 0), M PBS2 K EERFHE/N.
PBS1/PBS2 LA A/ Ny i 1) i BB b M LB BRI AERAE, ]kt 52 T e B Y [R] 22 Bk 5 (SUW) AR {EFR
il o
o UMM RIANHE/ N T T SIW KUfEIS, PBS1/PBS2 R hn/mi/I e AMNFEER . il fe a2 A
AFERCR
o R ERIGAEXTHEIR T SIW BL{EIS, PBS1/PBS2 K44 il/18i/IN5 SIW A [ B fEL i il 18] E 8. X REWRE
FESEEMRRAMARZ BT, W HEFREZ AR

19.4  Hiatid

Host Controller

Addrl/g} Data Control
vvy

Registers
Configuration | Receive Buffer | Command |Error Management| Interrupt & Status | Transmit Buffer
B =
) |

Receive FIFO

E
— Managgrfnent N /
4 & ‘ ‘ Logic
Acceptance Filter
SN W

Bit Stream Processing

2 i W ESP32-S3

Bit Timing Logic TWAI

v  / v
CLKOUT RX X BUS_OFF

Internal Bus

\

/

Pl 19-6. TWAI figii ]
TWAI 42 il 5 1) = 22 D) e R A ] 19-6.
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19 MELFEA#EZE D (TWAIR)

19.4.1  FFArdaiibh

ESP32-53 ff) CPU {1/l 32-bit AfFF /AN . (L, TWAI $il28 s K 850 24728 OUA7 RER AT AL 5 (oits
[7:0) 104 AR HUCHEKSEAF (73, it (31:8] 465 ARSYR/ZNE , ZEBERUITEN O,
RLFLFA 2%
RLELAF P27 TWAL B RI0 S RLELIT, (. BRIEBER. BolOBR . LA TWA Feasa T4 0
BORHY, A TSI B (T2 1951 7).
AR
CPU L4 A7 AR UEEh TWAI BERIAS TS , R A B 28 . LA TWAL BB 24 T
TRBGRI, AU SR (TSI 19.5.1 3).
I & AR A7 2
oPUTAE7 R R TWAI B A MO (RS8P — I IR ) o AR AP AR LA TWAI B8
LR
HEAT A7 2
B IPIRAE A AR BO HOR R 2177 DU PRI AR TEC 1 REC RO, MR 977728 Iticat
HISEAEL, 00 TWA B 2 AL RO WUEL B ARG, SIS 5k e
SRR
BREGERROINN 13 50, T TWAL RS
BRI A7 25
BRI/ 18 7, A BRI, BRIl B R A BRI FIFO RYBITT, B2 FIFO s 55— it
SCR AR BT B
TR, B 717 7% Ao 5 TR B U 25 1728 UM A5 P ) (ML S 97 OX0040 ~ 0x0070).
BOREE (E AR VI LR RIA T R

o 4 TWAI S T2 (e, 2T TS ) B A7

o TWAI fifl 24t TR Bt :

= RS R O A7 BSOS T B 251728 1

= X HuhETE R T B A T A A Gnh T AR

19.4.2 (ifibrpse

N ALHE (BSP) AL 50X R 16 Rt g A e vt B (40, (Z3EFSRIPR i CRC 35 JF it i 4 (BTL) 5
B i ite [FIE, BSP AIHGA T ABEA BTL Bl 0 ) G0 (A, FIEFTRIBIE CRC), F-ReabREfR SC
BT FIFO, BSP B gt ill TWAI S ERIAS R R A 2 R B i (EML).

19.4.3 A EMIZ

FUCE 2 A (EMU) BT TEC Al REC £(l, ICRMIRGE (0, BRI RAIE), HRE g
AR UOIRAS, Wi PR BSP BB AR IEM R ARG AN, SBEHUA T TTIL s TWAI 26l 8% 2 A 19 bit £z
o

19.4.4  {ihpyiZii
(LI P i (BTL) BT 557 AT G IC B L R A iR AR 3240 SC. BTL BLHGE T [0 GLNF, W PR (%
MR E . LA 2 A AR B AU, BT Pl BB TQ (IFRERD) KB, SRIARBARER.
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19 WLIREE D (TWAI®)

il s A BN ] 2 R 2

19.4.5 W8 dEss

BB B AR — D AR AR SCEREHIC,  Fuifr TWAL Pl S i SO PR IR I el 2 %3 5L a2
W BB AR IR SCA RERT# 2 320k FIFO wre i Pl BE R s Dl e el BRI . DUIEBES -

19.4.6 2k FIFO

M FIFO 2R/l 64-byte iy Zemds (F2T TWAI RIS INTE) , TASTAF i Bl i i) Bl 3. #ai
FIFO i i SCR/NAT AT (3 ~ 13 byte JElZ [7]). 248 FIFO gy (S A S0 A R ASEAFi T
—NERWERSC), KA P, SRR RSO Z 5%, BRI FIFO P i R4 B At asinl. Hlk FIFO
) S — 2R AR SRR 31 13-byte i Zenbas b, HENZAOCCHOR IR (Gl REIGRIRZE 462 ) . THERE
B G SR AR S FIFO w4543, 20k FIFO b b 2R EL T BRI SCHY 2 1B R BRI -

19.5  Jpiigfiik

19.5.1 BiX

ESP32-S3 TWAI il g Ay Pl TARRLA: S AMAEERC. ff TWALRESET_MODE i 1, #EAS (i
X B0, HEABRIER,

19.5.1.1  HfEX

TE U TWAI 45 i 804 P B A A, T A AR, BEA SRR, TWAL I8R5 TWAI B2k
TP . AT, TWAL JE IR TER SRR TR SC (BIRERME S ) o ARMTIELESEAT AR S R
Zabo [ARERY, TWAI 32 8872 N R ek HOBUE R 3.

19.5.1.2  #HfEELX

PEABRAERS, TWAI F5filds 5 B EMIE, HHERPEICEFIAA, AR SIS I Bzt Wl R —
Ho BAEBECT, TWAI Rl T DA SIS AR SC (IR ES ), (HRARET TWAI 88 i & T Wiz
Froiale TWAL il i SCRpRAR = Ah 1A

o GEHBEA: TWAL 2l T AR AR IO & B F SN ROIRSC . (A, B iRiieRlE 2t -

o HMBEA: SIEREMIE, FAERRr, TWAI fiilas Aok ioscns, B fife CRC t Ja s sl b
EfFS, WALV EH R, HHTE TWAL L 2 B %A

o WK TWAI Pl T AR SC, (HAE TWAL B2k AR FFe il INIE, TWAI S5 &5 Joik ik
AR, WA RS . SRR RFREGPIRAS . 28U T TWAL B 2.

TR, B (W, SEASRIERGCR), TWAI FElas @ a5 fe 11 DRSO B, A s axiEik b
TWAI S (B, AT RASE B RSC) «

19.5.2 {ilf)

TWAI 5 il 1) TAE LR A BT P il i A 152 AR SR T IO . AR 17
TWAI_BUS_TIMING_O_REG Fil TWAI_BUS_TIMING_1_REG HrELE (rd %, X2 fr et & A N

T 19-6 it TWAI_BUS_TIMING_0_REG &3 .
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19 WLIREE D (TWAI®)

#¢ 19-6. TWAI_BUS_TIMING_0_REG [t bit 155 (0x18)

Bit 1
BRP.1

Bit O
BRP.O

Bit 13
PRE

Bit 12
BRP.12

Bit 15
SJW.1

Bit 14
SIW.0

Bit 31-16
PRE
Bl

o TirMHE (BRP): TWAI IRl &l il APB I3 J5ii52], APB ipphii & 80 MHz, ml@id AR 245X
THREEAE, Fo trg S ) E BT, torx 9 APB I i ] :

trg =2 x topk x (212 x BRP12 + 211 x BRP.11 + ... + 2! x BRP.1 + 2° x BRP.O + 1)
o [alZ Wk sE (SIW): SIW BEAE SIW.0 T SIW.1 HHfid s, AR SIW = (2 x SUW.1 + SIW.0 + 1),
T2 19-7 Fis sl TWAI_BUS_TIMING_1_REG -4 (v 158 .

#¢19-7. TWAI_BUS_TIMING_1_REG [¥ bit (0x1c)

Bit31-8 | Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
e SAM PBS2.2 PBS2.1 PBS2.0 PBS1.3 PBS1.2 PBS1.1 PBS1.0
Bl

o PBST: LA ARG o E: 1 s i) Ak (8 x PBS1.3 + 4 x PBS1.2 + 2 x PBS1.1 +
PBS1.0 + 1),

e PBS2: DL R AR i B 2 i) SA 5 R (4 x PBS2.2 + 2 x PBS2.1 + PBS2.0 + 1),
o SAM: Z(HE 1 JBah =5 R0, AT/ hEiiask, AR Figemng FryRlg(ss,

19.5.3 pilrdE AL

ESP32-S3 TWAI #: il #H ik 7/ \Fihlby, S b eh 27 7725 TWAILLINT_RAW_REG sy — MR, St
ANEER T, TS TWALINT ENA_REG o I i i RE£i7 .

TWAI Pl g UL T LATR ARl 87 -

o b

o ikl

o B RE T
o Bl th I
o BEBhH IR
o PR
o A RTM
o BEREH

HEHAE TWALINT_RAW_REG —A sl Il 1, TWAL P88 i s 55 R A 28, 24 TWALLINT_RAW_REG
T ARG BRI, TWAL S 25 i s R (55 ek #7rds TWALINT_RAW_REG g, HAp R

352
S SCR L
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19 WLIREE D (TWAI®)

ZRCPWTALE A SR B2, Rl TWAL_RELEASE_BUF f8-(iif BB A G SOR , Sloh (24 /e
bliFeR.

19.5.3.1 b ; (RXI)

214 TWAI B2l FIFO w5 232 B0 S0 RS (TWAL_RX_MESSAGE_CNT_REG > 0), £ 2+l % RXI. TWAI_RX_MESSAGE_CNT_REG
FE SR SRR AR FIFO A R SR 4 sC . BLBE T TWAI_RELEASE _BUF #8407 & b T A
WSS, BX A 2R3

19.5.3.2 %%l (TXI)
B2 R IR, A SO e 2 R P R, AR TX. DRI T, Rk aeks
ASH SR, IR TX) 55

o WSCREERINGER (A1, WK BB . LKL K E B ER.

o FREILESEA (TWATX_COMPLETE fim &3 M 5 7).«

o {1 TWALABORT_TX $44 fi# I 3 & %

19.5.3.3 iR Z P (EWI)

fij 24 254728 TWAI_STATUS_REG H TWAI_ERR_ST #i1 TWAI_BUS_OFF_ST ik 25 mt (40, M 0 A5k 1 5k
Z), #&mk EWIL, RIS EWI fili & 5 TWAILERR_ST il TWAI_BUS_OFF_ST F{E 4 LA R JLR I it -

e i TWAI_LERR_ST = 0 H TWAI_BUS_OFF_ST = 0:

- W TWAI 5 filg8 b T F 30 IRIRAS, WEER TEC fil REC [A{E#R& 3] T
TWAI_ERR_WARNING_LIMIT_REG i R T .

= SR TWAI % il 8RBT IEAL T B BRI SDIRES . W7 Ui B KA 2 i 58 il

o {3 TWAI_ERR_ST = 1 A TWAI_BUS_OFF_ST = 0: %75 TEC 5% REC %{f £ #8:d
TWAI_ERR_WARNING_LIMIT_REG i i% ) 5 {H -

o {015 TWAI_ERR ST = 1 H TWAILBUS OFF_ST = 1: %77 TWAI #5514k A BUS_OFF k% (B TEC
>=256),

o 7 TWAI_ERR_ST =0 H TWAI_BUS_OFF_ST =1: £/~ BUS_OFF k4 ), TWAI 51251 TEC il
E KT TWAI_ERR_WARNING_LIMIT_REG Fri% i 1 -
19.5.3.4 i b (DOI)

B FIFO Ay th K2k, #fxfi DOL. DOl FR i FIFO S HLR A7 BIEAT IR0, DAY th B 22 i
AR

HA 8 FIFO i 9 5E — 2 sl il 4 DO (A, 2443205 FIFO MORIAE A T i th ) o A B fS 2 )i 11 412
SCRFR SRR i % DOL. HUA B Hliey (AR SCaliit i) SChRs UG, A REFRK il % DO,

19.5.3.5  ahuii i (TXI)
A2 TWAI Pl 28 BBl S bt sz, s EPIL
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19 WLIREE D (TWAI®)

19.5.3.6 &k 2 Jh il (AL)

B2 TWAI Pl 85 20 AR I SCH R AR, #R il ALL TWAI 2 il &5 25 2R Pk bit A7 EKF B ShcRAef
HE S ar A7 (TWAILARB LOST CAP_REG) #'. P E KA A i (il CPU BEHUZ A 7y ) Z
Hil, RN 2 PO SRORT K A 1 e O B Y it (78

19.5.3.7 AT (BE)

B2 TWAI Pl AE TWAL S BRI R iR, #a A BEL o4 BRI, AR BRI K A 4 ik
Y bit fi7 EARF A Shic st AEs il % 774 (TWAI_LERR_CODE_CAP_REG) . # it arfrantiiig i (lid
CPU HYBEIR) ZHl, AL THCFHI LR

19.5.3.8 Rtk &b (BSI)

24 TWAI ZEHI 2RISR B S EIR S S S RIS Z Ve, &Sk BSI. 4% Wik AR R, Al i
TWAI_STATUS_REG 27772% TWAI_RX_ST 1 TWAILL TX_ST W™ 1B TWAI 2511 2% 24 B PR A

19.5.4 Lk nhds 5 Bl gz oh 35
19.5.4.1  LZahFSHEik

#¢ 19-8. SFF Y EFF (2 h23 10 5

FrifERSA (SFF) kX (EFF)

TWAI #ihik HE TWAI Hihik: NE

0x40 TX/RX 1ifF & 0x40 TX/RX 1ifz 4,
Ox44 TX/RX identifier 1 Ox44 TX/RX identifier 1
0x48 TX/RX identifier 2 0x48 TX/RX identifier 2
Ox4c TX/RX data byte 1 Ox4c TX/RX identifier 3
0x50 TX/RX data byte 2 0x50 TX/RX identifier 4
0x54 TX/RX data byte 3 0x54 TX/RX data byte 1
0x58 TX/RX data byte 4 0x58 TX/RX data byte 2
Ox5¢ TX/RX data byte 5 Ox5¢ TX/RX data byte 3
0x60 TX/RX data byte 6 0x60 TX/RX data byte 4
Ox64 TX/RX data byte 7 Ox64 TX/RX data byte 5
0x68 TX/RX data byte 8 0x68 TX/RX data byte 6
Ox6c 1558 Ox6c¢ TX/RX data byte 7
0x70 {58 0x70 TX/RX data byte 8

# 19-8 IR N AR i e R G e ) A A AT ey o RS MR b A B U5 1D LI FE AR ), HLURUA Y
TWAI Fiil g b T3 VRN A nT U ) . CPU I A SRR 1) A i Gevh A A7t , CPU I BGRAEIF Uy e i 22
A . ARG IR Z Gt s P AE R0 RIS FF Ak 4R SC) B AR A SR RiE o 4 — 2L

KBRS A A T E TWAI IR KA SC. CPU FE AR e A (i BT 5 A A, $57E IOCHY MR il
R Wit 1D AR (A 280 ). — BUAR S 8RB SE UG , CPU 2 TWAILCMD_REG i TWALLTX_REQ
PE 1, DAIHRR A

o FRHEKAWOERK, AZH AR TWALLSELF_RX_REQ # 1.
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19 WLIREE D (TWAI®)

o FEEPAV KL, FEE[ECEF TWALTX_REQ 1 TWAI_ABORT_TX # 1,

PR ARSI FIFO ) 55— 25430, CPU FERI G v A A7 T EA TR R, BRIBE — 44l
AR A% X T 1D AR (A 3808 ) o BEIGE RGP AR SO , CPU i ad f TWAI_CMD_REG
Hii) TWAILRELEASE_BUF {8 1 JORIG IR b A7, U FIFO "Ry RRAR BRI S, $ R3S
8 518 VR e T R SCR O 0 SC I S B 3 i G 23 7488 o

19.5.4.2 Wifg&
iR B 1-byte, 2T B SCHIWEZERL , ik A BB . 3% 19-9 Fros il Bk .

#¢ 19-9. TX/RX wif3 2\ (SFF/EFF); TWAI Huhl 0x40

Bit31-8 | Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
1Re FF RTR X X DLC.3 DLC.2 DLC.1 DLC.O
[TAE

1. FF: ERERARSOR T EFF i) SFR. 24 FE G2 1 i, 24R3CH EFF, 24 FF A2 0 I, %430k SFF.

2. RTR: EZWIf RSO i iind 2 g, 24 RTR A28 1 i, %SO mfem, 24 RTR (224 0 i), i%
SR

3. X: Jok bit, WIPLRAEEHE.
4. DLC: T Z B KW B A Boe, sl A e it v >R i B 7 Bl . TWAIL B i) f k8 amh
8 ANBEFY, Ik DLC WS G 42 0~ 8,
19.5.4.3  WiksiR55

AR SCH SFR, KR (AR IR AR5 2-bytes (11-bits); #4i SCh EFF, U B InibR R AF R 4-bytes (29-
bits).

T Table 19-10-19-11 fzr A SFF (11-bits) 2 SCAYMFR HATI o

46 19-10. TX/RX k4% 1 (SFF); TWAI Hidi: 0x44

Bit31-8 | Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
1Re ID.10 ID.9 ID.8 ID.7 ID.6 ID.5 ID.4 ID.3
2% 19-11. TX/BX b 4F 2 (SFF); TWAI Hiuhil: 0x48
Bit31-8 | Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
FREA ID.2 ID.1 ID.0 Xt X2 X2 X2 X2
Bl

T LRI, W E N S EIE A (50h RTR), PARTTE T A chte (25 BEhfe—E ).
2. LRI @UBIE NS ERZ A (508 0), ABIHR M A Bt (25 A #Iehie—RMM).
N 19-12-19-15 PRl EFF (29-bits) 4 SCHY bR iR 545 .
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19 WLIREE D (TWAI®)

# 19-12. TX/RX #+34F 1 (EFF); TWAI Hihil: 0x44

Bit 31-8 | Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
feg ID.28 ID.27 ID.26 ID.25 ID.24 ID.23 ID.22 ID.21
# 19-13. TX/RX kiiH4F 2 (EFF); TWAI Hihl: 0x48
Bit31-8 | Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
feg ID.20 ID.19 ID.18 ID.17 ID.16 ID.15 ID.14 ID.13
# 19-14. TX/RX kii54F 3 (EFF); TWAI Hihl: Ox4c
Bit31-8 | Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
ke ID.12 ID.11 ID.10 ID.9 ID.8 ID.7 ID.6 ID.5
# 19-15. TX/RX F#i14F 4 (EFF); TWAI Huhl 0x50
Bit31-8 | Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
feg ID.4 ID.3 ID.2 ID.1 ID.O ), X2 X2
e

T RIS E N SE i as (808 RTR), PART=E MU H#chfe (2 A& 6.
2. JoRI. HWBLE N SRR E G (B 0), PABGHHEM A BIChRE (35 Aichie—RMM).

19.5.4.4 mi%hs

RS 7 i s BN AR T, SRl O ~ 8 bytes. M sk 4k 5 DLC AR . fHZ, it DLC %L
{ERT 8, MMty R 18y 8. A it A & B 2y, PO E et

toan, 2%k 5 AR AN, CPU NAE DLC P B ARME 5, HREURS AR 1 ~ 5 7% R 7
frdi. [AE, 28l DLC o 5 kit WA 1 ~ 5 a4y vt i CPU T RAEIRUR) A R Kt -

19.5.5 ik FIFO Atk i

el FIFO &2~ 64-byte Byl Zenhd, T ASCHESG I B SN FE AU 2 A 3. — ARl SCRTAE R MK
FIFO 1/ 3~ 13 bytes =3[i], HIHAFH5 P SN b ar (1 3 A7 e AR W A ] o 30 b A 7056 DML 5]
HUC FIFO o — 4543

24 TWAI 2 il 25 Bl 21— 464 S0y, TWAILRX_MESSAGE_COUNTER F{ERFE I 1, e K{E 64 AR Heik FIFO
AT R R A s ), SO AR S A B H N FIFO o S i Z2 b a8 w978 2 i, e Ff TWAI_RELEASE_BUF
MOCE 1, RERERIL FIFO 25— 2 S0 923 Ta], TWAILRX_MESSAGE_COUNTER HfE tffik/h 1. A5, #2

W G b 2SI FIFO Ay — 4540 3¢

2 TWAI 2 il e BB — 264050, (R FIFO BT A8 2 ) S8 R LA Atk 2% BRI STy (R 2 PRI SO 2R
K/NRTFHlle FIFO ity s iz, b PO FIFO B) , & A AR B i -

Bl

e L L 366
Bt SR R UL
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19 WLIREE D (TWAI®)

o il FIFO AR i 72 [R)KF RO U 1 A SCH 7R . SR B FIFO 8, WIJCyAAs il A SR AT A 28
o A FIFO B A E R e N, K A S0t th o T -
o i HARSCURREE I TWAI_RX_MESSAGE_COUNTER [{E 3t KA 64.

o el FIFO R ARRsHi Hh R SThRic N TEk. mT M TWAILMISS_ST iz, Bk H A et B AT 5T
FEAT RN ST 2 i AR
T BRI FIFO Wi thalSc, B TWAI_RELEASE BUF, E %] TWAI_RX_MESSAGE_COUNTER
0o BFERT AR FIFO g B A0S, I R B e A1

19.5.6 IR B

MR AR FLVF TWAL 2 il AR I SC 1D syl SC (A I T AT DB ST 28 — A Bl = Ao 2l ) . A
M 1L TSR SO BEAFAE B FIFO o Bellg iz i) B T DA— 7 R B s TWAL 2l e izt s (A,
AT PN FIFO AN AR B P IR U RE) Il TWAL 8 il et R T 24— /NS 702 B e 4 5

FUAT 2 TWAI S b TS A, 74 T AT g B e A TE B2 A e, PR T S TR 3 i L e /20
P AT AR LR ZS AR ]

PO % ) T B P A7 B 32-bit i) Code {E AN 32-bit ) Mask {E411%. Code {E¥F#5 e —FpfiHEIIRR, &
T PER S AR DEEC AR, A RE %R SCGl i & . Mask (B 7] Bl Code {E H A L6 5 (KF B il (o 15
BN AR W) . WE 19-7 Fis, A T HERSCGET T E, Bt iE iR Y 1D #RLA VLR Code {H TR
X ECE B Mask {E .

—>
message bit > |
. 1 = accepted
acceptance code bit _
Xnor or B 0 = not accepted
acceptance mask bit 4:
And

Vel 19-7. H2W 25

TWAI $5 il 2 3 5 ik e #5 Fe1/F 32-bit (1) Code {EAI Mask (i 7 A2 (BRIEMAER), S Mug s (X
PEWAEI) . BN IE D AR AT f# AT 32-bit {1 code {ELAI mask {E, HpkTuk Mkt DA S R Skt (n, SFF
w2 EFF),

19.5.6.1 eI ELIA

R TWAILRX_FILTER_MODE [y A28 1, W] sl FR s R B , 32-bit code/mask FMELRF & SLERAN IR «
FAA PRI s A] I DR R AR it A DA A3z -
* SFF
~ 11-bit ID $& {k
- RTR bit
= BRI 2
o EFF
— 29-bit ID #{k

- RTR bit
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19 WLIREE D (TWAI®)

T 19-8 B BB T AT b 32-bit code/mask HfE .

ID = Identifier
DB = Data Byte

ACR = TWAI_ACCEPTANCE_CODE
AMR = TWAI_ACCEPTANCE_MASK

ACRO — Addr 0x0040

ACR1 — Addr 0x0044

ACR2 — Addr 0x0048

ACR3 — Addr 0x004C

7]6]5]4]3][2]1]o0

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

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

7]6]s]4]3][2]1]o0

AMRO — Addr 0x0050

AMR1 — Addr 0x0054

AMR2 — Addr 0x0058

AMR3 — Addr 0x005C

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

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

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

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

L |einlolvlsolaldl |olo|lale 8888 |N|ev|t|n|w|dlol |~ojw|t|nlNdlo
I e I b A e N R
@ ojelgjegeleelgelel |e|e|e|x|g5|5 /5| |a|alajolalo|ala| |o|ola|olalalale
T | T

N R S I T N I A T S T T S I I B b K E D A B N B SR
w |o|a|o|alalalalo ola|la|alalaldla ala|la|l2(e|e|g|a Qaa e 2igl 2|2
il il Al el el Al el I el el ol Al ol el el A el el 3|5

Pel 19-8. MpE P B

19.5.6.2 WIEPEHIA;

R TWAILRX_FILTER_MODE #{ii % O, WjEshiA iz, M5, 32-bit code/mask [HMERFE L HANIEI#F 2
—, HDuENEs 1 sipEn e 2. MGERAET, AN R SCE R e g R B, M FRIR %R SCE EhiE

X AU AT DAL S MR e A T Y DA £ ¢
* SFF
- 11-bit ID %1k
- RTR bit
- T 1 (DUE T U 1)
* EFF
- 29-bit ID i 16-bit
NP 19-9 R A RSB AR g 32-bit code/mask 1.

19.5.7 BHIRAEHE

TWAI PR AEAS TWAL Y R ot & A A D0 (TEC) Rl i 14K (REC). s AR BRI TR A fi B
SE T TWA P2 AT R DR (Jn, FEshiiR. Bshiiin. BE). TWA #fil gy TEC A1 REC RY%E 31
1767 TWAI_TX_ERR_CNT_REG il TWAI_RX_ERR_CNT_REG ', CPU TR} #EFTiEHL. [ T a2 b,
TWAI 5 il g R SR AL AR DR BRI (EWL) B DIRE, XD fERI AR TWAI $filaf 0E ARh B BORASZ /i, R
2 A B R R A R

TWAI 5 A 24 B BSOS AR A& SRR S 6 (4 B, B : TEC . REC ., TWAI_ERR_ST Fl TWAI_BUS_OFF_ST.
LA ALRES LI AZ A RE A T, AT P A i B DR S2Ef. (WIS LS 19.6.83 578) . FIE 19-10
PR R BRRAS . R EARZS G LA A IR K Fh B [ X 3R

358
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19 BEIREF O (TWAI®)
ID = Identifier ACR = TWAI_ACCEPTANCE_CODE
DB =DataByte  AMR = TWA_ACCEPTANCE_MASK
Filter 1
ACRO — Addr 0x0040 ACR1 — Addr 0x0044 ACR3 — Addr 0x004C
7]6[5]4[3]2]1]o] [7]6[5][4]3]2]1]0] [7]6][5][4]3][2]1]0
AMRO — Addr 0x0050 AMR1 — Addr 0x0054 AMRS3 — Addr 0x005C
7]6[5]4[3]2]1]o] [7]6[5][4]3]2]1]0] [7]6]5]4]3][2]1]0
|~ |O(w|| M| o|o| o ~lejn s M N o
o I I R T N R I S e R g g g g Sld|d| g
w |o|g|g|a|gd|a|g|a] |d|a|g8|x |5 |88 213818/8
L IQINCISIRIQINIR] [RZ18IS5|819]3(9
i |clo|o|c|c|c|a|o| |o|a|ala|s|a|alo
Filter 2
ACR2 — Addr 0x0048 ACR3 — Addr 0x004C
7][6][5]4[3]2]1]o] [7]6]5][4]3]2]1]0
AMR2 — Addr 0x0058 AMR3 — Addr 0x005C
7][6]5]4[3]2]1]o] [7]6]5][4]3]2]1]0
w [N QIQ QN [R133|x
% |o|cla|c|alala|a| |a|o|o|k
L IQINISIRISIQINIF] |RIZBI5/9|8(3(3
b |o|o|c|a|c|a|a|o| |o|s|als|a|als|a
Pel 19-9. B PR
Error Warning Limit
TEC,REC O et oty 27 TEC > 255 Note 3
FohRIRS WEIEIRS BEXRAS
& &2 m—
Error Warning Error Passive Error Warning Error Warning
Interrupt Interrupt Interrupt Interrupt
SRR | 0 \ 1 |
BERSHE | 0 | 1 |
TEC : RFEIRITENEE; REC: #HEUREEIRITEER
Pl 19-10. HistiR AL
A i
19.5.7.1  BDAR &R

B DA E R (EWL) 2 TEC I REC AR L EEIE, A PR % B E, Rl EWI k. EWL KA
N IRE DI RESR S T A R TWAL BB iR, HAE TWAI 2l 8 ARsh # sOIRASZ mi gl & . EWL
HUH VAL A7 #% TWAI_LERR_WARNING_LIMIT_REG WA TRCE:, BlEL R N TWAI $5 6] g AiAk T2 AR

359
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19 WLIREE D (TWAI®)

TWAI_ERR_WARNING_LIMIT_REG BRiA%i{E K 96.

24 TEC A/ REC BEK T2 T EWL Z{Eif, TWAIERR_ST 7 BIgeE 1. [F#, 4 TEC f1 REC H{E#f
/T EWL $ffiist, TWAI_LERR_ST fif§ 7 Bi4Z il 0, K32 TWAILERR_ST (s TWAI_BUS_OFF_ST) {iff %/
A, (RS AR AR P

19.5.7.2 #iahiiit

4 TEC 5 REC $({E AT 127 if, TWAI il TRt RS (73, 24 TEC Fl REC B fi#R/ NF45T 127
i, TWAI g BEA T RS 42 TWAL 8 M F 3 RS # RS, B2 I, ARt
KR

19.5.7.3 YR E Lk

M TEC B{E KT 255 i, TWAI =il g F B ABARE . HEALREE, TWAL ZEHI&5FF 3 3hit AT 3h
1

REC #{E#8 0

TEC #fd &R 127

TWAI_BUS_OFF_ST i & 1

PEAS AR

24 TWAI_BUS_OFF_ST fii (& TWAI_LERR_ST i) il A A AL i, #RRHA SRR T i

N TR B UOIRAS, TWAI SRR e T SR . BRE AT, oW 2B A A, AR
B ARIGHOR TWAD FE I 8 7E S 2 BRGNS 128 Y 11 ASEZE Rk L.

B TWAIL AN ) 11 N ESE RGNS, TEC BUEATR I8/, PABER BRI . B KA 5 1iUn
(TEC %{H M 127 J/hEI 0), TWAI_BUS_OFF_ST it F S >k O, AT i 55 D 4 v I o

19.5.8  HiRAlide

AT (ECC) gty TWAI F i s AR AU B E R ac 3 TWAL BB RO DR AU bit 8. 244
B —A TWAI GRS, BB RPN A, AN RS R RAE TWAI_ERR_CODE_CAP_REG .
A7 TWAI_LERR_CODE_CAP_REG Hr7rfiftiy A Hi #8 R UISBARBCZ 1Y, S B afim i ms, HA%
RO R .

T 19-16 fiias B2 TWAI_ERR_CODE_CAP_REG H il :

%% 19-16. TWAI_ERR_CODE_CAP_REG i f5 5, (0x30)

Bit31-8 | Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
e ERRC.1 ERRC.0 | DIR SEG.4 SEG.3 SEG.2 SEG.1 SEG.0
B

o fERAUIY (ERRC): FURMREEIRMIAL. 00 FLRAHT R, 01 AUFRMA R, 10 RE MR, 11 A%
oA RAT

o ety DIR): Fn MRS RAERT, TWA il f b T KA ARSI 2 B RS . 0 R4S, 1R
RN
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19 WLIREE D (TWAI®)

o GEIREE (SEG): FR M LA IR A EAE TWAI ST BE .
R 19-17 il SEG.0 ~ SEG.4 fyfifs 4.,

4:19-17. SEG.4 - SEG.0 [fif3

Bit SEG.4 Bit SEG.3 Bit SEG.2 Bit SEG.1 Bit SEG.0 | ik

0 0 0 1 i 4R
ID.28 ~ ID.21
ID.20 ~ ID.18
bit SRTR
bit IDE
ID.17 ~ID.13
ID.12 ~ID.5
ID.4 ~ ID.O
bit RTR
{REANA
LREARE O
A EIENEE R T
G
CRC ¥4
CRC 7 A 4F
NN
BN AAF
ik
i)
F BRI
Bsh iR bR
e BN
R AL
FUE. I

“|ala|ala|a|alm]|=m|n|o|lo|lo|o|lo|o|o|lo|o|lo|o|o|o
—~lo|lo|o|lo|o|=|=|=|=2|=|=|=]|=|=|=|=|-|o|lo|o|o|o
“|a|lo|=w|o|lo|lo|lo|o|lo|lo|lo|lo|o|a|=|a|a|a|a|la|o|o
o|lala|=|o|l-|al-|o|olo|=a|=|o|lo|o|=a|=|=|olo|=|=
o|=|=|o|=|o|o|=|=|o|lo|o|=|=|=|o|o|=|=|—=|o|o|o|~

Bl

¢ Bit SRTR: friftg = RTR bit.
o Bit IDE: FRiHAFY &AL O FmbriErga,

19.5.9 bk I hlide

FhEZE AL (ALC) ZHRE AL TWAI S HI SR B A bit (78, 24 TWAI P8 Z AR AEIT, bit (1EKF9Y
ISRAEZF A7 TWAILARB LOST CAP_REG H,  [s] i igh % 8 25 2 H

J5 S ik 2 4 b ik & R boit 3 R 280 S 7E TWAILARB LOST CAP_REG 1, 1% TWAI_ERR_CODE_CAP_REG
PR 24 i P 2 S R PR A L

T 19-18 fiznh TWAI_ERR_CODE_CAP_REG mr#fiiie; T I 19-11 AR h— 4 TWAI i 3CI bit 7 &
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19 WLIREE D (TWAI®)

#¢ 19-18. TWAI_ARB LOST CAP_REG 1#fiifi & (0x2c)

Bit 31-5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
15 BITNO.4 BITNO.3 BITNO.2 BITNO.1 BITNO.O
Bl

o £ BITNO): FIREARAPEI TWAIHSCHIE n Az

TR R AER 1D B I REWUSEE 1D BB
bit0 bitl bit2 ... bitl0 bitll bitl2 bitl3 bitl4 ... bit30 bit31
Idendifier Idendifier
SOF ID28-1D18 SRTR| IDE ID17-1DO RTR
Bl 19-11. Z0AhEkR bit ¥
REFER 362 ESP32-S3 TRM (fii % i v0.2)
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19 WLIREE D (TWAI®)

19.6  #Ffrasslak

R, “UFRAR” —idr, “” TR 19.5.1 drfiid i) TAERK, HopZE M A B ER ST BT AR
A MARLL AN A AR T BT R« AS/INTT ) BT AT Hichk 3 A X Two-wire Automotive Interface JE ik fiY
WA R CREXTHbHE ), EARSEHLEE S W 1 A % fo B0 5 Pk 1-4,

4k | ik e
il ¥ 25 A7 2
TWAI_MODE_REG S ged 0x0000 | R/W
TWAI_BUS_TIMING_0_REG B L A A O 0x0018 | ROI| R/W
TWAI_BUS_TIMING_1_REG it i B 2 A 1 0x001C | RO || R/W
TWAI_ERR_WARNING_LIMIT_REG B R TTAT AT 0x0034 | ROI'IR/W
TWAI_DATA_O_REG B 7 0 0x0040 | WO | R/W
TWAI_DATA_1_REG B 2518 0x0044 | WO | R/W
TWAI_DATA_2_REG BRI 2 0x0048 | WO | R/W
TWAI_DATA_3_REG BRI 3 0x004C | WO | R/W
TWAI_DATA_4_REG BT 4 0x0050 | WO | R/W
TWAI_DATA_5_REG BRI 5 0x0054 | WO | R/W
TWAI_DATA_6_REG BRI 6 0x0058 | WO | R/W
TWAI_DATA_7_REG BRI 7 0x005C | WO | R/W
TWAI_DATA_8_REG B 251758 8 0x0060 | WO | RO
TWAI_DATA_9_REG BRSS9 0x0064 | WO | RO
TWAI_DATA_10_REG B 271758 10 0x0068 | WO | RO
TWAI_DATA_11_REG BT AESE 11 0x006C | WO | RO
TWAI_DATA_12_REG B 2L 12 0x0070 | WO | RO
TWAI_CLOCK_DIVIDER_REG HH i A5 2 7 28 0x007C | A5
Pl 25 A28
TWAI_CMD_REG \ RN e 0x0004 \ WO
REBHFAELS
TWAI_STATUS_REG RS 0x0008 | RO
TWAI_ARB LOST CAP_REG Tk e 2 0x002C | RO
TWAI_ERR_CODE_CAP_REG B R FT A 0x0030 | RO
TWAI_RX_ERR_CNT_REG PR TR 0x0038 | RO | R/W
TWAI_TX_ERR_CNT_REG KILRE DR ATATA 0x003C | RO | R/W
TWAI_RX_MESSAGE_CNT_REG PR e 0x0074 | RO
LR
TWALINT_RAW_REG w2 0x000C | RO
TWALINT ENA_REG o (i R 277708 0x0010 | R/W
IREE(E AR 363 ESP32-S3 TRM (i % ffi v0.2)
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19 WLIREE D (TWAI®)

19.7 %Ards

R CPTRAR” —RE, <1 MR R B AR, A DIARLL A Ry 5 R R T AR . A/
A0 T A Huhk AN Two-wire Automotive Interface FLrbhb bt fmAs & (RIX Hodk) , FAR B HbhE G W&
W1 R F BEE PR 1-4,

Register 19.1. TWAI_MODE_REG (0x0000)

o =

<]
JJ ‘Reset

TWAI_RESET_MODE it i TWAI Fifilg i, 10 ZAmss 0 BfEeizl. R/W)

TWAI_LISTEN_ONLY_MODE % 1 Jf AW, A ia b iy s - il s 2 B8, A2k
WS, MARGHHEICEE TR (R/W)

TWAI_SELF_TEST_MODE & 1 jyli i WBEst, IUREatF ki s Kk Sl I JE 7 I 25 155 5
o BB A 1 E R A WA A RAW)

TWAI_RX_FILTER_MODE i &k iz, 0: Wizt 10 sy, R/W)

Register 19.2. TWAI_BUS_TIMING_0_REG (0x0018)

&
W
Q7 0
S &
O’ %
& & & »
& ?\/ 1%, ?\/
¢ Q@ <
‘31 16 | 15 14| 13 |12 0‘
‘O 0O 00 O O O 0O O O O O O 0 0 0| oxo |ox0 0x00 ‘Reset

TWAI_BAUD_PRESC fiisp#fifii, vkt fl. (RO IR/W)

TWAI_SYNC_JUMP_WIDTH [f]:Bk5E (SIW), JEEH 1~ 4 AfilsE#. (RO RW)
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19 WLIREE D (TWAI®)

Register 19.3. TWAI_BUS_TIMING_1_REG (0x001C)

Q q, N
P & &
& NN N
Q) ?\/ ?\/ N/
8 &
‘31 8| 7 |6 4|3 0‘
\oo0ooooooooooooooooooooo|o|0x0|Oxo \Reset
TWAI_TIME_SEG1 Zh e 1 5cE. (RO IR/W)
TWAI_TIME_SEG2 ZEmhBf B 2 155, (RO |IR/W)
TWALTIME_SAMP SRFESEH . 00 SRAE1TR: 10 REE=w% (ROITR/W)
Register 19.4. TWAI_ERR_WARNING_LIMIT_REG (0x0034)
&
o
%
%\
&
> K7
s° ?\(5/
& <
‘31 8|7 0‘
\oooooooooooooooooooooooo 0x60 \Reset

TWAI_ERR_WARNING_LIMIT $5 5RARE B, A% 4 DT AR e i B 508 oA R B4
KB N T ZBERS, il W b b (BERE (= AR ) . (RO TR/W)

Register 19.5. TWAI_DATA_0_REG (0x0040)

‘OOOOOOOOOOOOOOOOOOOOOOOO| 0x0

TWALLTX_BYTE_O /ERATS, TR ff s Bl O My gs. (WO)

TWAI_ACCEPTANCE_CODE 0 HE{i#iF, 7EEEIERMIBHE O NFdr. (R/W)
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19 WLIREE D (TWAI®)

Register 19.6. TWAI_DATA_1_REG (0x0044)

<
Q
5
S
&
&
§
V\Z‘
&
”
2
© \5\—/
& F
B T N
‘OOOOOOOOOOOOOOOOOOOOOOOO| 0x0 jReset
TWAILTX_BYTE_1 #AERTE, fA06E R AREdRNE 1 AN, (WO)
TWAI_ACCEPTANCE_CODE_1 & {i#islF, fHEEIEH RIS 1 A1, (RW)
Register 19.7. TWAI_DATA_2_REG (0x0048)
<<//
Q
5
S
&
&
<
?\
?\/
&
o)
&
)
& \S\‘/
@%Q) Nl
‘OOOOOOOOOOOOOOOOOOOOOOOO| 0x0 ‘Reset

TWAILLTX_BYTE_2 RERATE , TR 1 A B 2 M5y Ng. (WO)

TWAI_ACCEPTANCE _CODE_2 i, FritEuERMmmEmIsH 2 7. (RIW)
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19 WLIREE D (TWAI®)

Register 19.8. TWAI_DATA_3_REG (0x004C)

(<//
Q
S
QO
&
&
QC)
5
&
>
&
N £
GQ’G \'dd
& ¥
‘31 8|7 40J
\oooooooooooooooooooooooo| 0x0 jReset
TWALLTX_BYTE_3 #:AEMT, FAiEE AR BRI 3 M N%. (WO)
TWAI_ACCEPTANCE_CODE_3 &tz , fHEEIEH mIBHEE 3 1. (RIW)
Register 19.9. TWAI_DATA_4_REG (0x0050)
Q
%\P/
@?‘
&
N
&
QQ
?\
?\/
@vé&
\ &
GQ’O \dﬁ
& Y
‘31 8|7 0‘
‘OOOOOOOOOOOOOOOOOOOOOOOO Oox0 ‘Reset
TWALLTX_BYTE_4 #ET, FAEE R LR BRI 4 M1 NEE. (WO)
TWAI_ACCEPTANCE_MASK_0 &E{itiztF, B IeH e 0 M35, (R/W)
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19 WLIREE D (TWAI®)

Register 19.10. TWAI_DATA_5_REG (0x0054)

6§
?\
?\/
&
%
&
N <
(\\Q’b \d/
@%Q) Y
‘31 8|7 401
\oooooooooooooooooooooooo| 0x0 TReset
TWALLTX_BYTE_5 #AERT, GG AL BdRIE 5 M NE. (WO)
TWAI_ACCEPTANCE_MASK 1 it , fFEEIERMmRE 1 A% . (R/W)
Register 19.11. TWAI_DATA_6_REG (0x0058)
oég
S
&
©
&
N <
(@b \'dd
& ¥
\31 s|7 o\
\oooooooooooooooooooooooo| 0x0 \Reset
TWAI_TX_BYTE_6 #:1EAT, fAEE RIS 6 M EITNAE. (WO)
TWAI_ACCEPTANCE_MASK_2 E itz F, fHEEIREMmILNIEE 2 7. (R/W)
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19 MELFEA#EZE D (TWAIR)

Register 19.12. TWAI_DATA_7_REG (0x005C)

TWALLTX_BYTE_7 /ERTR, fRifE o s Bn i 7 A7 NgE. (WO)

TWAI_ACCEPTANCE_MASK_3 E{ifi~, B EIERBIE 34T,

Register 19.13. TWAI_DATA_8_REG (0x0060)

)
&
Q?’Qjé
£

(RW)

TWAILLTX_BYTE_8 #ERIATS, Tl 5 At Bl 8 My iygs. (WO)

Register 19.14. TWAI_DATA_9_REG (0x0064)

\E./
&
&
S
e
&
C)Q
?\
?\ 7/
&
A
%
&
&
9]
0x0 —y Reset
Re}
&
Q
N/
&?‘
o]
0x0 ‘ Reset
&
R
&
o]
0x0 ‘ Reset

TWAILTX_BYTE_9 /ERATS, 7rRifE £ 2 BRI 9 My rgE. (WO)
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19 WLIREE D (TWAI®)

Register 19.15. TWAI_DATA_10_REG (0x0068)

RS
<<//
2
GQ’& N ’
@%@ Y
\oooooooooooooooooooooooo 0x0 \Reset
TWAI_TX_BYTE_10 #:AERIUT, fAifE AR EIEIEE 10 M. (WO)
Register 19.16. TWAI_DATA_11_REG (0x006C)
,\’\
Q//
i &
égb \'dd
& &
‘31 ;t 0‘
\oooooooooooooooooooooooolﬁ 0x0 \Reset
TWAILTX_BYTE_11 #AERCT, A& R AR EdEEE 11 A3 RE. (WO)
Register 19.17. TWAI_DATA_12_REG (0x0070)
o
X B
éQp \d/
@QJ 4§
‘31 817 0‘
\oooooooooooooooooooooooo 0x0 \Reset
TWAI_TX_BYTE_12 #AEEIAE, fAlE f kBRI s 12 Mg . (WO)
Register 19.18. TWAI_CLOCK_DIVIDER_REG (0x007C)
O<<<<
{_./
@)
{@& \0\9 \OQ
\@%?) /&‘?‘ /&?‘
\oooooooooooooooooooooooo 0x0 \Reset

TWAI_CD  ic Eki th il CLKOUT i 2%, (R/W)

TWAI_CLOCK_OFF & fufizt FoIlE. 1: &% i CLKOUT Bf4f; 0: #TFF CLKOUT ft4h (RO
| R/W)
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19 WLIREE D (TWAI®)

Register 19.19. TWAI_CMD_REG (0x0004)

IS
i »

& RSy

B

sl fs]o]e]0]
\oooooooooooooooooooooooooo0|o|o|o|o|o\Rese»c

TWAILTX_REQ # 1 8K3) 7 mi T ih A ik B A 55 . (WO)
TWAI_ABORT_TX ‘& 1 JUH M Al R I IR KR AES5 . (WO)

TWAI_RELEASE_BUF # 1 Bl Znigs. (WO)

TWAI_CLR_OVERRUN & 1 J&EEEd %S RS (WO)

TWAI_SELF_RX_REQ [ B4 . B 1 SRVFAIETY s e i [ i el s 2 B g . (WO)

Register 19.20. TWAI_STATUS_REG (0x0008)

&
& G
A &7 MRS
[=5) <A @Q/\) &7
%9/@/OQ£O‘§ > Q)Oé;‘z\?)\)
«3’6\ \®\®0\$\d<&<d<d<OA\Q$/
%) ?‘/V/V‘/?‘/?‘/?‘/?‘/?‘/?‘/
& FEEEIIEES
‘31 9 8 7 6 5 4 3 2 1 0‘
‘OOOOOOOOOOOOOOOOOOOOOOOOOOOO1100‘Re5et

TWAI_RX_BUF_ST =f{Eo8 1, R G b i B A =S, 206 e s i EdEt . (RO)

TWAI_OVERRUN_ST #{fik 1, F£IAEL FIFO hEffr B s, ™4 Tk . (RO)
TWAILTX_BUF_ST &N 1, REERZG S A=, AUEAR LRSS, (RO)
TWAI_TX_COMPLETE #{Eh 1, HHUKIME L il s — it (RO)
TWAILRX_ST Z&{ECh 1, EHAIEFEM S & BRI (RO)

TWALLTX_ST Z&{E5 1, R AIEEER L ERE M. (RO)

TWAI_ERR_ST #{Hh 1, FRIFLWCE RITECR R 853 T 80 208 — N EUE K T 58 T 27 748
TWAI_ERR_WARNING_LIMIT_REG it B hr9%UHE (RO)

TWAI_BUS_OFF_ST #f{ih 1, EHIT R T BZORES, AT a4 Eridiifetm. (RO)

TWAI_MISS_ST ik 1 Mk FIFO spICH AR i e 8BRS 1 Mt @ekny; 00 245
Bt e (RO)
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19 WLIREE D (TWAI®)

Register 19.21. TWAI_ARB LOST CAP_REG (0x002C)

\ooooooooooooooooooooooooooo| 0x0 \Reset

TWAI_ARB_LOST_CAP Ll Sk 19 i iy bit (7. (RO)

Register 19.22. TWAI_ERR_CODE_CAP_REG (0x0030)

‘31 8|7 6| 5 |4 0‘

\oooooooooooooooooooooooo0xo0 0x0 \Reset

TWAI_ECC_SEGMENT csR4f iR KA A E , #0LF%R 19-16. (RO)

TWAI_ECC_DIRECTION SR &5 I i R L Sy 1l o 1 428 & 2B 48R O Rk
it & A 4R (RO)

TWAI_ECC_TYPE isRffiieZil: 00: firffix; 01: #:Ahfix; 10: Bk 110 HAks 5 (RO)

Register 19.23. TWAI_RX_ERR_CNT_REG (0x0038)

TWAI_RX_ERR_CNT  Belfthifimit 4, BfEAef K AAERIeiRaE T . (RO TR/W)
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19 WLIREE D (TWAI®)

Register 19.24. TWAI_TX_ERR_CNT_REG (0x003C)

&
K
K
@b\ (5/
\*@éz}é Al
‘31 8|7 0‘
‘OOOOOOOOOOOOOOOOOOOOOOOO| 0x0 ‘Reset
TWAILLTX_ERR_CNT Ei(450 T4, BUEZEAEAERIFRET . (ROITR/W)
Register 19.25. TWAI_RX_MESSAGE_CNT_REG (0x0074)
&
S
C)O
(<//
%VQ
Q@
6®& \+/
& ol
‘31 716 0‘
‘OOOOOOOOOOOOOOOOOOOOOOOOO| 0x0 ‘Reset
TWAI_RX_MESSAGE_COUNTER 7#fi 5421k FIFO dr¥idifu 4. (RO)
373 ESP32-S3 TRM (i % #i v0.2)
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19 MELFEA#EZE D (TWAIR)

Register 19.26. TWAI_INT_RAW_REG (0x000C)

%/%/Q) Q\/ Q\/ D
& P IRED o e

& A F e

[ T

[ fefefefs]2]2]0]
\o 0000 0ODO0OOTOGOTG DU OGO OTQ GO OGO OO OUOTO 00 0 o|o|o|o|o|o|o|o|o£o\Reset

TWAILRX_INT_ST £, #&{E 1, KWL FIFO A bz, AHElcdhkfiat. (RO)

TWALLTX_INT_ST Zeifrhllfr. #6201, R Rda SOr AT o5 45, nl DA TR el 2 18 AT 55
(RO)

TWAI_ERR_WARN_INT_ST i e . 544 1, FeMIIRAS 2747 5 P il AR A 2 s e
YetkAsfl (0484 13 1454 0). (RO)

TWAI_OVERRUNL_INT_ST #fiiidi th hitfr. & {E0 1, R syl FIFO Hdiiii i - (RO)

TWAI_ERR_PASSIVE_INT_ST gz filr. {60 1, R Rt TR a2, £
DRSS S BEh DR KA T 0. (RO)

TWAI_ARB_LOST_INT_ST {f#E K H . &EA 1, KRR RERME. RO)
TWAI_BUS_ERR_INT_ST iR, #{EN 1, R RUGIE L EAE T H . (RO)

TWAI_BUS_STATE_INT_ST 4Rk, 2 1, RUMHEHISRRE %L T2k, (RO)
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19 WLIREE D (TWAI®)

Register 19.27.

'
&
Q?@G
A

TWAIL_INT ENA_REG (0x0010)

B

9| 8 7

‘OOOOOOOOOOOOOOOOOOOOOOOOOO

TWAI_RX_INT_ENA ‘& 1 {fifeslcbir. (R/W)

TWALTX_INT_ENA & 1 {life &% dir. (R/W)

TWAI_ERR_WARN_INT_ENA & 1 {fifig4ii & dmi. R/W)
TWAI_OVERRUN_INT_ENA & 1 {fifis%ciis k. (RW)
TWAI_ERR_PASSIVE_INT_ENA ¥ 1 ffifigtkahEin . (RW)
TWAI_ARB_LOST_INT_ENA ‘& 1 fiifigfifk E 5 h . (R/W)
TWAI_BUS_ERR_INT ENA & 1 {fifig s s by . (RW)

TWAI_BUS_STATE_INT_ENA & 1 {lifgmZkS k. (RW)
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20 USB OTG (USB)

20 USB OTG (USB)

20.1  Hifid

ESP32-83 ity —MEM Tt K #4511 USB On-The-Go ("R 3CH#FR N OTG_FS) Ahix. % OTG_FS MR AT B
FHUE (Host mode) 5 &5 (Device mode), FE4fFf USBI1 HUMIE. B S HRHEHIEIA N 12 Mbit/s
4 (Full-Speed, FS) FIfE i 1.5 Mbit/s FIEE L (Low-Speed, LS), & 3CH EALHMFT MY (Host
Negotiation Protocol, HNP) Fi&iii sk #rid (Session Request Protocol, SRP),

20.2 ¥¥PE

20.2.1  jdHFEE
o CRFAE AT E R
o EHLIRTHIL (HNP) A1 &35 (SRP), mlfih A 5 B Bt4
e 7 FIFO (DFIFO) K/
o SRR Z A AR T AL
- Scatter/Gather DMA 558
- ZZph (Buffer) DMA =
- Slave iz
o AREHEEA I R AR MR R A
o AU AR, B BN, A USB $ A T/ITAG 45 il f b SR il % 2

o B I g R AN B R B AR IR, S2HF USB OTG il USB H341/JTAG BIAMSEAS H BRI A [ 11
W g

o T[{EJ Light-sleep Mt

20.2.2 &% B (Device mode) Frtk
* Ui O RECAFTE (RUA#ET], i EPO IN 1 EPO OUT ZH)iK)
* 6B (1~ 6), HIECESN IN 5 OUT
o %% 54 IN i Sl TAE (4245 EPOIN)
o A5 OUT i i dk=z—4 RX FIFO

o B IN s HR A LI TXFIFO

20.2.3 FHUEEA (Host mode) ¥¥1k:
* 8/MEIH (i)
- 1 IN 5 OUT Wi s 2 s — M= hlEE, B IN AT OUT ahZisp AL PR . A S RHa dil L i 22
- HAR 7 AMEEHIECER IN 8 OUT, SRt [F2b. il e i 2R Ay,
o A EIL 4 RXFIFO, — A HEAIIE TXFIFO, Fi—NJE Pk TXFIFO, 44~ FIFO J/NA] .
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20 USB OTG (USB)

20.3 Itk
20.3.1 RS E:D

R PU
II APB # O
) (@]
s 2 USB 414
S & BH B
0 iu

Data FIFO
SPRAM UsSB = 1 USB1.1 FS
RAM # O P B USB1.1 # BATWRAK B

Pl 20-1. OTG_FS &S 4

OTG_FS Ahisiftz LAk USB #dfilde %, ankl 20-1 Frow, &fildNAZAa AR 4 M0

e CPU £:11
CPU 1] DA 1% L S B e il 28 P AZ I 2 A 2R 288 FIFO, %32 IAE NP SE Il AHB MALEE . i
B FIFO iyl 2UFRh Slave R,

e APB 311
CPU W] PLii 1 USB #hhfis il 2 (USB external controller) sl USB 2 il 8 A% 182 1 o
e DMA £:11

fas il e AR A DMA R DU 1 LS ARG A fifeas (BIANTE DMA B U S AH 308 ) %
FHE SR AHB FALE M .

e USB1.1 N
il WA R 1 B USBT . @t ATl &k . PR USB OTG 225, ESP32-S3 ik Py i~ USB
FINTAG $E il (WS 21.USB % v /JTAG d24] & (USB_SERIAL_JTAG)) . X~ USB #5 il &% 1l i
A S S PSR ety B — Ml ARE R AR R . ) R RSN AR

2 U Pl A, USB OTG Al USB i 47/JTAG St X ANl k. BUATE BT, ABilick
#5 USB #17/JTAG 4MgAiE. 24 RTC_CNTL_SW _HW_USB_PHY_SEL_CFG 4 O i}, eFuse H1f
EFUSE_USB_PHY_SEL fizgle i B A SR SMBEHTIE . #5760 O, Pl A4t 15 USB HRAT/AJTAG 4b
M s ZA%A R 1, I & 28 5 USB OTG M5 % . 24 RTC_CNTL_SW _HW_USB_PHY_SEL_CFG y 1
i}, i RTC_CNTL_SW _USB_PHY_SEL_CFG 2 il Py il 4 25 5 WA~ M scAH % (5 EFUSE_USB_PHY_SEL
DAYEE A T7 AR ) o

2 PR FN SRS K AR AR e, — > USB il B — NSO B H , o—A> USB Jas il 25 W A
Tl k2, BARMHEBUEHE B, S 21 USB & 0 /UTAG 434 % (USB_SERIAL_JTAG).

* USB #piHibilas
USB Ahaffa il 21 T8 USB 1.1 AxsliAnd 742 1 RS2 iR MRS e e . USB AMER S il it i RE S 31
AR, AR G N B (AHB Il ) SR Em o, SO B i) SPRAM . 522
TR R R il SRP S5 ey =N ARl .
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20 USB OTG (USB)

e %t FIFO RAM £ 11

Pl N BE A Z2 A~ FIFO SEFR B AL TR Bl NN, T2 AT SPRAM (Fi 1 RAM) . FIFO

AR/ N S BCE, P A

20.3.2 ¢ )

Z1THE SPRAM Hifff740fid. CPU, DMA slids il g i 1% 4 iS5 FIFO,

20-2 @R 7T ECE AN USB fiilds WA AT A7as i ey . YRR, USB SNEE il 61 55 o — Al w17

(PRl wrap Z174%) -

0000h

0400h

0800h

OEOOh

1000h

2000h

3000h

20000h

3FFFFh

W4 /A CSR (1 KB)

EHMEX CSR (1 KB)

#&#X CSR(1KB)

R R A 4 | T4

CSR (1 KB)
%% EPO/ £HL.#E# 0
FIFO (4 KB)
W& EP1/ EH@EH A
FIFO (4 KB) Slave #% T
‘ DFIFO FA % #
1 IX 3,
%% EPn/EH.##E n
FIFO (4 KB)
R
H 478 Data FIFO HEV
RAM J TiHiX (128 KB) DFIFO

20-2. Py Mkt

20.3.2.1 - #ilill & ARE A7 fE2S (CSR)

* W4 CSR

WA 4R A A )T T RO E/ 2 OTGFS i M 2hhE (BN BN B s It T aE) , HFoRH AR .
il R AE OTG £ (HNP, SRP Al A/B s ki), USB FLE: (FbfEEAlekiesiist, PHY i&4%),
PARERGES T FETHURB AT, Bl DA A% 425 CSR B AT -

* BALEEX CSR

EAU A T BT Al B/ RS0, HBEHE AU 9. &

EHUBLA A7 -
e B CSR

22¢
>
&
rﬁ«k

HHA—4

BRI A A A T i U T B E A RS R . AR N i . i s HA — 4

BRI -
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20 USB OTG (USB)

o WML PP 1 A7 A7 35
I B At T P A L YR I 4 bR e

20.3.2.2 FIFO ijji

OTG_FS FIfI £ FIFO ZEnh & 2 5Bl i A 2 . FIFO By%CE 2R BB T EHLE R 401, DA T fd /1
) JE T8 B R (S5 5y 20.8.3) . FIFO 14 A xl: DMA CFI Slave i, 4 Slave i
i, CPU fR#iidid %5 DFIFO pyfe A/siith #:4F (push/pop) IXIE e e 5 I 1 I IR 15 )X 28 FIFO. FIFO 51 %
A& A L] -

o Xt 4 KB A/ DXk Fp ATy otk ) 132305 10 R 3L 52 RXFIFO rpy= A —A il (pop) #245

o XPRFE 4 KB A/ BRI 5 U7 R 5 AR s 5O ) TXFIFO. (R %mnid IN Bisd, s
ZiliE i OUT Hif) .

= TEBA T, B S AR IN s % ) TXFIFO,

= FEFAURR, ARG IE e R e Rl B S AR B TX FIFO SR TX
FIFO.,

o PjiH) 128 KB S5 il KR B 5/ 5 , A @REATHEA/ LT B o R 170 3 5 OO TR0 H 1Y

WEHE, (U Slave AR, A FHEH CPU HHzm FIFO #Hf 7 8d#AE. 75 DMA 50, B DMA K5Ab Bl TX
FIFO #1 RX FIFO () 854 A/ 4 .

20.3.3 FIFO RiBA %4 41

OTG_FS "y FIFO F: 2 T HAF A&l (USB Bl it 7B:) « TX FIFO 17 fif-Fs th UL R 1Y
OUT F#95 st & U R Y IN 555 Sk i) A0 . RX FIFO A7 MU IN 555 sl s i OUT 51
FHE B AR . 18 T A SRR 2 A, RX FIFO A N AR R ESRH . WEKEP S
RTAREIREL, W WEHR T 798 WA, 7 Slave BT, REKHEMTHR& LKl E
.

AT FIFO 23 FiCH) SPRAM /Ay 256x35 £ (35 (Lt fh 32 AN Ao 3 AN EhiIfL) . &N liE (T FAUE
AT damm (FERSEEAT) fHMZA FIFO 30 i) SPRAM w, I Hn] PABHES R/

20.3.3.1  LAHLEEA FIFO FnEAS]

W 20-3 Pz, FHUBLAAE N PAT FIFO:
o AEJAIITE TX FIFO: 776 Ay il i iy ik i M il S 2 OUT =55 1A kit «
o JIYE TX FIFO: 7rff A B i v W7 s i) 42 2284 1) OUT 5555 1A 8 kil

« RXFIFO: {751 IN oA MO8, DA THi5 B VRIS J5 AP (A1 s ik
WRATE) ARG AR

B FIFO S, MU C ARSI TR 2T 4 K . FR DS 417k b o

INOUT SESRAE DA BBATT I IS, (BUAITE%5 2620) o WSROI TAE B R, Bt

k.

5 FIFO AT, HRBVIAOMZIRTERY, FURREMAKIF LBV . A1, —ELRUH 7O, 0% A 3

HRE ARG, RS ABSGI0FE T USB 55 AL Amoi .

FAUAAL 5 AR BAS -
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20 USB OTG (USB)

MAC Pop ) USB_PTXFSIZE
< F#H® TX <:> ,,,,,,,,,,,,,,,,,,,,,,,,

AHB Push FIFO ##| JFHE TX #iE
—

USB_PTXFSTADDR

MAC Pop ") USB_NPTXFDEP
B
FRHE X N
AHB Push FIFO =4 <:> R b
— ™ X %4

USB_NPTXFSTADDR

MAC Push ™ USB_RXFDEP
—_—
- G S
AHB Pop RXFIFO 4 ()
-

RX Z#HAEEZY 0

Kl 20-3. 1L FIFO

o AREUIERGRIAS: SExbEE eSS (b AR BRI, AT DAL 4 N5 H .
o JHIVERREASL: X EIIEF S (PRI ) BsREASY, e FTRAfERE 8 126 H
PHEEF I, BRSSP T R PERR BB _ R B A 55K, FRAT I B SR BAS_E R K o

20.3.3.2 x5 FIFO

e 20-4 Foi, REHEH AT FIFO:
* RXFIFO: Fr#¥iudli o i A Rl FeRAS 26 H - O T A Rs i RN

o LIl TXFIFO: 4 MHAERY IN 3 A —A>L i TXFIFO, I Torffizim i g IN AR08, Mt
WHS R (s T IN 3555 )

oA LM FIFO, Searis A AR R A . IN F55 A9 b LA E «

20.3.4 PR TH

OTG_FS A4 gk, al DA A U P 4422 31—~ CPU. AT DA i 17 USB_GLBLINTRMSK 3t ' 75
5. OTG_FS il USB_GINTSTS_REG ZFfrs A fir)sk (OR), HE ({7 USB_GINTMSK_REG Ziff#s
(I AE R {57 IT DA ik USB_GINTSTS_REG Hrf#1v; . USB_GINTSTS_REG 4.8 2440 h W7, 602 B HLER Bt
EHWHWAILA LK OTG A Xl . OTG_FS Wi 2Rk &5 H 1 &l 20-5 Fi .

USB_GINTSTS_REG Zf7-4 HJ LA T DL H /N B ARz 0 1) o I -
* USB_PRTINT 2 Tl A RAL PR K. USB_HPRT_REG ¥ fai 7 HH M.

* USB_HCHINT /R — A s Z A ALl EA R . i3 USB_HAINT_REG &7 il AR 72 W
SEIE A R AL B T, SRE AL IZEIER) USB_HCINTN_REG 27 £ AR AE IR .

* USB_OEPINT KR —A &4~ OUT i i A7 AR AL B . i 320 USB_DAINT_REG 247 ] AR &
WRLE OUT s i A7 ARAL B sy, SRS 203 OUT 35y USB_DOEPINT/_REG 277 LA & H i -

* USB_IEPINT R— a4~ IN S i A AR HRAY AP IBT . diid 52 USB_DAINT_REG 27 £ T LA 5 P L4
IN 3 A ARALBRAG R IBT, SRJ5 2 IN S ) USB_DIEPINT/_REG 2777 AR E T -
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20 USB OTG (USB)

MAC Pop USB_INEPnTXFDEP
-
B pua | TXFIFO#n gl [(

USB_INEPNTXFSTADDR

USB_INEP2TXFSTADDR

MAC Pop
AHB Pusn | TXFIFO#1 gl (T
S

USB_INEP1TXFDEP

USB_INEP1TXFSTADDR

MAC Pop
AHE puen | TXFIFO#0 gt (o
R

USB_NPTXFDEP

USB_NPTXFSTADDR

MAC Push ) USB_RXFDEP
—
RXFIFO #&f K
AHB Pop RX %0l

RX #iftEE N 0

Kl 20-4. ¥efeBisX FIFO

e USB_OTGINT %/ OTG F{4-E fil & i, #xif) USB_GOTGINT_REG 25772 ARG EMPEE OTG i 4fih %
il

20.3.5 DMA Eiz\fil Slave ki

USB OTG ¥ 3 Flifzff2eifia X : Scatter/Gather DMA iz, ZZnp DMA #izt, H1 Slave fiit:,

20.3.5.1 Slave Biz,

1E Slave #XF, FraHEIE A FIFO st M FIFO HrBH#R s i@ CPU 47 .
o A IN g5 sk OUT W3 & B tonst, WAZUREA S A B ) i i sl T Y TX FIFO A

o P FPBIRALI, A S i USB_GRXSTSP_REG M RX FIFO HEH Bl PR & B, AR ER
Pt oA ORI K (AT REANE) . ARG CPU T3 RX FIFO s BUH A I =58k (Gt iz
Ht RX FIFO HH i f#6i# IX A,

20.3.5.2  Zzph DMA EiX

Gt BT Slave #E, AN [l Z ARAE T BN AT S DMA R RO FIFO B FIFO it «

o (M IN 35 s OUT Sl i Bt (i, oRA Rl i A7 i ik 5 AL USB_HCDMAY_REG (F:HLAEK)
o USB_DOEPDMAN_REG (i i) #rfrdi. BN BGliES, N DMA SR 3o A AF i
R FEE 5 S TXFIFO

o () OUT iy sl IN JEE H MR AT, RERE A fitts b 28 ik IX i ik 5 AL USB_HCDMAN_REG (F:HLA
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20 USB OTG (USB)

USB_GINTSTS_REG

31130(29 28‘27‘26 25(24123]22|21120|19|18 17:10 ‘ 9‘ 8‘ 7.3 21110

USB_DAINT_REG

/ 22:16 &0 | 4 T

OUT EP IN EP

f

USB_DOEPINTn_REG (0-6)
[
[

(Common)

USB_HPRT_REG

Interrupt
Sources

USB_HAINTMSK_REG { USB_HAINTMSK_REG[7:0] |

J

\ USB_HCINTA_REG (0-7) ﬁ {USB_HCINTMSKn_REG (0-7) |-

20-5. OTG_FS ')z k&l fal

‘ USB_DIEPINT_REG & m | USB_DIEPMSK_REG & USB_DOEPMSK_REG |

: Interrupt Signal

) = USB_DOEPDMAN_REG (Be#tiial) P¥frds. oMMl /G, Wik DMA FHEA R RX

FIFO 5t 2 #H B Z& ot X
20.3.5.3 Scatter/Gather DMA EisX;

F— MR
ZHXRTF

WA RSt

[
v

y

ZrXiEst e

ZH R

)
v

ZHX

ZHXiEst

ZHXHRTT

ZHXiEst e

A

ZHX

ZHX

RE—THEFF (NTD)

¥ 20-6. Scatter/Gather DMA {54k

1£ Scatter/Gather DMA #5084 S8 s fY U 2% vp X 0] BB 20 HUEE FE A7t a2 Ak o B Ui o5 Bl AR A
— LR DMA R FF8 46 o AR & A8 108 3 e sl 32 0 g2 vh X 1) 32 78T F1—A 32 1) i

IR R 382
S SCR L

ESP32-S3 TRM (Tl 4 1 v0.2)
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20 USB OTG (USB)

XAt iR fF (BufferStatus Quadlet). AR mANER N Gt IXA] AR B gig5 (B < 1 MPS 5775, MPS: maximum
packet size) BUEEAEHT (B > 1 MPS F47) . SR SLBAIEZ M X, FIkE DMA TEIB RIS R H i 5
— S H IR ] 25— H

o fgi ] IN stk OUT il R 5 B4/ 45 1), DMA S5 M 2l XIS ROBR 45 Ho A TX FIFO.
o ifgr ] OUT s il IN SBIE B &4/ 551, DMA S SE [ RX FIFO (el 08, 420714351
T DMA 51|24 H T8 m i A G op X .
20.3.6 HS5MEHI AR
FE M SR BE T, E AES R S L BT .

20.3.6.1 DMA BT ity 55 Pl d B 11

1E DMA BTN s i, A S — MEREE R R, A 2% PUR MO0 T A AL i E 4
1k FEHEE T A 2OR IR R BE TR ik . FRUE STALL sl BlESe e g e (1, 3 MNIELE S
FRAR) . TE DMA BB N BRIy, B A i 5 2 il 48 AR IEA T AL 2R

1 DMA BT 5 A, M/ Me — MRS /N (BRI EE R ) .

20.3.6.2 Slave B F 0 F 55 L Mg i

7F Slave Bl F I3 S HIRME, — IR D BELTE— IR . B4 R B R B — A, AR i USB
BUCEIR TV (B0 ACK B NAK) B & 2 A B E fnEs .

NEAHIA T Slave TR HEAT IN A OUT 5555 AR T4 -
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20 USB OTG (USB)

#¢ 20-1. Slave BX T IN Fl OUT 55594 b i

LB | st
OUT #E4%

1. BR{FEd & USB_HCTSIZN_REG 3 fF4s, 15 1. #hdE USB_DIEPTSIZN_REG #if7+4s, 15

Bl B R/ NI (1), fEREIXIEIE , 28 FERHARY RN (1 MPS) Rl (14). 3
Je R R AL A R A il 21 TXFIFO RBEREIS , FFEE R AL AR R AL
2B EES RGN BECN&RE 1 2. W EI B A S IR EUIRS A H R

DWORD 5, ffilds W HF A 3 L3 A RX FIFO,
KA H G AR HREAS . 8. QA% R (A, th T RXFIFO EU),
3. R o oF & O Y, fF A& K ) 1 F 1] 12 NAK

USB_XFERCOMPL 117, iz gi% 20,
£ A= g i iy (BB USB_H_NACKn).

IN =55

1. FEE USB_HCTSIZN_REG 271758, 45 1. %l E USB_DIEPTSIZN_REG 24728, %

SERIR AR MG (114Y), SREREZ ERHR RN (1 4Y) o sl fliRE
i . Ji s RFEE R AU SO

2. yEER A% B 2115 K 4% B 5 AN i 2 Q1 N L TR = N & S R
KBS USB_XFERCOMPL Hulkf.

3. WRZE ST, BABdE DA SRS A B FF
BHARXFIFO., &, &r=Ag5irr (4
11 USB_H_NACKn).

e Slave Bz I T GURAERS, W DATE RS s — R PEHEA — A A F S GRAE, BFIZIT DMA #i0F
LA RO . FER — R R W& h . Z A5 MEdR I T AN FIFO Wists , ket To 75 DA 62
A B Al A PR

Slave 15X T AT MPARMEN T ELO T FSRAE, A2 AT, TEAE USB_HCTSIZN_REG 1%
USB_DOEPTSIZ/_REG 2577 LASE A BL U A% 4 i K/ NI B (A5 (BB B s 5, 40l TX FIFO Bk
RX FIFO 5 A sl s ot b, T2 Mt A acgictls (s /08 1 25 [R5l 2 05 i Eicdi &)

20.4 OTG

USB OTG 7u#f OTG ¥ s USB Eflek USB 4. ik, OTG Bt E— A —4 Mini-AB 5 Micro-AB
#r, AT R A-plug 2 B-plug. 24 OTG s iE#: b A-plug/B-plug i, HRFHUCN A Be6/B Bt

o AR ENBEGL (A L), B deakil sl (B shik).
o M EALRIAE (NHP), A, B Beanl AR A 6, BIASHE N A SR B 2HL.

o ABERI KM Vous L. RS, B A ATEA K A B E 8 Vous I AR —ANE ) Sl R A 3%
AR 235 R YL (SRP).

* Vbus HfE A Bearfits, BPRE A Sear mshsesiat.
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20 USB OTG (USB)

OTG Be#r nlid 3k /Y 1D 45 B i HAE B 2 A-plug it B-plug. A-plug #1) ID & B Hedh, B-plug i
1D 47Ty B =

20.4.1 OTG 1

OTG_FS 3 #§ OTG Revision 1.3 #iiif) SRP Fil HNP il . OTG_FS il %t UTMI+ OTG 2 11 5ick 4
(NHBEONE) . UTMI+ OTG B 1 AR vrf il WA BRVECR s (HEAnE /48 HNP i) BRI RE) PASK
B OTG fyzhfe, I Hikfevplckdidin s OTG MM SHE. QRBUN MR & &, B2 UTMI+ OTG Ffif id
GPIO % #ufii b iEH2 ) ESP32-S3 11y GPIO, &7 3 /10 MUX e GPIO s d42l% (GPIO, 10 MUX). 3 20-2
AR T UTMI+ OTG #1155

# 20-2. UTMI OTG #:n

EOEY /O | Hiik

AR A/B 5338 AR . R PTIER L Z mini-A i85 mini-B. (TR
usb_otg_idpullup B RAE T & A %5 -

1'p0: #ER: mini-A

1b1: #EE mini-B

A BHMEXTEAR R $8n Vous FLEBTE A FEAME X TEIA P L.
RS E UK

1’b0: Vbus <0.8V

1’b1: Vous =0.2V~2.0V

B KAMELTEAM . $58 Vbus FLESETE B RAMEATHRIA R L.
OB AR R -

1’b0: Vbus <0.8 V

1’b1: Vous =0.8V~ 4V

Vbus 5l . a8 Vous M2 TE A/B 345/ SN AR H - B [
B HEN

1'b0: Vbus <4.4V

1’b1: Vbus >4.75V

B i LIEEH . H57R Vous MR R ATE B I T4 R I BEPA N . 1
e RN -

1’p0: Vbus >0.8 V

1’b1: Vbus <0.2 V

B 1D i ACRAFAERE . (ERERAFRIL 1D £

1'00: 1D 4 IR H:AEBE

1'b1: 1D IR AL BE

D+ FHIHFHAERE. HiEE D+ £k Fif 15 kQ FHIHLFH .

D- FHirPHARE. (g D- & LW 15 kQ THiHH.

X3l Vous, 3Kzl Vbus #| 5V,

usb_otg_drvwbus O 1’00: ARIKBN Vbus

1’b1: IKzh Vbus

Vbus #i AFTHLHIRE. 75 PHY 25 Vous 7t .

usb_srp_chrgvbus @] 1’00: NS HPH A Vbus FEH,

o1 sEHLPH R Vous 7L (T5#kE %2> 80 ms)

usb_otg_iddig_in

usb_otg_avalid_in

usb_otg_bvalid_in

usb_otg_vbusvalid_in | |

usb_srp_sessend_in |

usb_otg_idpullup O]

@)

usb_otg_dppulldown
usb_otg_dmpulldown

@)
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20 USB OTG (USB)

EOES /O | fliik

Vbus i ABCEERE. F578 PHY Sk Vbus Jit .
usb_srp_dischrgvbus | O 1’b0: i@ HFH A Vous fiH
1’b1: @ FPH Y Vous it (FF3E 2/ 50 ms)

20.4.2 1D &K

4% USB_GOTGCTL_REG H'i1y USB_CONIDSTS fii #5871~ OTG =il a4 A 1548 (1'b0) it /2 B 1545 (1'b1), 2

USB_CONIDSTS %A ekAs (RSN k0)), 2774k USB_CONIDSTSCHNG H1#;.

20.4.3  ZihuREMX (SRP)
20.4.3.1 A ¥4 SRP

Pl 20-7 5B T OTGLFS 7824 A Bt (RIERIATHLIF A Vous i) i SRP jiif.

suspend
usb_otg_drvvbus 1 R
usb_otg_vbusvalid_in 2
usb_otg_avalid_in 5 7 Vbus pulsing
4 \ . 7
D+ 3 Data line pulsing Connect

Kl 20-7. A ¥¢%% SRP

TOATHEAAE, MBS, YRR R O P R, R B A L L AR S A

T D HAE A, (USB_PRTSUSP %24 1°b0) st K s JE(7 (USB_PRTPWR E % 1'00).
2. PHY i3 usb_otg_vbusvalid_in {52 JL8k 15 7 i 11T H
3. 24 Vbus HIVE KT, A BA-UATRIE] SEO %/ 2 ms A BEJgh SRP.
4. BjF3h SRP, B i iTHHE ML FHiffH 5 ] 10 ms. OTG_FS PAZRHAS A G 4 ikt «

5. Btk Vous BKEhE| A e S ARIREZ £ (24 2.0V) PAET Vbus ki, OTF_FS NAZAERM SRP

IR IR AR o 4R PRI H A TP ) Sl i R AG I A2 (USB_SESSREQINT) F4 L A7

6. NLHREFAAL P2 TG SRAS I AP BT, Sl B F WL 14 SRR A v 04 o 11 LR R AT T i 11

RNz . PHY sk usb_otg_vbusvalid_in {55 k48R um 1 _FH .
7. 24 USB LHIEf, B4R, 52 SRP i,

20.4.3.2 B %% SRP

20-8 W] T OTG_FS 784 B s (BN Vous fibifl) i SRP jiife.

TORTHERRE, MBS, FHL (A BR) R I P A . PHY il i fif usb_otg_vbusvalid_in
RS TEROR SR R H sl . FEREIE] 3 ms HERZSIR S, OTGLFS PARRF A H T35 77 4t 1) U Ak (o7
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20 USB OTG (USB)

suspend

ush_otg_vbusvalid_in 1

usb_otg_bvalid_in 2

usb_srp_dischrgvbus

usb_srp_sessend_in

D+ 5 /Data line pulsing 7/ Connect

usb_otg_chrgvbus VBUS pulsing

20-8. B %% SRP

(USB_ERLYSUSP H1lif) # 1. 2 J5, OTF_FS pi%ff ot Wi teas iy USB Hik fi7 (USB_USBSUSP)
1. PHY J@ Il usb_otg bvalid_in fF5 JLACRTR/R B B £ ih4h

2. OTG_FS W#ZHiik usb_otg_dischrgvbus {Z5-, &% PHY Jiifk Vbus jigH .

3. PHY sl ik usb_otg_sessend_in 5 B4R STE4 M. X2 SRP 1R . OTGLFS WEERIE)
SRP 2 B 7 2ka ] SEO 2 ms, XtT USB 1.1 Axilieh i %%, 1 USB_BSESVLD HAus, W4
WEFF Vbus i 2 0.2V,

4. 1 IREFFAERE 1.5 #0(TB_SEO_SRP Il ), &4 /5 5 A OTG # I HLRAS A7 A7 b B9 23 17K (2 (USB_SESREQ)
HEsh SRP. OTG_FS WA TEE kot 285 04T Vbus fikifr.

5. FHL (A &%) MEHEZEE Vous ki E] SRP, SKJ5FTFF Vous. PHY ik usb_otg_vbusvalid_in 1%
$571% Vbus [ Hi,

6. OTG_FS A##fiiA usb_srpo_chrgvbus -7 Vbus fiknfr. 0L (A Best) FT9F Vous, JEEIHT&E, 8
SRP 2. OTG_FS WA%iilid Az OTG H IR A fra | i S i R M RS e Az (USB_SESREQSC)
SRR RRT . BHERF B OTG & AR A7 d th i 35 1 R L

7. 2 USB iR, OTG_FS WAZHER:, MiMiseik SRP i f.

20.4.4  THLEMRE BRI (HNP)
20.4.4.1 A %45 HNP

5 20-9 $EH] 7 OTG_FS Fe4 A Sl HNP jiiife .

1. OTG_FS N#%n) B %45 & % SetFeature b_hnp_enable iR 47 DA S A HNP 745, B i 450 ACK T FEH H:
XFE HNP, B AR A B OTG & HIFURAS ZFFEas T AL & HNP {57 (USB_HSTSETHNPEN)
i) OTG_FS %M B 45 3 +F HNP,

2. (RS REIE, MRS A G 0 AR ST A4 T i 1 7 (USB_PRTSUSP) i AR A .
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20 USB OTG (USB)

OTG core | Host Device Host
Suspend
D+ pend 5 4 5 6 8
Reset Traffic Connect
3 7
D- Traffic

usb_otg_dppulldown

usb_otg_dmpulldown

K 20-9. A ¥z 85 HNP

3. 4 B ik WLEEE| USB Hyld), BERWrIriEs:, U HNP WHIIIRE. B R (R A2 = Hl A 6
A EE HNP; 0, BZerrdrgitbii. OTG_FS Wizt OTG *%Wm%b‘ﬁ%%qjﬁﬁimwﬁqj%ﬁﬁ
(USB_HSTNEGDET), jfE./T HNP 17745, OTG_FS &4 usb_otg_dppulldown #i1 usb_otg_dmpulldown
G ENICRL, fRig M. PHY JBH D+ BRiHPH, 48R B s dEsE . W AT AR OTG 45
TR A7 24 Hi A 2 (USB_CURMOD_INT) DA & B #ia .

4. B iR e s, kil USB & Az, *f OTG_FS WAZZEATH A AT S m 15 o

5. BisadkZ s THLA G, Eaiididfs, FEgiUatbE L. OTG_FS WRAERMIE] 3 ms 425
ZJi, FENR A A PR A7 (USB_ERLYSUSP) % 1, 2 J5, OTG_FS AR A% F il f74s
FRr) USB {7 (USB_USBSUSP) & 1.

6. FEWEAEET , OTG_FS PIAZAS I 2| 5 , Wi i 32 7 b4 [/ = AL €6 . OTGLFS %A A usb_otg_dppulldown
Al usb_otg_dmpulldown {55, PARRHHIRIH T EHLMA G .

7. OTG_FS WK OTG AR S f7as R EE B 1D IRASHCAE H ik (USB_CONIDSTS) B i, [ AR 4%
MBI OTG 2 I MRS a4 o YISy ID ARES, DAWIE OTGLFS WRAEN A Bed. IR AR
Fredse il HNP. 5 IR Frab L EL OTG S HiI LR Aras A A B Uz, PARRE EAUBLCHRAE

8. B k& IER:, 5 HNP g2,

20.4.4.2 B %%5 HNP

K 20-10 580 T OTG_FS 7524 B #4511 HNP Fif.

1. A5 4 i% SetFeature b_hnp_enable iR 57 PAE H HNP 5. OTG_FS A% [ul g ACK 1 . PAZE B H 7
HNP. [ FIRR P06 OTG 2l LR A frds )55 HNP {EBE(7 (USB_DEVHNPEN) & 1, PAZRH] S
£ HNP, W HFEF# OTG 5 AR T A7 %8 1 Y HNP k{7 (USB_DEVHNPEN) & 1, PAf§/s OTG_FS
WS HNP,

2. ARBHERAE, FHERERL.

(@) OTG_FS WHTER L2 3 ms Z 5 WL Il aF A7 s P i LB Hke £z (USB_ERLYSUSP) # 1.
E,mesmﬁﬁWV*%ﬁﬁ%*ﬁmBBﬁiuaﬁauﬁaﬁmﬁ10mesmVMﬁ
B2, 7F H A Bk E] G L 1 SEO, F878 HNP.

(o) OTG_FS &HaiA usb_otg_dppulldown #1 usb_otg_dmpulldown {55, PAFERHHKHE T FHLHA G .
(€) A sl 7ERINE] SEO 19 3 ms P D+ b BHRMU MR, . OTG_FS AR I 2 1442 .
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20 USB OTG (USB)

OTG core | Device Host Device
D+ Suspend 2 4 5 6 8

3 Reset Traffic 7 Connect
D- Traffic

usb_otg_dppulldown

usb_otg_dmpulldown

20-10. B % %% HNP

(d) OTG_FS Pyttt OTG ik A 274748 119 = HLH R MUk &5l As iz (USB_CONIDSTS) 1, DAz
HNP . BRI ATREIR OTG BRI & 27758 iy WL AL 2 (USB_HSTNEGSCS),
et LD A o PR R P62 4728 T 10 24 P55 7 (USB_CURMODLINT),,
ity AU BRI

3. ¥ USB_PRTPWR firi& 3 1’b1, PAIKZN USB i Vbus.
4. %% USB_PRTCONNDET il 3k #Wl ik 4 CYE BB,

5. W HREF-REE N (USB_PRTRST) %24 1, OTG_FS WAt USB i, X A BT I T I %k
P -
6. 4fE USB_PRTENCHNG Hulkf.

7. OTG_FS PiZgket e B sh i i EALA 6, seiUn, a5 A T O RS 2r s oh s 1
AL (USB_PRTSUSP) #f 4t .

8. FEPRIAT , 24 A S Al 2 ke i, & XM I B T b n] 0L (4 . OTGLFS N AZHF usb_otg_dppulldown
1 usb_otg_dmpulldown {558 N LR, ARG /R ARIHI AL A {4

9. I R 3 b A A A o BB A o ) 24 TR0 (USB_CURMODLINT) - PARf & AR
10. OTG_FS Wixisz, 5en HNP idfz.
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21 USB 5 O/JTAG #Eil#% (USB_SERIAL_JTAG)

21 USB H# H/JTAG iy (USB_SERIAL_JTAG)

ESP32-S3 s A USB s I/JTAG il nl M Thessoth i flash . SRSy i i) o A SCRF A 1A
ERNEEBTHIRE R o AR USB AL (CRSCHRIFRN “ A1) Bt EUE Al ASEEL iR sRe, Fois oAt
HMNERE T o

21.1 ik

Frk ESP32-S2 Jrz T MUA )t b 18 & i WA AE U 5B r@ s JTAG P/ Il s . e — Rk
B, fE5 E TR R PR E RSk B ESP32 L. P RZEEIRIT AN L E A AR T, FLTFEE
—A USB #5538 1142 1l L I B R AR X — i) . 1 (i 5 U 120 11 B 1 M AR PP w8 1 1
Bl MM KRBT R AORES . MR P BT P B oL (R ) B, TE JTAG Wi G 7
TP KA B PIRAS, IR E W SR S . I F5 20— JTAG & FL#R i SoC 5 JTAG /i 1
VAU

RANEREE LR 6 M, AR AR T, XS R E A T e . SR, X ESP32-S3 i
Fh/NESRE RS, ANREGE AT PR I S BRI Hs vt

RfREX R, [ AT AR AN I A B R K, ESP32-S3 il A~ USB £ /JTAG il &%, [T
L USB-5 Mg 1 USB-JTAG &Rl #sUIfE. BTz Ui ] USB Specification 1.1 Jird i) 2 5 i £k
BN USB 4L, ik ESP32-S3 U 5 2 AN T .

21.2  ¥§PE
* USB 4xjifmif
o W[FLEA A ESP32-S3 i USB PHY miilif GPIO Az i il fl #hk PHY
o [EELfE. WA CDC-ACM (GEfE B AISMRB R HIBL) F1 JTAG &M & 2 fig
o JE2 4 OUT sprd. 34> IN S Al 1 M2l 5 EP_O, Wl SeBlf K 64 74 i Xy
o FNHES PHY, BATEHE HARSMRA R T
* CDC-ACM K REMAERAT I BEAE R 2 SO ARV R 58 _E T S BB A BT
* JTAG Il (] 522 JTAG $i5 452815 CPU TR A% A pREEE {7
* CDC-ACM Sz AU B = AL AIHEA T Bkt

e 21-1 pron, USB B [/JTAG #5860 & —A4~ USB PHY, USB #4535 M. JTAG Ay S Ab RS . 1 R 2 B
JEPA R T4~ CDC_ACM ZifEds. PHY FI#s USB 4545 1 8 i 32 PLL B =211 48 MHz B8P R bl
I M DA Al H A 40 8 F] APB_CLK {2 if4hiE . JTAG fiy &AL FR 2S5 ESP32-S3 FAHAE sy JTAG iR B
JCHI#; CDC-ACM Zifi#sliEf: 5 APB fizk, 2 CPU Lasf iy nl xf b A i 5 i1

iHHRE, USB 5 H/JTAG #£iil#s A USB 2.0 &ifirifE (12 Mbps), A3 FF USB 2.0 Frifipf HA=L (41, 480
Mbps {1 EAR ) o

e 21-2 7R T USB 5 H/JTAG #5 il # f USB #r  INFRTEGR{E S . USB Hf /JTAG £l #% th—4> USB 2.0
AR AN, A 1 RS T SR R 2 R A AT 2 A e e X S 3 [
AN T IZE A USB g%, HARW] 5k CDC-ACM USB &£ FISE L JTAG #: I BRI L R FFE i %5 . JTAG
BV 500 11 Xtensa CPU i iR#: NAHIE, aixHiaf e CPU LR F i ik, [, CDC-ACM
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21 USB 5 O/JTAG #Eil#% (USB_SERIAL_JTAG)

48 MHz clock | APB clock o
e s -
3 —(CDC-ACM o
USBD: 1 m
- |USB Ph
USBD- —— Y B <
USB Serial/JTAG
Logic .
; JTAG
External — Command Xtensa
USB PHY | Processor . CPU
| | cores

Kl 21-1. USB Serial/JTAG i ZHERE]

o —AFAEAS, CPU RIS AT iTxt el TR S B, Mosb, A5 1hg ROM R SR TSAT S0 Pl
I L1 B flash.

Host EP_O Control logic [« Descriptor ROM
EPOUT_1 |
USB PHY
(internal/external) To CPU:
EPIN_1 CDC ACMep [« Registers
Interrupts
USB protocol
engine EPIN_2 —
EPOUT_2 JTAG out Y
CPU JTAG interface
EPIN_3 JTAGin |l

Kl 21-2. USB Serial/JTAG ]

21.3 Wtk

USB H: [I/JTAG $l48 i1 5 USB FHUALBEAREH:, i85 CPU JREPELA KAE USB 3 O _Lis ATkt
FEdE

21.3.1 USB i [/JTAG L%

USB #i I/JTAG Ttz filasilid PHY SEBL5 USB ALY B2 HI Y 34k . ESP32-S3 7 — A~ PHY, i USB-
OTG Fit USB #: I/JTAG i IE T, —FH# AT AHZNES PHY. 7580, A A PHY B{E-5 Boce] A
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21 USB 5 O/JTAG #Eil#% (USB_SERIAL_JTAG)

GPIO A HuAfi B JMES 10 M4 o FERLEAREL EASI—ASFhEE USB PHY, RIFRT/ 28 55— R] i # USB i
Ho

i ] eFuse e USB 5 L1/JTAG 12841 USB-OTG 53 PHY sk 4hg8 PHY pyiEi =, W3 21-6 iR,
ZJa, A RE AR O 1 =

USB OTG usb otg internal
PHY interface 1
Ll
USB usb ser/JTAG
OTG internal <«—pinternal PHY |« > PAD
. PHY interface
Logic
> 0
USB host directly
connected to pads:
D- ~ GPIO19
USB USB_SERIAL phy_sel D+ « GPIO20
JTAG_PHY_SEL
Ser/JTAG
p| O
usb otg external
USB . PHY interface .
Device |43 = «—»|GPIO Matrix |« » PAD
Logi .
ogic 1 |- 1
External PHY
usb ser{JTAG connected to pads:
external VP o MTMS
PHY interface VM o MTDI
OEN ~ MTDO
VPO ~ MTCK
RTC_CNTL_SW_USB_PHY_SEL_REG ) VMO - GPIO38

efuse_usb_phy_sel

RTC_CNTL_SW_HW _USB_PHY_ SEL_REG JA

Kl 21-3. USB H: 1M/JTAG 55 USB-OTG Pyis/shik PHY 4K

CPU Ly JTAG 15 =1l it eFuse 44 USB & 11/JTAG #5125 50455 GPIO J245% , AT DASE o 0 f-4 ) e 3
Gtk . tuif, USB &5 I/AJTAG LR (5 5 AT DAt 2] GPIO A b iR, iiiml PASE B0 ] ESP32-S3
1y USB H: A/JTAG il il JTAG /il —Hulifr o

21.3.2 CDC-ACM USB ;1A

CDC-ACM # M i AnifE USB CDC-ACM EBIBEATE AR Fl A7, A3 — gl P b . (R & g AR,
TEMEFR) DAL — At At (Bulk IN) It £ s il (Bulk OUT) dEAT Bl AN e ik o 3k 883 i — IR
A DAL PREL 5 64 FARIBORAL, SCPlE AR . CDC-ACM SgbRifEng USB #4528, FHl—f e R Aok
TERR PR IR ® LA, At , 24— USB A& IR 2 BN, B RGN REAE A 205 s iy
FHER.

CDC-ACM # H AT AEHL LA R A1 CDC-ACM 42 il 3K -
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21 USB 5 O/JTAG #Eil#% (USB_SERIAL_JTAG)

GPIO Pad
matrix JTAG
/ — P 3100

1 b 3'bx10
USB
4> > , 4>
0
N/A >
/ 3'bx11
> others
USB_JTAG_BRIDGE_EN usb_jtag: JTAG signals come from ctrl_sel[2:0]
USB Serial//TAG Controller
. . ctrl_sel[2]: efuse strap jtag sel;
pad_jtag: JTAG signals come from ctrI:seI[l]: efuse:dis_ﬁgjb _j%gg;
MTMS/MTCK/MTDI/MTDO pads ctrl_sel[0]: efuse_dis_pad jtag.
B 21-4. JTAG 155 {65
2 21-1. kil CDC-ACM #sihillitisk
A EE (B
SEND_BREAK RIB 2R (ERaS)
SET_LINE_CODING FlHzms (EilaL)
GET_LINE_CODING S SRR M 9600 baud, TLAF(EALS, 8 MRS, 1 AMEIRAL
SET_CONTROL_LINE_STATE | ## RTC/DTR ZpkAs, Wisk 21-2 fiR

W T M AYIE 5 2 Sb, CDC-ACM 2 AR ASE (i ESP32-S3 I pdf i ek AR 3, M mibest iy . ix
—IRg Al iE AR R A Y RTS Al DTR 2k 528 .

% 21-2. CDC-ACM r» RTS #i1 DTR (1)1 &

RTS | DTR | #:ff
0 0 | Wk T HB R
0 1| BB E
1 0 | &7 ESP32-S3
1 1| JffE

R, 24 ESP32-S3 i}, W N EMA AR T AL, W ESP32-S3 S i E I A N AR IR
HAAPRE E R, W ESP32-S3 KM flash fHah. HAAEERAR, S WET 21.4, Btz s, Wwarpli@atpe
BN eFuse kEE A _FiRTIEE, 1415 B S WLETY 2 efuse 4= 4| % (eFuse).
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21 USB 5 O/JTAG #Eil#% (USB_SERIAL_JTAG)

21.3.3 CDC-ACM [l £: 1 ik

1 USB H3 I/AJTAG fiiil-5 ESP32-S3 [N ES APB BLZAHIE, At CPU mI B R SIRBIRA ., T30
(8 EHLE B REUL AR 1 AT RS A

CPU i LA I M EHLIZNL O ~ 64 735K/ USB CDC-ACM H L8l t. EHLEHIE 2 2 1) CDC-
ACM Hffsitf, f 1) CDC-ACM BN il A0k — ARt a2k USB B377/JTAG fxfilds oA =N Zn X, i
P RHZIGX B . RRZ, TSR USB 5 /JTAG f5il 28 P& 58 FE i LR BdR 2, 0
R, EHLREAG A .

] A DU A S — SRR Ak B B A SR, R K ok B BV AR A
USB_SERIAL_JTAG_SERIAL_OUT_EP_DATA_AVAIL 8850 15 88—, WA i £ 580E
USB_SERIAL_JTAG_SERIAL_OUT_RECV_PKT_INT H ¥t 5 g fih %

2R AT, [ RE i R USB_SERIAL_JTAG_EP1_REG B kPR BOZ L . Sl 795,
nlil A E USB_REG_SERIAL_OUT_EP_DATA_AVAIL (i 57 2 15 i A HoAth nT SR B R0 , - AT af 7 7 22
AT BEBCEIrA RS, USB B & & A sl i s, PAIRIOR B LBt .

2] {5 B S AR AT R AR R BT AR G XTIl A 5 AT 6 AL A USB Bt 40 i T X Bz

Y o AEBLZ H, 75 B R ik Gt XA T ) 25 (A1 776t R Ak Bl o 1 ¢ i i 12 B0 USBREG_SERIAL_IN_EP_DATA_FREE
Pk KRB PR AT S M iR 1 i, ARG eh KA A E] . B, AR SE e
USB_SERIAL_JTAG_EP1_REG {74 B AT M 17 Zeirh I i 5 A K

(2, KOS A S IR 2or B 4 1 WU R0, SR X TR S Bl ISR, Sk X ]
Wi 7 USB S:WLsr B, s MO s S I 148 64 D55 Al X, USB R 134528
WK BISE 30 E PR ) USB_REG_SERIAL_WR_DONE 5 A 1 5 fi k15 .

AV LAy i A ) 4R, eI ) [ R T vk ) e X A K, BB G X Y B A R E g AL
BWGE L. EHERGE UG, %k USB_SERIAL_JTAG_SERIAL_IN_EMPTY_INT ik, AT HZEmHm X NG
N 64 “F A8 -

21.3.4 USB-JTAG ;11

USB-JTAG 5 1 i JHl — AR f e o e 1 SR ZSE e ST I D RE - & i Dol 480 — M Tl 4, —
AT RIEWR o BEAE, —LEXFI R RN W iy &t n] DAFFEOAR il SR &

21.3.5 JTAG Wy & bHgs

JTAG fir b B & TR EML A2 & JTAG #2 Y a2 o JTAG iy AL i & — 4l 2k JTAG B4k, 1
i Kk AR5 5] Xtensa CPU ) TCK. TMS FI TDI i i2k, PAKM CPU RIS 2 JTAG Wi R i B T TDO
. XAE ST IEEE 1149.1 JTAG fifi. BEAh, A7 SRST LeJil T4 i ESP32-S3.

JTAG g A B g ol MBI R 2By (4 067) NN — 24 1T USB DA 8 i — A i, X
MEREE N TIPS USB & A BEERRESET R 4 07, SRS HHRATIR 4 07y, XLy
L MF R JTAG B2k TCK, TMS, TDI. SRST £k, PAKIa JTAG Wi R Al foc A& {55, LI 2L
#£ TDO £ (ih CPU T2 45Kl ) R,

JTAG jigirf, TCK, TMS. TDI #1 TDO £k Ei# 5 Xtensa CPU fy JTAG {2 441 % . 1 3CHR%) iy SRST £k
15 ESP32-S3 Hy Ak A I AN, IR, SRR T R AL, WERL, SRST &IF AN
USB 5 I/JTAG 45l g A=A 5 o

AR P A T e
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21 USB 5 O/JTAG #Eil#% (USB_SERIAL_JTAG)

% 213, P A

fir 3 2 1 0
CMD_CLK 0O cap tms tdi
CMD_RST 1 0 O srst

CMD_FLUSH | 1 0 1 0
CMD_RSV 1 0 1 1
CMD_REP 1 1 R1 RO

e CMD_CLK: 5 TDI #1 TMS & Mg/~ {E, HAE TCK L2 —Amtplikih . 42k CAP £y 1, EF54i/R
JTAG WA i G fE TDO ZREARES . G AL T JTAG 8 fFHYHL A

* CMD_RST: ff SRST PR E /R (H. %4 nl T4 fi ESP32-S3.,

* CMD_FLUSH: 45755 JTAG Wi WAt B ICRT M B i) Ay B ek IXEAT Rl S48, DA SEAL T ARSEEGX
YO, BRI T, — K JTAG BA KR T TS, WEDRTHRAEAL737. s, 7T
ER TR BB PAHEEC T, (AR

* CMD_RSV: iZfiiA i {pf . ESP32-S3 fEfli s % an &I & H sl 20 .

e CMD_REP: #4 F—4454 (9E CMD_REP) — &M%k, %ar2 i H 1@ E4i 2 Ik EZ CMD_CLK iy
. Fitk, CMD_CLK 45 I REERF % £ 1~ CMD_REP. —ik CMD_REP fiir 47 A4z i) 52 BT HR
> no_repetitions = (R1 x 2+ R0) x (4emd-rep—count) = Hrfr cmd_rep_count Fni%ar4dZ Hift) CMD_REP
B . WIEE, CMD_REP Ul TH&E CMD_CLK fip4r. e, WHRfE CMD_FLUSH 54l HliZ 4,
USB #4501t ToyEma Y., F5 AT USB A G A P I IEH .

21.3.6 USB-JTAG #:11: CMD_REP i }ll /31

FAIA 4 TACR AR CMD_REP . R, BORMIM A b1, o454 0x0D
Ox5E OxCF,

1. Ox0 (CMD_CLK: cap=0, tdi=0, tms=0)

2. OxD (CMD_REP: R1=0, R0=1)

3. 0x5 (CMD_CLK: cap=1, tdi=0, tms=1)

4. OXE (CMD_REP: R1=1, R0=0)

5. OxC (CMD_REP: R1=0, R0=0)

6. OxF (CMD_REP: R1=1, R0=1)
B TR LA

1. TCK B %t — A8 ikad, TDI AT TMS 8k 0o AR BT AT 58 .

2. TOK EHAH (0 x 2+ 1) x (42) = LI eplikah, FALBCE 550 1 A .
. TCK _E%& H—ANitohfiinl, TDI AT TMS #5824 0. fii#it %) TDO 2k b it .
. TOK EFRRAH (1 x 24 0) x (4°9) = 2 D ipghfiked, HAbSE 525 3 M
5. REEAEMEE: (0x240) x (4') = 0. R, ZAPTREAERHINN —2L 34y cmd_rep_count (fA..
6. TOK ERRAH (1 x 2+ 1) x (47) = 48 AHPpifiknd, HABBE 5255 3 A1 .

BE 2, AL TURNPIRBAEGPRE R T 2 Wand 1, RI5IET 51 Rar s 3.

3
4
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21 USB 5 O/JTAG #Eil#% (USB_SERIAL_JTAG)

21.3.7 USB-JTAG #£11: mpifilifie ffoc

M AR FRLOG I TR JTAG B4k TDO £k, I fEar & b Bl AT CMD_CLK (cap=1) fir & iHii#it TDO £k
ME. )5, MR IR MERA WS AL A de T, HAEBLE] 8 fifrtis) USB ZanpIX 5 A 1 A7,
iX 8 LR S AR A BRI R fie Se A TDO 2 UL -

—HEE) 64 75 (512 fif) Bk didT CMD_FLUSH iy %), WAL A HE BR OGRS IX T LB i
R, USB B oW Sk . XA, HE USB iyt e 2, M e 500t n] DARE RSO 2 s, B
A Geh REE R AR 2y EALS, 5 — A Xl DAARSE MR - 24 WU G i DX e SOt EL iy 7 4 4t
FLICH e K PATR SRS, X PGk DX T ASEHe (08

[, X WEERE AR FEURE 128 737 CHZar il P AR S ard, WZET2E0N) s
AR, AN BE AL T B HOX Sl . RaE A T R B, WA e i, B
TEX AR AT i A SR b 4

HFAER, BRI, WA TR SR B A KGE O TR . BN, %k #%1 CMD_FLUSH
LIEHALTE—FS) 0 T USB Wk, (HU2, MRS sr—L2eppaR I o0 Tl G748 O Ty maRy, (]
LA 2 X ) A

21.3.8 USB-JTAG $:11: £sihlfE 5K
4 oy AL AR B TT. A, USB-JTAG 2 1t i Bl — ekl ok, Bk F R %

% 21-4. USB-JTAG Fililliti ok

bmRequestType bRequest wValue | windex | wLength Data
01000000b 0 (VEND_JTAG_SETDIV) | [divider] E3u| 0 None
01000000b 1 (VEND_JTAG_SETIO) [iobits] B 0 None
11000000b 2 (VEND_JTAG_GETTDO) 0 e 1 [iostate]
10000000b 6 (GET_DESCRIPTOR) 0x2000 0 256 [itag cap desc]

* VEND_JTAG_SETDIV: BB 1) 04 s R B2 ) TOK I g ik i Rp 2 1] TOK i fikirh
ok BT BB 1) R A2 B A APB IR AR SR SR AR BRI N ER AR . i
B, GOV REIN BRI ED 2, B TOK il 40 MHz.

* VEND_JTAG_SETIO: kit JTAG fir -4t ¥R H 6 NHE TDI. TDO. TMS Fil SRST L B AR EfH. X
sy fEE wValue FEF A 11°b0, srst, trst, tck, tms, tdi & =04h 10 .

e VEND_JTAG_GETTDO: Bkit JTAG Wi/ i #E BT E 31BN EB TDO 55 %3 RBHR ] 1 A4y, Hop
B AL FE TDO RHPIRAS .

o GET_DESCRIPTOR: JtrifE USB 2K, ikt nl {58 H 4L R & H i) 0x2000 wValue $ER JTAG Dy REH
R SRR E—E T, BRI R USB-JTAG &Rl #ssh e Nz 21-5 fin. % —EE 4SS
Fa SR AV A B 3l SRR SR B R R A, Tos R T

ESP32-S3 &) JTAG IREHIAFT AN T RFR . TR, I 16 ({EH A/ N A7
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21 USB 5 O/JTAG #Eil#% (USB_SERIAL_JTAG)

% 21-5. JTAG jfietiiikFF

T B | e
0 1 JTAG MY BESSH4  RUA
1 10 | JTAG thilTIRE K E
2 1| 52 1 REEREYRegs A
3 8 | i HIIREST K
4~5 18000 | PA 10 KHz Sy APB_CLK A, HoLf B iz i —F
6~7 | 1 | VMRS
8~9 | 255 | KA RH
21.4 PRl
21.4.1  HER/HNE PHY kbt

i ESP32-S3 HUAT — ANl PHY, BB B IR BEsk i, 7 7 2aiad bk eFuse A1 (7R E USB #)#fis
SRt 8 AT LESIE Y R T 8 S PHY . X — LBt 2 520 ROM R #idsisX, Ay 5 98 USB-OTG #1 USB H3
H/JTAG #Edilgeal sofpds Dbesk, (HRA USB-OTG 3 DFU i, HaX —F i A USB Hi H/JTAG #idild:
SR JTAG T AE . RIGEAGE USB, LEMEANEE JTAG TG e i tL 75 b A M 1Y eFuse Bl

% 21-6 ZH T I T O B R 2EBESR Y eFuse 7. THHER, R R P RYBCE EESRAE T HELING ] S iR
AT, PO — BT AGIEAT, B AU AT REAE LI REE .

& 21-6. PR/ PHY 3EPE S5 M) eFuse it

J il ek eFuse fif L]

17 USB H: [1/JTAG fifi F B PHY I -

12 USB-OTG i /il P4 PHY EFUSE_USB_PHY_SEL + | fit & GPIO #Ef7
EFUSE_DIS_USB_JTAG | JTAG izt

USB H: [1/JTAG i J 46 PHY, USB-OTG il 4MgB | TC

PHY

USB-OTG fifi i 473 PHY , USB H: [1/JTAG fifi Jfi 4 | EFUSE_USB_PHY_SEL

PHY

USB & I/JTAG i B PHY, USB-OTG fifi i 4h# | EFUSE_USB_PHY_SEL + | #fiii5 GPIO3

PHY, {§i}f] strapping % Bific & EFUSE_STRAP_JTAG_SEL

USB-OTG fifi fi] 35 PHY, USB 5 [1/JTAG i i 4M# | EFUSE_USB_PHY_SEL + | $ift GPIO3

PHY, fliff] strapping %5 Bl & EFUSE_STRAP_JTAG_SEL

M PR REfTE, AEE A E A My G B . B e ad il RTC_CNTL_SW_HW_USB_PHY_SEL i
EFUSE_USB_PHY_SEL [#{f: Y& (i, USB PHY k8 #e6 i i) RTC_CNTL_SW_USB_PHY_SEL fit
A, ik EFUSE_USB_PHY_SEL fy{H.

A

SCYNE: (B

] USB B LI/JTAG #5282 B, JLPATELZRWECE . BT EVEIERGE L5 ARIE USB ¥1intkz
A, USB-JTAG B4 B AR E AL E . 1 CDC-ACM [l 114E MLt 42 BP9 B FH i o

21.4.2

397
S SCR L
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21 USB 5 O/JTAG #Eil#% (USB_SERIAL_JTAG)

W T L AN B0 aa e : USB PR B0 tatry , FERRSh A, WPRE (RS T— & B E CDC-ACM
e BT, To TR E SRR DASE BRI SOITA RS, R AR A R T T AL PR

W EERERZ, TRES B EALIR L CDC-ACM B LA LURITIFRY I OL . FERXAMEOL T, Kk 2 ALK
PG TIERERAL, R KA A 22, R, X BEIEF TG DA R A T I R (- r 2, X2
I AL AY 3 275 K P R ME— 55K

HR, 50 USB R &I 724 48 MHz USB PHY Ity PLL BHshFn APB bsh, ELEASEE, 1ERERY USB I
FPAEEK APB ISR/ 40 MHz, {8 APB INEIMEZ 10 MHz I, USB WA RIS HENLUAE TAE. Mo
USB J2:76 £ thy B A B - WU P RIBR B A% P TR S 1 e e B WA 0 2 9 1 B Y 2
L.

52, 1E Light-sleep X USB Hf /JTAG 45 i dR b AT B T H4RAET, APB I BRE2 21580 BRIt
b, 7t Deep-sleep FisUF, USB i LI/JTAG 5l (SR Xtensa CPU) f5sg it WA B2
KPR U, B — 08 JTAG R SR T 1.

CDC-ACM £ Hik i I FEALEF, BEHIEABGR I FRBEA A SRR PG 20 R %
B RG4S R B DTR A RTS, Jegk R, Hoh, —SMEIFF (I, Windows R4 Ly
Ff: CDC-ACM HRaET ) ASEitit RTS J5A % DTR, [HILEUAFIHILE RTS A B (64 DTR fid. i
AERLR DA TP TR B

S BT B

2 21-7. SEALE Y A FEBEX

2 (8 PR A /I
il DTR | RTS=?, DTR=0 | #I45ASKEEH
74 RTS | RTS=0, DTR=0 | -
$#£8 DTR | RTS=0, DTR=1 | &% F &=l
ik RTS | RTS=0, DTR=1 | 4% DTR
¥ E RTS | RTS=1, DTR=1 | -
7k DTR | RTS=1, DTR=0 | & s A
¥HE RTS | RTS=1, DTR=0 | 4% DTR
W% RTS | RTS=0, DTR=0 | ¥4 T ik

5 ii SoC {HELM flash J=2
# 21-8. 5{r SoC #irxszh

£ 3(8 PR A& ik
i DTR | RTS=?, DTR=0 | -
i RTS | RTS=0, DTR=0 | i F#ibrE
P& RTS | RTS=1, DTR=0 | & {i SoC
W% RTS | RTS=0, DTR=0 | iBHE {7
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21 USB 5 O/JTAG #Eil#% (USB_SERIAL_JTAG)

21.5 WfrasslEk

AN BT AT RS AR T USB Serial/ JTAG £l Sk A ik i % B (RIS k), AREEHE S I 2y

1 A% G155 IR 1-4.

Name ‘ Description ‘ Address ‘ Access
[N 3
USB_SERIAL_JTAG_EP1_REG i 3 5 1 FIFO 5 ) Bl B 27 7 me 0x0000 | R/W
USB_SERIAL_JTAG_EP1_CONF_REG | #i 5 1 Bl AR S 78 0x0004 | varies
USB_SERIAL_JTAG_CONFO_REG Bl E O Z9f7es 0x0018 | R/W
USB_SERIAL_JTAG_MISC_CONF_REG | H4h{ii Gl 25748 0x0044 | R/W
USB_SERIAL_JTAG_MEM_CONF_REG | 7#fif 34l B 271758 0x0048 | RW
USB_SERIAL_JTAG_TEST_REG P PHY i 27 748 0x001C | varies
PR AR
USB_SERIAL_JTAG_INT_RAW_REG T [ AR S 2 A e 0x0008 | R/ WTC/
SIS
USB_SERIAL_JTAG_INT_ST_REG HIBRR S 28 0x000C | RO
USB_SERIAL_JTAG_INT_ENA_REG H KT BEIR S 2P e 0x0010 | R/W
USB_SERIAL_JTAG_INT_CLR_REG TS IR S 2 s 0x0014 | WT
REFLEEN
USB_SERIAL_JTAG_JFIFO_ST_REG JTAG FIFO JRZS 5 ¥t 29 172% 0x0020 | varies
USB_SERIAL_JTAG_FRAM_NUM_REG | #:l SOF i 3| 251744 0x0024 | RO
USB_SERIAL_JTAG_IN_EPO_ST_REG | #i A5 0 IRESF17ae 0x0028 | RO
USB_SERIAL_JTAG_IN_EP1_ST_REG | % A 1 RS FHA70 0x002C | RO
USB_SERIAL_JTAG_IN_EP2_ST_REG | #i A 2 RS0 0x0030 | RO
USB_SERIAL_JTAG_IN_EP3_ST_REG | % A5 3 IR HA75 0x0034 | RO
USB_SERIAL_JTAG_OUT_EPO_ST_REG| #} i i O qRZSZF 1758 0x0038 | RO
USB_SERIAL_JTAG_OUT_EP1_ST_REG| 5 1 RS H 75 0x003C | RO
USB_SERIAL_JTAG_OUT_EP2_ST_REG| #tH i i 2 IR F A58 0x0040 | RO
J A 95 A2 2%
USB_SERIAL_JTAG_DATE_REG \ Wi AR 2 A7 0x0080 | R/W
IREE(S BB 399 ESP32-S3 TRM (fii % i v0.2)
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21 USB 5 O/JTAG #Eil#% (USB_SERIAL_JTAG)

21.6  FFAE4S

AN FTAT k3 AT USB Serial/JTAG 5l g5 F bt (g b fw A% & (R Hhk ), ELRFEHbhETE W=y
1 A%t 508 5% HHFE 1-4,

Register 21.1. USB_SERIAL_JTAG_EP1_REG (0x0000)

&
\
e
S
o
S &
666 %((/
%) 7
NS R
‘31 8|7 0‘
‘OOOOOOOOOOOOOOOOOOOOOOOO| 0x0 ‘Reset

USB_SERIAL_JTAG_RDWR_BYTE i@ ili% 5B UART Tx FIFO B AXME, i M UART Rx
FIFO wistEu s . USB_SERIAL_JTAG_SERIAL_IN_EMPTY_INT ‘& ik}, FFnl i UART Tx
FIFO $15 A%dE (kK 64 F47) . 24 USB_SERIAL_JTAG_SERIAL_OUT_RECV_PKT_INT
HOAEL, OB PR E AR USB_SERIAL_JTAG_OUT_EP1_WR_ADDR F
USB_SERIAL_JTAG_OUT_EPO_RD_ADDR f{E R kI B i £tk &, R )5 M UART Rx FIFO
BEHOX s . (R/W)

Register 21.2. USB_SERIAL_JTAG_EP1_CONF_REG (0x0004)

w
N
-
o

[o]
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
—
o

USB_SERIAL JTAG_WR_DONE ‘& {iiFZ/~E 58 i m) UART Tx FIFO 5 A5, (WT)

USB_SERIAL_JTAG_SERIAL_IN_EP_DATA FREE 1’b1:UART Tx FIFO & k2s Hu AE ABGE . B
A USB_SERIAL_JTAG_WR_DONE )&, #Zf i #PrEEN 17 b0, EFIHAEHRE L% % USB &
#l. (RO)

USB_SERIAL_JTAG_SERIAL_OUT_EP_DATA_AVAIL 1’b1: UART Rx FIFO g %#. (RO)

REFER 400 ESP32-S3 TRM (fii % i v0.2)
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21 USB 5 O/JTAG 4% (USB_SERIAL_JTAG

)

Register 21.3. USB_SERIAL_JTAG_CONFO_REG (0x0018)

> $
“o o &
290 & & L& o
SPC AN Ty O > ©
2L PP L LAE SN
Q7 SRS ONZAY RPN
S&?‘ v \\<)2 Y 0\/{2 0\/@)\/ QO(< /O o <<<\ \2\@/\2\@/ é(/
7 s’ 7/ 7
LRLINNR R RE & & P
07 07 0.0 0 0/ 0/ 0/ OO0 O (N OIAO NG
S T T 7 Y ST
R P A S A I IR RS
S NN NN NN NN X oV TN
5 FTSLELSLSLSLSSSS & FESS
& FPPLPFFFFLE & & FLE
‘31 17 16 15 14 13 12 11 10 9 8 7 6 5 3 2 1 'OJ
\0000000000000000010000100o oooJReset

USB_SERIAL_JTAG_PHY_SEL 34 H] 58 PHY s 4hE PHY . 17 bO: Py#S PHY; 17 b1: Ak

PHY. (R/W)

USB_SERIAL_JTAG_EXCHG_PINS_OVER

RIDE {EREF{ 4% ] USB D+ il D- 45z, (R/W)

USB_SERIAL JTAG_EXCHG_PINS =:{#: USB D+ #1 D- & . (R/W)

USB_SERIAL JTAG_VREFH =il ssatm A BIE, 1.76 V~2V, 2K 80 mV. (R/W)

USB_SERIAL JTAG_VREFL {5 sttt AGHIE, 0.8V~ 1.04V, 2K 80 mV. (R/W)

USB_SERIAL_JTAG_VREF_OVERRIDE i fg# /44 fhils A BUE . (R/W)

USB_SERIAL_JTAG_PAD_PULL_OVERRIDE ffigg%{f45 il USB D+ Al D- 40 T Hi. (R/W)

USB_SERIAL_JTAG_DP_PULLUP USB D

+ E A BRI . (R/W)

USB_SERIAL_JTAG_DP_PULLDOWN USB D+ &Iy Fhif . (R/W)

USB_SERIAL_JTAG_DM_PULLUP USB D- & if¢) FHiHfH. (R/W)

USB_SERIAL_JTAG_DM_PULLDOWN USB D- ##Iry FHiEH. R/W)

USB_SERIAL _JTAG_PULLUP_VALUE il FHiguE. (R/W)

USB_SERIAL_JTAG_USB_PAD_ENABLE

USB_SERIAL_JTAG_PHY_TX_EDGE_SEL
W)

USB_SERIAL_JTAG_USB_JTAG_BRIDGE_

ffifE USB i 3hfiE. (R/W)

O: W RRENY TX Mtk 10 BPBp BT TX . (R/

EN E{/ usb_jtag FINHR JTAG Z [T 4%, MTMS,

MTDI, MTCK Jyiiiid GPIO i i, MTDO Jhiiiid GPIO SR A . (R/W)
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21 USB 5 O/JTAG #Eil#% (USB_SERIAL_JTAG)

Register 21.4. USB_SERIAL_JTAG_MISC_CONF_REG (0x0044)

e
<&
o
C/)./
S
?»
QJ& %Qgs
Q)6 Q;/
& N2
\oooooooooooooooooooooooooooooooo\Reset
USB_SERIAL JTAG_CLK _EN 1'h1: s&iFTIFAFfrde it els 1'n0: SRS B R 10 277 5
ANEHREFT B . (R/W)
Register 21.5. USB_SERIAL_JTAG_MEM_CONF_REG (0x0048)
Q
Yo
Q)
S
L7
@%@’
\,/\,/
é@b\ %(85?‘(8;?‘
@§ §%§/
\oooooooooooooooooooooooooooooo1o\Reset

USB_SERIAL_JTAG_USB_MEM_PD ‘#{ij %4 USB f7fifigs. (R/W)

USB_SERIAL_JTAG_USB_MEM_CLK_EN ‘{5 il %} USB fififi g AT 045 (R/W)

IREER BB
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21 USB 5 O/JTAG #Eil#% (USB_SERIAL_JTAG)

Register 21.6. USB_SERIAL_JTAG_INT_RAW_REG (0x0008)

USB_SERIAL_JTAG_JTAG_IN_FLUSH_INT_RAW JTAG #ij A3t 1 2 UEI i S Amh, J5U6G il
(A8 Ay . (RAWTC/SS)

USB_SERIAL_JTAG_SOF_INT_RAW #1ic% SOF fwilsy, J&ba W28 ks e, (RAWTC/SS)

USB_SERIAL_JTAG_SERIAL_OUT_RECV_PKT_INT_RAW - [1# s 5 gz 5] 1 NSt J8
Grb kA Sy - (RAWTC/SS)
USB_SERIAL_JTAG_SERIAL_IN_EMPTY_INT_RAW & [1#5 A 5ok 23, JE0A v Wi A5 2 5 e
S, (R/WTC/SS)

USB_SERIAL_JTAG_PID_ERR_INT_RAW #ill31| PID #&i5it, 5 A4 b7 25 i . (RAWTC/
S9)

USB_SERIAL_JTAG_CRC5_ERR_INT_RAW &1l ] CRC5 4 ism}, Js i b4 s v . (R/
WTC/SS)

USB_SERIAL_JTAG_CRC16_ERR_INT_RAW #ll5] CRC16 A5, [k (o245 s Lo (R
WTC/SS)

USB_SERIAL_JTAG_STUFF_ERR_INT_RAW il 8| (6 Sk it , 5 B g P (R/
WTC/SS)

USB_SERIAL_JTAG_IN_TOKEN_REC_IN_EP1_INT_RAW % A5 1 B2ULE]—A> IN &g, J5t
WAL A T (RAWTC/SS)

USB_SERIAL_JTAG_USB_BUS_RESET_INT_RAW #:ill%]| USB fZk& (i, JEUG b Wi (A8 S
HF, (RAWTC/SS)

USB_SERIAL_JTAG_OUT_EP1_ZERO_PAYLOAD_INT_RAW it 1 #4340 0 #Y
Blmtant, G TaA E i-r-. (RAWTC/SS)

USB_SERIAL_JTAG_OUT_EP2_ZERO_PAYLOAD_INT_RAW #j it 3t 5 2 B4 Ry O 1Y
BRI, A A2 R E . (RAWTC/SS)

REFER 403 ESP32-S3 TRM (fii % i v0.2)
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21 USB 5 O/JTAG #Eil#% (USB_SERIAL_JTAG)

Register 21.7. USB_SERIAL_JTAG_INT_ST_REG (0x000C)

USB_SERIAL_JTAG_JTAG_IN_FLUSH_INT_ST USB_SERIAL_JTAG_JTAG_IN_FLUSH_INT 4 Ji{
farP RS Az, (RO)

USB_SERIAL_JTAG_SOF_INT_ST USB_SERIAL_JTAG_SOF_INT f¢)J5ifit hlrik & M. (RO)

USB_SERIAL_JTAG_SERIAL_OUT_RECV_PKT_INT_ST USB_SERIAL_JTAG_SERIAL_OUT_RECV_PKT_INT
S G TR AT (RO)

USB_SERIAL_JTAG_SERIAL_IN_EMPTY_INT_ST USB_SERIAL_JTAG_SERIAL_IN_EMPTY_INT
HBTE B PR (. (RO)

USB_SERIAL_JTAG_PID_ERR_INT_ST USB_SERIAL_JTAG_PID_ERR_INT 1 J5 4 it Wtk %5 iz
(RO)

USB_SERIAL_JTAG_CRC5_ERR_INT_ST USB_SERIAL_JTAG_CRC5_ERR_INT [ J5 i ' Wik 25
fir. (RO)

USB_SERIAL_JTAG_CRC16_ERR_INT_ST USB_SERIAL_JTAG_CRC16_ERR_INT [ 5 44 rf* ir:{k
&fii. (RO)

USB_SERIAL_JTAG_STUFF_ERR_INT_ST USB_SERIAL_JTAG_STUFF_ERR_INT {54 ik 25
fii. (RO)

USB_SERIAL_JTAG_IN_TOKEN_REC_IN_EP1_INT_ST USB_SERIAL_JTAG_IN_TOKEN_REC_IN_EP1_INT
S G F RSOz, (RO)

USB_SERIAL_JTAG_USB_BUS_RESET_INT_ST USB_SERIAL_JTAG_USB_BUS_RESET_INT f
bR ek Az, (RO)

USB_SERIAL_JTAG_OUT_EP1_ZERO_PAYLOAD_INT_ST USB_SERIAL_JTAG_OUT_EP1_ZERO_PAYLOAD_INT
i S TR 7. (RO)

USB_SERIAL_JTAG_OUT_EP2_ZERO_PAYLOAD_INT_ST USB_SERIAL_JTAG_OUT_EP2_ZERO_PAYLOAD_INT
i S TR AT (RO)

REFER 404 ESP32-S3 TRM (fii % i v0.2)
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21 USB 5 O/JTAG #Eil#% (USB_SERIAL_JTAG)

Register 21.8. USB_SERIAL_JTAG_INT_ENA_REG (0x0010)

USB_SERIAL_JTAG_JTAG_IN_FLUSH_INT_ENA USB_SERIAL_JTAG_JTAG_IN_FLUSH_INT ffj
Wi RENZ . (R/W)

USB_SERIAL_JTAG_SOF_INT_ENA USB_SERIAL_JTAG_SOF_INT gy Iifliaer. (RW)

USB_SERIAL_JTAG_SERIAL_OUT_RECV_PKT_INT_ENA USB_SERIAL_JTAG_SERIAL_OUT_RECV_PKT_INT
FH W RENL. (R/W)

USB_SERIAL_JTAG_SERIAL_IN_EMPTY_INT_ENA USB_SERIAL_JTAG_SERIAL_IN_EMPTY_INT
FH W RENL. (R/W)

USB_SERIAL_JTAG_PID_ERR_INT_ENA USB_SERIAL_JTAG_PID_ERR_INT (i i e iz . (R/W)

USB_SERIAL_JTAG_CRC5_ERR_INT_ENA USB_SERIAL_JTAG_CRC5_ERR_INT ) 1 i i GE {7 .
(R/W)

USB_SERIAL_JTAG_CRC16_ERR_INT_ENA USB_SERIAL_JTAG_CRC16_ERR_INT {4 H 7 fifi G
fit. (R/W)

USB_SERIAL_JTAG_STUFF_ERR_INT_ENA USB_SERIAL_JTAG_STUFF_ERR_INT 7 r Wy { i
it (R/W)

USB_SERIAL_JTAG_IN_TOKEN_REC_IN_EP1_INT_ENA USB_SERIAL_JTAG_IN_TOKEN_REC_IN_EP1_INT
M T RERL . (R/W)

USB_SERIAL_JTAG_USB_BUS_RESET_INT_ENA USB_SERIAL_JTAG_USB_BUS_RESET_INT
T ERENL. (R/W)

USB_SERIAL_JTAG_OUT_EP1_ZERO_PAYLOAD_INT_ENA USB_SERIAL_JTAG_OUT_EP1_ZERO_PAYLOAD_INT
AT RERZ . (R/W)

USB_SERIAL_JTAG_OUT_EP2_ZERO_PAYLOAD_INT_ENA USB_SERIAL_JTAG_OUT_EP2_ZERO_PAYLOAD_INT
A BT RERZ . (R/W)

REFER 405 ESP32-S3 TRM (fii % i v0.2)
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21 USB 5 O/JTAG #Eil#% (USB_SERIAL_JTAG)

Register 21.9. USB_SERIAL_JTAG_INT_CLR_REG (0x0014)

USB_SERIAL_JTAG_JTAG_IN_FLUSH_INT_CLR /i USB_SERIAL_JTAG_JTAG_IN_FLUSH_INT
Hilr. (WT)

USB_SERIAL_JTAG_SOF_INT_CLR {354 USB_SERIAL_JTAG_JTAG_SOF_INT Hil#f. (WT)

USB_SERIAL_JTAG_SERIAL_OUT_RECV_PKT_INT_CLR #: (A H 173
USB_SERIAL_JTAG_SERIAL_OUT_RECV_PKT_INT i, (WT)

USB_SERIAL_JTAG_SERIAL_IN_EMPTY_INT_CLR (i %l USB_SERIAL_JTAG_SERIAL_IN_EMPTY_INT
. (WT)

USB_SERIAL_JTAG_PID_ERR_INT_CLR #fii# USB_SERIAL_JTAG_PID_ERR_INT 1}, (WT)

USB_SERIAL_JTAG_CRC5_ERR_INT_CLR & {ii# [ USB_SERIAL_JTAG_CRC5_ERR_INT H1lff,

(WT)
USB_SERIAL JTAG_CRC16_ERR_INT_CLR # (i} USB_SERIAL_JTAG_CRC16_ERR_INT
USB_SERIAL JTAG_STUFF_ERR_INT_CLR # {iif iz USB_SERIAL_JTAG_STUFF_ERR_INT
USB_SERIAL_JTAG_IN_TOKEN_REC_IN_EP1_INT_CLR {if 5 3

USB_SERIAL_JTAG_IN_TOKEN_IN_EP1_INT i}, (WT)

USB_SERIAL_JTAG_USB_BUS_RESET_INT_CLR ‘Z{i [ USB_SERIAL_JTAG_USB_BUS_RESET_INT
Hilk. (WT)

USB_SERIAL_JTAG_OUT_EP1_ZERO_PAYLOAD_INT_CLR # {2 ] %3
USB_SERIAL_JTAG_OUT_EP1_ZERO_PAYLOAD_INT i, (WT)

USB_SERIAL_JTAG_OUT_EP2_ZERO_PAYLOAD_INT_CLR # iz i i
USB_SERIAL_JTAG_OUT_EP2_ZERO_PAYLOAD_INT i, (WT)

REFER 406 ESP32-S3 TRM (fii % i v0.2)
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21 USB 5 O/JTAG #Eil#% (USB_SERIAL_JTAG)

Register 21.10. USB_SERIAL_JTAG_TEST_REG (0x001C)

N N N
& SELELLLLL
Q Q)/ Q)/ Q)/ Q)/ Q)/ Q)/ Q)/
‘31 7 6 5 4 3 2 1 ];0

USB_SERIAL_JTAG_TEST_ENABLE {#ifig)lli& USB 7k
USB_SERIAL_JTAG_TEST_USB_OE jillizt USB oe ##%. (R/W)
USB_SERIAL_JTAG_TEST_TX_DP jijist USB D+ &Il % 3415 .
USB_SERIAL_JTAG_TEST_TX_DM jiljit USB D- 45 Il & 3% {f .
USB_SERIAL_JTAG_TEST_RX_RCV it USB %i%2%(H. (RO)
USB_SERIAL_JTAG_TEST_RX_DP illizt USB D+ %% it 2 U5 i .

USB_SERIAL_JTAG_TEST_RX_DM jillist USB D- 4% JHI itz i {8 .

IREER BB
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21 USB 5 O/JTAG #Eil#% (USB_SERIAL_JTAG)

Register 21.11. USB_SERIAL_JTAG_JFIFO_ST_REG (0x0020)

o
o
o
o
o
o
o
X
)
w
@
—+

USB_SERIAL_JTAG_IN_FIFO_CNT FIFO ity JTAG. (RO)
USB_SERIAL_JTAG_IN_FIFO_EMPTY (i35 FIFO i1 JTAG %25, (RO)
USB_SERIAL_JTAG_IN_FIFO_FULL {375 FIFO iy JTAG Hif. (RO)
USB_SERIAL_JTAG_OUT_FIFO_CNT JTAG & FIFO i#(22. (RO)
USB_SERIAL_JTAG_OUT_FIFO_EMPTY %7 JTAG & FIFO 425, (RO)
USB_SERIAL_JTAG_OUT_FIFO_FULL {7 JTAG #ith FIFO ¥, (RO)
USB_SERIAL_JTAG_IN_FIFO_RESET {14 {7 FIFO 1ty JTAG. (R/W)

USB_SERIAL_JTAG_OUT_FIFO_RESET ‘#{ii& i JTAG i FIFO. (R/W)

Register 21.12. USB_SERIAL_JTAG_FRAM_NUM_REG (0x0024)

&
%Q’
<

£

USB_SERIAL_JTAG_SOF_FRAME_INDEX #Zii SOF mipgiiz&5[. (RO)

REFER 408 ESP32-S3 TRM (fii % i v0.2)
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21 USB 5 O/JTAG #Eil#% (USB_SERIAL_JTAG)

Register 21.13. USB_SERIAL_JTAG_IN_EPO_ST_REG (0x0028)

Q& 3
& © &
® ¢ &
Y% Q7 Q7
& L &
>%/ >$/
?Q §\V®
\?\,/ \?\//
& & £ &
& ol & Rl
\oooooooooooooooo 0 0 1\Reset
USB_SERIAL_JTAG_IN_EPO_STATE #j A& O ik %S, (RO)
USB_SERIAL_JTAG_IN_EPO_WR_ADDR i Aif i O (85 A e L. (RO)
USB_SERIAL_JTAG_IN_EPO_RD_ADDR #j A5 O pitBckidie itk . (RO)
Register 21.14. USB_SERIAL_JTAG_IN_EP1_ST_REG (0x002C)
& Q&
& & <&
7 4 X
L & A
N/ N/ N2
& & &
\e/ >$/ >e/
?Q §\?Q
?\// ?\//
& Nl il &’
\oooooooooooooooo 0 0 1\Reset
USB_SERIAL_JTAG_IN_EP1_STATE #j A 1 k%S, (RO)
(RO)

USB_SERIAL_JTAG_IN_EP1_WR_ADDR #i Aifii s 1 HE ABHEHE .

USB_SERIAL_JTAG_IN_EP1_RD_ADDR #j A 1 i Bckidie il . (RO)
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21 USB 5 O/JTAG #Eil#% (USB_SERIAL_JTAG)

Register 21.15. USB_SERIAL_JTAG_IN_EP2_ST_REG (0x0030)

& 3
& © &
® ¢ &
(1// (1// /
& L &
>%<§/ >$/
< §@
\?\,/ \?\//
& & £ &
& ol & &
\oooooooooooooooo 0 0 1\Reset
USB_SERIAL_JTAG_IN_EP2_STATE #j Al i 2 ik %S. (RO)
USB_SERIAL_JTAG_IN_EP2_WR_ADDR i Aif i 2 (05 A5dEHhE . (RO)
USB_SERIAL_JTAG_IN_EP2_RD_ADDR #j A 2 pise ke idl. (RO)
Register 21.16. USB_SERIAL_JTAG_IN_EP3_ST_REG (0x0034)
& Q&
& & <&
QQ/ 7 é\v
(b/ (b/ (b/
& & &
\e/ >$/ >e/
© §@
?\// ?\//
& Nl il &’
\oooooooooooooooo 0 0 1\Reset
USB_SERIAL_JTAG_IN_EP3_STATE #j A& 3 ik %s. (RO)
(RO)

USB_SERIAL_JTAG_IN_EP3_WR_ADDR #i Aifii 5, 3 )5 A B HEHE .

USB_SERIAL_JTAG_IN_EP3_RD_ADDR #j A i 3 pistBcidie il . (RO)

IREER BB
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21 USB 5 O/JTAG #Eil#% (USB_SERIAL_JTAG)

Register 21.17. USB_SERIAL_JTAG_OUT_EPO0_ST_REG (0x0038)

Q& <&
voo ‘?QQ &
X7 ®7 &
QQ/ QQ/ QQ/
0 0 0
© © ©
\// \// \//
{\\Q)& &?‘ &?‘ %(83?‘
& & & &
\oooooooooooooooo| 0 | 0 |O\Reset
USB_SERIAL_JTAG_OUT_EPO_STATE i 5 O k%S, (RO)
USB_SERIAL_JTAG_OUT EPO WR_ADDR # H i i 0 W5 A& Hak. 24K
M % USB_SERIAL_JTAG_SERIAL_OUT_RECV_PKT_INT  Hf, #H @ E 0 F g
USB_SERIAL_JTAG_OUT_EPO_WR_ADDR-2 4A~F#5%#iE. (RO)
USB_SERIAL_JTAG_OUT_EPO_RD_ADDR # i i O i e EeidiE bt . (RO)
Register 21.18. USB_SERIAL_JTAG_OUT_EP1_ST_REG (0x003C)
&
voé Q&
\ad &
e $ X
o7 YQ Q‘YQ «?'{O
\gg/ \89 \/$ \?
Q Q Q Q
O 0 0 0
© & o g\v@
?\// ?\// ?\// ?\//
$®® ég\ %Q,@ %Q/@ (§/®
& e Kol o ol
\ooooooooo 0 0 0 O\Reset
USB_SERIAL_JTAG_OUT_EP1_STATE #dig s 1 k%S, (RO)
USB_SERIAL_JTAG_OUT_EP1_WR_ADDR OUT_RECV_PKT_INT B}, #Hud 1 4
USB_SERIAL_JTAG_OUT_EP1_WR_ADDR-2 454k . (RO)
USB_SERIAL_JTAG_OUT_EP1_RD_ADDR #iii di 1 po e EuciE bt . (RO)
USB_SERIAL_JTAG_OUT_EP1_REC_DATA_CNT 44203 1 AR iy 1ok s 1 g 8diat
. (RO)
REFER 411 ESP32-S3 TRM (fii % i v0.2)
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21 USB 5 O/JTAG #Eil#% (USB_SERIAL_JTAG)

Register 21.19. USB_SERIAL_JTAG_OUT_EP2_ST_REG (0x0040)

Q& Q&
Q Q
¥ ' <&
=% & N
‘1/ 7 Q//
\s\/Q 6&33 \§/Q
o 9 o
© © &
ol » ot
; 5 2 ?
%Q}\\Q)b /(</ /(O @‘;O((/
& ¥ N ¥
‘31 16|15 |8 2|1 0‘
\oooooooooooooooo| 0 | 0 |O\Reset

USB_SERIAL_JTAG_OUT_EP2_STATE i b 2 k%S, (RO)

USB_SERIAL_JTAG_OUT EP2 WR_ADDR #; H i s 2 W5 A& Hak. 24K
Wl %) USB_SERIAL_JTAG_SERIAL_OUT_RECV_PKT_INT B}, # H i 5 2 &4
USB_SERIAL_JTAG_OUT_EP2_WR_ADDR-2 4A~F#5%#iE. (RO)

USB_SERIAL_JTAG_OUT_EP2_RD_ADDR # i i 2 fi e EegidiE bt . (RO)

Register 21.20. USB_SERIAL_JTAG_DATE_REG (0x0080)

&
&
Nadl
%Qg\
&
‘ 0x2101200 \ Reset
USB_SERIAL_JTAG_DATE K AS#z il 27748, (R/W)
REFER 412 ESP32-S3 TRM (fii % i v0.2)
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22 SD/MMC FHl#x 2 (SDHOST)

22 SD/MMC B2 (SDHOST)

22.1 gk

ESP32-S3 77 it 3 LI s il a4 it T — My 2 250 Ad R (SDIO), MMC -RAil CE-ATA &4 i {142 11,
T ER B HINE R 5 R (APB) MM 5 . I Hlgs LR AN MR~ (R OFI-R 1), s SD/MMC £
ez n(E 24040 o GPIO i f4f5 4% GPIO pad.,

22.2 R
VAR S EETNN L%
o LRI R
* 78 3.0, 3.01 ffuA SD 17t -RAnife
o W 4.41, 4.5, 4.51 A MMC
o T¥: 1.1 fliAs CE-ATA
o T¥: 1-bit, 4-bit Fl 8-bit {37 ToAHT
SD/MMC F il 8 LR RN S AN & 22-1 oo IR I sCReidlob i TAE, BA SRR TAE.

Host

Controller
Data width 1/4/8 bits Data width 1/4 bits
SD Mem SD Mem
SDIO SDIO
EMMC EMMC
CE-ATA CE-ATA

Pl 22-1. SD/MMC il 8% EfErn b ek

22.3 SD/MMC #pipfE s

SD/MMC [y 4 isE: N ES BRI E 2 (sdhost_cclk_out_1.eg:card1). firdE*% (sdhost_cemd_out_1). %d
&5 (sdhost_cdata_in_1[7:0)/sdhost_cdata_out_1[7:0]), SD/MMC il % 1] i 1 1% L8 /NER 4% 15 55 AN &
HfE . HEFSEEFERTEES . FRWGESMERIESS. SMESHIr e 22-2 fos. 80810
J7 TR R AN 22-1 PR
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22 SD/MMC FHl#x 2 (SDHOST)

cclk_out

cemd_out

cemd_in

cdata_in([7:0] or [3:0])

cdata_out([7:0] or [3:0])

card_int_n
SDIO_HOST SDIO_HOST — External
IF
dd SDIO
card_detect_n SLAVE
card_write_prt
rst_n
ccmd_od_pullup_en_n o
card_int_n
data_strobe_n
SDMMC core -

B 22-2. SD/MMC £l 25 Mg 0155

# 22-1. SD/MMC 155 #ik

M Ji A
sdhost_cclk_out il ] MBI e e i {5 -
sdhost_ccmd L] L[] iy 2~/ W] [ 2k
sdhost_cdata XL Il 3/ 5 2k
sdhost_card_detect_n | i A ORI TN
sdhost_card_write_prt | #i A FHRIPIRESH A

22.4  Jjiiefiik

2241

SD/MMC F:WLERIZS &1

SD/MMC FHLFE il % 32 2 i RN BE SRR, el 22-3 B, 03 :
o NN HIT BIU): $24E APB BT M A 1 . RAM i 75 A1 DMA Bulls 55 R
o REEHHIC (CU): ALBEANHAFE G REgE DL, F bl

Int

I

PB interface

DMA bus

i1

IREER BB

BIU ClU

Interrupt
Ctrl

Interrupt
Ctrl

Card Detect
Power pull-up

Mux/

De-Mux

Host
Interface
Unit

RxFC
Register

Data Path

DMA
Crl

Input sample unit
Output hold unit

Cmd Path ctrl

Ram
Ctrl

e

EMAC-CORE

Rx/Tx Ram CLK Ctrl

¥ 22-3. SDIO F:ML&5 kHER

414
SRS L

ESP32-S3 TRM (Tl 4 1 v0.2)
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22 SD/MMC FHl#x 2 (SDHOST)

22.41.1 Fagkg:n g (BIU)

TAHRAE T AL AT (HIU) 15 1) 2972 RAM Bl 5. Rtz 4h, st DMA 4 4 fitd 7
1 RAM Zdla iy . e DMA £ 13517 Memory W%l . 1] 22-3 ik Tz iy P ilaiithy . 141 22-9 fiiik
T IR A AL .

BIU SCHFPA N IfiE:
o EblEN
DMA 11
H 4 )
AT T
FIFO j1¥1]
o LA/ B HIR-RA

22.41.2 FKEn¥c (CIU)

BHSCB R L O . 7E ClU , fp 4l % (Cmd Path) 42 i FUCHIK R i (Data Path) 42 fil 510645
il 373 591 4% 21 SD/MMC/CE-ATA i fir &8 R o CIU R f fitmp ezt . P 22-3 filiik 1 CIU i
fiilzyiap

CIU 1 PAF 2T B AL i
o fir i

Wt

SDIO Hhirf: il

s g2

Mux/De-Mux FijT

22.4.2 A%

fir il B HA AR DI RE :
o BCEM B SHL
* BCE RS
* R AL &% (sdhost_ccmd_out)
o MR LB, (sdhost_cemd_in)
* 1] BIU Jikmiy
o fEfT Q4 LA P-bit

iyl HRSHLANE] 22-4 FrR .
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22 SD/MMC FHl#x 2 (SDHOST)

load_new_cmd

Command
Idle
tNCC done
response_expected=0 - .
wait_tncc

Send IRQ
Response
equest

Receive
response

Pl 22-4. @ % R AL

Transmit
command

Response done/

response_expected=1 Response timeout

22.4.3 ¥isuhik

Kk, En i AR S U RAM A, IR Ak 2 sdhost_cdata_out; RIS, Bt i 2 120k sd-
host_cdata_in %, HRHSA RAM . s ik ay S ARis Ty, Bdlsd - mEpitdmz 1, s
KA B GEARRIE R KGE . PR/ TR RRAL I AR
nRAE & %774 (SDHOST_CMD_REG) Hi'. 1" SDHOST_DATA_EXPECTED fir, JlHr fiir & A&t i an <, £x
PriB BRF AT A N R —

e 47 SDHOST_READ_WRITE {iihy 1, % ikEdE

o 7 SDHOST_READ_WRITE fii% 0, $zikckicit

22431 Bk

PRI B S A2 Ja, B AE P i R 46 AR e . B iy 230 B 7 M 45 5 mh R 28] g [ 15
AR TLRKE A (CRO) 451%, Bl &b th & IEwIA T, (FU2, QB Fma B r U sa IR B, AN
RIEHHE. FHE SDHOST_CMD_REG Ziff#srt SDHOST_TRANSFER_MODE 7 fi{t, #dE Lok SHUE SR
PATR BB T 20 2 R Bl B R . Bl KRR ASHLANE 22-5 iR .

load_new_cmd and
data_expected

and write data and
Block transfer

data_expected
and write data
and stream transfer

command

Byte count
Remaining != 0 Byte count
Data not busy remaining =0
Or suspend/stop

data command
Rx
CRC status

Pl 22-5. Bk kAR AL

Block done
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22 SD/MMC FHl#x 2 (SDHOST)

22.4.3.2 Ehiuk

B A 58 A IR S, IR IR B o RIVRE iy 4308 A I 21 mig | e ek CRC iz, Kt
ORI IEAT o AR BRI E a0 A A T W AR, ) BIU Jeskae i ®) CIU Kol Ak 52 sl e
o MR CIU Kk im0 RETAS IR AEAERAE, IR ARFICIETHR BN R ik ik, H BIU A 220k ClU
Wl KA SEUn R S

RS I i A R M B , i e 1) BIU A HG Sl IR (5 4 R % i« AR SDHOST_CMD_REG
FFA74e f) SDHOST_TRANSFER_MODE f7ffH, B CIRASHLLATT sl i 7 50N R Bl i Ak B . %

TEHEYCRENLNE 22-6 Frs.
load_new_cmd
data_expected Idle
and read data

and
block transfer

Stop data
command

Rx Data
stream

load_new_cmd
top data and
command data_expected
and read data
and stream transfer

Byte count

Byte count
Remaining != 0 v .

remaining =0
or stop

data command
Read
wait

22-6. Bl eIk &bl

Block done

22.5 CIU #1EmE2FR

o W HEEBEEE N RPIATa S BURREAE . Blan, 24m 5ok R AR EE s X KR IR, AW RAZS
F—KRERHEHNGY. B2, PRI K2k 2] [R5k R b, SO &R S el g F 8%
i o

o R HBEE B E T2

o EFHE - REEEYRE, R BT RAM A2 SECREFEME IE, IR AR R IRIE 7 E] RAM HiJf:
SR REF B, SRIG A AT DA R R A /R A S

* 7£ SDIO/Combo &L G4 tAE], ansf-RUJRERME:, I HAR(F AL B I s B fE 4, WA Je &
H RAM (& {7 SDHOST_FIFO_RESET) HHalikE 4, XHES—HEdR & o> HL

o AL T RBdRE A B Rk HRE A4 (CMD0,CMD15 5t CMD52_reset ), %4 4ii¢E SDHOST_CMD_REG
Hrias L E A7 SDHOST_STOP_ABORT_CMD, f#4iF CIU a] PAYE &t R4 A7 i A Ja 15 1B A4 4

* 47t SDHOST_RINTSTS_REG #¥fr s st B AR & R AL iR, CIU Joykdaiil SDIO wiilr. [N IAEZ 1 L
T B 2 SDIO A, F R A AR Ik R b AR L AR R

o YE—REEREAES, WRHT RAM S S 2R ik, IBAE R 2B RAM il 5
LS

o TE— WA/ BE L R AEREHL > CE-ATA #egg. i, 24—~ CE-ATA iXsr B L ek, WHE
CE-ATA B A n] ek B s -

* fiifE CE-ATA B0 i (NIEN=0) J5 , WIRZ% i C 44 IE7EIITH) SDHODT_RW_BLK fiy%-, JIARHTRA
P — e Kk SDHODT_RW_BLK i 4. HAFER(F CCS I PA% ik CCSD.
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22 SD/MMC FHl#x 2 (SDHOST)

o HZ, WR—4 CE-ATA (NEN=1) B R MHRE, WIWT AT [A]—BEa A HT Y iy & R BEBCR S (5 B

* CE-ATA e R S FFHA R i

o CE-ATA ¥ffif% i~ S F sdhost_send_auto_stop 55 (45 114k {4 i, SDHOST_SEND_AUTO_STOP).
BRI AT, TER A A Z BTDA T A A i (EAN T s -

o CMD — fir%

* CMDARG — fir 454k

 BYTCNT — S5 4L

o BLKSIZ — Hk/

o CLKDIV — I4h4p4i %

o CKLENA — Hffiiifig

* CLKSRC — i

e TMOUT — i}

o CTYPE — 27!

22.6 W'kE PG RAM

RAM FHEH R — AR AR Z R X, A A EOR & kP FAoC. Rl it CPU il DMA S giiailick , i
BATEEEEAE, TS FgE Sy 22.8,

22.6.1 TX RAM Eilh

AE S PR SRR S AHAE: DMA Al CPU 125

wniRfdsE SDIO %1k, HPA R AT APB 2 LIRS A S| TX RAM il guisy, Bisieimat APB #2110 H %
M CPU E A% SDHOST_BUFFIFO_REG 237735,

BRItz 4b, b nI DA DMA SEELER A%

22.6.2 RX RAM Eide
B PR A RE RV - DMA Al CPU 25

MEE BRI, SRR S A RXRAM wh o AITEBEUmE S APB SEHUX SE 4, APB H] BLEE B2
#474s SDHOST_BUFFIFO_REG.

iz b, s nl Al DMA SEBEURR AL
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22 SD/MMC FHl#x 2 (SDHOST)

22.7 DMA BRI

HEFREA P A BRI th P A8 R — N BR Gk I AR UL, B MBEERERE R
BRgam X, [FIWETER: 2T — MR B SRR AS A 22-7 FR

Descriptor 0 Data Buffer0

Descriptor 1 Data Buffer1

tb Descriptor 2 Data Buffer2

Vel 22-7. BERIAES

22.8 DMA BER4

BEAERm 4 DT, WK 22-8 PR, % 22-2, £ 22-3. £ 22-4, 3£ 22-5 N 4 DRI

31 30 5 4 3 2 10
RDESOPWNeR CES Reserved[29:6] ER|CH|FD |LD |DIC|RVD
RDES1 Reserved Reserved Buffer Size[12:0]

RDES2 Buffer Address Pointer [31:0]
RDES3 Next Descriptor Address[31:0]
Pel 22-8. BEREH

DESO iyt td S Hil HLRASH B o
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22 SD/MMC FHl#x 2 (SDHOST)

#¢ 22-2. DESO Hfcifiig

A e ik
B, RIHZHGRRF VI EAER ) DMA #5125 .
31 OWNER AL E Y, RENZRARF VI BRAER S AL
DMA $2 ] 57 56 RO A% i J5 1 IR A«
X AR R R B ARES .
PAF & 26 T SDHOST_RINTSTS_REG 1,
GiRrs
o EBE: Z5Wifusiin
o RTO: i}
RCRC: ). CRC
SBE: JRIA{H R
DRTO: EHUE T
DCRC: Xl A TR ER T A B
RE: iy 4 52

30 CES (Card Error Summary)

29:6 e RE

BEALI, FIR Y IR RN B R R s — ik
£F. BRI, DMA 7 il 0] 51 85 2 1 Bk, A1)
— AR

B, FRIR AT 8 AN HhE TR — R A
FoHbhl. poi, BS2 (DES1[25:13)) 4 #H%E.
B, FORIZIRF A E T I
3 FD (First Descriptor) KXo FHIZREMXINHR O, WF—AHEARF N A
HIFFAR -

2005 DMA (&5 0 e Ja — N BB U 56 o B, &
TRAHR AT ) 1 2% v DR B Y e e — A g X
2 LD (Last Descriptor) TEZ AT G, FRTFIECH 0. a2,
WABCENY) LD AR S M2 5, RIRTATEL
)% 0.

B, R T R BRI AR ) B o DX S R
1 DIC (Disable Interrupt on Completion) B, AL PR B DMA RS 27748 (IDSTS)
TIURI {7

2 A e

5 ER (End of Ring)

4 CH (Second Address Chained)

DEST B Tt & i X K/,

# 22-3. DES1 #giiliib

fir ZFR ik
31:26 e {554
25:13 fo-v8 {550
FOREARZE M X FA RN REUERATN 4 1A
12:0 BS (ZnfiXK/N) o A0, RN ICERE URY. ZF BN
HH O,
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22 SD/MMC FHl#x 2 (SDHOST)

DES2 Hyct & 45 [ B g vh X py HbhE SR 41

2 22-4. DES2 YitHik

A HFR ETP4
Buffer Address Pointer

31:0 INER G 0 DX B, SN
L B IRTATE

WA S HI AT A R BRI P 5 —4>, W) DES3 HIC & 4510 F— MR ATy ik 5 £

% 22-5. DESS gk

fii AR filiidk

31:0

WRE AL CH (DESOM]), Wizl HhA & —4
Next Descriptor Address | i 457 B K P BE N AFH T 5l

(F—ABEEHl) WA T R FER LS R 55— MRS
TR — AR A 6 Mk FS B 6 200 . DESS[1:0] =
0.

22.9 it

22.9.1 DMA #iilds wisit
DMA % il gt a flad R T

1.
2.
3.

7] DMA Fsfil e 0 G A A 75 774 (SDHOST_BMOD_REG) 5 A%, WETFHLELITISHL.
5] DMA Pl iy b7 il e 75 77y (SDHOST_IDINTEN_REG) HAK, BRSO LA ZL) b2 .

BPFK S AR A AR HER B R . ARJE 7] DMA 4%l a8 S B bk 25 7744% (SDHOST_DBADDR_REG)
5 ANFERIE AL

. DMA il 8% 5 | S R PRI 187

22.9.2 DMA il Z- 8 R ik st
DMA fz il S 15 R i A2 R -

1.
2.
3.

FEHLBEE SR B AT 5ot (DESO ~ DESS), Eifiz OWNER fif (DESO[31]), [ i HEf Kt G2 infr X .
FAHLE BIU 1y % (CMD) A7 H 5 AZ i &
EHLBCE TR IR AR E (78 SDHOST_FIFOTH_REG #3474 1) SDHOST_TX_WMARK “FEHEAT) .

DMA J il 5 | S SR URAR A5 7 A6 A5 OWNER iz, 42 OWNER i ARE AL, REFZIRAFIr A VFRY#RIEH
HEHL. BERE, DMA #Hl880E AHERARES, HAE SDHOST_IDSTS_REG /7 ¢ i A SR Rk A7 T . 2%
Ja, FEHLFEAE SDHOST_PLDMND_REG H5 MERLE KRR DMA F il & 51 5

DMA # il 45 ¢ DHOST_RINTSTS_REG %347 ¢ a4 5¢ i (CD) fiz, 2R BIU Jodis, WA KL &
BESEM

SRJ5, DMA 5l 875 451 BIU Bk i) DMA BZAEK, IR I B B 2ok B EAE I X T
R EAL A BBV MR — 7, HE AHB B2 AT R s
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22 SD/MMC FHl#x 2 (SDHOST)

7.

8.

9.

DMA 5 il I LAt 1) K Gt X AR BUR R B, I i RAM R Acis &R
RS NI, DMA $5 B8R R CT — SR F, HARSEA R AR AT AT R 2 e . dx
SR PUSERVASR TN 46 iy gl 8 g TP

s & %5 i H. SDHOST_IDSTS_TI f EV i RE, R i B 17 SDHOST_IDSTS_TI Refk A5 B B £ %547
7% SDHOST_IDSTS_REG. [Hif, DMA #ifil g @12 % DESO $uf7 5 #AE R & K OWNER 17,

22.9.3 DMA PiilZz B ek wiiatt
DMA 2 il gz i e ) i AR 0 F

1.
2.

3.

FANBCE AR iR 4T LT (DESO ~ DES3), ' fir OWNER fi7 (DESO[31]).
EHHE BIU &2 17as 5 A a2
EHLBCE TR R EORME (2 SDHOST_FIFOTH_REG #7448 1) SDHOST_RX_WMARK 7B i1 T) .

DMA F il 25 | S SR URAR A5 I A6 A OWNER iz, 2R OWNER i ARE AL, REFZMRFTIr L vFag 1R
HEML. BERE, DMA #l80E AHERARES, H4E SDHOST_IDSTS_REG #474s i A &L Rl 77 kT . 4R
Ja, BFfrAE SDPHOST_PLDMND_REG H 5 AMEFE{ER L DMA 1 i 25 -

DMA Fiifil fe 2 fip iy @52 AL (CD) , ik BIU Jodledis, MRS C 58 il

DMA # il 5 5 35 1 BIU A0k DMA SUETHR o 5 OREEE T BC B R B S BB AR Al 0T 98 &
R ARV ARG — 7, WIYE AHB B4k B3 R & i .

. DMA Fi:ifil 8 A RAM BRI, 5 2008 2 AL 71 e«
- RS S AT, DMA 881 R CT — MR AT, I RSl IS TR AR AT A T SR SR . B

SR PUSERVASR TN 46 iy gt € b uY i

WIS i H. SDHOST_IDSTS_RI fVEf#i g, Hil 1t {7, SDHOST_IDSTS_RI KRfk A5 B B £ %547
#% SDHOST_IDSTS_REG. [fif, DMA il gkt i@ i % DESO $iuf7 5 #AE R & i OWNER 1.

22.10 mpppAHALERE
R AN B S U B A S5 0 L] AU I R AR & EK, PRI DAS BT 1 22-9 PR B A A
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22 SD/MMC FHl#x 2 (SDHOST)

/lT bit[2]
clock_phase0 )/
R

0

Y

0

MUXO0
clock_phase90

—_—» 1
\ clk_out
] Mux2 [ >
clock_phase180 0
—_— >

MUX1 1
clock_phase270
—_—

1

o
bit[1]

sdio_host clock phase select

22-9. InFpPHIfLEFE

T 33 B E 277 4% SDHOST_CLK_DIV_EDGE_REG sfeff#sie il i, fildn, i CCLKIN_EDGE_DRV_SEL {3
KIEARGE O ki e, SR )5 i COLKIN_EDGE_SAM_SEL #f% 90 BEHI{ RA: SDIO MBLH IR . fI
P B A, 3 T 1] CCLKIN_EDGE_SAM_SEL B A 4 5 6 /) 5l 180 sk 270 A fizxf SDIO
ML TR R -

A S B R e 27 77 2% SDHOST_CLK_DIV_EDGE_REG M HH, i L2 frassady 22.13,

#¢ 22-6. SDHOST mpp A k£

NI phase_select iff
0 0
90 1
180 4
270 6

22.11 _vpiky

T RTAE Z AN F 4 rp e . SDHOST_IDSTS_REG 25 f7-#8 1 A0 & B 7T BE S ECH Wi 3 . SDHOST_IDINTEN_REG
HAERS DAL A W B W S RE A

SDHOST_IDSTS_REG Zf /7 A PHAL TR - IEH WS (3 8 fiz: SDHOST_IDSTS_NIS) Fil 574 H1 KL
K (55 9 fii: SDHOST_IDSTS_AIS). EAAHR AL, AT AT BT . 2432 o () A G AR v ST e i e, AR 174
RO PEE S . UM EAEE S, 3 CPU WPk E S Fies (IR RIRES ).

HIEANHET , R P W E SRS R e I 2 i A, MR 7 A At . B4, SDHOST_IDSTS_RI FR—N
ZMEIRE KR B X,

H R FE RS AT, WKEh AR P SDHOST_IDSTS_REG # /7 ek A 1 S B0+ BTl I A -
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22 SD/MMC FHl#x 2 (SDHOST)

2212 WA HIER

AN BT Hodik 3 A AT SD/MMC Host Controller Bebihk iy tbtit (A% & (FHXTHhE) , HR B HbhETE W5

W A A B R PHFE 1-4,

ZFR g Hihk il
SDHOST_CTRL_REG Pt 2170 0x0000 R/W
SDHOST_CLKDIV_REG HF 4 4345 45 T AT A 0x0008 R/W
SDHOST_CLKSRC_REG HH A B e 27 A 0x000C R/W
SDHOST_CLKENA_REG 40 R 27 A 0x0010 R/W
SDHOST_TMOUT_REG BRI [ R ) P A 0x0014 R/W
SDHOST_CTYPE_REG R BTG A A 0x0018 R/W
SDHOST_BLKSIZ_REG FHIEHC /N E e 0x001C R/W
SDHOST_BYTCNT_REG B A S K B B A 0x0020 R/W
SDHOST_INTMASK_REG SDIO H Wi Bt 25 1748 0x0024 R/W
SDHOST_CMDARG_REG A SRR T 0x0028 R/W
SDHOST_CMD_REG EER il eIl 0x002C R/W
SDHOST_RESPO_REG M) 7 500 2 7 0x0030 RO
SDHOST_RESP1_REG K 7 B 2 A% O 0x0034 RO
SDHOST_RESP2_REG K i B B 2 A 1 0x0038 RO
SDHOST_RESP3_REG KW 3 B R 2 A5 2 0x003C RO
SDHOST_MINTSTS_REG TR R WIS B 0x0040 RO
SDHOST_RINTSTS_REG A WRIRAS BT 0x0044 R/W
SDHOST_STATUS_REG SD/MMC IR ZS 2717548 0x0048 RO
SDHOST_FIFOTH_REG FIFO Jif B 25 738 0x004C R/W
SDHOST_CDETECT_REG R RS 0x0050 RO
SDHOST_WRTPRT_REG R ERIIRS e 0x0054 RO
SDHOST_TCBCNT_REG P T T AT AR 0x005C RO
SDHOST_TBBCNT_REG P B 0x0060 RO
SDHOST_DEBNCE_REG F B A e [ i B B A 0x0064 R/W
SDHOST_USRID_REG F P ID (scratchpad) 271744 0x0068 R/W
SDHOST_RST_N_REG FHEE TS 0x0078 R/W
SDHOST_BMOD_REG 28 R AL S T A 0x0080 R/W
SDHOST_PLDMND_REG AT B A A2 0x0084 WO
SDHOST_DBADDR_REG BEF NPT 4% 0x0088 R/W
SDHOST_IDSTS_REG IDMAC JRAS 1738 0x008C R/W
SDHOST_IDINTEN_REG IDMAC Wi i e 251758 0x0090 R/W
SDHOST_DSCADDR_REG TR AL Fe 4T AR 0x0094 RO
SDHOST_BUFADDR_REG FAHLG X HhEF5 4T T 7% 0x0098 RO
SDHOST_BUFFIFO_REG CPU i@ FIFO 15 &5k 0x0200 R/W
SDHOST_CLK_DIV_EDGE_REG | HH4hAf {37 e 3 25 1748 0x0800 R/W
RIS BB 424 ESP32-S3 TRM (i % ffi v0.2)

S SRR UL



https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=5422&sections=&version=0.2

22 SD/MMC FHl#x 2 (SDHOST)

2213 FHAFES

AN TG HudiE 3 R A% T SD/MMC Host Controller Eerbik bt i ds & (AT HdE) |, HopAR S bk 335 0, 2
1 AR A At PR 1-4,

Register 22.1. SDHOST_CTRL_REG (0x0000)

AN
& & @ FOR RO OR A
) )
\J\Q)

B =0E oo e [ [o <]

3| |1|o
\ 0x00 |1| 0x000 |o|0|oro—|70|0£|ﬂo| |o|o\Re5et

SDHOST_CEATA_DEVICE_INTERRUPT_STATUS  #ic{f: [ 1 CE-ATA 4% b 152 fir sl Mot 42 7 i
Tdhr. CE-ATA B il ih T FE B AE BE (NIEN = 1) WS EWLOEREHIBT, WIARPERCRF AL E A 1.
(R/W)

SDHOST_SEND_AUTO_STOP_CCSD i 4+ SDHOST_SEND_AUTO_STOP_CCSD #i1 SD-
HOST_SEND_CCSD —if2'& fi, AREsHFHME L. EAE, SD/MMC {H 3l &k 1R A AL
B STOP 4 (CMD12) 454 CE-ATA %45 . Ki%k STOP fiy4 )5, SDHOST_RINTSTS_REG H
f) Auto Command Done (ACD) fiigl#>h 1, 412k ACD wriris A e, W T AR
Wi <A pl. &% Command Completion Signal Disable (CCSD) )5, SD/MMC H #hii 2
SDHOST_SEND_AUTO_STOP_CCSD fi7. (R/W)

SDHOST_SEND_CCSD & {iifif, SD/MMC %% CCSD % CE-ATA ##. HATE M1
CCS I H. CE-ATA &4 1)t Wi BE AR A S R AL B . — H CCSD B K ik 4G4,
SD/MMC 34 H 8352 SDHOST_SEND_CCSD fi7. i ACD H Wi Fi, W25f7se SD-
HOST_RINTSTS_REG H[# Command Done (CD) fii&x#& - 1, H BN W< 4 .

Uil : —H SDHOST_SEND_CCSD # & A, 752~ i el ok 4K 5l CMD £ i) CCSD.
I, B CL 4 &%k CCS 5%, R4 CCSD 55 il ik kik4y CE-ATA 4. (R/W)

SDHOST_ABORT_READ_DATA Yt , $hiar & ik )a, SRRt kiR f e
M2 BT IR . — BHGEE SR, B ABHIREIL, BRRREHUIEAESF 7 T — 8
Pk, MRS A RS, AL A 3. (R/W)

SDHOST_SEND_IRQ_RESPONSE i & J5 b B 3. N T %/ MMC K E>E/R F kK, +
WLk % CMD40, SR J5% 4 MMC R Ry . [EEE, 4nsk A8 3 SD/MMC 3B H 45 75 kil
IRZS, MBI E 1, i SD/MMC iy AR A 2% CMDA0 i i -3 [81 25 AR S .- (R/W)

YL
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22 SD/MMC FHl#x 2 (SDHOST)

Register 22.1. SDHOST_CTRL_REG (0x0000)

...
SDHOST_READ_WAIT % %58 /EZ 545 SDIO . (R/W)
SDHOST_INT_ENABLE 4R+ Wiflige/25me0. O: ZEEE; 1: fligE. R/W)

SDHOST_DMA_RESET %& {ii DMA #5111, BR{FNLFILAZE 1. WS AHB 85 IL07 B 30 % .
(R/W)

SDHOST_FIFO_RESET Z&Z{i FIFO, HR{FRRFICAIEN 1. S AHERAELTHS A 3G
Y WER)E, M PRGN BIRIEEER (B RERp RS, FIFO fa4t-tr 2R & L.
(R/W)

SDHOST_CONTROLLER_RESET %4 5 fil#s, #HAFNCRAMALE S 1. P4 AHB B 55 R
A~ sdhost_cclk_in B E 15 LA H 3iE 2. (R/W)

Register 22.2. SDHOST_CLKDIV_REG (0x0008)

> Q A o
A\ N\ N N\
> > > >
\\/[_./ \\l;-/ \‘,l"' d \\/E./
O O O
A 7 A 7 A7 A 7
& & & &
S S S S
‘31 24|23 16|15 8|7 0‘

‘ 0x00 | 0x00 0x00 | 0x00 \ Reset

SDHOST_CLK_DIVIDERm Clock divider-m {ff . W45 2%k 27, n=0 3250 (4095 250
h 1) Biltn, fHR 1 RFESERECH 21 = 2, {52 OXFF RFES MR ECh 27255 = 510, DAY
FtfE. m HUEEE 0 2 3. (R/W)
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22 SD/MMC FHl#x 2 (SDHOST)

Register 22.3. SDHOST_CLKSRC_REG (0x000C)

O
&
\@Q‘
O\/
S &7
%Q’(\\ 2
@ S
‘ 0x0000000 0x0 \ Reset
SDHOST_CLKSRC_REG £/ n] PASZRF 2 4~ SD Ko HNRAECA PRI, Filan, bit[1:0] 4
Bigs R 0, bit[3:2] AMELsy K 1. K O AR ALERF B R 44512 [0:3] iy th 55 1% Hii 4 oclk_out[1:0]
B, R/W)
00: mhehsiigs O;
O1: mhehipHiigs 1;
10: Wi afiss 2;
110 IERAMBES 3.
Register 22.4. SDHOST_CLKENA_REG (0x0010)
% s
<& o~
s &
\g / OO\’
S & S &
Q?\ Q\O Q)@ Q\O
& S & X
‘ 0x0000 0x0 0x0000 X0 \Reset

SDHOST_LP_ENABLE 4-}4bF IDLEARZSHS, $EA#MERE . BA-ROEAE — M. R/W)
0: HIBhEEH
10 WPl RE.

SDHOST_CCLK_ENABLE i #fifs fE 2 i o] 5245 2 4> SD R Al—A4> MMC -Rirfh. 44K
=AM R/W)
O: IHEPEEHT;
1 W fE .
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22 SD/MMC FHl#x 2 (SDHOST)

Register 22.5. SDHOST_TMOUT_REG (0x0014)

E [ 3

\ OXFFFFFF | 0x40 |Reset

SDHOST_DATA_TIMEOUT  it.fi; i T~ B R A e ORI B AL, 38 W] DA SHe i8¢ ¥ LA o 1) s o) 2
A HA Y4 RE e IR G @R BEs A TG 3h . WAL E AR th i Bh Bk 3Ros . RIgE R
J1 sdhost_cclk_out B4k, (R/W)

UEH AN EHEE 100 ms Zedy, DS R e it o X AIE O T, iS5t s e i %

N 2
% ;k—l‘)'gﬁbo

SDHOST_RESPONSE_TIMEOUT i {3 J] 3% B0 W 8 I IR (EL, DA% H It B0k %675, B sd-
host_cclk_out mt4f. (R/W)

Register 22.6. SDHOST_CTYPE_REG (0x0018)

§<® \6\“\&
© &
@@é@& %QQ‘Oé : \@%Q"@& %0\2\0%& !
g T T
\ 0x0000 | 0x0 | 0x0000 | 0x0 \Reset

SDHOST_CARD_WIDTH8  f§/NF—AM i, ZEB]FR2 & 4T 8-bit fixt. (R/W)
0: 4k 8-bit 15z
1: 8-bit i,
Bit[17:16] 43 B1x} 7 [1:0].

SDHOST_CARD_WIDTH4 A~k —Mv, FHHFRAT 1-bit Hizlir 2 4-bit £, (R/W)
0: 1-bit £
10 4-bit Bz,
Bit[1:0] 43 51%F 4= [1:0].
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22 SD/MMC FHl#x 2 (SDHOST)

Register 22.7. SDHOST_BLKSIZ_REG (0x001C)

Eog
o
O
QP\/
S &
§®% %Q
‘ 31 16 | 15 0 ‘
\ 0x0000 | 0x200 \ Reset
SDHOST BLOCK_SIZE Hh/|r. (RW)
Register 22.8. SDHOST_BYTCNT_REG (0x0020)
‘ 31 0 ‘
\ 0x200 |Reset

SDHOST_BYTCNT_REG K& 41774, X B EH, (N BRI . 3T R E X
FARBEREIR S, TR IRBES O AT ECh O I, WL 4 A A ik 45 1k/ &
ka4 R LBt . (R/W)
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22 SD/MMC FHl#x 2 (SDHOST)

Register 22.9. SDHOST_INTMASK_REG (0x0024)

\j\_
s
K7 @‘L‘
oS N
NN
S N
S A 7 A7
Q\@ O% O%
K 0\2\ 0\2\
N =) =

‘ 31 18 | 17 16 | 15 0 ‘
‘ 0x0000 0x0 0x0000 \ Reset

SDHOST_SDIO_INT_MASK SDIO Wit fis, BA~K— . Bit[17:16] 43 3% [1:0] 24
Bibtilkcrt, SDIO FRIAGH B ZERE. O BEwcFWr, 1 HREF . (R/W)

SDHOST_INT_MASK X $64v T BRlcA A Z A h b, O BRilch by, 1 figgdilr. (RW)
Bit 15 (EBE): Z5ifi 4%/ 7o CRC Hii%:;
Bit 14 (ACD): H &2 4hk;

Bit 13 (SBE/BCI): $Ult i st 15 ;
Bit 12 (HLE): i {4 5 A4S iR
Bit 11 (FRUN): FIFO 25/ 4515 ;
Bit 10 (HTO): FALIE s ds i 5
Bit O (DRTO): i e Ut iy 5

Bit 8 (RTO): i a5

Bit 7 (DCRC): %4 CRC %1%

Bit 6 (RCRO): Iij; CRC 4% ;

Bit 5 (RXDRY): #:it FIFO ik ;
Bit 4 (TXDR): %% FIFO ¥k ;
Bit 3 (DTO): Fiat i 4o ;

Bit 2 (CD): fis % HAT58 5

Bit 1 (RE): M R 4815 5

Bit O (CD): K4l

Register 22.10. SDHOST_CMDARG_REG (0x0028)

‘ 0x00000000 \ Reset

SDHOST_CMDARG_REG {4 RiymdZ8. R/W)
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22 SD/MMC FHl#x 2 (SDHOST)

Register 22.11. SDHOST_CMD_REG (0x002C)

4
N\
%§
’ &
\é&(/z\ Q\’é OQ\Q
e S o N TR A&
\Q@é(/ O ESg o O
& 9 & PO S, LS R
O OIS © YR FL0L N O Y
N\ & K& O QS O P00 ST KP 77 %3
X K S S N RIS &
& < Q7 / Q79 &> /P Ovws < >
& & P ¥ SO F O ECE 4
A2 AT S S S S AAKSAY 7 K AAAAT KK TAS ASATAS A A7
Q\O%%é@Q\O%%Q)‘AQ;@‘@%@‘@%@‘\\Z@@%Q\O%Q\O%Q\% \2\0% O%Q\O% \Z\O% Q\O% \2@% O% \2\0% Q\O% Q\O% Q\O% \2\0%
FSEEFEEELEEF S 2% FFPPIIPIFPPSPS S
‘ 31 30 29 28 27 26 25 24 23 22 21 | 20 16 | 15 14 13 12 11 10 9 7 6 5 0‘
‘OO1000OOOOO 0x00 o|j|o|lO0OjO]J]OfO]J]O|JOfO]O 0x00 jReset

SDHOST_START_CMD Jfs k%64 . —H CIU W4, i HaliEsE. ML sk 1, &
BUR N S B G A AR . WEREAE TR, i b b 2 A R LR A iR AL S
R 1. —HAr gkt Hig s SD_MMC_CEATA Rifgma R, Il Jsias b b a7 A7 ) Command
Done i fF 4R 1. (R/W)

SDHOST_USE_HOLE Use Hold Z#74%. (R/W)
0: KikZR1) CMD Fi1 DATA 5% Hold 27774s;
10 %L1 CMD Fil DATA i Hold 7758,

SDHOST_CCS_EXPECTED ifllifi 4 5¢ {55 (CCS) fit E. (R/W)
0: CE-ATA 4RI A HiRE (ATA 5l 3 s nlEN = 1); s MRS &R CCS 15
=2
1: CE-ATA &£ Wi lige (NIEN = 0), 7+ H RW_BLK ir4-2:1 CE-ATA %51 CCS 5%,
iR S5 RE CE-ATA 1451 CCS 5%, #MAAZFF LA & 1. SD/MMC H {37 RINTSTS 2547
#% §Lf#) Data Transfer Over (DTO) fii}f: H A DTO WA #htile, =4 FHLH KT .

SDHOST_READ_CEATA DEVICE {4 {EfiEfi. (RW)
0 FHAHATHIT CE-ATA #4511 54 AE (RW_REG & RW_BLK);
1 BHLIE T CE-ATA =4 1 i/FE (RW_REG 5 RW_BLK).
BRI Ry 1 SRR W] CE-ATA S IETERL T I T 8E i . A T THEAT CE-ATA 34%
A BE BB R 4R R . VO AR IR R R(E 2 /0 10 7. SD/MMC FE4515K H CE-ATA
VA TR o AN B TSI o

FH...

=
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22 SD/MMC FHl#x 2 (SDHOST)

Register 22.11. SDHOST_CMD_REG (0x002C)

#% L.

SDHOST_UPDATE_CLOCK_REGISTERS_ONLY 0: [E#&GAFs; 10 AEEGS, U4
FAERRIE S R etk . (R/W)
PAF 278 (s s s B R it afdsk - CLKDIV. CLRSRC il CLKENA, mlekas-Ratsh (ReAsmt
BIR . ER N DA ARSI o XN T AR AT R Bl 5 1 b, TR K%
meh .
HEIEEGAFFF, 24 SDHOST_UPDATE_CLOCK_REGISTERS_ONLY =0, DL FEH 25722 M
BIU f£#%] CIU: CMD. CMDARG. TMOUT. CTYPE. BLKSIZ 1 BYTCNT. CIU k#iiii2 5
SR A AR (. A0 E R 1 i), TR i k% 4y SD_MMC_CEATA K, JirPA
%4 Command Done .

SDHOST_CARD_NUMBER fii i iR, KR IEAED MR A BG4 5. 42 SD BT,
SRR 25K, (RW)

SDHOST_SEND_INITIALIZATION 0: 7£ %364 B &L VIA LS (80 ANHbapJEIm 1) 5 1:
TE A5 2 B Z B W LTS1 . (R/W)
FHE, KREMEGSERZ AT, WA Rk 80 MHERHEA TR L. FEI R RSB S
R IRF AL OEE O 1, DA A e R A3 i Z BRI A Fe i ef

SDHOST_STOP_ABORT_CMD  0: f{z:ihulrrabfiv 4, {57 1k i< A itk iy 0 AN S 45 1k 24 i 14 Ko
ek QAR AR 1L A2 AR B 24 BRI D RE S BUATE R (L o, R A BBl 05 1 {5
1bsh b ay S, AT IR EdE . (RAW)

I HEIE B ek IEAE ATy, 9 AU A b o 1k a4 DA IR R AL s, B ot
fEE 1, PARE CIU i &/ Bl R ASHLRT PATER R o] 21 23 PRARES o

SDHOST_WAIT_PRVDATA_COMPLETE  0: R{s# DART A £t %50 i R 58 i, Ar B ik s 1: 4%
F TR A B % i o BUG B %k a4 (RAW)
SDHOST_WAIT_PRVDATA_COMPLETE = O &5 # F 2 78 B8 1% i i) 1) R (RS B4 1124
B SR &5 . SDHOST_CARD_NUMBER Wi% 5 b— 4 H A .

SDHOST_SEND_AUTO_STOP 0: 7eiiflife s N AR FE s 1 TERRE ARG ik
fFikm4. (R/W)

WP L.
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22 SD/MMC FHl#x 2 (SDHOST)

Register 22.11. SDHOST_CMD_REG (0x002C)

# L

SDHOST_TRANSFER_MODE 0: Bttt 10 MEdhiEmmd. RW)
QSRR R I 6 S0

SDHOST_READ_WRITE 0: #F; 1: 5. (RW)
NSRS 55 Uy e

SDHOST_DATA_EXPECTED O: AZfpfimithn: 1: Z8dntttm. R/W)

SDHOST_CHECK_RESPONSE_CRC 0: Afi#r: 1: fi#mn); CRC. (R/W)

A A WA YA 2R B R CRC iz, BRIFREERERS T X Ly &1 CRC G AR B il 4
27 CRC ft.

SDHOST_RESPONSE_LENGTH 0: Zf-Rgminy; 1: SfRKmR. RW)
SDHOST_RESPONSE_EXPECT O: A&EfRFRAYMIN; 10 R RAYIHLE . (R/W)

SDHOST_CMD_INDEX 4454, (R/'W)

Register 22.12. SDHOST_RESP0_REG (0x0030)

E ]

‘ 0x00000000 \ Reset

SDHOST_RESPO_REG %] bit[31:0]. (RO)

Register 22.13. SDHOST_RESP1_REG (0x0034)

E ]

‘ 0x00000000 \ Reset

SDHOST_RESP1_REG KMl bit[63:32]. (RO)

Register 22.14. SDHOST_RESP2_REG (0x0038)

E ]

‘ 0x00000000 \ Reset

SDHOST_RESP2_REG KM% bit[95:64]. (RO)
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22 SD/MMC FHl#x 2 (SDHOST)

Register 22.15. SDHOST_RESP3_REG (0x003C)

E ]

‘ 0x00000000 \ Reset

SDHOST_RESP3_REG KM% bit[127:96]. (RO)

Register 22.16. SDHOST_MINTSTS_REG (0x0040)

@*‘
K7 N
N ¥
QS >
& Ny
S &
I A 7 A7
GQ) O% O“o
‘b® Q‘e\ 0‘2\
@ S S
‘ 31 18 | 17 16 | 15 0 ‘
‘ 0x0000 0x0 0x0000 \ Reset

SDHOST_SDIO_INTERRUPT_MSK SDIO H1 i Eiiids, BEAR G—"i. Bit[17:16] 4 HIXF R
1 Flk 0. HAXF WA sdhost_sdio_int_mask iz &k 1 i}, SDIO Wil A 2 ffife (Bl
fige ). (RO)

SDHOST_INT_STATUS_MSK  HUG 2 bk 5 McAF £ - XS I 00 4 ok 1 B, A 2 ffigE. (RO)
Bit 15 (EBE): £ (4% / Jo CRC 4%
Bit 14 (ACD): H #4570 ;

Bit 13 (SBE/BCI): Ut a4t ;
Bit 12 (HLE): fifi {4l & 5 A4hi%
Bit 11 (FRUN): FIFO 23/348 15 ;
Bit 10 (HTO): FALIE Fe £k R ;
Bit O (DRTO): & iz Ut i 5

Bit 8 (RTO): M5 4B A ;

Bit 7 (DCRC): %it#it CRC 44

Bit 6 (RCRC): 1R CRC 415 ;

Bit 5 (RXDR): #21lit FIFO 3k ;
Bit 4 (TXDR): %% FIFO $diif sk ;
Bit 3 (DTO): ¥ t& H 4ok ;

Bit 2 (CD): fin % AT58 5

Bit 1 (RE): mi R 4815 5

Bit O (CD): #&:ll.
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22 SD/MMC FHl#x 2 (SDHOST)

Register 22.17. SDHOST_RINTSTS_REG (0x0044)

Q\S
’ N
X s
& X
& QO
o
Ve
S N
S A/ A/
. eQ’ \2‘0% \2\0%
& S S
‘31 1s|17 1s|15 0‘
\ 0x0000 | 0x0 | 0x0000 \Reset

O: #ATKH R SDIO Hilk;
12 Ak ERHY SDIO Hilk.

faf, XEEHWT AR BT K . (R/W)
Bit 15 (EBE): Z5 W fiif#i% / Jo CRC #i%;
Bit 14 (ACD): H st 24h;

Bit 13 (SBE/BCI): Uk 55l M4t 15 ;
Bit 12 (HLE): B {81 5 A H iz

Bit 11 (FRUN): FIFO 23/¥#4 1% ;

Bit 10 (HTO): AL FER AT 5
Bit 9 (DRTO): % isz Btk 5

Bit 8 (RTO): i3 4 ;

Bit 7 (DCRO): %it#it CRC 4% ;

Bit 6 (RCRO): iR CRC 4% ;

Bit 5 (RXDR): 21t FIFO $itdiiiKk ;
Bit 4 (TXDR): %1% FIFO ¥k ;
Bit 3 (DTO): A& 45 a;

Bit 2 (CD): i HhAT58 5

Bit 1 (RE): i 7 515 ;

Bit O (CD): 4l .

e L L 435

S SRR UL

SDHOST_SDIO_INTERRUPT_RAW 3£ [ SDIO EiyHlr, —ANR 5—AM. Bit[17:16] 2 IR
1R 0o B EATATF M ) R WA, 5 0 Tal. (R/W)

SDHOST_INT_STATUS_RAW B { 3Lt A IS %, 5 0 Jask. Toit Ikt iekas i
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22 SD/MMC FHl#x 2 (SDHOST)

Register 22.18. SDHOST_STATUS_REG (0x0048)

A &L
& NN > E&E
K D) Q KUK
N & o © o &
& > AR O <<\>\/ ({/@ PN
&’ & TRE 8 OLLL7
< & X S SEVEVES
S & & SISST ST SIS
SN o J PO o FPF IO
S Y NS XS NS AR
& Y S S S PP S
‘ 31 30 |29 17 | 16 11 10 9 8 7 4 3 2 1 0
\ ofo 0x000 0x00 111+ o1 ol1]1]o0 \Reset

SDHOST_FIFO_COUNT FIFO 4%, FIFO v sk %iE . (RO)

SDHOST_RESPONSE_INDEX ij— AN 840, 48 A% L2 AT 5 a5 1R R . (RO)
SDHOST _DATA_STATE_MC_BUSY ¥{#E kit sl B8RS . (RO)

SDHOST_DATA BUSY ##jz4k sdhost_card_data[0] it EU% . (RO)

O: REHEAM;
T REHRIC.

SDHOST_DATA_3_STATUS %#i4k sdhost_card_data[3] Ef{E, KtsFRE4E. (RO)

0: RAHAE;
10 RAFEALES

SDHOST_COMMAND_FSM_STATES A IRSHLIRES

Uk

L RIEWIIR T ;

D RIRA IR L

D RIEA A IR

D RIEMA RS
Kikn4 CRC7;

D RIR AT AE AL
LIV A

s BRI Y, IRQ MRy ;
Q: Bz B ik ;

10z F2m B iy 54
19 S S 4

12: Bk, CRC7;
13 FEISC A5 R A 5
14: i 4 H1E%F NCCs
16: S50F, Al iy 4% .

SDHOST_FIFO_FULL FIFO Kilfpik7s. (RO)

0 NOON ®N 2O

SDHOST_FIFO_EMPTY FIFO KZ3fpik7S. (RO)

SDHOST_FIFO_TX WATERMARK FIFO 5% %% 51 ,

SDHOST_FIFO_RX_WATERMARK FIFO 2 2| 0k i#1d

IREER SR 436
S SCR R L

(RO)

ARBIEL 2 & . (RO)
ARE IR 2. (RO)
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22 SD/MMC FHl#x 2 (SDHOST)

Register 22.19. SDHOST_FIFOTH_REG (0x004C)

<
7/
o
O
&
X
o\
(%
N
N\ G +
& o >
) K7 ) A/ N A 7
& & g @ ¥
N S O g O
N S N S
‘31 30 28| 27 | 26 16 | 15 12|11 0‘
‘O 0x0 O|x x x x x X x X x x x[0 0 0 O 0x000 |Reset

SDHOST_DMA_MULTIPLE_TRANSACTION_SIZE % &AL Hi 80, Bl B0 5 DMA 5 il 2%
LA K/ SDHOST_SRC/DEST_MSIZE #f{[d]. 000: 1 Fiif&#i; 001: 4 FH5tk4y; 010: 8
FATEH 011: 16 455 Hr; 100: 32 544 101: 64 Fo7&Hy; 110: 128 4 fkh; 111:
256 FAT L. (RW)

SDHOST_RX_WMARK 4 £z I08dii 45 R it FIFO [ BIfE . 24 FIFO it 4ok T4 fE i, DMA/
FIFO Ry th o AERn BAE AU, o A/ N, AR AR ISR, DASE R A i) Bt
flefii. #E4E DMA BGUT, 43200 FIFO B (RXDR) A ir{fifignst, <=4 diiy, 1M A2 DMA
TR AR BUER AR AR, WA= e 24 BHLE RS AR 4 s b, ALY %
BEHOE R R . A DMA BT, FERR ARy, RIGERIA 1 7 8T BIE, DMA ikt
AR AL E A A P WA BT T AL R AT R TR R AR 1 7Y . (RAW)

SDHOST_TX_WMARK 2 %6 B 25 Wik FIFO F9ER1E . 24 FIFO Bt 85U N85 T 8l i, DMA/
FIFO WRpE it WA Ty, Mhisi & 4 . FESUR L5 a R, JOS BIEA /MO, #ad
JRE K. AEAE DMA BT, 24 %0k FIFO BI{E (TXDR) sl (EREmy, &4 iy, 1A e DMA
WK TERAR AR, FEfR)G— W, EALRTTUN B iR 7 8T FIFO (N2
1E FIFO Wiz HiskiAE ClU se il fe iz 5, P FIFO WIREAR A=) . 75 DMA BETR, 7%
FLZERET, WG — U B 28 AL 5/, DMA B3R 3T 38 B8, BB R TR T
. (R'W)

Register 22.20. SDHOST_CDETECT_REG (0x0050)

Q
@6\ ’
o5
3
S &
@é \2\0
N X
‘ 3 21 0 ‘
‘ 0x0000000 0x0 \Reset
SDHOST_CARD_DETECT_N {34 sdhost_card_detect_n & At 11 (BNF—AM7) WE. O 1t
FRAHE. RAMNAHIIT. (RO)
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22 SD/MMC FHl#x 2 (SDHOST)

Register 22.21. SDHOST_WRTPRT_REG (0x0054)

&
@Q’b\ \2\0%& /
Q
& &
‘31 2|1 0‘
‘ 0x0000000 0x0 \Reset

SDHOST_WRITE_PROTECT {24k sdhost_card_write_prt # ABE 10 (B 4K—AM) WfE. 1%

ANER . RIS T .

Register 22.22. SDHOST_TCBCNT_REG (0x005C)

B

0x00000000

‘Reset

SDHOST_TCBCNT_REG CIU il A KLt F T4, (RO)

Register 22.23. SDHOST_TBBCNT_REG (0x0060)

B

0x00000000

‘Reset

SDHOST_TBBCNT_REG :#l/DMA A1 BIU FIFO Z [af£ #1548 (RO)

Register 22.24. SDHOST_DEBNCE_REG (0x0064)

31 24

23

|

0x000000

‘Reset

SDHOST_DEBOUNCE_COUNT |3 F i de e #0611 ) AL Bkl . SZRU R 254 Sl R] Sy 6 ~
25 ms, By 1L REREER RO TRE M. (RIW)

IREER BB

438
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22 SD/MMC FHl#x 2 (SDHOST)

Register 22.25. SDHOST_USRID_REG (0x0068)

E ]

‘ 0x00000000 \ Reset

SDHOST_USRID_REG il 5l 2¢ff . BLAFAAas W a] AVES T P a7 . (R/W)

Register 22.26. SDHOST_RST_N_REG (0x0078)

((/%é}
??9 s
A
N £
P @Q’ \2\0%
g X
‘ 1 2 | 1 0 ‘
‘ 0x00000000 | Ox1 \Reset

SDHOST_RST_CARD_RESET {4 & i, (R/W)
1 AR
0: Bfi.
XA RHEASIAPIRES, FAHL AR T2 o) i f. SDHOST_RST_CARD_RESET[O] i
BE K 1'b0 HeE i 0, SDHOST_RST_CARD._RESET[1] M A 1’00 kE ik 1.
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22 SD/MMC FHl#x 2 (SDHOST)

Register 22.27. SDHOST_BMOD_REG (0x0080)

& o ¥
Q7 Q7 Q707
SRS . RS
I A/ A/ S A7 A7
@3 &? é? @@ g%&
N & N S S
‘31 11|10 8 7 6 2 1 0‘
‘OOOOOOOOOOOOOOOOOOOOO ox0 | O 0x00 OO‘Reset
SDHOST_BMOD_PBL W 4if2R KK . XL iEm"7E—4> IDMAC (Internal DMA Control) %
R HATRY IR R A% . IDMAC SFRAE MR L FITIR98 &AL R R 2 221t fE PBL HHEE )
WA VIR 1. 4. 8. 16, 32, 64, 128 il 256, %2 FIFOTH Zi17-4%¢ MSIZE 1485
%, BEWIE, FIrRNES A FIFOTH ZFfF4. X2 MidE, WTHs: RO)
000: 1 =45 f&Hi;
001: 4 =45 1% i ;
010: 8 = 1% i ;
011: 16 Fi5 &
100: 32 FE7 154 ;
101: 64 FA51EH;
110: 128 F451&4;
111: 256 FH5(LHi .
PBL 2 Nl I BAGEH TEIE IR, b TR .
SDHOST_BMOD_DE IDMAC ffifigfii. #{)5 IDMAC {#igE. (RO)
SDHOST_BMOD_FB [&E % % . ¥l AHB 4% D@ G ST E = kLt . BT, AHB SFEIEH
7R AR T LA A AU A SINGLE. INCR4. INCR8 &k INCR16. 244 firiit, AHB (i f SINGLE
A1 INCR 28 2L 4HAE. (R/W)
SDHOST_BMOD_SWR #k{45 {ii. & il}, DMA $& #8200 a Wil arfids . — e s
HaliEZE. (RW)
Register 22.28. SDHOST_PLDMND_REG (0x0080)
B |
‘ 0x00000000 \ Reset
SDHOST_PLDMND_REG #ifjf5=K. WRaEEF) OWNER AR E AL, WPRSHLEAFERRS. +
WIEEAX 2B AMTE(E, DA IDMAC JRSHURE EH e BUE RN EE. X2 1PHE
i, (WO)
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22 SD/MMC FHl#x 2 (SDHOST)

Register 22.29. SDHOST_DBADDR_REG (0x0088)

E ]

‘ 0x00000000 \ Reset

SDHOST_DBADDR_REG #:. 11 0f » tL & 55— MR IENE . SR (LSB bit) [1:0] #{Z8 , 7f
H IDMAC NER4TBECHZE, RItxss LSB i n gl Hik. (R/W)
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22 SD/MMC FHl#x 2 (SDHOST)

Register 22.30. SDHOST_IDSTS_REG (0x008C)

QQ/
C)O
%/ 7/ %/ %/ %/ %/ %/ %/ %/
< & F FE FE FES

éQ’b o%/\/ oév oévoév éQ’b oévoév@boévoé\/oé\/

& S S SSTESSS

‘31 17|16 13|12 10|9|8|7 6|5|4|3|2|1|0‘
\ooooooooooooooo| 0x0 | ox0 |o|o|o o|o|o|o|o|oLo\Reset

SDHOST_IDSTS_FSM DMAC RASHL4 FIERAS . (RO)
DMA_IDLE (IRASHLASRARAS) 5

DMA_SUSPEND (ARZSHLEF=IRAS ) ;

DESC_RD (iHE#ARAS);

DESC_CHK (& #3aRas ) ;

DMA_RD_REQ_WAIT (CIRASHLEEHE K EFRRRAS) 5
DMA_WR_REQ_WAIT (IRAESHEEHE K FFRRA) ;
DMA_RD (IRZSHLEEHIRAS ) 5

DMA_WR CIRESHLEEHIRES) 5

DESC_CLOSE (%452l i 52 K FAPIRAS) -

SDHOST_IDSTS_FBE_CODE i il s A0 . R FEUE LA DRI R AL . (S 15 3 i
AR IDSTS[2) BB A AR B S PiEr. (RO)
001 Jeak i (el 2 ML H 1k K% s
010: E2Ou lm) el 2 ML H 1R
HoAd: FRE

SDHOST_IDSTS_AIS R H il i . LA &I ZHE: (RW)
IDSTS[2]:  F iy ol £k 1 7 5
IDSTS[4]: SDHOST_IDSTS_DU fif Hr1#f .
HA KRB R AL X2 — DR, WAHERR I Z R AG R AIS & 1 [ AH B (o7 B i
. 51 HFZN.

SDHOST_IDSTS_NIS iE#5 Wil & PAR&HRgZEs: (R/W)
IDSTS[0]: &K
IDSTS[1]: Fzir ik
HA KRB WIZ L K& — AR, UAFERRIIEZ ] AT [ NIS B 1 (W AH B (7 i) i
. 5 1EZZN.

YL L.

@ N O a0 o
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22 SD/MMC FHl#x 2 (SDHOST)

Register 22.30. SDHOST_IDSTS_REG (0x008C)

#% L.

SDHOST_IDSTS_CES RAEIRIE. . R &b/ Bl RIEHPIRAS, R BIFE RINTSTS Hi. R pA
TR (R/W)
EBE: Z5 4R
RTO: i 7 e /5 | B A B o 2 5
RCRC: s CRC 4% ;
SBE: JEaI{4 iR
DRTO: ¥z HUimt/ BDS MR 415
DCRC: #ti%id CRC 4 iR
RE: mip/4i%,
G 1 iE %L, IDMAC 5 1k Z R B Ttk CES SfyRcE . Wik CES figkfiifik, N IDMAC 18
M 7 LR s o Ok

SDHOST_IDSTS DU ##R AT i il 2443 i T OWNER fiZ = 0 (DESO [31] = O) Ifi AN v] B, 1%
1. 51 EZ%M. RW)

SDHOST_IDSTS_FBE £y il i i . F/m & 2E M2 451% (IDSTS[12:10]). 4% 1 B, DMA
2L B 51 %M. (R/W)

SDHOST_IDSTS_RI it rhilr. FonsERMBdRIZIE M. 5 1 HF%M. R/W)
SDHOST_IDSTS_TI %Kit i, FontERmBdiikse . 5 1 EF%M. R/W)
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22 SD/MMC FHl#x 2 (SDHOST)

Register 22.31. SDHOST_IDINTEN_REG (0x0090)

(o]
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
Y
]
o

SDHOST_IDINTEN_AIl Sl s ife iz, & 1 Wk, (e bW, ZAEaELL R A (R/W)
IDINTEN [2]: Ffiy i Lt by ;
IDINTEN [4]: DU i,

SDHOST_IDINTEN_NI 1E# i WHL S fihEf. & 1 0, (HREIE . TSR, S56E1E% . %
PIERELA ROz (R/W)
IDINTEN[O]: %% i ;
IDINTEN[1]: 14 7 .

SDHOST_IDINTEN_CES &SI R lRe . B 1 BHEER P HRLE. (R/W)

SDHOST_IDINTEN_DU #: AR W Wr. 24555 WL e —E 5 B, Rriae DU HIkT.
(R/W)

SDHOST_IDINTEN_FBE &y i kAR M REN . 245 S vP R Bl Re i —A iR BN, R RE s ay
BRI, EAR, SR AR R TR R AR e, (R/W)

SDHOST_IDINTEN_RI 44 sh Wi i BB, 245 1E % LS B RE A — L i B, K (ERE RS BT o
SR, BRlChWRizEaE. (R/W)

SDHOST_IDINTEN_TI &% F Wi aEfi. 45 1E# PWHL B R0 By, KFERE & & .
BT, Bk EE. (R/W)

Register 22.32. SDHOST_DSCADDR_REG (0x0094)

E ]

‘ 0x00000000 \ Reset

SDHOST_DSCADDR_REG :Al&EZetihlf5%, FEHRA/EMIEf IDMAC B35, HEEMVENES. %
TR H IDMAC 2EU 24 piidd £ A ik . (RO)

Register 22.33. SDHOST_BUFADDR_REG (0x0098)

E 3

‘ 0x00000000 \ Reset

SDHOST_BUFADDR_REG T:ALZnf X Huhkdi%t, FE#:AEIUIE di IDMAC BT, FAER NS . %
T H IDMAC 7 i i 24 i s e X ik . (RO)
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22 SD/MMC FHl#x 2 (SDHOST)

Register 22.34. SDHOST_BUFFIFO_REG (0x0200)

E ]

‘ 0x00000000 \ Reset

SDHOST_BUFFIFO_REG CPU jiid FIFO 35 LA . X ta m 24 migd FIFO. (RO)

Register 22.35. SDHOST_CLK_DIV_EDGE_REG (0x0800)

N
& ?Q/ Q?@ N\
& & & & & &
& 4 & & & &
O O O N N
o o o & & o
N % % % A7 A7 A7
5 & Q\O% \}\O% \2\0% \2\0% Q\O% \}\O%
@ X =X S 2% & 2%
‘31 21|20 17|16 13|12 9|8 6|5 3|2 0‘
\ 0x000 | Ox1 | 0x0 | ox1 | 0x0 | 0x0 | 0x0 \ Reset

CCLKIN_EDGE_N {{i/ 5 CCLKIN_EDGE_L #[d]. (RW)
CCLKIN_EDGE_L AMgint e ik F-, B H CCLKIN_EDGE_H k. (RW)
CCLKIN_EDGE_H #MimtahiE i F-, B H CCLKIN_EDGE_L /), (R/W)

CCLKIN_EDGE_SLF_SEL J{i T3t N AR5 S HIMIAL, 90 FEAMIfL. 180 BEARNIEY 270 FEAIfL,
(R/W)

CCLKIN_EDGE_SAM_SEL Jij T-itff4 A {5 5 HIANAL, 90 BEARNL. 180 JEAANIEK 270 BEAIfL,
(R/W)

CCLKIN_EDGE_DRV_SEL Jij 14 i i &5 A i, 90 JEAAL, 180 JEMfIak 270 FEAAL
(R/W)

il SD/MMC i FliZ 297254545 160M ki (CCLKIN_EDGE_H/CCLKIN_EDGE_L), % H B 43 10 1% 251728
M7 A7#s SDHOST_CLKDIV_REG #:4% SDIO M#L4r4fies, {4 f SDHOST_CLKSRC_REG i n#%#% 4 A4 .
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23 LED PWM ##ilg% (LEDC)

23 LED PWM #:ii% (LEDC)

LED PWM il I A6 1iedz i LED i fikoh SERE I il 55 (PWM), HoA 23 He B hiAesF LTI Ehig. ot
AR IS PWM {55 AR A i

23.1  FURRPE
LED PWM $ il HoA AT N RpE:
o SNAMHISZEY PWM A aias (B AANETE )
o WAVSERER g, R SE N
o AW (B PWM 55 525 AT B Wi slon/ly, TeAAE R EsT950) . Wi 58 Ut 7 A2 Ho b
o fith PWM {&SAH AL
o RIIFERI (Light-sleep mode) |l i it PWM {55
o PWM G H 14 £

PUANE e A A R B D RERLZ AT, T SCR A E e GEFR A SE e (x IFEREE 0 2 3). /A4~ PWM 2
IR T BERE AT A A, R SCRGERR PWM N (n fFEH2 0 31 7

o

~—

LED_PWM
Timer0
Timer1 >
)
ux
Timer2 >
Timer3 »

B 23-1. LED PWM il 224

23.2 Jyiigdiiik
23.21 MYy

Pl 23-12 LED PWM $5 85 US4 o AN SE I il sz B (e ap s A B ol . B E I as N iR
— AR (RIE TR B R B0 TS ) - B PWM A R S AETI A E I i —, DAZOER %
AT THRUE B A i PWM {55

B 23-2 Sy iR PWM AR e i) £ R b
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23 LED PWM ##ilg% (LEDC)

LEDG_APB_CLK_SEL[1:0]

APB_CLK
———»

FOSC_CLK

XTAL_CLK

-

N

w

LEDG_IDLE_LV_CHn
PWMn »

Timerx LEDC_CLK_DIV_TIMERx 0 sig_outn »

LEDC_DUTY_CHn
LEDC_TIMERx_PAUSE LEDG_HPOINT CHnl
' i T
Timerx_cnt| | tigh/Low_level

| Divider Counter
71(18 bits) “1(14 bits) comparator
LEDC_CLKx LEDC_SIG_OUT_EN_CHn
- ref_pulsex
T LEDC_DUTY_START_CHn

LEDC_DUTY_INC_CHn
LEDC_DUTY_NUM_CHn
LEDC_DUTY_CYCLE_CHn
LEDC_DUTY_SCALE_CHn

LEDC_TIMERx_RST
LEDC_TIMERx_DUTY_RES

Pl 23-2. 52 A1 PWM Az 25 i e

23.2.2 Emids

LED PWM 3R I 28 P A AT — 3 R 00 PRI B (55 1 5 P 1. 1 23-2 e
PO I 5 (55 iy ref_pulsex. i G2 2 BT — MFIBEA = (LEDC_CLK) , i oinfis 54
SRR MBI ref_pulsex (RO

23.2.21 mppjE

AL E LED PWM Zif74% i APB_CLKIKZ)) . B2 5 F APB_CLK {5 ., HEILTET 4 F 45 font 4F . Bfif] LED

PWM F il ¢ , 758 i LED PWM 1) APB_CLK I 55 , 1% 5 ] i@ i B2 SYSTEM_PERIP_CLK_ENO_REG
RLFH SYSTEM_LEDC_CLK_EN {#8E, il i %4 B 17 SYSTEM_PERIP_RST_ENO_REG 2377281 SYSTEM_LEDC_RST
i, BE2EE, HSREEN 10 245 5% 13 10-1

LED PWM 42 il A i I oA =i hiifs 57T DAY APB_CLK, FOSC_CLK #il XTAL_CLK (M ZAg %
R R EPEILET 4 Fdafondsh). Jy LEDC_CLKx Bt b Ji s S M HL E AT -

* APB_CLK: #§ LEDC_APB_CLK_SEL[1:0] & 1

* FOSC_CLK: ¥f LEDC_APB_CLK_SEL[1:0] & 2

o XTAL_CLK: ¥f LEDC_APB_CLK_SEL[1:0] % 3
ZJa, LEDC_CLKx {55 ik NI BRI Hias .

23.2.2.2 Ipphoy BAN AL E

LEDC_CLKx {5 5 &5 3| ooy Afids , 74 ref_pulsex {551 Bds i . ref_pulsex fi#ii# 4 LEDC_CLKX 1)
Wik Z: LEDC_CLK_DIV_TIMERCMAR B MFURHSH (LI 23-2),

LEDC_CLK_DIV_TIMERx 4345 RECA/ NS, PRI HEAE T AR 3% 04 2 %% LEDC_CLK_DIV_TIMERXA[ 4§
#5438 13 LEDC_CLK_DIV_TIMERX T Eifit & :

LEDC _CLK_DIV_TIMERx = A+ %

o HRERS A iy LEDC_CLK _DIV_TIMERx FEBiy 10 {2 (B LEDC_TIMERx_CONF_REG[21:12])
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23 LED PWM ##ilg% (LEDC)

o /NEGH B S LEDC_CLK_DIV_TIMERx FE:Ay{% 8 i (HJ LEDC_TIMERx_CONF_REG[11:4])

INEGRS B SR O iy, LEDC_CLK_DIV_TIMERXIME N EEEL (B8040 ) . 2 id, & A 4~ LEDC_CLKx i &
WPz —A ref_pulsex B4 ki .

/NEER Gy B AR O Bf, LEDC_CLK_DIV_TIMERXIEAEHERL . I h 40425 2 Bt A A~ LEDC_CLKx s B Ji 1701 (A+1)
A~ LEDC_CLKx s o S 48 A TR B0, X2k, ref_pulsex rghfikih i) P55 (£ R PRAR(E. (JE%
BRI . 4 256 4 ref_pulsex B4 ik -

* 7 BAPA (A+1) A~ LEDC_CLKx It & 314345
o 4 (256-B) A~PA A A4~ LEDC_CLKx 4 i 39143451
* DA (A+1) A~ LEDC_CLKx Bsf 4l J& 393 433511 B ob ki 29 2 43 A HE DA A 4385000 B ko o

K 23-3 J&/5 T LEDC_CLK _DIV_TIMERX/Mi 2 EAR 3% i, LEDC_CLKx B4 &1 91 F1 ref_pulsex f4f ik it 3¢

Divider
input clock

LA U B RN, (B

Aclock pulses  -.+ Aclock pulse: A+l clock pulses ~ Aclock pulses ...  Aclock pulse A+1 clock pulses Aclock pulses A+1 clock pulses

B ( A1) counts

RN NN | -

256 output clocks

¢ 23-3. LEDC_CLK_DIV_TIMERXAE#& &I} i 4345

AT A0 R B KA, B 40 B 7 LEDC_CLK_DIV_TIMERx FE% , #% J5 & (i LEDC_TIMERx_PARA_UP
TR B E . B B SR EES N is A%k . LEDC_TIMERx_PARA_UP F Bt i fifi {4 H 3hii %

23.2.2.3 14 %S

RN E IS — DA ref_pulsex A ELHER 8 14 A28t R8s (W 23-2), LEDC_TIMERx_DUTY_RES “ZE:H
FHECE 4 MRS R R I, PWM (5 S i RS B R 14 07 T s i Kl g s 2L EPC-TIMER_DUTY _RES _
1, R)aik HEHA O FFaATHE. AT AR, AL, BE T4

Vi TR Ul A (LEDC_TIMERX_OVF_INT) sl XA Ry R 2l AR . T8k
ATECE LRSS ) LEDC_OVE_NUM_CHn + 1) Wittfgh % LEDC_OVF_CNT_CHn_INT w7, % Ibic & 4 9%
WF:

1. it BLEDC_TIMER_SEL_CHnly PWM & 28k 03 40

2. i LEDC_OVF_CNT_EN_CHn fiiggit4ss

3. 42 LEDC_OVF_NUM_CHn HEBE A IS il & v i s B v 5t 1

4. {7 LEDC_OVF_CNT_CHn_INT_ENA f#i g%z H s b

5. {7 LEDC_TIMERx_DUTY_RES f#ifigEhf#s, % LEDC_OVF_CNT_CH_INT Hrifr=z:

i 23-2 fs, PWM AR as s 55 sig_outn FSTRER T E B ga ) B i LEDC_CLKx, 2 30ies il 755 &
% LEDC_CLK_DIV_TIMERxPA M it 8 i 18535 Bl LEDC_TIMERx_DUTY_RES:
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23 LED PWM ##ilg% (LEDC)

- f LEDC_CLKx
fPWM - LEDC_CLK_DIVx - 9LEDC_TIMERx_DUTY_RES

BT A B R e Ko, 5487 LEDC_TIMERx_DUTY_RES FE, #kJ5 & i LEDC_TIMERx_PARA_UP

F B BB TR T — R s AR 2 A S E T LEDC_OVF_CNT_EN_CHn 5B , 135 (i LEDC_PARA_UP_CHn
R . A, WD AR S 7 LEDC_PARA_UP_CHn W FH #ifid & . LEDC_TIMERx_PARA_UP FEf
LR B B .

23.2.3 PWM A:pkds

TR PWM {55, PWM AR Bl (PWMN) F 0 I8 (Timend). 454~ PWIML A i 8 T i 1ot i
LEDC_TIMER_SEL_CHn lFELE:, FEPUASE R A Pk — A d PWM 55

W 23-2F7R, A PWM AR s 32 26— (IR LA AN e R ds . PWM AL SR 3E I i 14
BT HE (Timen_ent) 5 m i i~ HA 2R (1948 Hpointh #1 Lpointy FL# . fnSR & Ihe$ i 1 5l %F Hpointn 8§
Lpoint, PWM {55 T DA% th i A L -

o {05 Timerx_cnt == Hpointr, N sig_outn 3 1.
o #18 Timerx_cnt == Lpointn, M sig_outn 34 0.
E 23-4 Jg7R T anferffi i Hpointn A1 Lpointn AE i 5 45 e 5 1) PWM {55,

timer_cnt[13:0]
overflow [---~
Ipoint [ : [
hpoint|---- ‘ :

Y

sig_out

¥ 23-4. LED PWM 55

24 g s N R A TR I, PWM AR S (PWMN) 1) Hpointn {388 LEDC_HPOINT_CHn. Lpoint 1)
(B IR R R U N BT, S LEDC_DUTY_CHn[18:4] it LEDC_HPOINT_CHn il i i i B LA L4
FB, nBCE PWM S A LA S 2S E

#{ii LEDC_SIG_OUT_EN_CHn, JFJ& PWM {55 (sig_outn) #iii; #§k: LEDC_SIG_OUT_EN_CHn, [ PWM
R, fh{E9 sig_outn fik fEE -, Hf-fE>N LEDC_IDLE_LV_CHn.

LEDC_DUTY_CHn[3:0] 3@ 1 & ik As PWM # {55 sig_outn (1), 525 Sz fsE . 4n LEDC_DUTY_CHn[3:0]

K 0,74 sig_outn &5 16 4~ JE i, 45 LEDC_DUTY_CHA[3:0] 4™ & #H iy PWM Jikah 525 LB (16 - LEDC_DUTY_CHA[3:0])
A JE A R (5 25 B 2 —AN 5 ISR B0 9 . B, an st LEDC_DUTY_CHA[18:4] #524 10, LEDC_DUTY_CHn[3:0]

Wk B, W16 ASJEWIH, A 5 AW PWM fikeh 52516 11, g 11 ASJE I PWM Jikih 5251k 10, 16
AR 2SR 10.3125,

02T B LEDC_TIMER_SEL_CHn .LEDC_HPOINT_CHn,LEDC_DUTY_CHn[18:4] #l LEDC_SIG_OUT_EN_CHn
TBt, fAA LEDC_PARA_UP_CHn R HTHECE . B EAE T4 T U ti A2, LEDC_TIMERX_PARA_UP
BB A ShiEER .

23.24 \h73Lbiisy
PWM £ il nl DAHIAE PWM fig th (551 st B —Fh G2 Led e o o5 —Fh 2 b o A2RIT R st
AZThEE, Lpoint BELSTE TR i 18] B B s . 18] 23-5 /R T 5 25 i A T g
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23 LED PWM ##ilg% (LEDC)

timer_cnt[13:0]

OVEIIOW oo e 1R — T

| N LU ‘ ......

hpoiftlL 77 o 1 ‘ ! 1 >

[ [ P Lo : : t
|b-al]=LEDC_DUTY_SCALE_CHn ! |c*b|=LEDC_DUTY_SCALE_CHn . '
sig,outj H b b ¢ c —
-l gl -y

cycle_cnt: 1 2 .. LEDC_DUTY_CYCLE_CHn 1 2 ... LEDC_DUTY_CYCLE CHn 1 2
num_cnt:1 2 3 ... LEDC_DUTY_NUM_CHn

23-5. Hirthifei s i % e i b

ih 25 LW AE DY RE RTE I DA Ao B
* LEDC_DUTY_CHn I F# & Lpoint fHIHa 1 .
* LEDC_DUTY_START_CHn ¥ 1 5iif %, (ARSI 25 L HiAE D e

e LEDC_DUTY_CYCLE_CHn HF-#5¢E: Lpointn ¥ 11 4#s it tH £ /A ish i el il . a2 i, Lpointn &57E
TEaLss  LEDC_DUTY_CYCLE_CHn ¥ i 48 55 156 Uik .

e LEDC_DUTY_INC_CHn & 1 5353, Lpointn #8515 i .
e LEDC_DUTY_SCALE_CHn HT-# % Lpointn i1 mk 3 ik 4l »
e LEDC_DUTY_NUM_CHn HF15HE 525 L A5 1 |, Lipointn 1348 sl 3 s i) e vk 28

B PR & LEDC_DUTY_CHn.LEDC_DUTY_START_CHn.LEDC_DUTY_CYCLE_CHn.LEDC_DUTY_INC_CHn.
LEDC_DUTY_SCALE_CHn F1 LEDC_DUTY_NUM_CHnZEs, & &fi LEDC_PARA_UP_CHn R JH it & .
LEDC_PARA_UP_CHn & )5, #HHlitE AR, LEDC_TIMERx_PARA_UP £ B ffii {4 1 3hi& % .

23.2.5 pil

* LEDC_OVF_CNT_CH/_INT: & it #§i1 4t it (LEDC_OVF_NUM_CHn + 1) ik H #4774 LEDC_OVF_CNT_EN_CHn
A T

e LEDC _DUTY_CHNG_END. CHn_INT: PWM 4= ji§ 28375 52 1l 5 it % v 45«
e LEDC_TIMERx_OVF_INT: & B} #8535 3 f5e K S50 i i & A 1
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23 LED PWM ##ilg% (LEDC)

23.3 WAranHIER

AN BTG HOAE R AR T LED PWM 45 5 BErbhk it fmAs i CRIXT k), RAEHbbg a1 &

G k3 PEYE 1-4,

SR | ik EREE
LR 3

LEDC_CHO_CONFO_REG W O WMl B 291758 0 0x0000 | A5
LEDC_CHO_CONF1_REG WIE O WELE 74 1 0x000C | /%
LEDC_CH1_CONFO_REG WIE 1 I E 2L O 0x0014 | 5
LEDC_CH1_CONF1_REG WIE 1 AL E A 1 0x0020 | /5
LEDC_CH2_CONFO_REG WHIE 2 (N E 2 O 0x0028 | RiE
LEDC_CH2_CONF1_REG W 2 BT 27 1 0x0034 | /5
LEDC_CH3_CONFO_REG HIE 3 PELE A frar O 0x003C | R&E
LEDC_CH3_CONF1_REG WiE 3 L E 2 1 0x0048 | /5
LEDC_CH4_CONFO_REG W 4 B E 0 0x0050 | RiE
LEDC_CH4_CONF1_REG WIE 4 R E 7R A 1 0x005C | /5
LEDC_CH5_CONFO_REG W 5 W E 2L 0 0x0064 | A5
LEDC_CH5_CONF1_REG WIE 5 HRLE A 1 0x0070 | ¥/5
LEDC_CH6_CONFO_REG W 6 P E 2R 0 0x0078 | A5
LEDC_CH6_CONF1_REG HIE 6 HAE R Far 1 0x0084 | /5
LEDC_CH7_CONFO_REG W 7 WEE R 0 0x008C | RiE
LEDC_CH7_CONF1_REG W 7 AR 0x0098 | ¥/5
LEDC_CONF_REG LEDC 4 5L & 7 fFa% 0x00D0 | #/5
DL AR AN

LEDC_CHO_HPOINT_REG JHIE O [ DL A A 0x0004 | /5
LEDC_CH1_HPOINT_REG I 1A AT 0x0018 | /5
LEDC_CH2_HPOINT_REG HIE 2 B LR AT 0x002C | /5
LEDC_CH3_HPOINT_REG WA 3 [ 7 A AT AT 0x0040 | B/%5
LEDC_CH4_HPOINT_REG WA 4 WL PR 0x0054 | ¥/5
LEDC_CH5_HPOINT_REG WHIE 5 7 Z A 0x0068 | F/5
LEDC_CH6_HPOINT_REG HAE 6 1 AL PR 0x007C | /5
LEDC_CH7_HPOINT_REG WIE 7 A A 0x0090 | /B
ARl E Ao fa

LEDC_CHO_DUTY_REG HIE O e a1 0x0008 | /&
LEDC_CHO_DUTY_R_REG W O B4 2S5 0x0010 | Hi%
LEDC_CH1_DUTY_REG WA 1 e A 0x001C | §/5
LEDC_CH1_DUTY_R_REG HIE 1B 0x0024 | M
LEDC_CH2_DUTY_REG Wi 2 e A 0x0030 | /5
LEDC_CH2_DUTY_R_REG W 2 B2 0x0038 | Hi%
LEDC_CH3_DUTY_REG WIE 3 s A 0x0044 | /5
LEDC_CH3_DUTY_R_REG WAE 3 B A 0x004C | His
LEDC_CH4_DUTY_REG WIE 4 RIhG S AL 0x0058 | /%5
LEDC_CH4_DUTY_R_REG WIE 4 W4E ST 0x0060 | Hi
LEDC_CH5_DUTY_REG HIE S BIhe A 0x006C | /5

IREERRRHK
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23 LED PWM ##ilg% (LEDC)

AR ik Hihk il
LEDC_CH5_DUTY_R_REG HIE S B4 AS 0x0074 | Hi
LEDC_CH6_DUTY_REG HIE 6 s S 0x0080 | /5
LEDC_CH6_DUTY_R_REG WHiE 6 W4 El AT 0x0088 | Hik
LEDC_CH7_DUTY_REG Wi 7 MR S L 0x0094 | /B
LEDC_CH7_DUTY_R_REG W 7 4T S 0x009C | Hi%
S 2 A AR A
LEDC_TIMERO_CONF_REG SERTES O il Ox00A0 | RiE
LEDC_TIMERO_VALUE_REG TERTEE O 24 F B Ox00A4 | Hik
LEDC_TIMER1_CONF_REG ERTRE 1 E Ox00A8 | RiE
LEDC_TIMER1_VALUE_REG SERFER 1 B TR E OX00AC | Hi
LEDC_TIMER2_CONF_REG ERTEE 2 il E 0x00BO | AniE
LEDC_TIMER2_VALUE_REG TEITES 2 YT A 0x00B4 | Hi%
LEDC_TIMER3_CONF_REG ERTEE 8 il E 0x00B8 | A5
LEDC_TIMER3_VALUE_REG SERTEE 3 B Y TR 0x00BC | Hik
v AR A7
LEDC_INT_RAW_REG JE i P IBRES 0x00C0 | Hik
LEDC_INT_ST_REG o e v R A 0x00C4 | Hi%
LEDC_INT_ENA_REG Hh (i R (37 0x00C8 | /B
LEDC_INT_CLR_REG v I I o 0x00CC | n=
JBAS 95 A2 2%
LEDC_DATE_REG \ W A 425 1) 2P A7 Ox00FC | /5
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23 LED PWM ##ilg% (LEDC)

23.4  FArds

A/ NYT Y A HOIEIE AR T LED PWM 5t 2 Bk i i ffe & CREXT I ) , B R Wa s 1 &
Yede ftik B IR 1-4.

Register 23.1. LEDC_CHn_CONFO_REG (n: 0-7) (0x0000+0x14*)

55 :
e & H o 5
L S e
b o 5 eSS
\ooooooooooooooooo 0x0 0000xo\Reset
LEDC_TIMER_SEL_CHn JI-F3eiis n 15 itse.
0: HEHFERIER O
10 PEFEE R 1
20 PEREREE 2
3: BHEmEE 3 (/5)
LEDC_SIG_OUT_EN_CHn Efiithf, {ffeiEiE n ifESHh. (575)
LEDC_IDLE_LV_CHn #3838 n A TA/ERE (LEDC_SIG_OUT_EN_CHn 4 O H) % H HF . (5 5)
LEDC_PARA_UP_CHn FI-FH Bl n M FHFE, hidftashighk. (15)
e LEDC_HPOINT_CHn
e LEDC_DUTY_START_CHn
e LEDC_SIG_OUT_EN_CHn
e LEDC_TIMER_SEL_CHn
e LEDGC_DUTY_NUM_CHn
e LEDC_DUTY_CYCLE_CHn
e LEDC_DUTY_SCALE_CHn
e LEDC_DUTY_INC_CHn
e LEDC_OVF_CNT_EN_CHn
g g
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23 LED PWM ##ilg% (LEDC)

Register 23.1. LEDC_CH/_CONFO_REG (: 0-7) (0x0000+0x14*")

#% L.

LEDC_OVF_NUM_CHn  F] T~ & & B 2 e B B e AR 1. 388 9 i i th UK 250k 2|
(LEDC_OVF_NUM_CHn +1) %, fili% LEDC_OVF_CNT_CHA_INT i, (i5/5)

LEDC_OVF_CNT_EN_CHn i FitMiE n B e i k. 5/5)
LEDC_OVF_CNT_RESET_CHn BE{iltf7, ALl n 1 EREs i it EEs . (R5)

LEDC_OVF_CNT_RESET_ST_CHn LEDC_OVF_CNT_RESET_CHn WRZSHL. (H3E)

Register 23.2. LEDC_CHn_CONF1_REG (n: 0-7) (0x000C+0x14*)

&5 * % %
AN S © i<
QN & & &
090990 090 090 090
& & & &
‘31|30|29 20|19 10|9 0‘
\ 0 | 1 | 0x0 | 0x0 | 0x0 ‘Reset
LEDC_DUTY_SCALE_CHn HThlE#iE n A e K. (5/5)
LEDC_DUTY_CYCLE_CHn j#iE n & E s LEDC_DUTY_CYCLE_CHn Z84k—¥k . (352/5)
LEDC_DUTY_NUM_CHn - F45 il i 45 EASAL R B (15/55)
LEDC_DUTY_INC_CHn F T 3ali i sl 18 1 % b (55 1) 28 DR O . (BY/5)

LEDC_DUTY_START_CHn it{v & 1 i, LEDC_CHn_CONF1_REG H iy 7 BEre sE B S8 Rk ik
WETAR. (52/5)

Register 23.3. LEDC_CONF_REG (0x00DO0)

<
S
3 &
o D &
7 & 7
S N N
‘ 31 |3o R | B 0‘
[o]o 0 0o 0 0 0o 0 00000 O0ODDOOOOGDO0O0O0DO0O0O0O 0] 00 |Reset
LEDC_APB_CLK_SEL ] TixE 4 sEmfasytbmmfahii. 1: APB_CLK; 2: FOSC_CLK; 3:
XTAL_CLK. (i5/5)
LEDC_CLK_EN Jij Tl 4. 1: sRlIF R 2rfan it b 12 SRR S A fFae i SCRpm ph. (B2/5)
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23 LED PWM ##ilg% (LEDC)

Register 23.4. LEDC_CHr_HPOINT_REG (: 0-7) (0x0004+0x14*")
\2\\'\
@«9
QO

)
@’%Q}\\ ‘5)0 ’
N

\oooooooooooooooooo| 0x00 \Reset

LEDC_HPOINT_CHn itk & i g T AR B AERS a5 o 8wl or. (5/5)

Register 23.5. LEDC_CH/_DUTY_REG (: 0-7) (0x0008+0x14*)

S
’Qk/
Q)é@& 090
& &
‘31 19|18 0‘
\o 0 000 0 0O0TO 0O 0 O o| 0x000 \Reset

LEDC_DUTY_CHn il 4% il R A i e A i i (5 5 s oo Ik e e il BRI, i o £ 5l
R, (3/5)

Register 23.6. LEDC_CHn_DUTY_R_REG (7: 0-7) (0x0010+0x14*n)

@OY\\\
@6\ 0\5ck
Q)é O7
& &
‘31 19J;18 0‘
\o 0 000 0 0O O0GO0O0 OT[ 0x000 \Reset
LEDC_DUTY_R_CH: {3 1 1355 24 A 2. (Fi0
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23 LED PWM ##ilg% (LEDC)

Register 23.7. LEDC_TIMERx_CONF_REG (x: 0-3) (0x00A0+0x8%*x)

S <« oF &
X7 P NG \Q/ \)’d .
X P K Ry 9
- && i &7
O7 0207 07 O/
& LELEL & &
‘31 26 | 25 24 23 22 |21 413 0‘
\o o o o o ofofo[1]o 0x000 0x0 \Reset
LEDC_TIMERx_DUTY_RES T4zl if#% x tHEEs it EGER . (5/5)
LEDC_CLK_DIV_TIMERx H] B & B 8§ x - igs i i 240 A% 8 A h/ NGB 43 (82/5)
LEDC_TIMERx_PAUSE i T-#{5E il 25 x it Eas. (5/5)
LEDC_TIMER<_RST M TE A Ef#s xo ZAaitEEsh 0. (5/5)
LEDC_TIMERx_PARA_UP ‘&{itf, & # LEDC_CLK_DIV_TIMERXx il LEDC_TIMERx_DUTY_RES,
(HE)
Register 23.8. LEDC_TIMERx_VALUE_REG (x: 0-3) (0x00A4+0x8*x)
&
Q§
&
S N
QF\Q) O/>\
@% NV
\oooooooooooooooooo| 0x00 \Reset
LEDC_TIMERX_CNT ZF7fifi g4 x 24wl vHEas i (i)
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23 LED PWM ##ilg% (LEDC)

Register 23.9. LEDC_INT_RAW_REG (0x00C0)

S N N
K/ K/ K/ KKK K7 K7
SR RO DR DR R D
O I O IR P R PR & D
é&/\é&%&/\é&/\é&/\é&/\é&@Q@/&/%Q/%O/é)/éo/éo/é)&’\é\%@/

K7L/ L7 K7 LK/ LK7 K7 LK R N R R N R
STTTTE S T,9,9,9, 9,99 T/ 707
CAETEIE L L L L L LS RS E EEE
& 2020202626262 2 000 O OO OO TS
& SO OO L LE &

LEDC_TIMERx_OVF_INT_RAW ‘g 48 x ih B AR B il & 7. (L38)
LEDC_DUTY_CHNG_END_CH/_INT_RAW i n [5G . 525 LA 485 ok il . (3 358)

LEDC_OVF_CNT_CH/_INT_RAW iiiE n R IE Wz . ovf_cnt %) LEDC_OVF_NUM_CHn#§ &
{E M A . (%)

Register 23.10. LEDC_INT_ST_REG (0x00C4)

A T AT AT S SR A s A LR A
,$?&?&?&?&?&2$? o 9.9.2.0.9& & & &
N 7/
7/

A S 0 S SN
A 7507 07 352 507 X7 N7 50
XA AT AN XXV Y X L DD DD DD P& D& P &
OOOOOOOO%%% NN
K7 LQTL I T LT LT L TL 7N N K S O
ST TS 9,999

K/ &K/ &/ K7 &7 &7 &7 K7
> SRS GRS

LEDC_TIMERx_OVF_INT_ST LEDC_TIMERx_OVF_INT_ENA & 1 #f, LEDC_TIMERx_OVF_INT #
W S TR A A . (L)

LEDC_DUTY_CHNG_END_CHn_INT_ST LEDC_DUTY_CHNG_END_CH_INT_ENA & 1 H},
LEDC_DUTY_CHNG_END_CHn_INT Wi Bt Rk S 7. (Hi)

LEDC_OVF_CNT_CHn_INT_ST LEDC_OVF_CNT_CHn_INT_ENA H 1 i,
LEDC_OVF_CNT_CHn_INT Hr Wi Jot e sp WRtR S 07, (Hi52)
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23 LED PWM ##ilg% (LEDC)

Register 23.11. LEDC_INT_ENA_REG (0x00C8)

e e e
KK/ LK/ LK LK KKK/
F ST e e e o
SCC0.0.0.0.0F XXX & & &
KKK LKL LI LK LI AN T AT AT AT AT AT AT, O & <O
FTETETTTTTILOLL OO O QLKILILIL?
0707507 7D LRSS S S S S S
\2\\2‘\2‘\2‘\2\\2\\2\‘2\ OO OO OR Iz
LSS LRSI S S SO S SIS S SO OO
ST TTTTTLG,0 0 T C T C O 00N e0

TA AT AT AT A T A A SR QYR R
& ST I I I I I I I EEES

‘31 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 ‘
oo oo o000 o000 o0 ofoJoJoJoJo[o[oJoJoJoJoJo[o[o[oJoJoJoJo[0 |Reset

LEDC_TIMERx_OVF_INT_ENA LEDC_TIMERx_OVF_INT s EREN: . (5/5)

LEDC_DUTY_CHNG_END_CH_INT_ENA LEDC_DUTY_CHNG_END_CH_INT W i 5 GE 137 o
(/)

LEDC_OVF_CNT_CHr_INT_ENA LEDC_OVF_CNT_CHr_INT i fgefr. (52/5)

Register 23.12. LEDC_INT_CLR_REG (0x00CC)

LEDC_TIMERx_OVF_INT_CLR Efitfii, ik LEDC_TIMERXx_OVF_INT rfilff. (M%)

LEDC_DUTY_CHNG_END_CHr_INT_CLR E{; {7, i LEDC_DUTY_CHNG_END_CHn_INT
Wr. (H5)

LEDC_OVF_CNT_CH/_INT_CLR ‘B f7it(, Jikk LEDC_OVF_CNT_CHr_INT k. (H5)

Register 23.13. LEDC_DATE_REG (0x00FC)

&
Q/
&
\ 0x19072601 |Reset
LEDC_DATE A=l arfras. (5/5)
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24 kb Tz il (PCNT)

24 kil g klds (PCNT)

ki 54 il 4% (Pulse Count Controller, PONT) J X A Bk v 14, Sl 1 105 A ki (551 _ETHIT s R e i
PATIEIE BB PONT A IUANFRA “BT” MIhSr ko it 4l , X SRy A SR arfras. PCONT
RO A, S APB_CLK, "FICHliid n 2R HIc4 5 0~ 3.

FABICHPINEIE (chO A1 cht), T DAY Bl oA sl s T 4. P~ D B A], R SCRAESE O (chO)
FBIEAT A

i 24-1 fiw, BAEEA WAL
1. ANk A5 (4 sig_chO_un HEATE n chO Y kil A M55
2. —ANMEHIES (0 ctrl_chO_un S #JG n chO [ (ES)

Input pulse ——»|
Control —»

Input pulse ——»
Control ———» CH1

CHO

Unit0

Input pulse ——»|
Control —» CHO

Input pulse ——»
Control ——» CH1

Unitl

Input pulse ——»|
Control ——»

Input pulse ——»
Control ————¥ CH1

CHO

Unit2

Input pulse ——»
Control ——»|

Input pulse ——»
Control — CH1

CHO

Unit3

Pl 24-1. PCNT ipl

241 FURRE
PCONT AU R 5k
o PSRRI R gy (B00), A AMSLTAE, TR 1~ 65535
o BRI ML REIE , S kA
o FrAIBIENA MK (S (0 sig_chO_un) AIMIRZ R (55 (40 ctrl_chO_un)

o JEPEAS ST TAE, A ITE AN (5SS (sig_chO_un Al sig_ch1_un) ##I{f5%5 (ctrl_chO_un #l
ctrl_ch1_un) mFEH

o BEANEIESHANT
1. BEFAE R AR 55 1 BT BN BRI
2. AEFEHIES A v P B P R RO C o i | s el A 14
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24 kb Tz il (PCNT)

24.2 Ifiehihik

pulse_cnt

- cho PCNT_FILTER_EN_Un
PCNT_CHO_NEG_MODE_Un
PCNT_FILTER_THRES_Un PCNT_CHO_POS_MODE_Un |
: PCNT_CHO_HCTRL_MODE_Un !
| i PCNT_CHO_LCTRL_MODE_Un !
| \
i ctrl_chO_un
: | filter » 0
» 1
: inc_dec
i sig_ch0_un
; »|  filter » 0
> 1
\
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, il CLR
PCNT_CNT_PAUSE_Un
PCNT_PULSE_CNT_RST_Un —®| adder
i ch1 ™

PCNT_FILTER_EN_Un

PCNT_CH1_NEG_MODE_Un
PCNT_FILTER_THRES_Un PCNT_CH1_POS_MODE_Un

PCNT_CNT_H_LIM_Un

———=———=—=——=——P comparator
PCNT_THR_H_LIM_EN_Un

[
-

EN

PCNT_CNT_L_LIM_Un

[
-

PCNT_TH R_L_LIM_EN_Hn
EN

P comparator

PCNT_CNT_THRESO0_Un

——=——=————=——"® comparator

PCNT_THR_THRESO_EN_\ ‘n EN

.
-

thr_event

PCNT_CH1_HCTRL_MODE_Un
i PCNT_CH1_LCTRL_MODE_Un !
ctrl_ch1_un N ‘
»-  filter —® o
»
1
inc_dec

»-  filter —® o

PCNT_CNT_THRES1_Un

—————————— —— ——® comparator
PCNT_THR_THRES1 _EN?U‘n

[
-

EN

0

) J

comparator|___|

|-
PCNT_THR_ZERO_EN_Un

&l 24-2. PCNT s 03420k

EN

Kl 24-2 S PCNT FRICIEAZME . a0 ERTiA, ctr_chO_un ST n chO s iilE"S, #&Hil{E"S ctrl_chO_un
A v RSP AT TR AT PR AN [ R, AR A KRS S sig_chO_un 1 AT AT R T80, ml kit

AT

o bR A IEAR I sig_chO_un WA RGAHT (BRATHEL) B, TS AI{E pulse_cnt Jill 1, pulse_cnt ()
{355 PCNT_CNT_H_LIM_Un s, 4nsyE pulse_cnt i5%] PCNT_CNT_H_LIM_Un #f, iZi@iEmit
Bt ndE sk PCNT_CNT_PAUSE _Un & 1, N pulse_cnt 511115k, 1808 miE .

o bR SEIEA I E] sig_chO_un ARG (BRAFTED) B, THEERRME pulse_cnt & 1. pulse_cnt )
{153 PCNT_CNT_L_LIM_Un B85 . 1N57E pulse_cnt %] PCNT_CNT_H_LIM_Un #i, Zi@Emit
B As sk PCNT_CNT_PAUSE_Un & 1, N pulse_cnt {5 114k, T 8iiikas .,

o (EIRi R THEUEIE, THEERIME pulse_ont fREEAAE .
2 24-1 3% 24-4 T ANl ESETE O 1T B .

IREER BB

S SRR UL
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24 kb Tz il (PCNT)

2 24-1. TR S MR P A bk ob 55 ETHRT R BB

PCNT_CHO_POS_MODE_Un | PCNT_CHO_LCTRL_MODE_Un | %=t
0 R
1 1 IR
HoAth EAIRAE
0 IR
2 1 ok R
At EaIRAR
HoAth N/A IR

% 24-2. TS S eI ARk oA S TR BB

PCNT_CHO_POS_MODE_Un | PCNT_CHO_HCTRL_MODE_Un | #H¥#is;
0 ik [N
1 ! RSN
HoAl = IR
0 T AR
2 1 IR
HoAh IR
HoAl N/A [RIRgE

% 24-3. FERAS S M PIRER A PR O 5 B RS VHEBE X

PCNT_CHO_NEG_MODE_Un | PCNT_CHO_LCTRL_MODE_Un | =
0 SN
1 L AR
HoAl IR
0 SN
2 L A
HoAh =R
HoAl N/A (AN E S

4 24-4. B S RS A KIS F RN BB

PCNT_CHO_NEG_MODE_Un | PCNT_CHO_HCTRL_MODE_Un | ¥zt
0 LR SN
1 | EACEESN
HoAl IR
0 AR
2 1 T
HoAl IR
HoAh N/A (ERINgE

HAFICHE — RN A, TR Ich g BE6E S M Ak (E 5. B4 PCNT_FILTER_EN_Un (7 REE

461
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24 kb Tz il (PCNT)

Bt PEDARHEIES, DERRIKh FEEE/NT PCNT_FILTER_THRES_Un i~ APB it i 101 i) e i 30

WIHSCATIAR, BEAFICAHEIE O ALEIE 1 PIEE, AABUAE R A K ES, Il B inc_dec b
WG EE. Z)a, PIAEER TR E LR A AR, A — AR S 16 A ai AR . K
f4R] DA B2 PCNT_CNT_PAUSE_Un &5 mykes, Wl DA E (v PCNT_PULSE_CNT_RST_Un {E&ENE

Ao
PCONT 7] AU E TS A, TSRS —A bWy, 7T DA B S WLEE 45 B 1 R Ik RE 155 I /8 55 i
SRl
o g RATERE : 24 pulse_cnt KF4F PCNT_CNT_H_LIM_Un i, P2 A= EBR A, [8] i PCNT_CNT_THR_H_LIM_LAT _Un
%7% o
o SN : 24 pulse_cnt /NF4EF PCNT_CNT_L_LIM_Un i, 7242 R R A5, [5] i PCNT_CNT_THR_L_LIM_LAT_Un
A -
o WiASrpEEI(E: 24 pulse_cnt ZF PCNT_CNT_THRESO_Un m#% PCNT_CNT_THRES1_Un i, 7= ik,
it PCNT_CNT_THR_THRESO_LAT_Un = PCNT_CNT_THR_THRES1_LAT _Un HE5.

e % Hpulse_ont FF O, j=Arfly, [wlik PONT_CNT_THR_ZERO_LAT_Un 7%

24.3 BB

HAHITHYIEE O ALEIE 1 v ECE M, TAES—& TAE. FICFGN Rl T O 2i 514k, #iE O shH
36 5 T SORT 9 A R B 3 T I S8 o AT R AR A T AR (A 1k 5 S sd s . W
WE—H—), ISH X =,

24.3.1 jhijE 0 kb ebyEil- %

ctrl_ch0_un

—
=y LT ENJ T U UL LY L

PCNT_THR_H_LIM_Un

plus_cnt

o= N WA G

Pel 24-3. jfiils O 3 5Bl

Pl 24-3 Jyiiii# O 7E sig_chO_un TS i@ H R s =, s 1 %M (5310 24.2 — &R/ T ¢
PGEE 1) . J8E O R E AN R R .

e PCNT_CHO_LCTRL_MODE_Un=0: 4 ctrl_chO_un MKH T, #3140,

PCNT_CHO_HCTRL_MODE_Un=2: 34 ctrl_chO_un >HE B, 21314k,

PCNT_CHO_POS_MODE_Un=1: ¥£ sig_chO_un [ Ui 4.

PCNT_CHO_NEG_MODE_Un=0: ¥ sig_chO_un i FR& A%

PCNT_CNT_H_LIM_Un=5: pulse_cnt f{EiHHE % PCNT_CNT_H_LIM_Un W5 =.
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ctrl_ch0_un

= JUIIU TTTUU U UL thuy L

bbb LS

‘ ‘ PCNT_THR_L_LIM_Un

Pel 24-4. it O & kit Hebe

24.3.2 jlijE O Al 2B a4
Bl 24-4 2JiliE O 7E sig_chO_un FFHR IR s A m 2 i, MEHFIIE 1 JCH . tidiEE O fYRcE 5 & 24-3
FHECA G0 B -

e PCNT_CHO_POS_MODE _Un=2: RIfE sig_chO_un i b FHi s it 4k.

e PCNT_CNT_L_LIM_Un=-5: pulse_cnt ff{f %5 PCNT_CNT_L_LIM_Un B85,

24.3.3 i O Filalis 1 [W]mhesis il 5

ctrl_ch0_un

ctrl_ch1_un

s UL T B N S DU UL L

i PCNT_THR_H_LIM_Un

onv s o ® 5

plus_cnt

Pl 24-5. X i 34 - B

24-5 JyiliE O AFliHE 1 4 5HE sig_chO_un A1 sig_chi_un b FHf A i3 50 Rz . i 24-5 s,
FElfES ctrlehO_un &5 ctrl_ch1_un RYBIE—B, H ANk {ES sig_chO_un Al sig_ch1_un g8t HMARE
BN

° ﬁjﬁ 0:
PCNT_CHO_LCTRL_MODE_Un=0: 24 ctrl_chO_un {&H R}, 315,

PCNT_CHO_HCTRL_MODE_Un=2: 4 ctrl_chO_un & Ea, 42 1 F 40,

PCNT_CHO_POS_MODE_Un=1: #E sig_chO_un 1 _FF- ik it%k .

PCNT_CHO_NEG_MODE_Un=0: #£ sig_chO_un i F A4

* JHIA 1:
- PCNT_CH1_LCTRL_MODE_Un=0: 4 ctrl_ch1_un JEHErt, 3840,
- PCNT_CH1_HCTRL_MODE_Un=2: 4 ctrl_ch1_un K& R, 2 1Ei5.
- PCNT_CH1_POS_MODE_Un=1: ¥£ sig_ch1_un §y_EFFr s,
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- PCNT_CH1_NEG_MODE_Un=0: £ sig_ch1_un i FFEE A4,
e PCNT_CNT_H_LIM_Un=10: pulse_cnt i % PCNT_CNT_H_LIM_Un B85 2.
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24.4  FArANHIER

A/ NSRBI A MR SR T kb o R ) i bk fw A% i (RIS k) , RACEME R LY 1 A%
Fofitik 35 PRYSR 1-4.

iy |k e
[(WERa i sd
PCNT_UO_CONFO_REG FT 0 FYHC & 251745 O 0x0000 | #/5
PCNT_UO_CONF1_REG T O (I B A7 1 0x0004 | /%5
PCNT_UO_CONF2_REG HT O (P B 274 2 0x0008 | /5
PCNT_U1_CONFO_REG FASE 1 CE RS O 0x000C | /5
PCNT_U1_CONF1_REG AT 1 T 2 A 1 0x0010 | /5
PCNT_U1_CONF2_REG FT 1 R B AR 2 0x0014 | /5
PCNT_U2_CONFO_REG T 2 (I AR O 0x0018 | /5
PCNT_U2_CONF1_REG T 2 (WL B 2 AEds 1 0x001C | #/5
PCNT_U2_CONF2_REG T 2 f L E AT 2 0x0020 | /%5
PCNT_U3_CONFO_REG BT 3 HMCE AP ras O 0x0024 | /5
PCNT_U3_CONF1_REG FATE 3 L E A A A 1 0x0028 | /B
PCNT_U3_CONF2_REG HE 3 BRLE AT A 2 0x002C | /5
PCNT_CTRL_REG BrA VR i 2 A 0x0060 | /5
LINTOE Y ied
PCNT_UO_CNT_REG BT O (A 0x0030 | Wi
PCNT_U1_CNT_REG FIT 1 TR 0x0034 | Hik
PCNT_UZ2_CNT_REG HLIE 2 BT RO 0x0038 | Hit
PCNT_U3_CNT_REG HOT 3 M 0x003C | Hi
PCNT_UO_STATUS_REG kAR BRSO [RPIRAS e 0x0050 | Hif
PCNT_U1_STATUS_REG [T g BT 1 RPIRS A 0x0054 | Wi
PCNT_U2_STATUS_REG kg g BT 2 PRS2 s 0x0058 | Hik
PCNT_U3_STATUS_REG kit Eegs e 3 BRSS9 0x005C | Hi
P AR 2N
PCNT_INT_RAW_REG JEHE PR S AT 0x0040 | Hi%
PCNT_INT_ST_REG HBIR S PR 0x0044 | Wi
PCNT_INT_ENA_REG v W il RE 2T A7 0x0048 | /5
PCNT_INT_CLR_REG W DB o AT 0x004C | HE
AR S AE %S
PCNT_DATE_REG | Bk R A B AR OXOOFC | 18/5
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24.5 LGS

A/ NSRBI A MR SR T kb o R ) i bk fw A% i (RIS k) , RACEME R LY 1 A%
Ao it % PRI 1-4,

Register 24.1. PCNT_Un_CONFO0_REG (: 0-3) (0x0000+0xC*n)

SN N S $ RS O ©.©
N4 N N N4 N N
OOQ/ & NN % OQ((/ & & K S Ny 9° P O
@ N\ @) Q <O N O Q N Q7 e/é((/%/og (O%/
Q7R S S 6@/ oS oS &Q@%Q S &
SN NG I IC K SR PO NA Y 7 &
I S S e I S S MIP PSP PPS O
A 7 A 7 A 7 L 7 A 7 A 7 A 7 K7 K7 Q7 Q7KK Q7K K7
R T L AN FANAFAN N
L &L L L E L LI &L
‘31 30|29 28|27 26|25 24|23 22|21 20|19 18|l7 16 | 15 14 l3|12|ll|10|9 0‘
‘O><O|O><O|O><O|O><O|O><O|O><O|O><O|O><O|O|O|1|1|1|1| ox10 \Reset

PCNT_FILTER THRES_Un i #5i5 B A R BIfE, A APB_CLK Hif4sft & 101 4y B0V
UEBER AN, (AN o S E . (3/5)
PCNT_FILTER_EN_Un #JC 1§ AJEBASIOBERE L. (30/5)
PCNT_THR_ZERO_EN_Un iyt n id % g g . (85/5)
PCNT_THR_H_LIM_EN_Un #0561 _LRR IR IBERES: . (/)
PCNT_THR_L_LIM_EN_Un H5C 0 TR BERE S (12/5)
PCNT_THR_THRESO_EN_Un ¥.JC 1 Ji{E O AR B MERE DL (3/5)
PCNT_THR_THRES1_EN_Un B0 n [RE 1 LB igefs. (5/5)
PCNT_CHO_NEG_MODE U JHi T it O i A &5 Kl R Bty T ARt
10 BN TR 20 WTRE: 0. 8 XM TRARMTIE . (5/5)
PCNT_CHO_POS_MODE_Un JilF B ilits O fi Af& 546l L FHfy TR
T BOIVEECE s 20 B TR 0. 3 XHPEES AT . (5/5)

PCNT_CHO_HCTRL_MODE_Un = il {5 = b i W~ B, B T #c A8 CHn_POS_MODE I
CHn_NEG_MODE #yii&-.

O MMigieek; 1: Kb (M, WA sgm); 2. 3: kit g, /5)

PCNT_CHO_LCTRL_MODE_Un #= 1% 2 (& ¥ E i, B Fik4 CHn_POS_MODE I
CHn_NEG_MODE #yii 8.

O MMigieek; 1: Kb (sl WA sgm); 2. 3: Rkt iz, /5)
PCNT_CH1_NEG_MODE_Un JI T Bl 1 S A5 S T B i i TARR.

T RN 20 THEERIBEG 0. 3t XPTHEER AT . (B/5)
P L.
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Register 24.1. PCNT_Ur_CONFO_REG (: 0-3) (0x0000+0xC*")

#% L.
PCNT_CH1_POS_MODE_Un I T EdE 1 i A L5 54l B TARR.
1 TPEERIEN: 20 ITEERSEEG 0. 3 XA LM m. (3/5)

PCNT_CH1_HCTRL_MODE Un % il {5 5 & & W &), H T 24 CHn_POS_MODE i
CHN_NEG_MODE fJ#¢ ' -

O AfEEs: 1 Keke (Il , WA M) 2. 3: Fikit s, (3/5)

PCNT_CH1_LCTRL_MODE Un #5 %115 & M A& Fwr, B T2 CHH_POS_MODE #i
CHn_NEG_MODE #yi48:.

O: s 1 Keke (Il , B M) 2. 3: Filit s, (3/5)

Register 24.2. PCNT_Un_CONF1_REG (7: 0-3) (0x0004+0xC*)

X o
N7 Q7
& &
/\/\QQ\ &&Q\Q\
> Sl
7 &7
&L &L
‘ 0x00 L 0x00 ‘ Reset
PCNT_CNT_THRESO_Un J T & 5T n 3 O WM. (5/5)
PCNT_CNT_THRES1_Un HTRCE ST 0 BUE 1 WM. (2/5)
Register 24.3. PCNT_Un_CONF2_REG (: 0-3) (0x0008+0xC*n)
Q 00
0@/ 0@/
&\/// &/ /
'\9$ &/e
& &
\ 0x00 0x00 |Reset
PCNT_CNT_H_LIM_Un FFECE BT 0 i ERRBIE . (5/5)
PCNT_CNT_L_LIM_Un FFRECEHRIT 0 IR IRBIE. (8/5)
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Register 24.4. PCNT_CTRL_REG (0x0060)
\)Q) Q4 0’\ Q
PR NI O
<L Qs Q7 K7
N FTFTFTF >
S X X X7 X & r
N SIPLIGP LIPS
S o D > QO > QO ey Q\)
Q)Q\ é&/ Q)‘\\ é\/é\/é\/é\/é\/é\/é&/é&/
\@% QC) \@? QC) QC) QC) QC) QC) QC) QC) @)
‘31 17| 16 | 15 8 7 6 5 4 3 2 1 0‘
\ooooooooooooooooooo0000001010101\Re5et
PCNT_PULSE_CNT_RST_Un HEfiltf7, #WFHIC KitEEs. (5/5)
PCNT_CNT_PAUSE_Un & {ittf7, B8t n iitEss. (8/5)
PCNT_CLK_EN Jiki it Bie i a7 frn i ol I 18 M RRAE 5 1 SFfrn vl b H el S (E. O:
AAFAR IO Y . HEH. (5/5)
Register 24.5. PCNT_Un_CNT_REG (n: 0-3) (0x0030+0x4*)
O
A7
5
S
S QO\/
Q;Q\ é&/
& L
\oooooooooooooooo 0x00 \Reset

PCNT_PULSE_CNT_Un f¢fifEaoc 1 ki s i 2 . (i)
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Register 24.6. PCNT_U_STATUS_REG (: 0-3) (0x0050+0x4%/))

& QL7 L7K7K7 L
3 S LT
& SO LL L

‘31 7| 6 5 4 3 2 |1 0‘

\oo0ooooooooooooooooooooooooooo ow\Reset

PCNT_CNT_THR_ZERO_MODE_Un PCNT_Un 4 O Bt kb i B ekgs. 00 Bk it S e mfiith
EEORZE 0. 1: BkopitBeeenyfim fdE £ 0, 20 Fkbit e, 3: fkitseemiE. (1
E)

PCNT_CNT_THR_THRES1_LAT Un B{& W4 %cnt, PONT_Un BI(E 1 08AME. 1: BkohiTgss
B4 EIES B 1 A, BUE 1 A% 0 HiAh, (i)

PCNT_CNT_THR_THRESO_LAT Un [S{t kA %k, PCNT_Un BfH O FBIFF(E. 1: kbt 4ias
HL BT E S BI(E O AHSE, BIfH O A%k, O Hfth. (R

PCNT_CNT_THR_L_LIM_LAT_Un "FERPIWTAZ, PONT_Un RERIGBIAAE. 10 Bkob T8 i 24
HIES FRRBIEASE, FRRAR. 00 Hift. (A

PCNT_CNT_THR_H_LIM_LAT_Un LR WPARR, PONT_Un ERRIGEIFE. 1: Bkeh it Eudei 4
HI{E-S_ERRBIEASE, ERRAR 00 it (HiE)

PCNT_CNT_THR_ZERO_LAT_Un @i I i, PCNT_Un BIfE O MBIFFE(E. 10 Bk it4asi
MFIEN O, HfE 0 A% 0 Hft. (i)

Register 24.7. PCNT_INT_RAW_REG (0x0040)

NN
IS

SEEL
K777 K7
3 AR
& Qo%o%o%o%

‘31 41 3 2 1 0‘

\oooooooooooooooooooooooooooooooo\Reset

PCNT_CNT_THR_EVENT _Ur_INT_RAW EATT n 544 p WG 0GR IR S 7. (BL12)
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Register 24.8. PCNT_INT_ST_REG (0x0044)

LA &K
A
&7 U7 N Q7
K7 A7 Q7K 7
SVAFATA
FE TS
@6 &/é\/é&/ %
@ L LEE
‘31 4 3 2 1 0 ‘
[0 o 0 000000O0O0O0O0GOO0O0O0O0O0O0O0GO0O0O0O0O0 0 0[o]o[0[0]Reset
PCNT_CNT_THR_EVENT_Ur_INT_ST 555 n FF b bri P ek S 67, (30
Register 24.9. PCNT_INT_ENA_REG (0x0048)
SR I S e
RAAAS
oo S oS
Rl
SEEEL
& (OG5S
& SELE
\oooooooooooooooooooooooooooooooo\Reset
PCNT_CNT_THR_EVENT_Un_INT_ENA B0 n S dlrpp e liGesr. (52/5)
Register 24.10. PCNT_INT_CLR_REG (0x004C)
SESAE Y
‘b§‘7//§\§0§/
LR
» SR
5 So580e8
N QTR

PCNT_CNT_THR_EVENT _Ur_INT_CLR E{itf7, 1ETT 0 FHh . (H5)
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Register 24.11. PCNT_DATE_REG (0x00FC)

&
=~
é& 7
QC)

E ]

‘ 0x19072601 \ Reset

PCNT_DATE  [ikirh T %uas i A il a7 (8/°5)
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JAILE) A

ZFeIIES
SMBERIE AL

AES
BOOTCTRL
DS

DMA
eFuse
HMAC

12C

12S

LEDC
MCPWM
PCNT
RMT

RNG

RSA
SDHOST
SHA

SPI
SYSTIMER
TIMG
TWAI
UART

ULP tpab3as
USB OTG
WDT

ARG

ISO

NMI

REG
R/W

RO
SYSREG
WO

IREER BB

AES i gt

& Boot i
P

DMA F5 il %
eFuse J5: i 4%
HMAC i &
12C 2l s

128 5 il

LED #EHi PWM
RALEZE ] PWM
it e et
AR i
BERLEA: L%
RSA Jinig ¢
SD/MMC L4 il
SHA T4
SPI {2 il %
RYE M

SE I AR
LRGN
UART 4z il 23
AR I A B 2%
USB On-The-Go
FIVHIERS ¢

P e BTy, Fo BT R TR RS (R R RE) . “ISO”
A e R G 5 IR B E— DR E R R, AT 2 S IR AR A G T

RIS
R GHIST

HE.

W, BT
B, PR
RYH (-

H, kPR RIS
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H it HiR A KA
BN R
s B0 ARFHE
o U 14 HVAC #oig % (HVAC)
* BT 16 R ANAAEE A 5 i E (XTS_AES)
o Y5 18 UART 14| 25 (UART)
o AT 21 USB % v /JTAG 154 % (USB_SERIAL_JTAG)
ST PA N R
o =Y 2 efuse ¥z % (efuse)
o AT 19 MR AF I (TWAI®)
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SR . EIAEMUT AT PRI .
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